COOUMCKUM YHUBEPCUTET
LCB. KAMMEHT OXPUACKI®

FACLILTY GF GICLOGY
SOFLA UNIVERSITY

PELLEH3UA
oT
npod. A-p, A6H AHa Unuesa Tonanosa
(YneH Ha HX 8 usnvaHeHue Ha 3anosed Ne P/] 09-150/24.06.2019 2.)

Ha ducepmayuoHeH mpyo 3a NPUCbHOAHE Ha Hay4YHa cmeneH ,,JJokmop Ha Haykume” 8 obs1acm Ha sucue
obpaszosaHue: 4. ,,[IpupoOHU HAYKU, MAMeMamMUKad U UHGpOpMamuka“, npogecuoHasnHo HanpasneHue: 4.2.
,XUMUYECKU HAyKu"“, Hay4YHa cneyuaaHocm , buoopaaHu4YHa XUMUS, XUMUS Ha NpupodHume u
¢husuon02U4HO aKMUBHUME 8eujecmea”

ABTop: npod. A4-p nHXK. MaBanHka AnekcaHgposa Aonawka, MOXL P, BAH
Tema: ,,CTpyKTYypa 1 GYHKLUA HA MeAHU IMTUMKONPOTEMHU CBbP3BaLLM KucaopoaHu popmmu”

1. Mpeamert Ha peLeH3upaHe

MpeacrtaBeHMTe 3a peueH3MpaHe maTepuann 3a NPUCBHXKAAHE Ha HayyHaTa cTteneH Ha ,JlOKTOp Ha
Haykute” no obem, cbAbpKaHue, 0POpPMJIeHME HAMbAHO OTrOBapAT HAa M3CKBaHMATa Ha 3PACPB,
MpaBMAHMKA 32 HEFOBOTO NPUAOXKEHUE U BbTpewwHuaA MpasunHuk Ha MOXLd-BAH.

MakeT AOKYMeHTH 3a peueHsupaHe: 1/ OuceptaumoHeH Tpya, 2/ AsTopedepaTt Ha AMCEpPTaLMOHEH
TpyA, 3/ Cnucbk Ha nybankaumm n nateHtn /50 6p. NybavKkaummn n 6 nateHTa/ n NPUNOKEHNE C MbJHUA UM
TEKCT, Ha KouTo e 6asupaH AncepTaumoHHUAT Tpya, 4/ CNMCbK Ha KOHbepeHUMTe, Ha KOWUTO e npeacTaseH
AVCepPTaUMOHHUA TPYA 3aeAHO C A0Ka3aTencTseHuna matepuan — 89 6p. pesiomeTta, 5/ CNUCHK Ha uMTaTUTe,
KOWTO He ce NPUMNOKPMBAT C Te3n, NPOLAOCTaBEHM 33 Hay4yHaTa n obpasoBaTesiHaTa cTeneH , JlokTop”,

MakeT agMUHUCTPATUBHU AOKyMmeHTU: 1/ AsTobrorpadus Ha gokTopaHTa, 2/ CnpasKa 3a U3nbjHeHne
Ha KpuTepuuTe 3a HaydyHa cTeneH ,JJOoKTop Ha Haykute“, 3/ Konue oT pgunaoma 3a npugobuta
obpasoBaTteniHa M Hay4Ha cteneH ,[loktop”, 4/ CnMCcbK Ha HayYHO-U3CeA0BaTE/ICKN NPOEKTU, Harpaau, 5/
MpoTtokon ot 28.05.2019 r. oT paswMpeHO 3acefaHMe Ha KOJIOKBMYM 33 0OCbXAaHe Ha MPOeKTo-
ANCepTaLNOHHMA TPYA.

2.  Kpatku 6uorpadmuHu gaHHuU

MaBnnHKa Jonalwka e 3asbplmnna BXTU , AceH 3natapes”, rp. byprac (aHec YHuBepcutet ,Mpod. a-p
AceH 3natapoB” — byprac). Ts ce AuniomuMpa KaTto Marnctbp cneumanHoct ,,OpraHmMyHa xumma“ npes 1980
r. . MNpe3 1993 r. 3awmMTaBa KaHAMAATCKA (cera AOKTOPCKa) gucepTauus MO HaydyHaTa cnewmanHocT
,,BUOOP2AHUYHA XUMUSA U XUMUSA Ha NpupodHUme U ¢husuono2u4Ho akmusHu seujecmsa” (wndbvp 01.05.10).

MpodecrmoHanHaTa cv Kapuepa MHXK. Jonawka passusa B8 MOXL®, KbaeTo nocneaosatesiHo M3pacTea
OT ANBXKHOCT OT XMMWK A0 npodecop. Cnea 3awmtaTta Ha AOKTOPCKATa CM AMcepTauma TA PbKOBOAM HayyeH
€KUM NO Hay4yHO-NPWUAOXKHM pa3paboTkM B obnacTTa Ha BMoopraHWYHaTa XMMUA, MPOMMUILEHOCTUTE 3a
340aBOC/IOBEH HAUYMH Ha KMBOT — ¢dapmauedTUyHa, KO3METUYHA, XPaHUTE/NHO-BKycOoBa. TA € eauH oT
OCHOBOMOJIOXKHULMTE Ha HanpaB/ieHUETOo ,,NpenapaTi 3a NepcoHaan3mMpaHa MeamumHa“ u oo aHec pabotu
aKTUBHO B Te3M 06/1aCTM KaTo uscneaoBaTesl, B4bXHOBUTEN HA €KUMNK, NAPTHLOP U 6M3Hec — Aama.

Mpod. a-p Jonawka e aBTop Ha 137 HayyHU cTaTiu, oT KomTo 105 ca B peHOMMUPaHU MeXAYHapoaHU
CNUCaHMs cbC cymapeH U 178,042. TpynoseTe 1 ca untMpaHu gocera 750 nbTu. Ta e cbaBTop M Ha 3
YHUBEPCUTETCKM y4ebHM nocobusa, oT KomTo 1 e usgaseHo B Yykb6uHa. CbaBTOp € M Ha 6 NaTeHTa U NONE3HU
mogena B obnactta Ha dapmaueBTMYHaTa buoTexHonormaA. YdyactBana B paspaboTBaHeTo Ha 21 HayyHu



NPOEKTU C HAaUMOHANHO ¢dUHAHCUPaAHe 1 23 HayYHU NPOEKTU C MeXKAYHapoaHO PUHAHCMPAHE, KAaKTo M Ha 3
[OTrOBOPHN TEMMU C BMOTEXHONOTMYHU GUPMKU. PbKoBOAMTEN € Ha 6 YyCNeLWHo 3aWmTuaAn AoKTopaHTu 1 10
AnMnaomMmaHTu. YneH e Ha CYB 1 Ha EBponenckoTo NenTuaHO APYHKEeCTBo.

3. AKTya/ZIHOCT Ha TeMaTUKaTa U LLe/1IecbobpasHOCT HAa NOCTaBEeHUTE Lenun U 3agaumn

JdecepTaunMoHHMAT TpyAa e POoKycMpaH BbpXy CUAHA KOMOMHALUMA OT aKTya/IHU 33 CbBPEeMeHHaTa Hayka
N npakTMKa npobnemu: 1/ U3onnpaHe, xapaktepusmpaHe Ha HOBWU, MeAHU FIMKONPOTENHWN, CBbP3BaLLM
Pa3/INYHN KUCOPOAHN GOPMMU, OMnpedensHeTo Ha CTPYKTypaTa Ha [IMKaHUTE U BAUAHUETO UM BbPXY
BUONOTMYHUTE CBOMCTBA Ha MIMKONPOTENHN KakeBuTo ca Cu/Zn—SOD OT nieceHHU M APOXKAEBU LaMOBe U
XeMoUuMaHuHU oT Tun Arthropoda u tTun Mollusca; 2/ W3cnepBaHe Ha CTpyKTypaTa U GUIMKOXUUYUHTUTE
CBOICTBA Ha HOBMUTe rAuKonpoTenHu; 3/ OnpeaensHe Ha BbriexuapaTHUTE CTPYKTypu Ha HosuTe Cu/Zn-
COL-31n, xemoumaHuHKM oT Tun Arthropoda v Tun Mollusca. NscneaBaHe Ha Bpb3KaTa Ha BbriexmapaTHaTa
CTPYKTypa C NpeuyncteHuTe ramMkonpoTenHu; 4/ MpoyysaHe Ha TepaneBTUYHUA MNOTEHLUMAN Ha HoBUTE
FMUKONPOTEUHN U 3HAYEHMETO HA MUKO3UAMPAHUA UM XapaKTep.

Taka npeactaBeHaTa KombuHauus OT npobnemu, wu3cnenoBaTeNCKM MNOAXOAW W pesyntatu e
MU3KNIOYMTE/IHO CbBpeMeHHa U HaBpeMeHHa — TOYHO B MOMEHTA, KOraTo ce U3MCKBA YCKOPEHO pPa3BUTUE Ha
6MOMKOHOMMKATa Ha 6asa CbBpPeMEHHUTE BUMOTEXHOJIOTMU U CTUMY/IMPAHETO HA MHOBauuuTe B benute
TexHonorun /Crtpaterns Ha EC 3a MHOBauuu n BuomKoHomuKa ot 2013 r/, usnbAHEHNE Ha KOMMNAEKCHUTE
uenu npen ON HOUP n HauuoOHa/IHUTE HAY4YHM MPOrpPamMm 3a Pa3BUTUETO Ha HOBU OMJIOTMYHO-AKTUBHU
BELLECTBA U NPUNOKEHNETO MM 33 NEPCOHANN3NpPaHa meanumHa. MaKap paspaboTkata Aa Mma cepuosHa
ncTopusa — okosio 20 roauiHU U3CNeABaHUA KaTo LUAN0, HeilHaTa LUEeHHOCT €, Ye TA € roToBa U ce NosaBABa
HaBpeme, 3a [a CpeliHe Hal-HoBWUTE npuopuTeTM Ha EBponeicKaTta HayKa, WMKOHOMMKaATa B T. M.
bnouKoHOMMKaTa.

OT Tasu rnesHa To4YKa aBTOPBLT € NPoABUA ANHOBUAHOCT, HAyYeH HIOX 1 pa3bupa ce HammMpam, Ye nma
CBOA TO/MIAM LLUAHC 32 BHegpsABaHe B MPaKTUKaTa U KOMepcuanus3auua Ha nosydyeHute pesyntatn. Kato
MMaM npeaBug, OCTpaTa HyXJa OT OMONOrMYHO-aKTMBHM Mpenapat C NPUPOAEH W eKo-NMpousxoa,
ANCEPTALMNOHHUAT TPYA MMa FONAM NPUNOXKEH UKOHOMMUYECKU, COLMANEH M EKOJIOrMYEeH NoTeHuuan u
NOTeHLMaN 3a UHTEAUTeHTHO NPUNOXKEHUe B NepcoHaAusupaHaTa MeauLMHa U Ko3meTUKa.

ToyHO TaKa cu NpeacTaBAM M PoOJaATa Ha efHa ronAama [OOKTOPCKA AucepTauma, He CamouenHo
UWHOBAUMOHHA, a OTroBapAliad Ha UKOHOMUYECKUTe NpUuopuUTeT Ha CbBpPpeMeHHOCTTA.

4. No3HaBaHe Ha Npob6aema M XapaKTepUCTUKaA Ha AnTepaTypHUa o63op

Mpe3 nocnegHuTe rOAMHU OTKPUBAHETO, M30/IMPAHETO, OXapaKTePU3MPAHETO M MNPUNOXKEHMETO Ha
610N0rMYHO-aKTUBHM BELLECTBA 33 TEPANEBTUUYHM LENN CpeLly Han-3HauYMmuTe OT colMasHa refHa To4vKa
3a60/19BaHMA U3UCKBA AEeTal/IHO NO3HABaHe Ha ANTepaTypHUTE U3TOYHULUM B TEOPETUUYEH, METOANYECKUN U
NPUAOXKeH nNnaH. JlaHCMpaHeTO Ha TakKuBa npenapaty, NpemMmuHaBa npe3 AbArKM, MHOronaacToBM,
MHTEPAUCLUNAMHAPHU HAyYHU U3CNeABaHUA, KOUTO MoraT Aa 6bAaT U3BbPLUEHM OT EKUMNKU, PbKOBOAEHMU
OT KOMMNETEeHTHW, AAJIHOBUAHM, KOMMJIEKCHU, YCTOMUYMBWU, MOTUBMPAHW W TanaHTIMBU M3CNenoBaTenuy,
KakbBTO € M npod. [JonawkKa. AKo ce cbau no nbpeute nybaMkaummn, obekT Ha 0606LLEeHNETO B TO3MU
AucepTaunoHeH Tpya, NbpBuUTe uscaenBaHua ca HanpaseHn B 1999 roa. banso 20-rogmHu LeneHacoyeHo
ca pa3paboTBaHM Hay4YHW BbMNPOCK, CBBP3AHM C MOCOYEHATa TeMaTUKa.

JNuTepaTypHUAT 0630p BeAHara NokasBsa, Ye HEroBUAT aBTOpP No3HaBa Npobsema B AeTaliaun, B HErOBOTO
Pa3BUTME B rOAMHUTE. B Hero akueHTUTe OT6enA3BaT KPUTUYHUTE HAyYHW U MPUAOKHWM npobnemu, a
TAXHaTa pa3spaboTka e 0b6bpHaTa KbM MOCTAaBAHE U pellaBaHe HAa KAYOBU U KPUTUYHM npobnemu. B
MTepaTypHUa o0630p ca pesloMUPaHM M MNPEeoCMUCNEHM TBOpYecKM noseye oT 400 nuTepaTypHuU
M3TOYHMLUN, NOBEYETO Ha IATUHMLA.



OT rnefHa ToYKa Ha CTPYKTypaTa, aBTOPbT € U3N0XKMA OFPOMHUA NUTepaTypeH matepuan B Tpu aobpe
[o3upaHn pasgena: 1/ MbpBuAT paskpuBa KaacuduKaumaTa W CTPYKTypHaTa opraHuMsauma Ha meq-
CbAbPXKALINTE, KMCOPOA-CBbP3BALLN IMKOMNPOTEMHU oT Arthropoda w Mollusca. 2/ Bropuat pasgen e
boKycMpaH BbpPXy CTPYKTypaTta Ha BbraexuaparHata KomnoHeHTa Ha Cu/Zn-cynepoKkcup, AucmyTasute u
XeMOLIMaHUHUTE OT apTponoamn n moatocku. 3/ TpeTuaT pasaen nocTassA CU/IEH U 3aBbPLUBaLL, aKLLEHT BbPXY
6uonornyHuTe ¢GyHKUMM Ha rankonpotenHute. 4/ Ba)KHO MACTO e OTpedeHO M Ha TepanesTUYHMA
noteHuman Ha COl-asnte n xemounaHUHUTE.

KaTo obla oueHKa Ha MTepaTypHUa 0630p M Ha 0CBEAOMOCTTa U KOMMETEHTHOCTTa Ha aBTopa MOMKe
[a ce u3HecaT npen ckobu cnegHute ocobeHoctn: 1/ KpUTMUECKM e npeocMUcieH OrpoMeH naker
NIMTEPaTypPHN N3ToYHMLM; 2/ OT TAX € U3BNEeYEHO OCHOBHOTO M NepPCneKkTUBHOTO, KOETO HacouBa 6baelumTe
M3cnepBaHUA KbM BUCOKU Hay4YHU U NPUIOKHU NOCTUXKeHUA; 3/ HanvcaH € MHTeNIUreHTHO, KOMNETEHTHO,
0pOPMEH € CbC CTUA U K/laca C MHOTOBPOMHWN LLBETHU CHUMKMK, GUIYPU U KaPTUHKM Ha MOJIEKY/IU U MOLENN
Ha MexaHW3MWM Ha AeilcTBME Ha u3cnenBaHW 6uonormuyHu monekynu; 4/ Camuat nutepaTypeH o630p
npeacTaBAsBa LLEHHO HAy4yHO 4YeTMBO, KoeTo 6M MOrno Aa cAyXu 3a obyyeHMe Ha MHOro6poiiHu
cneymanuctu B o6nacTta Ha NpPoTeOMUKaTa U rMKobuonoruaTta. Tesn n3Boam HamupaT cBoATa NoaKpena
He camo B NpeacTaBeHUTEe MUCMEHW MmaTepuanu, HO U B AENCTBMATA Ha MHOro6poMHWUTE y4YeHUUM U
nocnegoBaTen Ha aBTopa — AOKTOPAHTH, ANNAOMAHTU, NAaPTHLOPU, CbMULLIEHULLM, CbaBTOPU U Ap.

5. MeToAMKH, MEeTOAUYHM NOAX0OAMN Ha U3cNeaBaHuATa

B AOucepaTUMLOHHMA Tpyd, € W3NOoA3BaH U3KAUYMTENHO 60raT, MHTepPAUCUUNAMHAPEH U Hal-
CbBpeMeHeH MeTOAMYEH apCeHan - e4HW OT Hal-LUeHeHUTe MeToaM Ha reHoOMMKaTa, NpoTeoMMKaTa, a B
Hero ce cb3gaBaT, anpobupat, BepudULNPaT YHUKATHM U MHOBALMOHHU METOAM MU METOANYHU NOAX0AN B
rMMKobMoorMaTa 1 rMMKOMMKaTa.

Cpep, cnucbKa Ha Hali-CbBPEMEHHW U CIOXKHU MeToau moraT aa 6baaTt nsbpoerHn: Kato ocHoBHM Burx
otbensasana maccnektpanHmute metoam (MALDI-TOF-TOF, LC/ESI-MS, LC-Q-trap-MS/MS, HaHo-ESI-MS 1 ap.)
NPUIOXKEHU 3a onpeaensaHe Ha aMUHOKUCENNHHATa NOC/IeA0BaTENHOCT M CTPYKTYpaTa Ha HOBM NPOTEMHM,
€H3MMU N TINKOMNPOTEUHMN. npeLWICTeHVITe FMUKaHWN U ramkonentnanm ca micneaBaHu C Q-trap cnucrtema
Absciex 4000 Ha Q-trap maccneKkTpomeTbp, CHabaeH ¢ HAaHOCMNpPen MOHEH WU3TOYHMK, KAaKTO M C TaHOAeMeH
maccnektomeTpbp (Q-TOF), cHabaeH ¢ HaHO-ESI 1 xnbpuaeH KBagpanoseH aHaansartop.

MbpBMYHATA CTPYKTypa Ha HoBuTe Cu/Zn-CO[-asn M XeMOUAHWHW e M3yyaBaHa uYpe3 Xuapoamsa C
XUMOTPUNCUH U TPUMNCUH, U aHANM3 Ha NoJyvyeHUTe pparmeHTM ype3 EamaHoBo pasrpaxgaHe u MALDI-
MS/MS, a 4eTBbPTUYHATA CTPYKTYpPa Ha XxononpoTemHuTe - ypes MNATE, TEM - aHanus ¢ mukpockon Philips
CM10, TaHaemeH Mac-MacCneKkTpomMeTpuyeH aHanus u ap. 3a onpeaenaHe Ha NbpPBUYHATA CTPYKTYypa Ha
HAKOM BMCOKOMOJIEKY/THU XEMOLMAHNHOBK cybeamnHmum e npunoxeHo JHK-cekBeHWpaHe Ha TEXHUTE TeHN,
nsonunpaHu ot KOHK-61MbnmMoTeku.

TyK crneuuanHo MCKam Aa noadepras, pa3paboTeHUTe OT aBTOpa, HOBM MeTOoAM M noaxogu 3a
onpegensaHe Ha BbraexugparHute cTpyktypu Ha CO-31 U XeMoLMaHUHU - HOB NOAXO0A 3a onpegenaHe
Ha FNUKO3UAMPaHUTE LeHTpoBe cief 6enasaHe ¢ 20 1 reHHo pparmeHTUpaHe; HOB METOZA 3a aHaAU3 Ha
ONUro3axapuaHu CTPYKTYPU Ha XeMOoUMaHUHU - NaeHTuduumpaHe Ha BbraexuapaTHUTE CTPYKTYpu crep,
TuTpyBaHe Ha N,N'-6buc-(beH3nn-2-6opoHoBa KucenuHa)-[4,4'16unnupnguH anbpomung (o-BBV) Komnnekc.
Te3n 1 Apyrn NHOBATUBHU MOANDUKALMN Ha NPUNOKEHUTE METOAM U NOAXOAM YTBbPKAABAT e4uH Kpbr OT
MeTOAUYHU NPUHOCU, KOUTO OLLeHABAM BUCOKO.

Kbm ropenocoyeHus obemeH MeToA0/1I0rMYEH NAaKeT MoraT fa ce NpubaBaT U noaxoAsAla KombuHauma
OT MeToAM 3a onpegenaHe Ha PYHKUMATA Ha FIMKaHUTeE B MeAHWTe npoTeuHu. MpocneassaHe Ha pH-
3aBMCMMATA TOMJ/IMHHA AeHaTypauus - Yypes eNnnTUYHOCTTa [O],,, KaTo ¢PyHKUMA Ha TemnepaTypaTa npu
Pa3INYHK CTOMHOCTU Ha pH; MpocnegasaHe Ha T-3aBUcMMa pH-geHaTypaums - Ypes enunTuUHocTTa [O),,,
KaTo pyHKUMA Ha pH, NpU pa3NnyYHKU CTOMHOCTU Ha TemnepaTypaTa; OnpegensHe Ha TepMOAUHAMUYHUTE
napameTtpu Ha Cu/Zn-CO[1-31 1 XeMOUMaHUHUTE, METOAM 33 NPEBPBLLAHETO Ha XEMOLMAHUHUTE B EH3MMU
¢ peHoN-oKcMAaa3Ha aKTUBHOCT U Ap.



KbM meToamMyeckutTe NpMHOCKM He Mora Zia He oTbenerka 1 LLeneso NoAO6PaAHUAT KOMNAEKC OT METOAM U
NnoaxoAn 3a M3ACHABAHE Ha MOTEHUMANHWA TepaneBTUYeH edeKT Ha uscnessaHute BAB u yyacTueTo Ha
ramkaHute Ha Cu/Zn-COA-3M M XemMOUMaHWHM: TOBa Ca CbBPEMEHHW MeToAM 3a onpegensHe Ha
NPOTUBOTYMYPEH,  aHTUBMPYCEH, aHTMOaKTepuaneH edeKT, Bb3MOMKHOCTTA Ha  M3CneaBaHUTE
TANKONPOTEMHN Aa 6bAaT M3NOA3BAHM KAaTO MMYHOCTUMYIATOPW, areHTU 3a AETOKCMKALMA N yBeNNYaBaHe
Ha aHTMOKCUMAAHTHATA 3almTa Ha KneTkuTe. C Ta3um rpyna metoaun ce npasu Bpb3KaTa HA CbBPEMEHHUTE
Hay4YHU U3CNeABaHMA C NOTEHLUMANTHOTO UM NPUNIOKEHUE 3a pellaBaHe Ha KPUTUUHU U TPYAHO-peLInMmU
npo6aemu, cBbpP3aHU C HAU-TEKKUTE 3a601ABAHUA KAaTO TYMYPHU, BUPYCHWU M BaKTepuanHu 3abonasaHus
n nidekunn. Cpepg rpynata Ha uscnegBaHuUTe TEXKKM GAKTOPU HA MaToreHesaTa MoraT ga 6bv4aT NoCoYeHM:
Tymop Ha Graffi B xamcTepu, acumteH Tymop Ha Guerin, TYMOp Ha MUKOYHUA MEXYP, aHTUBUPYCEH edeKT
cnpsmo MNonuo Bupyc - Bug 1 (LSc-2ab), CV-B1, RSV n HSV-Tnn 1, aHTMb6aKkTepunaneH epekt cnpsamo naToreHu
oT pogose Staphylococcus, Enterococcus, Pseudomonas, Escherichia.

Mma 1 oule Hello, KOeTo MaKap M Aa He e ONUCaHOo AMPEKTHO B pasaena M&M, To npo3upa BbB BCUYKHK
KOMMOHEHTM Ha AUCEPTaUMOHHUA Tpysh. ABTOPBT € OBNAZAN W MPWIOKWUA KIOYOBM NOAXOAN B
CTpaTernyeckma 1 onepaTMBHUA Hay4eH MEHUAKMDBHT — NPABUAHO € NOCTaBA U NpecaeaBan uenu, 8 6113o
ABaJeceT rogmweH nepuog e niaaHupan uscaenBaHuATa, pesyatatute M NybAMKauumoHHaTa AeWHOCT no
baKkTopuTe — BpEMeE, pecypcu, MaTepuanHo-TeXHUYecKa 6asa, eKun, BrparkAaHe B €KUM, BK/AKOYBaAHE U
obyyeHMe Ha MIaguM uM3cnefdoBaTenun, U3rpakAaaHe, HagrpaXkAaHe U YCbBbpLUIEHCTBAaHe Ha Aobpute
nabopatopHu npaktmku B MOXLUP - BAH v B Apyrn YyKAecTpaHM UHCTUTYLUMU. BCMUYKO TOBA MHOrO ACHO
JINYUN OT aBTOPCKUTE EKMMU Ha HayYHUTE NyOANKAUMM, BbPXY KOUTO € U3rpafeH ANCEPTALNOHHMUAT TPYA,.

6. XapaKTepucTUKa U OLEHKa Ha AUCEePTALMOHHUA TPYA

3aMuCcbLABT, obLiaTa CTPYKTYpPa U KOMNO3ULMATA HA AMCEPTALMOHHUA TPYL HA NPbB Nories oTroBaps
Ha TPagMLMOHHUTE M3UCKBaAHMA 33 nofgobeH pog Tpyaose. Mpu no-BHMMATENEH NpoumnT obaye, ce BUKAAT
cneunanHo M MalCTOPCKU BRIETEHUTE HAYYHO-MU3CAeA0BaATENICKM U ANCKYCUOHHU JIMHUK, KOUTO pasKpueaT
nocsefoBaTeNIHO pe3ynTaTv, nonydyeHun ¢ 6orat apceHan oT MeTOAM, BCMYKM Te FPynUpaHn Ha HAKOJKO
paBHMLLa:

1/ Noabop Ha BUONOTMUYHM U3TOYHWULM 33 U30/IMPAHE Ha [NIMKONPOTENHY;

2/ WsonnpaHe n npeunctsaHe Ha COM-3v1 M XemouuaHWHM 4Ypes crneumanHo pa3paboTeHn cxemu u
noaxoam 3a ToBsa;

3/ OnpepgensHe Ha GU3NKOXUMUYHUTE XapPaKTEPUCTUKM Ha BAB - nbpBUUHA CTPYKTYpa, MT, aKTUBHU U
FNMKO3UAMPAHKU LEHTPOBE, n30popmu /No3BoAsABaM CU Aa MM HapMyam TaKa OLLE cera, Tbid KaTo Beye 3Ham
KpalHuA UM edeKT/;

4/ XapaKTepuCTMKa Ha camuTe BbIIEXMApPaTHU CTPYKTYpU C  pa3paboTeHu, NPUAONKEHU U
BepudmuMpaHe Ha ABa HOBM NOAXOAA 33 TOBAa M HOB METOZ 33 aHa/IM3 Ha CMECU OT O/IMro3axapuaHu
CTPYKTYpW;

5/ XapaKTepuctuka Ha OQYHKUMWUTE Ha O/Mro3axapuaHuUTe CTPYKTYPU B MEAHUTE [MKOMPOTEMHM,
CBbBP3BALLM KMCNOPOAHU GOPMM - PONATa MM B W3FPaAXKAAHETO Ha TpPeTMYHaTa M 4YeTBbPTUYHATA MM
CTPYKTYpa U CTabUAHOCTTa Ha MONEKYINTE HA TTIMKOMNPOTEUHUTE;

6/ PaswunopoBaHe Ha MeXaHM3MUTE Ha y4aCTMETO Ha [MKaHMTe B NpeodonssaHe Ha ¢akTopuTe Ha
MaTOreHHOCT B LUMPOK KPbF NPUYMHUTENN 33 ONACHM 3a001ABaHUA - C NPOABABAHE Ha LLesIeBU aHTUTYMYPEH,
aQHTUBMPYCEH, aHTUOaKTepraneH edekT 1 Ype3 CTUMYIALMA Ha MMYHHATA U aHTMOKCMAAHTHATA 3almTa Ha
MaKpOoOpraHusmuTe.

OucepTauMoOHHMAT TpyA Ha M. Jlonawka o6xBawa 319 cTpaHMuUM U CbabprKa 156 YepHO-6ean 1 LBETHU
¢durypu, 28 Tabamum n noseve ot 450 AUTEpPATYPHU U3TOYHULUM. TON € HanMcaH Ha ACEH U TOYEH Hay4eH
€3UK U CbAbpXKa TPAAULMOHHUTE pasgenu - Yeoa, JlutepaTtypeH o63op, Lenn u 3apgaun, Matepuanum m
meTtoam, Pesyntatm u auckycua, U3soaun, NMpuHock, Bubnmorpadua Ha nybnmkysaHuTe Tpysose U CNUCHK
Ha TEXHUTE LUTUPAHUA.

Hali-cbliecTBeHMAT pasgen Ha auncepTtaumata e Pesyntatv n auckycua, Konto obxsalta 145 cTpaHuum.
Ton e pobpe oHarnegeH c rpaduku, Tabamum M Cxemu MNOCTPOEHM Bb3 OCHOBA Ha COOCTBEHMU
eKcnepuMmeHTaNHN AaHHU. [paBu BneyaTaeHne 1 IOFTMYHOCTTA, Pa36upaemMocTTa U YHeTUMOCTTa Ha TAXHOTO



M3naraHe, KOETO CaMO MOKa3Ba, Y€ aBTOPBT € M3KAUYMTE/IHO ONUTEH B M3/MaraHeTo U obACHeHMEeTo Ha
Hay4HU daKTN M 0606LEeHME Ha HAayYHW pe3yaTaTu.

OT cbabpyKaTenHa rnefHa TOYKa pasgenbt Pe3yntatM U AUCKycuA cbabprKa 6 yactu. lMbpBarta e
nocseTeHa Ha M30/MPaHETO, MPEYUCTBAHETO M MOJIEKY/IHOTO OXapaKTepusmpaHe Ha Cu/Zn-cynepokcua,
AMCMyTasn oT rbbuyHuTe wamose Humicola lutea 110, Humicola lutea 103, Aspergillus niger 26 wn
apoxaesn wam Kluyveromyces marxianus NBIMCC 1984. MNo-HaTaTbK AOKTOpPaHTKaTa onpeaens TexHute
MbPBUYHM CTPYKTYpU MNonyyeHnTe aMMHOKMUCEIMHHM NOCAEA0BATENHOCTM Ca CPAaBHEHW C APYTM HAaNNYHK B
6a3nTe AaHHM C uen Aa ce onpenenaTt GyHKUMOHANHUTE UM AOMEHM, A CbLLO TaKa Aa Ce XBbP/IM CBETAMHA
BbPXYy TAXHATa PunoreHesa. M3cnegBaHeTo HAa NPOCTPAHCTBEHATA CTPYKTYpa Ha IMIMKONPOTENHUTE NOKa3Bga,
ye BbraexmgpatHuTe Bepurn Ha CO/l-a3nTe ca pa3nosioXKeHM Ha NOBBPXHOCTTA HAa MONEKyAaTa U He BAUAAT
CbLLECTBEHO BbPXY TAXHATA EH3UMHA aKTUBHOCT.

B yactm 2 u 3 ot Pasgen Pe3yntatM u AWCKYCUA Ca aHa/M3MpPaHU pe3ynTaTute OT U30/MPaHeTo U
MOJIEKY/THOTO XapaKTepPU3MpPaHe Ha XEMOLMAHMHM OT PasMiHKU NpeacTasuTenun Ha Arthropoda w Mollusca.
3a uM3cnepBaHeTO Ha CTPyKTMpaTa Ha XeMOUMAHWHUTE  AOKTOpaHTKaTa Mpwujara KOPeHHO pasnyeH
reHoMeH noaxoga,

B yacT 4 oT pesyntatuTe ca NpeacTaBeHN U aHa/IM3MPaAHU SAHHUTE OT U3C/eABaHeTO Ha CTyKTypaTa Ha
BbrexmapaTHUTEe KoOMnoHeHTN Ha CO[-a3uTe n xemoumaHuHuTe. Te3n AaHHM BKAOYBAT MHPOpMaLMA 33
TMMA U MACTOTO Ha [IMKO3WAMPaHE, TaKa M HayMHA Ha CBbp3BaHE Ha MOHOMEpPHMUTE BbIAEXMApPaTHU
OCTaTbUM B MOJIEKY/IaTa Ha F/IMKaHa.

MocneaHuTe gBe 4Yactu oT pasgen Pesyntatm n amckycma ca GOKycUpaHW BbpXy GU3MONOTMYHUTE
OYHKUMM (4acT 5.) M BuonormuyHute edektTn (4yact 6.) Ha BbBFIEXUMAPATHUTE KOMMOHEHTU Ha Mea-
CbAbpPrKALLUTE TNIUKONPOTEUHN.

OT cbabprkaTtenHa rnegHa TOuKa M Kato Kao4vosu pasgena Pesyntatm um gucKkycua moraT ga ce
NnocoYaT CAeAHUTE 3HAYMMM OT HAYYHA M NPUIOKHA FiefHa ToYKa pe3ynTatu. PaspaboteHunTe nabopaTopHU
TEXHONOMMM NO3BONSABAT NPEYMUCTBAHE C BUCOK J06MB M C BUCOKA CTENEH Ha YMCcToTa HOBM Cu-CbabprKalum
CynepoKcua AUCMyTasu oT rebuyHmn wamose Humicola lutea 110 (Cu/Zn-HICOA, 110), Humicola lutea 103
(Cu/zZn-HICOA 103), Aspergillus niger 26 (Cu/Zn-AnCO/ 26) n ot apoxkaesu wam Kluyveromyces marxianus
NBIMCC 1984 (Cu/Zn-KmCO/, NBIMCC 1984), kakTo n Ha xemoumaHuHu ot Carcinus aestuarii (CaeH),
Eriphia verrucosa (EvH), Buthus sindicus (BsH), Rapana venosa (RvH), Helix aspersa (HaH) u Helix lucorum
(HIH), cbc cxoaHW PU3MKO-XMMWMYHM CBOMCTBA C MOJIYYEHU OT APYIU MU3TOYHUUM CPOLAHU NPOTEUHM.
YcTaHoBeHO e, Ye HosuTe CO/1-31 NpuTeKaBaT pas3/INiHK BbraexuapaTHu CTPYKTYpU, Kato Cu/Zn-HICO/ 103
cBbp3Ba camo eanH GIcNAc octatbK, gokato Cu/Zn-KmCOJ[ NBIMCC 1984 npuTexkaBa KOMMIEKCHa
0/1Mro3axapuaHa CTpyKTypa. BornexngpatHuTe Bepurn ca pa3nonoXKeHU Ha NOBbPXHOCTTA HA MoJlIeKyaaTa U
He BAMAAT CbLLECTBEHO BbPXY CTPYKTypaTa U CBOMCTBATA Ha eH3MMUTE. 3HAYMM e YCTOHOBEHMAT dakT, ye
dunoreHeTUYHUTE aHanM3u, 6asmpaHM Ha MbPBUYHKUTE CTPYKTYpM Ha cybeanHuumTte CaeSS2, EVH5 1 Bsinl u
Ha N-KpaliHute AKIM Ha cybeamHuum Ha HaH, MsH, PvH, CaeH, EvH, LpH wn BsH ot tun Arthropoda,
NOTBBPKAABAT XMNOTe3aTa 33 06LL, apTPONOLEH NPAPOANTEN HA XEMOLUMAHUHKTE OT Knac Crustacea.

Mpod. [lonalwkKa ycTaHOBABA, Y€ XEMOLUMAHUHUTE OT MOJIFOCKM MMAT CXOLHU TPETUYHU U YETBBPTUYHU
CTPYKTYPM, B U3rparkAaHETO Ha KOUTO yyacTBaT oceM GYHKLUMOHANHU eanHuum (ot ,,a” go ,h”) c monekynHa
maca 45 - 60 kDa. ToTanHMTE MOJIEKY/M MOKa3BaT HAKOM CTPYKTYPHM pasamnuma, Kato RvH m KLH ca
M3rpaZeHn oT No ABe Pas/IMYHU CTPYKTYPHU cybeamHMLM, @ KOMMNIEKCHUTE moaeKynm Ha HaH v HIH - ot Tpu
cybeantmnum (Be-, o - v a,-). C nomoLLTa Ha HOBUTE METOAN 3a aMUAMPaHE, NEPMETUIMPaHE, TUTPYBaHE Ha

r/IMKOMNPOTENHA C KOMNAeKca 0-BBV u gp. AOKTOpaHTKaTa NOTBbpKAaBa, Yye xemoumaHuHute RvH, HIH u
HtH ca ravkonpotenHu. Tesan meToam ca NOAXOAALUM 3@ U3y4YaBaHE HA CAOXHU CTPYKTYpPU Ha Cmecu oT
rAVKaHU B MaJIKM KOHLeHTpaunn. JJOKTOpaHTKaTa HaBau3a B AbA60UYMHA M YCTAHOBABa, Ye NOTEHUMaNHUTE
ueHTpoBe 3a N-rIMKO3MAMPaHE MPU XeMOLMAHMHUTE Ca PA3MONONKEHM NPEAMMHO Ha MOBBPXHOCTTA Ha
MONEKyNaTa, KaTo 3a TpuTe n3oPopmm Ha xemoumaHuH ot H. lucorum Te ca: 13 8 B-HIH, 14 B op-HIHM 7 B
on-HIH. PasnpeaeneHneTo Ha ueHTpoBeTe BbB PYHKLUMOHANHUTE e4MHULM Bapupa OT eAnH A0 TPU, AOKaTo
B Bc-HIH-b, -¢; ap-HIH-b, -f; ay-HIH-c u ay-HIH--f TakuBa ueHTpoBe anncsaar.

OT un3cnegBaHuATa CTaBa ACHO, 4e npouecvT Ha AeHaTypauuAa Ha MOJIEKY/1aTa Ha XeMOUMaHUHUTE
npoThya B ABa €Tana:. Agucoumauna Ha TOTa/IHAaTa MOJIEKY/la Ha XeMOouWaHWMHa A0 Wu3rpaxXgauwute Aa



CTPYKTYPHU cybeanHNUM M AeHaTypauma Ha CTPYKTYpHUTe cybeamnHnum. Onpegenenute pH-T uHTepBanum Ha
06paTMMOCT 4Ype3 KpPbroB AMXPOM3BM W TEPMOAMHAMMYHMA NOAXOA Ca B MHOFO TECHM TpaHWUM 3a
TOTanHata monekyna RvH wn cTpyKTypHute cybeguHuun. PasnnumaTta B cTtabuaHocTTa Mm OTpassasaT
B/IMAHMETO Ha YeTBbPTMYHATA U BbraexuapaTtHa CTPYKTYpW, KaTo pe3yataT OT CWIHU 3apAan-AUnOHuU
B3aMMOAENCTBUA. YCTAHOBEHMUAT NO-LLIMPOK MHTEPBAN HA 0O6PaTUMOCT M TEPMOANHAMUYHU XaPaKTEPUCTUKM
Ha ®E RvH2-e He ca cBbp3aHM C BbrAexugpaTtHaTa CTPYKTypa, KOATO C€ HaMMpa Ha NOBBPXHOCTTA Ha
Mmoekynata. Taka CIOXKHUTE BbriexnapaTtHU CTPYKTYPU y4acTBaT B U3rpaXKa4aHeTo Ha TpeTUYHaTa CTPYKTypa
Ha XeMOLMaHWHA, KOETO BEPOATHO CE Ab/IKM Ha B3aumogencTeme Ha His octaTbum OT NoBbPXHOCTTa Ha PE
oT RvH1 1 rankaHuTte ot gpyra ®E npu nsrpaxgaHe Ha cybeanHumuaTa.

XemMouMaHUHUTE He ca WAeHTUGULMPAHM KaTo eH3umMKu, Ho Te npossasat OOPOA (o-
AndeHonokcngasHa akTMBHOCT). Cnep Bb3AEUCTBUE C PA3/IMYHM €H3MMHU U HEEH3MMHMU peareHTu
moneKkynata Ha ®E RvH1-a ce npeBpbLla OT NPOTEUH C KTPAHCNOPTHA» GYHKUMA B eH3um ¢ OADOA.

fonam nNpaKTUYECKU UHTepec nNpeacTaBaAABaT 6MONOrMUYHMTE QaKTUBHOCTM HA WU3C/efBaHUTe
rMUKONPOTEUMHU M TeXHUTe Bbraexuapatiu sepurn. Cu/Zn-HICOA 103 npossABa aHTUBMPYCEH W
aHTUTYMOpeH edeKT, KaTo NOATMCKA pa3BMTMETO Ha rpunHua supyc A/Aichi (H3N2) u TpaHcnaaHTUpaH
muenonageH Tymop Ha Graffi B xamctepu. ToBa ce 0b6AcHABa C HeyTpanM3auMa Ha CynepoKCUMaHuUTe
pagMKaan, KOHLEHTPALMATA HA KOUTO € MOBULLEHA B TYMOPHUTE KNETKU. YCTaHOBEH € MHXMOMpaLL, edeKT Ha
RvH2-e Bbpxy penaukaumaTta Ha HSV tMn 1 e cBbp3aH U e U3ACHEH MeXaHU3MbT - ¢ BaH-aep-Baancosu
B3aMMOLENCTBMA U 06pasyBaHe HA BOAOPOAHM BPbB3KM MeXKAy BbraexuvapatHata sepura Ha RvH2-e u
BMpyca. Mpeanonara ce cbLo, Y€ FIMKAHUTE Ca NPUYMHA M 33 NO-CUNHO M3PA3EHUSA UHXMOUPaLL edeKT Ha
®E RvH1l-a (4MeTo BBIMEXMAPATHOTO CbAbPXKAHWE € MNO-BUCOKO B cpaBHeHMe ¢ RvH2-e) cpewy
penaunkaumaTa Ha Epstein-Barr supyca.

3HauMmMM ca pes3ynTaTUTE OTHOCHO MHXMOMpaWaTta akTMBHOCT Ha HaH u RvH cnpsmo pacTeka Ha
HAKOW BaKTepMaNHM LLAMOBE, KOETO e YKa3aHMe 3a 3allMTHaTa UM GYHKLMA, KOATO BEPOSATHO CE Ab/IKM Ha
MPUCHCTBMETO HA PA3NOIOKEHW NENTUAN C aHTUDaKTepMaHa aKTUBHOCT HA NMOBBPXHOCTTA HA MOJIEKY1ATa.
Bc-HaH acHo ce oTkposBa KaTo Haii-obewasaly, U ebeKTUBEH UHXMBWUTOP cpelly pa3BUTMETO Ha [pam-
NonoKutenuu (S. aureus u S. epidermidis) n F'pam-oTpuuatenHun bakrepun (E. coli).

OT TepaneBTMYHA M MNPUIONKHA FNegHA TOYKA BUCOKO OLEHABaM pe3yataTtute cnopep, KOuTo
NPeYNCTEHUTE XEMOLIMAHMHN Ca BUCOKO ePEKTUBHU MMYHOCTUMYNATOPU NPU UMYHOTEPANUATA Ha acumTeH
Tymop Ha Guerin, HO He M Npu conuaeH muenongeH Tymop Ha Graffi. [JokazaHMAT MHXMBUpaL, edeKT Ha
HIH, Bc-HH-h 1 RvH2-c, cnpamo T-24 n CAL-29 4YoBELWKN KAETbYHM JANHUM OT pPaK Ha MUKOYHUA MEXYp e
3HAUYUTENIHO TMO-BUCOK B CPABHEHME C WHTAKTHUTE MOJEKyIn U cybeguHULM, KOETO NOTBbpPXKAaBa
NPeAno0KeHMETO 33 y4acTUe HA O/IMIO3axapUaHUTE CTPYKTYPU B NPOTUBOTYMOPHUS edekT.

7. NprHOCKU M 3HAYMMOCT Ha pa3paboTKaTa 3a HayKaTa U NpaKTUKaTa

B Kpana Ha AMcepTauMoHHUA TPy4 ca M3BeAeHN 18 npuHoca, KOWUTO ca rpynupaHn B pasgenm — MpuHock,
CbAbprKallM HOBA M OPUIrMHA/NHA 3a HayKaTta MHbopmaumsa, MNMPUHOCKM C NOTBLPAUTENEH XapaKTep,
MpuHocK ¢ meToauyeH xapaktep 1 MpuUHoOCK ¢ NpuNoKeH XxapakTep. MpMHOCUTE Ca N0rMYEecKn 06BbP3aHN
CbC CbAbLPXKAHMETO U U3/OKEHWUTE PesyNTaTh M a3 HanbAHO rM npuvemam. Cnopes MoATa OLLEHKA Te ca
3HauMMn M ybeaeHO Mora Aa Karka, ye C Tasu Cu pa3paboTKa, KAaKTO M € LANOCTHAaTa CU METOAMYHa,
Hay4yHO-U3C/ef0BaTe/ICKa U NPUIOKHA CaMOCTOATE/NIHA M eKunHa paboTta npod. JonawKa e ocTasuna
3HaYMM OTNEeYaTbK B HayKaTa, NPaKTMKaTa U 6M3HeC MHOBaALMWUTE B HAUMOHA/EH M B CBETOBEH mallab. Tasu
MOsA OLEHKa Ce MOTBbPXKAABa OT CWIHATa CbAbP)KaTe/NHa YacT Ha NPUHOCUTE W KOMMJIEKca —
ANCEPTALMOHEH TPYA + NY6/IMKaLMKU, BbPXY KOUTO € KOHCTPYMPaH.

Mbpso. MpuHOCHK, CbAbPIKALLM HOBA U OPUTMHA/IHA 32 HayKaTa MHPopmauua

Mosy4yeHu ca HOBM NPUPOLHO-TINKO3UAINPAHU, pearnpaLin ¢ KUCA0poaa NPOTEUHHU, C eANH MeaeH MOoH
B aKTMBHMA UEHTbP - eH3umute Cu/Zn-COM-31, oT rbbuuHM wamose M oT Apoxau. MpedocraseHa e
MHbOpMaUMsA 33 CTPYKTypaTa U PUIMKO-XMMUYHUTE MM CBOWMCTBA. 3a MbpPBM NbT Ca NpeacTaBeHwu
BbrAexngpaTHUTE CTPYKTYPM Ha NPUPOAHO Framkosmampanu CO-3u. MonyyeHn ca HOBM NPUPOLHO-



rMMNKO3WIMPAHN KMCOPOA-CBbP3BALUM NPOTEUHM C ABa MEAHW MOHA B aKTUBHUA LEHTbP ‘XeMouMaHUHK,
M30MPAHKN OT PasINYHM OpraHmM3mm ot Tuna Arthropoda v Tuna Mollusca. MpeactaBeHa e MHGoOpMaLMA 3a
MbPBUYHUTE N CAONKHU KOMMIEKCHU BBIAEXMAPATHU CTPYKTYPU, KAaKTO U OU3NKO-XMMWYHM CBOMCTBA Ha
XEMOUMAHUHUTE.

Pa3pa60TeHa € BMCOKO Ed)EKTMBHa METOAUNKa 3a onpeaenaHe n MAEHTM(I)MLI,MpaHe Ha BbrnexnapartHara
CTPYKTYpa Ha XemMounaHMHN C HEU3BECTHA NN HYaCTUYHO U3BECTHA NbpPBUYHA CTPYKTYpPa. 3a NbPBU NBT €
onpegeneHa nb/iIHATa BbrnexnapartHa CTPYKTYypa Ha XeMouuaHWHU OT MO//USCG, KOATO npeactaBeH HOB
Ba)KeH Knac N-rinKaHW 33 XemouMaHUHUTE n oborataBa 6asaTa AaHHU 3a BbrnexnapaTtHu CTPYKTYPU Ha
FTMNKONPOTENHMN.

3a NbpBM NbT Ce CbobLLABA 33 y4acTUE HA FMKAHWUTE NpU chopMMpaHe Ha TPeTUYHATA CTPYKTypa Ha
XeMOLMaHWHA, KaTo 33 U3rparkaaHe Ha cybeamHMLaTa € M3Ka3aHOo NPeano/oKeHMe 3a B3aMMogeNcTBMeE Ha
His octatbum oT nosbpxHocTTa Ha ®E oT RvH1 u ravkaHute ot gpyra PE. YCTaHOBEHO € BAMAHMETO Ha
BbrnexuapaTHaTta CTPYKTypa BbPXy CTaOMUTETHUTE XapaKTEPUCTMKM HA MHTaKTHATA MOJIEKYAa,
CTPYKTYpPHUTE cybeamHuLUM M eagHa OyHKLMOHANAHA eamHMua oT RvH cnep oueHKa upes TepmMoanHaMUYHK
nogxoamM Ha cTabuMNHOCTTa Ha NPOTeMHA. 3a MbPBMU NbT € NPeACTABEHO YHACTUETO Ha XEMOLMAHUHWN OT TUN
Mollusca B 3awmMTHaTa OGYHKUMA Ha OpraHM3ma, KaTo OCUrypsaBaT MbpPBOHaYasHa 3awWwmTa Ccpelly
WMHdeKLmMo3HM natoreHn. CybeamHunua Bec-HaH e goKkasaHa, KAaTo MHOMO MEePCNeKTUBHA 3a BK/OYBAHE BbHB
dapmaueBTMUYHM NpenapaTy cpelly no-ycronumsm nHbekumum Staphylococcus.

[JoKasaHa e aHTUTyMopHaTa akTuBHOCT Ha RvH, HIH, HaH n nsodopmunte num Bbpxy KNeTbyHU AMHUKN T-
24 » CAL-29 oT paK Ha MUKOYHMA MeXYp, KOWTO e n3paseH Hai-cunHo npu ®E Pe-HIH-h. 3a nbpeu nbT €
npefocTaBeHa MPOTEOMHa KapTa 3a LMTOCTAaTUYHOTO AENCTBME Ha XeMOUMaHWHa oT H. lucorum Bbpxy
yoBelKaTa KneTbyHa AuHuMa CAL-29. WM3KasaHO e npegnonoxkeHwe 3a cneuyuduyHaTa posaa Ha
ONNro3axapuaHUTE CTPYKTYPU Ha NPOTEUHUTE M 3a TAXHOTO BUONOMMYHO AEUCTBUE CPeLLy PaK Ha MUKOYHMA
mexyp.

BTopo. MpUHOCK C NOTBbLPAUTE/NIEH XapaKTep

MoTebpAaeHa e nHpopmaumaTa 3a CTPyKTypaTa U cBoicTBaTa Ha Cu/Zn-CO/J, oT pasfivyHM U3TOYHUUM.
MoTBbpAaeHa e MHGOPMaLMATA 33 C/IOXKHA MPOCTPAHCTBEHA CTPYKTYPaA Ha XemoumaHuHu oT Tun Mollusca,
KaKTO M pas3/IMYHOTO NOBEAEHME Ha HATUBHUTE MOJIEKY/IM HA XEMOUMaHWHU U M30POPMUTE MM NpU
NPOMSAHA Ha YyCNOBUATA Ha cpeaara.

MoTebpAaeHa e cnocobHOCTTa Ha opraHM3amm oT TMn Mollusca Aa NpoAyuMPaT XeMOUNAHUHWN CbC COXKHM
BbIEXMAOPATHU CTPYKTYPU, NpeaMmMHo N-TIMKO3MAMPaHW, 33 Pas/MKa OT opraHusmu oT Tun Arthropoda.
MOTBbPAEHO € YYaCTUETO Ha BbraexugpaTHaTa CTPYKTypa B CTabMAN3MpPaHETO Ha YeTBbPTUYHATA CTPYKTYpa
Ha TOTa/HaTa MOJIEKY/1a HAa XeMOLMaHWHMWTE, KaTo € AOKa3aHa B3aMMOCBbP3aHOCT MeXAy BbraexngpaTHaTa
CTPYKTYpa U dopmUpaHe Ha YeTBbPTMYHATA CTPYKTypa Ha XemMouuaHuHM oT Tun Mollusca. MNMonyyeHn ca
NOTBbPAUTENHN AAHHU OTHOCHO 3HayeHueTo Ha COL-3M M XeMOUMaHUHWUTE NpPU Cb3gaBaHe Ha HOBU
NnoAxoAu B MPeBEHLMATA U IeYEHMETO HA BUPYCHU, BaKTepManHu U TYMOPHU 3abonasBaHms.

TpeTo. 3HaYMMM NPUHOCK C METOAMNYEH XapaKTep, ONUCAHU NO-TOpe B peLeH3uATa.

YerBbpTo. MpuHOCKM C npunoxkeH xapaktep. [pennoxeHn ca NabopaTopHW TEXHONOTMW, KaKTO U
npeuncredn Cu/Zn-COL-31 M XeMOUMAHMHW OT Pas3fiMYyHU M3TOYHWULM, KOMTO MOraT 4a Ce WM3NonssaTt B
NeYeHNeTo Ha BUPYCHU, BaKTepranHu 1 TYMOpPHU 3abonsasaHusA. Cb3aageHa e reHHa 6aHKa (OAHK m PHK) u
6a3a OT CTPYKTYPM Ha MMMKaHU, KOUTO MOXKe Aa NOCAYXKAT 33 6baeLlLm u3cnenBaHUA No TeE3N TEMATUKM.

8. OueHKa Ha NybanKauunTe No AUCEPTALMOHHUA TPYA U HA aBTopedeparta

OuncepTauMoHHUAT TpyA e 6a3npaH Ha 50 Hay4HU CTaTUM — BCUYKM Ha aHTZIMMCKKN €3UK U NyBAnKyBaHU B
pedepupaHn U nHaekcupaHm no Thomson Reuters nepuoanyHn usgaHus ¢ obw, nmnakt ¢akrop 98,359,
KaKTO U 4 KpaTKM cbobLWEeHMA B TEMATUYHM COOPHULM Ha NPECTUNHN Hay4YHM CNMCaHusA ¢ BUCoK U®. B 33 ot
nyb6avkaummte n B 4 OT nateHTMTe Jlonawka e Bogew, (MbpBuM MAM nocnepeH) asTop. Ta uma 1



camocToaTenHa nybamnkaumsa, 1 c eamH cbastop U 1 ¢ 12 cbaBTOpU. BPOAT Ha aBTOpPUTE B OCTAHA/IUTE CTaTUM
Bapupa ot 3 go 12. TpyaoseTe cBbp3aHU C AncepTaumaTa ca UMTupaHm gocera 527 nbutu. o TemaTta Ha
auceptaumaTa e msgageH 1 6bArapcku naTeHT 3a usobpeTeHwe. PesyntatuTe ca AoKnagBaHW M Ha 83
Hay4yHM ¢opymu, oT KouTo 23 B u4yxKbuHa. U3cnepsaHuAta ca PuHaHcMpaHu oT 40 HauMOHaNHU M
YYXKAECTPAHHM HAay4YHU NPOEKTU.

BcuuKo ToBa yTBBbPXKAABa, Ye npod. [lonallKka e yTBbpAEH U NOAYYMA NONYAAPHOCT U HayYeH NPeCcTUX
u3cnepoBarten.

ABTOopedepaTbT e M3roTBEeH CbOOPa3HO BCUYKKM NpaBuaa Ha HaydyHaTa NybaAnUMCTMKA M 4006pUTe HayYHU
NpPaKkTUKK. Tol oTpassaBa HAaKPATKO, HO C BCUYKM OCHOBHM €/1eMEHTU NOoJIyYeHUTe U 0bCbaeHU pe3yaTaTh B
OOKTOpPCKaTa gucepTaums.

BCMUYKM HayyHM NPOAYKTUM - AUCEpTaLMOHEH TpyAa, aBTopedepaT, HAyyHU CTAaTUKM, MATEHTU ca
odopmeHU npeuunsHo, 6oraTo MAOCTPUPAHU C YepHO-6enn u useTHU GuUrypu, nogpeseHun cbC CTUA U
KNaca, HanuMcaHM Ha W3UCKaH HayyeH e3uK, HO pa3bupaemo M C npocaeguma Joruyecka
nocnepgosatesnHocT. Camute Te NpeacTaBAABaT MOAENAN U 06pasuM Ha A06puUTe HayYHU NPAKTUKKU U MmoraT
OA C/yXKaT KaTo maTepuanm 3a obyuyeHMe Ha Mnagu uscnepoBatenn U npenogasarenu no 6uoopraHuYHa
Xummsa, 6uoxmummsa, rnmkobuonorua U rMMKoOMmKa.

9. KputnuHm 3abenexkku n npenopbku

KbM npeactaBeHnTe 3HAYMMM MO 06eM MATEPUAIM UMAM HAKOU TEXHUYECKN BeNeKKn, KOUTO OCHOBHO
3acAraTt npeumnsmnpaHeTo Ha 6GMonornMyHaTa TepmmuHonorma. Cumtam, Yye 3a MUKpPobHUTE WamoBe TpabBa Aa
ce M3M0/3Ba TEPMUHDBT ,,MOATUCKAHE, UHXMOMPAHe Ha pacTeXka, a He Ha pa3suTneto”. Jobpe 6m 6uno npm
OnucaHMeTo Ha aHTMbaKTepuanHaTa aKTMBHOCT [a Ce NMOCo4YM NMoKasaTensaT, KOMTO e OTYMTaH npeam aa ce
M34YMCAM NPOLLEHTBT Ha MHXMOMPaHE T. €. NPM KOHTPOAATA A3 Ce NOCOYM MO KoM NoKasaTen ce otynta 100%
pactexk. MpuU HAKOM OT CHUMKUTE C TPaHCMMUCUOHHA - €EKTPOHHA MMUKPOCKOMWUSA He € MOCOYEeHOo
YBE/IMYEHMETO, MPU KoeTo ca HanpaseHu, a ,,TEMA” nuncea B cbKpauweHusaTa. Jobpe 6u buno ga ce
npeunsnpa U TaKCOHOMUYHATaA NPUHAONEXKHOCT Ha WU3NO0/I3BAHUTE KATO U3TOYHUK Ha TMNMUKOMNPOTEUNHU
OPraHU3MM - MOJIIOCKM U apTponoaun. MNpu HacToAwMmTe M3cnefBaHWA,TE3N AETalM ca NpeunsnupaHn u
aHTUMMKPOBHATa aKTUBHOCT CE OTYUTA MO TOYHWU KOJIMYECTBEHM NOKa3aTeNM.

MNMocoyeHMTe HETOYHOCTH, pas3bupa ce Ha ¢oHa maw,abHOTO uscnepBaHe U 3HAUYMMOCTTA Ha rosnemus
o6em HayuyHO-NPUNOXKHU Pe3yNTaTM ca Camo MOTBbPXKAEHWE Ha TOBA, Ye BMHArM akUEHTLT TpsAbBa aa ce
cnara BbpXy FMaBHOTO M K/AKOYOBOTO. B KOHKPETHWUA C/yyait TO €, Ye ca MOJIyYeHM HayYHW pesynTaTu C
roJleMu M HEONMPOBEPKMMMU HaYUYHO-NPUNOKHM NPUHOCH.

Mpenopbkata mu e npodecop [onawka Aa 3anasmM MOTMBALMATA CM U Aa KOMEepPCManm3mpa LeHHUTe
NPWAOXKHN pPe3ynTaTW, KaTo yBJieYe M Hayyu owe MM M3cnefoBaTenn M npeanpuvemadn Ha fobpu
N3CNeaoBaTENCKM U BU3HEC NPAKTUKM.

10. CvroTBeTCTBME Ha AOKTOPCKATA AUCEPTaLMa U HA NPUAOOGMTaTa KOMNETEHTHOCT C U3UCKBAHUATA
Ha 3PACPB m NMpaBuaHMKa 3a HEroBOTO NpuaoKeHue u MNpasunHmMKa Ha bAH
Mpu cpaBHEHWE Ha NPUETUTE WM3UCKBAHMA 338 HAYKOMETPUYHUTE MOKasaTenu 3a npuaobuBaHe Ha
HayyHaTa cTeneH ,AOKTOP Ha HayKute“ crnopes npaBuWiHWKa Ha 3a [lpunoxkeHue Ha 3PACIMPBE u
npaBuaHMKa Ha BAH cTaBa AcHo, Ye npeAcTaBeHuTe oT npod. [onawkKa HaydyHW NPOAYKTM /onmucaHu B
KOPEKTHO M3roTBeHaTa cnpaska/ HaMbJ/IHO OTFOBAPAT U HAAXBBPAT U3UCKBAHUATA MO YNCIOBM AaHHM.
LUlo ce oTHaca obaye 3a oueHKaTa M KayecTBaTa Ha AMCepTaUMOHHMA Tpya, TpAabsa Aa noadepTas
ybeneHo, Yye HeroBuTe J0OCTOMHCTBA Ca MHOFO6POMHM M fanedy AOMUHUPAT HAA YncnoBaTa MHGopmaLms.

11. JInuHM BneyaTAeHUA 3a JOKTOPAHTa

MosHasam Mpod. Jonawka noseye oT 5 roanHKU, KOraTo EKMNUTE HM 3aMoYyHaxa Aa u3caeaBaT 3aefHo
6MONOrMYHUTE CBOWMCTBA M aKTMBHOCTM Ha HAKOM OT WM30AMpPAHWUTE MPOTEMHM M NENTUAM U CTaHaAXme
napTHbopu B LIK ,4MCTM TexHONOMMM 3a yCTOMYMBA OKOJIHA Cpefa - BOAM, OrMagblM, eHeprusa 3a Kpbrosa
MKOHOMMKA".

OrpomHaTa LeneHaco4yeHOoCT, ANCUMNIMHUPAHOCT, CMAHATa MOTUBALMA, KOATO TA NPUTEXaBa, B TO3M
TPy Ca NPEeTBOPEHM BbHB BUCOKA HaydHa KOMMETEHTHOCT, W3CAefOBaTesICKa 3pPAJOCT, MpUTEXaHue W



MHOTOKpaTHa peasu3auma Ha MOAEPEH KOMMJIEKCEH METOoAMUYEH apceHas, A4o6pn HayuyHU nabopaTopHU U
OPraHM3aTopPCKM MPaKTUKKM, CNOCOBHOCT Aa PbKOBOAM €KUM, Aa ro MOTMBMpPA. M mMakap Aa peueHsupam
Hay4YHMA NPOAYKT, @ He KayecTBaTa Ha Herosvsa aBTOP, CYMTaMm, Ye B TO3M C/Aydyail Te ca HepaspUBHO
CBbP3aHU U eAHAKBO LLeHHU 33 6bgelyata HayyHa U U3C/Ie[0BaTe/ICKa NPAKTUKaA B HALMOHANEH U B
MeXAyHapoaeH maluab.

12. 3AK/TFOYEHUE

B pamMkuMTe HA MHOFOPOMHM HAYYHO-U3CNELOBATENCKM MPOEKTM ca MonydeHn, ob6bpaboTeHwy,
ny6anKyBaHn, 0606LWeHn, KPUTUYHO NpPeocMUcieHn, GOKYCUMpPAHU BbpXy 3HauMma ¢yHAaMeHTasHa W
Hay4YHO-MPUIOXKHA OCHOBA MHOTOBPOMHN eKCnepMMEHTaNHM pe3ynTaTh. Te ca 06CbAeEHM KOMMNETEHTHO, C
BEWMHA U B CPaBHEHWE C HAW-CbBPEMEHHWU AUTEPaATYPHU U3TOYHMLM. MpeanoKeHa e HaydyHa cTpaTterus,
opraHusauma, 8obpu nabopaTopHU U [,O6PU U3CNeL0BATENCKM MPAKTUKM, KOUTO Ca Aa N Bb3MOXHOCT Aa ce
n3rpagn v npegnoXu LUeHeH 33 HayKata M NpakTMKaTa guceprauyoHeH TpyAa. B xoma Ha HerosaTa
n3paboTKa ca 0byYeHU peamua Maaamu N3caefoBaTenn MarucTpm U AOKTOpaHTU. HanpaseHn ca 3HaUYMMM 3a
HayKaTa M MNpaKTMkata npuHocu. Ouwe no-ueHHOTO e, 4Ye ca MNoJlyYyeHM MPOAYKTU U Cb3[3aAEHM
NabopaTopHM TEXHONOMMU U30/IMPAHE U NPEYUCTBAHE HA LLEeHHUTE 3a NPAKTUKaTa MeAHU IMUKONPOTEUHM,
CBbp3BaWM KucaopoaHu ¢popmu. Tesn TeXHONOTMM ca NATEHTOBAHW W Ca HAa pPa3/IMYeH eTan OT TAXHaTa
Komepcmanusauma. ToBa e efHa OT Hal-CbBPEMEHHUTE TEHAEHUMU U U3UCKBAHWUA MPU pPas3BUTUETO Ha
BMOUKOHOMMWKATA. W3cneaBaHUTe NPOAYKTM Ca C MOTEHUMAN 3a NPUIOXKEHUE KATO CbBPEMEHHM
TepaneBTUYHU cpeacTBa BbB dapmaueBTUKaTa, KO3MeTMKaTa W MnepcoHasnsupaHaTa meauumHa, a 3a
TAXHOTO NPOM3BOCTBO ca pa3paboTeHn nabopaTopHM TEXHOOTUM.

ANrOpUTBMBT 33 M3y4aBaHETO HA BbINEXUAPATHUTE CTPYKTYPU HaA [/IMKOMPOTEMHUTE MOXKe Ja ce
n3non3ea KaTo edeKTMBEH MoAeN U Aa ce MyaTUNAMLMpa 1 e cTabuaHa OCHOBA 3a aJanTaumsa Kbm Apyru
nogo6HM MONEKYAN M TeEPANEBTUYHM areHTU C NPUPOLAEH NPOU3IXOL.

He mora ga oTmMHa u TOBa, Ye TPYyLAbT € HanMcaH Ha M3UCKAH HayuyeH CTW, AUCKYCUATA U
npeacTaBAHeTo Ha pesyaTatute e ybegutenHo, noapeaeHo, ¢ Knaca.

%k sk k k ok

Ha 6a3a Ha ropekasaHOTO U OCHOBHO KaToO B3eMa Noj, BHMMAHME KayecTBaTa Ha AUCEepPTaLUOHHMUA
TpyA, CbNBTCTBALWMUTE O HAYYHU NPOAYKTU U KayecTBaTa Ha HErosMA aBToOp Npegsaaram Ha NOYUTAaemMoTO
HayuHo »ypu ga npucbau HayyHata creneH ,JJOKTOP HA HAYKUTE” Ha npod. a-p uHXK. MaBauHKa
AnekcaHpgpoBa [lonawka B obaacr 4. ,,[IpMpoaHM HayKKU, mMaTemaTuKa U MHopmaTmka“, npodpecmoHanHo
HanpasneHue: 4.2. ,XMMUYECKM HAYKU"“, HayuyHa cneumanHoct ,BuoopraHuyHa XuMmus, XUMUA Ha
npupoaHuTe n GU3N0NOrMYHO aKTUBHUTE BeLLecTBa”.

28.07.2019rr. PeueH3eHT:
Mpod. a6H AHa Tonanosa
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1. Subject of reviewing

The presented for reviewing materials for conferring the scientific degree “Doctor of Science” as volume,
content, and presentation completely correspond to the requirements of the LDABRB, the Regulations
for its application and the internal regulations of IOCCP-BAS.

Pack of documents for reviewing: 1/ Dissertation thesis, 2/ Autoreferate of the dissertation thesis, 3/ List
of publications and patents /50 publications and 6 patents/ and an application with their full text on which
is based the dissertation thesis, 4/ List of conferences on which is presented the dissertation thesis
together with an evidentiary material - 89 abstracts, 5/ List of the citations which do not overlap these
extended for the scientific and educational degree “Doctor”,

Pack of administrative documents: 1/ Autobiography of the candidate, 2/ Reference for the execution of
the criteria for scientific degree “Doctor of Science”, 3/ Copy of the diploma for the educational and
scientific degree “Doctor”, 4/ List of scientific-researching projects, awards, 5/ Protocol from 28.05.2019
by the extended meeting on a colloquium for the discussion of the draft dissertation thesis.

2. Short biographical data

Pavlinka Dolashka graduated HCTI “Asen Zlatarov”, Bourgas (today University “Prof. Dr Asen Zlatarov,
Bourgas). She graduated as a master in the specialty “Organic chemistry” in 1980. In 1993 she defended a
candidate (now PhD) dissertation in the scientific specialty “Bio-organic chemistry and chemistry of the
natural and physiologically active compounds” (code 01.05.10).

Her professional carrier, Eng. Dolashka, develops in IOCCP where consistently grows from a chemist to a
professor. After the defense of the PhD thesis she manages a scientific team on scientific-applicable

cosmetic, nutritive. She is one of the founders of preparations for personalized medicine and till today she
actively works in these fields as a researcher, a team inspirer, a partner and a business-lady.

Prof. Dr Dolashka is an author of 137 scientific articles, 105 of which are in international journals of repute
with a total IF 178,042. Her papers are cited 750 times for now. She is a co-author of 3 university
educational tools, 1 of which is published abroad. She is a co-author of 6 patents and utility models in the
field of the pharmaceutical biotechnology. She participated in the development of 21 scientific projects
with a national financing and 23 scientific projects with an international financing as well as in 3
contracted subject with biotechnological enterprises. She is a scientific advisor of 6 successfully defended
PhD students and 10 master students. She is a member of USB and of the European peptide society.

3. Actuality of the subject and expedience of the set aims and tasks

The dissertation thesis is focused on a strong combination of actual for the contemporary science and
practice problems: 1/ isolation, characterization of new, copper glycoproteins, binding different oxygen
forms, the definition of the structure of glycans and their impact on the biological properties of
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glycoproteins such as Cu/Zn—SOD by moulds and yeasts strains and hemocyanins from type Arthropoda
and type Mollusca; 2/ Analysis of the structure and physicochemical properties of the new glycoproteins;
3/ Determination of the carbohydrate structures of the new Cu/Zn-SODs, hemocyanins from type
Arthropoda and type Mollusca. Researching the relation between the carbohydrate structure with the
purified glycoproteins; 4/ Research of the therapeutic potential of the new glycoproteins and the
significance of their glycosylated character.

The presented in this way combination of problems, research approaches and results is exceptionally
contemporary and on time - exactly in a moment when it is required an accelerated development of the
bioeconomy based on the contemporary biotechnologies and a stimulation of the innovations in the
white technologies /EU strategy for Innovations and Bioeconomy from 2013/, an execution of the
complexed aims in front of OP SESG and the national scientific programs for the development of new
biologically active compounds and their application for personalized medicine. Although the elaboration
has a serious history - nearly 20 years of examinations, its value is that it is ready and appears on time to
meet the newest priorities of the European science, economy and Bioeconomy.

By this point of view, the author manifested foresightedness, a scientific scent and of course, | found that
it has its big chance to be implemented in the practice and the obtained results to be commercialized. As
| have in mind the sharp need of biologically active preparations with a natural and an eco-origin, the
dissertation thesis has a large applicable economic, social and ecological potential and a potential for
intelligent application in the personalized medicine and cosmetics.

This is exactly how | imagine the role of a Doctor of Science dissertation, not as an end in itself innovative
but responding to the economic priorities of the contemporaneity.

4. Problem knowledge and characterization of the literary survey

In the last years the foundation, isolation, characterization and application of biologically active
compounds for therapeutic purposes against the most significant, by a social point of view, diseases
require a detailed knowledge of the literary sources in a theoretical, methodological and implementable
plan. The launching of such preparations passes through a long, multilayered, interdisciplinary scientific
examinations that could be executed by teams managed by competent, foreseeing, complexed,
sustainable, motivated and talented researchers as prof. Dolashka. If we judge by the first publications,
subject of the summary in this dissertation thesis, the first studies are made in 1999. Almost 20 years
purposefully have being elaborated scientific questions related to the mentioned theme.

The literary survey immediately indicates that its author understands the problem in details, in its
development through the years. In it the accents mark the critical scientific and applicable problems and
their elaboration is facing the setting and solving of key and critical problems. In the literary survey are
summered and rethought creatively more than 400 literary sources, more of which in English.

Regarding the structure, the author has presented the huge literary material in three well-proportioned
sections: 1/ the first one describes the classification and the structural organization of the copper-
containing, oxygen-binding glycoproteins from the types Arthropoda and Mollusca. 2/ the second section
is focused on the structure of the carbohydrate component of Cu/Zn-superoxide dismutases and the
hemocyanins from Mollusks and Arthropods. 3/ the third section set a strong and concluding accent on
the biological functions of the glycoproteins. 4/ an important place is assigned on the therapeutic
potential of the SODs and the hemocyanins.

As a general assessment of the literary survey and of the knowledge and competence of the author it
could be taken out of the brackets the following features: 1/ It has been critically rethought a large pack
of literary sources; 2/ It has been derived the essential and the perspective by them that point the future
studies to high scientific and applicable achievements; 3/ It has been written intelligently, competently,
formed with a style and a class with multiple colored pictures, figures and illustrations of molecules and
models of activity mechanisms of the studied biological molecules; 4/ The literary survey, itself,
represents a valuable scientific reading that could serves for the education of many specialists in the field
of proteomics and glycobiology. These conclusions found their support not only in the presented written
materials but also in the actions of the multiple students and followers of the author - PhD students,
master students, partners, adherents, co-authors and others.



5. Methodologies, methodological approaches of the studies

In the dissertation thesis has been used a rich, interdisciplinary and most contemporary methodological
arsenal - one of the most valuable methods of the genomics, proteomics, and in it have been created,
approved, verified unique and innovative methods and methodological approaches in the glycobiology
and glycomics.

In the list of the most contemporary and complicated methods could be mentioned the following: As main
| would notice the mass spectrometric methods (MALDI-TOF-TOF, LC/ESI-MS, LC-Q-trap-MS/MS, nano-ESI-
MS and others) applied for the determination of the amino acids sequence and the structure of new
proteins, enzymes and glycoproteins. The purified glycans and glycopeptides have been analyzed with a
Q-trap system Absciex 4000 of Q-trap mass spectrometer, equipped with a nanoprocessor source and a
tandem mass spectrometer (Q-TOF) equipped with a nano-ESI, with a hybrid quadrupole analyzer.

The primary structure of the new Cu/Zn-SODs and hemocyanins has been studied by hydrolysis with
chymotrypsin or trypsin and analysis of fragments by Edman degradation and MALDI-MS/MS and the
quaternary structure of proteins by PAGE, TEMA with microscope Philips CM10 and a tandem mass
spectrometry and others. For the determination of the primary structure of some hemocyanin subunits
has been applied DNA-sequencing of their gens isolated by cDNA-libraries.

Here, | specially would like to underline the developed by the author new methods and approaches for
the determination of carbohydrate structures of SODs and hemocyanins - a new approach for
determination of glycolysed centers after labelling with **0 and genetic fragmentation; a new method for
analysis of oligosaccharide structures of hemocyanin — an identification of the carbohydrate structures
after titration of N,N'-bis-(benzyl-2-boronic acid)-[4,4'] bipyridine dibromide (0-BBV) complex. These and
other innovative modifications of the applied methods approve a circle of methodological contributions
that | highly appreciate.

To the mentioned large methodological package | could add as well the convenient combination of
methods for determination of the glycans function in the copper proteins. Monitoring of pH-dependent

thermal denaturation - by ellipticity [@]222 as a function of temperature at different pH values;

Monitoring of T-dependent pH-denaturation - by ellipticity [O] as a function of pH, at different

222’
temperature values; Determination of the thermodynamic parameters of Cu/Zn-SODs and hemocyanins,
methods for transformation of hemocyanin in enzymes with phenol-oxidized activity and others.

To the methodological contributions | could not pass to mention as well the purposely selected complex
of methods and approaches for clarification of the potential therapeutic effect of the studied BAC and the
participation of the glycans of Cu/Zn-SODs and hemocyanins: these are contemporary methods for
determination of antitumor, antiviral, antibacterial effect, the opportunity of the studied glycoproteins to
be used as immunostimulants, detoxification agents and arising the antioxidant protection of the cells.
With this group of methods is made the relation between the contemporary scientific studies with their
potential application for a solution of critical and hardly solved problems connected to the most serious
diseases such as tumors, viral and bacterial diseases and infections. In the group of the studied heavy
factors of the pathogenesis could be mentioned: Graffi tumor in hamsters, Guerin ascites tumor ,

bladder tumor, antiviral effect on Polio Virus - Type 1 (LSc-2ab), CV-B1, RSV and HSV-type 1,
antibacterial effect on pathogens by the genera Staphylococcus, Enterococcus, Pseudomonas, Escherichia.

There is one more thing that although it is not directly described in the section M&M, it perceives from all
the components of the dissertation thesis. The author has been mastered and has applied key approaches
from the strategic and operative scientific management - she correctly has set and followed aims, nearly
20 years has planned the studies, the results and the publication activity by the factors - time, resources,
material-technical basis, team, incorporation in a team, inclusion and education of young researchers,
building, overbuilding and improving of the good laboratory practices in IOCCP-BAS and in other foreign
institutions. All that very clearly appears by the author teams of the scientific publications on which this
dissertation thesis is built.

6. Characteristics and assessment of the dissertation thesis
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At first sight, the design, the general structure and composition of the dissertation thesis correspond to
the traditional requirements for this kind of papers. However, in a detailed reading it is seen specially and
masterfully implicated scientific-researching and debatable lines that discover consecutively the results
obtained with a rich arsenal of methods, all of them grouped in several levels:

1/ Selection of biological sources for glycoproteins isolation;

2/ Isolation and purification of SODs and hemocyanins through specially developed for this schemes and
approaches;

3/ Determination of the physicochemical properties of BAC — primary structure, M,, active and
glycosylated centers, isoforms /I afford to call them like this from now because | already know their final
effect/;

4/ Characterization of the carbohydrate structures themselves with two developed, applied and verified
approaches for this and a new method for an analysis of mixture of oligosaccharide structures;

5/ Characterization of the functions of the oligosaccharide structures in the copper glycoproteins binding
oxygen forms — their role in the building of the tertiary and quaternary structure and the stability of the
glycoproteins molecules;

6/ Decoding the mechanisms of the participation of the glycans in the overcoming the pathogenic factors
in a wide circle of agents of dangerous diseases — manifesting purposeful antitumor, antiviral,
antibacterial effect and through a stimulation of the immune and antioxidant protection of the
microorganisms.

The dissertation thesis of P. Dolashka has 319 pages and contains 156 black and white and colored
figures, 28 tables and more than 450 literary sources. It is written on a clear and accurate scientific
language and contains the traditional sections — Introduction, Literary survey, Aims and tasks, Materials
and methods, Results and discussion, Conclusions, Contributions, Bibliography of the published papers
and List of their citations.

The most significant section of the dissertation is Results and discussion which enfolds 145 pages. It is well
visualized with graphs, tables and schemes built on the basis of personal experimental data. The logic, the
clearness and the readability of their exposure make an impression that indicates that the author is
exclusively experienced in the exposing and explanation of scientific facts and summary of the scientific
results.

The section Results and discussion contains 6 parts. The first one is about the isolation, purification and
the molecular characterization of Cu/Zn-superoxide dismutases by the fungi strains Humicola lutea 110,
Humicola lutea 103, Aspergillus niger 26 and an yeast strain Kluyveromyces marxianus NBIMCC 1984.
After that it is defined their primary structure. The obtained amino acid sequences are compared to other
presented in the database aiming to be defined their functional domains as well as to be thrown light on
their phylogenesis. The study of the spatial structure of the glycoproteins shows that the carbohydrate
chains of the SODs are distributed on the surface of the molecule and do not impact significantly on their
enzymatic activity.

In parts 2 and 3 of Section Results and discussion are analyzed the results from the isolation and
molecular characterization of hemocyanins from different representatives of the types Arthropoda and
Mollusca. For the study of the structure of hemocyanins the author applies absolutely different genomic
approach.

In part 4 through the results are presented and analyzed the data form the study of the structure of the
carbohydrate components of the SODs and the hemocyanins. These data include information for the type
and location of glycosylation as well as the way of binding of the monomeric carbohydrate structures in
the molecule of the glycan.

The last two parts from section Results and discussion are focused on the physiological functions (part 5)
and the biological effects (part 6) of the carbohydrate components of the copper-containing
glycoproteins.

By a full of matter point of view and as key for the section Results and discussion could be mentioned
the following significant by a scientific and implementable point of view results. The developed laboratory
technologies allow a purification with a high yield and with a high level of purity of new Cu-containing
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superoxide dismutases by fungi strains Humicola lutea 110 (Cu/Zn-HISOD 110), Humicola lutea 103
(Cu/Zn-HISOD 103), Aspergillus niger 26 (Cu/Zn-AnSOD 26) and by the yeast strain Kluyveromyces
marxianus NBIMCC 1984 (Cu/Zn-KmSOD NBIMCC 1984), as well as of hemocyanins by Carcinus aestuarii
(CaeH), Eriphia verrucosa (EvH), Buthus sindicus (BsH), Rapana venosa (RvH), Helix aspersa (HaH) and Helix
lucorum (HIH), with similar physicochemical properties of the obtained related proteins by other sources.
It is established that the new SODs possess different carbohydrate structures as Cu/Zn-HISOD 103 binds
only one GlcNAc residue and Cu/Zn-KmSOD NBIMCC 1984 has a complex oligosaccharide structure. The
carbohydrate chains are located on the surface of the molecule and do not impact essentially on the
structure and the properties of the enzymes. The established fact that the phylogenetic analyses based on
the primary structures of the subunits CaeSS2, EvH5 and Bsinl and of the N-terminal AAS of subunits of
HaH, MsH, PvH, CaeH, EvH, LpH and BsH from type Arthropoda confirm the hypothesis of a common
arthropodic primate of hemocyanins from class Crustacea is significant.

Prof. Dolashka establishes that the molluscan hemocyanins have similar tertiary and quaternary structures
in which eight functional units (from “a" to "h") with a molecular mass of 45-60 kDa are involved. The
native state molecules show some structural differences, such as RvH, and KLH made up of two different
structural subunits, and the complex molecules of HaH and HIH form three subunits fc-, aD-, aN-. With
the help of the new methods of amidation, permethylation and titration of the glycoproteins with the o-
BBV complex the author confirms that RvH, HIH, and HtH are glycoproteins. These methods allow to study
complex structures of glycans at low concentrations. The author is getting deeply and establishes that the
potential N-glycosylated sites in hemocyanins are located predominantly on the surface of the molecule
as for the three hemocyanin isoforms of H. lucorum : 13 in B.~HIH, 14 in ap-HIH and 7 in ay-HIH. The
distribution of the sites ranges from one to three, whereas in B.-HIH-b, -c; ap-HIH-b, -f; ay-HIH-c u ay-HIH--
f such sites are absent.

By the studies it becomes clear that the process of denaturation of hemocyanins occurs in two steps:
dissociation of the total hemocyanin molecule into its structural subunits followed by denaturation of the
structural subunits. The pH-T intervals of reversibility determined by circular dichroism and
thermodynamic approach are within very narrow limits for the total molecule RvH as well as the structural
subunits. Differences in their stability reflect the influence of quaternary and carbohydrate structures as a
result of strong charge-dipole interactions. The established wider reversibility and thermodynamic
characteristics for FU RvH2-e are not related to the carbohydrate structure present on the surface of the
molecule. Complex carbohydrate structures are involved in constructing the tertiary structure of
hemocyanins, which is probably due to the interaction of His residues on the surface of FU of RvH1 and
the glycans from another FU from the subunit.

Hemocyanins are not classified as enzymes, but they exhibit o-diphenol oxidase activity. After exposure
to various enzymes and non-enzyme reagents, the RvH1-a molecule is transformed from an oxygen
transport protein into an enzyme with enzyme activity.

A large practical interest represent the biological activities in the studied glycoproteins and their
carbohydrate chains. Cu/Zn-HISOD 103 exhibits an antiviral and anti-tumor effect by suppressing the
development of influenza virus A/Aichi (H3N2) and Graffi myeloid tumor transplanted in hamsters. This is
explained by the neutralization of superoxide radicals, the concentration of which is increased in tumor
cells. The first indicated inhibitory effect of RvH2-e on HSV type 1 replication is associated with Van-der-
Vaals interactions and hydrogen bonding between the carbohydrate chain of RvH2-e and the virus. It is
also suggested that glycans are responsible for the more expressed inhibitory effect of FU RvH1-a (with a
higher carbohydrate content compared to RvH2-e) against the replication of the Epstein-Barr virus.

Significant are the results about the inhibitory activity of HaH and RvH against the development of
certain bacterial strains is indicative for their protective function, probably due to the presence of
peptides with antibacterial activity on the surface of the molecule. The B.-HaH clearly stands out as the
most promising and effective inhibitor against the development of Gram-positive (S. aureus and S.
epidermidis) and Gram-negative bacteria (E. coli).

By a therapeutic and applicable point of view | highly appreciate the results according to which the
purified hemocyanins are highly effective immunostimulators in Guerin ascites tumor immunotherapy,
but not against the solid Graffi myeloid tumor. The proven inhibitory effect of HIH, Bc-HIH-h and RvH2-c
on T-24 and CAL-29 human bladder cancer cell lines is significantly higher compared to intact molecules
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and subunits, confirming the assumption of participation of the oligosaccharide structures in the
antitumor effect.

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

At the end of the dissertation thesis are extracted 18 contributions which are grouped in sections —
Contributions containing new and original science information, Contributions with a confirmatory
character, Contributions of a methodical nature and Contributions with attached character. The
contributions are logically related to the content and the exposed results and | completely accept them.
According to my assessment they are significant and | forcibly can say that with this elaboration with the
whole methodological, scientific-researching and applicable self-dependent and team work prof.
Dolashka left a significant imprint in the science, practice and business innovation in a national and a
worldwide scale.  This assessment of mine is confirmed by the strong full of matter part of the
contributions and the complex — dissertation thesis + publications on which it is constructed.

Firstly. Contributions containing new and original science information

New natural glycosylated oxygen-reactive proteins with one copper ion in the active site were obtained -
Cu/Zn-SOD enzymes from fungal strains and yeast. Information on structure and physicochemical
properties is provided. The carbohydrate structures of naturally occurring glycosylated SODs are
presented for the first time. New naturally-glycosylated oxygen-binding proteins with two copper ions in
the active site the 'hemocyanins' were isolated and thereby obtained from various organisms of the type
Arthropoda and type Mollusca. Information on primary and complex carbohydrate structures as well as
physicochemical properties of hemocyanins is presented.

A highly effective methodology for determination and identification of carbohydrate structures of
hemocyanins with an unknown or partially known primary structure has been developed. For the first
time, the full carbohydrate structure of molluscan hemocyanins was introduced with a new important
class of N-glycans for glycoproteins enriching the carbohydrate structure database of glycoproteins

For the first time the involvement of glycans in tertiary structure formation of hemocyanin was reported,
suggesting a hypothesis for the interaction of his residues on the surface of FU from RvH1 and glycans
from FUs. The effect of the carbohydrate structure on the stability of the intact molecule, its structural
subunits and one functional unit of RvH was determined after evaluation of thermodynamic approaches
to the stability of the protein. For the first time the participation of hemocyanins from type Mollusca in
the protective function of the organism is represented, providing initial protection against infectious
pathogens. The Bc-HaH subunit has been shown to be very promising for inclusion in pharmaceutical
products against more resistant Staphylococcus infections.

The antitumor activity of RvH, HIH, HaH and their isoforms on bladder cancer T-24 and CAL-29 cell lines,
most pronounced in FU Bc-HIH-h, is demonstrated. A proteomic map for the cytostatic action of
hemocyanin from H. lucorum on the human CAL-29 cell line is provided for the first time. It suggested that
the oligosaccharide structures of proteins have a specific role in their biological action against bladder
cancer

Secondly. Contributions with a confirmatory character

The information about the structure and properties of Cu/Zn-SOD from different sources has been
confirmed. Information on the complex spatial structure of hemocyanins from type Mollusca as well as
the different behavior of native hemocyanins and their isoforms under changing environmental conditions
is confirmed.

The ability of organisms from type Mollusca to produce hemocyanins with complex carbohydrate
structures, predominantly N-glycosylated, in contrast to organisms from type Arthropoda, has been
confirmed. The involvement of carbohydrate structures in stabilization of the quaternary structure of the
native hemocyanins has been confirmed as it is proved the interconnection between the carbohydrate
structure and the formation of the quaternary structure of hemocyanins from type Mollusca.
Confirmatory data on the importance of SODs and hemocyanins has been obtained in developing new
approaches for the prevention and treatment of viral, bacterial and tumor diseases.



Thirdly. Significant contributions of a methodological nature, described upper in the review.

Fourthly. Contributions with attached character. Laboratory technologies, as well as purified Cu/Zn-SODs
and hemocyanins from various sources, can be used to treat viral, bacterial, and tumor diseases have
been proposed. A gene bank (DNA and RNA) and a data base of glycan structures has been set up that will
serve future research on these topics.

8. Estimation of the publications on the dissertation thesis and the autoreferate

The dissertation thesis is based on 50 scientific articles - all in English and published in referred and
indexed by Thomson Reuters periodical issues with a total impact factor of 98,359, as well as 4 short
messages in thematic medleys of prestigious scientific journals with a high impact factor. In 33 of the
publications and 4 of the patents Dolashka is a leading (first or last) author. She has 1 independent
publication, 1 with 1 co-author and 1 with 12 co-authors. The number of the authors in the other articles
varies between 3 and 12. The papers related to the dissertation are cited until now 527 times. There is 1
Bulgarian patent for invention on the dissertation subject. The results are reported as well on 83 scientific
forums 23 of which abroad. The studies are financed by 40 national and international scientific projects.

All of this confirms that prof. Dolashka is an approved and received a popularity and a scientific image
researcher.

The autoreferate is prepared according to all of the rules of scientific publicist and the good scientific
practices. It affects shortly but with all main elements the obtained and discussed results in the Doctor of
Science dissertation.

All scientific products - dissertation thesis, autoreferate, scientific articles, patents are formed precisely,
richly illustrated with black and white and colored figures, organized with a style and class, written on
an elegant scientific language but understandable and with a traceable logic sequence. They themselves
represent models and patterns and could serve as educational materials for teaching young researchers
and teachers in bio organic chemistry, biochemistry, glycobiology and glycomics.

9. Critical notes and recommendations

To the represented significant by volume materials | have some technical notes that mainly concern the
specifying of the biological terminology. | consider that for the microbial strains should be used the term
“suppression, inhibition of the growth, not of the development”. It would be good in the description of
the antibacterial activity to be indicated the parameter that has been read before the calculation of the
inhibition per cent, to the control to be indicated by which parameter is reported 100% growth. Some of
the pictures with transmission-electronic microscopy has no indicated magnification on which they have
been observed and “TEMA” is missing in the abbreviation list. It would be good to be precise as well the
taxonomic belonging go used as sources of glycoproteins organisms - mollusks and arthropods. In the
present studies these details are specified and the antimicrobial activity is measured by exact quantitative
parameters.

Of course, on the background of the large study and the significance of the large volume of scientific-
applicable results, the mentioned inaccuracies are just a confirmation of the fact that always the accent
should be put on the main and the key one. In the specific case, it is that there are obtained scientific
results with large and irrefutable scientific-applicable contributions.

My recommendation is prof. Dolashka to keep her motivations and to commercialize the valuable
implementable results engaging and teaching more young researchers and entrepreneurs on good
researching and business practices.

10. Compliance of the dissertation thesis and of the acquired competence to the requirements of
LDACRB and the Regulations for its application and the Regulations of BAS

Comparing the accepted requirements for the scientifically measuring parameters for acquiring the
scientific degree “Doctor of Science” to the regulation for application of pLDABRB and the BAS regulations
it becomes clear that the represented by prof. Dolashka scientific products /described correctly in the
presented information/ completely correspond and exceed the requirements on quantitative data.
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Regarding the assessment and the qualities of the dissertation thesis | have to underline with a conviction
that its dignities are multiple and far dominate over the quantitative information.

11. Personal impressions of the candidate

| have known prof. Dolashka for more than 5 years when our teams started to study together the
biological properties and activities of some of the isolated proteins and peptides and we become partners
in CC “Clean technologies for sustainable environment - waters, waste, energy for circular economy”.

The huge purposefulness, discipline, strong motivation that she possess in this paper are recreated in a
high scientific competence, researching maturity, possession and many times realization of a modern
complex methodological arsenal, good scientific laboratory and organizational practices, ability to manage
a team and to motivate it. And although | am reviewing the scientific product but not the qualities of its
author, in this case | consider that they are related and as valuable for the future science and
researching practice on a national and international scale.

12. CONCLUSION

In the frame of multiple scientific-researching projects are obtained, analyzed, published, summarized,
critically rethought, focused on a significant fundamental and scientific-applicable basis multiple
experimental results. They are competently discussed with a proficiency and compared to the most
contemporary literary sources. A scientific strategy, an organization, good laboratory and good
researching practices were proposed that have been given the opportunity to be built and proposed a
valuable for the science and the practice dissertation thesis. During its elaboration have been educated
many young researchers master and PhD students. Significant for the science and practice contributions
have been made. More valuable is that have been received products and have been created laboratory
technologies for isolation and purification of the valuable for the practice copper glycoproteins binding
oxygen forms. These technologies have been patented and are on a different stage of their
commercialization. This is one of the most contemporary tendencies and requirements for the
development of the BIOECONOMY. The studied products are with a potential for application as modern
therapeutic tools in the pharmacy, cosmetics and personalized medicine and for their production are
developed laboratory technologies.

The algorithm for studying the carbohydrate structures of the glycoproteins could be used as an effective
model and to be multiplied and this is a stable basis for an adaptation to other similar molecules and
therapeutic agents with a natural origin.

| could not pass away also that the paper has been written in an elegant scientific style, the discussion and
the presentation of the results are convincing, organized, with a class.

%k %k %k k %

Based on the above mentioned and mainly taking into account the qualities of the dissertation thesis, its
attendant scientific products and the qualities of its author | propose to the honored Scientific jury to confer
the scientific degree “DOCTOR OF SCIENCE” on Prof. Dr. Eng. Pavlinka Alkesandrova Dolashka in field 4.
“Natural sciences, mathematics and informatics”, Professional Field 4.2. “Chemical Sciences”, scientific
specialty "Organic chemistry, chemistry of natural and physiologically - active substances".

28.07.2019 Reviewer:
Prof. Yana Topalova, DSc
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