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PELHEH3UA

Ha MPeICTABEHUTE TPYAOBE 32 yUacTHe B KOHKYpC 3a akajgemMuyHata ainbxHoct [IPO®ECOP
1o 4.2. Xumuyeckn Hayku (buoopranuyna xummsi, XuMusi Ha IPUPOJAHUTE U
(pU3MO0TOTHYHO AKTUBHHU BelleCTBA - XMMHUSI HA JIEKAPCTBEHHUTE cpeacTBa), 00siBeH ot IO3Y
,Heodurt Puncku” B JIB., 6p. 97/13.11.2020 1.

Penensent: akaa. npod. non UBaun I'eoprues iBanos

Kannunar: nou. a-p, nnxk. UBanka I'eopruesa CrankoBa

I. Kparku Ouorpadguynu 1aHHHM 3a KAaHAUIATA

Hou. n-p nnx. MBanka ['eoprueBa CtankoBa € Bp3nuTaHuk Ha Y X T-11noBaus
(troraBa BUXBII), ko#iTo 3aBbpiiBa npe3 1982 r. cbe cnenuantocrt ,,7exnonocus Ha
Muxkpobuonocuunume u epmenmayuonHu npooykmu'‘. Ciea TUIUIOMUPAHETO CHU
pabotu kato Hawannuk na6opatopus u OTKK B 3aBojia 3a 6€3a1K0X0THH HATTUTKH
B bmaroesrpax (1982-1987 r.). Ot 1987 mo 1992 r. e cheunualMcT-XMMHK B
WNucturyTa o monekynspHa ouonorus mpu bAH, a ot 1992 no 1995 r. e xonopyBan
acucCTeHT 1o 6uooprannuHa xumus BB BIIM-bnaroesrpan. I1pe3 1995 r. crieuensa
KOHKYpC 3a acucteHT B karteapa “Xumus’, [IM® na O3V ,Heodur Puncku”,
KbJIETO TIOCJIEIOBATEIHO 3aeMa b KHOCTUTE TJI. acucTeHT (2000-2010) u moueHt
(ot 2011 mocera). Ipe3 2000 r. 3amuraBa nucepramus npeg CHC no ®@apmarus, ¢
kosaTo mpumoouBa OHC , JlokTop* mo Hay4HaTa CIEHUATHOCT ,,huoopeanuyna
XUMUSL, XUMUSL HA NpupooHume u guzuonocuuno akmushu sewecmsa™. Ot 2012 T.
e PrrkoBoguTen Ha karenapa ‘‘Xumus‘* npu KO3V ‘‘Heodwut Puncku‘‘, a ot 2019 .
€ 3aMECTHUK-PEKTOp MO HAy4YyHO-U3CJIeJ0BaTeICKaTa JEHHOCT U JIOKTOPAHTCKOTO
pazButue. [lo BpeMe Ha CBOETO KapHEepHO pa3BUTHUE € OWiia Ha CIelHaIn3alus B
Yuupepcutera ’Eberhard Karls’’ B TroOunren, I'epmanus u YuuBepurera ,,Karsten
Krohn* B TTanep6opHn, ['epmanus. Jlon. CtaHkoBa € y4acTBaja B pa3pa0OTBaHETO
Ha 20 Hay4yHO-mM3ciemoBareicku mnpoektu (urancupanu ot HO3Y | Heodur
Puiickn”t030, ®HU-MOH u apyru U3TOYHHIIM, HA S OT KOUTO € PHKOBOJUTEI.

II. Xapakrepucruka Ha Hay4YHaTa M Hay4o-NPHJIOKHATA NPOAYKILHHA HA
KaHIMIATa

1. Ob6w npecned na nayunume mpyooee na kanouoama



Hou. U. CrankoBa e aBTop Ha 00mo 51 HayyHU TpyAa, OT KOUTO 22 ca
nyOJUKyBaHM B TMPECTHKHU HAyYHM CIIMCaHUsl OT 00JjlacTTa Ha KOHKypca, 9 ca
JOKJIaIi OT HayYHU (POPYMHU B ITbJICH TEKCT, 19 NoKIaau OT MEeKIyHAPOAHU HAYYHU
dbopymu B cOOpHULIU OT KOHPEPEHITNH, 3 3asIBJICHUS 3a MaTeHTU U | AucepTallioOHEeH
tpyn 3a OHC ,,Jloktop®. B 50 ot TpymoBere T € Boxmemn (IIbPBU WM TMOCTEICH)
aBTop. [lo manuu Ha Scopus TpyaoBeTe U ca UUTUPAHU Jlocera /5 mbTU. Te uMar
o6y Ud 27.605, a neitamsr h-index e 4. Pesynratute OT HEHHUTE W3CIICIBAHUS Ca
JOKJIaJIBAaHU M Ha 55 HAIIMOHAJIHHU U MEXIYHAPOJIHU HAy4YHU (HOPYMH.

Cropen mpecTaBeHUs] CIUCHK, B KOHKypca 3a ,,[Ipodecop® mor. CtankoBa
ydacTBa ¢ 22 Hay4YHH TpyJa U 3 3asBKH 3a naTeHT. OT Tpya0BeTe ¥ (BCUUKU U3BBH
JIOKTOpPCKATa i AUCEPTaIUs U XaOMINTAIUATA ¥ 3a JOIEHT) 16 ca B MEXITyHAPOTHH
ciucanus (13 ¢ IF u 3 ¢ SJR), 5 B cOopHu1M 0T MeXTyHApOAHU KOH(pepeHuu U 1
B COOpHUK Ha HAIMOHAJIHA KOH(EpeHIUs ¢ MEXIYHAPOIHO yyacTue. BbB Bcuuku
nyOnukanuu T € Bojenl (IbpBU WM mnocieaeH) aBTop. [lo mannu Ha Scopus,
MpeICTaBEHUTE 3a KOHKYpca TPYyA0Be ca UTUpaHu /5 mbTH 3a nepuoaa 2000-2020
r. TaxHoTto pasnpenenenne mo Q daktop e cieagnoro: QL — 4 cratum; Q2 — 1 6p.;
Q3—-606p.u Q4 -4 06p.

Yerupu ot cratuure (Ne 1, 12, 16, 20) ca obemunenu B ,I'pyma craTtuu
€KBUBAJICHTHU HAa XaOWJIMTAMOHEH TPy, C KOETO KaHIHUJATKATa yJOBJIETBOPSIBA
kputepuute no Ilokazarenu I'pyna B (xaOunautanyoHeH Tpya) ChIIACHO
[IpaBunauka 3a npwiarane Ha 3PACPB. Taka OTHOCUTENHHMAT [s1 Ha
IIPEICTAaBEHUTE TPYIOBE B U3IIBIIHECHHE HA MUHUMAJITHUTE HAITMOHAIHA U3UCKBAHUS
no uwi. 26 ot 3PACPB 3a nayuyna oGnact 4.2. XUMHUECKH HAYKH € KaKTO CIIE/Ba:
[Tokazatenu ot I'pyna A (mucepranmonen tpyn): 50 T.; [lokazarenu ot I'pyma B
(xabmmmrarmonen Tpyn): 100 T.; IMokazarenu ot I'pyma I' (myOmukamuu ¢ Q): 281
T.; [lokazatenu ot ['pyna [l (uuratu): 150 T.

[Ipuemam 3a perieH3upaHe BCUYKUTE MOCOYEHN NTO-TOPE TPYAOBE, HO HIMA Ja
pELieH3upaM pe3roMeTaTa Ha U3HECEHUTE NOKIaau U nocrepu. Te obave me Obaar
B3€TH I10J] BHUMaHue pu ohopMsiHE Ha KpailHaTa MU olleHKa. B perieH3usita cu e
BU3HUpAM TPYAOBETE C OPUTMHAIIHATA UM HOMEPALM T10 ITPUIIOKEHUS CIIUCHK.

2. Ouyenka Ha noonexcauwyume Ha peyeH3Upane HaAyUHU mpyooee

Crnen xabunutanusara cu 3a noueHt npe3 2011 r., gor. CtaHkoBa ce Haco4Ba
KbM CHUHTE3 Ha MPOTUBOBUPYCHHU JICKAPCTBEHU BEIIECTBA, KAKTO M TAaKUBA C JIBOMHO
nevicteue. Ha Ta3u Tema ca mocBeTeHW IpeoOJiajiaBaiiaTa 4acT OT HEWHHTE



myOJMKaIMKM, KaKTO W JTOKTOPCKUTE TUCEPTAIlMM Ha HEWHUTE MOKTOpaHTH Kupui
UyukoB u Panocnas Yaiipos, 3anmutuiau mpe3 2016 u 2017 1.

HoBocuHTe3npannuTe 1€KapCTBEHN CPEACTBA C IPOTUBOBUPYCHO JIEUCTBUE CE
OTHACAT KbM TPHU TPYIH: IPOTUBOXEPIECHU, NpOoTUBOrpunHA U aHtu-CIIMH. Ot
MOJIEKYJIIPHO-OMOJIOTUYHA U (papMaKOJOTUYHA IJIeHA TOYKA T€ Ca MPUHIUIIHO
paznuynu. [lopaau ToBa, ye TeHOMBT Ha xeprnecHute Bupycu € JJHK, To HanmnunuTe
IPOTUBOXEPIIECHU BELIECTBA Ca IIABHO MOAU(DUIIMPAHU 1€30KCUPUOOHYKIEOTUIH,
KOUTO Ca KOHCTPYHpPAHU Taka, 4€ Clie]]l BKIOYBAaHE B HOBcuHTe3upanata JIHK
BEpUra HEWHATA CUHTE3a HE MOKE J1a MpOABIDKU. 1. e. Te ca TepmuHaTopu Ha JIHK
cuHTe3aTa. To3u moaxo/ odadye € HEMPUIOXKUM 32 TIOTHCKAHE Ha PEIUIMKALMATA Ha
rpunaute Bupycu, uunto reHom € PHK. Tyk ycnemmnwure npoTUBOrpUITHA
JeKapcTBa ca WIM HMHXUOMTOpU Ha HEBpaMUHHUAA3aTa (KOSTO OCHUTypsBa
IPOHUKBAHE HAa BUpPYyCa B MEKIYKJIETBYHOTO MPOCTPAHCTBO) UJIM MHXUOUTOPH Ha
HoHHuA KaHat M2 (HeoOXxoauM 3a peruIMKalusaTa Ha BUPYCUTE B UH(EKTUPAHUTE
kietkn). AHTH-CIINH npenapatuTe mbK MMaT ChbBBPUIEHO Pa3IMYEH MEXaHU3bM
Ha neiictBue. HIV-BupychT npuHaAJIe)Ku KbM KJIaC PETPOBUPYCH, KOETO O3HAUYABA,
ye perumkanusTa Ha HeroBata PHK mpemunasa npe3 /IHK. Tsa ce cunTesupa c
MOMOIIITa Ha 00paTHa TpaHCKpHUNTa3a, nopaau koero antu-CIIMH npenapatute no
CBILECTBO Ca MHXMOUTOPHU Ha 0OpaTHaTa TPAHCKPUIITA3a.

Jon. CrankoBa cb31aBa HOBU ITPOM3BOIHYU HA BEUE YTBBPJICHH JICKAPCTBEHU
CpEICTBA KAaTO allMKJIOBUP, NEHIIMKIOBUP, TAHIUKIOBUP, aMaHTAIlH, PUMAHTAIH
u ocenramuBup (Tamiflu). Te ca momudunupanu upe3 ecrepuduranus ¢
HEMPUPOIHU aMUHOKUcenuHu, aunentuau (Boc-Val-Pro-OH u Boc-lle-Pro-OH) u
AITBYHH KUCEJIMHU (X0JIeBa, J€30KCUX0JIeBa U XeHOAe30KcuXxoeBa). [1o To3u HaunH
ca MOJy4YyeHW /[ HOBU aHAJIO3W HAa aUMKIOBHpa, 4 Ha TaHUUKIOBUpa, S Ha
MEHUMKIOBUpA U [ Ha oOceilTaMuBHpa. TsAXHAaTa XUMHUYHA CTpPYKTypara €
notebpaeHa upes NMR m MS, a anTuBHpyCHaTa MM aKTUBHOCT € H3CJIEIABaHA
cupsmo HSV-1, HSV-2 u Epstein-Barr Bupyc. Bbopeku, ye mo To3u HayuH €
U3BJICYeHA I[IeHHa uWH(pOpMalKs OTHOCHO Bpb3KaTa XHWMHUYHA CTPYKTypa-
OMOJIOrMYHA aKTUBHOCT, OT NMpaKTUYecKa IJIe/Ha TOUKa Pe3yJITaTUTE MOKa3BaT, ue
aKTUBHOCTTAa HA HOBOCHMHTE3WPAHUTE CHEAMHEHUS € MO-HUCKa WM ChU3MEpUMa C
Ta3H Ha U3XOAHUTE BemecTBa (myos. Ne 12, 20).

C nen noigyyaBaHe Ha HOBU NPOTHBOTPUIIHU BEILECTBA, ABAaTa KIACHYECKU
M?2 Onokepa — amMaHTaJAMH U PUMAHTAIUH ca JAEpUBATU3UPaAHU C (DEeHUJIATAHUH,
BaJIMH, JIEBLMH, U30JIEBIIMH, TJIULIMH, 0.-aJlaHuH, -ananuH, 4-D-pnyodenunananus,
4-L-pnyodenunananun, 4-F-penunananvs, AUNENTUAN ChIbPKALIM THA30JI0B U



JUTHA30JI0B MPHCTEH W HEMPUPOJHU aMUHOKUCENWHHU. In vitro m3cieaBaHusTa
crupssimo rpunuusg 1mam A/Aichi/H3N2 mokasBaT, 4e Tpu OT IPOM3BOJHUTE Ha
OCeNTaMHUBHUpPA TPOSBSIBAT MHXUOWpAIIa aKTHBHOCT, KOETO TH ONpENens KaTo
KaHIUJaT-TeKapCTBEHW ChEeOUHEHHS. AMUHOTpylata Ha aMaHTaJuHA W
pUMaHTaIHA TIBK € JepUBATU3MpaHa Ype3 BHBEKIAaHE HA TYaHHIUJIOB OCTATHK C
noMomra Ha H-nupazon-l-kapOokcamugun u  N,N’-nu-Boc-1H-nupazon-1-
kKapOokcamuauH. ['yaHwIMHUpaHu ca W HSIKOM aMaHTAJAWHOBH TIPOW3BOJHU
(mepuBatuzupanu ¢ Tyr, Val u Ala), xkakro u pumantangusoBu (¢ Tyr, a-Ala u -
Ala). TectsT 3a anTMBHpycHa akTuBHOCT crpsmo A/Aichi/H3N2 moka3sa, ue
TYaHUIWIMPAHUS PUMAHTAJAWH HMa [O0-HHUCKA IHUTOTOKCHUYHOCT W TO-BHCOKA
UHXHOUpaIa aKTUBHOCT B CpPAaBHEHHME C M3XOJIHHUSA MponykT. IIpm TectBane Ha
aJjaMaHTaHOBUTE IPOU3BOJIHU BHPXY Ipuriaus Bupyc A/Puerto Rico/8/34/HINT bk
¢ HaOmonaBano, e camo Gly-Thz-Thz-pumantaguasT n Boc-L-Phe(4-F)-OH-
aMaHTaJIUHBT MPOSIBIBAT aHTUBUPYCHA aKTUBHOCT. B 000011eHe MOXKe J1a ce Kake,
4e HETMPUPOTHUTE aMUHOKHCEIIMHA (B KQ4€CTBOTO UM Ha JICPUBATU3UPAIIN areHTH )
HE OKa3BaT ChIIECTBEHO BJIMSHUE BBPXY MPOTUBOBHpPYCHATa AaKTUBHOCT Ha
aIlMKJIOBHpA, TaHIMKIOBUPA, OCEITAMUBUPA M aJlaMaHTAaHOBHUTE CHEIMHCHHS,
J0KaTo TyaHWJIMPAHETO Ha AaMHHOTpyIMaTa TIOBWINABA TAXHATA HWHXUOMpAIa
aktuBHocT. [loBumen wunxuOutopen edekt crpsimo Epshtain-Barr Bupyca e
HAOJII0/IaBaH U MPH KIbYHATE Kuceanau (myour. Ne 2-11, 20).

Hsikon HOBOCHMHTE3MpaHU CheAUHUS (TUPO3UHIII-aMaHTaIuH, (PeHUTATaHNII-
(4-F)-amanTanuH W (eHUIAIaHWI-aMAaHTAMH) ca H3CJCABAaHM M 3a AKTHBHOCT
crpsiMo Oosiectta Ha [lapkMHCOH BBPXY MOJEITHU >KMBOTHHU. 3a0e€lisi3aHo €, 4e
TUPO3UHWI-aMaHTaAUHBT MPOSBSIBA TOJOXKHUTEIEH €(QEeKT IO OTHOIICHHE Ha
PUTHIHOCTTA Ha MYCKyJIaTypaTa U MoJ00psiBa MaMeTTa Ha OOydyaBaHU MHUILIKHU U
IUTbXOBE, JOKaTo (eHwmnananui-(4-F)-aMaHTaIuHBT W THUPO3UHHWI-aMAHTAJIUHBT
yabbKaBaT xekcoOapourtanmuus cbH (my6n. Ne 16). C men momoOpsiBaHe Ha
(hapMaKOIOTHYHUTE XapPAKTEPUCTUKH € MOIU(DUIIMPAH U €IUH OT HAW-TIOMYJISIPHUTE
npenapartu 3a JiedeHue Ha Oonectra Ha Admnxaiimep — MemantunsT. Cnopen
n3cienanuara Ha CrankoBa, H-4-F-Phe-memantun u H-Tyr-memanTuH noka3ssar
aKTUBHOCT CpaBHMMa C Ta3d HAa MEMAaHTHUH XHJAPOXJIOPUI, HO TEXHUTE
(UBUKOXUMHUYHU U OMOJIOTUYHHM XapaKTEPUCTUKH ca MO-T00pU OT OPUTHHATHOTO
cheauHeHue (myosr. Ne 22).

3a noauyHKIIMOHATHOCT Ca U3CJIe/IBAaHU U HAKOW THA30JI0BU MPOU3BOIHU HA
aMaHTaJWHAa M pPUMaHTAIMHA, KOUTO ca TecTBaHW 3a aHTtuBUpycHO (HIN1),
antudakTepuanto (Bacillus cereus u Escherichia coli) u npoTuBOrs6HuHO



(Yarrowia lipolytica 3344) neiictBue (myOm. Ne 14). Jlpyrm npow3BOJHU Ha
aMaHTaJMHA C ApOMAaTHU aMHHOKUCETUHH (Iy0s1. Ne 15), kakTo 1 HAa MEMaHTHHA C
Gly, Ala, B-Ala, Val, Phe, Phe (4-F) u Gly-Gly (my6s. Ne 17) ca u3ciieaBanu 3a

AHTHOKCHAaHTHA aKTUBHOCT.

C uen mnopoOpsiBaHe Ha (PApMaKOJIOIMUYHUTE CBOMCTBA Ha ILIMPOKO
npunaranus 3a JedeHue Ha CIIMH abGakxaBup, nou. CTaHkoBa NpoBeXIa
JE€pUBATU3aLNs C TIULUH, IITUIWI-TIALWH U TIMIAI-TIMOUH-TIMIUH. Pesynrature
OT U3CJIEABAHETO HAa MOJYYEHUTE MPOU3BOJIHU BBPXYy perumkanuara Ha HIV-1 B
MT-4 knerkn nokassart, 4e Gly-abakaBup WMa HHCKA IIUTOTO- H MUTOXOHpHATHA
TOKCUYHOCT M BHCOKa aHTUBUPYCHA aKTUBHOCT (TmyOut. Ne 1).

Yact oT TpyaoBeTe Ha KaHIWJATKATa ca MOCBETEHUW Ha HM3CIEABAHETO Ha
XUMHYHA CTA0OUITHOCT, PU3MKOXUMUYHUTE CBOMCTBA U CIIEKTPATTHUTE OTHACSHUS HA
CUHTE3UPAHUTE OT HES HOBU JIEKAPCTBEHU MOJIEKYJIH, KOETO € BaXKHO 3a TAXHOTO
ObJIelI0 MPUIIOKEHUE KaTo JeKapcTBeHu cpenctpa (myos. Ne 3, 11, 13, 19, 21).

III. OcHOBHM PUHOCH B HAYYHATA, HAYYHO-TIPWIOKHATA U MPENOJABATEICKA
JEeHHOCT HA KaHAHUAaTa

1. Ilpunocu 6 nayunama oeitnocm

N3cnenBanusTa cBbp3aHu ¢ TpyaoseTe Ha aoi. M. CTaHkoBa BB Bpb3Ka C
00sBEHUSI KOHKYPC UMAT NOJYepTaH MPUHOCEH XapaKTep 3a pa3paboTBaHaTa HAyYHA
oOnacTt. Ts, cbC CBOUTE CHTPYAHUIIM, € CUHTE3Upaia Haa 4/ HOBU MPOU3BOAHU Ha
aJlaMaHTaHa, MEMaHTHHA, C KOETO 00oraTsiBa CBETOBHATa 0a3a JaHHU OT XUMHUYHU
cTpykTypu. Ts e mpoBena MaiaOHu U3CIeIBaHUs BbPXY TEXHUTE (PU3UKOXUMUYHU
U OMOJOTMYHU CBOMCTBa, KAaTO TOKCUYHOCT, NPOTHUBOBUPYCHA AaKTHUBHOCT,
AHTHUOKCUJAHTHO JeicTBUE, €(PEKTUBHOCT BBPXY JKUBOHMHCKA MOJEIH 32
oonectute Ha [lapkuHCOH 1 AnxaiMep U Jp., ¢ KOETO JAOMPUHACS 32 U3SICHSBAHETO
Ha Bpb3KaTa XUMHUYHA CTPYKTYypa-OMOJOTMYHA AKTUBHOCT.

2. Hayuho-npunosxcuu npunocu

OT MHOTOOPOMHNUTE HOBOCUHTE3UPAHHU OMOJIOTUYHO-aKTUBHHU BEIIECTBA, JO1I.
CrankoBa ceJieKTupa rpyna CbeIMHEHUS C aHTUXEPIIECHO, MPOTUBOTPUITHO U IPYTH
OyraronpusTHU OWOJOTUYHU €(PEeKTH, KOUTO OMXa MOTJIM J1a C€ pasriexiaaT KaTo
KaHJIUJaT-JIEKapCTBEHU CPEICTBA 3a JICYEHUE HA COLMATHO 3HAYMMU 3a00IsIBAHUS.
BbB Bpb3Ka ¢ TOBa ca HallpaBeHU U 3 TATEHTHU 3as1BKU, @ UMEHHO: ,, A0aManmaHo8o
APOU3BOOHO C NPOMUBOSUPYCHA U aHmunapkurconosa axmuernocm® (2018 r.);



,, Unxubumop na eupycnama nespamunuoasa u ha M2 npomonnus xanan*“ (2018 r.)
u ,, NMDA-peyenmopen anmazonucm ¢ anmumuxpoona akmuernocm (2020 r.).

3. Ileoazozuuecka oeitnocm

Jou. CtankoBa nMa 34 TOOUIIICH CTaXX KaTo U3cienoBarea U 31 ToAuIICH CTax
kato npenoaasaten B FO3Y , Heodur Puncku’-brnaroesrpan. Ts e uzHacsiia jeKuuu
110 TUCHUIUTMHUTE: XuMus Ha rekapcmeenume cpeocmea u buoopeanuuna xumus 3a
cruenuaiiHocture  "Xumuga®®d U "Memunmacka xumusg'',  buoxumus  3a
crenmanHoctute "Kunesutepanus', "MemuuuHcku cectpu' u  "Akymepku',
buonocuunoakmuenu eewecmea xkamo xpaHumenHu 000a6Ku 3a CIEIMAIHOCT
"Xumus"; Xumus na nexapcmeenume cpedcmea 3a CleUHANHOCT " Xumusa' U
"Memunpacka xumusa" (OKC “Maructep’™) u Buonoeuunoaxmusnu eewecmasd
cnopm u 30pase 3a cnenuandoct "Xumus', OKC “’Maructep’. YuactBana € B
pa3paboOTBaHETO Ha YYEOHUTE MpOrpaMH MO AUCHUILIMHUTE: Xumus Ha
nexapcmeenume  cpeocmea, buoxumus; BuonocuunoakmueHu ewecmea W
buonocuunoaxmuenu eewecmea xamo xpanumenHu 006aéxku 3a U30POCHUTE TIO-
rope crnenuatHocTd. OCHOBATeNl € Ha CHeHHANIHOCTTa ‘‘MeNUIMHCKA XUMUS‘‘ U
ChOCHOBATEJl Ha MarucTbpckaTa mporpama ,,bHOJOTMYHO aKTUBHU BEIIECTBA U
nekapcTtBenu cpenctra® B FO3Y ,Heodur Puncku‘‘. Yuactana B pa3paboTBaHETO
Ha y4eOHUTE TUIAaHOBE 3a CHEIUATHOCTUTE ,, XUMUS~ U ‘‘MeauruHcka Xxumus‘‘ 3a
OKC ,bakanaBbp”. buna € HaydeH pPBKOBOJIUTEN] Ha 2 YCHEUIHO 3allATHIIN
JOKTOPAHTHU U 45 TUILTIOMaHTH.

IV. KputnyHu 0ej1e’KKU M NPenopbKU.

EnuncTBeHata mMu npenopbka KbM Obaemus npod. M. CtaHkoBa € [a MOBHILU
MyOJIMKAIIMOHHATA CU AKTUBHOCT BbB BUCOKO PEUTUHIOBU HAyYHU CIIMCAHUS, KOETO
1€ IOBEJIE /10 MOBUIIIABaHE HA HEMHATA IIUTUPYEMOCT, XHUpUI (PaKTOp U aBTOPUTETA
Ha FO3VY ,,Heodut Pumncku”.

V. 3akiaw4yeHue

Oo6o6menara orneHka cbriacHo [lpaBunnuka 3a npuiarane Ha 3PACPH B
HarpaByienue ,,[IpupoaHu Hayku* 3a akajeMuuyHata IIbXKHOCT ,IIpodecop” e
npeACcTaBeHa B J0JiHaTa TaduIIa.
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KakTo ce Bwxkma or mnpencraBeHara Tabiuia, cOOPBT OT TOUKHUTE IO
nokazartenu A-E Ha gon. n-p MBanka CTaHkOBa € IMO-BUCOK OT HM3UCKYEMUS
mMuHuMyM cbriaacHo 3PACPD 3a mayuyHoto Hanpasienue ,llpuponnu Hayku®. B
JOMBbJIHEHUE OMX J100aBWJI, Y€ TA € YTBBPAEH M3Cle/BaTe]l U MpernojaBaresl B
oOnactTa Ha bruoopraHnyHaTa XUMHs U XUMUSATA Ha JEKapCcTBEHUTE cpencta. Ot
HayaJoTO Ha CBOSITA HAy4YHA Kapuepa Ts € myOnukyBana 51 HayyHu Tpyna, 4yacT OT
KOUTO B PEHOMHpAHU MEXIYyHAapOJHU coucaHus. B cBosta mnpodecroHanHa
Kapuepa € u3pacTBajla MapaJieTHO KaTo M3CIEA0BaTell, YHHUBEPCHUTETCKUS
IpernoaaBaTesl U OpraHu3aTop/aJIMUHUCTPATOP HA HAYYHHM H3cCienBaHUA. Moeto
3aKJII0YEHHUE €, Y€ HEMHUTE HAYyYHU MPHUHOCU U MPENoAaBaTEIICKa JEWMHOCT ca Mo-
BUCOKM OT O(QUIHMATHUTE MHUHUMAIHU JbpPKaBHU HW3HCKBAHMUS  CBHIVIACHO
[IpaBunnuka 3a npuiarane Ha 3PACPD (Bux ropHara tabiauna) 3a akaeMU4HATA
mrbxkHOCT L IIpodecop B Hampasnenue ,IlpuponHu Hayku, KOETO MU JaBa
OCHOBaHME yOeleHo Ja npenopbyaM Ha HayyHOTO *Kypu Ha3HA4e€HO /1a MPOBEJE
HACTOSIIIIMSL KOHKYpPC, KakTo M Ha PakylITeTHUS CBBET Ha ITpupono-
matematudyeckus (axynrer Ha FO3Y ,Heodut Puiicku” na mpuchast Ha JAOL.
Npanka I'eoprumeBa CraHkoBa akajgeMHYHa IIBXHOCT ,,IIpodecop” mo Hayuno
HanpaBieHue 4.2. Xumuuecku Hayku (buoopranmynHa xumus, XUMHS Ha
MPUPOAHUTE U (PU3MOJOTUYHO AKTUBHHM BELIECTBA - XUMUS Ha JIEKAPCTBEHUTE
CpE/CTBA).
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I. Brief biographical information

Assoc. Prof. Dr. Eng. Ivanka Georgieva Stankova is an alumni of University
of Food Technology - Plovdiv, who graduated in 1982 with a MS degree in
"Technology of microbiological and fermentation products." After graduation she
has worked for five years as a Head of Laboratory at the Soft Drinks Factory in
Blagoevgrad (1982-1987). From 1987 to 1992 she worked as a researcher at the
Institute of Molecular Biology, Bulgarian Academy of Sciences, and from 1992 to
1995 she has been a part-time Assistant Professor of Bioorganic Chemistry at the
South-West University "Neofit Rilski" (SWU) in Blagoevgrad. In 1995 she was
appointed as Assistant Professor at the Department of Chemistry, Faculty of Natural
Sciences at SWU, where she successively held the positions of Chief Assistant
Professor (2000-2010) and Associate Professor (since 2011). In 2000 she obtained a
PhD degree in the scientific specialty "Bioorganic Chemistry, Chemistry of Natural
and Physiologically Active Substances”. Since 2012 she has been a Head of the
Department of Chemistry, and since 2019 she is a Vice-Rector of SWU. Dr.
Stankova has specialized at the Eberhard Karls University in Tiibingen and Karsten
Krohn University in Paderborn, Germany. During her career she has run 20 research
projects funded by SWU "Neofit Rilski", National Science Fund and other sources.

I1. Characteristics of the candidate’s scientific and applied activity
1. An overview of the applicant's scientific activity

Assoc. Prof. I. Stankova is the author of 51 scientific papers, of which 22 have
been published in peer reviewed journals, 9 are in full text reports from scientific
forums, 19 are published in conference proceedings, one is her PhD thesis and 3 are



patent applications. In 50 of them she is a leading (first or last) author. According to
Scopus, the IF of Dr. Stankova’s papers is 27,605 and her h-index is 4. She is also
author of 55 oral and poster presentations at national and international scientific
forums.

According to the list of papers, Assoc. Prof. I. Stankova applies for the
position Full Professor with 22 scientific papers of which 16 are published in
international journals (13 with IF and 3 with SJR), 5 in proceedings of international
and one in national conferences. In all papers she is a leading (first or last) author.
Her papers are cited 75 times so far. She is also a co-author of 3 patent applications
The distribution of the papers by Q factor is as follows: Q1 - 4 articles; Q2 - 1; Q3 -
6 and Q4 - 4 papers.

Four of the articles (Ne 1, 12, 16, 20) are combined in a “Group of articles
equivalent to habilitation work”, whereby she satisfies the criteria for Indicators
Group B (habilitation work) according to the Regulations of the Law for
Development of the Academic Staff in the Republic of Bulgaria (LDASRB). Thus,
the scientific impact of Dr. I. Stankova in fulfilment of the minimum national
requirements under Art. 26 of the LDASRB for the scientific field 4.2. (Chemical
Sciences) is as follows: Indicators of Group A (dissertation): 50 points; Indicators
of Group B (habilitation work): 100 points; Indicators of Group D (publications with
Q): 281 points; Indicators of Group D (quotes): 150 points.

| accept to review all the above mentioned papers, but | am not going to review
the posters and conference reports abstracts. Nevertheless, they will be taken into
consideration in forming my final assessment. In my review | will refer to the papers
with their original numbering according to the attached list of publications.

2. Evaluation of the scientific publications

After her promotion for Assoc. Prof. in 2011, Dr. I. Stankova has focused on
the synthesis of antiviral drugs, as well as of chemical compounds with dual action.
The majority of her papers, including the PhD theses of her PhD students Kiril
Chuchkov and Radoslav Tchairov (defended in 2016 and 2017), are dedicated to this
subject.

The newly synthesized by Dr. Stankova drugs with antiviral activity belong
to three groups: anti-herpes, anti-influenza and anti-AIDS. From pharmacological
points of view they are fundamentally different. Because the herpes viruses genome
Is DNA, the available anti-herpes substances are modified deoxyribonucleotides



designed by such a way to be capable of terminating the synthesis of DNA after
incorporation in the growing chain. However, this approach is not applicable for
suppressing the replication of influenza viruses whose genome is RNA. Successful
anti-influenza drugs are either neuraminidase inhibitors (which facilitate the
penetration of the virus into the intercellular space) or M2 ion channel inhibitors
(necessary for the replication of the virus in the infected cell). The anti-AIDS drugs
have a completely different mechanism of action. HIV is retrovirus, i.e. its
replication passes through DNA which is synthesized by reverse transcriptase. That
Is why the anti-AIDS drugs are essentially reverse transcriptase inhibitors.

Assoc. Prof. |. Stankova creates new derivatives of established antiviral drugs
such as acyclovir, penciclovir, ganciclovir, amantadine, rimantadine and oseltamivir
(Tamiflu). They are modified by esterification with amino acids, dipeptides (Boc-
Val-Pro-OH and Boc-lle-Pro-OH) and bile acids (cholic, deoxycholic and
chenodeoxycholic). Thus, 7 new acyclovir, 4 ganciclovir, 5 penciclovir and 7
oseltamivir analogues have been created. Their chemical structure was confirmed by
NMR and MS, and their antiviral activity was tested on HSV-1, HSV-2 and Epstein-
Barr virus. Although valuable information on the structure-activity relationship was
derived, from a practical point of view the obtained results indicate that the activity
of the newly synthesized compounds in general was lower or comparable to that of
the starting materials (Ne 12, 20).

In order to obtain new anti-influenza substances, the two classic M2 blockers
- amantadine and rimantadine were derivatized with phenylalanine, valine, leucine,
isoleucine, glycine, a-alanine, B-alanine, 4-D-fluophenylalanine, 4-L-fluophenyl -F-
phenylalanine, dipeptides containing thiazole and dithiazole rings, and unnatural
amino acids. In vitro studies with influenza A / Aichi / H3N2 strain showed that only
three of the oseltamivir derivatives demonstrated inhibitory activity. The amino
group of amantadine and rimantadine was derivatized by introducing a guanidyl
residue by H-pyrazole-1-carboxamidine and N, N'-di-Boc-1H-pyrazole-1-
carboxamidine. Some amantadine derivatives (derivatized with Tyr, Val and Ala) as
well as rimantadine (with Tyr, a-Ala and B-Ala) were also guanilinated. The A /
Aichi / H3N2 antiviral activity assay showed that guanidylated rimantadine had
lower cytotoxicity and higher inhibitory activity than the parent product. When
testing adamantane derivatives on influenza A / Puerto Rico / 8/34 / HLN1 virus, it
was observed that only Gly-Thz-Thz-rimantadine and Boc-L-Phe-(4-F)-OH-
amantadine have antiviral activity. In summary, it could be concluded that the
unnatural amino acids (as derivatizing agents) do not significantly affect the antiviral



activity of acyclovir, ganciclovir, oseltamivir and adamantane, while guanilization
increases their inhibitory activity. An increased inhibitory effect against Epshtain-
Barr virus was also observed with bile acids derivatives (Ne 2-11, 20).

Some newly synthesized compounds (tyrosinyl-amantadine, phenylalanyl- (4-
F)-amantadine and phenylalanyl-amantadine) have also been tested for activity
against Parkinson's disease in model animals. Tyrosinyl-amantadine was shown to
have positive effect on muscle rigidity and improving memory effect on trained mice
and rats, while phenylalanyl-(4-F)-amantadine and tyrosinyl-amantadine prolonged
hexobarbital sleep (Ne16). In order to improve the pharmacological characteristics,
one of the most popular drugs for the treatment of Alzheimer's disease (memantine),
has been also modified. Dr. Stankova demonstrated that the activity of H-4-F-Phe-
memantine and H-Tyr-memantine was comparable to that of memantine
hydrochloride, but their physicochemical and biological characteristics were
substantially improved in comparison with the parent drug (Ne 22).

Some thiazole derivatives of amantadine and rimantadine were tested for
polyfunctionality besides on influenza virus HIN1, against bacteria Bacillus cereus,
Escherichia coli and fungus Yarrowia lipolytica 3344 as well (Ne 14). Derivatives
of amantadine with aromatic amino acids (Ne 15) and memantine with Gly, Ala, B-
Ala, Val, Phe, Phe (4-F) and Gly-Gly (Ne 17) were tested for antioxidant activity.

In order to improve the pharmacological properties of abacavir (widely used
for treatment of AIDS), it has been derivatized with glycine, glycyl-glycine and
glycyl-glycine-glycine. The resulting compounds were tested against HIV-1 in MT-
4 cells, where Gly-abacavir demonstrated lower cyto- and mitochondrial toxicity and
higher antiviral activity in comparison with the parent abacavir (Ne 1).

Some of Dr. Stancova’s papers is dedicated to the chemical stability,
physicochemical properties and spectral characteristics of the newly synthesized
compounds, which is important for their future use as drugs (Ne 3, 11, 13, 19, 21).

III. Main contributions of scientific, applied and teaching activity of the
candidate

1. Scientific contributions

The research of Assoc. Prof. I. Stankova corresponds to the subject of the
announced competition and her contribution to the related scientific field is well
visible. She, together with her collaborators, synthesized over 47 new derivatives of
adamantane and memantine, thus enriching the global database of chemical



structures with new compounds. She has conducted also extensive research on their
physicochemical and biological properties, such as toxicity, antiviral activity,
antioxidant activity, efficacy on animal models of Parkinson's and Alzheimer's
diseases, etc., which helps to clarify the relationship between chemical structure and
biological activity.

2. Applied contributions

Amongst the great number of new biologically active substances, Dr.
Stankova has selected a group with anti-herpes, anti-influenza and other beneficial
biological effects that could be considered as potential candidate drugs for treatment
of socially significant diseases. In this regard, 3 patent applications have been
deposited, namely: "Adamantan derivative with antiviral and anti-Parkinson's
activity" (2018); "Inhibitor of viral neuraminidase and M2 proton channel” (2018)
and "NMDA-receptor antagonist with antimicrobial activity" (2020).

3. Teaching activity

Assoc. Prof. I. Stankova has over 34 years of experience as a researcher and
31 years of experience as a lecturer at the South-West University in Blagoevgrad.
She has lectured in the following disciplines: Medicinal Chemistry and Bioorganic
Chemistry for the university specialties "Chemistry™ and "Medicinal Chemistry";
Biochemistry for the specialties "Kinesitherapy”, "Nurses" and "Midwives";
Biologically Active Substances as Food Additives for the specialty "Chemistry";
Medicinal Chemistry for the MS specialties "Chemistry” and "Medical Chemistry"
and Biologically Active Substances Sports and Health for the MS specialty
"Chemistry". She has participated in the development of curricula for the following
disciplines: Medicinal Chemistry; Biochemistry; Biologically Active Substances as
Food Additives for the above-mentioned specialties. She is the founder of the BS
specialty "Medicinal Chemistry™ and co-founder of the MS program "Biologically
Active Substances and Drugs". Dr. Stankova has contributed also in the development
of curricula for the BS specialties "Chemistry™ and "Medicinal Chemistry". She has
supervised two PhD students and 45 graduates.

IV. Critical remarks and recommendations

My only recommendation to the future Prof. I. Stankova is to increase her
publishing activity in high-ranking scientific journals, which would result in
increasing of her citation rate, H-index and the international prestige of SWU.

V. Conclusion



The summarized assessment according to the Regulations for Application of
the LDASRB in the field of Natural Sciences for the academic position "Professor"
Is presented in the table below.

Indicator Required minimum Presented number of poin{
A 50 50
B 100 100
C 200 281
D 100 150
E 150 157
Total 600 738

As can be seen from the table, the sum of Dr. Stankova’s merit points
according to indicators A-E is higher than the required one for the scientific field
"Natural Sciences". In addition, | would add that the candidate is an established
researcher and experienced lecturer in the field of Bioorganic and Pharmaceutical
Chemistry. Since the beginning of her scientific career she has published 51
scientific papers, some of which in outstanding scientific journals. In her
professional career she has grown up in parallel as a researcher, university lecturer
and research organizer / administrator. My conclusion is that her scientific
contributions and teaching activities exceed the official minimum state requirements
according to the Regulations for the Implementation of the LDASRB (see the table
above) for obtaining the academic position "Professor" in the field of "Natural
Sciences", which gives me reason to recommend to the esteemed Scientific Jury as
well as to the Faculty Council of SWU "Neofit Rilski" to award Assoc. Prof. Ivanka
Georgieva Stankova the academic position "Professor” in the field 4.2. Chemical
Sciences (Bioorganic Chemistry, Chemistry of Natural and Physiologically Active
Substances — Medicinal Chemistry).
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