CTAHOBHUIIE

ot 1-p Enena I'eopruesa Tonoposcka - npogecop B ArpobuoucrutyT, CesickocTOonancka
akanemus, Codusn

BBPXY MaTepHAIIUTE, IPEACTAaBEHH 3a yUaCTHE B KOHKYPC 3a 3a€MaHe Ha akaJleMUYHaTa
JTBXKHOCT ,,JlomeHnT*
B UncTuTyT mo Opranuuna xumus ¢ Henrsp no ®uroxumus (MOXI®P), BAH
no o0nact Ha Buciie oopazoBanue 4. [IpupoaHu Hayku, MaTeMaTHKa U HHPOPMATHKA,
npodecroHanHo HanpasieHue 4.2 XUMUYECKH HayKH, Hay4YHa CIENUAIHOCT ,,buooprannyna
XUMHS, XUMUS Ha IPUPOAHUTE U (PU3NOJIOTHYHO aKTUBHH BellecTBa”

B xonkypca 3a ,,Jlonent o0sBeH B bpxkaBeH BecTHUK, Op. 43 ot 31.05.2019 1. u Ha
nntepHer-ctpannna Ha MOXI® - BAH, kxaro enuMHCTBeH KaHAMAAT ydyacTBa IJ. ac. J-p
Jlrogmuiia ['eopruesa Benkosa, maboparopus ,, XumMust 1 Onopu3nka Ha OCATHIN U CH3UMHU KBbM
NOX1®-BAH.

1. OOmo npeacraBsiHe HA NPOLEIYPATA U KAHAUIATA

[IperneabT Ha TOKYMEHTHUTE IOKa3Ba, 4e MpOLEAypara M0 pa3KpUBaHE U OOsBsIBaHE Ha
KOHKYpca € Clla3eHa U 4e MpeJICTaBEeHUAT OT 1. ac. 1-p Jlroamuia BenkoBa KOMIUIEKT MaTepuaiu
Ha XapTHEH HOCHUTEN € B ChOTBETCTBHE C IIpaBuiHMKa 3a pa3BUTHE HA aKaJIEMUYHUS ChCTaB Ha
NOXI®, u orroBaps Ha kputepuute Ha MOXI{®D-BAH 3a 3aemane Ha akageMHyHa JTbKHOCT
,»JJOLIEHT,

Kangunatkata Jliogmuna BenkoBa e mpunoxkuia obmo 24 nayunu Tpyaa, 1 kuwra, 1
y4eOHO mocoOue U CIHCHK 3a ydacTue B o0mo 33 mpoekta, oT Kouto 18 HanmoHamHu u 13
MexayHapoaHu. [IpuemMar ce 3a perien3upane 24 HayqHU Tpy/Aa, KOUTO ca U3BBH IUCEpTAIUsATa U
ca MyOJMKYBaHU B MHJEKCUpaHU U pedepupanu BB WO0S 1 SCOPUS u3gaHus U ce OTYUTAT MPH
KpaifHaTa OIIeHKa, BKIIIOYHTEIHO W ydacTHeTo i B 33 Hay4yHO-M3CIIEOBATEIICKUA IPOEKTH.
Pasnpenenenuero Ha HayyHUTE TPyAOBe IO choTBeTHUTE Q (akropu e kakTo cienBa: 1- B
cinucanue ¢ Q1; 9 - B cnucanus ¢ Q2; 5 - B cimcanmst ¢ Q3; 5 - B cniucanusg Q4 u 4 — B crivcaHus ¢
SJR 6e3 IF.

Ot mnpexacraBeHute 24 HaydyHH NOyONMKaluv, 8 3aMecTBaT XaOWJIUTAIMOHHUS TPY.
(pa3nen B 4) u ca pasnpenenenu kakTo ciezsa: 3 ca B cnucanus ¢ Q2,2 —c Q3 u 3 - ¢ Q4 ¢ o0
Opoit Touku — 126. Ocrananmure 16 Hayunu mnyonukamuu (pasmea I' 7) ca wu3BBH
XaOUIUTAIMOHHUS TPYH, OT Kouto 1 — B cimicanne ¢ Q1,6 —c Q2,3 -¢cQ3,2-cQ4u4 -8
criucaaust ¢ SJR 6e3 IF ¢ o0mr Opoii Toukm - 254. Kanaumarkara € U3IbIHIIA MUHAMATHATE
HaIMOHAJIHU U3UCKBaHUA 1o nokazaremu B4 u I 7.

[TpencraBenu ca U TOKYMEHTH 3a MTPU3HATH HAIIMOHAIHM TIAaTeHTH - 4 Opost (pazaen I' 9),
KaKTO U 3a ToJI3aTa U HKOHOMUYECKHS €eKT OT TAX, ¢ o011 Opoit Touku — 100.

buorpapuunara cnpaBka mokas3Ba, ye mnpe3 1988 r. Jlrommuna BenkoBa 3aBbpiiBa
Xumuuecku (akynrer, Coduiicku yHuepcurer ,,CB. KimmmeHnT OXpUICKH® ChC CHEIMATHOCT
OpraHWYHa W aHaIUTHYHA XuMmus, a npe3 2013 1. 3ammTaBa JOKTOpPCKA IWCEPTAlUs B
NOXI®-bAH no Hayuna crienuansoct 01.05.10 ,,buooprannyuna xumusi, XuMusl Ha IPUPOJHUTE
U (PU3NOJIOTUYHO aKTUBHM BemiecTBa®. 3a MPOPECHOHAITHOTO W W HAYYHO H3pacTBaHE €
JOTIPUHECIIO M MHOTOKpaTHOTO roctyBaHe B nepuoja 2003-2014 r. xaTo wu3cienoBaTen B
VYuusepcurera B Trobunren, ['epmanus; YauBepcuteta B [lagya, Utanus; YauBepcurera B ['eHT,
benrust u MacTuTyTa 110 BUpycoiorus kbM Akagemusita Ha Haykute B Kues, Ykpaiina. JInunute
MM BIEYATJICHUS 3a KaHauaatkara gatupaT oT 2009 r. BbB Bpb3Ka ChC CbBMECTHO y4acTHE B
mpoexkt JIO  02-205/17.12.2008, TKO01/496 (2009-2011), '"IlomyyaBane Ha HOBH



OMOJIOTUYHO-aKTUBHU MPOAYKTH OT MOPCKH OPraHW3MH C aHTUMHUKPOOHAa AaKTUBHOCT',
¢unancupan or MOH. Ilpsikata Mu pabota ¢ Hes MU IO3BOJISBA Ja OIEHS BHCOKO HEHHHTE
KauecTBa M CUMTaM, 4e IJ1. ac. I-p BenkoBa € U3KIIOUUTEIHO TPEIU3EH, OTTOBOPEH U HAJICKACH
u3cieaoBaren ¢ boraTu mo3HaHus B 00JacTTa Ha OMOpPraHUYHATA XUMHUSL.

2. O0ma XapaKkTepucTUKA HA 1eHHOCTTA HA KAHAUAaTa/-uTe

B xonkypca 3a gomeHT 1. ac. 1-p BenkoBa ydactBa ¢ 06110 24 myoaukaiuu, oT kouto 19 ca
¢ umnakT ¢akrop. Hakou o cnucanusra ca ¢ Bucok Md, koero e qoka3areiacTBo 3a BUCOKATA
Hay4yHa CTOMHOCT Ha MOJy4eHHUTe pe3ynratu. B 8 or myOnukanuure T4 € mbpBU aBTOp, B 4 —
BTOpH aBTOpP U B 2 - TPETH aBTOP, KaTO aBTOP 3a KOPECHOHICHIIUS € TIOCOYeHA B 5 MyOJIMKaLUK.
Hayunwure it TpynoBe ca mutupanu 152 nmeti B mHAcKcHpanu/pedepupanu B Web of Science u
Scopus cnucanus. Bucoka olleHka Ha Hay4yHata W jAeWHOCT ¢ 3abenssanusar H-index = 9.
BrieuaTtnsaBamia e HaydyHata akTHUBHOCT Ha J-p BenkoBa. Ilonmydenute HayuHu pesynratu ca
MPEJCTaBEHHU HAa 55 MEKAYHAPOTHH U HAITMOHAIHU HAyYHH KOH(EPEHIINH, KaTo TS € yJacTBaja B
JIOKJIaJIBAHETO UM Ha 23 MEXAYHApPOIHU M HALIMOHAIHU HAyYHH (OPYMHU.

IIppemMaM BCHYKM TpyIOBE HA IJl. aCUCTEHT I-p BenkoBa kaTo CBBP3aHHM C Temara Ha
KoHKypca. Ha perien3upane noanexar 8 oT HaydHUTe i myOnMKaIum, npeacTaBeHu B pazien B 4,
3aMeCTBAI XaOUIUTATUOHHUS TPYA.

OO0ekT Ha u3ClieIBaHe B TAX ca XeMOUMaHUHM (X11) 1 aHTUMUKpoOHM nenTuau (AMII) ot
MEKOTEJIH U TAXHOTO MOTCHIIMAIHO MPUIIOKEHUE B MEANIIMHATA U apManusaTa. HTepechT KbM
TO3U PO U3CTIEABAHMS € POJAUKTYBAH OT yBelIMYaBallaTa ce Pe3UCTEHTHOCT HAa MH(PEKIIUOZHUTE
areHTH (OakTepuum M BHUPYCH) KbM CHHTETHYHHUTE JIEKAPCTBEHH CPEICTBA, H3MOJI3BaHU B
TepanusiTa Ha pPa3IUYHU 3a00JsIBaHUS TP YOBEKAa, B TOBAa YUCIO U PAaKOBHUTE, KaKTO U
CTpaHMYHHUTE €(DEeKTH Ha MOCIEIHUTE BBPXY YOBEIIKHS OPraHU3bM. BHOMPOAYKTHTE, B YUSATO
OCHOBa ca OMOJOrMYHO-aKTUBHHMTE BEIECTBA HE CaMO C€ aCUMMJIUpAT IO-JIECHO, HO T ca U
Mo-clad0  TOKCHMYHU 3a YOBEIIKHS OpraHu3bM. JlaHHWTE, OTHOCHO aHTHBHPYCHOTO,
aHTHOAKTepUAIHO U AHTUTYMOPHO JEWCTBHUE Ha MOJAOOHU NMPOAYKTU U MPUIOKEHHETO UM B
MEIUIMHCKATa MPaKTUKa ca BakKHA IMPENINOCTaBKa 3a paslIMpsBaHE HA MPOYYBAHUSATA B Ta3H
MIOCOKa, KOETO € B cbh3Byune ¢ EBpomnelickure nupektuBu u Te3m Ha C30, HACOYEHH KbM
nmo100psiBaHe Ka4eCTBOTO Ha JKUBOT.

Hayunure u3cnenBanus Ha I. aCUCTEHT JI-p BenkoBa ca He camMo ¢ ¢pyHJaMEeHTalIeH, HO U €
Hay4YHO-TIPWIIOKEH Xapaktep. Te ca HacoueHH KbM pa3paboTBaHE HAa METOJM 3a M30JMpaHe Ha
HOBU XEMOIIMAHWHU M aHTUMUKPOOHU MENTUIH, TAXHOTO 3aJbJI0O0YEHO XapaKTepu3HpaHEe H
M3ACHSBaHE Ha BPB3KaTa MEXKAY CTPYKTypaTa, QyHKIUATA M OMOJIOTHYHATA aKTUBHOCT HA TE3H
MOJIEKYH. YacT OoT Te3W H3CieBaHMs ca 3aKOHOMEPHO MPOJBIDKEHHE Ha Te3M, 3aJIETHAIM B
nucepTalMoHHus Tpya Ha Jlronmuna Benkosa

Hayunute u3cnensanus mMoraT a 6baT 000OIIEHH B CIETHUTE TEMATUYHH HAIIPABICHHUS:

|. U3onmmpaHne, mpedncTBane M XapakTepU3NpaHe Ha XEMOIIMAaHHHN OT MEKOTEITH.

Il. OnpenensHe HA BBIIAEXUAPATHUTE CTPYKTYPH HA XEMOIIMAHUHU OT MEKOTEIH.

I1l. 3cnenBane Ha cTpyKTypHaTa ¥ KOH(pOpPMAIMOHHA CTAaOMIIHOCT Ha XEMOIIMaHUHU OT

MEKOTEJIH.
IV. 3onupane 1 xapakTepu3upaHe Ha aHTUMUKPOOHH MENTUIN.

Hsikou 0T mo-BaKHUTE Pe3yJITATH Ce U3PA3ABAT B CJETHOTO:

Ilo nbLPBOTO TeMATHYHO HANPAaBJIEHHE Ca H30JUPAHU U OXAPAKTEPU3HPAHU HOBU
XEMOLMAaHUHU C 3 pa3iuyHU CTPYKTYpHU CYOEIUHUIM OT IMPEACTABUTENIM HAa CEMEHCTBO
Helicidae, pon Helix - Helix lucorum (HIH) u Cornu aspersum (CaH), u3Becten omie karo H.
aspersa (nyonuxayuu 1, 2, 3, 4, 5, 6 u 7). beacnopno noctmwkenue Ha ri1. ac. 1-p JI. Benkona e
HU30JIMPAHCTO HA HATHUBHHUA XCMOLIMAHWH OT I'PaAWUHCKHA OXJIIOB H. IUC()rum, OIMPCACIIAHCTO Ha
YEeTBBPTHUYHATA CTPYKTypa Ha onuromepHus HIH u HeroBute wmzodopmMu ¢ momormra Ha
TPAaHCMHCHOHHA €JIEKTPOHHA MHUKPOCKOIHUS M CHITbTCTBAaIM MeToau karo UV abGcopOrmonHa
CIIEKTPOMETpUsI, PIIyOPECIICHTEH aHaIu3 1 Kpbros quxpousbM (CD), kato € moka3aHo, 4ye OCBCH
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IuieKaMepy, TUITHYHU 32 TACTPOIIOAH ce HAOI01aBaT U TpUIEKaMEepPHH CTPYKTYPH B HATHUBHATA
MoJiekyna (nyonuxayus 1). Upe3 NPUIOKESHUAT OT KaHAUAaTKaTa HOB MOX0/I, OCHOBABAIIl CE Ha
Pa3IMYHOTO MOBEJICHUE HA yTasBaHE M KPUCTATU3AIUS IPU AUAIN3a CPEIly HaTPUEBO-alleTaTeH
Oydep ¢ Hucka HonHa cuia ¢ mociensaiio npeurcrsane (DEAE Sepharose CL-6B komona u
aHnoHoOMeHHa xpomatorpadusi Ha kosnona Flow Sepharose Q na FPLC, pecnekruBHO) ca
uzommpann tpu cyoequannu  (Bc-HIH, op-HIH u an-HIH) or HatuBHHsS XeMoumaHuH
(nybnuxayuu 1 u 2). TlpunoxkeHoto EamMaHOBO pasrpaxaaHe € IMO3BOJHIIO OMpPEICIsHE Ha
N-kpaitHuTe UM aMuHOKHMCenWHHU mocienoBarenHoctd (AKII), koero e OecnopHO
JI0Ka3aTeJICTBO 332 HATMYMETO Ha 3, a He Ha | Wil 2 CTPYKTYpHU CyOeAMHUIM, TPUCHIIH 32 XII-HU
OT moBedeTo MoitockoBu mpenctaButenu. C 2D-ren enexktpodopesza € AeMOHCTpUpaHO, 4e
ap-HIH u Be-HIH ca xucenu nporennu, a on-HIH — HeyTpanen. JleralimHoTo 0XapakTepu3upane
Ha TperuyHata CTpykTypa Ha fc-HIH e mno3Bomwio wuaeHtudumupane Ha 8 pa3IuvHH
(GyHKIMOHATHY €IMHUIM HA ocHOBaTa Ha TexHute N-kpaitnu AKII upes npunarane Ha U3BECTHH
noaxoau (FPLC, RP-HPLC, SDS-PAGE, MALDI-MS) (nyéauxayus 1).

W3onupanu ca u HatuBHHs xemomumanuH oT R. venosa (RvH) m HeroBute 2 CTpPyKTYpHHU
cyoeaunuim - RVH1 u RVH2, natusaus xemoranun ot Cornu aspersum (CaH), crpykrypHa
cyoemuuuia HtH1 (H. tuberculata) u rimkosmnupana ¢yHkimoHanHa cyoeaunuia RVH2 ¢
Pa3IMYHUA METOJIU M XpoMaTorpadCKu TeXHUKU (nyoauxayuu 2, 3, 4, 5, 6 u 7)

Ilo BTOpPOTO TEMATHYHO HaNpaBJeHHe BIEYATISIBAIM W IIEJICHACOUYECHU ca
u3cneABaHuATa Ha T11. ac. A-p JI. BenkoBa BbpXy BbIieXuapaTHaTa CTPYKTYpa Ha XeMOIIMaHUHH,
M30JIMPAaHA OT MEKOTEIM M MO-KOHKPETHO Ha XeMmolnaHuHoBuTe cyOemmuuim Pe-HIH (H.
lucorum), HtH1 (H. tuberculata) m RvH2 (R. venosa) mnpu mnpuiaraHe Ha pa3IddHU
maccnektpomerpuun  metoaun  (MALDI-TOF-MS, ESI-Q-Trap), koero ¢ moBeio 10
oOoraTrsiBaHe Ha CBEeTOBHaTa 0a3a JaHHU 3a MPUPOJHUTE BBIJIEXUIPATHU CTPYKTYpU C HOBU
MotuBU. KaTto ce mma mpenBua 3HAYCHHETO Ha TIIMKO3WIMPAHETO 32 WMYHOCTUMYJIATOPHHUTE
cBoiicTBa Ha XI-T€, TE€3M M3CIEABAHUSA Ca OT M3KIIOUUTENHA BAXKHOCT 3a MO-HATATHIIHU
pa3paboTkyu 3a menuTe Ha ¢apManmusaTa W MeaunuHaTta. [IpoyuBaHusTA Cca JOBETH JI0
uneHTUUIMpaHe Ha onurosaxapuanute crpykrypu Ha Pe-HIH (32 ramkanm), HtH1 (15
rnukand) 1 RVH2 (28 ramkanu). YcraHoBeHu ca 75 pasHooOpa3uu N-TIIMKaHOBU CTPYKTYPH,
KaTo € TMOKa3aH CJIO0XKEH MOJeN Ha TIUKO3WJIMpaHe, KOMOMHHpAIl THIIHYHU CTPYKTYPHH
0COOEHOCTH Ha PA3JIMYHH BUCIIIW OPTaHU3MH (nyoaukayuu 3, 4, 5). 3a mbpBHU BT C€ CHOOIIIABA 32
HaJIM4YMe Ha HOB KJIaC KUCENH TIWKaHU, BKJIIOYBAIL BBTpEIIeH FUC OCTaThK, CBBp3aH C eAHH
GalNac(B1-2) u eaun octaThk xuanypoHoBa kucenuHa (HeXA) B cTpykTypHara cyOenuHHIIA
RVH2, koiito He e otkput npu Be-HIH u HtH1(nybrukayuu 2, 3, 4, 5), koeto cuutam 3a BaKHO
HAYYHO TIOCTIKEHHE.

Ilo TperoTo TeMaTHYHO HampaBJjieHMe pa3pa0oTkure ca B  obOjactra
JMCOIMAIINSA/Peaconalis Ha HATHBHUTE XeMOIIMaHuHOBU Mojiekyau ot H. lucorum (HIH) u C.
aspersum (CaH) u ctpykrypaute cyoenuaunu Be-HIH, ap-HIH u on-HIH ot mocnennus Bun Ha
OCHOBAaTa Ha TPAHCMHUCHOHHA EJIEKTPOHHA MHKPOCKOIHS, KOUTO XBBPJIAT CBETJIIMHA BBHPXY
CTa0MJIHOCTTAa HA HATHBHUTE XEMOIMAHWHU W TEXHUTE CyOeIMHUIM. YCTaHOBEHO, € 4e
peacoranusaTa 3aBUCH pa3IndHu hakTopu kaTo PH Ha pa3TBOpa, Ca’*u Mg2+ WoHU (nyonuxkayuu
1, 6) u ye CTpyKTypHHUTE CYOCAMHUIIM PEaCOIMUPAT MPEAUMHO B JHJCKAMEpHU U TyOyiH, KaTo
Bc-HIH o6pa3yBa mo-gbaru TyOynu B cpaBHeHue ¢ op-HIH. 3a mbpBu mbT ce chobimaBa B
TuTepaTypaTa 3a u3clieBaHe Ha KoHGopMalmoHHaTa ctabunHocT Ha HaTuBHUS CaH BBB BOogHH
pa3tBopu B mpucbcTBUe Ha 4 paznuuHu jaeHatypanHTH (Gdn.HCL, ypes, ypes+LiCl u LiCl).
Wsnon3Banero Ha JaBykommoHeHTeH pastBop (ypes+LiCl) moxe na mociayxu Karo HOB
WHCTPYMEHT 3a M3CJIeJIBAaHE Ha MOBTOPHOTO HarbBaHe Ha MPOTEHHHU Ype3 HE3aBUCHMO BapHpaHe
Ha KOHIIEHTPAIIMUTE Ha JBarta peareHTa (nyonuxayust 6).

YeTBHPTOTO TEMATHYHO HANPAaBJeHHE € U3KIIOUMUTEIHO HHTEPECHO U HOBO 3a
npakTukarta B beirapus. To € HacoueHO KbM H3CIICIBaHE HA AHTUMUKPOOHMATHATa aKTHBHOCT Ha
nenTuaHu GPaKIKuU, U30JUPAaHU OT CITy3 Ha rpaguHckus oxioB C. aspersum (nyoauxayus 8) ¢
MOTEHIIMAJ 32 U3MOJI3BAaHETO WM B JICKAPCTBEHU MPOIYKTH C aHTHMHKPOOHMAIHA aKTHUBHOCT 32



nenute Ha ¢dapMmanusTa U MEAWIIMHCKATAa MPAKTHKA. YCTAaHOBEHO €, Y€ OT aHAIW3UPAHUTE
nenTHaHu Qpakiuuu camMo HuckomoiekyaHara (paxius (<10kDa) mpurexkaBa MOTEHIHAN 3a
NOJTHUCKAHE peIuIMKalmsaTa Ha rpam otpuiarensus mam E coli NBIMCC8785. 3a nokaspane Ha
TeXHUs €(PEeKT OT HUCKOMOJIeKyJqHata (pakimus ca uzoiaupanu, npeurcrenn ¢ RP-HLPC u
aHAJTM3UPaHU C TaHJIEM Mac crekrpoMeTpus 23 nentuaHu ¢pankuuud. Ypes de novo
MALDI-TOF-MS/MS cekBeHTEH aHaIN3 ca ONPEACICHH U IIbPBHYHUTE CTPYKTYPH Ha 9 HOBHU
AMII ¢ moin. maca mexxay 1000 u 3000 Da. YcranoBeHo, e ue nmosedero ca 6oratu Ha Gly/Leu u,
4e MpUChCTBUETO Ha | mim 2 Pro-ocrarbka B IOCIIE0BAaTEIHOCTTA Ha O-criupaiara B C-kpaitHaTa
o0jacT € BaXXHO 3a TSAXHATA AHTUMUKpOOHWATHAa AKTUBHOCT M CTPYKTYpHa CTaOWMIIHOCT.
W3cnenBanusita B TOBa HAaNpaBlICHHE Ca W3KIIOYUTEITHO AaKTyaJlHW W TEPCIEKTUBHU U
npeacTaBisaBaT QyHIaMEHT 3a ObCIIH 3a1bI00UeHU poyyBaHus Ha HOBU AMII ¢ moteHnman 3a
BKJIFOYBAHETO UM HOBH JIEKAPCTBEHU MPOIYKTH, Oa3upaHy Ha OMOJOTHYHO-aKTUBHH BEIICCTBA.

3a HUBOTO Ha HAay4YHO-HU3CJIEA0BATCIICKATAa pa60Ta Ha I'JI. aC. O-p BenkoBa kaTo Ba)keH IoKasaTen
OTUUTAaM U NPU3HATUTEC 4 HallMOHAJIHH I1aTCHTAa, YHITO CbaBTOp € T4.

SAKJIIOYEHHUE

OT ropeusnoKeHoTo € BUAHO, ue . ac. A-p JlromMuna BenkoBa uma 3HaUMMM Hay4yHH
MTOCTHKEHUS B 00J1acTTa Ha OMOOpPraHUYHATa XUMHUS U (DU3UOJIOTHYHO aKTUBHHUTE BellecTBa. B
X0J1a Ha CBOETO MPOGECHOHAITHO U3PACTBAHE TS CE € Pa3BHBaIa KaTo 3abJIOOYCH U3CIIeI0BaTE,
Karo OCBeH (YHJIAMCHTATHU W3CICABAHMS HWMa W HAYYHO-TIPWIIOKHH pPa3pabOTKH C
W3KIIFOYUTETHO 3HAUCHHUE 32 MEIMIIMHCKATA MMPAKTUKA U KO3METUYHATA UHIYCTPHUS.

Crnen 3ammuraTa Ha TUCEPTAIMOHHUS TPY TS C€ BKJIIOYBA aKTMBHO B pa3pabOTBaHETO Ha
OpPUTMHAJIHM HAay4YHU TEMaTUYHU HANpaBJCHUs, WIKOCTpAalMs Ha KOETO ca HEWHHUTE
BHCOKOKAaYEeCTBEeHH Hay4HU MyOiuKanuu U mateHTu. ChC CBOWTE JUYHU KAayecTBa M HAYYHU
MpUHOCH IJ1. ac. a-p Jroamuiaa I'eoprueBa BenkoBa ynoBineTBOpsiBa HalI'bJIHO U3UCKBAHUSTA
Ha 3aKoHa 3a akaJeMUyHo pa3BuTue B Pbbarapus, IlpaBuiHuka 3a HErOBOTO NpHJIaraHe U
Borpemnute npasuinunm Ha MOXI® 3a 3aemMane Ha akajeMU4Ha JUIbKHOCT ,,JloneHT*. ToBa
MU JlaBa OCHOBaHHE yOeJeHO aa mpenopb4aM Ha yBaxkaeMoTo Hayuno xypu m Ha HC nHa
NOXII®- BAH pa # npuchaar akajieMHYHa TBXKHOCT .JlomeHT* 1o mpodecrnonamno
HarnpaBiieHue 4.2 XUMHYECKU HAyKH, Hay4YHa CHEIUATHOCT ,,bHOoOpraHryHa XUMHUsl, XUMHUS HA
MIPUPOJHUTE U PU3NOJIOTUYHO aKTUBHU BEIIECTBA”.

05.09. 2019 r. HM3roTBHI CTAHOBHIIETO: .....covvvvneeeeenrirnnnsnnnn

/mpod. n.p Enena TomopoBckal/



OPINION

by Elena Georgieva Todorovska, Ph.D, Professor at AgroBiolnstitute, Agricultural Academy, Sofia

on the materials submitted for consideration for the academic position of Associate Professor
at the Institute of Organic Chemistry with Centre of Phytochemistry (IOCCF), BAS,
in the area of higher education 4. Natural Sciences, Mathematics and Informatics, professional field 4.2
Chemical Sciences, science specialty Bioorganic Chemistry, Chemistry of Natural and Physiologically
Active Substances

The sole candidate for the position of Associate Professor advertised in State Gazette, Issue 43 of
May 31, 2019, and on the website of IOCCF - BAS, is Chief Assistant Professor Lyudmila Georgieva
Velkova Ph.D from the Laboratory of Chemistry and Biophysics of Proteins and Enzymes, IOCCF-BAS.

2. General overview of the procedure and the candidate

The inspection of the documents shows that the procedure for opening and advertising the position
has been complied with and that the set of paperwork submitted by Lyudmila Velkova is in accordance
with the Regulations of the Development of the Academic Staff of IOCCF, and meets the criteria of
IOCCF-BAS for occupying the academic position of Associate Professor.

The candidate Lyudmila Velkova has applied for the procedure with a total of 24 scientific papers, 1
book, 1 study guide, together with a list of a total of 33 projects with her participation, 18 of which are
national and 13 international. Twenty-four scientific papers unrelated to her PhD thesis which were
published in indexed and refereed in WoS and Scopus editions, as well as the participation in 33 research
projects, will be subjected to review and final evaluation. The distribution of scientific papers according to
the relevant Q factors is as follows: 1- in a journal with Q1; 9 - in journals with Q2; 5 - in journals with Q3;
5 - in journals with Q4 and 4 — in journals with SJR and without IF.

Of the 24 scientific papers presented, 8 replace the habilitation work (section C 4) and are
distributed as follows: 3 ones are in journals with Q2, 2 ones with Q3, and 3 ones with Q4, with a total of
126 points. The remaining 16 scientific publications (section D 7) are outside the habilitation work, of
which 1 ina Q1 journal, 6 ones in Q2 journals, 3 ones in Q3 journals, 2 ones in Q4 journals and 4 ones in
journals with SJR but without IF, with a total of 254 points. The candidate has fulfilled the minimal
national requirements for indicators B4 and D 7.

Documents for recognized national patents - 4 patents (Section D 9), as well as for their utility and
economic effect, with a total of 100 points, are also presented.

The presented curriculum vitae shows that Lyudmila Velkova graduated from the Faculty of
Chemistry, Sofia University “St. Kliment Ohridski” with a degree in Organic and Analytical Chemistry in
1988, and later, in 2013 she defended her PhD thesis in scientific specialty 01.05.10 Organic Chemistry,
Chemistry of Natural and Physiologically Active Substances in the IOCCF-BAS.

Her professional and scholarly advancements are also a result of her multiple visits as a researcher
in the University of Tiibingen, Germany; University of Padua, Italy; The University of Ghent, Belgium and
the Institute of Virology at the Academy of Sciences in Kiev, Ukraine, during the period 2003-2014.

My personal impressions of the candidate date back to 2009 in relation to our joint participation in
the project DO 02-205/17.12.2008, TK01/496 (2009-2011) "Obtaining new biologically active products
from marine organisms with antimicrobial activity", funded by the Bulgarian MES. My direct work with



her allows me to highly appreciate her qualities and to consider that Lyudmila Velkova is an extremely
accurate, responsible and reliable researcher with extensive knowledge in the field of bioorganic
chemistry.

2. General characteristics of the candidate’s work

In her application for the position of Associate Professor, Lyudmila Velkova presents a total of 24
scientific papers, of which 19 are in Journals with Impact Factor. Some of the articles are published in
journals with high IF, which is evidence of the high scientific value of the results obtained. In 8 of the
articles, she is the first author; in 4 ones, the second author; in 2 ones, the third author, and she is indicated
as the corresponding author in 5 articles. Her scientific papers have been cited 152 times in journals
indexed / referenced in Web of Science and Scopus. The noted high H-index = 9 is a measure of her
scientific activity. The scientific activity of Lyudmila Velkova is impressive. Her scientific results have
been presented at 55 international and national scientific conferences, and she has participated in 23
international and national scientific forums with oral presentations.

I accept all the works of Lyudmila Velkova as related to the topic of the procedure. Subject to review
are 8 of her scholarly publications, presented in Section C 4, replacing the habilitation work.

The subject of her study are biologically active substances from natural substances primarily
hemocyanins (Hcs) and antimicrobial peptides (AMP) from mollusks and their potential application in
medicine and pharmacy. The interest in this kind of research is driven by the increasing resistance of
infectious agents (bacteria and viruses) to the synthetic drugs used in the treatment of various human
diseases, including cancer, as well as the side effects of these drugs on the human body. Bio-based
bio-active substances are not only easier to assimilate, but also less toxic to the human body. Data on the
antiviral, antibacterial and anticancer effects of such products and their application in medical practice are
an important prerequisite to the expansion of studies in this direction and they are in accordance with the
European directives and those of the WHO aiming at life quality improvement.

The scientific studies of Lyudmila Velkova are not only in fundamental science but also in applied
science. They are directed towards developing methods for isolation of novel hemocyanins and
antimicrobial peptides, their in-depth characterization and elucidation of the relationship between the
structure, function and biological activity of these molecules. Some of these studies are an extension of
those developed in her PhD thesis.

Her research can be summarized in the following thematic areas:

I Isolation, purification, and characterization of molluscan hemocyanins.

I1. Determination of carbohydrate structures of molluscan hemocyanins.

I11. Investigation of the structural and conformational stability of molluscan hemocyanins.

V. Isolation and characterization of antimicrobial peptides.

Some of the more important results are as follows:

In the first thematic area, new hemocyanins with 3 different structural subunits from representatives
of the family Helicidae, genus Helix - Helix lucorum (HIH) and Cornu aspersum (CaH), also known as H.
aspersa have been isolated and characterized (papers 1, 2, 3, 4, 5, 6, 7). An achievement of Lyudmila
Velkova’s is the isolation of native hemocyanin from the garden snail H. lucorum, the determination of the
quaternary structure of the oligomeric HIH and its isoforms using transmission electron microscopy and
accompanying methods such as UV absorption spectroscopy, fluorescence, and CD spectra analysis)
(paper 1). This study showed that in addition to didecamers typical of gastropods, tridecamers can also be
observed in the native molecule. Three subunits (Bc-HIH, aD-HIH and oN-HIH) were isolated from the
native hemocyanin (papers 1, 2) using a new approach based on the different precipitation and
crystallization behavior during dialysis against sodium acetate buffer at low-ionic strength and the
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subsequent use of different methods (purification on ion-exchange chromatography on DEAE Sepharose
CL-6B column and anion exchange chromatography on Flow Sepharose Q column of FPLC, respectively).
The applied Edman’s degradation has allowed the determination of their N-terminal amino acid sequences
(ACPs), which is indisputable proof of the presence of 3 rather than 1 or 2 structural subunits inherent in
Hcs than most mollusks’ representatives. 2D-gel electrophoresis demonstrated that aD-HIH and Be-HIH
are acidic proteins and aN-HIH is neutral. The detailed characterization of the tertiary structure of fc-HIH
has allowed the identification of 8 different functional units based on their N-terminal AAS through the use
of well-known approaches (FPLC, RP-HPLC, SDS-PAGE, MALDI-MS) (paper 1).

The native hemocyanin from R. venosa (RvH) and its 2 structural subunits - RvH1 and RvH2, the native
hemocyanin from Cornu aspersum (CaH), the structural subunit HtH1 (H. tuberculata) and glycosylated
functional chromatin subunits were also isolated (papers 2, 3, 4, 5, 6, 7).

In the second thematic area, the research of Lyudmila Velkova is highly impressive and focused on
the determination of the carbohydrate structure of molluscan Hcs and in particular, hemocyanin subunits
Be-HIH (H. lucorum), HtH1 (H. tuberculata) and RvH2 (R. venosa) through mass spectrometric methods
(MALDI-TOF-MS, ESI-Q-Trap). This has led to the enrichment of the worldwide database of natural
carbohydrate structures with novel motifs. Given the importance of glycosylation for the
immunostimulatory properties of Hc, these studies are crucial for pharmacy and medicine. These studies
have allowed the identification of oligosaccharide structures in the pBc-HIH (32 glycans), HtH1 (15
glycans) and RvH2 (28 glycans). Seventy-five diverse N-glycan structures showing complex glycosylation
pattern that combines typical structural features of different higher organisms have been discovered
(papers 3, 4, 5). For the first time, a new class of acidic glycans has been reported in the structural subunit
RvH2, which has not been detected in Bc-HIH and HtH1 (papers 2, 3, 4, 5). This new class of acidic
glycans includes an internal Fuc residue associated with a GalNac (p1-2) and a hyaluronic acid residue
(HexA) and represents an important scientific achievement.

In the third thematic area, the achievements are in the area of dissociation / re-association of the
native hemocyanin molecules from H. lucorum (HIH) and C. aspersum (CaH) and the structural subunits
Bc-HIH, aD-HIH and aN-HIH of the latter type by electron microscopy, which shed light on the stability of
native hemocyanins and their subunits. Reassociation has been found to be dependent on various factors
such as solution pH, Ca* and Mg®* ions (papers 1, 6), and that structural subunits reassociate
predominantly in didecamers and tubules, with Bc-HIH forming longer tubules than aD-HIH. The study on
the conformational stability of native CaH in aqueous solutions in the presence of 4 different denaturants
(Gdn.HCI, urea, urea + LiCl and LiCl) is a first report in the literature. The use of a two-component
solution (urea + LiCl) can serve as a new tool for investigating protein folding by independently varying
the concentrations of the two reagents (paper 6).

The fourth thematic area is very interesting and new to the practice in Bulgaria. It aims to investigate
the antimicrobial activity of peptide fractions isolated from mucus of C. aspersum garden snail (paper 8)
with the potential for use in antimicrobial medicinal products for pharmacy and medical practice. Of the
peptide fractions analyzed, only the low molecular weight fraction (<10kDa) was found to have the
potential to suppress the replication of the gram-negative strain E coli NBIMCC8785. To prove its effect,
23 peptide fractions were isolated from the the low molecular weight fraction, purified by RP-HLPC and
analyzed by tandem mass spectrometry. The primary structures of 9 new AMPs with mol. mass between
1000 and 3000 Da have been determined by de novo MALDI-TOF-MS / MS sequence analysis. Most of
them are Gly/Leu-rich and the results showed that the presence of 1 or 2 Pro-residues in the a-helix
sequence in the C-terminal region is important for their antimicrobial activity and structural stability. The
research in this area is very modern and promising and represents a basis for further, in-depth studies of
new AMCs with the potential to be used in new biologically active substance-based medicinal products.



The 4 recognized national patents in which Lyudmila Velkova is a co-author can also be considered
as an important indicator for the high level her the research.

CONCLUSION

Based on the foregoing, Lyudmila Velkova has significant scientific achievements in the field of
bio-organic chemistry and biologically active substances. During her professional development, she has
developed as an in-depth researcher, and in addition to fundamental research, she also has scientific and
applied developments of utmost importance for the medical practice and cosmetic industry.

After defending her PhD thesis, she has been actively involved in the development of original
scientific thematic areas, as illustrated by her high-quality scientific papers and national patents. With her
personal qualities and scientific contributions, Lyudmila Georgieva Velkova fully satisfies the
requirements of the Academic Development Act of the Republic of Bulgaria, the Regulations for its
Implementation and the Internal Regulations of IOCCF for the occupation of the academic position of
Associate Professor. This allows me to recommend to the Honorable Scientific Jury and to the National
Scientific Committee of IOCCF-BAS to award her the academic position of Assistant Professor in
professional field 4.2 Chemical Sciences, science specialty “Bioorganic Chemistry, Chemistry of Natural
and Physiologically Active Substances”.

Author of the opinion:
[Prof. Elena Todorovska PhD /

05.09. 2019 .



