PELHHEH3USA

ot aA-p Kpacumupa HuxonoBa UnakueBa — foueHT B UHCTUTYT 110 OPraHu4Ha XUMUH C
HenTbp no puroxumus —- BAH

Ha JIMCepTalMOHEH TPY/ 32 IPUCHKAaHE HA HAyYHA CTEIEH ,,JOKTOP HA HAyKuTe”
B o0J1acT Ha BHcIIe obpazoBanue ,,Ilpupoaau Haykn”, mmdsp 4.0,
po¢eCUOHAIHO HaIlpaBJICHUE ,, XUMUYECKH HayKu ', IUQbp 4.2,
Hay4yHa CMEUUATHOCT ,, Buopeanuuna xumus, Xumus Ha npupooOHume u Qu3uoI02u4HO AKMUBHU
sewecmea’”

ABTop: pod. 1-p [TaBnuaka Anekcanaposa [Jonamka — MTHCTUTYT 1O OpraHUYHA XUMUS C
HeHTHp 1o putoxumus — BAH
Tema: ,,CtpyKkTypa U QyHKIMSI HAa METHU TJIMKONPOTEHHH, CBBP3BAIIU KUCIOPOIHU
dbopmu”’
1. IIpenmer Ha peneH3UpaHe

IIpencraBenust ot npod. n-p [laBnunka Anekcanaposa Jlonamika KOMIUIEKT MaTepUaliy Ha
XapTHEH U eJIEKTPOHEH HOCUTEN e B ChboTBeTCcTBUE C IIpaBuiHuKa 3a pa3BUTHE HA aKaJeMUYHUS
cbctaB Ha MOXI®, u otroBaps Ha kpurepunre Ha MOXL®P-BAH 3a mpupobuBane Ha
Hay4yHaTa CTENEH ,,JOKTOP Ha HAyKHUTe .

B mucepranuonnus Tpyn ca BkirodeHd 50 HaAyIHH Tpyna, BKIOYUTEIHO TJIaBa OT KHUTA,
KaKTO W 4 KpaTKH ChOOIIEHUs, MyOJIMKyBaHN B HAyYHU CIHMCaHUs. Pe3ynrature, BKIFOYCHU B
JTUCEePTAlMOHHUS TPY/, ca MpeacTaBeHu Ha /1 HaydHu ¢popymu. [IpuiiokeH e CnuchK Ha aBTOPH
U yONuKaIy, UUTHPAIN HAY9HU TPYAOBE, BKIIOUEHH B IMCEPTALMITA, YUUTO 0011l Opoii € 527.
JlucepTaHThT € MPUJIOKIJI CIHCHK Ha HAIMOHATHM M MEXKIYyHApOJIHU IMPOEKTH, CBBP3aHU C
MaTepuana 1o AUcepTalusTa, KakTo 1 6 Oposi 3asBKU 3a MaTEHTH U MoJie3Hu Mojenu. [Ipunoxen
€ CITUCHK C HAarpaJiu, MoxyueHu ot rnpod. a-p Jlonaimka 1 HaydHUS] KOJIEKTUB, KOUTO TSI PHKOBO/IH.
[IpencraBenara ot mpod. a-p omamka moxkymeHTanus 1Mo KOHKypca € no0pe odopmena u
ChIbpka HeoOXxoaumaTa nHpopmanus.

2. Kparku ouorpadpuynu 1anHu

[Ipop. n-p J[omamka 3aBbpmiBa BHUCIIETO CH  oOpa3oBaHue BBB  Bucin
XMUMUKO-TEXHOJIOTUYEH  HMHCTUTYT ,,AceH 3marape”, rp. byprac, xBanuduxauus
LumkeHep-xumuk”, mpe3 1980 r. B MOXID-BAH pazpaborBa amcepranuss Ha TeMma
“CTpyKTypHH W3CIElBaHUs BbpPXY IpoTenHa3a K M CpOIHM €H3MMM CbC CIEKTpaaHU U
KMHETHYHU METOJM” MO pPhKOBOJACTBOTO Ha Ipod. 1H Hukomnaii I'enos. [Ipe3 1993 r. npunobusa
Hay4yHa U 00pa3zoBaTellHa CTEeMeH ,,JOKTop” . Xabunutupa ce Karo ,,CTaplid Hay4eH ChTPYIHUK
II crenen (,,moreHT”’) B 11a6. ,,CTPYKTYypeH aHaiau3 Ha OenThIn’’ (MOHACTOSIIEM Jab. ,, XuMus 1
ouodusuka Ha Oentbuu M eHsumu’) Ha MOXID-BAH mpe3 2004 r. Or 2014 r. 3aema
aKaJeMUYHaTa IIBKHOCT ,,ipodecop” B 1ad. ,,Xumus 1 Onodusnka Ha OSNTHIM U €H3UMH~ Ha
NOXII®-bAH. Cnennanusupana € MHOTOKpPAaTHO B YHUBepcUTeTa B rp. TioOunres, ['epmanus u
VYHuBepcurera B rp. ['eHT, benrus, koeTo HECbMHEHO € JOIPUHECIIO 3a IIOBUIIIABAHE HA HEIHATa
KBaJTU(DUKALIHSL.



Ot Te3u kpaTku OuorpadMyHU TaHHH c€ BWXKJa, 4e paborara Ha npod. a-p Jomamka ot
3aluMTa Ha JMCEpTalMsTa 3a TMojlydyaBaHe Ha oOpa3oBaTellHa W HaydHa CTENeH ,,JJOKTOp” [0
HacTOoAMUA MOMCHT, € M3LAJIO0O B PAaMKUTC Ha HpOCI)eCI/IOHaJIHOTO HAIlpaBJICHUC W Hay4dHaTa
CHEIMATHOCT Ha O0SBEHUSI KOHKYPC.

3. AKTyaJIHOCT Ha TEMaTHKaTa "u IIeJIeC'1>06pa3HOCT Ha MOCTABCHUTCE LECJIH U 3aJa9YU

JlucepraiiuoHHUAT TpyA Ha npod. a-p [Jonamika ce oTHacs 10 MHOTO akTyajHa o0yacT Ha
MPOTEMHOBAaTa M BBIVIEXUApaTHA XHUMHs, KOSTO CE€ 3aHMMaBa C HU3CIEeJABaHE Ha MPUPOIAHU
[JIMKOMPOTEeMHHU. B mocnenHo Bpeme MHTEPEChT KbM TAX HEMPEKbCHATO pacTe, KaKTO MOpaau
JI0Ka3aHOTO MM Y4acTue B peauia OMOXUMUYHH MPOLIECH B PACTUTETHUS U KUBOTHHCKH CBST,
Taka ¥ TOPaJd Bb3MOXKHOCTUTE 3a MPAKTHUECKOTO UM MPUIIOKEHHE B METUIIMHATA 32 JICYCOHU U
nuarHocTuuHu nenu. ETo 3amo, ucnenBanusTa Ha npod. A-p Jonamka, KOUTO UMaT 3a IE
M30JIMpaHe M XapakTepu3upaHe HAa HOBU MEJHM IJIMKONPOTEUHU — CYMEPOKCU]l AUCMYTa3u U
XEMOIIMaHUHU, KAKTO U OINPEEIIsIHE Ha TEXHUTE BBIVIEXUIPATHUTE CTPYKTYPU U BIUSHUETO UM
BbPXY OMOJIOTMYHUTE CBOMCTBATa Ha MPOTEUHUTE, O€3CIIOPHO MPEAICTABIABAT aKTyallHa Hay4yHa
TeMaTHKa. 3a MOCTUraHe Ha OCHOBHATA 11eJ1 Ha TUCEPTALMOHHUS TPYA ACHO ca GOpMYyIUpaHH MET
OCHOBHH 3aJ]auM, KaTO TSAXHOTO YCHEIIHO pa3peliaBaHe € MPEeACTaBeHO B OT/IEIHHUTE IJIaBH Ha
TUCEePTAIUOHHUS TPYA.

4. Ilo3HaBaHe Ha MpPobIeMa

JlutepaTypHUAT 0030p OOXBama MyOJWKYBAaHWTE HAYYHH DPE3yJATaTH B HW3CICABaHATA
obact B 00110 441 chbBpEeMEHHU JIMTEPATYPHHA U3TOYHUIN U € CTPYKTYPHUPAH B OTICITHU Pa3JICIIH,
ChOOPA3HO IMMOCTABECHUTE 32 PEIIaBaHE 3a/1auM B IUCEepTaMOHHUS Tpy. [ maBa | Ha muTeparypHus
0030p MpaBu Mperiie] Ha U3CIEABAHUATA BbPXY MEI-ChIbPKAIIUTE CYNEPOKCUT JUCMYTa3u U
xemouuanunu. ['nasa I1 u Il Ha 0030pa pasraexaar myOJIMKyBaHUTE TAHHU 32 BBIIIEXUAPATHUTE
CTPYKTYPH M TAXHOTO BIMSIHHE BbPXY OMOJIOTMYHATA aKTUBHOCT HA INIMKOMPOTEUHUTE. ABTOPBT
oTOeNsI3Ba HayYHUTE TMOCTHKEHHS B CHOTBETHHUTE OOJACTH, KAaTO CHIIEBPEMEHHO TBOPYECKH
aHaJIM3HMpa U TOCOYBAa HEPEIICHWTE BaXHH BbIpocHu. B rmaBa IV Ha mutepaTypHHS 0030p €
o00ocHOBaHAa HEOOXOJAMMOCTTAa OT H30JMPAHE W CTPYKTYPHO XapakTepu3upaHEe Ha HOBU
MIMKO3WIMPAHU CYNEPOKCHJ TUCMYTAa3d U XEMOLMAHWHU, KAaKTO U OT XapaKTEepU3UpaHE Ha
BpB3KaTa MKy TJIMKO3WIMpPAHATA IPUPOAa U OMoJIOrHYHaTa QYHKIIUS HA T€3HU MMPOTEHHH, KOETO
OT CBOsI CTpaHa 1€ JOBEAEC 10 IMO0-33abJI00YCHO HU3SICHSABAHE Ha TEpaneBTUUHUS €(EKT U
MEXaHU3MHUTE Ha JIEWCTBHE HAa HOBUTE IJIMKOIPOTEMHHU BHB BPbB3Ka C TAXHOTO MEIULIMHCKO
MIPUJIOKEHHUE.

5. MeToauka Ha M3CJIeIBAHETO

B nuceprannoHHus TpyA ca M3MOJI3BAaHU peuiia METOIU OT OMOXUMUsTa, Onodu3uKkaTa u
MOJIEKYJIsIpHaTa OMOJIOTHSI, KOUTO MO3BOJISBAT MIOCTUraHe Ha OCTaBeHATa 1)l U IoJIy4YaBaHe Ha
aJeKBaTCH OTTOBOP HA IIOCTABEHWTE 3a paspemaBaHe 3agaud. Hapen ¢ ximacudeckure
XpomaTorpadcku 1 CrieKTPOCKOIICKH METO/IM 3a IPEUNCTBAaHE U XapaKTepu3upaHe Ha MPOTEUHH,
Cca W3MO0JI3BAHM HOBHM CBHBPEMEHHUM METOJAM 3a AHAJIU3, KaTO MAaCCIEKTPOMETPUYEH aHaJIM3,
TaHJEM-MaCCIEKTPOMETPUYEH aHAJIN3, TEHOMEH U IIPOTEOMEH aHaJIN3, TNIMKOMUKA.

CrennduyHN TEXHUKHU ca M3IMOJI3BaHU MPH OMpeeisiHe Ha MOTCHIIUATHIS TeparneBTHYeH
edeKkT Ha M3CJIEeNBAHUTE TIUKONPOTEHHH: AHTUOAKTEpHUATHW, aHTUBUPYCHU U AHTHTYMOPHHU
CBOWCTBA.



6. XapakTepucTuKa U OlleHKA HA JUCEPTALNMOHHUS TPY/

JlMcepTalMOHHUAT TpyA, MNpeactaBeH oT mpod. n-p Homamka, obxBama o6mo 317
CTPAHMIIU U ChIBPKA: YBOA — 2 CTP.; U3IOJI3BAHU ChKpAIICHUS — 3 CTP.; IUTEepaTypeH 0030p — 45
CTp.; e M 3aJ1a4M — 2 CTp.; Marepuanu u meroau — 19 crp.; pesynratu u quckycus — 145 crp.;
U3BOJU — 3 CTp.; HAYYHU IPUHOCH — 2 CTP.

Pazgenst ,,Marepuanu u MeToau” ompaBIaHO € C MO-TOJsIM 00eM, Thil KaTo B HEro ca
OMHMCAaHW MHOrooOpa3ueTo OT METOAM, H3MOJ3BaHM B EKCIIepUMEHTajgHara paboTa 10
nucepranusata. OTne’leHo € BHUMAaHHE Ha HOBUTE METOJIM, KOUTO Mpe3 MOCIEeIHUTE TOAUHU
HaMUpaT BCE MO-TOJSMO MPWIOKEHHE B HAy4YHO-M3CIEAOBaTEICKaTa JEHHOCT: T'€HOMEH H
IIPOTEOMEH aHAJIN3, MACCIIEKTPOMETPUYEH aHAIN3 U BUI0BE MACCIIEKTPOMETPH, U JIp.

OcHoBHaTa yacT Ha AuMcepTalusaTa pasaen ,,Pe3ynaratu u nuckycus ce cbCTOM OT LIECT
IJIaBU, CbOTBETHO MO/IPA3/IEIICHNU

- U3omupane u cTpykTypHO Xapakrepusupane Ha Cu/Zn-cynepokcu JucMyTasu.

B Ta3u riaBa ca onucanu pe3yaTaTUTE OT IPEYUCTBAHE U CTPYKTYPHO XapaKTepU3npaHe Ha
HOBU KHCIIOPOJI-CBBP3BAIM TJIUKOMPOTEMHU C €IUH MeJeH HOH B AaKTUBHHUS LIEHTBP
(Cu/Zn-CO1-3m). IIpencraBeHo € OMpee/ITHETO Ha TbPBUYHHUTE CTPYKTYPH HAa €H3UMHUTE, KOCTO
€ BaKHa CTPYKTypHa nHGOpMaIus, CBbp3aHa ¢ TSIXHATa CTAOUITHOCT M (PYHKIIHS.

- Xemonmanuuu ot Buja Arthropoda — nzonupane u CTpyKTYpHO XapaKTepU3UpaHE.

- Xemouuanuau ot Bua Mollusca - u3onupane u CTpyKTYpPHO XapaKTepH3upaHe.

B ropuute 1Be ri1aBu € IpeCTaBeHa OrpoMHaTa eKCliepUMEHTalHa padoTa U3BbpILIEHA 32
MPEYNCTBAHE HA XEMOIIMAaHUHUTE OT PA3IUYHU OPraHU3MU, IPUHAIICKAIIH KbM JIBaTa MOABUA,
KaKTO U TSIXHOTO CTPYKTYpPHO XapaKTepu3UpaHe — ONpeAesiHE Ha MOJIEKYJIHU Macu U N-KpaitHu
nocnegoparenHoctu. OmpeneneHa € MbpPBUYHATA CTPYKTypa Ha HSIKOM MPEACTABUTENH Ha
noaBuI0BeTe. Beekn MpOTerH MMa yHUKaTHa aMUHOKHCEIMHHA IMOCJIEN0BATeTHOCT, KOATO ce
oTpezieNisi OT HyKJIEOTUAHATA TOCIeI0BATeIHOCT Ha Te€Ha KOIMpaIll TO3U MpoTerH. Bb3 ocHOBa Ha
omnpejereHaTa HYKJICOTHIHATA TOCIEJOBATEIIHOCT € U3BEJACHA I'bpBUYHATA CTPYKTypa U
MOTCHIMATHUTE [ICHTPOBE Ha TIIMKO3WJIMpaHEe Ha TpUTe m3odopmu Ha xemonuanuHa ot Helix
lucorum.

- Beriuexuapatau CTpyKTYpH Ha MEIHU TIUKONPOTEHHHU (CYMEPOKCHI AUCMYTa3u H

XEMOITUaHUHU);

OcHoBHara 4acT OT JUCEepTAaUMOHHUS Tpyn € rmaBa [V, B KOATO ca MpeIcTaBeHU
MOJIYYEHUTE PEe3yNTaTH OT padoTara 1Mo ompeaessiHe Ha pa3HOOOPa3HU CIOXKHHU BBIIIEXUAPATHH
CTPYKTYPH U LIEHTPOBE Ha TJIMKO3WJIMPAHE B U3CJEIBAaHUTE INIMKONPOTEeHHU. M3cnenBanusira ca
MPOBEJACHM HAa BHCOKO HAay4YHO HUBO MpPU HU3MOJ3BaHE HAa Hali-HOBA MAaCCIEKTPOMETpPUYHA
TEXHUKA.

- OyHKIMS HAa OJUTO3aXapUJIHUTE CTPYKTYpHU B MEIHH TJIMKONPOTEHHH, CBBP3BAIIU

KHCIIOpOHU (hOopMH;

B rnmaBa V ca uznokeHu pe3ynaTaTuTe OT U3CIEABAHUATA Ha (PU3UKO-XUMHUYHUTE CBOMCTBA
Ha HOBUTE IMIMKONpPOTeUHU. M3Ka3aHu ca MpernonoKeHUs 3a poJisiTa Ha TIIMKAHUTE, U TSIXHOTO
BIIUSTHUE BbPXY CTPYKTYpaTa, CTA0MIHOCTTA U (PYHKIIMSTA HAa TIIMKONPOTEeHHNUTE. B Ta3u riasa ca
MpEeACTaBEHW U M3CIEABAHUSA BBPXY MIPOSBSBAHATA OT MOJIIOCKOBM XEMOILMAHWHU €H3WMHA
AKTUBHOCT.

- YyacTueTo Ha IVIMKaHW B TMOTCHIHMANeH TepaneBTH4YeH edekt Ha Cu/Zn-cymepokcun

JTUCMYTa31 U XEMOIIMaHUHHU.



B rnaBa VI ca npencraBeHr yCTaHOBEHUTE BB3MOKHOCTH 3a TEPANEBTUYHO MPHUIOKEHHUE
Ha w3oimupanute Cu/Zn-cymepokcuI OUCMyTa3d W XEMOLMAHWHHM, Karo HOBU MHPOIYKTH C
aHTHOAKTepUAJICH, aHTUBUPYCEH U MPOTHUBOTYMOpPEH e(eKT. V3ka3aHu ca u MpearnoioKeHus 3a
Y4aCTHUECTO HA INIMKAHUTC 3a IMIOTCHUUAJIHUA TCPAIICBTUYCH e(i)eKT Ha INTUKOIIPOTCHUHUTC.

JlucepTallMOHHUAT TPy 3aBbpIlBa ChC 17 U3BOAM U ChC CpaBKa 3a npuHocute. M3Boaure
KOPECTIOHANPAT OTJIIMYHO C MPEACTABEHUTE U OOCHICHH PEe3yATaTH U MPEACTABIT Hal-BaXKHUTE
Hay4YHU U HAYYHO-TIPUJIOXKHU MTOCTHXKEHUS B qucepTanuoHHus Tpya. [loka3sart, ye mocraBeHuTe
3a/la4yM U LEeJH ca U3IIBJIHEHU YCIIEHIHO.

7. IlpuHOCH ¥ 3HAYUMOCT HA Pa3padoTKaTa 3a HAyKaTa U NMPaKTUKaTa

JlMcepTalMoHHUAT TpPyHd, npeiacraBeH oT mnpod. n-p [onamika, chabpika 3HAYUTEIHU
HAyYHU TOCTIKEHHS B 00acTTa Ha OMOOpraHMYHATa XUMHS, KAKTO U TaKWBA C BB3MOXKHOCT 3a
npakTuyecko npuioxenue. [Ipunocure ca knacuduuupanu B 4 rpymnu:

- IPUHOCH, ChIBPIKALIM HOBA U OPUTMHAIIHA 32 HAayKaTa HHpOpMaLus;

- IPUHOCHU C TIOTBBPAUTENIECH XapaKTep;

- IPUHOCH C METOJUYEH XapaKTep;

- IPUHOCH C IPUJIOKEH XaPAKTEP.

KeM mbpBaTa rpyna NpPUHOCH, CHIbP:KAINA HOBA M OPHIMHAJIHA 3a HAayKaTa
uHopMamms, ce OTHACAT pE3yATaTUTe OT Hu3CIeABaHUATa BBPXY Cu/Zn-cymepokcun
IMCMyTa3a, €H3UM KOWTO WMrpae BakKHA POJII B aHTHOKCHJAHTHATA 3alUTa KAaTO EIMMHUHHUPA
cynepokcuanute pagukanu (nyoauxayuu 1, 2, 9, 13, 15, 21, 27, 29, 30, 33, 36). U3onupanu u
npeuncTenu ca Hopu Cu/Zn-cymepokcun aucmyrasu ot reouynn mamose Humicola lutea 110,
Humicola lutea 103, Aspergillus niger 26 u or apoxau Kluyveromyces marxianus NBIMCC
1984. Pa3zpaborenure gab0paTOpHU TEXHOJIOTHH Ca TMO3BOJIMIIA MPEYUCTBAHE HA CH3UMHUTE C
BHCOK JIOOMB M BHCOKa cTerneH Ha uncTota. CymepoKCcH] AUCMYTa3uTe ca OXapaKTepH3HpaHH
CTPYKTYpHO C TIOMOIITa Ha CBHBPEMEHHM METOJM W TEXHUKH KaTo: CEKBEHTEH aHalu3,
MacCleKTPOMETPUYEH  aHalu3, KPbroB JUXPOU3BM, (PIYyOpEClEHTHAa CIEKTPOCKOMUS,
aTOMHO-a0COpOIMOHHA crnekTpockonuss u ap. OmnpeneneHu ca TBbPBUYHUTE CTPYKTYpPH Ha
Cu/Zn-cynepokcun aucmytaza ot H. lutea 103, A. niger 26 u K. marxianus NBIMCC 1984.
[TocpencTBOM MOJNEKYITHO MOAETHpPaHE ca MOCTPOCHN MOJIENT Ha TPUU3MEpHATa CTPYKTypa Ha
Cu/Zn-cynepokcua AUCMyTa3H, ONPEICICHU ca eIEMEHTH Ha BTOpUYHATa CTpyKTypa. [IpoBeneH
€ 3a1bJ100YEeH aHaINU3 Ha CTAOMIIHOCTTA Ha CYNEpPOKCH] AUCMYTa3uTe B 3aBUCUMOCT OT pH Ha
cpenaTa v TeMIieparypara, KakTo U Ha ()aKTOpHTe KOUTO OKa3BaT BIHSHHE BbPXY CTaOMITHOCTTA
Ha Te3U CH3UMU. 3a MBbPBU IBT Ca XapaKTePU3UPAHU BBIVIEXUAPATHH CTPYKTYPU HA MPUPOTHO
[JIMKO3MIMPAHU CYMEPOKCHU]T AUCMYTa3H MOCPEACTBOM MaccrekrpomerpuueH ananu3 (MALDI
TOF MS, MALDI TOF TOF u ap.). Te3u u3cnensanusi, U3UCKBAIIH CIICIMATA3APAHA allapaTypa,
ca MpoOBeJeHN OaroJjapeHue Ha ChTPYJHHYECTBOTO Ha pod. aA-p Jlonamka ¢ u3cineqoBaTesicku
ueHTpose B ['epmanus u benrus.

KbM rpymnarta mpuHOCH, ChABpKAIIA HOBAa M OpPUTHHATHA 3a Haykara mH(opmamms, ce
OTHACAT W pE3YJNTaTUTE OT U3CICIABAHUATA BBHPXY KHUCIOPOI-MPEHACIIIUTE TPOTEHHH,
XeMOILIMaHUHU. V30IupaHu U CTPYKTYpHO OXapaKTEepPH3UPAHU Ca XEMOIMAaHWUHH OT Pa3uYHH
MOJIFOCKOBH M apTPOIOJHU OpraHU3MH, MpelcTaBeHa € HWH(OpMallus 3a CTPyKTypaTa Ha
BBIJICXUPATHUTE BEPUTH, CBBP3aHU KbM XEMOIIMAHUHOBHTE MoJieKy i (nyon. 3 -7, 9-11, 13, 15,
16, 18, 27, 30, 33, 34, 45).



B cbTpynHunuectBo ¢ YHuBepcutera B rp. ['eHT, benrus e ompezaeneHa mbjHaTa reéHHa
CEKBEHIIMS Ha JBE OT M30(OPMUTE HA XEMOIIMAHWHA, U30JIMPAH OT TPAJUHCKU OXJIIOBH OT BHJIA
Helix lucorum (HIH), cporBetno B-HIH u ap-HIH, u wactuuno wa tperara (on-HIH).
IlocpencTBoM aHanM3 Ha HYKJIEOTHIHATA IIOCIIEIOBATEIHOCT € OINpEIEHA TAXHATa IbpBUYHA
CTPYKTypa W TMOTCHIUAIHUTE LEHTPOBE Ha rimko3wiupane (ny6n. 37). ToBa HECHMHEHO ¢
Hal-e()eKTUBHUAT MOAXOJ 3a OINpeAesiHE Ha IbpBUYHATA CTPYKTypa Ha BHCOKOMOJIEKYJIHU
MPOTEMHHU, KAKBUTO ca XeMmouuaHuHuTe. [IBIHOTO CTPYKTYpHO OXapakTepuzupaHe Ha
xemMouuManuHa oOT H. [ucorum TpeAcTaBisiBa CEPUO3EH MPUHOC B TO3HAHHETO 3a
KHCIIOPOI-IIPEHACALIUTE IPOTEUHU OT Oe3rpbOHAYHH.

Pesynrature or wu3cnenBanuara Ha mpod. n-p omamka BBpXy omnpeAensHe Ha
BBIVICXUIPATHUTE CTPYKTYpH M YCTAHOBSBAHE HA BIMSHHETO WM BBPXY CTPYKTypara u
CBOWCTBaTa Ha TJIMKOIPOTEHHU TMPEACTaBIABAT Oe3CcHopeH HaydeH npuHoc. OmnpeneneHu ca
[IEHTPOBE Ha TIUKO3WIMPAHE M CTPYKTYPHUTE HA BBHIVIEXUAPATHUTE BEPUTH B MOJICKYyJaTa Ha
xemolrannHa ot Rapana venosa (RvH). Ha 6a3ara Ha rosssm Opoii u3cieaBanus ca JoKa3aHu 53
BBIJIEXUIPATHUA CTPYKTYPH OT BUCOKOMAHO3€H M KOMIUIEKCEH THIT B Mojiekynata Ha RVH (nyo6x.
18, 21, 30, 31). Onucan ¢ HOB Kiac N-IIMKaHH IPU XEMOIUAHMHUTE OT MOJIIOCKH, BKIIFOUBAIIL
xekcyponoBa kucenuHa u GIcNAc, cBpp3aHu KbM BbTpelleH Qyko3eH ocTaTbk. PazpaboTeH e
eeKTUBEH METOJ 3a OIpeleisHe W WACHTU(UIMpaHE HA BBITICXHIPATHU CTPYKTYpU HA
XEMOIIMAHWHU C HEHM3BECTHA WJIM YaCTHYHO M3BECTHA WbpPBHYHA CTpyKTypa (nyon. 21).
YcTaHOBEHO €, ye KbM IIOJIMIENTUAHTAa Bepura Ha cTpykrypHara cyOeaununa HtH1 nHa
xemonmannHa ot Haliotis tuberculata (HtH) ca cBbp3anu 15 riukaHa, KOUTO MpUTEKABAT
CIIOXKHHM  BBIVIEXUApPATHH CTPYKTYypH (ny6r. 39). IlpemioxkeH € HOB CIEKTpaJieH METOX 3a
OIpejie/siHe Ha Pa3OJ0KEHHETO Ha TIIMKAHUTE B MOJIIOCKOBH XeMOUUaHuHH (nyon. 43).
Omnpenenenure BBIIEXUIPATHU CTPYKTYpU MPHU XeMOLMAaHWHU OT Buna Mollusca oborarsBar
0aszaTa JaHHM 32 BBIVIEXHUIPATHHU CTPYKTYPH Ha TIIMKOMPOTEeUHH. Pe3yaTarure ot usciaenBaHusTa
Ha mpod. a-p Jlonamika BBpPXY TJIUKOMPOTEMHU C TIOMOINTa HA MACCIEKTPOMETpHUS ca
nyOsMKyBaHH B ri1aBa ot kaura (Tandem Mass Spectrometry and Glycoproteins. Tandem Mass
Spectrometry - Applications and Principles) (ny6x. 41). 3a mbpBu BT € W3Ka3aHa XUIIOTE3a 3a
ydacTHe Ha TJIMKaHUTe Tpu chopMHpaHe HAa TpPETHYHATA CTPYKTypa HAa MOJIOCKOBUTE
xemouuanuuu (nyos. 19).

Pesynrarute oT M3cieABaHHUATA HA XEMOI[MAaHHHA OT R. VEN0Sa M HEroBU MOJACTPYKTYPH
(cyOequuuny ¥ (YHKIHOHATHU EAMHUIM) MOCPEICTBOM KPBrOB JUXPOH3BM, NEMOHCTPHUPAT
BIIMSHUETO HA YETBbPTUYHATA CTPYKTYpa U OJHMIO3aXapUIUTE BBPXY CTAOUIUTETHUTE WM
XapakTepucTuku (nyon.27, 34).

Cepuosen npuHoc uma mnpod. a-p Jonamika npu pasKpUBaHETO Ha BB3MOXKHOCTH 3a
MEIUIIMHCKO MPUIIOKEHNE Ha U30JIMPAHNATE IIIMKONPOTEenHHU. [IpencTaBenn ca nokasaTencrsa 3a
BJIUSHUETO Ha OJMIO3aXapUIHHUTE CTPYKTypU 3a HHXHOupamus epekT Ha (PYHKIHOHAIHU
SIIMHMIIM CPEILy PETUTMKAIMSITA Ha BUPYCH, TYMOPHH KJIeThuHM JIWHUK 1 Oaktepun (nyox. 30, 31,
42, 47).

3a MBPBU BT € MOKA3aHO yYaCTHETO Ha MOJTIOCKOBU XEMOIIMAHWHHU B 3alIUTHATA (DYHKIIUS
Ha OpraHW3Ma, KaTo OCUTYpsBaT IIbpBOHAYallHA 3allUTa Cpeuly HHQPEKIHUO3HU MaTOTCHH.
Cybenununa f-HaH Ha xemormanunHa oT oxiroBH ot Bua Helix aspersa e nokasana, karo MHOTO
MEPCIIEKTHRHA 3a BKJIIOYBAHE BHB (DapMaIleBTUYHH MTperapaTH Cperry HHPESKITUH, TPUINHEHH OT
Staphylococcus (ny6n. 47).



JlokazaHa € MPOTUBOTYMOpPHATa aKTUBHOCT Ha MOJIIOCKOBU XEMOIIMAHUHU, U30JIUPAHH OT
MOPCKHM M CYXO3€MHH OXJIIOBH, BbpXY KieTbuHU JUHUM T-24 u CAL-29 oT pak Ha NUKOYHHUS
Mexyp. Haii-cuiiHo uspaseH edekt e HabmoqaBan npu GpyHKiMoHanHa eaunuia h va -HIH. 3a
I'bPBU ITBT € MIPEIOCTABEHA IPOTEOMHA KapTa 3a IUTOCTATUYHOTO AEWCTBUE HA XEMOLIMAHUHA OT
oxmoBu oT Buaa H. lucorum Bepxy doBemkara kierbuHa jmHus CAL-29. H3kazano e
MIPEIOJIOKEeHNE 3a crielu(rUHaTa poJisi Ha OJIMT03aXapUAHUTE CTPYKTYPH Ha XEeMOLMAHUHUTE
3a TAXHOTO OHMOJIOTHYHO JAEHCTBUE CPEIly PaK Ha MUKOYHHS MeXyp (nyon. 48, 50).

K®M BTOpaTa rpyna NpuHOCH ¢ IOTBBPANTEIEH XapaKTep ca OTHECEHH HIKOU Pe3yJITaTh
OT HW3CIIC/IBAHUATA BBPXY CTPYKTypaTa u cBoiictBata Ha Cu/Zn-cymepokcuja IUCMYTa3H OT
paznuunu u3rounuiy (ny6s.12, 26). [lorBbpcHa € HalpaBeHaTa KOHCTATALUs OT APYTH aBTOPH,
Ye Mpe3 MOCIeIHUTE TOANHH EBOJIIOIHATA Ha €H3UMA € JJOCTUTHAJIA TOYTH KOHCTAaHTHA BEJTMUMHA.

[TocpencTBOM aHalM3 € TPAHCMUCHOHHA ENEKTPOHHA MHUKPOCKONHS € IOTBBpACHA
nH(pOpMANKATA 32 CIIOKHA IPOCTPAHCTBEHA CTPYKTYpPA Ha MOJFOCKOBHTE XEMOLIMAHUHH, KAKTO
pa3IMYHOTO TMOBEJCHUEC HAa HATHMBHUTE MOJICKYJIM Ha XEMOIIMAHWHH M TEXHHTE W30(OpMH,
W30JIMPAHU OT PA3JIMYHU OPTaHMW3MH, TPU MPOMSHA Ha yCJOBHUATA Ha cpenata: pH, Hanuuune Ha
Ca® u Mg2+ (ny6n. 10, 27, 33). Wnrepec mpeacTaBisiBa MOJYYEHHAT PE3yiTaT OTHOCHO
MOJIEKyJIHaTa Maca Ha HaTHBHa xeMmoluaHuHoBa Mojiekyna RvVH (8455 + 51 kDa), uzmepena
nocpeactBoM MALLS ananus, onpeaensHeTo Ha KOSTO, OPaAH roJeMUs pa3Mep, € 3aTPyIHEHO
C KOHBECHIIMOHATIHUTE MeTOou (1ny6. 40).

Bb3 ocHOBa Ha rojeMusi Opoil W3CIeIBaHHS BBPXY CTPYKTypara Ha TIIHKAHHUTE IIPH
MosrockoBuTe xemormanuan RvH wm HtH, e morBepaeHO chliecTByBaHETO Ha IMPEIMMHO
N-TJIMKO3MIMPaHK CIOKHU BBIJIEXUAPATHA CTPYKTYPH, CXOJHHM Ha HAOJIOIaBaHHUTE IIPH
noBeveTo xemonuanuuu ot Buaa Mollusca (ny6x. 18, 21, 30, 31, 39, 49). I1pu xeMOMaHUHHUTE OT
By Arthropoda ca nokasanu u Kbcu O-TIIMKO3WIHPaHu CTPYKTYpH (nyoa. 16, 45). [TotBbpaeHO €
y4aCTHETO Ha BBIJICXUAPATHUTE CTPYKTYPH B CTAOMIN3UPAHETO HA YETBBPTHYHATA CTPYKTYpPa Ha
XeMoIMaHrHOBaTa MoJiekyna rpu Buaa Mollusca (nyoz. 39).

[MonydeHn ca TOTBBPAUTEIHM JaHHH OTHOCHO BB3MOXKHOCTUTE 351 NMPHJIOKECHUE Ha
CYIEPOKCHJI AUCMYTa3d W XEMOI[MAHUHU MpPU Ch3JaBaHE HAa HOBU IMOJIXOIU 3a MPEBEHIMS U
JICYUCHUE HA BUPYCHH, OAKTEpUATTHH U TyMOpHH 3a0onsBanus (ny61.25, 36, 42, 50).

KbM Tperarta rpyna npuHOCH ¢ MeTOAHYEH XapaKTep ce OTHACAT pa3paboTEHUTE METOU
Y YCJIOBHUS 3a MPEYHCTBaHE Ha MPOTEUHUTE, KOUTO ca OOEKT Ha M3CJe/IBaHe B TUCEPTAIMOHHUS
Tpyx. PazpaboTenu ca HOBH, epeKTHBHH CXEMH 3a MPeUYrcTBaHe Ha eH3umute Cu/ZNn-cynepokcus
IUCMYyTa3u OT THOWYHM IIIaMOBE U JPOXAW, B pe3yaTaT Ha KOETO ca TMOIy4YeHH
€JIeKTPOPOPETUYHO YHCTU M C BUCOKAa aKTUBHOCT eH3uMu (nyon. 1, 26, 29). WscnenaBaHute
naMoBe W pa3pabOTEHUTE METOAM ca NPWIOKHUMH 3a HHAYCTPHAIHO MPOU3BOACTBO Ha
MPEYNCTEeHN €H3MMH 3a HYXIWTe Ha ¢apMmaleBTUYHaTa W  XPaHUTEIHO-BKYCOBa
npoMHUIUIEHOCTH. [lpu wW3omuMpaHe Ha HATHBHUTE XEMOIIMAHWHOBH MOJICKYJIH, KAaKTO H
M3TPaXAAMNTE TH CyOeUHUIIN 1 QYHKIIMOHATTHU SIUHUIIN, € U3TI0I3BaHa TeYHa XpoMaTorpadus
(FPLC) ¢ Habop OT KOJIOHH C BUCOKa pa3aenuTeniHa cocooHoct: Resource Q, Mono Q HR 10/10,
Mono Q HR 16/10, Sepharose Fast Flow Q DEAE-Sephacel u np. (nyoxr. 9, 10, 33, 47).

KbM Ta3m rpyna mpuHOCH ce ONpeNeisT W MPEeIoKEHUTE: HOB METOJ 3a aHaju3 Ha
[JIMKAHU B CMECH; HOB IOJIXO0/] 3a ONIPEIENSHE Ha CII0KHU BBITIEXUAPATHU CTPYKTYPHU U LIEHTPOBE
Ha TJIIMKO3WIMpaHE B M3CJICIBAHUTE TIUKOMPOTEHHU. Pa3paboTeHUsAT (PryopeciieHTeH METO/,



MpEACTABISBAI] TUTPYBaHE C KOMIUIEKC OT aHMOHHO (uyopeciieHTHO Oarpuio u 0-BBV
(N,N’-bis-(benzyl-2-boronic acid)-[4,4']bipyridinium dibromide), e moaxossi 3a OTKpHBaHe Ha
TVIMKaHH, KaKTO M 32 ONPEICIISIHE HA TSXHOTO PA3MOJIOKEHUE — ,,U3TI0KEHU WIIH ,,lIorpedanu’
BBHB BBTPEIIHOCTTA HA pOTenHOBaTa MoJiekyia (ny6n. 43). Upe3 amuaupane ¥ MepMETHIHNPAHE
Ha riukanute 1 MALDI-MS ananu3 e nokazaHa XeKCypOHOBa KHCEIMHA B CTPYKTypara Ha
[IIMKaHU OT CyOeAMHUIIUTE Ha XeMolnanuHa ot R. venosa (nyox. 31).

KbM rpynata npMHOCH ¢ NPHJIOKEH XapaKTep Ce OTHACAT MPEII0KEHNUTE 1a00paTOpHU
TEXHOJIOTHH 3a npeuncTtBane Ha Cu/ZNn-cymnepoKcua JUCMyTa3d M XEMOLMAHUHU OT Pa3iIMyHU
M3TOYHUIIM, KAKTO U IOKA3aHUTE B JUCEPTALMOHHUS TPYJ BB3MOKHOCTH 32 M3IIOJI3BAHETO HA
TE3U MPOTEHHU TPH JICYCHHE Ha BUPYCHH, OaKTepHaTHU M TyMOpHH 3aboisBanus. CepuoseH
MPUHOC TPEJCTaBiIsiBa Ch3laBaHeTo Ha reHHa Oanka ctpykrypu (JJHK m PHK) u 6a3a or
CTPYKTYpU Ha TIMKaHH, KOUTO MOTAaT Jia ObJAT MOJIE3HU NMpHU ObJEIIM H3CIEABAHUS 1O TE3U
TEMaTUKH.

B 3aKIIFOYCHUEC, NPCACTABCHUTC HAYYHUTC IPHUHOCH B HY6J'II/IK8.I_II/II/IT6 Ha HpO(i). a-p
Z[onanma Ca HOBOCT B HayKaTa U UMAT 3HAYUM IPHUJIOKCH IMOTCHIUAJI. 3a IMPHUIIOKHUA XapaKTEP
Ha pE3yJITaTUTC OT U3CJIICABAHUATA HA HpO(i). a-p I[onamKa CBUICTCIICTBAT Ch34aACHUTC 6 6p0$[
ITIOJIC3HU MOJICJIN U ITIATCHTH.

8. IIpenenka Ha nyOJMKANMUTE 110 AUCEPTALMOHHMSA TPYI

B nucepraumonnus tpya Ha npod. a-p Jomamka ca Brirouenn S50 myOnukanuu (¢ o0y
umnaktT ¢akrop 98.359), KOMTO ca U3BBH BKIIOYEHHTE B JIUCEpTalusTa 3a ,,JJOKTOP™.
[lyOnukanuuTe ca pe3ynrar Ha KOJIEKTUBEH TPy, IOBEUETO ca cbe 6 — 7 chaBTOpu. HecbmHeEH,
obaye, e IPUHOCHT U BojeUIaTa pois Ha npod. a-p Jonamika B myOnukanuute — B 35 OT TSX TS €
I'BPBU aBTOP W/WJIM aBTOP 3a KOPECMOHJACHLUsA. Pe3ynraTuTe OT HaydHOHU3CJEIOBaTElICKaTa
neitHoct npod. a-p Jomamka ca myOnMMKyBaHM B aBTOPUTETHU MEXAYHAPOIHH CIHCAHHS B
obmacrra: Biochimica et Biophysica Acta, Archives of Biochemistry and Biophysics, Comparative
Biochemistry and Physiology, Biochemical and Biophysical Research Communications,
Spectrochimica Acta, Carbohydrate Research, u ap. OT npeicTaBeHaTa CrpaBKa 3a U3IIbIHECHHE
Ha kputepunte Ha MOXII®D-BAH 3a HayuyHa cTemneH ,,JOKTOp Ha HAyKUTe™ cTaBa sicHO, ye 20 ot
nyonukaruute ca B Q1 o6mact (WoS unu Scopus), 18 ca B Q2 obnact, u cboTBeHO 8§ U 2 ca
nyonukaruute B oonactu Q3 u Q4. Uma 1 myGnukanust B uzganue cbe SJR 6e3 IF. Egna ot
npeCTaBeHUTe MyOJUKAIMK TPEICTaBsiBa TllaBa OT KHura: ,,Tandem Mass Spectrometry and
Glycoproteins”, B ,,Tandem Mass Spectrometry - Applications and Principles, ¢ enurcTBeH aBTOp
npod. n-p Honamka. B nucepranusra ca BKIOUEHH U 4 KpaTKU CHOOIIEHUS, MyOIUKYBaHU B
HAy4YHU CIHCAHMUS, TI0 KOUTO ca 3a0eNsI3aHu IIUTATH.

[IpencraBenu ca 83 yuacTus B MeKIyHApOJHU W HAI[MOHAIHU HAYYHU (OPYMH, OT KOUTO
14 yctHM noOKJIana M3HECEHM Ha MPECTHXHU MexayHaponHu (opymu. [lokazarenHu 3a
MeXIyHapoJHa pa3ll03HaBa€MOCT M 3HAUMMOCT Ha HAyYHHUTE Pe3yJTaTH OT M3CIeABaHUATA Ha
npod. a-p Honamka ca roneMust Opoil IUTHpaHUS HA HEMHUTE TpyaoBe. B mpunoxenara
CrpaBKa ca IpeacTaBeHu 527 nurtupanus B WoS nim SCopus.

PesynraTturte, nocTUrHaTu B qucepTanusaTta Ha npod. a-p Jlonaiika, ca CBbp3aHu C peanLa
HAIMOHATHU U MEXIYHApOJHU MpoeKTU. T e pbkoBoauTen o0mo Ha 21 HaMOHATHU HAY4YHU
WK 00pa30BaTeIHM MPOEKTH, PHKOBOIUTEIN € Ha OBJITApCKUS €KUMl B APYrH 21 MeXIyHapOAHU
ITPOEKTH U € YYACTHUK B 2 MEXIYHAPOJHH MPOEKTH.



PeBy.]'ITaTI/I, IOCTUTHATH B AUCEPTAOHMOHHHUA TPYHd, Ca OCHOBA 3a IATCHTHU MW IIOJIC3HU
MOACIIN.

9. JIn4HO yyacTHe Ha aBTOpPa

[IpencraBeHusT AucepTalliOHEH TPyA Ha npod. aA-p Jonamka 3a IpUChKAaHe Ha HaydHa
CTEIEH ,,JOKTOp Ha HAayKuTe” € pe3ynrar oT noutu 20 roauiiHa u3cieaoBarelicka JIeHHOCT.
bescnopHO € MMYHOTO y4yacTHe Ha JUcepTaHTa B MpoBeJeHUTe uzcieaBaHus. Gopmynupanute
MPUHOCH M TIOJIYYEHU pE3yNTaTH, ca pe3yiaTaT OT HEHHOTO MPAKO y4dacTHE B MPOBEACHUTE
€KCIIEPUMEHTH WIH OT padoTara Ha PbKOBOJICHUTE OT Hes JOKTOpaHTU. CBUEICTBO 3a TOBA ca U
MyOIMKAMUTE, KOUTO OTpa3siBaT Pe3yNTaTUTE MO AMCEpTalUsITa — B MO-ToJisiMaTa 4yacT OT TIX
npod. n-p Jlonamka € mbpBU UM BTOPU aBTOP, W/UIIK aBTOP 32 KOPECIOHACHIIHS.

10. ABTOpedepar

ABtopedeparsT € 100pe opopMeH, HampaBeH € crope U3UCKBaHusATa Ha [IpaBuinHHKa 32
YCJIOBHSITA U Pelia 32 MPUI00MBaHEe HA HAYYHH CTETICHU U 32 3a€MaHe Ha aKaJIeMUYHU JJTEKHOCTH
B MOXIL®-bBAH, kato chabpka LEIUTE W 3aJa4yuTe, OCHOBHUTE pE3YyJTaTH NOCTUTHATU B
JTUCePTaLUATa, U3BOJUTE U MPUHOCUTE HA AUCEPTALUOHHUA TPY/IL.

11. Kputuunu 3a0ej1e;KKH U NPenOpPbKU

Hsmam kputuyHu 3a0eneXKu KbM IPEACTaBSIHETO Ha JAUCEPTALMOHHUS Tpyld U
IIPEACTABEHUTE 110 KOHKYPCA MaTepUaIH.

12. JInyHM BOeYaTJdeHUA

[To3naBam mpod. n-p Jomamka or MmomeHTa Ha nocteiBaneTo i B MOXI[®-BAH. Mourte
JMYHYU BIEUYATIICHHS ca, 4 TSI € MHOTO paboTocnoco0eH, IelIeyCTpeMEH U OTAaieH Ha paboTara
CH y4YeH, KOETO HEChbMHEHO € JIOBEJIO /0 3HAUUTEIIHU IMOCTIKEHHUS, KaKTO Hayudd, Taka U C
BB3MOXKHOCT 3a MPUJIOKEHHUE B MPAKTUKATA.

13. Ilpenopbku 3a 0baEIO H3NOI3BAHE HA M CEPTAMOHHHUTE PHMHOCH U Pe3yJITATH

Pesynratute OT mpoBeaeHUTE B JUCEpTALMATA HW3CIEIBAHMS BEUYE€ HAMHUPAT CBOETO
npakTudecko npumnoxenue. [Ipod. a-p Jlonamika 1 ppKOBOJEHUAT OT Hesl KOJIEKTHB ca HOCUTEIH
Ha 10 HalMOHATIHM HArpaau, MOJYYEHU 3a EKCIUIoAaTalMs ¥ KOMEpCHalIM3alus Ha HaydyHU
pesynratu. llpenopruBam Ha mnpod. a-p Jomamka na mpenaae cBOUTE 3HaHUA W OoraT
€KCTIEpUMEHTAJICH OTUT Ha MJIAJIU KOJIETH.

3AKVIIOYEHUE

JIMCEpTalMOHHUAT TPYL CbOBPHCA HAYYHU U HAYYHO-NPUTIONHCHU pe3yimamu, KOumo
npeocmaegnaéam OpUZUHAIEH NPUHOC 6 HAYKama Y OTTOBAPAT HA BCHMYKM W3UCKBAHUS Ha
3akoHa 3a pa3BUTHE Ha akaJeMUYHUs cbeTaB B Penyonuka bonrapus (3PACPB), [IpaBunnuka 3a
npunarane Ha 3PACPDB u [lpaBunnuka 3a npwiarane Ha 3PACPb na BAH. IlpencraBenure
MaTepUajIl U TUCEPTAUOHHU PE3YITATH HAIBJIHO ChOTBETCTBAT Ha ClIeHU(UIHUTE U3UCKBAHUS
Ha [IpaBunnuka Ha MOXI®-bAH 3a npuinoxenue Ha 3PACPD.

JlucepTallMOHHUAT TPYyJ TMOKa3Ba, 4e AucepTaHTbT npod. n-p IlaBnmuuka Jlonamika
NpUTeKABa 331bJ00UYEHU TEOPETHMYHH 3HAaHUS W MNPO(EeCHOHATHM YMEHHMS IO HaydHa
CMELUANHOCT ,,buopraHuyHa XuUMUs, XUMHS Ha MPUPOJHUTE M (PU3MOIOTUYHO AKTUBHHU



BEIIeCTBa” KaTO [eMOHCTPMpPAa KadyecTBa M yMEHHUS 3a TPOBEKIAHE HA HW3CICIBAHHS C
MOJIy4aBaHe HA OPUTUHAIHYU U 3HAYUMU HAYYHH MPUHOCH.

[Topamu TOPEU3IOKEHOTO, YOENEHO JaBaM CBOSITA HOJIOMCUMETIHA OUeHKA 3a
MPOBEACHOTO M3CJE/ABAHE, MPEACTABEHO OT PEIEH3UPAHUTE MO-TOpE AUCEPTALMOHEH TPY,
aBTopedepar, MOCTUTHATH PE3YIATATH U MPUHOCU, U HPedldzam HA HOYUMAEMOMO HAYYHO
JHCypu 0a npucvOU HAyUHaAma cmeneH ,,00Kkmop Ha naykume” Ha npod. a-p umxk. [laBnuHKa
Honamika B o6sacT Ha Buciie oOpa3oBanue: ,,Ilpuponnu Hayku”, mpodecnoHaIHO HalpaBIeHHe
»XUMHUYECKH HayKu’, HaydyHa CHELHaTHOCT ,,bruopraHnyHa Xumus, XUMHs Ha TPUPOJIHUTE U
(hU3MOJIOTMYHO aKTUBHH BEIIeCTBa” .

30.07.2019 r. Penenienr:

(mouent n-p Kpacumupa Unakuena)
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Centre of Phytochemistry, Bulgarian Academy of Sciences

of Doctoral Thesis for awarding a “Doctor of Sciences”
in a field of higher education 4.0. "Natural Sciences",
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scientific specialty ,, Bioorganic Chemistry, Chemistry of Natural and Physiologically Active
Substances ”

Author: Prof. Dr. Pavlinka Alexandrova Dolashka, Institute of Organic Chemistry with
Centre of Phytochemistry, BAS
Topic: "Structure and function of copper glycoproteins, binding oxygen forms”

1. Subject of review

Presented by Prof. Dr. Pavlinka Alexandrova Dolashka, a set of materials in paper and
electronic form, is in accordance with the Rules for the Development of the Academic Staff of the
Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences
(IOCCP-BAS) and meets the criteria of IOCCP-BAS for acquiring the scientific degree "Doctor
of Sciences".

The dissertation includes 50 scientific papers, including a chapter of a book, as well as 4
short papers published in scientific journals. The results, included in the dissertation, are
presented in 71 scientific forums. A list of authors and publications quoting scientific papers,
included in the dissertation, with a total number of 527, is attached. Prof. Dolashka has applied a
list of national and international projects, related to the dissertation material, as well as 6 patent
applications and utility models. A list of awards, received by Prof. Dolaska and the scientific team
she manages, are attached. The documentation presented by Prof. Dolashka is well-designed and
contains the necessary information.

2. Brief biographical data

Prof. Dr. Dolashka graduated from Higher Institute of Chemical Technology “Asen
Zlatarev”, Burgas, in 1980, with a qualification "engineer-chemist”. In 1993, she defended her
PhD thesis entitled "Structure Studies on Proteinase K and Related Enzymes with Spectral and
Kinetic Methods" (supervisor Prof. Nikolay Genov, IOCCP-BAS). Habilitated as a "senior
research associate” Il degree (Associate Professor) in Lab. "Structure Analysis of Proteins”
(currently Laboratory of "Chemistry and Biophysics of Proteins and Enzymes") of IOCCP-BAS
in 2004. Since 2014, she holds the academic position "Professor" in Lab. "Chemistry and
Biophysics of Proteins and Enzymes"” of IOCCP-BAS. She has specialized many times at the
University of Tiibingen, Germany and the University of Gent, Belgium, which has undoubtedly
contributed to the enhancement of her qualifications.

From these brief biographical data it is evident that the work of Prof. Dolashka from the
defense of her PhD thesis till now is entirely within the professional field and the scientific
specialty of the announced competition.



3. Topicality of the subject and relevance of the objectives and tasks set

Professor Dolashka's doctoral thesis deals with a very recent area of protein and
carbohydrate chemistry, which is concerned with the study of natural glycoproteins. In recent
times, interest in them has been growing, both because of their proven participation in a number of
biochemical processes in the plant and animal world, and because of the possibilities for their
practical application for medical and diagnostic purposes. Therefore, the studies of Prof.
Dolashka, which aim is: isolation and characterization of new copper glycoproteins, structure
determination of their glycan residues and their influence on the biological properties of the native
glycoproteins, are undoubtedly a topical scientific subject. In order to achieve the main goal of the
dissertation work, five main tasks are clearly formulated and their successful solving is presented
in the individual chapters of the thesis.

4. Knowing the problem

The literary review covers the published scientific results in the field of study in a total of
441 contemporary literary sources and is structured in separate sections, according to the
problems solved in the dissertation. Chapter | of the literary review considers the studies on
copper-containing superoxide dismutases and hemocyanins. Chapter Il and Ill of the review
examine the published data on carbohydrate structures and their effect on the biological activity of
glycoproteins. The author notes the scientific achievements in the relevant fields, while creatively
analyzing and pointing out the outstanding issues. Chapter IV of the literature review justifies the
need to isolate and structurally characterize new glycosylated superoxide dismutases and
hemocyanins as well as to characterize the relationship between glycosylated nature and the
biological function of these proteins, which in turn will lead to a deeper clarification of the
therapeutic effect and mechanisms of action of new glycoproteins in connection with their
medical application.

5. Methodology of the study

In the dissertation, a number of methods of biochemistry, biophysics and molecular biology
have been used, which allow the achievement of the stated goal and obtain an adequate response
to the tasks to be solved. Along with classical chromatographic and spectroscopic methods for
purification and characterization of proteins, new advanced methods of analysis such as mass
spectrometry, tandem mass spectrometry, genomic and proteomic analysis, glycomics, have been
used.

Specific techniques have been applied to determine the potential therapeutic effect of the
glycoproteins tested: antibacterial, antiviral and anti-tumor properties.

6. Characterization and evaluation of doctoral thesis

The doctoral thesis, presented by Prof. Dolashka, covers a total of 317 pages and contains:
introduction - 2 pages; used abbreviations - 3 pages; literary review - 45 pages; purpose and tasks
- 2 pages; materials and methods - 19 pages; results and discussion - 145 pages; conclusions - 3 p.;
scientific contributions - 2 p.

The “Materials and Methods™ section is justified by a larger volume, as it describes the
variety of methods used in the experimental work. Attention is drawn to the new methods, which
in recent years have been increasingly used in research: genomics and proteomic analysis, mass
spectrometry analysis with various types of mass spectrometers, etc.



The main part of the dissertation, "Results and discussion™ section, consists of six chapters,
respectively subdivided:

- Isolation and structural characterization of Cu / Zn-superoxide dismutases.

This chapter describes the results of purification and structural characterization of new
oxygen-binding glycoproteins with a copper ion in the active site (Cu / Zn-SODs). The
determination of primary structures of the enzymes is presented. The primary structure of proteins
is important structural information, related to their stability and function.

- Hemocyanins of the Arthropoda species - isolation and structural characterization.

- Hemocyanins of the Mollusca species - isolation and structural characterization.

The above two chapters present the huge experimental work done for the purification of
hemocyanins from different organisms belonging to the two subspecies, as well as their structural
characterization - determination of molecular masses and N-terminal sequences. The primary
structures of hemocyanins from some subspecies have been determined. Each protein has a
unique amino acid sequence that is determined by the nucleotide sequence of the gene encoding
this protein. Based on the determined nucleotide sequence, the primary structure and potential
glycosylation sites of the three hemocyanin isoforms from garden snails Helix lucorum are
derived.

- Carbohydrate structures of copper glycoproteins (superoxide dismutases and

hemocyanins);

The main part of the doctoral tehsis is chapter 1V, which presents the results of the work on
determination of various complex carbohydrate structures and glycosylation sites in the studied
glycoproteins. Research has been conducted at a highly scientific level, using the latest mass
spectrometric technique.

- Function of the oligosaccharide structures in oxygen-binding copper glycoproteins;

In chapter V, are presented the results of research on the physico-chemical properties of the
new glycoproteins. There are also hypotheses about the role of glycans and their influence on the
structure, stability and function of the glycoproteins. This chapter also presents studies on the
enzyme activity of molluscan hemocyanins.

- The involvement of glycans in the potential therapeutic effect of Cu / Zn-superoxide

dismutases and hemocyanins.

Chapter VI presents the established possibilities for therapeutic use of isolated Cu /
Zn-superoxide dismutases and hemocyanins, as new products with antibacterial, antiviral and
antitumor effects. Assumptions about the contribution of glycans to the potential therapeutic
effect of glycoproteins are discussed.

The doctoral thesis ends with 17 conclusions and a reference to the scientific contributions.
The conclusions correspond perfectly to the presented and discussed results, and present the most
important scientific and applied research achievements in the dissertation. They show that the
assigned tasks and goals are performed successfully.

7. Contributions and significance of the work for the science and practice

The dissertation, presented by Prof. Dr. Dolashka, contains significant scientific
achievements in the field of bioorganic chemistry, as well as those with practical applicability.
Contributions are classified into 4 groups:

- contributions containing new and original scientific information;

- contributions with a confirmatory nature;



- contributions with a methodical nature;
- contributions with an applied nature.

To the first group of contributions, containing new and original scientific information,
refer the results of the studies on the Cu / Zn-superoxide dismutase, an enzyme that plays an
important role in antioxidant protection by eliminating superoxide radicals (publications 1, 2, 9,
13, 15, 21, 27, 29, 30, 33, 36). Isolated and purified are new Cu / Zn-superoxide dismutases from
the fungal strains Humicola lutea 110, Humicola lutea 103, Aspergillus niger 26 and the yeast
strain Kluyveromyces marxianus NBIMCC 1984. Developed laboratory technologies have
enabled the purification of enzymes with high yield and high purity. Superoxide dismutases are
characterized structurally by modern methods and techniques such as sequence analysis, mass
spectrometry, circular dichroism, fluorescence spectroscopy, atomic absorption spectroscopy and
others. The primary structures of Cu / Zn-superoxide dismutase from the H. lutea 103, A. niger 26
and K. marxianus NBIMCC 1984. By means of molecular modeling, models of the
three-dimensional structure of Cu / Zn-superoxide dismutases are constructed, secondary
structure elements are defined. An in-depth analysis of the stability of superoxide dismutases has
been carried out, depending on the pH and temperature, as well as on the factors that affect the
stability of these enzymes. For the first time, the carbohydrate structures of naturally glycosylated
superoxide dismutases are characterized by means of mass spectrometry analysis (MALDI TOF
MS, MALDI TOF TOF, etc.). These studies, requiring specialized modern equipment, have been
carried out thanks to the collaboration of Prof. Dolashka with research centers in Germany and
Belgium.

The results of studies on oxygen-transporting proteins, hemocyanins, also refer to the group
of contributions, containing new and original scientific information. Isolated and structurally
characterized are hemocyanins from different Mollusc and Arthropod organisms, information on
the structure of carbohydrate chains attached to hemocyanin molecules is presented (publ. 3 -7,
9-11, 13, 15, 16, 18, 27, 30, 33, 34, 45).

In collaboration with the University of Gent, Belgium, the complete gene sequence of two
of the hemocyanin isoforms isolated from garden snails Helix lucorum (HIH), respectively p-HIH
and op-HIH, and partly of the third one (an-HIH). By means of analysis of the nucleotide
sequence, their primary structure and potential glycosylation sites are determined (publ. 37). This
is undoubtedly the most effective approach for determining the primary structure of
high-molecular proteins, such as hemocyanins. Full structural characterization of hemocyanin
from garden snails H. lucorum represents a significant contribution to the knowledge of
oxygen-transporting proteins from invertebrates.

The results of Prof. Dolaska's research on the determination of carbohydrate structures and
the identification of their influence on the structure and properties of glycoproteins, represent an
indisputable scientific contribution. Glycosylation sites and carbohydrate chain structures in the
hemocyanin molecule of Rapana venosa (RvH) are defined. On the basis of a large number of
studies, 53 carbohydrate structures of high and complex type have been demonstrated in the RvH
molecule (publ. 18, 21, 30, 31). A novel class of N-glycans in mollusk hemocyanins, including
hexuronic acid and GIcNAc, linked to an internal fucose residue, is described. An effective
method for identifying carbohydrate structures of hemocyanins, with an unknown or partially
known primary structure, is developed (publ. 21). It has been found that 15 glycans are linked to
the polypeptide chain of the HtH1 structural subunit of Haliotis tuberculata (HtH) hemocyanin,
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which have complex carbohydrate structures (publ. 39). A new spectral method has been
proposed to determine the location of glycans in mollusc hemocyanins (publ. 43). The specified
carbohydrate structures in hemocyanins of Mollusca species enrich the database for carbohydrate
structures of glycoproteins. The results of Prof. Dolashka's studies on glycoproteins by mass
spectrometry are published in a book chapter (Tandem Mass Spectrometry and Glycoproteins.
Tandem Mass Spectrometry - Applications and Principles) (publ. 41). For the first time, a
hypothesis for the participation of glycans in the formation of the tertiary structure of mollusc
hemocyanins is presented (publ. 19).

The results of R. venosa hemocyanin and its substructures (subunits and functional units)
studies by means circular dichroism demonstrate the influence of the quaternary structure and
oligosaccharides on their stability characteristics (publ.27, 34).

Prof. Dr. Dolashka has made a serious contribution in revealing the possibilities for medical
application of isolated glycoproteins. Evidence is provided about the effect of oligosaccharide
structures on the inhibitory effect of functional units against replication of viruses, tumor cell lines
and bacteria (publ. 30, 31, 42, 47).

For the first time, the involvement of mollusc hemocyanins in the protective function of the
organism has been demonstrated, providing initial protection against infectious pathogens. The
B-HaH subunit of hemocyanin from garden snails Helix aspersa has been shown to be very
promising for inclusion in pharmaceutical preparations for infections caused by Staphylococcus
(publ. 47).

The antitumor activity of mollusc hemocyanins isolated from marine and terrestrial snails
has been demonstrated on T-24 and CAL-29 cell lines from bladder cancer. The most pronounced
effect is observed using a functional unit h of -HIH. A proteomic map for the cytotoxic effects of
hemocyanin from snails H. lucorum on the human CAL-29 cell line was first provided. It has been
suggested that the oligosaccharide structures of hemocyanins have a specific role in their
biological action against bladder cancer (publ. 48, 50).

In the second group, contributions with a confirmatory nature, some research results
have been reported on the structure and properties of Cu / Zn-superoxide dismutases from various
sources (publ. 12, 26). The statement, made by other authors, that the evolution of the enzyme has
reached an almost constant magnitude in recent years, is confirmed.

The information on the complex structure of mollusc hemocyanins, as well as the different
behavior of the native hemocyanin molecules and their isoforms, isolated from different
organisms, is confirmed by means of transmission electron microscopy analysis, at different the
conditions of the medium: pH, presence of Ca?* and Mg?* (publ. 10, 27, 33). Interesting result is
obtaining of the molecular weight of the native hemocyanin molecule RvH (8455 + 51 kDa),
measured by MALLS analysis, the determination of which due to the large size is difficult with
conventional methods (publ. 40).

Based on the large number of studies on the structure of glycans in mollusc hemocyanins
RvH and HtH, the presence of predominantly N-glycosylated complex carbohydrate structures,
similar to those observed with most haemocyanins of the species Mollusca is confirmed (publ. 18,
21, 30, 31, 39, 49). In hemocyanins from Arthropoda species are also shown short O-glycosylated
structures (publ. 16, 45). The involvement of carbohydrate structures in the stabilization of the
quaternary structure of the hemocyanin molecule at Mollusca species is confirmed (publ. 39).
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Confirmatory data on the potential for application of superoxide dismutases and
hemocyanins in creating new approaches to the prevention and treatment of viral, bacterial and
tumor diseases, has been obtained (publ. 25, 36, 42, 50).

To the third group of contributions with a methodical nature, refer the developed
methods and conditions for the purification of the proteins, which are the subject of research in the
doctoral thesis. New, effective purification schemes for Cu / Zn-superoxide dismutases from
fungal strains and yeast have been developed, resulting in electrophoretically pure and high
activity enzymes (publ. 1, 26, 29). The strains tested and the methods developed are useful for the
industrial production of purified enzymes for the needs of the pharmaceutical and food industries.
In the isolation of native hemocyanin molecules, as well as subunits and functional units, a liquid
chromatographic apparatus (FPLC) has been used with a set of high resolution columns: Resource
Q, Mono Q HR 10/10, Mono Q HR 16/10, Sepharose Fast Flow Q DEAE-Sephacel, etc. (publ. 9,
10, 33, 47).

To this group of contributions are also proposed the following: a new method for analysis of
glycans in mixtures; a new approach to determining complex carbohydrate structures and
glycosylation sites in the glycoproteins studied. The developed fluorescence method, using
titration with a complex comprising an anionic fluorescent dye and 0-BBV
(N,N’-bis-(benzyl-2-boronic acid)-[4,4']bipyridinium dibromide), is found suitable for detecting
glycans, as well as for determining their location - “exposed” or "buried" within the protein
molecule (publ. 43). By amidation and permethylation of glycans and MALDI-MS analysis,
hexuronic acid in the structure of glycans from the subunit of R. venosa hemocyanin has been
detected (publ. 31).

The group of contributions with an applied nature is related to the proposed laboratory
techniques for the purification of Cu / Zn-superoxide dismutases and hemocyanins from various
sources, as well as the possibilities of using these proteins in the treatment of viral, bacterial and
tumor diseases. A major contribution is the creation of gene bank structures (DNA and RNA) and
a base of glycan structures that can be useful in future research on these topics.

In conclusion, the scientific contributions presented in Prof. Dolaska's publications are
novelty in science and have significant potential for practical application. In favor of the
applicability of the research results of Prof. Dolashka testify the six patents and useful models.

8. Assessment of publications related to the dissertation

Dr. Dolashka's dissertation includes 50 publications (with a total impact factor of 98,359),
which are not included in her PhD thesis. The publications are the result of collective work, most
of them with 6 to 7 co-authors. Undoubtedly, however, is the contribution and leading role of
Prof. Dolashka in the publications - in 35 of them she is the first author and / or author of
correspondence. Prof. Dolashka's research results have been published in prestigious international
journals in the field: Biochimica et Biophysica Acta, Archives of Biochemistry and Biophysics,
Comparative Biochemistry and Physiology, Biochemical and Biophysical Research
Communications, Spectrochimica Acta, Carbohydrate Research, etc. From the submitted report
on the fulfillment of the criteria for the scientific degree "Doctor of Sciences” of IOCCP-BAS, it
is clear that 20 of the publications are of the highest (Q1) category journals, referenced and
indexed in world-famous scientific information databases (WoS wunu Scopus), 18 are categorized
in quartile Q2, and 8 and 2, respectively, are the publications categorized in quartiles Q3 and Q4.



She has 1 publication in journal included in SJR (without IF). One of the presented papers is a
book chapter: "Tandem Mass Spectrometry and Glycoproteins,” in Tandem Mass Spectrometry -
Applications and Principles, with the only author Prof. Dolashka. The dissertation also includes 4
short messages published in scientific journals where quotations have been noticed.Prof.
Dolashka has 83 participations in prestigious international and national scientific forums.
Significant for international recognition and significance of the scientific results of the studies of
Prof. Dolashka are the large number of citations of her works. In the attached document, there are
527 citations presented in WoS or Scopus.

The results achieved in Prof. Dolashka's dissertation are related to a number of national and
international projects. She is the head of a total of 21 national scientific or educational projects,
she is the head of the Bulgarian team in 21 other international projects and participates in 2
international projects.

The results achieved in the dissertation are the basis for patents and utility models.
9. Personal involvement of the author

Professor Dolashka's thesis on the award of a Doctor of Sciences degree is a result of almost
20 years of research. It is undisputed the personal participation of the dissertant in the conducted
research. The formulated contributions and the results obtained are the result of its direct
participation in the experiments conducted or the work of the PhD students it manages. This is
also the case for the publications that reflect the results of the dissertation — in most of them Prof.
Dolashka is the first or second author and / or author of correspondence.

10. Doctoral thesis abstract

The doctoral thesis abstract is well-formed, made according to the requirements of the
Regulations for the conditions and order for acquiring academic degrees and occupying academic
positions at IOCCP-BAS. It contains the objectives and tasks, the main results achieved in the
dissertation, the conclusions and the contributions of the dissertation.

11. Critical remarks and recommendations

| have no critical remarks about the presentation of the dissertation and the materials
presented in the competition.

12. Personal impressions

| know Prof. Dolashka from the time she joined IOCCP-BAS. My personal impressions are
that she is a very capable, purposeful and dedicated to her work scientist, which has undoubtedly
led to significant achievements, both scientific and practical.

13. Recommendations for future use of dissertation contributions and results

The results of the research, conducted in the dissertation, have already found their practical
application. Prof. Dr. Dolashka and his team are the winners of 10 national awards received for
the exploitation and commercialization of scientific results. I recommend that Prof. Dolashka
hand over her knowledge and rich experimental experience to young colleagues.



CONCLUSIONS

The doctoral thesis of Prof. Dr. Dolashka contains scientific and applied research
results, which represent an original contribution to science and meet all the requirements of
the Law for the Development of the Academic Staff in the Republic of Bulgaria, the
Regulations for the implementation of the Law for the Development of the Academic Staff, and
the Regulations for the implementation of this law of the Bulgarian Academy of Sciences. The
presented materials and the dissertation results are in full compliance with the specific
requirements of the Regulation for the application of the Law for the Development of the
Academic Staff, adopted of the IOCCP-BAS.

The presented doctoral thesis, shows that Prof. Dr. Pavlinka Dolashka has in-depth
theoretical knowledge and professional skills in the scientific specialty "Bioorganic Chemistry,
Chemistry of Natural and Physiologically Active Substances”, demonstrating qualities and skills
for conducting research with obtaining original and significant scientific contributions.

Due to the above, | convincingly give my positive assessment of the conducted research
presented by the above-described dissertation, abstract of the dissertation, achieved results and
contributions, and propose to the Honorable Scientific Jury to award the degree “Doctor of
Sciences” of Prof. Dr. Pavlinka Dolashka in in a field of higher education "Natural Sciences",
professional field "Chemical Sciences", scientific specialty "Bioorganic Chemistry, Chemistry of
Natural and Physiologically Active Substances".
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