KOro3zananen ynusepcuret ,,Heopur Pusickn”

PEINEH3USA

Ha MPEJCTaBEHUTE TPYIOBE 3a y4aCTHE B KOHKYPC
3a akagemuuHara 1rbxkHocT JOLUEHT B npodecuonanHo HanpaBieHue
5.3. ,, KomyHHKanmOHHA 1 KOMIIOTHpHA TexHUKa (KomMmoTepHO
MOJIeJIUpaHe C MPUIIOKEHUE B IPUPOJIHUTE HAYKH ), O0SBEH OT
KO3V ,,Heodwut Puncku” B JIB., 6p. 94 o1 29.11.2019 .

Penensent: npod. nta Cedepun Togopos Mupues -
Texnuvyecku ynusepcuret - Copust
Kanaunar: ri. ac. n-p ®aruma Ucemana CanyHaxu

|. Kparknu OmorpapmyHu JaHHM 32 KAHAMATA

®aruma Hcemanmn Canynmxu e poxeHa Ha 20.04.1986 r. B rp. Skopyna.
[Tomywara Tpu muromu ot KO3V B braroesrpaxa: mpe3 2008 r. 3a GakamaBbp 10
Nudopmatuka, npe3 2010 r. 3a OakamaBbp nmo Punancu u npe3 2011 r. 3a
Maructbp 1o MHWHpopmatuka. Ilo BpemMe Ha creABaHETO € 3aBbpIINIIA
cienauruioMHa kBanupukanus "Yuuren no Mudbopmartnka u uHGOpMAINMOHHA
texnosiorun”. Ilpe3 2015 r. cien pemoBHa nokropantypa 3a OHC , poxrop*
3alllMTaBa JHCEPTALMOHEH Tpyd Ha TeMa ,MaTreMaTH4ecKu W KOMIIOThPHH
MOJENM B JMraHA-TapreTHu B3aumoxeictBus“ B HO3Y B mnpodecnonamHo
HampasieHue 4.6. Mudopmatuka u kommioTbpau Hayku. Ot 2013 1. € XOHOpYBaH
aCHUCTEHT KbM Kartenpa , udopmaruka®, a or 2015 r. € peloBeH acCUCTEHT KbM
Kareapa ,,KoMyHuKalmoHHA U KOMIIIOThPHA TEXHUKA U TexHoJiorun~ B FO3Y.

['n. ac. n-p @atuma CanyHKU € yJacTBaJla B HAKOJIKO CIIEHMAIIN3ALNAN KaTo:
€JHOMECEYHHU crienuanu3auuu B YHuBepcurera B Pen, @panuus u B MHCTUTYTA
no Maremaruka u uHpopmatuka - BAH; kypcose 3a 00yueHue B YHHUBEPCUTETA B
Cuena, Utanus u B FO3Y bnaroesrpaza; natensuBau kypcose no DAAD B Hosu
Can, CopOust u B Oxpuj, MakenoHus.

PazpaboTtmna e peaura yuyeOHHM TPOrpaMH W KypCOBE, BKIIOYUTEIIHO U B
nucTaHiMoHHaTa (opma Ha oOydenue. Boauna e 3anatus B npodecuoHagHaTa cu
obnact B oOydenneto Ha ctyneHtu oT OKC ,,6akanaBwp” u ,,Maructbp”’. OuakBa

ce aa Boau 3aHaTus B Texuuueckus paxyntet Ha FO3Y no cnegHuTe QUCHUIUIUHMA:



Texnonorun B UuTepuer; [lpunoxenus 3a MoOWIHM ycTpoiicTBa; PazpaborBane
HA TPWIOKEHUS 3a MOOWIHM OIEpallMOHHU CHUCTeMH; MynITUMEIuiHU
TexHonoruu; Teopust Ha MHKEHEPHUS eKcepuMeEHT; ONTUMU3ALMSA HA JUCKPETHH
CTPYKTYpH; ¢ 00111 Xopapuym 720 gaca.

Unen e Ha Cpro3a Ha MaTeMaTuUTE B bparapus, Ha bbIrapckoro nenTugHO
npyxecTtBo, Ha Cpro3a Ha yuenute B boarapust u Ha European Peptide Society.

Hayunute mnTepecu Ha 1i. ac. A-p CanyHJKM ca IJIaBHO B oOJjlacTTa Ha
KOMITIOTBPHOTO MoOJIeNIMpaHe U OWoumH(OpMaTukara. YdacTtBajia € B 4 HaydHO-
M3CJIEIOBATENCKU MPOEKTA, OT KOUTO | mexayHaponeH. Ha enquH oT mpoekTure e
pbKoBoaMTEN. MMa ydacthe B peauua HaydyHU (GopymMHu y Hac U B uyxOuHa. OT
BCUYKO TOBa C€ BMXKJA, Y€ KAHAUJATHT € YTBBPJCH CHEIUATUCT C MyOIUYHOCT B
Hay4dHaTa u 00pa3oBaresHaTa OOIIHOCT.

1. XapakTepucTHKA HA HAYYHATA U HAYYHO-TIPUJI0KHATA MPOAYKIIUS

HA KAaHAHIATA

KannunatsT 111, ac. a-p CamyHpKM yyacTBa B KOHKypca ¢ o010 22 HaydyHU
tpynose (ot 2015 r. mo 2020 r. cnen nmonaydaBaHe Ha Hay4dyHATa CTEIEH ,,JOKTOP®),
rpynupanu 1o mnokasarenute Ha HAIIWJI: 1 monHorpadus (xabuiutaninoHeH
Tpya), | kHura Ha Oa3aTa Ha 3alUTEHUs JUCEPTALMOHEH Tpyn U 20 HayyHU
nyosmkanuu, 14 oT KOMTO ca B CIHMCAHUSA WM B COOPHHUIIM OT KOH(EPEHIIUH C
UMMAaKT (aKTOp HWIM C HMMIOAKT paHr, a 6 OT TIX ca Ha MEXIyHapOJHU
KOH(EepeHLInY, MpeACTaBeHn caMo ¢ pestometa. [IpencraBeH e u cnucek ¢ 14
HUTUPAHUS HAa HAYYHUTE MyOJUKAlMK HAa KaHAWAATa, 8 OT KOUTO B MHAECKCUPAHU
W3JIaHUS B CBETOBHOM3BECTHU 0a3u JaHHU. KaHIUIaTHT € €IMHCTBEH aBTOp B 2 OT
nyOJuKalMUTe U TbPBU aBTOpP B 17 OT TAX.

Bcuuku npenctaBeHd HayYHU TPYAOBE Ca B UHTEPIAUCHUIUIMHAPHOTO HAYYHO
HampaBieHue buonHpopMarvka, KOeTO pa3BUBa JIEHHOCT B CEYEHHUETO
OWonoruaTa, XUMHUATA, MaTeMaTHKaTa, WHXXEHEPHUTE HAyKW (KOMITFOTHPHUTE
HaykH), nHGOpMaTUKaTa U U3I0JI3Ba METOAU U CODTYEepHHU CPE/ICTBA 3a U3yUaBaHE
u o0paboTka Ha OWOJOTWYHW JaHHU. B TpymoBeTe ce akieHTUpa Ha
MaTEMaTUYECKOTO U KOMITIOTBPHOTO MOJIEIHPAHE, KOETO € OT KPUTUYHO 3HAYEHHUE
3a OMOJIOTMYHUTE H3CieaABaHusA. KOMMIOTHPHUTE METOAW 3a IU3aiiH Ha HOBU
OMOJIOTUYHO AaKTUBHU CBHEAMHEHUS W 3a MpeACKa3BaHE Ha OHOJOTrMYHATa UM
aAKTUBHOCT PEIIaBaT BaXXHU MPOOJIEMU ¢ HAYYHO W MPUIIOKHO 3HaueHue. OT Ta3u

rjielHa TOYKa MpeJCTaBEeHUTE HAyYyHU TpyaAoBe ca B obnactrta Ha IIpodecronanto
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HarnpasyieHue: 5.3 ,, KoMyHHMKallMOHHa U KOMIIOTBbpHa TexHUKa’ (KoMIIOTBPHO
MOJIETUPAHE C MPUIOKEHUE B IPUPOTHUTE HAYKH ).

Buwxkna ce, ye 1O OTHOIIEHWE HAa Hay4yHaTa MPOAYKUHS KAHAWAATHT
HaJMHUHAaBa 3HAYMTEIIHO MUHUMAJHUTE W3UCKBAHUS 32 aKaJeMUYHATa JTHKHOCT
noueHT, 3anoxkenn B 3PACPD, [IpaBunnuka 3a npuiiarane My u IIpaBunHuka 3a
PazButue Ha akanemuuHus cheras Ha FO3Y . Heodut Puncku®.

I11. OcHOBHM NPUHOCH B HAYYHATA, HAYYHO-TIPUJI0KHATA H

NpenoaaBarTesicKa 1eiHOCT HA KAaHAUAATa

OCHOBHMTE TMPUHOCKM HAa KaHAHWJAATA OT TJIEAHA TOYKA HA KOMITFOTHPHUTE
HayKH € B KOMITIOTBPHO MOJCJIMPAHE HA B3aUMOBpPB3KATa CTPYKTypa—OUOJIOTUYHA
aKTUBHOCT, a OT T[JeJHa TOYKa Ha MaTeMaThKaTa ca B Cb3JaJCHUTE
MaTeMaTUYECKH MOJIEIH 3a OMKUCAHUE HA HAKOW KOJWYECTBEHU B3aMMOJICHCTBUS B
JUTaHA-pEelenTOpHU cucTeMu. HaydyHO-IpUIIOKHHUTE MPUHOCU Ca B TBOPYECKO
M3M0JI3BaHEe Ha TOTOBU MH(OPMALIMOHHU MPOJIYKTU 32 U3CJIEABAHE U MOJIy4aBaHE
Ha HOBH pE3YJITaTH.

CepriacHo aBTOpCKaTa clipaBKa Ha KaHAWAaTa MOJIYyYEHUTE HAYYHU TIPUHOCH B
MPEACTABCHUTE 3a y4aCTUE B KOHKypca Hay4YHU TPYJIOBE Ca CTPYKTYpUpaHU B
CJICTHUTE JBE HAIMPABIICHUS:

1. KommioTebpHO MOjAENMpaHEe U JOKHHT 32 OLEHKAa Ha JIMTaHA-PeleNnTOPHH
B3aMOJIEUCTBHS.

2. MareMaTtuyecko MoJIeTTupaHe Ha JIMTaH/I-PEleNTOPHA B3aUMOCHCTBUS.

B monoepaguunus mpyo, ozarmaBen "MopenupaHe Ha B3aMMOBpPB3KaTa
CTPYKTypa—OHOJIOTMYHA  aKTHUBHOCT'  ca  M3CJEIBaHH  KOJUYECTBEHUTE
3aBUCUMOCTH CTPYKTypa-OMOJIOTMYHA AKTUBHOCT Ype3 pa3jMyHU TMOAXOAM Ha
KOMIIOTBPHOTO U MAaTEMATHYECKOTO MOJEIUPAHE HA B3aUMOBPB3KATA CTPYKTypa—
AKTUBHOCT Ha Pa3JIMYHU CHEIMHEHUS C 1€ J1a C€ MOKaXe MPOSIBIBAHUSA OT TAX
ouonornyeH edekt. B Hero ca mpeacraBeHu mpoOiaemMuTe Ha OuonHpOpMaTUKaTa,
METOJUYHUTE MPOOJIeMH MPU HU3CIAEABAHUATA U PE3YITaTH OT MOJICIMPAHETO Ha
pa3nTuYHN KaHAOWHOWHU W OMHOUJHU CheIUHCHUS. Upe3 MOJICKYTHUS JOKUHT
(KOMITFOTBPHO MOJICIIMPaHE C U3IMOJI3BaHe Ha CICeHU(PUIHN KOMITIOTHPHH CPECTBA
3a BU3yanu3aius) ca cb3mageHd N SilicCO (KOMITIOThpU3MpaHH) MOJCIH Ha
W3CJICIBAHUTE CTPYKTYPH, KOMTO MOTaT Ja ce Mpujiarar 3a WieHTU(DUIMpaHE U
OLICHKA HAa aKTUBHOCT M CEJIIEKTUBHOCT Ha ChOTBETHUTE JUraHau. IlpemnoxeH e

MOAXOJ 3a OMpejessiHe Ha OMOJIOTUYHA aKTMBHOCT, KOWTO MOXKE Ja Ce Mpuiiara
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npy AU3ailH Ha HOBM aKTUBHHU U CEJIEKTUBHHU CHEAMHEHMS 32 KaHAOMHOWIHHU U
ONMMOUAHM perienTopu. M3mon3BaHeTo Ha KOMIIOTHPHOTO MOJIEIMPaHEe MO3BOJISIBA
Ha W3CJEeNOBaTEeNUTE [a BU3yaIM3UpaT W Ja NpeackaxkaT KakbB Ie ObJe
YOBEILIKUSAT OTTOBOP HA KOHKPETHO JIEKAPCTBO MJIU BEILIECTBO.

MonekynspHUAT TOKMHT € wu3BbpiieH upe3 codryepuus maker GOLD,
0a3upaH Ha T€HETUYEH aIropuThM, KoiTo € auneHsupad B LICBU xem HO3Y
“Heopur Puiicku®. 3a wusrpaxnane, MOJEIMpaHe U BHU3yalM3UpaHEe Ha
CTPYKTYPHUTE Ha TECTBAHWUTE JIMTAHIU ca u3noyi3BaHu codpryepuute maketu MOE,
Chimera, Avogadro u Mollegro.

JIOKMHT TIOAXOABT € MPUIIOKEH KbM H3CJICABAHUTE CHEAUHEHUS C Lel
HaMHpPAHE Ha HaAN-IOAXOJAIIATa OpPUEHTALMS Ha MOJEKYJIUTE Ha JUraHja u
pelentopa, HaMUpaHe Ha Hal-ToAXojsara KoHdopMalys Ha BCIKa MOJIEKysa B
oOpa3yBaHHUs KOMIUJIEKC U OlICHKa Ha HeroBara crabwiHoct [1,2,3,4,5,6,19].

N3rpagenn ca 3D Momenu Ha TPOTEMHUTE 4Ype3 MPUIIAraHe Ha MOJIXOoAa
XOMOJIOKHO MOJIEJIMPAaHE U CHEHHAIN3UPAHU aJrOPUTMH 32 MHOMKECTBEHO
NoJpaBHsiBaHEe Ha CcTpykTtypu [4,7,12,13,18]. IlonmyuyenuTe monmenu ca OLECHEHU
Yype3 JOKUHT €KCIEPUMEHTH C KaHAOMHOWJIHU JIMTAH/IA C W3BECTHAa OMOJOTHYHA
akTuBHOCT [5,17,18].

Bps3kata mMexay OuoJiorMuHaTa aKTUBHOCT HA OMHOUJIHUA M KaHAOMHOWIHU
ChEAUHEHUS] W TAXHATa CTPYKTypa € MOJe/IUpaHa upe3 MOJMHOMH Ha [BE
MIPOMEHJIMBH OT pasznuyHa cteneH B Matlab (Surface Fitting Toolbox), onieneHo 1o
METO/Ia Ha Hal-MaJKuTe KBaApaThu. CTOMHOCTUTE HA KOJMYECTBEHUTE MapaMeTpu
OT IN VItro TecToBeTe 3a M3CIEABAHNTE JIMTAH/M Ca MIPEICTABEHU KaTo (PYHKIIUH Ha
3HAYEHHUETO Ha OUEHBYHUTE (YHKUMH OT AOKUHI mnpoueaypata B GOLD wu
MUHUMAJIHATA CHEPTUsl Ha CBbpP3BaHE 32 (POPMUPAHUTE KOMIUIEKCH € U3YHCIICHA B
Molegro (MolDock ¢yuknusra) [2,3,9,10,15,17].

B kHurara mo aucepranmsTa, o3ariiaBeHa "'MaTeMaTHuecko U KOMIIOTHPHO
MOJICIIUpAaHE Ha JICKApCTBEHO-PEIIENTOPHU B3aUMOJIEUCTBUSA" € TPeIOKEH
MaTEeMaTUYECKH MOJIEN, KOMUTO OMKMCBA MO-ITHJIHO MPUPOIaTa Ha (papMaKoIOTUIHHUS
aroHn3upM. T € eaHo 0000IIeHHe W JOMBJIHCHUE HAa HAayYHUTE H3CJICJBAaHE B
JMCEePTAllMOHHMS TPY/ Ha KaHAUJAaTa U € MpeHa3HAueHa J1a 3all03Hae CTYJCHTUTE
¢ OMonHGOPMAITMOHHUTE U3CIICABAHMUSI.

ANTOPUTMUTE 32 HAMUpPaAHE HA HaW-KpaTKU IBTHUINA B Tpadu ca cpei eaHHU OT

Hal-UHTEH3UBHO U3CleBaHUTE pobiemu. Te HaMupaT WUPOKO MPUIIOKEHUE TTPU
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3a/1a4uTe OT JUHAMUYHOTO IpPOrpaMupaHe, KOMIIOThPHUTE U KOMYHUKAIITMOHHUTE
MPEXH, MOJICTHPAHETO Ha OMOJIOTMYHH TPOIecH U Apyru. B [6] ca mpencraBenn
pesyatatu ot C# uMIuieMeHTaIMs Ha aJITOPUTMUTE 32 HaMHUpaHe Ha Hal-KpaTbhbK
nbT Ha Jluiikctpa, @noua-Yopman, benman-Oopa u JaHiur, KOUTO MOorar jia ce
mpujaraT 3a perlaBaHe Ha pa3IMvHM 33Jla4d OT MOJICKYJIHOTO MOJICITUpPAHE.

[Ipuemam mnpencTaBeHUTE OT KaHJIWJaTa B aBTOpPCKAaTa CIpaBka - 7 U B
MoHoOrpadusta - 9 pesynratu U npuHocu. HeWHuTe wm3cimenBaHus morar aa ce
OIICHAT KaTo oOoraTsBaHe Ha CBIIECTBYBAIIUTE 3HAHUSA IO MOJCIHpaHE Ha
BpBb3KaTa CTPYKTYpa—OHOJIOTHYHO JCHCTBHE 3a Pa3jIMYHU KJIACOBE CHEIUHCHHS U
MO0 Ch3/IaBaHE U MOJO0OpsIBAHE Ha CHIIECTBYBAIIUTE METOAM 3a CHHTE3 Ha HOBHU
CheAUHEHUs Che crienuduyHo neictBrue. Ch3aageHUTe KOMITIOTHPHU MOJCIHA Ha
B3aMMO/ICHCTBUSATA JIMTAHI-PELIETITOP € ChbBPEMEHHO CPEACTBO 3a OOSCHSIBAaHE Ha
OwoJiornyHaTa AaKTMBHOCT Ha W3BECTHU CheauHEHHS. lleHHOCTTa Ha TeE3m
U3CJICIBAHUA € CIIOCOOHOCTTA Upe3 JOKHUHT Jia Ce€ MPEeACKaKAT HOBU ChEAUHEHUS C
IIEHHH OWOJIOTMYHHU CBOMCTBA, KOETO € IIeJ Ha KaHAWJaTa U Ha CKHUIla, ¢ KOWTO
paboTH.

N3cnenBanusTa, M3BOAUTE M IIPUHOCUTE OT HayyHarta MPOAYKIMUS Ha
KaHAuAaTa ca anpoOWpaHu B paMKUTE Ha MEXKAYHAPOJIHW HAyYHH CIHCAHUS U
dbopymu, uHaekcupanu B Scopus wim B Web of Science, koeTo e rapanius 3a
3HAYMMOCTTA HA TOCTUTHATUTE PE3YyIATaTH U IPUHOCH.

[TyOnukanroHHaTa MEWHOCT HA KaHJWJaTa I0Ka3Ba HEWHHUTE 3abI00YEHU
MO3HAHUS B 00J1aCTTa HA KOMIIOTHPHOTO MOJIeJIUpaHE, MaTeMaTUKaTa, OMOJIOTUsITa
U XHMHATA, HEMHATa CIOCOOHOCT Jla ydyacTBa aKTHBHO B CKHUITHaTa paboTa U
HEChbMHEHO HEHHUTE 3aCIyTy 3a MOJYYEHUTE pe3yJITaTh U npuHocu. KaHIuaareT e
€/IMH MEPCIEKTUBEH U3TPAICH MJIA]] CIICIIUATIUCT U TIPenoaBaTe.

IV. Kputnunu 0ejie’kKu U NPenopbKu.

HsiMam chITlecTBEHN KPUTHYHHA OCEKKH KbM MAaTEpUATTUTE 1O KOHKypca U B
YaCTHOCT KbM HAyYHUTE TPyAOBe Ha TII. ac. A-p Paruma Canynmxu. Heo6xoaumo
€ KaHAWIAThT TMPU TMPEJACTABIHETO Ha TOJOOHM pe3ylnTatd OT ObJeHu
W3CJICIBAHUS Jla pa3rpaHuyaBa SICHO METOJUTEe, CpelCcTBaTa, pE3yJaTaTuTe u
MIPUHOCUTE, CBbP3aHU ¢ KOMIMIOTHPHUTE HAYKH, C MAaTeMaTHKaTa, C OMOJIOTHUATA U C
XuMUsITa U Ja (QopMynHupa MO-ICHO MPHUJIOKHUTE aCHeKTH Ha pa3paboTEeHHUTE
mozenu. KannunarsT TpsOBa B KpaThbK CPOK J1a MIPEACTABH CBOSITA MyOIMKAIIMOHHA

neiHocT B Perucrepa Ha akanemuunus cberaB ipu HALIAL.
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KannunarsT, KakTo U Jpyrd aBTOPW M3IOJI3BAT aAyMmara ,,(puTBaHe BMECTO
ObJIrapckara iyma ,,anpoKCUMaIus‘.

HanpaBu mu BmeuatiieHue, dye Obiarapckoro crucanue Bulgarian Chemical
Communications, koeto e WHIeKcHpaHO B 0a3ata manHH Scopus u WOS, naBa
yKazaHus 3a Oubnuorpadcko muTupane 0e3 a ce 3anucBaT TEMUTE HA CTATUUTE,
kouto aBTopute nutupar. bJIC u Bcuuku ykazanus 3a Oubnuorpadcko MUTHPaHE
M3KCKBAT JIa CE 3aluIlle TeMaTa Ha CTaTUATA.

V. 3akiaw4venue

KannunatsT B KOHKypca - 1. ac. A-p ®aruma CanyHaxu - € mpencTaBuiia
3HAUMTEJEH OpOM Hay4dyHU TPYJOBe, MyOJMKyBaHMW cien noxydaBaHero Ha OHC
,JIOKTOp”. B paboTuTe Ha KaHAWIaTa MMa OPUTMHAIHM HAYYHU U TPUIIOKHH
NpUHOCH. TEOpEeTUYHUTE W3CIECABAHUS HMMAT MPAKTHYECKa MPHIOKHMOCT, KaTo
MHOTO OT TAX Ca MPSIKO OPUEHTUPAHU KbM ydeOHata paborta. KanmumatsT B
KOHKYpCa M3MbJIHSABA MHHMMAJIHUTE HAalUWOHAJTHU HM3WMCKBAaHUS 3a 3a€MaHE Ha
aKaJeMu4yHaTa JUIbXKHOCT ,,J0LeHT . He Hamupam oCHOBaHHUS 1a CE€ ChbMHSIBaM 3a
HaJM4YM€ Ha IUIArMaTCTBO B IMPEACTABEHUTE 3a KOHKypca HAy4yHU TPYJOBE,
HNOTBBPKJICHUE HA KOETO € OPUTMHAIHUS NOAXO0/ U NPEUIOKEHUTE HOBU MOJEIIN U
pE3yNTaTH.

JIOKyMEHTUTE U MaTepualnTe, NpeacTaBeHu Til. ac. A-p Paruma Canysmxu
OTrOBapsT Ha M3UCKBaHUATAa Ha 3aKOHA 3a Pa3BUTHE HA aKaJIEMHYHUS ChCTaB B
Peny6nuka bwarapusi (3PACPB), na [IpaBunnuka 3a HErOBOTO IMpuUiIaraHe W Ha
BBTPEIIHUTE MpaBUiia 332 pa3BUTHE Ha akaaeMuuyHus cbctaB B IO3Y ,Heodwur
Punickn". Cnen 3amno3HaBaHe C MPEICTaBEHUTE B KOHKypca MAaTepHUAId U HAyYHU
TPYJOBE, C aHAJIM3a HA TSIXHATA 3HAYUMOCT U ChC ChABPIKAIINUTE CE B TAX HAYUYHH,
Hay4YHO-TIPWJIOKHU W TPWIOKHH TPUHOCH, JaBaM IMOJIOKHUTEJHO OLEHKa U
npenopbuyaM Ha Texuuueckus akynret npu IOrozanaaen ynusepcuret ,,Heoput
Puncku‘ rp. brnaroesrpan na uzbepe ria. ac. a-p ®aruma Mcemann CanyHmxu Ha
akaJieMu4yHaTa JUTB)KHOCT ,JJOHEeHT B TMpodeCHOHAIHO HampaBiieHue 5.3
,,KOMYHHUKAallUOHHA W KOMIIOThpHa TexHuka  (KommioTbpHO Mojennpane c

NPUIOKEHUE B IPUPOJIHUTE HAYKH).

Hara: 15.03.2020 r. Peniensenr:
/mpod. nta Cedpepun T. Mupues/



South-West University “Neofit Rilski”

R E V I E W

on the competition for the academic position “Associate Professor”
in the professional field 5.3 Communication and Computer Engineering
(Computer modeling with application in the natural sciences), announced by
SWU "Neofit Rilski" in the State Gazette, issue. 94/11.29.2019

Reviewer: Prof. DSc Seferin Todorov Mirtchev -
Technical University of Sofia
Candidate: Chief Assist. Prof. Fatima Ismail Sapundzhi, Ph.D.

l. Brief biographical information of the candidate

Fatima Ismail Sapundzhi was born on 20 April 1986 in Yakoruda. She
received three diplomas from the South-West University — Blagoevgrad: in 2008
for Bachelor of Informatics, in 2010 for Bachelor of Finance and in 2011 for
Master of Informatics. During her studies, she completed her postgraduate
qualification "Teacher of Informatics and Information Technology."” In 2015, after
a full-time doctoral study, she defended her thesis on "Mathematical and computer
models in ligand-target interactions” at SWU in the professional field 4.6
Informatics and computer science.

Since 2013, she has been an assistant professor at the Department of
Informatics, and since 2015, she has been a full-time assistant professor at the
Department of Communication and Computer Technology at SWU.

Chief Assist. Prof. Fatima Sapundzhi is participated in several specializations
such as: one-month specializations at the University of Rennes, France and at the
Institute of Mathematics and Informatics - BAS; training courses at the University
of Siena, Italy and SWU Blagoevgrad; intensive DAAD courses in Novi Sad,
Serbia and in Ohrid, Macedonia.

She is developed a number of curricula and courses, including distance
learning. She is leading classes in her professional field in the training of Bachelor
and Master students. It is expected to lead classes at the Technical Faculty of the
South-West University in the following disciplines: Internet technologies;
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Applications for mobile devices; Development of applications for mobile operating
systems; Multimedia technologies; Engineering experiment theory; Optimization
of discrete structures; with a total 720 hours.

She is a member of the Union of Bulgarian Mathematicians, the Bulgarian
Peptide Society, the Union of Scientists in Bulgaria and the European Peptide
Society.

The scientific interests of Chief Assist. Prof. Sapundzhi is mainly in the field
of the computer modeling and the bioinformatics. She is participated in 4 research
projects, 1 of which is international. She is a manager on one of the projects. She is
participated in a number of scientific forums in Bulgaria and abroad. All this
shows that the applicant is a well-known specialist with publicity in the scientific
and educational community.

Il.  Characteristics of the scientific and applied production of the

candidate

The candidate Chief Assist. Prof. Sapundzhi participated in the competition
with a total of 22 scientific works (from 2015 to 2020 after receiving the Ph.D.
degree), grouped by NACID indicators: 1 monograph (habilitation work), 1 book
based on her dissertation thesis and 20 scientific publications. 14 of which are in
journals or in conferences proceedings with impact factor or impact rang, and 6 of
them are at international conferences presented only with abstracts. A list of 14
citations of the candidate's scientific publications is presented, 8 of which is
indexed in world-renowned databases. The applicant is one author in 2 of the
publications and is first author in 17 of them.

All the presented scientific works are in the interdisciplinary scientific
direction of Bioinformatics, which operates in the fields of biology, chemistry,
mathematics, engineering (computer sciences), informatics and uses methods and
software tools for studying and processing of biological data. In the work is
emphasized of the mathematical and computer modeling, which is critical for
biological research. The computer methods for the design of new biologically
active compounds and for predicting their biological activity solve important
problems of scientific and applied importance. From this point of view, the
presented scientific works are in the professional field 5.3 Communication and
Computer Engineering (Computer modeling with application in the natural
sciences).



It is evident that in terms of scientific production, the applicant exceeds
significantly the minimum requirements for the academic position of associate
professor, set out in the Academic Staff Development Act of the Republic of
Bulgaria (ZRARB), the Regulations for its implementation and the Internal rules
for the development of the academic staff at SWU "Neofit Rilski"

I11. General contributions to the scientific, applied and teaching

activities of the candidate

The candidate's major contributions from the computer science point of view
are in the computer modeling of the structure-biological activity interconnection,
and from the mathematics point of view are in the created mathematical models to
describe some quantitative interactions in ligand-receptor systems. The
scientifically-applied contributions are in the creative use of ready-made
information products for research and obtaining new results.

According to the author's reference of the candidate, the scientific
contributions received in the submitted scientific papers are structured in the
following two directions:

1. Computer modeling and docking for evaluation of ligand-receptor

Interactions.

2. Mathematical modeling of ligand-receptor interactions.

In the monographic work, entitled *Modeling the structure-biological activity
relationship”, is examined the quantitative dependencies of structure-biological
activity through different approaches of computer and mathematical modeling of
the interconnection structure-activity of different compounds in order to show their
biological effect. It is presented the problems of bioinformatics, the
methodological problems of research and the results of modeling various
cannabinoid and opioid compounds. By the molecular docking (computer
modeling with the use of specific computer aids for visualization) are created in
silico (computerized) models of the studied structures that can be applied to
identify and evaluate the activity and selectivity of the respective ligands. A
biological activity determination approach is proposed that can be applied to the
design of novel active and selective cannabinoid and opioid receptor compounds.
The use of computer modeling allows of the researchers to visualize and predict
what the human response to a specific drug or substance will be.

The molecular docking is performed through a GOLD software package
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based on a genetic algorithm licensed by the CSBI at SWU “Neofit Rilski”. The
software packages MOE, Chimera, Avogadro and Mollegro are used to construct,
model and visualize the structures of the tested ligands.

The docking approach is applied to the investigated compounds in order to
find the most appropriate orientation of the ligand and receptor molecules, to find
the most suitable conformation of each molecule in the formed complex and to
evaluate its stability [1,2,3,4,5,6,19].

3D models of proteins is constructed by applying the homologous modeling
approach and specialized algorithms for multiple alignment of structures
[4,7,12,13,18]. The resulting models is evaluated by docking experiments with
cannabinoid ligands with known biological activity [5,17,18].

The relationship between the biological activity of opioid and cannabinoid
compounds and their structure is modeled by polynomials of two variables of
varying degrees in Matlab (Surface Fitting Toolbox), estimated using the least
squares method. The quantitative parameter values from the in vitro assays for the
investigated ligands are presented as a function of the significance of the scoring
functions of the docking procedure in GOLD and the minimum binding energy for
the formed complexes is calculated in Molegro (MolDock function) [2,3,9,10,
15,17].

The algorithms for finding the shortest paths between nodes in a graph are
among the most intensively studied problems. They are widely used in the tasks of
dynamic programming, computer and communication networks, modeling of
biological processes and others. The results of a C# implementation of the
algorithms for finding the shortest path of Dijkstra, Floyd-Worschall, Bellman-
Ford and Danzig are presented in [6].

| accept the results and contributions presented by the applicant in the author's
reference - seven and in the monograph — nine . Her research can be evaluated as
an enrichment of the existing knowledge of modeling the structure-biological
relationship for different classes of compounds and the creation and improvement
of existing methods for the synthesis of new compounds with specific action. The
established computer models of ligand-receptor interactions are a modern means of
explaining the biological activity of known compounds. The value of these studies
is the ability of docking to predict new compounds with valuable biological
properties, which is the goal of the applicant and the team with which she works.
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The research, conclusions and contributions from the applicant's scientific
works are validated in international scientific journals and forums indexed in
Scopus or in Web of Science, which is a guarantee of the significance of the results
and contributions achieved.

The applicant's publishing activity demonstrates her deep knowledge of
computer modeling, mathematics, biology and chemistry, her ability to participate
actively in teamwork, and undoubtedly her merit for results and contributions. The
applicant is a promising young specialist and teacher.

IVV. Critical notes and recommendations

| have no significant critical comments on the competition materials and in
particular, the scientific works of Chief Assist. Prof. Sapundzhi. In presenting such
results from future research, the applicant should clearly distinguish between
methods, tools, results and contributions related to computer science, mathematics,
biology and chemistry and formulate more clearly the applicable aspects of the
developed models. The applicant must submit her research activity to the NACID
Academic Staff Register as soon as possible.

The applicant, like other authors, uses the word "fitvane™ instead of the
Bulgarian word "approximation”.

Made an impression on me that the Bulgarian journal “Bulgarian Chemical
Communications”, which is indexed in the Scopus and WoS databases, gives
directions for bibliographic citation without write down the titles of the articles the
authors cite. The BDS and all references for bibliographic citation require writing
down the title of the articles.

V.  Conclusion

The candidate in the competition - Chief Assist. Prof. Sapundzhi - has
submitted a considerable number of scientific papers published after receiving the
Ph.D. degree. In the applicant's works have original scientific and applied
contributions. The theoretical studies have practical applicability, many of which
are directly oriented towards learning. The applicant fulfills the minimum national
requirements for occupying the academic position of “associate professor”. | find
no reason to doubt the plagiarism in the scientific papers submitted for the
competition, which is confirmed by the original approach and the proposed new
models and results.

The documents and materials presented by Chief Assist. Prof. Dr. Fatima
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Sapundji meets the requirements of the Academic Staff Development Act of the
Republic of Bulgaria (ZRARB), the Regulations for its implementation and the
Internal rules for the development of the academic staff at SWU "Neofit Rilski".
After being acquainted with the competition materials and scientific works, with
the analysis of their importance and with the scientific, scientifically-applied and
applied contributions contained therein, | give a positive assessment and
recommend to the Technical Faculty at South-West University "Neofit Rilski"
Blagoevgrad to elect Chief Assist. Prof. Dr. Fatima Ismail Sapundzhi at the
academic position of "associate professor” in the professional field 5.3
"Communication and computer Engineering” (Computer modeling with
applications in natural sciences).

Date: 15 March 2020 Reviewer:

/Prof. DSc Seferin Mirtchev/
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