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MpencraBeHUAT oT nNpod. [Jonawka KOMMAEKT MaTtepuann Ha XapTUeH U eneKTPOHeH
HOCKTEN € B CbOTBETCTBME C [1paBunHuKa 3a pasBuTMe Ha akagemMudHus cbetas Ha MOXL D, n
oTroeaps Ha kputepunte Ha NOXL®P-BEAH 3a npuoobuBaHe Ha HaydHaTa CTeneH ,J0KTOp Ha
HaykuTe“. [JucepTaHTbT € NPUNoXun auceptaumoHeH Tpya, aBtopedepat, 50 nybnukauum, 4
KpaTku cboOLLEHMS, 4 naTeHTa U 2 NONe3Hn Mmoaena.

Mpodb. ao-p MaenuHka Jonawka 3asbpwBa BXTU-Byprac npes 1980 r ¢ keanupukaums
nHxxeHep-xummk. OT 1982 r. pabotn kato TexHonor B basarta 3a pa3sutne n BHegpsiBaHE KbM
ELIX-BAH. MNpe3 1987 r. noctbnBa B VIHCTUTYTa NO OpraHnyHa XMMus ¢ LeHTbP No hUTOXMMNUS
kbM BAH, kbageto npe3 1993 r. ycnewHo 3awmTaBa AOKTOpcka auceptaumd. Npes rognHute
3aemMa nocnefoBaTeniHo AMbXHOCTUTE Cneunanuct XMMUK, HaydeH cbTpyaHuk Il v | cteneH.
Mpe3 2003 r. ce xabunutupa kaTo CTapwwm HayyYeH CbTpyaHuK Il cteneH (aoueHT), a npe3 2014
r npugobusa akagemMmyHaTa gbXHOCT “npodecop”.

Llenta Ha npegctaBeHus gucepTauMoOHEH Tpyd € M3onmMpaHe U xapaktepusmpaHe Ha
HOBW, MEOHW TJIMKOMNPOTENHN, CBBbP3BALLM pPasnUYHM KUCNopoaHuM ¢hopmu, onpepensHe Ha
CTPYKTypaTa Ha rnukaHnTe N BANSHUETO UM BbpPXy OMOMNOrMYHUTE CBOMCTBA Ha NPOTEUHUTE.

OdunceptaumsaTa e CTpPyKTypupaHa CbrnacHO CTaH4apTHUTE U3UCKBaHW M Cbabpxa obLulo
319 cTtpaHunumn ot kouto 2 cTp. “YBog’, 44 ctp. “llutepatypeH o63op”, 21 cTp. uenu, 3agayn,
mMaTtepuanu n metogm, 147 ctp. “Pesyntatn u guckycusa”, 5 cTp. M3BOAM M HAYYHU NPUHOCK U
30 cTp. “Nutepatypn matouHuumM’. HducepTtaumaTta e unocTpupaHa cbe 156 curypm n 28
Tabnuun. Pasgenute ot VIl go Xl BkroueHn B gucepTaunHHnS TPy ca NPUIoXeHUs, KOUTo ce
NOBTAPSIT C Te3N NPUMOXEHN KbM AOKYMEHTUTE MO npoueaypaTa v crnopes MeH ca U3MULLHN.

B nurtepatypHusi 0630p e HanpaBeH KOMMNETEHTEH aHanuM3 OTHOCHO CTPyKTypaTta Ha
N3BECTHU Me[ CbAbPXalUW rMUKONPOTEUHN M BbrnexmapaTHuTe um dparmeHtn. CneuynanHo
BHMMaHue e oTaeneHo Ha OuonormyHata yHKUMS W TepaneBTUYHUSA MOTeHuman Ha
rMUKONPOTEMHUTE C pa3nudeH 6Oposi MeaHW WOHM B aKTMBHUA LUEHTbP, PasfinyHu
BbrnexuapaTHu CTPYKTYpPU U MeXaHW3bM Ha B3aMMOOEWCTBME C KUCRopoAda U KUCHOpPOAHUTE

paavkanu.



OGekT Ha nscnegsaHe B AMCEPTALMOHHUS TPyA ca ABa BMAA MEOHWN TNUKONPOTENHM -
XeMOUMaHVHU W1 cynepokcug AUCMyTasun, KOUTO npuTexasaT CrOXHW BbriexuapaTHu
CTPYKTYpPM M ydacTBaT B pasfnMyHW npouecu C Kucnopoga un npoussogHute my. Llenta wm
3afjauyuTe Ha gucepTauusiTa ca KOpekTHO hopmynupaHun. B pasgena “Pesyntatu un gnckycms’”
ca gobpe CTpyKTypupaHu M 3aabnbovyeHO KOMEHTUMpaHu nonydvyeHute ot npody. [donawka
pesyntatu. Hay4yHuTe npuHOCKM Ha AMcepTaLMOHHMA TpyA ca B obnacTTa Ha GuoopraHuvHaTta
XMUMUS U MO-KOHKPETHO B obracTtta Ha Xumusa Ha npotenHuTte. Mo-BaxkHUTe Hay4yHU MpUHOCH,
CbAbpXallM HOBa U OpuUrMHarHa 3a HaykaTta nHgopmMaumsa moraT ga ce o6o6LwaT kaTo:

o lMonyyaBaHe Ha HOBW MPUPOAHO-TIIMKO3UIIMPaHW, pearnpaium ¢ KMcrnopoga npoTenHu, ¢
€OVH 1 OBa MedeH WOH B aKTMBHUS LEHTBbP - eH3umuTe Cu/Zn-CO[-3un, nsonupaHun ot
rbOVYHM WaMoBE M OT APOXAN U XEMOLUNAHUHKN, U30NMPaHU OT PasfiMyHN OpraHn3mu oT
Tna Arthropoda mn Mollusca. 3a nbpBM NbT € npeactaBeHa uHdopmauus 3a
BbrrnexunapaTHu CTPYKTYpPU U OU3NKO-XMMUYHN CBONCTBA.

o PaspaboTeHa e BMCOKO edbeKkTMBHA METOAMKa 3a onpedensHe M maeHtudpuumpaHe Ha
BbrnexugparHaTa CTPYKTypa Ha xemouuaHuHU. 3a MbpBU MbT € onpeferneHa nbinHaTa
BbrnexugpartHa CTpyKTypa Ha xemouunaHuHu ot Mollusca - HoB BaxeH knac N-rnukaHu 3a
XeMOUNaHNHNTE.

o 3a nbpBM NbT ce cbobLiaBa 3a y4acTue Ha rmukaHuTe nNpy copMupaHe Ha TpeTudHaTa
CTPYKTypa Ha XemouMaHuMHa W BNUSHWETO Ha BbrNexuvapartHata CTpPyKTypa BbpXy
CTabnnuTeTHNTE XapakTePUCTMKN HA MHTaKTHaTa MoreKkyna, CTPYKTYpHUTE cybeanHnum um
eHa oyHKUnoHanHa egnHuua ot RvH.

. lNpencraBeHo € 3a MbpPBM NBbT Y4aCTUETO Ha XxemounaHuHu oT Tmn Mollusca B 3awuTHaTa
YHKUMST Ha OpraHuama, kaTto ocurypsieaT NMbpBOHAYasnHa 3alimta cpewy UHMEKUNO3HU
natoreHn wnu wuspaseH uHxubupaw, edekt Ha GQYHKUMOHANHN eOUHULUKM  CcpeLly
pennukauusaTa Ha BUPYCU M TYMOPHU KNETBYHU JIMHUA, KOETO I'M NpaBu NepPCneKkTMBHU 3a
BKMIOYBaHe BbB hapMaLeBTUYHN NPOOYKTU.

o [okasaHa e aHTMTymMopHaTa aktmBHocT Ha RvH, HIH, HaH n nsodopmute um BBPXY
KnetTbyHM nuHum T-24 n CAL-29 oT pak Ha MNUKOYHUA Mexyp W € npefoctaBeHa
NpoTeOMHa KapTa 3a UUTOCTaTUYHOTO AeNCTBUe Ha xemouuaHuHa oT H. lucorum Bbpxy
yoBellkaTa kneTtbyHa nuHua CAL-29. M3kaszaHo € npeanonoxeHue 3a cneumdunyHata
pons Ha onuro3axapuaHuTe CTPYKTYpU Ha NPOTEMHUTE 3a TAXHOTO BUONOrMYHO AencTene
cpeLLy paK Ha MUKOYHUS MeXyp.

OcTaHanuTe Hay4YHW NPUHOCKU C NOTBBLPAMTENEH, METOAUYEH U NPUITOXKEH XapakTep ca
He No-marnko 3Ha4ynMMu U nokaseaT BrevyaTnsiBalia MeToAUYHOCT M 3a4bI00YEHOCT B Hay4HaTa
paboTa Ha aucepTaHTa.

My6nukaummMTe n naTeHTUTE Ha nNpod. [lonaluka, BKIOYEHU B QMCETALMOHHNA TpyA, ca
Ha W3KMNIOYUTENHO BWUCOKO HUBO W MNpeau3BMKBAT BrevaTtnsiBalw, MeXayHapOoaeH OT3BYK.
O6wmsaT o e 96,492, a obwma Gpon untnpanns e 527. Pesyntatute OT gucepraumdaTta ca
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AoknazBaHu npepn 83 HayyHu hopyma B cTpaHaTta u vyxbuHa n ca 6unmn doumHaHcupanm ot 21
HaUWOHaIHU 1 22 MeXOyHapOaHN NPOEKTU.

MpaBn obpo BnevatneHue, Ye aBTopedepaTbT € NpeacTaBeH B Mb/IHO CbOTBETCTBUE
c guceptaumoHHua Tpyd. OcdopmeH e npeumsHo M MHoro dobpe oTpassBa B pesiome
npoBeAeHNTe nacrneaBaHnst N nonydvyeHuTe pesyntatn. EgnHctBeHata mu 6enexka e, Yye Mma

HEeTOYHOCT B UMTUpPaHaTa nutepartypa, KOUTO HE CbOTBETCTBAT HA Te3N B ANCepTaumndaTa.

3AKINIOYEHUE

[ducepTaumMoHHUAT Tpyd CbObpXKa Hay4yHU, HayYHO-NMPUMOXHN U MPUMNOXHN pesynTaTtu,
KOWUTO NpeAcTaBnsBaT OpUrMHaneH NpuMHOC B Haykata M OTroBapsAT Ha BCUYKM M3UCKBAHUSA Ha
3akoHa 3a pa3BuTUE Ha akageMnyHus cbetaB B Penybnuka bounrapusa (3PACPE), MNpasunHuka
3a npunaraHe Ha 3PACPB u lMpaBunHuka 3a npunaraHe Ha 3PACPB Ha BAH. MNMpeactaBeHuTe
mMaTepyanM W gucepTaumMoOHHM pe3ynTaTu HambfHO CbOTBETCTBAT Ha cneundguyHute
nanckeaHus Ha MNpaeunHuka Ha MOXL®-BAH 3a npunoxeHne Ha 3PACPB.

[ucepTaumMoHHNAT TpyAd MnokasBa, 4ye auceptaHTbT npodp. . [donawka nputexasa
3a0bN00YEHN TEOpPEeTUYHM 3HaHMA W NpPogecuoHanHM YMEHMS MO HayyHa chneuuanHocT
‘BuoopraHnyHa XMMud, XUMUS Ha NPUPOAHUTE N PU3MOMOrMYHO aKTUBHU BeLLecTBa”, KaTo
OEeMOHCTpMpa KadecTBa W YMEHUs1 3a MpoBex[daHe Ha u3cnegsaHwd C MofnyyaBaHe Ha
OPUTMHAMNHM 1 3HAYUMM HaYYHU MPUHOCH.

Mopagn ropensnoxeHoTo, ybeneHO [faBam CBOSITA MNOSIOXUTENHA OueHKa 3a
NpoBeAEHOTO M3cnenBaHe, NpeacTaBeHO B AucepTauMoHeH Tpya, aBTopedyepaT, NOCTUrHATU
pes3yntatv M NPpUHOCKU, U Npegnaram Ha nounmtaemoTo HayyHo Xypu fa npucbaum HaydHaTta
cTeneH "A0KTOp Ha Haykute” Ha npod. g-p nHx. MNMaenuHka AnekcaHgposa [Jonawka B obnact
Ha Bucle obpasoBaHue “lMpupodHN Hayku, maTemaTuka KU mHdopmaTmka”, npodecrMoHanHo
HanpaeneHne 4.2 “Xumuyeckn Hayku” (BuoopraHumyHa Xvmusi, XUMUS Ha MPUPOOHUTE U

hM3NONOrMYHO aKTMBHM BeLLEecTBa).

Codomsa, 29.07.2019r. N3roTBUN CTAaHOBULLETO: ........ccooeveviiiieeeeeeeees

npod. a-p OrHsH NMeTpoB



OPINION
by Prof. Ognyan Ivanov Petrov, PhD
SU St. Kliment Ohridski, Faculty of Chemistry and Pharmacy

of the dissertation for awarding the degree of Doctor of Science
in higher education "Natural sciences, mathematics and informatics”,
professional field 4.2 “Chemical Sciences”, scientific specialty “Bioorganic chemistry, chemistry

of natural and physiologically active substances”

Author: Prof. Dr. Pavlinka Alexandrova Dolashka

Topic: Structure and function of copper glycoproteins that bind oxygen species

The set of paper and electronic materials presented by Prof. Dolashka is in accordance
with the Rules for the Development of the Academic Staff of IOCHP, and meets the criteria of
IOCHP-BAS for obtaining the degree of Doctor of Science. The candidate has presented a
dissertation, abstract, 50 publications, 4 short messages, 4 patents and 2 utility models.

Prof. Dr. Pavlinka Dolashka graduated from the Higher Institute of Chemical Technology-
Burgas in 1980 with a qualification as a chemical engineer. Between 1982 and 1987 she worked
as a technologist at the Development and Implementation Base at ECC-BAS. In 1987 she
enrolled at the Institute of Organic Chemistry with Center of Phytochemistry at the Bulgarian
Academy of Sciences, where in 1993 successfully defended her doctoral thesis. Over the years,
she has been consistently occupying the posts of specialist chemist, research associate Il and I.
In 2003 she was appointed a Senior Research Associate 2nd degree (Associate Professor), and
in 2014 she acquired the academic position Professor.

The purpose of this dissertation is to isolate and characterize new, copper glycoproteins,
binding different oxygen forms, to determine the structure of glycans and their influence on the
biological properties of proteins.

The dissertation is structured according to the standard requirements and contains a
total of 319 pages of which 2 pages are "Introduction”, 44 pages "Literature Overview", 21
pages of Objectives, Tasks, Materials and Methods, 147 pages "Results and discussion”, 5
pages Conclusions and scientific contributions and 30 pages "References". The dissertation is
illustrated with 156 figures and 28 tables. Sections VIl through Xl included in the dissertation
are annexes that are repeated with those annexed to the procedure documents and in my
opinion are redundant.

A competent review of the structure of known copper containing glycoproteins and their

carbohydrate fragments has been made in the literature. Particular attention is paid to the



biological function and therapeutic potential of glycoproteins with different number of copper ions
in the active center, different carbohydrate structures and mechanism of interaction with oxygen
and oxygen radicals.

Subject of the research are two types of copper glycoproteins - hemocyanins and
superoxide dismutases, which have complex carbohydrate structures and participate in different
processes with oxygen and its derivatives. The purpose and tasks of the dissertation are
formulated correctly. The Results and Discussion sections contain a well structured and
thorough discussion of the results obtained by Prof. Dolashka. The scientific contributions of the
dissertation are in the field of bioorganic chemistry and in particular in the field of protein
chemistry. Important scientific contributions containing new and original information for science
can be summarized as:

» Production of new naturally-glycosylated, oxygen-responsive proteins with one and two
copper ions at the active site - Cu / Zn-SODases isolated from fungal strains and yeast
and hemocyanins isolated from various Arthropoda and Mollusca. For the first time,
information on carbohydrate structures and physicochemical properties is presented.

A highly effective methodology for determining and identifying the carbohydrate structure
of hemocyanins has been developed. The complete carbohydrate structure of Mollusca
hemocyanins, a new important class of N-glycans for hemocyanins, has been
determined for the first time.

* For the first time, the involvement of glycans in the formation of the tertiary structure of
hemocyanin and the influence of the carbohydrate structure on the stability
characteristics of the intact molecule, structural subunits and one functional unit of RvH
have been reported.

» For the first time Mollusca type hemocyanins have been shown protective functions,
providing initial protection against infectious pathogens or a pronounced inhibitory effect
of functional units against the replication of viruses and tumor cell lines, making them
promising substances for incorporation into pharmaceutical products .

» The antitumor activity of RvH, HIH, HaH and their isoforms on T-24 and CAL-29 cell lines
from bladder cancer has been demonstrated and a proteomic map for the cytostatic
action of H. lucorum hemocyanin on the human CAL-29 cell line has been provided. The
specific role of oligosaccharide structures of proteins for their biological action against
bladder cancer has been suggested.

The other scientific contributions of confirmatory, methodical and applied character are
no less significant and show impressive systematical and thorough approach in the scientific
work of the candidate.

Prof. Dolashka's publications and patents included in the dissertation work are of a very
high standard and produce an impressive international response. The total IF is 96.492 and the
total number of citations is 527. The results of the dissertation have been reported to 83



scientific forums in the country and abroad and have been funded by 21 national and 22
international projects.

It makes a good impression that the abstract is presented in full accordance with the
dissertation. It is precise and the summary reflects accurately the conducted studies and the
results obtained. My only comment is that there are inaccuracies in the citations that do not

match those in the thesis.

CONCLUSION

The dissertation contains fundamental and applied results, which make an original
contribution to the science and meet all the requirements of the Law for the Development of the
Academic Staff in the Republic of Bulgaria (LDASRB). The submitted materials and the
dissertation results fully comply with the specific requirements of the IOCCP-BAS Regulations
for the application of the LDASRB.

The dissertation shows that the candidate, Professor P. Dolashka possesses deep
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 offerings.

Because of the above, | am convinced of my positive assessment of the research,
presented in the dissertation, abstract, achieved results and contributions, and propose to the
Honorable Scientific Jury to award the scientific degree "Doctor of Science" to Prof. Dr. Pavlinka
Alexandrova Dolashka in the field of higher education “Natural sciences, mathematics and
informatics”, professional field 4.2 “Chemical sciences” (Bioorganic chemistry, chemistry of

natural and physiologically active substances).

Sofia, 29.07.2019 Signature: .......cccccvvvi
Prof. Dr. Ognyan Petrov
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