PEIIEH3USA

oT 1-p Mas Xpucroa I'ynueBa, 1oueHT B UHCTUTYT 110 OPraHUYHA XUMMS
¢ Henrsp no puroxumusa-bAH

BBPXY MaTEpUAIIATE, IPEICTABEHU 33 y4aCTUE B KOHKYPC
3a 3a€MaHe Ha aKaJeMHUYHaTa JIBXKHOCT ,,JlomeHT
B UHcTuTyT o opranmuna xumus ¢ llearsp no ®@uroxumus (MOXH®P), BAH

o obyacT Ha Buciie oopasoBanue 4. [IpupoaHn Hayku, MaTeMaTHKa 1 WH(POpPMATHKa, MTPohecHnoHaTHO
HarpasiieHue 4.2 XMMHUECKU HAyKU, HAyYHA CIICIIUATHOCT ,,bHOOpraHuYHa XUMUS, XUMHS Ha
NPUPOJHUTE U PU3HOJIOTUYHO aKTHBHHU BEIIIECTBA

B xonkypca 3a ,,JlonieHt”, 00siBeH B [IbpxkaBeH BecTHuk Opoii 43 ot 31.05.2019 r u Ha UHTEpHET-
crpanmmara Ha MOXI®-BAH kato eguHCTBEH KaHIWJAT B KOHKypca ydacTBa T ac. I-p Jlroammia

I'eopruesa Benkosa, maboparopus ,,Xumus u 0nodusnka Ha 6entbun u em3umu’” kbM MOXI[D-bAH.

1. O01mo npeacTaBsiHe HA MOJIyYeHUTE MATEPHAIH

B onpenenenus mo mporiexypata Cpok €AMHCTBEHUS] YUaCTHUK B KOHKypca 1. ac. a-p JlronMumia
l'eoprueBa BenkoBa e mpejacraBuia MbJIEH KOMIUIEKT OT M3HCKYeMUTE MaTepHald Ha XapTHeH U
€JIEKTPOHEH HOCUTEII, KOUTO HaIbJIHO OTroBapsAT Ha [IpaBuiHuKa 3a pa3BUTHE HA aKaAEeMUYHHS ChCTaB Ha
NOXI®. Ot npunoxeHuTe AOKYMEHTH CE€ BIDKIA, Y€ KaHIUIATHT HAIBJIHO MOKPHUBA MHHHMAITHUTE
HallMOHANMHU W3UCKBaHUs W wu3uckBaHusATa Ha HMOXI® no BCHMYKM NOKa3aTead 3a 3a€MaHE Ha
aKaJleMUYHaTa IIBXKHOCT ,,JloueHT” no HampasieHue 4.2 XUMHUYECKU HAYKH.

I'n. ac n-p BenkoBa yuacTBa B KOHKypca ¢ 24 Hay49HUTE MyOJIMKAIUU, ChaBTOp € Ha | yueOHuK u 1
yaebHo nocobue. bpoar Ha 3a0ens3aHuTe UUTHPAaHUS Ha MyONMKanMuTe Ha A-p BenkoBa, kouTto He ca
OWIM BKIIIOYEHHU B MPEIXOJHU KOHKYpCA 3a 3aeMaHe Ha akaJeMH4HaTa JUTbXKHOCT ,,l TaBeH acUCTeHT H
MpoleayparTa 3a 3a€MaHe Ha Hay4yHaTa CTEIeEH ,,JlokTop” e 152. Kanauaaret € yyacTHUK B 33 mpoekTa, OT
kouto 15 ca ¢ Hammonamxo ¢punancupane, 2 mpoekTa 3a u3rpaxaane Ha LleHThp 1Mo xKoMreTeHTHOCT, |
Hanmonanna Hay4yna nporpama u 15 npoekra no JByCTpaHHH ChTPYJHUYECTBO M/WIM MPOEKTH C BHHIIIHO
3a crpaHaTa ¢uHaHcupane. ['7. ac. 1 - p BenkoBa e cpaBTOp Ha 4 mateHra, peructpupanu B bearapus. B
ChaBTOPCTBO C KOJEKTHBA B KOWTO pabotu a-p BenkoBa € HarpameHa ¢ 10 mpecTKHH OTIWYHS 3a
VHOBATHBHHU U3CJIEIBaHUS U pa3paboTKy BHEAPEeHH B MHAYCTpusATa. [IpencraBenn ca KOmus Ha CTAaTHATE U
MaTEeHTHTE, MaTepUalii OT KOH(EpeHIIMN 1 CIUCHIN HA y4acTHSTa W B MPOEKTH, IUTATH H IOITYYECHUTE

Harpaim.



2. KpaTku 0uorpaguyHu JaHHU HA KaHAUAATa

I'n. ac n-p Jlronmuna BenkoBa ce aumnomupa mpe3 1988 r karo MarucTbp Mo CHelMaIHOCTTa
,OpraHu4Ha U aHaIMTHYHA XUMHA~ B XuUMH4decku Qakynter (cera Dakynarer mo Xumus U dapManus) Ha
Codumiicku yausepcutet ,,CB. Kimument Oxpuncku”. Ckopo ciiesi ToBa Ts 3anouya padora B MOXID-
BAH, ortHauano karo xumuk, a or 2003 T KaTo acucCTeHT B yiabopaTtopus ,,Xumus ¥ Onopu3MKa Ha
oenthim 1 en3umMu’”. [Ipe3 M. 1oau 2009 1 T4 € 3a4nciieHa KaTo JOKTOPAHT Ha CAMOCTOSITEeTHA MTOATOTOBKA
B MOXII®D-BAH. Ilpe3 2013 r. a-p Benkosa ycnemHo 3anuTaBa aucepranusata Ha tema: ,,CTpyKTypa u
(yHKUMS Ha BBIIIEXUAPATHUTE BEPUTH HAa XEMOLMAHWH, U30JIMPaH OT MOPCKH OXJIIOB Rapana venosa.”.
Ot M. centemBpu 2013 r crien OTIMYHO TpEACTaBSHE HA MPOBENEHUS KOHKypc I-p BenmkoBa 3aema
akajgeMuyHaTa JUIkXHOCT ,,[ 1. acuctenT” B MOXI®-BAH, kbaeTo padotu u 10 cera. OCHOBHHUTE HAYYHH
WHTEpecH Ha J-p Benkopa ca B o0macTTa Ha W30IMpaHe, CTPYKTYPHO M OMOPHU3UIHO OXapaKTepH3npaHe
Ha TPOTEWHH W TENTHIXA C OWOIIOTWYHA aKTHBHOCT. B paMkWTe Ha YCTAaHOBEHW CHTPYJHUYECTBA U
IBYCTPaHHU MPOSKTH Ha KOJIEKTHBA B KOWTO paboTH, n-p BernkoBa e nMama BB3MOXHOCT J1a pearn3nupa
Hajg 9 kpaTkocpouHH crnernmanu3anuu B TroOuHreHeHckusaT yHuBepcuteT (I'epmanust), YHHBepcuTeTa B
Magya (WUtamus), YauBepcurera B I'enr (benrus) m MHTUTYTA TIO BHpYCYNOTHS KBbM YKpaWHCKaTa
AKazemMus Ha HayKHTE.

ITo Bpeme Ha mbarorogummHaTta cu kapuepa B MOXIID-BAH, MHOTOOpOIHHTE Crienuann3anui B
qyxOnHa W paborata ¥ Mo BhewarisABam Opoil mpoekTn 1-p BenmkoBa e ycBomia KIacHYECKH U
ChbBPEMEHHH METONW 32 HM30JUpPaHE M OXapaKTepu3WpaHe Ha TPOTEWHHW W TIIMKOIPOTEMHH U CE €
W3rpajnjia Karo CHEeNUAMCT B o0yiacTa Ha ,bHooOpraHMYHa XWUMHs, XHMHS Ha TOPUPOJHUTE W

(hM3MOJIOrMYHO aKTUBHU BEIECTBA .

3. O0ma xapaKkTepuCTHKA HA IeiHOCTHTE HA KaHAW/AAaTa

OceM OT myOnuKauuTe, ¢ KOUTO KaHAMATa ce SIBsIBa B KOHKYpCa 3aMeCTBAT XaOMIUTALMOHHUS
tpyx (Ilokazaren B-4), B mect ot T4x A-p BenkoBa e mbpBH aBTOp, B 1BE—BTOPH aBTOpP, a Ha TPH OT
CTaTUUTE € IOCOYEHA KaTo aBTOp 3a KopecnoHAeHuus. Bcumuku myOnukanuu mo mokaszaren B-4 ca
MyOJIMKYBaHU B CIICaHUs, peeprpaHy U WHISKCUPAaHH B CBETOBHOM3BECTHHUTE HaydHU 0a3u JaHHu Web
of Science u/unu Scopus u ca ¢ Q2-306p, Q3-2 6p u Q4-3 Op.

3a ydacTHe B KOHKypca ca BKJIIOUCHH JIOIIBIHUTEIHO M IIECTHAJECET MyOJMKaIMU, KOWTO ca
n3BbH xadbunuranuonuus tpyn (ITokazaren I'-7). B nBe ot Te3u nmyOnukarmu J1-p BenkoBa e mbpBu aBTOp
1 B nBe —BTOopHU. CTaTUHTE, CIIOpE] PEUTHHTa HA CITUCAHUETO B KOETO ca IMyOJMKYBaHU ca pa3mpeAeseHH
KaKTo ciieqBa:; enuH Opoit B crimcanne ¢ Q1, mect Opos B ciucanue ¢ Q2, Tpu O6pos B cimcanne ¢ Q3, aBa
Opost B crmcanme ¢ Q4, a 4eTupm OT cTaTHHUTE ca B HepedepupaHW CHHCAHUS WIH COOPHUIM OT

KOH(pepeHLInH.



Cnopen HayuHata 0Oa3aTta JaHHM SCOPUS HayKOMETpHYHHUs mokasaren uHiuekc Ha Xupu (h-
(akTop) Ha KaHAWIATA, CIIE]] KaTo ca U3KIIOYCHN CAaMOLIMTHPAHUS M LIUTHPAHUS OT IPYyTU ChaBTOpH € 7.

J-p BenkoBa e cbaBTOp Ha y4eOHUK ChC 3ariaBue ,,ChIIHOCT U OMOJNOTHMYHO MPHUIIOKEHUE Ha
MAaCCIIEKTPOMETpHATA M Y4eOHO TMoMaraio C NPUMEPH M YIPaKHEHHS KbM HEro, MpeIHa3HAYeHH 3a
CTYACHTH, U3y4yaBalll pa3lIWYHA OWOJNOTHYHM JUCHUIUIMHK KaTo TPOTEOMHKa, MeETa00JIOMHKa,
OnonH(popMaTHKA, MEIUIIMHA U JIP.

OcHoBHHTE O0OCKTH Ha W3CIEABaHUATA Ha KaHAWAATAa ca XEMOLHWAHWHHW, H30JHPaHH OT
XeMoJuMQara Ha YWICHECTOHOTH (apTPOIOI) U MEKOTENIN (MOJIIOCKH) M OMOJIOTMYHO-aKTUBHU TMENTH]IH,
W30JIUPaHH OT CIIy3Ta Ha FPAJANHCKU OXJIIOBH.

[lo-rosnsiMa 9acT OT W3cleIBAaHHUATA, ONMUCAHMW B CTATHUTE 3aMECTBAIIM XaOWIUTAIMOHHUS TPYI
(ITokazaren B-4) ca ¢okycupanum BBpPXy H30NHpaHe, NPEUYNCTBaHE, CTPYKTYpHO M OMO(HU3HIHO
OXapaKTepU3NpaHe Ha XEeMOLUMAHWHH OT PAa3IMYHM W3TOYHUIIM, H30JIMPAHE HA TIHMKAHUTE, M3TPAXIAIIN
CTPYKTYpHHTE MM CyOCTVHHUIIM W OINpEJCisHe Ha BBIJEXHIPATHUTE UM CTPYKTYpH M LIEHTPOBETE Ha
rIuKo3wMpane. [IpoBeneHnTe W3CIeNBaHMsA Ca KOMIUIGKCHH W 3aJbJOOYEHH Karo 3a LenTa ca
M3MO0JI3BaHN KAKTO KIACHYECKH TaKa M Hai-CbBPEMEHHW METOJW 3a M30JIMpaHe M OXapaxTepH3upaHe Ha
NPOTEHMHU M TIHKONMpoTerHH. [locTaBeHara 3ajada € TpyAHAa M aMOWIIMO3HA, HPEIBUI CIIOXKHATA
MYJITUMEpHA CTPYKTYpa Ha XeMOI[MaHHHUTE.

PesynratuTe OT M3CieABaHMATA, ONMMCAHH B CTATUHTE 3aMECTBAINM XAOWIMTAIIMOHHUS TPYI,
ChIBPXKAT HOBA M OPUTHHAJHA 3a HaykaTa mHpopmanus. Ha kpaTko OCHOBHUTE NMPUHOCH MOraTr aa

ObIaT 0000IIEHH TaKa:

I. TIlpuHocHu mo u30JIMpaHe M oxapakTepu3supaHe Ha HOBH XemouuanuHu (IIyGa. Nel m Ne2;
ITokaszaren B-4)

1. 3a npbB IBT € M30JMPaH HOB XeMOIMaHUH OT TpaauHcku oximoB Helix lucorum (HIH) u
ca oxapaktepusupanu Tpute usodopmu (Bc-HIH, ap-HIH u on-HIH), B kouto Toii e mpencraBen. 3a
n3onupanero Ha m3odopmure Ha HIH e mpemnokeH HOB mojxoia, KOMOWHMpAIL HSKOJIKO pasHYHA
XpOMaTorpa)CKi TEXHUKH.

2. Upe3 TpaHcMucHOHHA elleKTpoHHa MuKpockonus (TEM) e ycTaHoBeHa 4eTBBPTHYHATA
crpykrypa Ha wmyiarumepuus HIH wu e mokasano, we werowre wusodopmu ca auaekamepu. Ha
MmuKporpadcekuTe uzodpaxenus Ha HatuBHUs HIH ca HabromaBany U TpUaeKaMepHU CTPYKTYPH.

3. Upes N-kpaitHo cekBeHHMpaHe mocpencTBoM EnmMaHOBO pasrpaxiaHe ca ompeneneHn N-
KpalHUTe aMHHOKUCEIMHHHU mocieqoBarendoctd Ha PC-HIH, ap-HIH u an-HIH  cybenmaumure.
CpaBHUTENTHUAT aHAJIW3 HA TOJyYEHHUTE pe3ynTaTd c JaHHU 3a N-kpallHUTe aMHUHOKHCETWHHH
MOCJIE/IOBATEIHOCTH Ha IECT XeMOIMaHWHA, H30JIUPAHU OT XeMoJnM(aTa Ha KOPEMHOHOTH U TJIABOHOTH

MeKOTeJH, moka3sa Mexay 50 u 67 % CXOACTBO B aMUHOKHCEJIMHHMS ChCTAaB U Hajguuue Ha (parMeHT
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LVRKNVDXLT, xkoHcepBaTMBeH 3a BCHYKHM cpaBHeHH mnporewHun. Tpure HIH cybeauuumm ca
JOIMBITHUTEHO CTPYKTYPHO OXapaKTepU3UpaHH 4pe3 CIEeKTPOocKoncku metoau (YB-Buc crnekrpockomnus,
¢yopecueHTHa CHEKTPOCKONHS M KPBIOB JIUXPOU3BbM), ONpeAeicHa € TAXHAaTa MOJIeKYJHa Maca
MOCPEJICTBOM Tel-TIPOHUKBaIa XxpoMaTtorpadus. YUpes AByAMMeHCHOHadHa Tel elekTpodopesa ca
onpexaeneHu u3oenektpuunute Touku (pl) va Tpure nzodopmu Ha HIH u e ycranoseno, ue ap-HIH (pl
4.3) u Bc-HIH (pl 5.2) ca xucenu npotennu, a ay-HIH (pl 7.0) —HeyTHEyTpaneH.

4. N3ydena e B nmerainim cTpykTypata Ha [C-HIH, xaro 3a menta mepBO HOCpEnCTBOM
JUMUTPUpPaHa TPUIICHHONM3a Ca MOJNyYeHH pa3inudyHd (parMeHTH (MO-KbCH MENTHIN U TIUKONEHTUIN),
cien xoeto xpomatorpadeku (FPLC m RP-HPLC) ca u3onmpanun oceM (yHKUMOHAIHU €IWHHIH, TIO
KJIACHYECKH METOAM ca ONpeAesieHH MOJCKYIHUTe UM Macd W N-KpailHUTe MM aMHHOKHCEIMHHH
MIOCJIC/IOBATEITHOCTH, 32 KOUTO € YCTAaHOBEHO, Y€ Ca C BHCOKA CTENEH Ha XOMOJOKHOCT ¢ N-kpaitHuTe
AMHUHOKHCEJIMHHY TI0CJIEI0BAaTEeIHOCTH Ha (DYHKIMOHAJIHU eJUHHIM Ha XxemouuanuH ot Helix pomatia.
YcranoBeHo e Hammumero Ha KoHcepBaTuBeH ¢parmeHT VRKD, TummyeHn 3a XeMOIMaHWHHUTE OT

MCKOTCJIN.

1. M3caenBanusi Ha CTPYKTYPHATA M KOH(OPMAINHMOHHATA CTAOMIIHOCT HA XeMOUMAHUHM,
uzosupanu ot mexorean (ITy6.. Nel, Ne6 u Ne7; Ilokazaren B-4)

Upes wusnomsBaHeTo Ha TEM U pa3iuyHu CHOEKTPAJTHM TEXHUKH 33 HOBOW30JIUPAHUTE
xemorranuan ot H. lucorum u C. aspersum (CaH), u tpute u3odopmu — Bc-HIH, op-HIH u on-HIH e
yCTaHOBeH e)eKTa Ha KHMCEIMHHOCTTA HA cpejara, Bimsuumero Ha Ca’‘m Mg>'m Hskom neHaTypuparim
areHTu Karo yp€a U TyaHUIWH XJIOPpUI, KAKTO W Ha TEMIICpaTypara BbpPXY JAucColMaluATa U
peaconHanysITa Ha CyOCAMHUIINTE B MYJITUMEPHH CTPYKTYPHU, KaKTO U KOH(POpMAIMOHHATA CTAOMIHOCT
Ha [IPOTEHHA U TEPMOJIMHAMHUYHUTE NIapaMeTpU Ha TEMIEpAaTypHa AeHartypauus. [loayyenu ca naHHu U 3a

KOH(pOpMaIMOHHATa U TepMOJAMHAMIYHaTa ctabuiaHocT Ha RvH, cybenunaunnara.

1. HpI/IHOCH 3a ONPEACJISAHETO HA BBIVIEXU/IPATHUTE CTPYKTYPH HAa XEMOLIMAHUHH OT MEKOTEC/IH
HpI/I XCMOUIMAHUHUTE, U30JIMPAHU OT MEKOTEJIN CC Ha6J]}OILaBaT TOJIEMH pa3jinduvid B IPOLUCHTHOTO
BBIVICXUAPATHOTO CBHABPIKAHUC, MOHO3aXapuAHUA CHCTAaB MU HAaYWHA HA CBHP3BAHC Ha TI'NIMKAHUTE KbM
MMOJIMIICITUAHUTEC BCPUTU. Hpe3 HNOCICAHUTE T'OAMHHU Oere YCTAaHOBCHO, Y€ MMCHHO Ha BBITICXUJIPATUTEC
CC ABJDKAT CWJIHUTC UMYHOCTUMYJIUPpAII U UMYHOAYJIMpPAIIn CBOIICTBa Ha XEMOIIMAHUHUTE. <I)par MCHTH
OT BBIVICXUJPATHATA UM CTPYKTypa MOrat Ja pearupar KpbCTOCAHO C CHUTONHN OT IMOBBPXHOCTTA Ha
TYMOPHHUTC KJICTKW U IO TO3W HAYUH [a HAIIPpABAT TYMOPHUTC KIICKTHU ,,BI/II[I/IMI/I“ " pasno3HaBacMu 3a
HUMYHHATa CHUCTEMaA. Te3u cBoiicTBa pa3kpuBaT T1OJAM IMOTCHHHAJI Ha XCEMOUWAHUHUTEC B HMMYHO-

OHKOJIOI'UsATa KaTO UMYHOCTUMYJIAHTHU, HOCUTCJIN Ha XalITCHU, aAIOBAHTHU HAa BAKCUHU U JP. C’BH_IO TaKa Ha



TSIX Ce MPHUIUCBAT M IPYTH HaOMIoAaBaHW OWONOTHMYHK edeKTH KaTo: aHTHOaKTeprajaHa, aHTHBHPYCHA,
MPOTUBOTBOWYHA M JIp. aKTUBHOCTHU. PaziuKuTe BHB BBIVICXUAPATHUS ChCTAB M HAYMHA HAa CBHP3BaHE Ha
BBITIEXUIPATUTE KBbM MPOTEHHA MpPEOoINpeesis pa3indHaTa KIeThYHa CHenn(UIHOCT U CEIIEKTUBHOCT, a
CBIIO Taka M ca Bb3MOXHO OOSICHEHHE 33 pa3IMKUTe B OMOJOTMYHHTE aKTMBHOCTUTE HA XEMOLMAHH OT
pasnuueH npomsxod. JlaHHWTe 3a MOXPOOHM W3CIEABaHWS Ha BBIJIEXUApAaTHATa CTPYKTypa Ha
XEMOIIMaHMHUTE Ca OCKBAHU TMOPagd CIOKHOCTTa HAa 0OeKkTUTEe. B TO3M CMHCBHI MONyYeHHTE OT I-p
BenkoBa pesynTath MMaT eJHOBPEMEHHO BHCOK HAay4yeH INMPHUHOC, AABAT HOBAa M OPUIMHAJIHA 32
HaykaTa HHQopMAaLusi, HO 1aBAT U METOI0JIOTUSITA 32 U3C/IeIBaHe HA Te3U CJI0KHU 00eKTH.

3a oxapakTepu3upaHe Ha BBITIEXWApaTHATa CTPYKTypa ca W3MOJ3BaHM JABa MOIXoAa. 3a
ompenensiie Ha N-CBBp3BamMTe LEHTPOBE Ha TIMKO3WIMpAHE, MOIYYEHUTE OT CYOCOUHHWLIU H/WIN
(GYHKIMOHAHN €IMHMIM HAa XEMOIMAaHWHA CJIe[ JHMUTHpaHa TPHUIICHHOIN3a TIHKONENTHIN Ca
ananusupanu nocpeactsom LC/ESI-MS, karo npeurcTeHnTe TIIMKaHK ca u3jeaBanu Ha Q-trap cucrema,
CHa0JeHa C HAHOCTpeH HOHEH MCTOYHHK. 3a ONpeeisHe Ha CTPYKTypaTa Ha BBIJIEXHIpAaTHATa BEpHra,
CyOeIMHHIM OT W3CJIEIBaHUS XEMOIMaHWH ca TPETHPAHU ChC CIENU(GUYHM aMUIa3d, IPH KOETO ca
noxydeHr N-TTMKaHu, KOUTO B HSAKOM CIy4aH ca JOIBIHUTEIHO XUIPOJIM3UPAHH ChC CIICIM(UIHH €K30-
[JIMKO3U/Ia3u U nostydenute pparmentu ca nominoxenn Ha MALDI-TOF-TOF/MS ananu3 (tangemen Q-
trap maccnekTpomeTsp, cHabaeH ¢ HaHO-ES| 1 xubpuaeH kBaxpyIoieH aHaau3aTop).

OcHOBHHTE MPUHOCH OT T€3H U3CJICABAHMSA Ca:

1. Ompenenenn ca OJHMrO3axapUIHUTE CTPYKTYpH, BIHM3allM B ChCTaBa Ha HIKOM OT
cyOemuHMIIMTE HA TpW XemormanuHa ot Mmekortenu: BC-HIH (32 rnwmkama), H. tuberculata (HtH;) (15
rnukana) u Rapana venosa hemocyanin (RvH,) (28 riukana) (ITyon. Ne3, Ne4 u Ne5; Ilokazarten B-4).
HabnronaBaHo e pa3HooOpasue BbB BBIVIEXHIPATHHUS ChCTaB M CIIOKEH MOJIEN Ha INIMKO3WIUpPAHE U TIPH
TPHTE TIIUKOTIPOTEHHA.

2. OTKpUTH ca HOBU CTPYKTYPHH MOTHBH BBB BbIUIEXHIpaTHaTa cTpykTypa Ha fc-HIH u HtH;, ¢
KOeTo e oOorareHa 0a3ara JaHHM Ha MPUPOAHUTE BbriexuiapatHu cTpykTypu (ITyom. Ne3u Ned). TIpu
aHaJM3a Ha BBIVIEXHIpaTHATa CTPYKTypa Ha RVH, 3a mbpBU BT € JOKIIaJBaHO HATHYKETO HA HOB Kimac N-
TJIMKAaHH, BKITFOUBAIU (PYKO3E€H OCTaThK, CBbp3aH ¢ eauH octarbk oT N-amerwnranakrozamud (B1-2) u
xekcypornoBa kuceianna (ITy6m. Ne5). ITomo6uu cTpykTypu He ca HabmomaBanu mpu Bc-HIH u HtH;.
[IpusoxkeH e opuruHaJIEH METO[| 3a pa3rpaHUYaBaHe Ha METUJIMPaH OT HEMETWJIMPAaH XEKCO3€H OCTaThK
Yype3 aMHIMpaHe Ha TJIMKaHOBaTa CMec, MPHU KOETO pa3iyKara B MOJIEKYJHUTE MacH Ha CHOTBETHHUTE
[JIMKAHY Ce YBEJIM4YaBa M ca Mo-iecHo pasno3HaBaeMu (I1yom. Ne5).

3. [locTpoenu ca TpuAEMEHCHOHAIHA MO/IENH Ha (PyHKIMOHAJIHATA €IMHHUIA Ha 0a3aTa Ha KOUTO

€ HallpaBCH HU3BOJ4d, Y€ MOTCHIMAJTHHUTC LCHTPOBC 3a CBHP3BAHC Ca PA3MOJIOKCHU IO INOBBPXHOCTTA HaA



(GYHKIMOHAIHUTE €AMHMIM U € M3Ka3aHa XUIIOTe3aTa, 4e UrpasT poiisd mpu GopMHUpaHETO HAa TPETHIHATA
cTpykTypa Ha XxemoranuauTe (I1y6m. Ne3 u Ned).

4. B ompenenenutre 32 cTpykTypu W cbctaB Ha N-ramkanure, wmarpaxnpamm Bc-HIH ca
HaOrofaBaHU CIEAHUTE 3 OCHOBHM MOAMGUKAIMM Ha IEHTa3axapuaHata chpueBuHa: [1-4 cBbp3ana
kcrno3a npu f1-4 manosza, al-6 ¢ykozunupaHe Ha BBTPEIIHHA OCTaThK Ha N-alleTHITanakTO3aMHH H
METHJIpaHe Ha MaHO3HHS OCTaThK. YCTaHOBEHH Ca MOHO M OHM-aHTEHHHM CTPYKTYypH Ha N-TIHMKaHU OT
BHCOKOMAHO3€H U KOMIUIEKCEH THUI, XUOPUIHU CTPYKTYpH c/mnu 6e3 pyko3Ha Moaudukanus, KOUTO HE
ca TUITMYHY 32 TIOBEYETO XeMOLMaHWHU. Makap W NpW HSAKOU JPYTd XEMOLMAHWHH Ja € HaOJroJaBaHO
METHJIpaHe BBIVIEXUAPATHUTE OCTATHIM TOBA CHIIO € €AHa CPABHUTEIHO PSIKO CpeliaHa MOAUDUKALMS
Ha cTpyktypara. C nomomnara Ha KoHcTpyupaH 3D-moxmen Ha Pc-HIH-g dyHkumonannara eaununa e
W3Ka3aHO MPEIIOJIOKEHHe, Y€ [BaTa LEHTbPA 3a IJIMKO3WIMPAHE U OJMIO3aXapUIHUTE BEPUTU ca
PAa3IoNoKeH! Ha MMOBBPXHOCTTA B IBaTa AoMeHa Ha (yHKIroHanHaTa equHua (I1yom. Ne3).

5. Cnen tpuncunonusa Ha Bc-HIH u mocnensamny mac cniekrpomerpuder aHanus (WLC/ESI-MC u
uLC/ESI-CID-MC) ca ompeaeneHd MOJCKYJHHTE Macd U BBIVICXHIPATHUTE CTPYKTYpH Ha JBa
rkonenTraa ot Mano3eH tar (I1yom. No2).

6. Upes onucaHuTe Mo-rope MoAX0AU U anaparypa 3a OpbB IbT € ONpeaeicHa OJIMro3axapuaHara
CTpyKTypa (MOHOMEpPEH CbhCTaB W HAaYMH HAa CBbp3BaHe) Ha cyOemmHumata HtH;. Haii-o6mo,
MEAHAAECETTE BBIVIEXUAPATHU CTPYKTYPH Ca OT BUCOKO MaHO3€H THUII, OTKPUT € HOB CTPYKTYpPEH MOTHUB
HEXapaKTePeH 32 XEMOLMAaHWHH, M30JIMPAHU OT MEKOTENH, YCTAHOBEHO € HAIMYMETO Ha €IUH WJIM JABa
KpailHO CBBbp3aHM METUIMPAHU XEKCO3HM OCTAaThKa, THIUYHU 3a TO3U BuJ XxemouuaHuHu (ITyOm. Ned).
IMoctpoenu ca 3D-moenu Ha GyHKIMOHATHK equauI Ha HIH;, KouTO mpeacka3Bat mpocTpaHCTBEHOTO

Pa3noJIOKEHUC HAa BbIVICXUAPATHUTE OCTATHIM U MECTATa Ha INIMKO3UIJIMPAHE B IIPOTCHUHA.

V. IlpnHocH o M30JIMpaHe M oXapakTepu3npane HA aHTUMUKPoOHU nenTuau (Iy6.a. Ne8)
Upe3 mpunarane Ha de novo MALDI-TOF-MS/MS cekBeHTeH aHalU3 ca OIpeesieHH
I'BPBUYHUTE CTPYKTYpPY Ha 9 HOBHM MENTHJIA C MOJIEKYJIHH Macu Mexay 1-3 kDa, uzonupanu oT ciry3ta Ha
rpaguHcku oxJitoB C. aspersum. YCTaHOBEHO €, Y€ M30JIMpaHUTe NMENTHIUTE ca 00raTH Ha IUIMIUIOBU U
JIEBIMJIOBU OCTATBIIH, TIOBEYETO MMAT €MH WJIM B MPOJMIOBH OCTAThKa, PA3MONI0KEHH JI0 O-CIIHpasieH
yyacTeK B Omu3ocT g0 C-Kkpas, a mpu eIuH OT NEeNTUANUTE ce HaOmogaBa N-KpacH NMPOIMIIOB OCTATHK.
WzcnensuuTe menTuam ca MoOKazaid BUCOKA aKTUBHOCT CIIPSIMO rpaM-OTpHUIIaTesIeH OakTepuajeH mam E.

coli NBIMCC 8785.

HpI/IHOCI/ITe Ha HU3CJICABaHHUATA, BKIOYCHH B Hy6HI/IKaHI/II/ITe no mokasaren I'-7 mMmar KakTo
HAaYy4Y€H TaKa M HAYYHO-NIPUWIOKEH XapaKTep. Yact ot H3CJICABAHUATA, BKJIIFOUCHHW B TO3W pa3aci ca

HAaCOUYC€HMW KbM J[JOU3ACHABAHC Ha IMPOTCUHOBATAa CTPYKTypa MW BBIVIICXUAPATHOTO CHABPKAHUE Ha
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XeMoIManuHu OT paszaundau u3roununn (I'-1 ITy6ma. Ne3, Ne6-9). B chaBTOPCTBO C KOJIEKTHBH OT CTpaHATa
U 4y)KOMHA € yCTaHOBEH MOJOXHUTENHUs edekT Ha RVH BbpXy mpexuBseMOCTTa M MOATHCKAHE Ha
TYMOPHHSI PACcTEeX MPH XaMCTEpH ¢ pa3BUT MuenouaeH Tymop Ha ['padu (-1 Ily6n. Nel), uscnensaHo e
HMYHOJIOTHYHOTO JielTBHe Ha xeMmormanuaute RVH, keyhole limpet (KHL), Helix vulgaris(HvH), CaH u
HeroBu cybctpykTypu B mumm monen (BDF1 mummku) (-1 Ily6m. Ne2). Un BuTpo mpu mumm e
M3CIIe/IBaH MOTeHIMaNa Ha jBe n3odopmu Ha HVH u enna na RVH karo HocuTenu Ha xantenu (-1 [1yom.
Ne3). M3cnenBanu ca aHTHOAKTEpHaIHATA M aHTUTYMOpPHATa CBOMCTBA Ha MENTHIH, U30JIMPAHU OT CITy3Ta
Y XEMOIIMAaHWHH, U30JIMPaHH OT XeMouMdara Ha MOPCKHU M TpaIHCKU oxitoBHU oT Buaa Rv, Ha, HIH (T'-
1 ITy6u. Ne10-13, ITy6um. Nel5--16). YcTaHOBeHM Ca aHTHOKCHIAHTHUTE CBOMCTBA Ha (PPAaKLIUK OT CIIy3 Ha
rpamuacku oximoB C. aspersum (Nel4). [MomyyeHu ca naHHHM 3a CTpyKTypaTa u crabuimHoctta Ha Cu/Zn
CYIEPOXCH/I TUCMYTa3u, U30JIupaHu oT ThOuuHu mamoBe A. niger 26 u H. lutea 103 (T-1 ITy6a. Ned4 u
Ne5).

BrieuatnsBaig e Opoar Ha nuTaTuTe Ha MyOnuKanuuTe Ha a-p Bemkosa (152 6p), koeTo camo 1o
ce0e cH rOBOpH, Y€ TEMATHKaTa € akTyajHa, IPOBEIECHUTE M3CICABaHMUS ca Ha BUCOKO HAYYHO HUBO U TS €
pa3no3HaBaeM OT Hay4HaTa OOIIHOCT U3CIIeI0BATEL.

J-p BenkoBa e cpaBTOp Ha 4 mMaTeHTa, OMUCBAIIN [TOJTy4aBaHETO HA EKCTPAKTH M pa3paboTBaHETO

Ha IMPOAYKTHU HA Oa3ara Ha XECMOIIMaHUHU U aKTUBHU IICIITHIH.

4. OueHka Ha JMYHHUSA NPUHOC HA KAHAUIATA

B®B Bcruky myONMKalMy, 3aMecTBAIlM XaOWIMTALMOHHUS TPyl CH IIPOJIMYaBa SCHO BOZeLIaTa
poist Ha 1-p BenkoBa B nscnenBaHusATa 10 U30JUpaHe, CTPYKTYPHO U OMO(MU3NYHO OXapaKTepU3upaHe Ha
KOMIUJICKCHH MYJITHMEPHH NPOTEHHHU. TS ycmemHo OopaBH ¢ Hall-CbBpeMEHHAa TEXHMKA 32 aHajIu3 Ha
CTPYKTypaTa Ha MPOTEHHH, KaTO CHILIEBPEMEHHO 33ABI00YEHO U KPUTUYHO THIKYBa U MPEACTABs CBOUTE

pes3yaTaTu.

5. Kputu4ynu 3a0e/ie’KKH M MPenopbKH
Hsamam kputnunu 3a0elieXKu KbM KaHaumaTa. JJoKymMeHTHTEe 3a ydacThe B KOHKypca ca
oopmenu cnopen m3nckpBaHusTa. CrpaBkara 3a MPUHOCHUTE, ChIbpKA M3deprnareiHa wHpopManus 3a

MTOCTUTHATHUTE PE3YNTaTH.

6. JIuuHu BrieyaTIeHUs
[lo3naBam a-p BenkoBa ot mocrsnBanero Mu B UncTuTyTa ipe3 1999 r. Ts e ynoput, ckpomeH u
cTaparteneH wu3ciemoBatesn. KbM HacTosmus MOMeHT A-p BenkoBa ydacTBa B romsiM Opod TeKyIIH

npoekTty, punancupanu or ®HU, exna HanmonanHa HaydHa mporpaMa u /iBa MPOEKTa 3a M3rpakaaHe Ha
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IleHTHpOBE 32 KOMIIETEHTHOCT. Ts1 yMee n1a pasmpeneisi BpeMETO CH, Ja padOTH 10 TIOBEYE OT €IHa TeMa U
3ayaya eaHoBpeMeHHo. [Ipe3 rogunute n-p BenkoBa € oOyuu ronsm Opol CTYISHTH, MIIAJH KOJIETH U
JTUTUIOMAHTH ¥ BUHATU € MPOsBsBaja OTPOMHO ThPIICHUE U JIIOOOB KbM paboTaTa CH U € yCIsBajia Ja T'H
MotuBHpa. [lepcrekTuBuTe 3a paboTa W OOCKTUTE Ha HAydyeH WHTEPEC ca ONHCaHU B Kpas Ha
XaOWJIUTAlMOHHATA CIIPaBKa U MOKa3BaT HEHHOTO HAMEPEHUE J1a MPOABIDKH Jla pa3BUBa KAYeCTBCHA HayKa

HAaCOYCHa KbM PCIIABAHCTO HA aKTyaJIHA HpO6J’IeMI/I CBBP3aHU C YOBCUIKOTO 3/IpaB€ U CKOJIOTUsATA.

3AK/IIOYEHUE

JlokyMeHTHTe U MaTepuaiuTe, MpeACTaBeHH OT Ti. ac. A-p Jlrogmuna I'eoprueBa Benkosa 3a
ydacTHe B KOHKypca OTIOBapsT Ha BCUUKH M3MCKBaHMs Ha 3aKOHA 32 Pa3BUTHE HA aKaJEMUYHUS ChCTaB B
PerryOnmka bwarapus (3PACPB), IlpaBunauka 3a mpunarane Ha 3PACPb va BAH u IlpaBunHunka 3a
npunarade Ha 3PACPB na MOXII®-bAH,

J-p BenkxoBa e mpencraBuia 3Ha4WTEIeH Opod HAyYHHU TPYIOBE, KOUTO HE Ca M3MOJ3BaHU IMPH
3amurtara Ha OHC ,,JIokTop” U B KOHKypca 3a 3a€MaHE Ha akaJeMUYHaTa AJbXHOCT ,,] TaBeH acUCTEHT B
NOXID-FAH. B pabotute Ha KaHAumaTa WMa OPUTHHAIHA HAayYHU TPUHOCH, KaTO W SICHO IIMYH
BOJIEIIaTa POJIsl B U3CJICABAHUATA, OIIMCAHU B MyOIMKaLUuUTe, OOCKT Ha peneH3upane. M3cnensanusra ca c
BHCOKa Hay4Ha CTOMHOCT, KaTO CBIIEBPEMEHHO YacT OT TAX ca MOCITYKWIH 32 OCHOBA 3a 3alllUTaBaHe Ha 4
MaTEHTA.

Bucokara kBanuukanys U MOCTUTHATUTE OT A-p BenkoBa HayuyHH pe3ydaTaTd ca 0e3cHOPHH U
HANBJIHO CHOTBETCTBAT Ha crienuduunnute nznuckBanus Ha [Ipasunauka Ha MOXI® 3a npunarane Ha
3PACPB.

Crnen 3amo3HaBaHe C MPEJCTABEHUTE B KOHKypca MaTepuald W HAy4YHH TPYAOBE, aHAIM3 Ha
TAXHaTa 3HAYUMOCT M CHABPXKAOUTE C€ B TAX HAYUYHHU HHAYUYHO-IPUIIOXKHHU IIPUHOCH, HaMHpaM 3a
OCHOBATEIIHO JIa JaM CBOSATA MOJOKMTETHA OleHKA U Ja mpenopbyaM Ha HaydHOTO XKypH Ja U3rOTBH
noknan-npemioxkenue 1o Hayunus ceBetr Ha MOXII®-BAH 3a uz6op Ha 1. ac. n-p Jlroqmuna [eopruesa
BenkoBa Ha akanemuuHaTa JIBXKHOCT ,,JlonenT” B MOXI[®-BAH 1no npodecuonanto Hanpasienue 4.2.
»XAMHAYECKH HAYKH'‘, TI0 Hay4YHa CIEIHAIHOCT ,,bHOOpraHWYHA XWUMHUS, XUMUS Ha TMPUPOJIHUTE U

(hM3MOJIOrMYHO aKTUBHU BEIECTBA .

12.09.2019 r. [Toamnmuc:
rp. Codus / nou. n-p Mas Xpucrosa ['yHueBa/



REVIEW

by Assoc. Prof. Dr. Maya Hristova Guncheva,
Institute of Organic Chemistry with Centre of Phytochemistry, BAS

of the documents submitted for participation in the competition for the position “Associate Professor “at
the Institute of Organic Chemistry with Centre of Phytochemistry (IOCCP), BAS

in the Field of higher education 4.0 Natural sciences, mathematics and informatics”, Professional field 4.2.
Chemical Sciences, Scientific specialty “Bioorganic chemistry, chemistry of natural and physiologically
active compounds”

Senior Assist. Prof. Dr. Liudmila Georgieva Velkova from the Institute of Organic Chemistry
with Centre of Phytochemistry-BAS is the only one candidate in the competition for the position

“Associate Professor” announced in the State Gazette, issue 43/31.05.2019.

1. General presentation of the submitted materials

The full set of documents in an electronic and a paper format requested for the participation in the
competition for the position of “Associate Professor” has been submitted before the deadline by Senior
Assist. Prof. Dr. Liudmila Georgieva Velkova. The documents are in accordance with the requirements of
the Act for the Development of the Academic Staff in the Republic of Bulgaria (ADASRB) and the
IOCCP Regulations of the implementation of ADASRB.

From the application is seen that the Applicant fully meets the criteria of the ADASRB and
IOCCP for the occupation of the academic position “Associate professor” in the professional field
4.2*“Chemical sciences”.

Senior Assist. Prof. Dr. Liudmila Georgieva Velkova participates in the competition with 24
scientific papers. She is a co-author of one textbook and one study notebook. The materials have not been
involved and evaluated in the previous competition for the occupation of the position “Senior Assistant
Professor” and in the Ph.D. procedure. A list of 152 citations of the papers of the Applicant is presented.
Dr. Velkova has participated in 33 scientific projects, 15 of which have been funded by the National
Science Fund of Bulgaria, 15 of them are bilateral projects or funded by foreign Institutions, 2 of them are
projects for the creation of Centre of competence. Currently, she participates in one National program as
well. Senior Assist. Prof. Dr. Velkova is a co-inventor of 4 patents registered in Bulgaria. For their
innovative research and products implemented in the industry, Dr. Velkova and her collaborators received

more than 10 awards. The set of the submitted documents contains also copies of the 24 scientific papers



and the patents that are an object of the evaluation, abstracts of the studies presented on conferences and

symposia, lists of the project titles, citations and awards.

2. Biography in brief

Senior Assist. Prof. Dr. Luidmila Velkova graduated from the Chemical Department (now
Department of Chemistry and Pharmacy) of the Sofia University St. “KI. Ohridski” in 1988, when she
obtained the degree “Master of Science” in the Scientific Specialty “Organic and Analytical Chemistry”.
Soon after her graduation, she was appointed as a specialist chemist at IOCCP, and in 2003 she took the
position of the assistant professor in the “Laboratory chemistry and biophysics of proteins and enzymes”.
In July 2009 she was enrolled as self-funded Ph.D. student in IOCCP. Liudmila Velkova obtained a Ph.D.
degree in 2013 after the successful defense of her Ph.D. thesis entitled “Structure and function of the
carbohydrate chains of a hemocyanin isolated from marine snails Rapana venosa”. Since September 2013
after the successful wining a competition Dr. Velkova has been appointed to the position of “Senior
Assistant Professor” at IOCCP. Her main research interests are in the field of isolation, elucidation of the
structure and biophysical characterization of proteins and peptides with biological activities. Dr. Velkova
accomplished more than 9 short-term specializations at the University of Tiibingen, Germany, University
of Padua, Italy, University of Gent, Belgium, and the Institute of Virology, Ukrainian Academy of

Sciences within bilateral or collaborative projects.

During her long scientific career at IOCCP as well as a result of her participation in an impressive
number of projects, specializations and trainings, Dr. Velkova acquired knowledge to apply classical and
modern methods and techniques for isolation and characterization of proteins and glycoproteins. She is
recognized as a highly qualified specialist in the field of bioorganic chemistry, chemistry of natural and

physiologically active compounds”.

3. General characterization of the activities of the candidate

Eight of the presented by Dr. Velkova publications substitute the habilitation work (Indicator C-
4). Dr. Velkova is the first author in six of them, the second author in the other two, and she is the
corresponding author of the three of the publications. All articles on Indicator C-4 have been referenced
and indexed in the world-renowned scientific databases Web of Science and/or Scopus and have been
ranked as follows: 3 papers have been published in journals with rank Q2; two — in Q3 and three —Q4.

Additionally, 16 publications on Indicator D are involved in the participation of the competition.
Dr. Velkova is the first author in two of them and the second author in two of the papers. One of these

papers are in journal of category Q1, six are in journals of Q2; three are in journals with Q3; two are in



journals with Q4 and four are in not indexed and referred journals or are proceedings from conferences.

Based on Scopus, Dr. Velkova has h-index 7.

Dr. Velkova is a co-author of a textbook and a training notebook entitled “Principles and
application of mass spectrometry in biology” that are oriented to students in biology and medicine.

The main objects in the studies of Dr. Velkova are hemocyanins (Hcs) isolated from the
hemolymph of arthropods and mollusks and biologically-active peptides, isolated from the mucus of
garden snails.

Most of the papers on Indicator C-4 are focused on the isolation, purification, elucidation of the
structure and biophysical characterization of Hcs from various spieces as well as isolation of the glycans
comprising their structural subunits, elucidation of their carbohydrate structures and the centers of
glycosylation.

The investigations are complex and detailed and to be accomplished many classical and modern
methods for purification and characterization of proteins and glycoproteins have been applied.

The study has been challenging and set though and ambitions tasks having mind the complex multimeric
structure of Hcs.

The research described in the articles on Indicator C-4 is original and provide valuable scientific

information. Briefly, the major achievements/findings could be summarized as follows:

I. Scientific contribution on isolation and characterization of novel hemocyanins (Art. Nel
and Ne2; Indicator C-4).

1. A novel Hc from garden snails Helix lucorum (HIH) and its three structural subunits (Bc-HIH,
aD-HIH and oN-HIH) have been isolated for the first time. In the isolation of the HIH isoforms a new
approach based on different chromatographic techniques was applied.

2. The quaternary structures of the native HIH and its substructures were determined by
transmission electron microscopy (TEM). It was found that HIH isoforms are didecamers, although few
tridecameric structures have also been observed.

3. The N-terminal sequences of Bc-HIH, aD-HIH and oN-HIH subunits were determined by
Edmand’s degradation method and were compared with the sequences of other arthropodan and molluskan
Hcs. The sequence alignment analysis showed between 50 and 67 % similarity among the compared
proteins and the presence of a motive LVRKNVDXLT conservative for all of them. The three HIH
subunits are additionally structurally characterized by UV-vis spectroscopy, fluorescence, and circular
dichroism; their molecular weights were determined by gel-permeating chromatography. Using 2D gel
electrophoresis the isoelectric points (pl) of the three proteins were determined and it was found that aD-
HIH (pl 4.3) and Bc-HIH (pI 5.2) are acid proteins, while aN-HIH (pl 7.0) is a neutral protein.



4. The tertiary structure of Bc-HIH has been studied in details. At first, the protein was subjected
to limited proteolysis to be fragmented into shorter peptides and glycopeptides. Eight functional units
(FU) were purified (FPLC and HPLC) and their molecular weight and N-terminal amino acid (SDS-PAGE
and MALDI-MS) were determined. Sequence alignment showed that Bc-HIH is highly homologous to the
FUs of Helix pomatia Hc (HpH) and a presence of the conservative motif VRKD, that is typical for the

molluscan Hcs.

I1. Studies on the structure and conformational stability of hemocyanins isolated from
mollusks (Art. Nel, Ne6 and Ne7; Indicator C-4).

For the novel Hcs from H. lucorum and C. aspersum (CaH), and the three HIH- pc-HIH, ap-HIH
and an-HIH using TEM and various spectral methods, Dr. Velkova estimated the effect of the pH,
temperature, role of Ca2+ and Mg2+ ions and some desaturating agents such as urea and guanidine
chloride on the dissociation and reassociation of the Hc subunits into multimers. The conformational
stability and the parameters of the thermal unfolding of the proteins were estimated as well. Data on the

conformational and thermodynamic stability of the RvH, were reported for the first time.

I11. Original scientific contribution for the determination of the carbohydrate structures of

molluscan hemocyanins.

The carbohydrate content in the molluscan Hcs vary between 2 to 9 %, there are differences in the
monosaccharide composition and structural organization of the carbohydrates as well. Interestingly, motifs
from the carbohydrate sequences of Hcs can be recognized by the tumor cells and cross-react with
epitopes spread on their surface, thus subsequently making the tumor cells visible for the immune system
cells. In recent years, it has been revealed that the strong immunostimulatory and immunomodulatory
properties of Hcs are due to the carbohydrates containing in their molecules. Hcs have huge potential as
anticancer immunotherapeutics, immunostimulants, carriers of haptens, vaccine adjuvants, and some
other. It is widely discussed also that antibacterial, antiviral, antifungal and some other activities of Hcs
are also due to the carbohydrate moieties exposed on the protein surface. The differences in the
composition and the structural organization of the carbohydrates as well as the type of glycosylation of the
protein among the Hcs from different sources predetermine the differences in their cell specificity,
selectivity, and biological activities. Due to the complex structure of the Hcs and difficulties in the
analysis, the detailed structural studies on the oligosaccharides of Hcs are scarce. In this aspect, the results
obtained by Dr. Velkova are with high scientific value. They they not only provide new information on the
oligosaccharide contents and organization of Hcs but also give the efficient methodology and strategies

how to study such complex proteins.



For the detailed studies of the oligosaccharide structures two approaches were adopted. For the
mapping of the N-linked glycosylation centers in Hcs, their subunits or FUs were subjected to limited
proteolysis and the obtained glycopeptides were analyzed by LC/ESI-MS and Q-trap system.

For the determination of the oligosaccharide structure of Hcs, their subunits were subjected to
hydrolysis using specific amidases, then in some cases, the obtained N-glycans were additionally treated
with specific exo-glycosidases and the obtained fragments were analyzed by MALDI-TOF-TOF/MS and
tandem mass spectrometry of ESI-Q-Trap.

The main contributions from these studies are:

1. The oligosaccharide structures comprising the subunits of thee molluscan Hcs, pc-HIH (32
glycans), H. tuberculata (HtH;) (15 glycans) u Rapana venosa hemocyanin (RvH,) (28 glycans) were
determined (Art. Ne3, Ne4 and Ne5; Indicator C-4). Diversity of the carbohydrate composition and
complex glycosylation pattern of all three glycoproteins was observed.

2. New structural motives were found in the oligosaccharide moiety of fc-HIH and HtH1, which
contributes to the enrichment of the available database (Art. Ne3 and Ne4). For the first time a new class of
structure N-glycans, containing an internal fucose residue connecting one GalNAc (B1-2) and one
hexuronic acid was reported for the RvH2 (Art. Ne5). Similar structures were observed in the molecule of
Bc-HIH and HtH1. Velkova et al. propose a new original method for distinguishing methylated from
unmethylated hexose residues by amidation of the glycan mixture, whereby the difference in molecular
weights of the respective glycans increases and they become are more easily recognizable (Art. Ne5).

3. The 3D models of the FUs of Bc-HIH and HtH; have been constructed, it is suggested that the
glycosylation sites likely occur on the surface of the subunits and that they play a role in protein folding
(Art. Ne3 and Ne4).

4. In all 32 determined N-glycan structures of fc-HIH were observed the following modifications
at their inner core: B1-2-linked xylose to B-mannose, o1-6-fucosylation of the innermost GICNAc residue
(the Asn-bound GIcNAc), and methylated Man. Besides, the presence of structures untypical for the most
of Hcs like primarily mono- and bi-antennary N-glycans from high mannose and complex type as well as
two hybrid type structures with or without core-fucosylation were reported. 3D model of the fc-HIH-g FU
was constructed and was shown that the carbohydrate chains are located at the surface of the two domains
comprising the FU (Art. Ne3).

5. The molecular weights and carbohydrate structures of two glycopeptides, obtained after
trypsinolysis of Bc-HIH was determined by pLC/ESI-MS and pLC/ESI-CID-MS (Art. Ne2).

6. The oligosaccharide structure of the HtH1 subunits has been determined using the same
approach and equipment as described above. In summary, all 15 are high-mannose glycans, a new

structural motif not typical for the molluscan Hcs, and presence of one or two MeHex residues typical for



the molluscan Hcs were found (Art. Ned4). 3D models of functional units of HIH; have been constructed

that predict the spatial arrangement of carbohydrate residues and glycosylation sites in the protein.

IV. Contribution to the isolation and characterization of antimicrobial peptides (Art. Ne8).

By de novo MALDI-TOF-MS/MS sequence analysis have been identified of 9 novel peptides
(Mw 1-3 kDa) isolated from the mucus of garden snails C. aspersum. The peptides are rich in Gly and
Leu, most of them contain one or two Pro, located near the a-helical region near the C-term. One of the
peptides has N-terminal Pro residues. The peptides exhibited high antibacterial activity against E. coli
NBIMCC 8785 strain.

The contributions of the papers included in Indicator D-7 are both scientific and applied. Parts of
the studies have been focused on the elucidation of the protein structure and carbohydrate content and
organization of Hcs from different sources (D-7, Art. Ne3, Ne6-9). In collaboration with researchers from
Bulgaria and abroad has been found that RvH enhances the survival and suppresses the tumor growth in
myeloid Graffi tumor-bearing hamsters (D-7 Art. Nel). The immunostimulatory effect of RvH, keyhole
limpet (KHL), Helix vulgaris(HvH), CaH, and their substructures in BDF1 mice have been evaluated (D-1
Art. Ne2). In mice was studied also the potential of two HvH and one RvH isoforms as hapten carriers (D-
1 Art. Ne3). In vitro was assessed the antibacterial and anticancer properties of peptides, isolated from the
mucus and Hcs, isolated from the hemolymph of marine and garden snails from Rv, Ha, HIH (D-1, Art.
Nel0-13, Art. Nel15--16). The antioxidant properties of peptide fractions obtained from garden snails C.
aspersum was tested (Ne14). Data on the structure and stability of Cu/Zn superoxide dismutases isolated
from fungi A. niger 26 and H. lutea 103 were collected (D-7 Art. Ne4 and Ne5).

The papers of Dr. Velkova's publications have been cited 152 times, which itself is an indication
that the topic is relevant, the research carried out is of a high scientific level and is visible to the scientific
community.

Dr. Velkova co-authored 4 patents on the preparation of extracts and the development of health-

care products based on hemocyanins and active peptides.

4. Assessment of the personnel contribution of the applicant

In all publications replacing the habilitation work, Dr. Velkova's leading role in the studies on the
isolation, structural and biophysical characterization of complex multimeric proteins is clear. She
successfully employs advanced techniques and uses modern equipment for the elucidation of the protein

structure and can interpret and to discuss the obtained results critically and in-depth.



5. Critical comments and recommendations

I have no critical remarks to the applicant. The documents for participation in the competition are
prepared according to the requirements. The habilitation report contains comprehensive information on the

achieved results.

6. Personnel opinion

I have known Dr. Velkova since | joined the Institute in 1999. She is a stubborn, humble and hard-
working researcher. At present, Dr. Velkova is involved in a large number of ongoing projects funded by
the NSF, one National Science Program and two projects for the creation of Centers of competence. She is
organized and is able to work on more than one topic and tasks at a time. Over the years, she has been a
mentor of a large number of students, young scientists and diploma workers with whom she has always
been very patient and has demonstrated dedication and love in research.

The perspectives of her future scientific work and the objects of her scientific interest are outlined
at the end of her habilitation report. Dr. Velkova declares her intention to continue to do high quality
research aimed meet the challenges related to human health and ecology.

CONCLUSION

All documents and materials submitted by Senior Assist. Prof. Liudmila Georgieva Velkova for
the participation of the competition for the position “Associate Professor” cover and exceed the
requirements of the Act for the Development of the Academic Staff in the Republic of Bulgaria
(ADASRB), and its Regulations, as well as the Regulation of the implementation of ADASRB of
Bulgarian Academy of Sciences and IOCCP.

Dr. Velkova has participated in the competition with a considerable number of scientific papers
that have not been used in her Ph.D. and in the competition for the occupation of the academic position of
“Senior Assistant Professor “at IOCCF-BAS. The papers contain original scientific contributions, and the
leading role of Dr. Velkova in the research described in the peer-reviewed publications is clear. The
studies are of high scientific value, and 4 patents have been registered as an outcome of them.

Dr. Velkova is highly qualified scientists and her results and contributions to the protein science
are indisputable and fully meet the specific requirements and criteria of the Regulation of the
implementation of ADASRB of IOCCP.

After the analysis of the research output of Senior Assist. Prof. Dr. Liudmila Velkova, its

importance and the scientific contributions reflected therein, |1 give my positive assessment and



recommend to the Scientific Jury to prepare a report-proposal to the Scientific Board of IOCCP-BAS for
the selection of Senior Assist. Prof. Dr. Liudmila Velkova at the academic position of ""Associate
Professor' at IOCCP-BAS in the professional field 4.2. Chemical Sciences, scientific specialty:

“Bioorganic chemistry, chemistry of natural and physiologically active compounds”.

12.09.2019 Signature:
Sofia /Assoc. Prof. Dr. Maya Hristova Guncheva/



