PEINEH3UA

ot 1-p Pymsana /IumurpoBa loneBa — npogecop B UHcTUTYT Mo Ouopusnka n
OMoMeMIMHCKO HHKeHepcTBO - BAH

Ha MaTepUaINTE, MPEJACTAaBEHU 32 Y4acCTHE B KOHKYPC
3a 3a€MaHe Ha aKaJeMUYHATa JUTbKHOCT ‘I0leHT’
B UncTuTyT mo Oprannyna xumus ¢ Henrsp no ®uroxumusa (MOXL D), BAH

1o o0acT Ha BUCIIE 00pa3oBaHHE
4. ,, IIpupoonu nayku, mamemamura u ungopmamuxa “

npodecuoHaHO HallpaBJIeHUE
4.2 "Xumuuecku nayxku “

(HayyHaTa CEeUUANTHOCT , buoopeanuuna Xumus, Xumus Ha npupooHume u Qu3uoi02uiHoO
akmuenume seujecmaa ")

B komkypca 3a ‘momeHt’, obOsiBeH B JlppkaBeH BecTHHK, Op. 43 or 31.05.2019 r. u B
unrepHeT-cTpanuna Ha MOXI®, BAH, kato equHCTBEH KaHAWAAT y4acTBa

ri. ac. 1-p Jlioamuiaa I'eoprueBa BesakoBa ot nabopatopus ,,Xumus 1 Onopu3uka Ha OCITHIN
u ensumn’” Ha MOXI®, BAH

1. O0u10 nmpeacTaBsiHE HA NMOJyYeHUTE MaTEePHAJIN
3a yyactue B 00sIBEHUSI KOHKYPC € TOIaJl JOKYMEHTH €MHCTBEH KaH/ 1 1aT:

ri. ac. 1-p Jliogmuiaa I'eopruesa Beakosa or MOXI[®, BAH

[IpencraBeHusT oT ra. ac. a-p Jlroamuia I'eopruesa BesikoBa KOMIUIEKT MaTepuaiy Ha

XapTUEH HOCUTEN € B choTBeTcTBUE C [IpaBmiHMKA 3a pa3BUTHE HAa aKaJ€MUYHUS ChCTaB Ha
NOXII®, u orroBaps Ha kputepunte Ha MOXII®D-HEAH 3a 3aemane Ha akaleMUYHATa THKHOCT
»»JOLIEHT .
Kangunatst ri. ac. a-p Jlrogmuia I'eopruesa BeskoBa e npuinoxxui o010 24 HayuyHH Tpyna, 2
Opost yueOHMIIM M y4eOHHU MOCOOMS M CNHUCHK Ha 4 HAyYHOHM3CIIETOBATEIICKH pPa3pabOTKH.
[Tpuemar ce 3a perieH3upaHe 24 HayIHU TPYJla, KOUTO Ca U3BBH JAUCEPTAIMSITA U C€ OTYUTAT MPH
KpaifHara orjeHKa 1 33 HaydyHOM3CIeI0BaTeICKH mpoekTa. He ce penieH3upar 5 HaydHu Tpyza mo
aucepranusaTa 3a npugoOuBaHe Ha oOpa3zoBaTellHaTa W Hay4yHa CTEMeH ,,JOKTOp .
Pasnpenenennero Ha HaydHUTE TPYJIOBE MO CHOTBeTHHTE Q dakropm e kakTo ciemsa: Q1-1,
Q2-9, Q3-5, Q4-5 u SJR-4.

2. Kparku Ounorpadpuyunu 1aHHu

Jlropmuna Benkosa e 3aBbpuimia CY 7 Cs. Knument Oxpuacku”, Xumudecku (pakyaTer, Tp.
Coous. Ts ce qumuioMupa KaTo MarucThbp MO CIEUUaTHOCT ,,OpraHnyHa U aHAIMTUYHA XUMUS
mpe3 1988 r. Ilpe3 2013 r. 3ammTaBa AOKTOpCKAa IUCEpTaIlUs MO HaydHATa CHEIIHATHOCT

,, Buoopeanuuna xumus u xumus na npupoonume u u3UOI02UYHO aKMusHu eeujecmsa “ (IUQBHP
01.05.10).



[Ipodecnonannara cu kapuepa 1-p Benkosa pazsusa B MOXI[®P-BAH, kbeTo mociaeaoBaTeIHo
U3pacTBa OT JUIHKHOCT XUMHK-CIIEIIUAIUCT A0 IJI. aCUCTEHT. [IpodecnoHamHuAT i OMUT € TI1aBHO
B 00J1acTTa HAa XUMUS U OMOpHU3UKA HA OENTHLU U EH3UMHU.

3. O01ma xapakTepHCTHKA HA JIEI{HOCTTA HA KAHAUAATa

Oyenka Ha HayuHama u HAYYHO-NPUNONCHA OEUHOCM HA KAHOUOama

I-p Jlronmmna BenkoBa ydacTBa B KOHKypca ¢ 24 HaydyHHU cTaThH, OT kouto 20 ca B u3gaHus C
uMITakT-paktTop, a B 10 ot TaX TS € Bojaem aBTop. TpymoBere il ca mUTUpaHu gocera oomio 167
IIbTH, OT KOUTO 152 He ca U3Moa3BaHy MPH 3allUTa Ha JUcepTarmoHHus il Tpya. ChaBTOp € 1 Ha 4
HAI[MOHAJIHU TAaTeHTa U MOJIE3HH Mojena B oOnactra Ha ¢apmaleBTUYHATa OMOTEXHOJIOTHS.
VYyactBana B pa3paboTBaneTo Ha 18 HayuyHu mpoekTa ¢ HalmoHanHO (puHaHcupane u 15 HaydHu
MPOeKTa ¢ MEKIyHaponHo ¢uHaHcupaHe. Jlrogmmia BenmkoBa B3uMa ydacTie W B €IHA
Hanuonannara Hayyna mporpama B o0JacTTa Ha ,JIHOBAaTMBHM HUCKOTOKCHYHH OHOJIOTUYHO
aKTHBHHU CpEJCTBa 3a Npeuu3Ha MeauuuHa™ u nsa LleHTbpa Mo KOMIETEHTHOCT — ,,Y CTOWYMBO
OTIOJI30TBOPSIBAHE HAa OMO-PECYPCH M OTMAIbLH OT JICYeOHH U apOMATHYHH PACTEHHS 32 MHOBATHBHU
OMOAKTHBHU TPOXYKTH™ U ,,YHCTH TEXHOJIOTMH 32 YCTOHYMBA OKOJHA CpeAa — BOJH, OTIAIbIIH,
eHeprus 3a Kpbrosa ukoHomuka“. ['n. ac. n-p Jlrogmuina BenkoBa e yuactBana B 42 HallMOHAJIHU U
13 MexxaTyHapOoIHU HAYYHU KOH(EPEHIUH.

Oyenka Ha yuebHo-nedazocuyecka 0euHocm
J-p Jlronmuna BenkoBa € cbaBTOp Ha NyOJIMKyBaH YHUBEPCUTETCKM yueOHUK: TemaTumueH
cOOpHUK ,,CBHIIHOCT U OMOJIOTUYHO MPUIIOKEHUE Ha MAaCCIIEKTpOMETpUATa™ 1 Ha YueOHa
TeTpajika KbM TemaTHueH COOpHUK ,, CHIIHOCT U OMOJIOTHYHO MPUIOKEHHE
Ha MacCIIEKTpOMeTpusTa™.

Ilpurocu (Hayunu, HAYYHO-NPUTONCHU, NPUTONCHU) U YUMUPAHUSL
Kanguparer n-p JrommMuna BenkoBa ydacTBa B HACTOSIIMS KOHKYpPC TJIaBHO C 8 Hay4dHH
nyonukanuu (pasgen B 4 0T tabnuia ¢ KpUTEpUHTE 3a aKaJeMHYHa JUTBKHOCT "moueHT")
0000mIeHN B XaOWIMTAallMOHEH TPy, 3a KOUTO Ca ONHCAaHW MOAPOOHO TPUHOCHUTE B
XxaOWUIUTallMOHHA CIIPaBKa.
Bceuuku cratum, moiaieHy 3a yyacTue B KOHKypca, ca B 00JacTTa Ha OMOOpPTaHMYHATA XUMHUSL.
Hayunust uatepec Ha KaHAWAATa € HACOYEH KbM M30JIMPaHE U XapaKTepu3upaHe Ha OMOJIOTUYHO
AKTHUBHU BEIIECTBA OT MPUPOAHH HM3TOYHHIIM, MPEIUMHO XEMOIIMAaHWHM W aHTUMHKPOOHU
MENTUAU OT MEKOTENH U TIXHOTO MOTEHIIUATHO MPUIIOKEHUE B MEAMIIMHATA U (hapMaIusTa.
[IpencraBenuTe pe3ynratu B XaOWIUTAllMOHHATAa CIIpaBKa ca CBBP3aHM C pa3paboTBaHe Ha
METOJIM 3a H30JIMpaHe HAa HOBU XEMOILIMAaHW W AHTUMUKPOOHM MENTUAM OT MEKOTeIH H
3aIBI0O0YEHOTO UM OXapakTepu3upaHe. AKIIEHT B paboTaTa Ha KaHIUAATa € U3SCHSABAHE Ha
BpBb3KaTa MEXIY CTPYKTypa, (QYHKIHS M OHWOJOTMYHATA aKTUBHOCT Ha TE3W MOJeKynd. B
Hay4YHHUTE W3ClIe/IBaHus Ha A-p Jlroammia BenkoBa ocoO0eHO BaXKHO MSICTO 3aeMa M3CJIEABAHETO
Ha BBIVIEXUJIpaTHATA CTPYKTYpa Ha XEMOITHAHUHU OT MOJIIOCKH.

Hayunure npuHOCH ca TEMaTHYHO 0OOOIIEHH B CIICAHUTE HAIIPABICHHSL:

. H3osmpaHne, NpeYNCTBAHE M XapaKTepH3MpPaHe HA XeMOLUAHUHH OT MEKOTeJIH
Tyk npuHOCHUTE ca CBBP3aHU C U30JIMPAHE, OXapaKTepU3UpPaHe M N3ydaBaHe HA CTPYKTypara Ha HOBH
XeMolanuHu ¢ Tpu cyoeaunuim - Helix lucorum (HIH) u Cornu aspersum (CaH), napuyan orie H.

Aspersa KakTo cieiBa:
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1. BonupaH 1 oXapakTepu3upaH ¢ HOB XEMOIIMAHUH OT XeMouMdara OT rpaJuHCKUs OXJIF0B H.
lucorum, u3rpazgeH OT TpH Pa3IMYHH CTPYKTYPHH CYOCAMHHUIIM MU Ca ONPEICICHU TEXHUTE
MoJiekyaHi MacH (Ne 1, Ne 2 OT nmpuitoskeHus CIIMCHK ChC CTATHH).

2. 3a mppBU MBT, 4Ype3 TpPaHCMHUCHUOHHa enekTpoHHa Mukpockomnus (TEM), e mnoxazana
YeTBbpPTUYHATA CTPYKTYpa Ha onuromepHusi HIH u Herosute nzohopmu, KakTo U U3rpaxaaniiuTe
ro crpykrypu. CTpykTypara Ha MYJITUMEpPHHUTE MpoTeuHOBH Komiiekcu Ha HIH e
JOMBIHUTENTHO MOTBBbpAcHa ¢ UV-abcopOIMOHHA CHEKTPOCKOMUs, (hIyopecleHTeH aHalu3 U
kpbro. auxpou3bm (CD) (Ne 1 oT npuIoKeHus CIUCHK ChC CTATHH).

3. IlpuiokeH € HOB MOJXO0/ 332 M30JIMPAHETO HA TPUTE CYOSAMHUIM OT HATUBHUS XEMOIIMAHUH
HIH, xoiito BrmrouBa mpeunctBaHe Ha DEAE Sepharose CL-6B konona u wu3onupaHe u
MIPEYMCTBAHE Ype3 aHMOHOOMEeHHa Xpomarorpadus Ha koiona Flow Sepharose Q ma FPLC (Ne 1,
Nt 2 OT NPHUIOKEHUS CITUCHK ChC CTATHH)

4. YcranoBeHa e cTpykTypHara opranusanus Ha HIH upes onpenensne na N-kpaiinu AKII na
Tpu pasznuuHud CTpykTypHu cyoenuuaunu (Bc-HIH, aD-HIH w oD-HIH) upe3 Enmanoro
pasrpaxaane. Upe3 cpaBHHUTENEH aHauU3 € N-KpallHUTE IMOCIEAOBATEIHOCTA Ha JPYrd
xemoranuau oT Mekotenu (R. venosa, H. tuberculata, O. dofleini, N. Pompilius, A. Californica
u H. pomatia) e ycranoBeHO cx07cTBO OKoyio 50-67%. Upe3s 2D-ren enekrpodopesa ca
OTIpe/IeNICHU U30€JeKTPUYHN TOUKHU Ha CTPYKTYpHHU cyOenuHuiu (Ne 1 oT mpuiioKeHus CIIUCHK
ChC CTaTHN).

5. JleraiiiHo e oxapakTepu3mnpaHa TpeTuuHara ctpykrypa Ha fc-HIH upe3 FPLC u RP-HPLC.
Upes SDS-PAGE u MALDI-MS ananu3 ca uieHTU(QULIUPAHU OCEM pa3ivyHU (PYHKIIMOHAIHU
equHUIM. Upe3 cpaBHUTENECH aHan3 ¢ N-KpallHUTE MOCIIeI0BATETHOCTH € UICHTU(DHUITUPaH 0011
¢dparment (-Val-Arg-Lys-Asp-), TunudeH 3a xemonuaHu oT Mekotenu (Ne 1 oT mpuitoKeHHs
CITUCHK ChC CTATHH).

[IpoyuBaHusTa, Ha KOUTO ca Oa3UPaHU MPUHOCHUTE B TOBA HAyYHO HAIPABIIEHUE UTPASIT BaXKHA
POJIs IpU U3ACHSBAaHE Ha Bpb3KaTa MEXIY CTPYKTYpa, PyHKIUS U OMOJIOTHYHATA aKTUBHOCT Ha
XEMOIIMAHUHUTE U MPaBH MEPECIIEKTUBHO TSAXHOTO MPHIIOKEHHE B MenuiHara. [Ipunocute ca
MPEJUMHO C Hay4deH XapakTep, KaTo MPUHOC 3 € ¢ METOAUYEH XapaKTep, KaTo Te Morar Ja 0baaT
NPUYUCICHH TIJIABHO KbM KaTeropusita Cb3/aBaHe HAa HOBHM KJacM(UKALMU, MeTO[M,
KOHCTPYKLHH, TEXHOJIOTUM. B Ta3u yact ot npeacraBeHuTe OT J1-p BenkoBa HayuyHu pe3ynaTaTtu
ce JEeMOHCTpHpa BHCOKAa CTEIEeH Ha KOMIIETEHTHOCT B MpPHJIAraHeTO Ha pa3HOOOpa3HU H
ChbBpPEMEHHU METOJM B 00iacTTa, Karo (IyopecleHTeH aHaliu3 U KpbroB Auxpousbm (CD),
FPLC, RP-HPLC u MALDI-MS ananus.

Hapeﬂ C TOBA, TUYHHUTC KAYCCTBA U BUCOKATa aHTaXXUPAHOCT B CKCICPUMCHTAJITHUTE ITOCTAHOBKHU
ca SICHO JIEMOHCTPHMpaHM 4pe3 Mpo(ecHOoHATHOTO MpeAcTaBsiHe Ha Marepuanure. CTatuute, Ha
KOUTO ca 0a3upaHM TOpHHUTE NMPUHOCU ca IUTHpaHu 14 mbTH 3a (cTatus Ne 1) B peHOMUpaHU
MexxayHapoanu usganus kato Mol Phylogenet Evol., International Journal of Biological
Macromolecules, Reviews of Environ. Contamin. and Toxic u T.H. Ctatus Ne 2 e murupana 12
bt B wm3maHus kato BMC GenomicS u aMepuKaHCKM TATEHTH CBBP3aHU C
MEANKOOUOJIOrMYHOTO MPUJIOKEHUE Ha XEMOLIMAaHUHUTE.



Il. Onpenensine Ha BBIJIEXHIPATHUTE CTPYKTYPH HA XeMOIIMAHUHHU OT MEKOTEJIH
BaxHo mscTo B HayuHuUTE u3cienBanus Ha a-p Jlrogmuia BenkoBa, 3aema XxapakTepu3supaHeTo
Ha BBIVIEXUPATHATA CTPYKTYPa HA XCMOLMAHUHHU, H30JIUPAHU OT MEKOTEIH, Thil KaTO TS UTPae
BaXKHA POJSI 33 HWMYHOJIOTMYHUTE ¥ AHTUTYMOPHH CBOWCTBa Ha TE3H ChCJAWHCHHIL.
CTpykTypHHTE CYOCAMHUIM Ha TpU pa3inynu xemouwmanunu Pc-HIH (H. lucorum), HtH1 (H.
tuberculata) u RvH2 (R. venosa) ca aHanu3upaHu 4pe3 pa3IudHd MaCCICKTPOMETPHYHH METOIH
U pe3y/ITaTUTE Ca U3BEJCHHU TJIaBHO B CJICIHUTE MPHHOCH:

1. JlokaszaHo € TOJIIMO CTPYKTYpHO pazHooOpa3ue Ha N-TiukaHu B TpU U30OPMH Ha Pa3InIHA
xemormanuHu ot Mmotocku (fe-HIH, HtH1 u RvH2), cien uatepnperamus Ha MS cniektpute oT
MALDI-TOF-MS u MS/MS cniektpute ot ESI-Q-Trap (Ne 3, Ne 4, Ne 5 oT npuiI0)KeHHsI CIIUCHK
ChC CTAaTHH).

2. Ompenenenu ca onuro3axapuaau crpykrypu Ha Be-HIH (32 romkann), HtH1 (15 rnukanu) n
RvH2 (28 rnmkaHu), KOUTO pa3KpuBaT CJIOKEH MOJEI Ha TJIMKO3WIMpaHE, pPa3KpHUBalll
CTPYKTYPHU OCOOCHOCTH Ha pa3JMYHU BHUCHIM OpraHu3Mu (Xxopa, O03aliHMIIM, PaCTEHUS,
HAaCeKOMH, HEMAarToau, Tpemartonu). IIpuHOCHT e ¢ (yHIaMeHTanHO 3HaueHHEe W pa3IIupsBa
MO3HAHUsATA 32 pa3HooOpa3ueTo Ha N-riiMkaHOBUTE CTPYKTYpu Ha XemormaHuHu (Ne 3, Ne 4, Ne 5
OT MPHJIOKEHUS CIIUCHK ChC CTATHH).

3. Oborarena e 6a3ara JaHHU HA IPUPOJHUTE BBIVIEXUJIPATHU CTPYKTYPU, C HOBU CTPYKTYPHHU
motuBH, oTkpuTH B Bc-HIH u HtH1 (Ne 2, Ne 3, Ne 4 u Ne 5 oT npusio)KeHUsI CIIUCHK ChC CTATUH).

4. JleMoHCTpHpaHO € upe3 u3noi3BaHe Ha 3D-monenu M Mac-CrieKTpOMETPUYHU JAaHHU 3a
XEMOLIMaHUHUTE, Y€ NOTEHLINATHUTE LIEHTPOBE HA TNIMKO3WIMPAHE U OJINTO3aXapUIHNUTE BEPUTU
ca U3JI0KEHU Ha MOBBbPXHOCTTA HAa (PYHKIIMOHAIHUTE €AMHUIH, KATO T€ OKA3BaT Ba)kKHA POJIS MIPH
¢dbopMHpaHEeTO Ha YETBbPTHUYHATa CTPYKTypa Ha xemoruanute (Ne 3, Ne 4 or mpuioxeHHs
CITUCHK ChC CTATHH).

BbB Bpb3Ka ¢ TOpPHUTE IPUHOCH Ca U PE3YJITATUTE CBBP3aHU C OIPEEIISTHETO Ha 32 CTPYKTYpHU Ha
N-ravkanu B cTpykTypHaTa cyoenynuna B-HIH Ha xemonnanuH, n3oiaupaH oT rpaJuHCKU OXJIIOB
H. Lucorum ((Ne 3). OTtkpuTH ca HOBH CTPYKTYpPHH MOTHBH C YACTUYHO WJIM HAITBJIHO
METHIIHpaHu KpaiHu xekco3u ((Ne 3) u HIKOJIKO CTPYKTYpH C BUCOKA CTEICH Ha METHUIIMpAHE,
BJIIOYBALIM MoJAU(UIMpaHa MeHTa3axapuaHa cbplueBMHa ¢ al-6-Fuc. IloBeueto or Te3m
CTPYKTYpH ca ycTaHoBeHH 3a nnpbB T B fc-HIH (Ne 3). [Tpu Bua Haliotis tuberculata 3a mepeu
BT € ONpeJieNieHa OJIMro3axapuHara cTpykrypa Ha cyoenununara HtH1 (Ne 4). Otkput e HOB
CTPYKTYpPEH MOTHB IIPH XEMOILIMaHUHH OT KJIac MOJIOCKH, KaTo € MOKa3aHo €, ye N-rTuKkaHuTe Ha
HtH1 cpappxar npeIMMHO €IMH WIN J1Ba KpalHO CBBP3aHU CTPYKTypHU MoTHBa (Ne 4). Bb3
ocHOBa Ha moctpoeHutre 3D-monmenu Ha dyHKuMoHamHuUTe eauHUIM Ha HtHI1 ca mokazanm
MOTEHIIMAJIHUTE LIEHTPOBE Ha TIIMKO3UJIMPAHE U Pa3NOI0KEHUETO Ha OJIMI03aXapuaHUTE BEPUTU
Ha MOBBPXHOCTTa Ha MosiekynuTe (Ne 4). YcraHoBeHU ca 28 OJIMro3axapuIHU CTPYKTYpPU OT
BHCOKOMAHO3€H M KOMILJIEKCEH THII B CTPYKTypHa cyoennnua RvH2 Ha xemonmanus, U301upan
OT MOpCKH OxJitoB R. VEnosa u HOB TUI BBIVIEXHJpAaTHA CTPYKTYpa, C BBTPEILIEH (hyKO3eH
OCTaTBK, KOETO € NOTBbPKICHNE 32 HOB BaykeH Ki1ac N-IIIMKaHU B XEMOIIMaHUHU OT MOJIIOCKH (Ne
5).

3a nbpBU OBT € MOKA3aH AHTUBUPYCEH ePeKT HA eJHA TNIMKO3WJINPaHA (PYHKIMOHAJIHA
eruauua RvH1-Fu Ha XeMoOnMaHMH OT MOJIIOCKH cpemry perviukamusaita Ha HSV tun 1,
KO€TO € MOTBBbPKICHHE 32 BPb3Ka MeK1Y BbIVIEXHIPATHUTE CTPYKTYPH U AHTHBHPYCHHUTE
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cBoiicTBa Ha xemouuanuHute (Ne 5). [Tpunocure nmat kakTo HayueH (Ne 3, Ne 4, Ne 5), taka u
Hay4qHO-TipritockeH (Ne 5) u metoauuen xapakrep (Ne 3, Ne 4). Te morar j1a ObJaT NPUUKCICHU
KbM CJICIHUTE TPYIH: JTOKA3BAHE ¢ HOBHM CPEJACTBA HA CHIECTBEHH HOBH CTPAHHM HA Beue
CBHINECTBYBAIIM HAYYHH 00J1aCTH, NMPOOJIeMH, TEOPUH, XUIOTE3H; H Ch3aBaHe HA HOBH
KJIacHPUKAIUH, METOIH, KOHCTPYKIUH, TEXHOJOruH. JIMYHUIT MPUHOC HA KaHIUJATa €
0e3cropeH ype3 3abJI00YCHOTO U3JIaraHe Ha eKCIIEPUMEHTATHUTE TOCTAaHOBKY (Upe3 Bia/leeHe U
U3MoiI3BaHe Ha pa3ianuHu MS texnuku) u GpopmynupaneTo Ha cBbp3aHuTe npuHocu. CTaTuure,
Ha KOUTO ca 0a3MpaHu TOPHUTE MPUHOCH ca ITUTUPaHK 35 IbTH (3a ctaThs Ne 2, Ne 3, Ne 4, No 5) B
PEHOMUpPAHHU MEKIYHAPOIHU U3AAHUS.

I11.U3cnenBane Ha CTPYKTYPHA U KOH(POPMANMOHHA CTAOMIHOCT HA XeMOIIUAHWUHU OT
MeKOTeJaH

Kangunarer n-p JlrogmMuna BenkoBa oOTaens BakKHO MACTO B CBOUTE U3CIEABAaHUS Ha
KOH(opMalMoOHHATa CTA0OUITHOCT HA XEMOIMAHWUHHU OT MEKOTEJIH, Thi KaTO TO3U BBIPOC € OT
(GyHIIaMEHTaJIHO 3HAa4YeHHE 32 U3SACHABAHE Ha BPH3KAaTa MEXKAY CTPYKTypa U (YHKIUS HA TE3U
CIIOKHU TJIMKOMPOTEWHHU. PasmWyHu acnekTh Ha OMOMEIMIIMHCKOTO TMPHJIOKEHHE Ha
XEMOIIMAHUHUTE, CBBP3aHO C TEXHUTE MMYHOIE€HHU CBOMCTBA M AHTUTYMOpPHA AaKTUBHOCT,
HACOYBAT KbM 3aIbJI00UYCH aHAIHM3 HA CTPYKTypHATa U KOH()OpPMAIIMOHHATA UM CTa0WIHOCT. BBB
BpB3Ka ¢ TOBA ca GOPMYJIHUPAHU CICAHUTE IPHHOCH:

1. YcraHoBeHO e, 4e AMCONMAIUS/peaconuanysi Ha HATUBHUTE XEMOLMAHWHU W30JIMPAHU OT
rpaauncku oxyoBu H.lucorum (HIH) and C. aspersum (CaH) u cTpykTypHUTE CyOeaMHUIH
(Be-HIH, oaD-HIH u oN-HIH) ananusupana ype3 TpaHCMHUCHOHHA €JIEKTPOHHA MUKPOCKOIMS,
IIPOTHYA Pa3IMYHO, HO 3aBUCH OT pH Ha pa3zTBopa u KoHUIEeHTpauusTa Ha Ca2+ u Mg2+ lionu (Ne
1, Ne 6 OT mpUIIOKEHHSI CIIUCHK ChC CTATHH).

2. VznoxeHa e XMIoTe3a 3a Bpbh3KaTa MEKIY TJIMKO3HIMPAHETO U 00pa3yBaHETO Ha JileKaMepH U
MYJTHJIEKaMepHu MPU XEMOLMAaHUHUTE, 2 UMEHHO, Y€ BBIVIEXUIPATHUTE BEPUTH, CBBP3aHU KBbM
MIpeIoJIaraéMUTE [IEHTPOBE Ha IIMKO3WIMPAHE, PA3MOJ0KEHN HAa IOBbPXHOCTTA Ha JieKaMepa,
3aTpyaHSABAT B3aMOJECHCTBUETO MEXAY JAeKaMepuTe U pOPMHUPAHETO HA ABITH MYJITUIEKaMEPH
1 TyOoymu (Ne 1 OT IPUIIOKEHUSI CIIUCHK ChC CTATHH).

3. U3cnenBanu ca xoHdopmanmonHute npomeHu Ha HaTuBHMA CaH u enna QyHKIMOHanHa
ennHuna RvH2-e B mmpox pH-temmepatypen unTtepBan, ype3 CD cmekrpockomnus, Karo €
yCTAaHOBEHA B3aMMOBpPB3Ka MEXAY I0-BHCOKAa TEPMOCTAOMIHOCT M 00pa3yBaHETO Ha
4eTBbpTHYHATA CTPYKTYpa (Ne 6, Ne 7 OT MpHUII0KEHHS CIIUCHK ChC CTATUH).

4. B3 ocHoBa Ha noctpoenute pH-T ¢da3oBu nuarpamu ca cpaBHEHU KOH(OPMAIMOHHHTE
poMeHH Ha HaThBHaTa mosiekyna Ha CaH u enqna ®E RvH2-e u ca ycraHoBenu oGnacture, B
KOUTO IPOLIECUTE Ha TeMIepaTypHO U pH-3aBUCUMO pasrbBaHE Ha M3CICABAHUTE IPOTEHHU
Morar jia npotekar oopatumo (Ne 6 , Ne 7 OT NpHIIOKEHHUS CITUCHK ChC CTATHH).

6. 3a mBpBU BT € W3CIIeIBaHA KOH(POpPMAIIMOHHATa cTa0MIHOCT Ha HaTHBHUSA CaH BBB BOJHU
pa3TBOpU B MPHUCHCTBUETO HA HApacTBallM KOHIEHTPALMU HA YETHPHU Pa3IMYHU JIEHATYpaHTH
ype3 CD cnektpockonus. Y CTaHOBEHO €, ue pa3rbBaHeTo Ha CaH BBB BOJIEH pa3TBOp ¢ ypes +
LiCl e mogo6n0 Ha ToBa ¢ Gdn.HCI. M3non3BaneTo Ha AByKOMIOHEHTHUS pa3TBop (ypes + LiCl)
MOJKE Jia MOCITYXH KaTo HOB MHCTPYMEHT 3a M3CJe/IBaHe Ha MOBTOPHO HArbBaHE HA MPOTEUHU



Yype3 He3aBUCHUMO BapupaHe Ha KoHIeHTpauuuTe Ha ypes U LiCl (N2 oT mpuiio’KeHUs CIIUCHK ChC
CTaTHUH).

7. Onpeneniena e cBOOOIHAaTa eHeprus Ha ctadmin3anus BbB Boja (AGDH20) na narusnus CaH,
KOSITO KOpenupa T00pe ¢ pe3yyTaTuTe Ha IPpYTH U3ciieBaHu xeMonunannau. Kondopmarnmonnara
crabunHoct Ha CaH kbM paznuuHu AeHaTypaHTH (B quana3zoHa 15.48—16.95 kJ.mol—1) mokasBa,
4ye XUApPO(GUIHU U TOJSIPHU CWIIM CTaOMIM3HUpaT YeTBbpTUYHATa CTpyKTypa. [IpeacraBenurte
pe3yNTaTd 1€ YIECHAT IMO-HATaThUIHOTO MPOyYBaHE Ha CBOICTBaTa M MOTEHIMAIHUTE
npuiaoxenns Ha CaH (Ne 6 OT mpHITOKEHHUS CITUCHK ChC CTATHH).

[IpunocuTe 00001IEHN KbM HampaBieHUE ,,M3cienBane Ha CTPYKTypHa M KOHGOpMalMOHHA
CTaOMJITHOCT Ha XEMOIMaHMHHU OT MEKOTEJIM* UMaT TJIaBHO Hay4yeH Xapakrtep. PasHooOpaszHure
QHATUTUYHM METOAM, KOUTO Ca W3MOJ3BaHU (TPAaHCMHUCHOHHA EJIEKTPOHHA MHUKPOCKOIIUS,
KajopuMeTpuyHa TexHuka, CD CeKTpOCKOIHs) CBUACTEIICTBAT 32 OTJIMYHATA METOO0IOIHYHA
MOJITOTOBKA HA KaHIUAATa, a YMEHUETO J]a MHTEPIPETHpa U 0000IIaBa MOTyICHUTE PE3YITATH €
BHJIHO OT 3aJIBJIOOYCHUsS] HAaYWH HA (opMylMpaHe Ha mpuHocHTe. CTaTUUTE, yJacTBAIH MPH
dbopmynuparero Ha ropaute npuHocu (Ne 1, Ne 6, Ne 7) ca nutupanu o610 camol6 mbTH, HO 32
CMETKa Ha TOBa B PEHOMHpPAaHH MEKAyHapoaHW u3ganus kato Amino Acids, Mol Phylogenet
Evol., International Journal of Biological Macromolecules, Reviews of Environ. Contamin. and
Toxic. u T.H.

[Tocnennoro TemMaTH4HO HampaBieHHe, B koero A-p Jlronmuna BenkoBa ¢opmynupa mpunHocu ce
OTHAcs J0:

IV. U30siupane u xapakTepu3upane Ha AHTUMHUKPOOHU NMeNTUAU

AHTUMUKPOOHUTE MENTUIU Ca YHHUKAJIHA U pazHOOOpa3Ha rpymna or aM(pUIaTUYHU MOJIEKYIIH,
KOUTO TIIOKa3BaT CHJIHO M3Pa3eHa IMUTOTOKCHYHOCT Cpelly TojisiM Opoil pe3sUCTEeHTHH KbM
nekapcTBa Oaktepuu. Ilopagu Tasuw mpUYMHA, TE3W MOJIEKYJHM HMMAaT TOJSIM MOTEHHIMAN 3a
MIPUIIOKEHNE B HOBU aHTUMUKPOOHH JIEKApPCTBA.

H3cnenpanusTa Ha I71. aCUCTEHT BenkoBa B Ta3u 00J1acT HOCSAT CJICAHUTEC IIPUHOCH:

1. JlemoHcTpupaHa € aHTHOAKTEpHAIHA AKTUBHOCT Ha TENTHAHA (PpaKIus, H30JHpaHa OT
rpaauHcku oxrroB C. aspersum cperiy rpaM-oTpuiiarenen oakrepuaneH mam Escherichia coli
NBIMCC 8785 (Ne 8 oT mpuiio)KeHHsI CIUCHK ChC CTATHH).

2. Mznomseaiiku de novo MALDI-TOF-MS/MS cekBeHTEH aHaIN3 ca ONpeAeCHH MbPBUYHUTE
ctpyktypu Ha 9 HOBU AMII ¢ monexkymau macu Mmexnay 1000-3000 Da. VYcraHoeHa e
B3aMMOBPB3Ka MEXKAY II'bPBUYHATA UM CTPYKTYypa, CTPYKTypHA CTaOMIHOCT M aHTUMHKpOOHATa
UM akTUBHOCT (Ne 8 OT IPHUITOKEHNUS CTUCHK ChC CTATHH).

IIpuHocuTe TYK ca ¢ HAYYHO-NIPHJIOKEH XapaKTep M He3aBHMCHUMO, 4e ca (opMy/JIHPAaHU HA
0a3ara Ha pe3yaTatu oT eqHa cratus (Ne 8 OT NIPUIOKEHUS CIIUCHK ChC CTATHN), UMAT BAKHO
3HAYeHMe 32 JOKa3BaHe HA MeIUKOOMOJOTHYHOTO npuJio:xkenne na AMII.

Tpynosete Ha 1. ac. Jlronmuna BenkoBa HamMmupaT MEeKIyHApOACH OT3BYK, ca IIUTUPAHU OOIIO
167 mbTH, KaTO 3a HACTOAIIMSA KOHKYpC nutaTute cal52. 'omsiMa 4acT OT TAX ca B peHOMUPAHU
MEXTyHAPOAHU U3aHUS C BUCOK UMIIAKT ()aKTOp U 0OCTOWHO KOMEHTUPAT [IUTHPAHATA CTATHS.
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CoraacHo [IpaBunnnka Ha MOXI®-BAH kanauaaThT HAAXBBPJISI MUHUMATHUATE U3UCKBAHUS 110
nokaszaren J[. KanaunatsT nokpuBa M M3UCKBaHUATA IO nokaszaren JK, KbIeTo 3a 3aeMaHe Ha
aKaJleMHYHATA JUIBKHOCT ,,JIOIICHT * Ce U3UCKBA NMPUTEkKaBaHe Ha N-MHIEKC 0-BUCOK OT 5, a Ipu
nokrop Jlronmuiia BenkoBa To3u nokasaren e 8.

OueHka Ha NpU3HAHUETO Ha KaHauaaTta a-p Jlrogmuna BenkoBa cpea HaydHHUTE Cpeiy y Hac ca
MOJIyYEHUTE TPaMOTH U Harpaju, cpen kouto ca ['pamota-brarogapuoct ot 91 Hemcka e3ukoBa
IMMHa3HUs 3 MOATOTOBKA Ha HEWHU BB3MUTAHUIIU B TpoekTa ,,Jugent forscht“ B ['epmanus, 2013;
cpeObpeH Menai 3a MHOBAIMKM Ha TpeToTo HalmoHATHO u3NoxeHue "M300peTeHus, TeXHOIOTHH,
nHoBatuu — "UTW 09.11-11.11.2011"; craryetka u rpamotu «M3o0peraTesn Ha roguHara
2012», na IV-to m3noxenue 3a "UTN’2012” 3a pa3paboTkara - «bHOaKTMBHU KOMIIOHEHTH C
JIOKa3aHU TEpaNeBTUYHU CBOMCTBa»; 3J1aT€H IUIAKET 3a OTJIMYHO MPEJACTaBIHE B IETOTO
HanmonanHo wuznoxkenue MTU 2014 c paspaborkara Harypanen npoaykt ,,EkcTpakt ot
oxioBu‘‘; Homunanus 3a ,,M1300peraren Ha rogunara’2014, B kareropusi ,, XUMUs 1 OMOXUMUS,
ot [larenTHOTO BemoMcTBO Ha PemyOnmka bwirapust 1 Chro3a Ha W300peTaTeNIuTe, 3a MATEHT
“BHOJOTUYHO aKTUBEH MPOAYKT, ChIBPIKAIl XEMOIITHAHUH U METO/I 3a MOJIy4aBaHETO MY, KaKTO
U OT 4yXOuHa - mouyeTHa rpamora oT MockoBckuii ['opoackoit CeBer u Jumuiom Ha IV-TO
mnoxenue "VITU’2012”. Karo y4acTHUK B KOJEKTUB J-p BenkoBa € oTimueHa ¢ Harpaaa
[IUTATOP ‘2017 B kareropusita 3a (QupmMa ¢ HAW-MHOTO HMHBECTHIIMU B
Hay4HO-U3clieoBaTesckata U pa3BorHa aeitHoct Ha "AJIEKC-1977" EOO/l u Harpana
[IUTAT'OP® 2018 3a HayyeH KOJEKTHUB C YCIIEIIHA EKCIUIOATalus M KOMepcHalh3alus Ha
Hay4YHUTE pe3ynTatu, ¢ pprkoBoauTen npod. a-p I1. JJonamxa.

Bueopumencka oetinocm
lonsiMa wacT OT W3CeABaHMATa, B KOMTO € Yyd4acTBaia Jokrtop BemkoBa ca mo 33
HAy4YHO-U3CIIEIOBATEIICKH MPOEKTa, (PMHAHCHPAHU OT HAIMOHAIHU M MEXAYHApOJAHH H3TOYHHIIH.
Hape ¢ Ts1X, KaHIUIATHT € Y4acTBAN B 4 HAIMOHATHH TTATEHTA.

HacoxwuTe 3a Obem1a HaydHO-H3CIIe0BaTeNCKa paboTa, KoUTo e hopMmynupana 1oktop Jlroamuna
BenkoBa ca 000co0eHH B IBE TEMH:

Tema 1:

e U3zonupane, oxapakTepu3upane U HACHTU(HUIMPAHE HA IbPBUYHATA CTPYKTYPa HA HOBH
MMpUPOAHU NECUTUN U TTTUKOIICITHUIN C aHTI/I6aKTepI/IaJ'IHa u HpOTI/IBOF’B6H‘IHa AKTUBHOCT Ha
MOJIFOCKH M apTPOIOH U TeHepUpaHe Ha 0a3a JJaHHH 332 TEXHUSI MOTCHIHAICH
dapmakoIorudeH eeKT.

o HonyanaHe 1 XapaKTCpU3npaHe Ha HOBU NMPOTCHUHHU U INTUKOIIPOTEUHHN, U30JIMPAHU OT
xemosiuMm$aTa Ha apTOTOAM U MOJIFOCKH, Upe3 MpHUaraHe Ha pa3jiudHH MOXOIU U
CBHBPEMEHHHU XpOMaTorpa(cKu METOAH.

e l3yuaBaHe Ha BBIVIEXUIPATHUTE CTPYKTYPH HA HOBU IIMKONPOTEHHH OT MOJIFOCKH.

e Unentudunupane Ha MPOTEUHHU OT BHTPEKIETHYHN €KCTPAKTH Ha MPOIH(epHupay KIeTKy,
OTTOBOPHHU 3a OKCUAATUBHUSA U TOKCUYCH CTPEC.

Tema 2:
e AHanu3 Ha Bb3/ICUCTBUETO Ha M3TOYHUIIUTE HA 3aMBbPCSIBAHE BHPXY CHCTOSIHUETO HA BOJIUTE B
OKOJIHATa Cpejia;
e Pa3paboTBaHe HAa NMHOBATHBHU TEXHOJIOTHH 3a TPETHPAHE HA BOAUTE, ChIABPIKAIIN TOKCUIHH
3aMBbPCUTENH, UYPE3 Ch3/1aBaHE HA CEJIEKTUBEH aJalTUBEH AITOPUTHM;



° Pa3pa60TBaHe Ha 4YMCTH TCXHOJIOTHUH 3a Hpepa60TKa Ha OTIIaABbYHU MMPOAYKTH, OT pa3JIMIHU
OMOJIOTHYHHI HU3TOYHMHIIH.

4. OueHka HA JTUYHUSA IPUHOC HA KAHJAUJATA/-UTe
B nonoeunara ot mybnukanuure ri1. ac. Jlroqmuia BenkoBa € IbpBH WM BTOPH aBTOP, a B IIECT OT
TAX T4 € aBTOP 3a KOPECIIOHACHIIUA. ToBa e noka3arteneH (baKT, Y€ T4 MMa CbIICCTBEHA POJIA KaKTO B
H3pa6OTBaHCTO Ha CKCHepI/IMeHTI/ITC, KaKTO U HpI/I HAIIMCBAHCTO Ha TC3U nyﬁnmcauym.

5. Kputnunu 3a0e/ie’KKU ¥ NPenopbLKu

[pepcraBeHuTe pE3yiITaTH B HAYYHUTE TPYI0BE Ha ri.ac. Jlroammia BeakoBa u CBbp3aHHTE C TAX
HAyYHH TPUHOCH MMaT BPb3Ka TJIaBHO C pa3paboTBaHe Ha METOAM 3a H30JHMPAaHE Ha HOBU
XEMOLIMAHN M aHTUMHKPOOHH IENTHIM OT MEKOTEIN M 3a1bI00YEHOTO MM OXapakrepusupane. B
Ta3u Bpb3ka cratus Proteomic Analyses of Exothermic Processes in Rat Brain Homogenate, Y
Voynikov et al., J Proteomics Bioinform 2018, 11:3 ce oka3Ba u3BbH mocodyeHara odaact. Mosita
IpernopbKa KbM KaHIWIaTa € B ObJenara cu HaydyHa paboTa, KakTo M TOH caM € ONpeIenl B
HACOKHTE CH 3a ObJelM HaydyHH IUIAHOBE, Ja OObpHE B@KHO BHHMAaHHE Ype3
MHTEPIUCIUIUIMHAPHA CHTPYJHHYECTBA HA M3sICHSABAHE Ha OMOJIOTHYHATA AKTHMBHOCT Ha
OTJINYHO OXapaKTEPU3UHUTE XEMOIIMAHUHOBH MOJIEKY i 1 AMIT.

3AKVIIOYEHUE

JIOKyMEHTUTE U MaTepuanuTe, NPEeACTaBeHH OT M. ac. noktop Jlrogmuna I'eoprueBa Benkosa
OTroBapsiT HA BCMYKH M3MCKBaHUs Ha 3aKOHA 33 pa3BUTHE HA aKaJIEMUYHUS ChCTaB B PemyOnuka
bearapus (3PACPB), IlpaBunnuka 3a mpuiarane Ha 3PACPB, IlpaBunnmka 3a mpuiiarane Ha
3PACPB na bAH u IlpaBunnuk Ha MOXLP-BAH.

KanaunateT B KOHKypca e MpejacTaBuia AOCTAaTh4eH Opoil HayuyHH TpyJ0Be, MyOJIMKYBaHH CIE]
MaTtepuanute, minomsBaHu npu 3ammrara Ha OHC , nokrop”. B paborute Ha kanaumata uma
OpPUTHMHAJIHM HAayYHU U MPUIOKHHU MPUHOCH, KOUTO Ca MOJYYHJIM MEXKIYHAPOIHO NMPU3HAHUE KATO
MpeICTaBUTENIHA YacT OT TAX ca MyOJIMKyBaHW B CHHCAHWS M HAaydyHU COOPHHIM, M3HAIEHU OT
MEX/IyHApOIHU aKaJeMHYHU U3/1aTEJICTBA.

Hayunara kBanu¢ukamnus Ha 1. ac. goktop Jlrogmuna ['eopruesa BenkoBa e HechbMHeHA.
Ilocturmature or rmi1. ac. pgokrop Jlrommumna I'eopruesa BenkoBa  pesydaratu B
Hay4yHO-U3CJIeI0BaTeNCKaTa JEeHHOCT, HANbJHO CHOTBETCTBAT Ha CHEUM(PUUYHUTE M3UCKBAHUS Ha
ITpaBminuk Ha MOXII®-BAH 3a npunoxxenne Ha 3PACPB.

Cnen 3an03HaBaHe C NPEACTABEHNUTE B KOHKYpCa MaTE€pHalv U HAyYHH TPYJOBE, aHAJIN3 HA TSAXHATa
3HAYUMOCT U ChIbpIKAILU C€ B TSIX Hay4YHHU, HAYYHO-TIPWJIOKHU U MPUIIOKHHU IPUHOCH, HAMUpPaM 3a
OCHOBATEJIHO Ja JaM CBOSATa MOJOKMTEJHAa OLIEHKAa W Aa npenopbyaMm Ha HayuHoTo Xypu na
M3roTBU Aokjian-npeanoxenue 10 Hayunus ceBer Ha MOXIP-BAH 3a u360p Ha 1. ac. JOKTOp
Jlommuna T'eoprueBa BenkoBa Ha akagemuunara anwkxHocT ‘gouneHt’ B MOXIP-BAH mo
npopecuoHanHo HampasieHue 4.2. Xumuueckn Haykn (HayyHa crnenumanHoct 01.05.10
,,DHOOpPraHn4YHa XUMHUSI, XUMHSI Ha IPUPOJHUTE U (PU3UOJIIOTUYHO aKTUBHUTE BEILIECTBA™).

17.09. 2019 r. Penensenrt: [Ipod. n-p Pymsina [{onesa

CoDU



REVIEW

by Rumiana Dimitrova Tzoneva, PhD - Professor at the Institute of Biophysics and Biomedical
Engineering-BAS
of the materials submitted for the competition
to occupy the academic position of “Associate Professor”
in Institute of Organic Chemistry with Centre of Phytochemistry (IOCCP), BAS.
in area of higher education 4. Natural sciences, mathematics and informatics
professional field 4.2. Chemical Sciences

(01.05.10 Bioorganic Chemistry, Chemistry of Natural and Physiologically Active Substances)

In the competition for ,,Associate Professor, announced in the State Gazette, issue. 43 of
31.05.2019 and on the website of IOCCP, BAS, participates as the only one candidate Assistant
Professor Lyudmila Velkova, PhD from the laboratory "Chemistry and Biophysics of Proteins
and Enzymes" at the IOCCP, BAS.

1.General presentation of the materials received

Only one candidate has applied for participation in the announced competition:
Assistant Professor Lyudmila Velkova, PhD from IOCCP, BAS

Presented by Assistant Professor Lyudmila Georgieva Velkova, a set of paper materials is in
accordance with the Rules for the Development of the Academic Staff of the IOCCP, and meets
the criteria of the IOCCP -BAS for occupying the academic position "Associate Professor".

The candidate Dr. Lyudmila Georgieva Velkova has applied a total of 24 scientific papers, 2
textbooks and teaching aids and a list of 4 research papers. Twenty-four scientific papers, which
are outside the thesis, are accepted for review and are reported in the final evaluation and 33
research projects. Five scientific papers on the dissertation for obtaining the educational and
scientific degree "doctor" are not reviewed. The distribution of scientific papers according to the
relevant Q factors is as follows: Q1-1, Q2-9, Q3-5, Q4-5 and SJR-4.

2. Brief biographical information

Lyudmila Velkova is finished SU ” St. KI. Ohridski”, Faculty of Chemistry, Sofia. She
graduated with a Master's Degree in “Organic and Analytical Chemistry” in 1988. In 2013 she
defended her doctoral dissertation in the scientific specialty "Bioorganic chemistry and chemistry
of natural and physiologically active substances"” (code 01.05.10).

Dr. Velkova has developed her professional career at IOCCP - BAS, where she has consistently
grown from a position as a chemist to Ch. assistant. Her professional experience is mainly in the
chemistry and biophysics of proteins and enzymes.

2. General characteristics of the applicant's activities

Evaluation of the applicant's scientific and applied scientific activity

Dr. Lyudmila Velkova participates in the competition with 24 scientific articles, 20 of which are
with Impact Factor, and in 10 of them she is a leading author. So far, her works have been cited a
total of 167 times, of which 152 have not been used to defend her dissertation. She is also a



co-author of 4 national patents and utility models in the field of pharmaceutical biotechnology.
Participated in the development of 18 nationally funded scientific projects and 15 internationally
funded scientific projects

Lyudmila Velkova participates in one National Scientific Program in the field of "Innovative
low-toxic biologically active precision medicine” and two Centers of competence - "Sustainable
utilization of bio-resources and waste of medicinal and aromatic plants for innovative bioactive
products™ and "Clean technologies™ on a sustainable environment - water, waste, energy for a
circular economy ". Assistant Professor Lyudmila Velkova has participated in 42 national and 13
international scientific conferences.

Assessment of educational and pedagogical activity

Dr. Lyudmila Velkova is the co-author of a published textbook: Thematic collection "The
essence and biological application of mass spectrometry™” and of the Notebook to the Thematic
collection "Nature and biological application .

Contributions (scientific, applied, applied) and citations

The candidate Dr. Lyudmila Velkova participates in this competition mainly with 8 scientific
publications (section C 4 of the table with criteria for academic position "Associate Professor")
summarized in the habilitation work, for which the contributions in the habilitation report are
described. All entries submitted for the competition are in the field of bio-organic chemistry.
Applicant's scientific interest is directed to the isolation and characterization of biologically active
substances from natural sources, mainly hemocyanins and antimicrobial peptides of mollusks and
their potential application in medicine and pharmacy.

The results presented in the habilitation report relate to the development of methods for isolation
of new hemocyanins and antimicrobial peptides from mollusks and their in-depth
characterization. An emphasis in the applicant's work is to clarify the relationship between the
structure, function and biological activity of these molecules. In the research of Dr. Lyudmila
Velkova, the study of the carbohydrate structure of hemocyanins of mollusks occupies a
particularly important place.

The scientific contributions are thematically summarized in the following directions:

I. Isolation, purification and characterization of molluscan hemocyanins.

The contributions here are related to the isolation, characterization and study of the structure of new
three-subunit hemocyanins - Helix lucorum (HIH) and Cornu aspersum (CaH), also known as H.
Aspersa as follows:

1. Isolated and characterized by new hemocyanin from hemolymph from garden snail H. lucorum,
made up of three different structural subunits and their molecular masses determined (Ne 1, Ne 2
from the attached article list).



2. For the first time, by transmission electron microscopy (TEM), the quaternary structure of the
oligomer is shown HIH and its isoforms, as well as its structures. The structure of HIH multimeric
protein complexes is further confirmed by UV absorption spectroscopy, fluorescence analysis and
circular dichroism (CD) (Ne 1 from the attached article list).

3. A new approach is implemented to isolate the three subunits from native hemocyanin HIH,
which involves purification of DEAE Sepharose CL-6B column and isolation and purification by
anion exchange column chromatography Flow Sepharose Q of FPLC (Ne 1, Ne 2 from the
attached article list)

4. The structural organization of HIH was determined by determining the N-terminals AAS of
three different structural subunits (Bc-HIH, aD-HIH u aD-HIH) through Edman's degradation. By
comparative analysis with the N-terminal sequences of other molluscan hemocyanins (R. venosa,
H. tuberculata, O. dofleini, N. Pompilius, A. Californica and H. pomatia) a similarity of about
50-67% was found. The isoelectric points of structural subunits were determined by 2D gel
electrophoresis (Ne 1 from the attached article list).

5. The tertiary structure of Bc-HIH by FPLC and RP-HPLC is characterized in detail. By
SDS-PAGE and MALDI-MS analysis, eight different functional units have been identified. By
comparison with the N-terminal sequences, a common fragment was identified
(-Val-Arg-Lys-Asp-), typical of molluscan hemocyanins (Ne 1 from the attached article list).

The studies on which contributions in this scientific field are based play an important role in
clarifying the relationship between the structure, function and biological activity of hemocyanins
and make their application in medicine prospective. The contributions are mainly scientific in
nature, with contributions 3 being methodical in nature, and they can be classified mainly in the
category of creation of new classifications, methods, constructions, technologies. This part of the
scientific results presented by Dr. Velkova demonstrates a high degree of competence in the
application of diverse and modern methods in the field, such as fluorescence analysis and circular
dichroism (CD), FPLC, RP-HPLC and MALDI-MS analysis.

In addition, the personal qualities and high commitment to the experimental productions are
clearly demonstrated through the professional presentation of the materials. The articles on which
the contributions above are based are cited 14 times (for article Ne 1) in reputable international
publications such as Mol Phylogenet Evol., International Journal of Biological Macromolecules,
Reviews of Environ. Contamin. and Toxic and etc. Article Ne 2 has been cited 12 times in issues
as BMC Genomics and US patents related to the biobiological application of hemocyanins.

Il. Determination of carbohydrate structures of molluscan hemocyanins

Important place in Dr. Lyudmila Velkova occupies the characterization of the carbohydrate
structure of hemocyanins isolated from mollusks, since it plays an important role for the
immunological and antitumor properties of these compounds. The structural subunits of three
different hemocyanins Bc-HIH (H. lucorum), HtH1 (H. tuberculata) and RvH2 (R. venosa) have
been analyzed by various mass spectrometric methods and the results are mainly derived from the
following contributions:



1. High structural diversity of N-glycans in three isoforms of different hemocyanins of mollusks
has been demonstrated (Bc-HIH, HtH1 and RvH2), after interpretation of the MS spectra of
MALDI-TOF-MS and MS/MS the spectra of ESI-Q-Trap (Ne 3, Ne 4, Ne 5 from the attached
article list).

2. Oligosaccharide structures of c-HIH (32 glycans), HtH1 (15 glycans) and RvH2 (28 glycans)
are defined, which reveal a complex pattern of glycosylation revealing structural features of
various higher organisms (humans, mammals, plants, insects, nematodes, trematodes). The
contribution is fundamental and broadens the knowledge of the diversity of N-glycan structures of
hemocyanins (Ne 3, Ne 4, Ne 5 from the attached article list).

3. The database of natural carbohydrate structures has been enriched, with new structural motifs
found in Bc-HIH and HtH1 (Ne 2, Ne 3, Ne 4 and Ne 5 from the attached article list).

4. It has been demonstrated through the use of 3D models and mass spectrometric data for
hemocyanins that potential glycosylation centers and oligosaccharide chains are exposed on the
surface of functional units, and they play an important role in the formation of the quaternary
structure of hemocyanins (Ne 3, Ne 4 from the attached article list).

Also related to the above contributions are the results clnected to the determination of 32
N-glycan structures in the structural subunit p-HIH of hemocyanin isolated from garden snail H.
Lucorum (Ne 3). New structural motifs with partially or fully methylated terminal hexoses have
been discovered (Ne 3) and several high-methylation structures including a modified
pentasaccharide core with a1-6-Fuc. Most of these structures were first established in fc-HIH (Ne
3). For the species Haliotis tuberculata, the oligosaccharide structure of the HtH1 subunit is
determined for the first time (Ne 4). A new structural motif has been discovered in mollusc class
hemocyanins, and it has been shown that the HtH1 N-glycans contain mainly one or two highly
linked structural motifs (Ne 4). Based on the constructed 3D models of the functional units of
HtH1, the potential glycosylation centers and the location of oligosaccharide chains on the surface
of the molecules are shown (Ne 4). 28 oligosaccharide structures of high mannose and complex
type have been identified in the hemocyanin structural subunit RvH2 isolated from sea snail R.
Venosa and a new type of carbohydrate structure, with an internal fucose residue, which is
confirmation of a new important class N-glycans in molluscan hemocyanins (Ne 5).

For the first time, the antiviral effect of a glycosylated functional unit RvH1-Fu of
hemocyanin from molluscs against HSV type 1 replication has been demonstrated, which
confirms the link between carbohydrate structures and the antiviral properties of
hemocyanins (Ne 5). The contributions are scientific (Ne 3, Ne 4, Ne 5), and scientifically applied
(Ne 5) and methodical in nature (Ne 3, Ne 4). They can be assigned to the following groups:
proving with new means of essential new sides of already existing scientific fields, problems,
theories, hypotheses; and creating new classifications, methods, constructions, technologies. The
personal contribution of the applicant is indisputable through a thorough exposition of the
experimental formulations (through mastering and using various MS techniques) and the
formulation of related contributions. The articles on which the contributions above are based have
been cited 35 times (for articles Ne 2, Ne 3, Ne 4, Ne 5) in reputable international publications.



I11.Study of structural and conformational stability of molluscic hemocyanin

The candidate, Dr. Lyudmila Velkova, plays an important role in her research on the
conformational stability of molluscan hemocyanins, since this question is from fundamental to
elucidate the relationship between structure and function of these complex glycoproteins. Various
aspects of the biomedical application of hemocyanins, related to their immunogenic properties
and antitumor activity, direct an in-depth analysis of their structural and conformational stability.

The following contributions have been formulated in this connection:

1. The dissociation / reassociation of native hemocyanins isolated from garden snails H.lucorum
(HIH) and C. aspersum (CaH) and structural subunits (Bc-HIH, aD-HIH and aN-HIH) was found
to be analyzed by transmission electron microscopy different, but depends on the pH of the
solution and the concentration of Ca 2+ and Mg 2+ ions (Ne 1, Ne 6 from the attached article list).

2. The hypothesis for the relationship between glycosylation and the formation of decamers and
multidecamers in hemocyanins has been put forward, namely that the carbohydrate chains
attached to the putative glycosylation centers located on the surface of the decamer are hampering
the interaction between decamers and multidecamers (Ne 1 from the attached article list).

3. The conformational changes of native CaH and one functional unit RvH2-e over a wide pH
range were investigated by CD spectroscopy, and a relationship was found between higher
thermal stability and the formation of the quaternary structure. (Ne 6, Ne 7 from the attached
article list).

4. Based on the constructed pH — T phase diagrams, the conformational changes of the native CaH
molecule and one PE RvH2-e are compared and the areas in which the temperature and
pH-dependent unfolding processes of the proteins under study can be reversed (Ne 6, Ne 7 from
the attached article list).

6. For the first time, the conformational stability of native CaH in aqueous solutions was
investigated in the presence of increasing concentrations of four different denaturants by CD
spectroscopy. The unfolding of CaH in aqueous urea + LiCl solution was found to be similar to
that of Gdn.HCI. The use of the two-component solution (urea + LiCl) can serve as a new tool for
the study of protein folding by independently varying the concentrations of urea and LiCl (Ne
from the attached article list).

7. The free stabilization energy in water (AGDH2O) of native CaH was determined, which
correlates well with the results of other hemocyanins tested. The conformational stability of CaH
to various denaturants (in the range 15.48-16.95 kJ.mol — 1) indicates that hydrophilic and polar
forces stabilize the quaternary structure. The results presented will facilitate further study of the
properties and potential applications of CaH (Ne 6 from the attached article list).

The contributions summarized in the section "Investigation of the structural and conformational
stability of molluscan hemocyanins” are mainly scientific. The various analytical methods used
(transmission electron microscopy, calorimetric technique, CD spectroscopy) testify to the
excellent methodological preparation of the candidate, and the ability to interpret and summarize
the results obtained is evident from the in-depth way of formulating the contributions. Articles
involved in formulating the above contributions (Ne 1, Ne 6, Ne 7) have been cited a total of only



16 times, but on the other hand in reputable international publications such as Amino Acids, Mol
Phylogenet Evol., International Journal of Biological Macromolecules, Reviews of Environ.
Contamin. and Toxic. and etc.

The last thematic area in which Dr. Lyudmila Velkova formulates contributions relates to:
IV.lIsolation and characterization of antimicrobial peptides

Antimicrobial peptides are a unique and diverse group of amphipathic molecules that exhibit
pronounced cytotoxicity against a large number of drug resistant bacteria. For this reason, these
molecules have great potential for use in novel antimicrobials.

The studies of Dr. Velkova in this area make the following contributions:

1. Antibacterial activity of peptide fraction isolated from C. aspersum garden snail against
gram-negative bacterial strain of Escherichia coli NBIMCC 8785 was demonstrated (Ne 8 from
the attached article list).

2. Using de novo MALDI-TOF-MS / MS sequence analysis, the primary structures of 9 new
AMPs with molecular masses between 1000-3000 Da were determined. The relationship between
their primary structure, structural stability and their antimicrobial activity has been established.
(Ne 8 from the attached article list).

The contributions here are scientifically applied, and although they are formulated based
on the results of a single article (Ne 8 from the attached article list) are important for
demonstrating the biobiological use of AMPs.

The works of Dr. Lyudmila Velkova are internationally renowned, have been cited 167 times in
total, and for this competition the citations are 152. Many of them are in reputable international
publications with a high impact factor and comment extensively on the article.

According to the regulations of the IOCCP-BAS, the candidate exceeds the minimum
requirements for indicator E. The candidate also meets the requirements for indicator G, where
holding an h-index higher than 5 is required for occupying the academic position of "associate
professor”, and in the case of Dr. Lyudmila Velkova the indicator is 8.

Assessment of the recognition of the candidate Dr. Lyudmila VVelkova among the scientific circles
in the country are certificates and awards, including Certificate of Appreciation from 91 German
Language Schools for the preparation of her graduates in the project "Jugent forscht” in Germany,
2013; silver medal for innovation at the Third National Exhibition "Inventions, Technologies,
Innovations -" IT1'09.11-11.11.2011 *; statuette and certificates «Inventor of the Year 2012», at
the 4th IT12012 Exhibition for the development - "Bioactive Components with Proven
Therapeutic Properties”; Gold Plaque for Excellence in the Fifth ITI 2014 National Exhibition
with the development of the Natural Snail Extract product; Nominee for "Inventor of the
Year'2014, in the category"” Chemistry and Biochemistry ", from the Patent Office of the Republic
of Bulgaria and the Union of Inventors, for the patent” Biologically active product containing
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hemocyanin and method for its production®, as well as from abroad - a certificate of honor from
Mockosckuit ['opoackoit Crer and Diploma for the 4th 1T12012 Exhibition. As a participant in
the team Dr. Velkova was awarded the Pythagoras' 2017 Award in the category for the company
with the most investments in the research and development activity of "ALEX-1977" Ltd. and
Pythagoras' 2018 Award for a Scientific Team with Successful Exploitation and
Commercialization of Scientific Outcomes, headed by Prof. Dr. P. Dolashka.

Implementation activities

Much of the research in which Dr. Velkova has participated is in 33 research projects funded by
national and international sources. In addition, the applicant has participated in 4 national patents.

Guidelines for future research formulated by Dr. Ludmila Velkova is divided into two topics:

Topic 1:
e Isolation, characterization and identification of the primary structure of new natural peptides
and glycopeptides with antibacterial and antifungal activity of molluscs and arthropods and
generation of a database for their potential pharmacological effect.

e Preparation and characterization of novel proteins and glycoproteins isolated from the
hemolymph of arthropods and molluscs by applying different approaches and modern
chromatographic methods.

e Studying the carbohydrate structures of new shellfish glycoproteins.
e Identification of proteins from intracellular extracts of proliferating cells responsible for
oxidative and toxic stress.

Topic 2:
* Analysis of the impact of pollution sources on the water status in the environment;

* Development of innovative technologies for the treatment of waters containing toxic
pollutants by creating a selective adaptive algorithm;

* Development of clean technologies for the treatment of waste products from various biological
sources.

4. Assessment of the applicant’s personal contribution

In half of the publications Ludmila Velkova is the first or second author, and in six of them she is the
author of correspondence. It is a telling fact that it is essential role in both the design of the
experiments and the writing of these publications.

5. Critical comments and recommendations

Results presented in the scientific works of Dr. Lyudmila Velkova and the related scientific
contributions are mainly related to the development of methods for isolation of new hemocyanins
and antimicrobial peptides from molluscs and their in-depth characterization. In this respect
related article Proteomic Analyses of Exothermic Processes in Rat Brain Homogenate, Y
Voynikov et al., J Proteomics Bioinform 2018, 11:3 turns out to be outside the specified area. My
recommendation to the applicant is that in her future scientific work, as she has outlined in her



guidelines for future scientific plans, it is important, through interdisciplinary collaborations, to
clarify the biological activity of the well-characterized hemocyanin molecules and AMPs.

CONCLUSION

The documents and materials presented by Dr. Lyudmila Georgieva Velkova meet all the
requirements of the Law on the Development of the Academic Staff in the Republic of Bulgaria
(LDASRB), the Rules for the implementation of the LDASRB, the Rules for the Implementation
of the LDASRB of BAS and the Rules of the IOCCP-BAS. The candidate has submitted a
sufficient number of scientific papers published after the materials used in the defense of the
Doctor of Science. The candidate's works contain original scientific and applied contributions that
have received international recognition, as a representative part of them have been published in
journals and scientific publications published by international academic publishers.

The scientific qualification of Dr. Lyudmila Georgieva Velkova is undoubtedly.

Achieved by Dr. Lyudmila Georgieva Velkova results in the research activity fully correspond to
the specific requirements of Regulations of IOCCP-BAS for the application of LDASRB.

After getting acquainted with the materials and scientific works presented in the competition, an
analysis of their importance and the scientific, scientific-applied and applied contributions
contained therein. I find it reasonable to give my positive assessment and to recommend to the
Scientific Jury to prepare a report proposal to the Scientific board of IOCCP-BAS to select Dr.
Lyudmila Georgieva Velkova at the academic position of Assistant Professor at IOCCP-BAS by
professional field 4.2. Chemical Sciences (01.05.10 “Bioorganic Chemistry, Chemistry of Natural
and Physiologically Active Substances”).

17.09. 2019 r. Reviewer: Prof. Dr. Rumiana Tzoneva

Sofia



