o

IOro3ananen yausepcurer ,,Heodur Puicku’

CTAHOBMIIIE

Ot

nou. A-p nexk. Ban Jlunkos 1iBaHOB

9JIeH Ha HaY4HO KypH B KOHKYpC 3a 3a€MaHE€ Ha aKaJeMH4YHaTa JITbKHOCT
JOLEHT mo mpodecnonanHo Hanpasienue 5.3. KoMyHUKallMOHHA W KOMITFOThpPHA
texauka (KoMImoTepHO Moaenupane ¢ IpUIoKeHHE B IPUPOJTHUATE HAYKH), O0SBEH
ot F03VY ,,Heodur Puncku” B JIB. bp 94/29.11.2019r.

OmHuocHo. HayuHama, HAYYHO-NPULONCHAMA U NPODECUOHATHO-AKAOEMUUHAMA OeUHOCT
U NPOOYKYUsl, NpeoCmaseHa om y4acmnuka 8 KOHKypca

Kanaunar: . ac. 1-p PATUMA UCMAWNJI CAITYHI KA

. O0001IeHN TaHHH 32 HAYYHATA MPOAYKIHS U IEIHOCTTA HA KaHAUAATA
Kanaupnara 3a ywyactue B HacTosiMs KOHKypc Ti. ac. n-p Patuma Mcmaun
Canynmxu e npeacraBwia | MoHorpaduueH Tpyn, 1 kHura mo nuceprauusara u 20 HaydHU
TpyJa U3BBH TE€3U OT AMCEPTALMOHHMS TPYyA 3a NpUAOOMBaHE Ha oOpa3zoBaTeliHA U HAy4Ha
crerneH ,,JlokTop*.

[IpencraBenute HayyHH MyOJMKAIMK MOTAT Ja OBIAT pa3lelieHd Ha CICTHHUTE
rpynu:

¢ 14 nayyHu myOIUKaIMK B U3/1aHUS, KOUTO ca pedepupaHu U MHICKCUPAHH
B CBCTOBHOM3BECTHH 0a3u qanHu ¢ HayuHa uHpopmarms (Web of Science
u/unu Scopus);

e 6 moxiany u abCTPaKTH B COOPHUIM OT MEXKITyHAPOAHU KOH(EPEHIIUH.
Kannuaarkara e yyactBana B 12 Hay4HO-M3CIIE€I0BATEICKU POEKTA.

I'n. ac. n-p ®aruma CanyHKH 3amouBa nejarornyeckara cu aenHoct npes 2013r.
B IOrozananen Yuusepcuter "Heodur Puncku", braroesrpasa, kato XoHOpYBaH aCHUCTEHT,
kareapa ,JMudopmaruka®, Ilpupomo-matematnuecku ¢akynrer. IIpes 2015r. 3aema
JUI'HKHOCTTA TJIABEH aCHCTEHT, B KaTeapa ,,KOMyHUKaIlMOHHA M KOMITIOTbPHA TEXHHKa U
TexHoJoruu*, TexHnuecku Gaxkymnrer.

I'n. ac. p-p @aruma CanyHaxu ydyacTBa B B pa3paOOTKUTE Ha CJIEIHUTE Yy4eOHU
nporpaMu 1 aucuuiinau: Texnonoruu B MHTepHer, [lpunoxenus 3a MOOUIHU yCTPONCTBA,
Pa3paboTBane Ha mnpuIOKEHUS 3a MOOWJIHHM ONEpPALMOHHU CcUCTeMH, MynTUMEAUHHU
TexHojoru, CTPyKTypu OT JaHHM M aIrOpPUTMH, ANTOpUTMU B Tpadu U MpPEexXH,
HUxonomerpusda, JluckpetHo ontuMupane, MaTeMaTHYeCKO MOJEIMpPaHE HAa JUCKPETHU
CTPYKTYPH U nporiecu, MyITuMe AMiHN TeXHOoJ0oruK, ONTUMH3aIMs Ha JUCKPETHU CTPYKTYPH,
Teopus Ha HH)KEHEPHUS EKCIIEPUMEHT.



CrpaBkara 3a XopapuyM Ha BOJEHHUTE OT KaHaunatkara jekuuu B FO3Y ,,Heoput

Puncku” nipe3 mocneHaTa roJuHa MoKas3Ba, e JISKIIMOHHNUTE yacoBe ca 90, pasnpeeneHu o
5 mucumruinay. Ha 6a3ata Ha cripaBka 3a 00€31eUeHOCT Ha YacOoBE MOKa3Ba, Y€ Ca OCUTYPEHH
90 gaca nexnuonnu yacose 1 540 yaca ynpaxHeHUSI.

Ilo Bpeme Ha cBosiTa mexarormyecka JEHHOCT KaHAMJIATKaTta uma 33 YyCHEIIHO

3alUTUIN AUIUIOMaHTa. Bcnyko ToBa € JO0CTaThYHO OCHOBAHUE 3@ BUCOKA OLIEHKA HA yuyeOHO-
rpenojapaTesickaTa U reJjaroruiecka AeiHocT Ha I ac. a-p @atuma CanyHIxu.

Il. Ouenka Ha HAay4YHHWTe M HA MNPAKTHYECKUTEe Pe3yJITATH W TPHUHOCH Ha
NpeacTaBeHaTa 3a y4acTHe B KOHKYPCa TBOPYeCKa MPOAYKIUS
[IpuHocuTe Ha KaHIUAATKaTa Ca HACOYCHH KbM CJEIHUTE JIBE€ OCHOBHHU oOnactu: 1)
MatemaTuyecko MOJENMpaHe Ha JIMTraHA-pelenTOpHU B3auMojehcTBus, u 2) KommoTbpHO
MOJEJNMPAHE U JOKHUHT 3a OLEHKA HA JIMTaHI-PELENTOPHU B3aUMOIEUCTBHUS.
1. Kamo ocnoeénu npunocu npuemam:

[TpennoxeH e MaTeMaTHYECKHA MOJIEIN 32 (hapMaKOJOTHYCH arOHU3bM, BKIIFOUBAII]
cxemara Ha del Castillo-Katz, xkoliTo MO3BOJIABa [a CE€ U3BENAT E€KCIUIMLMTHU
dbopmynu 3a adpuHUTETa U €(PUKACHOCTTA HA aroHUCTH, Jla ce onuile edekra oT
JIUTaHI-PEIENTOPHOTO B3aUMOJICHCTBUE- OHMOJIOTUYHHUS OTTOBOP W Ja C€ OICHH
MMOTEHTHOCTTA Ha ITBJIHATE U YACTHYHH arOHUCTH MPH U3CJICIBAHE HA TOJICMH CEPUHU
BemiecTBa 3a orcHka Ha QSAR;

[Toctpoen e momen Ha OMMOJIEKYJTHO B3aMMOJAEWCTBHE JIMTaHA-PELENTOp, MpU
KOWTO CIlydalHUTE MPOIECH Ha acOlMalvs U AUCOIHMALINS HA JIMTaHIl U PEeLenTop
ca IpeAcTaBeHM Karo MapKOBCKM TIIpoliec C KpaeH Opoil CbCTOAHUS U
HEMPEeKbCHATO BpEME,

[TocTpoenu ca Moneny Ha KaHAOMHOUJEH PelenTop Tl 1 ¥ TUN 2 ype3 Mmoaxoa
XOMOJIO)KHO ~MOJIETTUpaHe, KaTo TAXHATa TPWIOKHMOCT € ampoOupaHa
MOCPEACTBOM JOKHHI C KAaHAOMHOWIHW JIMTAaHAM C HW3BECTHA OWOJIOTMYHA
aKTUBHOCT. Pa3paboTeHHMTE MO TO3BOJISIBAT ONTHMAIHO Ja CE OIMPEaein
adMHUTETa HA CBBbP3BaHE Ha JIMTAHIUTE upe3 olleHbuHaTa PyHKIMsA- ChemScore u
Morart Ja ObJIaT U3MOJ3BaHN B CHHTE3a Ha JICKapCTBa;

Cw3nanenu ca in silico Mojiei Ha KAaHAOMHOWIHHM U ONTMOUIHH PELEITOPH, KOUTO
MOTaT Jla Ce puJjIaraT 3a HASHTH(GHUIIMPAHE U OIICHKA Ha aKTUBHOCT U CEJICKTUBHOCT
HAa KaHAOWMHOWIHW M ONUOWIHHM JIMTaHau. Upe3 TpoBEACHOTO MOETUpaHe ca
aHAJIM3WPAHU BPB3KUTE MEXKIY BHPTYyadHH JaHHW HA aHAJIO3W HA OMHOUIHH H
KaHAOWHOWHY JIMTAHAW W EKCIEPUMEHTAHU JTaHHHW 3a ChIaTa aKTUBHOCT MPHU
EKCIIEPUMEHTH BBbPXY U30JIMPaHH ThKaHHU,

[IpencraBenn ca mokas3areicTBa, 3a HAJIWYHE HA KOpENAlUs MEXIY JIOKHHT
pe3yaTaTH ¢ MOJENH Ha OMHOWIHA ¥ KaHAOWHOMIHU PEUENTOPH U IMapamMeTpu Ha
ONMMOWJIHNA M KaHAOWHOWIHH JIMTaHAM, YCTAaHOBEHM in vitro. Te3u pesynratu
MO3BOJIABAT JIa C€ MpuWiara JOKHHT MPOleAypaTra B MO-HATaThIIHATA HU PaboTa,
CBBbp3aHa C qu3aiiHa Ha HOBU aKTHBHH M CEJICKTUBHH JIMTAHIX KbM TE€3H PELECIITOPU
M JI0 ChKpalllaBaHe Mpolieca Ha Ch3/IaBaHEe Ha HOBH JICKAPCTBA,;

[Tpeyoxen e moaxo/ 3a onpe/iesHe Ha OMOJOTHYHA AKTHBHOCT, KOMTO MOXKeE J1a
ce mpujara Npu Au3aiiH Ha HOBM ChEAWMHEHUS 32 KaHAOMHOWIHU W ONUOUIHU
penieniropu. bemie ycTaHOBEHO, Y€ TIOJMHOM Ha JIB€ IIPOMEHIIUBY OT TPETa CTETICH,
MOJXKE J1a c€ TPUJIOKH 3a ONMCBAaHE Ha BPB3KAaTa CTPYKTYpa-aKTHBHOCT HAa HOBHU
JUTaHIH, 4Ype3 MPeACTaBIHE HAa e(PUKACHOCTTA HA ChEAMHEHUATA KaTo (PYHKITHS OT
CTOWHOCTHTE Ha ONEHBbYHUTE (PYHKIMU OT JOKWHTAa M MHHHMAajHaTa (TOTAJHATA)
€Heprusi Ha CBBbpP3BaHE HA JIMTAHAWTE TPH (OPMHUPAHUTE JIUTAHI-PEIETITOPHU
KoMIuIekcH. ToBa 1me Oblie OT IMoJI3a 3a ChKpalllaBaHe Mpolleca Ha Ch3/laBaHe Ha



HOBM aKTHBHU U CEJICKTUBHU JIMTAHIU KbM ONpeesieH TUIl pelenTop — B ciydas
u3cieaBaHaTa Cepusi ChEAMHEHHA (QOPMHUPAT CTAOMIHM JIMTAHI-PEleNTOPHU
KOMIIJIEKCH C MOJICTTUTE HAa OMMOHMIHUTE U KAaHAOMHOMTHUTE PELENTOPH,

e JlpwioxkeHH ca CbBpEMEHHH OMOMH()OPMATHYHH MOIXOIM KATO XOMOJIOXKHO
MoJienupane, TOKUHT B 3D BHu3yanu3anus ¢ moadop Ha MOIXOAAI] alrOpUTbM U
oLeHbYHA (PYHKIHUS 32 BUPTYaTHU aHAIN3H HAa CTPYKTYpPa-aKTUBHOCT 3aBUCUMOCTHU
B THPCEHE Ha CEJIEKTUBHM JIMTAHIU KbM ONMOUIHH ¥ KAaHAOMHOMIHU PELeTITOPH.

B mpencraBeHaTta aBTopcka clipaBka KaHaujaTkata uMma 14 Oposi IUTUPAHHS, OT
KOWTO § ca B HAYYHH W3JIaHus, peepupan U MHACKCUPaHU B 0a3u IaHHU C HayYHa
nndopmarus (Web of Science/ Scopus) u 6 ca B npyru 6asu aanau (Google
scholar).
2. 3nauumocm Ha npuHocume ¢ HAYKaAmMa U NPAKMyKama
[TocoyeHnTe NMPUHOCHHU PE3yITaTH B HAYYHHWTE TPYAOBE Ha KaHIWJATKaTa W TIXHOTO
MUTHPaHE OMpPENessAT 3HAYMMOCTTa M 3a Haykara M INpakTukata. HaykomeTpudHuTe
JAaHHM I[IOKa3BaT, Y€ ca MW3IBIHEHW BCHYKH H3UCKBAaHMS II0 OTHOIIEHHE Ha
MHMHUMAJIHATE HAlMOHAIHU W3MCKBAaHMUS 3a 3aeMaHe Ha aKaJgeMU4yHa JIBKHOCT
"JTorent". OT TAX C€ BHDKIA, Ye OT MUHUMAJIHATE N3UCKBaHU TOUKH 400 3a akageMuyHa
mrbxkHOCT "JloneHT", . ac. a-p @aruma CanyHpKM AeKiIapupa U € MpecTaBuia
JokazaTeiacTBa 3a 505 TOYKM, KOETO € BHMCOKA OIIEHKA 3a TAXHATa 3HAYUMOCT U
MpU3HAHHE.

I11. Kpurnunu 6esiesKKHM M IPenopbKH
Hamam 6enexcku.

Ilpenopvra — 0a mamepuanuzupa meop4ecKusi cu NOMEHYUdl 6 HANUCEAHemO Ha
YueOHuYu u y4ebHu nocoous u 0a yseaudu Opos Ha CAMOCMosmeIHume Hay4Hu nyoIuKayuu.

1V. 3akarouenune

OTtunTaiiku BUCOKaTa OLIEHKA 332 HEeHAaTa y4eOHO-TIPEeTnojaBaTeNICKa U MeIarornaecka
JEHHOCT M 3HAYUMOCTTA Ha MPEJCTABEHUTE OT Hesl HAy4yHU TPYJOBE, HaMUpaM 3a HAIbIHO
OCHOBATEJIHO Ja TJacyBaM YOEIEHO M IOJIOKUTENTHO 3a MPUCHKIAHETO Ha TIil. ac. 1-p Patuma
Ucmann Canynmku Ha akagemuynara mrexkHocT JIOIIEHT” mo mpodecronanno HampaBieHHE
5.3. KomyHuKanmoHHa U KOMMIOTbpHa TexHUKa (KoMOIOThpHO MonenupaHe ¢ NPUIIOKEHUE B
npupoanute Haykn) kM FO3Y Heodur Puncku — bnaroesrpan.

Hara: 15.03.2020r. UJieH Ha XKypuUTO:

(0oy. 0-p unorc. Hean Heanoes)



Southwestern University "Neofit Rilski"

OPINION

from

Assoc. Prof. Eng. Ivan Dinkov lvanov, Ph.D.

A member of the scientific jury in the competition for the occupation of the
academic position Associate Professor in the professional field 5.3. Communication
and computer technology (Computer modeling with application in the natural
sciences), announced by SWU "Neofit Rilski" in the State Gazette, Issue 94 /
29.11.2019.

Subject: Scientific, applied and professional-academic activity and production presented
by the participant in the competition

Candidate: Chief Assistant Professor Fatima Ismail Sapundzhi, Ph.D.

I. Summary information on the applicant's scientific production and activities
The candidate for participation in this competition As. Prof. Fatima Ismail Sapundiji,
Ph.D. has presented 1 monograph, 1 dissertation book and 20 scientific papers outside of the
dissertation thesis for the doctorate degree.

The submitted scientific publications can be divided into the following groups:

e 14 scientific publications in publications that have been referenced and
indexed in world-renowned scientific information databases (Web of
Science and / or Scopus);

e 6 papers and abstracts in international conference proceedings.
The candidate has participated in 12 research projects.

Chief Prof. Fatima Sapundji, Ph.D. started teaching in 2013 at Southwestern
University "Neofit Rilski", Blagoevgrad, as an Honorary Assistant, Department of Informatics,
Faculty of Natural Sciences and Mathematics. Since 2015, he has held the position of Chief
Assistant in the Department of Communication and Computer Engineering and Technology,
Faculty of Engineering.

Chief Prof. Fatima Sapundji, Ph.D. has been involved in the development of the
following curricula and disciplines: Technology on the Internet, Mobile Applications,
Application Development for Mobile Operating Systems, Multimedia Technologies, Data
Structures and Algorithms, Algorithms in Columns and Networks, Econometrics, Discrete
Optimization, Mathematical Modeling of Discrete Structures and Processes, Multimedia
Technologies, Optimization of Discrete Structures, Theory of Engineering Experiment.

The information on the hours of lectures conducted by the candidate - led lectures



at the NEU "Neofit Rilski" in the last year shows that the lectures are 90, divided into 5
disciplines. Based on the hours security report, 90 hours of lectures and 540 hours of practice
are provided.

During her teaching career, the candidate has 33 successfully defended graduated

students. All this is a sufficient reason for the high assessment of the teaching and pedagogical
activity of Chief Prof. Fatima Sapundji, Ph.D.

Il. Evaluation of the scientific and practical results and contributions of the creative
production submitted for participation in the competition
The candidate’s contributions focus on the following two main areas: 1) Mathematical
modeling of pharmacological agonism, and 2) Computer modeling and docking for evaluation of
ligand-receptor interactions.
1. | take major contributions:

A mathematical model for pharmacological agonism comprising del Castillo-Katz
scheme has been proposed. It allows to derive explicit formulas for affinity and
efficacy of agonists, to describe the effect of the ligand-receptor interaction-
biological response and to evaluate the potency of full and partial agonists in the
study of a large series of ligands for the evaluation of QSAR;

A model of bimolecular ligand-receptor interaction has been constructed in which
the random processes of association and dissociation of ligand and receptor are
represented as a Markov process with the finite number of states and continuous
time;

Models of cannabinoid receptor type 1 and type 2 have been generated using the
homology modeling approach, and their applicability has been tested by docking
with cannabinoid ligands with known biological activity. These models allow the
ligand binding affinity to be optimally determined by the ChemScore function and
can be used in drug synthesis;

In silico models of cannabinoid and opioid receptors have been developed. They
can be applied to identify and evaluate the activity and selectivity of cannabinoid
and opioid ligands. The simulations analyzed the relationships between virtual
analogues of opioid and cannabinoid ligands and experimental data on the same
activity in experiments on isolated tissues. This is a reliable approach for the design
of novel active and selective compounds for cannabinoid and opioid receptors;
Evidences for the correlation between docking results with models of opioid and
cannabinoid receptor and opioid and cannabinoid ligand parameters established in
vitro are presented. These results allow us to apply the docking procedure in our
further work related to the design of new active and selective ligands to these
receptors and to shorten the process of creating new drugs;

An approach for determining the biological activity is proposed. It can be applied
to the design of novel cannabinoid and opioid receptor compounds. It has been
found that a polynomial of two variables in third-degree can be applied to describe
the structure-activity relationship of new ligands by presenting efficiencies of
compounds as a function of the values of the scoring functions from docking
procedure and the minimum (total) binding energy of ligands in the formed ligand-
receptor complexes. This will be useful for shortening the process of creating new
active and selective ligands to a particular type of receptor - in this case, the studied
series of compounds form stable ligand-receptor complexes with opioid and
cannabinoid receptor models. This is one way to determine QSAR,;

Modern bioinformatics approaches such as homology modeling, docking and 3D
visualization with a selection of appropriate algorithm and scoring function for



virtual structure-activity dependency analyses in search of selective ligands to
opioid and cannabinoid receptors.

In the submitted copyright reference, the candidate has 14 citations, 8 of which are
in scientific publications, referenced and indexed in databases of scientific
information (Web of Science / Scopus) and 6 in other databases (Google scholar).

2. The importance of contributions to science and practice
The cited results in the candidate's scientific works and their citation determine the
importance for science and practice. Scientometric data show that all the requirements regarding
the minimum national requirements for occupation of the academic position "Associate Professor"
are fulfilled. They show that from the minimum required points 400 for the academic position of
Associate Professor, Chief Prof. Fatima Sapundji, PhD declared and presented evidence for 505
points, which is highly appreciated for their importance and recognition.

I11. Critical notes and recommendations
I have no notes.
Recommendation - to materialize its creative potential in writing textbooks and to
increase the number of independent scientific publications.

IVV. Conclusion

Considering the high appreciation for her teaching and pedagogical activity and the
importance of her scientific works, | find it quite reasonable to vote confidently and positively for
Chief Assistant Professor Fatima Ismail Sapundzhi, PhD, being awarded with the Academic
Position, Assistant Professor ”” in professional field 5.3. Communication and computer technology
(Computer modeling with application in the natural sciences) at SWU Neofit Rilski - Blagoevgrad.

Date: 15.03.2020 Member of the jury:

(Assoc. Prof. Eng. Ivan lvanov, Ph.D.)



