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Univerzitet Crne Gore
Odbor za doktorske studije

PoStovani,

U skladu sa ¢lanom 35 stav 3 Pravila doktorskih studija, dostavljamo Odluku Vijeca
Mec cinskog fakulteta o usvajanju Izvjestaja Komisije za ocjenu podobnosti teme
doktorske disertacije i kandidata dr med Isidoru Rovéanin Dragovié.

S poStovanjem,

{I FAKULTET

KAN, '
B J‘I /{/ fr

1odrag Radunovic
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Podgorica, 24.12.2020. godine

Na osnovu ¢lana 64 stav 2 tacka 9 Statuta Univerziteta Crne Gore, a u skladu sa ¢lanom 35
Pravila doktorskih studija broj: 08-583 od 26.02.2015.godine Vije¢e Medicinskog fakulteta
na elektronskoj sjednici odrzanoj dana 23-24.12.2020. godine donijelo je

ODLUKU

1. Usvaja se lzvjeStaj Komisije za ocjenu podobnosti teme doktorske disertacije i
kandidata dr med Isidore Rov¢anin Dragovié, broj:1071/4 od 16.12.2020. godine, na
sluzbenom jeziku i na engleskom jeziku.

2. Predlaze se Senatu UCG da prihvati kao podobnu doktorsku tezu pod nazivom
»Nova metoda za stratifikovanje rizika za obolijevanje od Alchajmerove
bolesti kod pacijenata u Crnoj Gori“ i kandidata dr med Isidore Rovéanin
Dragovic.

O. Odluka Vijeta i IzvjeStaji Komisije iz tacke 1 ove odluke (na sluzbenom jeziku i
engleskom jeziku), dostavljaju se Centru za doktorske studije i Senatu Univerziteta
Crne Gore, na dalju realizaciju.

Al

OBRAZLOZENJE
Dr med Isidora Rov¢anin Dragovi¢ podnijela je prijavu radnog naziva doktorske teze pod nazivom “ Nova
metoda za stratifikovanje rizika za obolijevanje od Alchajmerove bolesti kod pacijenata u Crnoj Gori"* na
sluzbenom i engleskom jeziku, dana 23.07.2020. godine (Broj prijave: 1071).
Senat Univerziteta Crne Gore na sjednici odrzanoj 15.10.2020. godine imenovao je Komisiju za ocjenu
podobnosti doktorske teze i kandidatkinje dr med Isidore Rov¢anin Dragovi¢ u sastavu prof. dr Miodrag
Radunovi¢, prof. dr Natasa Popovié, prof. dr Milica Martinovi¢, prof. dr Elka Stefanova i dr Apollonia Tullo.
Kandidatkinja je pred navedenom Komisijom javno obrazloZila ciljeve i oéekivane rezultate, odnosno izloZila
istrazivacki program doktorske teze, dana 12.11.2020. godine. Komisija je podnijela Vijeéu Medicinskog
fakulteta lzvjeStaj o ocjeni podobnosti doktorske disertacije, na sluzbenom i na engleskom jeziku,
broj:1071/4 od 16.12.2020. godine.
Vijece Medicinskog fakulteta na elektronskoj sjednici odrZanoj dana 23-24.12.2020. godine, nakon
razmatranja izvjeStaja Komisije broj: 1071/4 od 16.12.2020. godine, odluéilo je kao u dispozitivu ove odluke.
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OCJENA PODOBNOSTI DOKTORSKE TEZE I KANDIDATA

OPSTI PODACI O DOKTORANDU

Titula, ime i prezime Dr med. Isidora Rovéanin Dragovié
Fakultet Medicinski fakulter Univerziteta Crne Gore
Studijski program Doktorske studije - studijski program Medicina
Broj indeksa 2013/1
Podaci §) magistarskom . . e :
; : : .| Akutni postoperativni bol — oc¢ekivanja 1 iskustva pacijenata;
radu/Diplomski rad (samostalni 5 : S . ; : .
s e R : Medicina bola; Medicnski fakultet Univerzitera u Novom Sadu;
istrazivacki rad) na Medicnskom ) . . .
= 2012., prosjecna ocjena 9,23/ 10,
fakultetu

NASLOV PREDLOZENE TEME
'Nova metoda za stratifikovanje  rizika za nl)n_lii(:\-':mjc od
- Alchajmerove bolesti kod pacijenata u Crnoj Gori
A new method for stratification of the risk for Alzheimer's
discasc in patients in Montenegro

Na sluzbenom jeziku

Na engleskom jeziku |

Datum  prihvatanja  teme i |

kandidata na  sjednici  Vijeca QL' IN.20%0 .
organizacione jedinice |
Nauc¢na oblast doktorske

s ., Translacione neuronauke
discrtacije ]
Za navedenu oblast matiéni su sljededi fakulteti

Medicinski fakultet u Podgorici

A.1ZVJESTA]J SA JAVNE ODBRANE POLAZNIH ISTRAZIVANJA DOKTORSKE
DISERTACIJE

Dr med. Isidora Rovéanin Dragovic¢ uspjesno je odbranila istrazivacki plan Doktorske disertacije
pod nazivom: Nova metoda za stratifikovanje rizika za obolijevanje od Alchajmerove bolesti kod
pacijenata u Crnoj Gori®, pred Komisijom za ocjenu teme, u sastavu:

. Dr Miodrag Radunovi¢, redovni profesor Medicinskog fakulteta Univerziteta Crne Gore,
predsjednik Komisije

Dr Natasa Popovic, vanredni profesor Medicinskog fakultera Univerziteta Crne Gore, mentor
Dr Milica Martinovié, redovni profesor Medicinskog fakulteta Univerzitet Crne Gore,
komentor

al

4. Dr Dlka Stefanova, redovni profesor na Katedri za neurologiju Medicinskog fakulteta
Univerziteta u Beogradu, ¢lan Komisije

5. Dr Apollonia Tullo, istraziva¢ u oblasti biomedicinskih nauka na Instititu za biomembrane,
bienergetiku i biotehnologiju u Bariju, Italija, ¢lan Komisije

Odbrana je odrzana dana 12.11.2020. godine, u sali za sastanke Dekanata Medicinskog fakulteta, sa
pocetkom u 13h.
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Uvodnu rije¢ je imala prof. dr Natasa Popovié, mentor, koja je predstavila kandidatkinju i naglsaila
koji aspekti istrazivackog plana Discrtacije, kao i viestine kandidatkinje, treba da budu procijenjeni od
strane Komisije.

Potom je, u narednibh 20 minuta, dr Isidora Rovéanin Dragovi¢ dala obrazloZzenje teme Doktorske
disertacije, prezentovala dostignuéa dosadasnjih istrazivanja u oblastima od znacaja, konkretizovala
cili i objasnila multidisciplinarni  metodoloski  pristup  predlozenog  istrazivanja. U zakljucku,
kandidatkinja je prezentovala ocekivane rezultate i iznijela dokaze za originalnost i nauéni doprinos
istrazivanja.

Nakon prezentacije, ¢lanovi Komisije za ocjenu teme su otvorili diskusiju, kroz predloge i pitanja u
veziosa istrazivanjem, koje je kandidatkinja uspjesno komentarisala i odgovorila.  Komisija je
jednoglasno donijela odluku da je dr Isidora Rovéanin Dragovié odbranila istrazivacki program
Doktorske disertacije sa ocjenom ,, A%

Odbrana je zavrsena u 14h.

B. OCJENA PODOBNOSTI TEME DOKTORSKE DISERTACIJE
B1. ObrazloZenje teme

Duzina o¢ckivanog Zivotnog vijeka u svijetu se od pocetka XX vijeka udvostrudila, pa je uéestalost
Alchajmerove bolesti (AB), kao bolesti starijeg Zivotnog doba u porastu, a biomedicinska istraZzivanja
u oblasti demencija postaju prioritet. AB se jos uvijek ne moze izlijeciti, pa su procjena rizika za
oboljevanje od AB, rano otkrivanjc u cilju poboljsanja kvalitcta zivota oboljclih, od kriticnog znacaja.
Pokazano je da su incidence AB i karcinoma u inverznoj korelaciji.  Pretpostavija se da su kod ova
dva oboljenja isti signalni putevi deregulisani na suprotan nacin, ali ovi mchanizmi nijesu jos uvijek
razjaSnjeni. . Mikro  RNK (miRNK) uticu na  kljuéne aspekte  patogencze 1 karcinoma i
neurodegenerativnih oboljenja. Fokus predlozenog naucénog istrazivanja ée biti proucavanje nivoa
specifiénih cirkulatornih miRNK' koje su ukljué¢ene u patogenezu obije grupe ovih oboljenija, a u cilju
pronalazenja cirkulatornih biomarkera za AB, sa potencijalom za klini¢ku primjenu.

AB predstavlja najéeséi uzrok demencije u starijoj populaciji, a karakterise se progresivnim
gubitkom memorije 1 kognitivhom deterioracijom. Gobalni trend porasta broja oboljelih  od
demencije je udruZzen sa starenjem svjetske populacije i nezavistan je  od socijalno-ckonomskog
statusa. Procjenjuje se da je prema troskovima lijecenja AB u rangu kardio-vaskularnih oboljenja i
karcinoma. Ove ¢injenice identifikuju AB kao nedovoljno prepoznat zdravstveni problem.

Aktuelno, AB se dijagnostikuje: neuropsiholoskom procjenom kroz specifican $ablon kognitivnog
pada, neuroimidzing metodama kojima se moze detektovati atrofija, odnosno smanjen metabolizam
glukoze u odredenim regijama mozga, kao i nalazom abnormalnih proteina u likvoru, koji su tipi¢ni
markeri oboljenja. Klinicki testovi, medutim, imaju relativno nisku specifiécnost, manju od 70%.
Magncetna rezonanca 1 pozitron emisiona tomografija daju jasne podatke za postavljanje dijagnoze
AB, ali tek u naprednom stadijumu bolesti, §to je vierovatno i par decenija nakon §to je inicirana
kaskada patofizioloskih procesa ove bolesti.

Osim toga, akruelni tretmani obezbjeduju ublazavanje simptoma, ali nemaju efekat na uzroénni
mehanizm, koji jo§ uvijek nije potpuno ispitan. Za sada, dakle, ne postoji nacin za izljecenje AB.
Napredak koji je ostvaren u razumijevanju patofiziologije AB je doveo do razvoja nekoliko terapijskih
agenasa u posliednjih 10 godina, dizajniranih tako da modifikuju patogenetski mehanizam bolesti.
Medutim, iako su istrazivanja napredovala do nivoa klinickih studija, ni jedan lijek do sada nije dospio
na trziste, Stoga, kritican znacaj imaju pravovremeno otkrivanje i usporavanie toka bolesti.

Sve navedeno, AB stavlja ne samo medu zdravstvene, ved i vodece istrazivacke prioritete u
biomedicini. U fokusu je pronalazak testova koji bi obezbijedili ranu i pouzdanu dijagnozu, kao i
biomarkera za  stratifikovanje rizika za obolijevanje od AB. Time bi se, do pronalaska terapijskih

rjesenja, moglo ostvarit optimalno pracenje cilinih grupacija, cfikasnije postavljanje dijagnoze i
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pravovremeni tretman, a produzilo bi se prezivljavanje i poboljsao kvalitet Zivota oboljelih. Osim
toga, identifikovanjem biomarkera koji bi odrazavao patofizioloski mehanizam bolesti, potencijalno bi
se doprinijelo 1 kreiranju novih terapijskih modaliteta.

U posljednjih nckoliko godina, identifikovan je znacajan broj molckularnih markera u scrumu ili
plazmi pacijenata, ukljucujuci i miRNK duzine 19-25 nukleotida, koje uticu na ckspresiju i translaciju
gena, stoga regulisu veliki broj bioloskih funkeija. Naime, procjenjuje se da oko 1-4% humanog
genoma kodira miRNK molckule, a svaka od njih utice na regulaciju preko 100 informacionih RNK
(IRNK), na nacin da sprjecava translaciju specificnih gena ili uzrokuje potpunu degradaciju iIRNK.
Pretpostavlja se da se na ovaj nacin regulise i do 30% svih protein-kodirajuéih gena kod sisara. Na
¢elijskom nivou, miRNK interferiraju sa mnogim procesima, ukljucujuéi éelijski razvoj, proliferaciju i
starenje. Promjene na éelijskom nivou kao $to su oksidativai stres/disfunkcija mitohondrija,
inflamacija ili skra¢enje telomera koje ubrzavaju procese starenja éelije, su izgleda, u mnogome
regulisane mIRNK molekulama. Na ovim procesima upravo pocivaju i teorije patogeneze AB, pa je
ispitivanje uloga miRNK molekula u ovom oboljenju prepoznato kao inovativan pravac istrazivanja.
Na celijskim 1 animalnim cksperimentalnim modelima, kao i na post mortem uzorcima mozdanog
tkiva oboljelih pacijenata, ve¢ su identifikovane brojne interakeije miRNK sa kljuénim genima
ukljuéenim u patogenezu AB. Taénije, postoje razlicite teorije o patofizioloskoj kaskadi AB, i
najvjerovatnije, patogeni mehnizmi predstavljeni svakom od njih imaju izvijestan znaéaj u nastanku
oboljenja. Za razliku od biomarkera koji su do sada ispitivani 1 nijesu zadovoljili kriterijume za
uvodenije u klinicku praksu, miRNK molckule ostvaruju uticaj na kljuéne procese kojima su povezani
signalni putevi predstavljeni razliciim teorijama AB, pa bi mogle biti obeéavajuéi target u tom smislu,

MiRNK se detektuju i u tkivima 1 u tjelesnim tecnostima. Njihove uloge u bolestima CNS-a se, s
obzirom na nemoguénost bioptiranja mozga 1 kicmene mozdine, istrazuju manje invazivnim
pristupima, kroz mjerenje njihovog nivoa u likvoru, serumu ili plazmi. MiRNK u plazmi su stabilni
molckuli, koji s¢ mogu identifikovati i kvantifikovati pomocu metoda zasnovanih na reakeiji lancane
polimerizacije (polymerase chain reaction -PCR), §to je dovelo do velikog interesovanja za
proucavanje njihove uloge kao dijagnostickih i prognostickih biomarkera. Medutim, uprkos velikom
broju objavljenih radova koji se bave cirkulatornim miRNK kao biomarkerima, do sada nijedan
ispitivani miRNK  nije uveden u klinicku praksu zbog niskog stepena ponovljivosti 1 slabe
konzistentnosti - objavljenih  rezultata, koji su najvjerovatnije posledica malog broja ispitanika,
nedostatka validacionih  kohorti i razlikama u protokolima za obradu uzoraka. Dakle, nove
prospektivne studije, sa striktno definisanim kriterijumima prilikom odabira pacijenata i strogo
kontrolisanim i uniformnim protokolima za sakupljanje i obradu uzoraka, poput studije koju
predlazemo, neophodne su za adekvatno prevazilazenje ovog problema.

Posljednjih godina raste broj nau¢nih dokaza o inverznoj korelaciji AB i kancera. Fpidemioloske

studije ukazuju da osobe oboljele od kancera odnosno sa istorijom te bolesti, imaju smanjen rizik
obolijevanja od AB i obrnuto, a incidenca oba oboljenja cksponencijalno raste sa godinama. Na
molckularnom nivou je poznato da AB karakeerise cclijska smrt apoptozom, a kancer nckontrolisana
celijska proliferacija. Pretpostvlja se da zapravo oba oboljenja mogu biti manifestacija jedinstvenog
patofizioloskog procesa koji je povezan sa starenjem, ali da su signalni putevi suprotno deregulisani .
lako jednoznacna objasnjenja ove pojave jos ne postoje, za pojedine molekule, kao §to su miRNK|
zna se da su medu glavnim regulatorima i apoptoze i ciklusa celijske proliferacije, pa predstavljaju
kljuéne tacke patofizioloskog procesa obije bolesti.
U tom kontekstu, na osnovu detalinog pregleda literature, planiramo da analizitamo ekspresiju
sljedeé¢ih miIRNK: miR-29a/b, miR-101 miR-125b, miR-146a i miR-155. Utvrdeno je da je ekspresija
ovih miRNK izmijenjena kako u kanceru, tako 1 u AB, da imaju ulogu u glavnim putevima obije
bolesti, kao §to su inflamacija, oksidativni stres i urodeni imunitet, a takode 1 u konkretnim procesima
formiranja abnormalnih proteinskih depozita, amiloidnih plakova i neurofibrilarnih klubadi.
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B2. Cilj i hipoteze

Cilj ovog istrazivanja je identifikacija specificnih cirkulatornih miRNK kao potencijalnih biomarkera
za AB. Upotreba miRNK u ovu svrhu predstavlja inovativan pristup za stratifikaciju populacije prema
sklonosti za obolijevanje od AB.

Hipoteze:

- Odabrane miRNK izolovanc iz krvne plazme specifiécnim obrascem ckspresije mogu da identifikuju
ljude oboljele od AB i potencijalno postanu biomarker za AB.

- Nivo eskpresije cirkulatornih miRNK korelira sa stepenom kognitivnog pada kod  pacijenata
oboljelih od AB.

- Ekspresija odabranih miRNK ¢ kod oboljelih od kancera imati obrazac koji ée potvrdit na
molekularnom nivou da kod AB i kancera postoji inverzna regulacija ¢elisjikh signalnih puteva.

B3. Metode i plan istraZivanja

Ovo istrazivanje se sprovodi u okviru nauénoistrazivackog projekra Medicinskog fakulteta koje je
finansirano od strane Ministarstva nauke Crne Gore, pod nazivom: “Nove metode za stratifikaciju
rizika za progresiju kancera i Alchajmerove bolesti kod pacijenata u Crnoj Gori”. Realizacija projekta
j¢ odobrena od strane Tiickih komiteta Medicinskog fakulteta i Klinickog centra Crne Gore (KCCG)
i trajace od 01.04.2019. — 30.09.2021. godine. Istrazivanje se sprovodi u KCCG i Centru za nauéno-
istrazivacki rad Medicinskog fakulteta, a u saradnji sa Institutom za biomembrance i biocnergetiku iz
Barija. Studija je prospektivnog i multidisciplinarnog karaktera i predvida:

1) regrutaciju pacijenata,

2) klinicko istrazivanje,

3) molekularno biolosko istrazivanije,
4) statisticku analizu podataka

1) Regrutacija pacijenata

Studija predvida ukljucivanje 60 ispitanika koji ¢e biti podijeljeni u 3 grupe:

1) 30 pacijenata sa AB - cksperimentalna grupa,

2) 15 zdravih ispitanika - prva kontrolna grupa,
3) 15 pacijenata sa adenokarcinomom kolona (CAC) - druga kontrolna grupa.

Starosna i polna srtuktura ispitanika u obije kontrolne grupe ¢e biti ista kao u cksperimentalnoj
g]‘l.[ljh

Pacijent ¢e se regrutovati u KCCG, kao i posredstvom nevladine organizacije Futura, ¢lanice
udruzenja Alzhcimer BEurope, koja organizuje savictovanje pacijenata oboljelih od AB i ¢lanova
njithovih porodica.

Sclekeija pacijenata ée se dalje vrsiti i prema odredenim iskljuc¢ujuéim kriterijumima. Za grupu
pacijenata sa AB ce to biti postojanje druge neuroloske ili psihijatrijske bolesti. Medu oboljelima od
CAC, u studiju nece biti ukljuceni pacijenti tretirani terapijskim protokolima koji potencijalno uticu na
ckspersiju gena i inflamatornih markera, kao §to su radio- i hemioterapija, kao ni oni sa klinicki
dijagnostikovanom  nasliednom  adenomatoznom  polipozom  debelog — crijeva,  nasljednim
nepolipoznim CAC i istorijom drugih malignih bolesti.

Zdravi pojedinci treba  da ispunjavaju  sljedeée  kriterijume:  nepostojanje  sistemske  bolesti,
nepostojanje istorije malignih bolesti, psihijatrijskih ili neuroloskih poremeéaja, kao i rezultat na
skrining neuropsiholoskim testovima koji odgovara zdravoj osobi.
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Za sve ispitanike ¢e iskljucujuci krterijumi biti i istorija zloupotrebe alkohola ili droga, a svaki akueni
komorbiditet ée se tokom studije razmotriti kao potencijalni iskljucujuci kriterijum.

U ovoj fazi ¢e pacijenti ili njihovi pravni zastupnici biti upoznati sa svrhom i detaljima istrazivanja, a
takode ¢e potpisivati informisani pristanak za uéesée u studiji.

2) Klinicki dio istraZivanja se sprovodi u KCCG.

U ovom dijelu istrazivanja ¢c sve grupe ispitanika popunjavati jedinstven upitnik, a u cilju
standardizacije procesa uzimanja anamnezce i uporedivanja rezultata medu grupama pacijenata.

Takode, fizikalni pregled, laboratorijske i radioloske pretrage ¢ée se sprovoditi u skladu sa
kriterijumima Nacionalnog instituta za starenje 1 Asocijacije ya Alchajmerovu bolest (National
Institute on Aging and Alzheimer’s Association (NIA-AA) )(Tabela 1). Osim §to $to imaju kljuénu
ulogu u postavljanju dijagnoze, procedure ovog dijela istraZivanja ée, sluziti i za dodatnu evaluaciju
potencijalnih iskljucujucih kriterijuma.

Neuropsiholosko testiranje  ¢e obavljati ljekari ili  psiholozi edukovani i sertifikovani za
neuropsiholosku procjenu. Time ¢ée se procijeniti kognitivno funkcionisanje ispitanika i kreirat
neuropsiholoski profil karakteristican za AB.

Tako ée se do momenta uzorkovanja 10ml periferne krvi sprovesti temeljna selekeija ispitanika koji
¢e potom bit ukljuceni u molekularno-biologki dio istrazivanja.

TEST SVRHA/REZULTAT GRUPA ISPITANIKA
FEKSPERIMENTALNIE PROCEDURIE

Anamneza Postavljanje dijagnoze i/ili detekeija| AB,  CAC, kontrolna
iskljucujucih kriterijuma. grupa

Fizikalni pregled Procjena  prisustva  drugih  bolesti, odnosno AB, CAC, kontrolna
potencijalno iskljucujuéih kriterijuma. grupa
I

Neuroloski pregled Iskljucivanje  prisustva  drugog  neuroloskog AB, kontrolna grupa

| aboljenja.

‘l.‘zm‘lm\'anic periferne Analize  od  kojih su ncke od znacaja u AB, CAC, kontrolna
krvi diferencijalnoj dijagnozi AB, a druge pak u|grupa
iskljucivanju drugog oboljenja svih ispitanika

Imidzing endokranijuma | Ispunjavanje  radioloskih  kriterijuma  za AB
postavljanje  dijagnoze AB  u  skladu  sa
smjernicama NIA-AA, odnosno iskljucivanje
prisustva patoloskih promijena koje se tretiraju
kao iskljucujuéi  kriterijum  (npr.  hroni¢ni
subduralni ~ hematom  ili  normotenzivni
hidrocefalus)

Neuropsiholoski skrining:| Procjena kognitivnog statusa svih ispitanika, AB, CAC, kontrolna,
mini mental test, kao  kriterijuma  za  ukljucivanje  u  studiju;
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Montrealska procjena iskljuc¢ivanje  depresije kao  najznacajnije | grupa
kognicije, skala depresije. | diferencijalno-dijagnosticke problematike.

|[)cm|jn:1 ncuropsiholoska | Postavljanje dijagnoze AB i procjena stadijuma AB
procjena: test verbalnog | oboljenia. '
ucenja i pamdéenja, Rej- '
Osteritova  kompleksna |

figura, test verbalne i‘

kategorijalne  fluentnost,
procjena paznjc i

koncentracije, Bostonski

test imenovanja.

Tabela 1. Planirane metode u klinickom dijelu istraZivanja

3) Molckularno biolosko istraZivanje ¢e se sprovesti u Centru za nauéno-istraZivaéki rad
Medicinskog fakulteta.

U ovom dijelu istrazivanja sc¢ uzorak od 10ml periferne krvi dalje procesira kroz sljedeée
cksperimentalne zadatke:

1. Inicijalna obrada sakupljanih uzoraka krvi i izolovanje plazme

&%)

. Rvantifikacija specificnih miRNK u plazmi pomocu gqRT-PCR metode
3. Normalizacija broja kopija miRNK

4. Obrada podataka

Znacaj navedenih cksperimentalnih procedura i vrsta podataka koje pratimo su predstavljeni u Tabeli
2

i
TEST SVRHA/REZULTAT GRUPA ISPITANIKA
EKSPERIMENTALNE PROCEDURIE

Izolacija ukupne miRNA | Priprema uzoraka za qRT-PCR test AB, CAC, kontrolnal
iz plazme = ’ . arupa
1 Kreiranje  banke miRNA  za  potencijalno |© P
buduce istrazivanje  kompletnog  profila |
ckspresije | |
|
Kvantifikacija speciticnih | Detckeija nivoa ekspresije: 'AB, CAC, kontrolna
| H 1 TPC i - P
'miRNA qRT-PCR e miR-29a/b grupa

metodom e miR-101

e miR-125bh |

® miR-146a |
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| e miR-155

Tabela 2. Planirane metode u molckularno-biologkom dijelu istrazivanja

4) StatistiCka analiza podataka, priprema konferencijskih radova i radova za nauéno-
istraZivaCke Zurnalske publikacije.

Za statisticku analizu podataka planiramo da koristimo satisticki program Graphpad.

Realizacija ove studije je zapoceta 01.04.2019. godine, pa su regrutacija pacijenata, sakupljanje
Klinickih podataka, kao i priprema uzoraka za molekularno bioloki dio studije, ve¢ u toku,
Predvideno je da se u toku januara 2021. godine sprovede i analiza pripremljenih uzoraka putem gR'T-
PCR metode. Statisticka analiza podataka, kao i priprema konferencijskih i Zurnalskih publikacija ée se
sprovesti do 30.09.2021. godine, kada se zavrSavaju projektne aktivnosti, Do kraja 2021. godine se
planira zavrietak rada na Dokrorskoj disertaciji.

B4. Nauéni doprinos

Alchajmerova bolest, kancer i miRNK, objedinjeni su inovativaim istrazivaékim pristupom, koiji je
prvi takve vrste i potencijalno bi mogao rezultirat pronalaskom biomarkera za AB.

Naime, iako u literaturi postoje podaci o ulogama odredenih miRNK u zajednickim signalnim
putevima AB 1 kancera, rezultati su dobijeni istrazivanjima koja su proucavala svaku bolest
pojedinacno, u komparaciji sa zdravim individuama ili pacijentima sa blagim kognitivnim
poremecajem u slucaju AB. Tendencija da se stratifikuje populacija prema riziku za obolijevanje od
AB 1 istrazivanje u Sirem kontekstu kakvo je predlozeno, sa tri specifiéne odabrane grupe, jo§ uvijek
nije publikovano,

Konaéno, s obzirom na to da istrazivanja ukazuju na rasne i etnicke razlike, ne samo u sklonosti za
AB i kancer, ve¢ i u ckspresiji odredenih miRNK, naglasavamo da se istraZivanje sprovodi kod
pacijenata u Crnoj Gori 1 da moze biti od posebnog znacaja za crnogorsku populaciju.

Ovakav metodolodki pristup istrazivanja ¢e omoguéiti:

- potencijalnu identifikaciju biomarkera za AB, kroz analizu ckspresije specifiénih miRNK, a u
korelaciji sa klinickim podacima odabranih grupa pacijenara.

- potencijalno nove nauéne dokaze o inverznoj korelaciji AB i kancera na molekularnom

nivou.

- pronalazak potenicjalnih targeta — specifiénih miRNK, za pracenje terapijskih efekata.

- uvodenje qRT-PCR metoda u biomedicinska istrazivanja, u Centru za nauéno-istrazivacki rad
Medicinskog fakulteta

- pocetak kreiranja banke miRNK, za buduca istraZivanja ckspresije ukupne miRNK u ernogorskoj
populaciji.
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B5. Finansijska i organizaciona izvodljivost istraZivanja

Ovo istrazivanje se sprovodi u okviru naucnoistrazivackog projekta Medicinskog fakulteta koje je
finansirano od strane Ministarstva nauke Crne Gore, pod nazivom: “Nove metode za stratifikaciju
rizika za progresiju kancera 1 Alchajmerove bolesti kod pacijenata u Crnoj Gori”. Realizacija projekta
je odobrena od strane Etickih komiteta Medicinskog fakulteta i Klinickog centra Crne Gore (KCCG).
[strazivanje se sprovodi u KCCG i Centru za naucno-istrazivacki rad Medicinskog fakulteta, a u
saradnji sa Institutom za biomembrane i bioenergetiku iz Barija. Realizacija ove studije je zapodeta
01.04.2019. godine, pa su regrutacija pacijenata, sakupljanje klinickih podataka, kao i priprema
uzoraka za molekularno bioloski dio studije ve¢ u toku. Planirano je da se u toku januara 2021. godine
sprovede i analiza pripremljenih uzoraka putem gRT-PCR metode. Projekme aktivnosti prema
ugovoru sa Ministarstvom zdravlja traju do 30.09.2021. godine, 1 do tada e se sprovesti statisticka
analiza podataka, kao 1 priprema konferencijskih i Zurnalskih publikacija. Do kraja 2021. godine se
planira zavrsetak rada na Doktorskoj disertaciji.

Misljenje i prijedlog komisije

Komisija za ocjenu teme Doktorske disertacije je misljenja, da je doktorand Isidora Rovcanin
Dragovi¢ demonstrirala kompetentnost za prezentovanu temu istrazivanja, da ima potencijal da
sprovodi samostalni istrazivacki rad, kao 1 da je prijedlog istrazivanja Doktorske disertacije uspjesno
odbranila.

Stoga, Komisija predlaze Vijecu Medicinskog fakulteta i Senatu Univerziteta Cre Gore da prihvati
ovaj izvjestaj 1 kandidatkinji odobri nastavak istrazivackog rada na Doktorskoj disertaciji.

Prijedlog izmjene naslova

Nije bilo prijedloga za izmjenu naslova

Prijedlog promjene mentora i/ili imenovanje drugog mentora

Nije bilo prijedloga za promjenu mentora

Planirana odbrana doktorske disertacije

Studijska 2021/22 godina, ljetnji semestar.

Izdvojeno misljenje

Nije bilo izdvojenih misljenja od strane prisutnih na Odbrani.
Ime 1 prezime

Napomena

(popuniti po potrebi)

Obrazac D1: Ociena podobnosti doktorske teze 1 kandidata 8/10
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[ ZAXLJUCAK

PredloZena tema po svom sadrzaju odgovara nivou doktorskih studija. DA | NI

Tema je origina}a_n nau.t':nodsit‘raiivaék.i rad koji odgovara medunarodnim DA NT:

| kriterijumima kvaliteta disertacije.

Kandidat moze na osnovu sopstvenog akademskog kvaliteta i steéenog

znanja da uz adekvatno mentorsko vodenije realizuje postavljeni cilj i dokaze DA NE
hipoteze.

Komisija za ocjenu podobnosti teme i kandidata

Prof. dr Mlodr:lil_g--i'ld-u_n;\?lz,MLgan

ski fakultet Univerzitera | | .0 /T
| e Gore, Crna Gora (predsjednik Komisiie) LN
(Prof. dr Natasa Popovié, Medicnski fakultet Univerziteta Crne . A P
[ Gore, Crna Gora (mentor) | luhode _.{f‘_: il
Prof. dr Milica Martinovi€, Medienski fakultet Univerziteta Crne | \ Tl p Z (-
| Gore, Crna Gora (ko - mentor) | Ll _'LU”\ S
Prof. dr Elka Stcf:mova,_Mcc—iqicns-k_j—f'a_k;ll—t;:_t_lajnTvcr_ziE&;'_uH]
Beogrady, Sibija (¢lan Komisije) % S OV
Dr Apollonia Tullo, istrazivac 1n§5r&"£hﬁ}mlnﬁmﬁfﬁ APOLLONIA TULLO \
biocnerpetiku iz Barifa, Italija (¢lan Komisije) : AR 02R 202X TTTE
U Podgorici,

12.11.2020.

) <@{]th S
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PRILOG

PITANJA KOMISIJE ZA OCJENU PODOBNOSTI DOKTORSKE TEZE I
KANDIDATA

Predlozila je da se u istrazivanje, osim pacijenata
oboljelih od  Alchajmerove  bolesti, ukljuée i djeca
navedenih pacijenata, §to potencijalno moze bid od
pomoci u kontekstu otkrivanja  biomarkera  rane,

B Mpollonia Talls prc[klinic':kc.* faze (}h()]j.{.'['li:}. . . —

Predlozila je sckvenciranje ukupne cirkulisuée miRNK,
kako bi sc dobio kompletan profil ckspresije kod
ispitanika ukljucenih u studiju. Ovaj cksperiment bi se
MOgao  SProvesti na - manjim  grupama  pacijenata u
odnosu na broj predviden istrazivackim planom.

Da li ste razmidljali o regrutovanju pacijenata oboljelih
od nekog drugog neurodegenerativnog oboljenja (npr.
Prof. dr Elka Stefanova Frontotemporalna demencija ili Amiotroficna lateralna
skleroza), kao dodatne kontrolne grupe, i $ta mislite,
zasto bi to bilo od znacaja?

Zasto biomarkeri predlozent ovim istrazivanjem, imaju
Prof. dr Natasa Popovic potencijal da budu bolji od onih koji su aktuclno u
upotrebi?

PITANJA PUBLIKE DATA U PISANOJ] FORMI

Nije bilo pitanja od stranc publike.
(Ime i prezime)

(Ime i prezime)

(Ime 1 prezime)

ZNACAJNI KOMENTARI

Diskusija je zakljucena dogovorom izmedu clanova Komsiije 1 kandidata, da navedeni
prijedlozi za prodirenje istrazivackog plana Disertacije, budu predmet buduéih  zajednickih
istrazivanja, potencijalno kroz bilateralne projektne saradnje Crne Gore sa Srbijom i ltalijom.




l6.-12-2020

.’ | med ot |y UNIVERSITY OF MONTENEGRO

UCG FormD1: Assessment of eligibility of Doctoral Thesis and candidate

ASSESSMENT OF ELIGIBILITY OF DOCTORAL THESIS
AND CANDIDATE

GENERAL DATA ABOUT THE DOCTORAL STUDENT

Title, name and surname Dr. Isidora Roveéanin Dragovié
Faculty Faculty of Medicine, University of Montenegro

: Doctoral Studies at the Faculty of Medicine — Study program
Study program ;3 : ' ‘
: Medicine

Index number 2013/1

. el I . Acute postoperative pain - expectations and experiences of
Data about the Master Thesis/Graduation ) [ X .l . .l ; [ ) .. ]: ) i .
paticnts; Pain Medicine; Faculty of Medicine, University of

research paper at Faculty of Medicine i
PAR - Novi Sad; 2012., average grade 9,23/10.

TITLE OF THE SUGGESTED TOPIC

e, Nova metoda za stratifikovanje rizika za obolijevanje od
Official language . . N o Phrcons
oo Alchajmerove bolesti kod pacijenata u Crnoj Gori

- A new method for stratification of the risk for Alzheimer's
English language : ; ; :
g = discase in patients in Montenegro

Date of the aceeptance of the Thesis topic and

candidate at the meeting of the organizational ;2]_{ (U] ﬁo 20

unit Council

Scientific field of Doctoral Thesis Translational Neuroscience
|

Ior the specified area, home Faculty is

FFaculty of Medicine, University of Montenegro

A. REPORT FROM PUBLIC DEFENSE OF RESEARCH OF DOCTORAL DISSERTATION

Dr. Isidora Rovéanin Dragovi¢ successfully presented her PhD thesis research proposal, titded: |\ new
method for stratification of the risk for Alzheimer's discase in patients in Montenegro®, in front of the following
Committee:

1. Miodrag Radunovié, MD, PhD, Dean of the Faculty of Medicine, University of Montenegro, president
of the Committee

2. Natasa Popovié, MD, PhD, Associate Professor at the Department of Medical Physiology, Faculty of
Medicine, University of Montenegro, Mentor

3. Milica Martinovi¢, MD, PhD, FFull Professor at the Department of Pathophysiology, Paculty of
Medicine, University of Montencgro, Co-mentor
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4. Llka Stefanova, MD, PhD, Full Professor of Neurology, Iaculty of Medicine, University of Belgrade,
Serbia, member of the Committee

5. Apollonia Tullo, PhD, Biomedical researcher at the Institute of Biomembranes and Bioenergetics, Bari,
Italy, member of the Committee

The Defense procedure took place on November 12" 2020, in the Dean Hall of the Medical Faculty of the
University of Montenegro and started at I pm Prof. Dr. Natasa Popovié, Mentor, gave the opening statement,
introduced the Candidate, and emphasized which aspects of the Thesis Proposal and Candidate's skills should
be assessed by the Committee.

Then, in the following 20 minutes, Dr. Isidora Rovéanin Dragovié gave the ratonale for the research topic,
presented the achievements of previous research in the fields related to topic, specified the aim and explained
multidisciplinary methodological approach of the research. In conclusion, she presented the expected results
and gave evidence for the originality of the research and its scientific contribution.

After the presentation of the Candidate, Committee members opened the challenging scientific discussion,
making the proposals and asking questions, which the Candidate successtully discussed and answered.

Unanimous decision was made, that the Candidate had passed the preliminary examination with an excellent
arade.

The Defense was completed at 2 pm.

B. ASSESSMENT OF THE DOCTORAL DISSERTATION ELIGIBILITY

B1. Rationale for the research topic

Lifespan expectancy has been doubled in the world, since the beginning of the XX century, and so the
incidence of Alzhcimer’s discase (AD), as the discase of the clderly, is in increase, and biomedical research in
the Dementia ficld became priority. AD still cannot be cured, so, the risk estimation for the carly illness and
carly detection in order to provide better life quality of the patients, are of the critical importance . 1's been
shown that the incidences of AD and cancer are inversely correlated. 1t is assumed that, in these two diseases,
signal pathways are deregulated in the opposite direction, but these mechanisms have not still been clucidated.
Micro RNA (miRNA) has an impact on key aspects of the pathogenesis of both, neurodegencerative discases
and cancers. The proposed research will be focused on the study of the specitic circulatory miRNA levels,
which are involved in the pathogenesis of both groups of the discases, in order to find circulatory biomarker

for AD, with the potential for the clinical application.

AD represents the most common cause of dementia among the older population and it is characterized by
progressive memory loss and cognitive deterioration. The global trend of the increase in the number of the
dementia patients is associated with the aging of the population and it is independent of the socio-economic
status. According to the financial burden, it’s been estimated that AD is in range with cardio-vascular discases

and carcinoma. These facts identity AD as an insufticiently recognized problem.
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Currently, AD is diagnosed by: clinical and neuropsychological estimation through the specific cognitive
decline pattern, neuroimaging methods that reveal atrophy or decreased metabolism of glucose in specific brain
arcas, so as through detection of abnormal proteins in the cerebrospinal Hluid, which are typical markers of
the discase. However, clinical tests have relatively low specificity, less than 70%. Magnetic resonance and
positron emission tomography provide clear data for the diagnosis, but only in the advanced stage of the discase,

probably, even few decades after the cascade of the pathophysiological processes has been initiated .

Besides, current treatments only alleviate symptoms, but do not have an effect on the causal mechanism,
which has not yet been fully examined. So far, there is no successful treatment for AD. The progress in
understanding of the AD pathophysiology in the last decade, has contributed to the development of the few
therapeutic agents, designed to modify pathogenic mechanism of the disease. Although the research has come
to the level of the clinical studies, not a single drug was able to make it to the market . Thus, the timely detection

and the slowing down of the discase course, are of the critical importance.

All the previously specified facts, place the AD not only among the health, but also the rescarch priorities in
Biomedicine. The main focus is invention of the tests that could provide carly and reliable diagnosis, so as
biomarkers for the stratification of the risk tor the AD. With that, up to discovery of the therapeutic solutions,
the optimal follow up of the target groups could be provided, so as timely diagnosis and current treatment, and
also, the survival would be prolonged and the quality of patients life improved. Apart from that, identification
of the biomarker which reflects the pathophysiological mechanism of the disease, would potentially contribute

to the creation of the new therapeutic modalities.

During the last few years, a significant number of the molecular markers in serum or plasma of the patients
has been identified, including the miRNA. MiRNA are 19-25 nucleotides long and regulate expression and
translation of the genes, thus, influence the great number of the biological functions. Namely, it’s been estimated

% of the human genome encodes the miRNA molecules, and each of them regulates more than

that around 1-
100 messenger RNAs (mRNA), by inhibition of the translation of specific genes, or by complete degradation
of the mRNA. It is assumed, that up to 30% ot all protein-coding mammalian genes, are regulated this way . At
the cell level, miRNAs interfere with many processes, including cell development, proliferation and aging .
Changes on the cell level, such as oxidative stress/mitochondrial dysfunction, inflaimmation or telomere
shortening, which accelerate cell aging processes, seemed to be strongly regulated by miRNA molecules .
Theories of the AD pathogenesis are based on these very processes, so the studying of the miRNA role in this
disease is recognized as the innovative research direction. A number of the miRNA interactions with the key
genes involved in the AD pathogenesis has already been identitied using  the cell and animal experimental
models, so as in the post mortem brain tissue samples of the patients. More precisely, there are different theories
about AD pathophysiological cascade, and most likely, pathogenic mechanisms represented by the cach of one
of them have some significance. Unlike the biomarkers that are examined up to now, which did not fulfill the
criteria for the application in clinical practice, miRNA molecules have an impact on the key processes which

connect signaling pathways represented by the different AD theories, so they could be the promising targets .

MiRNAs are detected in both, tissues and body fluids. Due to impossibility of the brain and spinal cord
biopsy, their roles in the central nervous system diseases are examined through the less invasive approaches,

such as the measurements of their level in the cerebrospinal fluid, serum or plasma. MiRNAs in plasma are
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stable molecules, which can be identified and quantified using the method of the polymerase chain reaction
(PCR). This caused a big interest for studying of their role as the diagnostic and prognostic biomarkers.
However, despite the large body of published research which examined circulatory miRNAa as the biomarkers,
no miRNA is introduced in clinical practice, because of the low grade of repeatability and inconsistencies in the
published papers. This is most likely caused by the small number of the examinees, lack of validation cohorts
and differences in the protocols for the processing of the samples . So, the new prospective studies, with the
strictly defined criteria in the patients selection process, controlled and uniform protocols for the collection and

processing of the samples, such as the one we propose, are necessary to adequately overcome this problem.

In the last years, there is the growing scientific evidence about the inverse correlation between AD and cancer.
FEpidemiological studies indicate that, the individuals suffering from cancer or with the history of that disease,
have lower risk for the AD and vice versa, and for both diseases, the incidence increases exponentially with age.
On the molecular level, it is known that AD is characterized by the apoprotic cell death and the cancer by the
uncontrolled proliferation. It is assumed that actually, both diseases might be the reflection  of the unique
pathophysiological process which is connected with aging, but that the signaling pathways are inversely
deregulated. Even though there is no unambiguous explanation of this phenomenon, for the individual
molecules, such as miRNAs, is well known that they are among the leading regulators of the apoptosis and
cycle of the cell proliferation, so they represent the key points of the pathophysiological process of the both
diseases . In that context, and based on the detailed literature review, the analysis of the following miRNAs has
been planned: miR-29a/b, miR-101, miR -125b, miR-146a and miR-155. It’s been established that the
expression of these miRNAs is changed in both, cancer and AD, that they have a role in the leading pathways
of both discases, such as inflaimmation, oxidative stress and innate immunity, and also in the specific processes

of the abnormal protein deposits forming — amyloid plaques and neurofibrillary tangles ).
B2. Aim of the research and Hypotheses

The aim of this research is the identification of the specitic circulatory miRNAs, as the potential biomarkers
for AD. Using miRNA for this purpose, represents an innovative approach for the stratification of the
population, according to susceptibility for AD.

Hypotheses:

- The selected miRNAs, isolated from the plasma, could identify people suttering from AD through the
specific pattern of expression and potentially become biomarker for AD.

- Hxpression level of the circulatory miRNA correlates with the level of the cognitive decline in patients
with AD.

- Pattern of the sclected miRNA expression in patients with cancer will confirm on the molecular level
that there is an inverse correlation of the cell signaling pathways berween the AD and cancer.
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B3. Methodology and the research plan

This rescarch is conducted as the part of the scientific project of the Faculty of Medicine, which is financed
by the Ministry of Science of Montencegro, titled: “A new method for stratification of the risk for Alzheimer’s
disease in patients in Montenegro”. Realization of the project is approved by the Lithical Committees of the
Faculty of Medicine and the Clinical Center of Montenegro (CCM). The anticipated duration of the project is
from April 17 2019. to September 30th 2021. The rescarch is conducted at the CCM and the Center for Scientific
Rescearch of the Faculty of Medicine, in cooperation with the Institute of the Biomembranes and Bioenergetics
from Bari. The study is prospective, multidisciplinary and it predicts:

1). Recruitment of the patients
2). Clinical research
3). Molecular-biological research

4). Statistical analysis of the data

1) Recruitment of the patients

—

he study predicts involvement of the 60 examinees, divided into 3 groups:
1) 30 patients with AD — experimental group
2) 15 healthy examinees — the first control group

3) 15 patients with coloreetal adenocarcinoma (CAC) — the second control group

Age and gender structure of the examinees in both control groups will be t matched to the experimental

group.

Patients will be recruited at the CCM, but also, with the help of the nongovernmental organization “Futura”,
a member of the Alzheimer Furope Association, which organizes counscling of the AD patients and the

members of their families,

Further sclection of the patients will be made according to the specific including and excluding criteria. For
the group of patients with AD, the existence of the other neurological or psychiatric discase, exclude an
individual from the study. Among the CAC patients, those who are treated with the therapeutic protocols which
potentially influence expression of the genes and inflammatory markers, such as radio- or chemotherapy, will
be excluded, but also those with clinically diagnosed hereditary colorectal adenomatous polyposis, hereditary

nonpolypous CAC and history of other malignant discases.

Healthy individuals should fulfill the following criteria: no systemic discase, no history of malignant diseasc,
psychiatric or ncurological disorders and result in a neuropsychological screening test, that corresponds to a

healthy person.
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For all the examinees, the excluding criteria will be alcohol or drug abuse, and each acute comorbidity will be

discussed as the potential excluding criteria during the study.

In this phase, the patients or their legal representatives will be informed about the purpose and details of the

research, and also, they will sign informed consent for the participation in the study.

2) Clinical part of the research will be conducted at CCM

During this part of the research, all the groups of the patients will fill in the unique questionnaire, in order to

standardize process of the clinical interview and comparison of the results among the groups of the patients .

Also, the physical examination, laboratory and radiological tests will be conducted, according to the criteria
of the National Institute on Aging and Alzheimer’s Association (NIA-AA) (Table 1). Tixcept the key role in
diagnosing, procedures of this part of the research will serve for the additional evaluation of the potental

excluding criteria.

Neuropsychological testing will conduct doctors or  psychologists educated and  certified for the
neuropsychological assessment. That way, the patients’ cognitive functions will be estimated and then, the

specific neuropsychological profile for AD will be created.

Until the moment of the blood sampling, the thorough selection of the examinees will be done, so that they

eventually can be included in the molecular-biological part of the research.

TEST PURPOSLE/RESULT  OF  THE | GROUP OF THE EXAMINELS
EXPERIMENTAL PROCEDURIL

Medical history Diagnosing and/or detection of the | ADCAC, control group

excluding criteria

Physical examination Assessment of the potentially AD, CAC, control group
excluding criteria and and

determination ot other diseases

Neurological examination [ixelusion of other neurological AD, control group

discascs
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Peripheral blood sampling

Analyses that are of the importance in
differental diagnosis of AD or for the
identification of the other disease of all

the patients )

AD, CAC, control group

Neuroimaging

Fulfillment of the diagnosis eriteria for
AD according to NIA-AA guidelines,
or determination of the pathological
changes which are treated as excluding
eriteria (e.g. chronie subdural
hematoma or normal pressure

hydrocephalus)

AD

Neuropsychological screening: Mini
Mental State xamination, Montreal

Coganitive Assessment, depression seale

Assessment of the cognitive status of
all the patients, as the criterion for the
inclusion in the study; exclusion of
depression, as one of the most
important differential diagnostic

problems,

AD, CAC, control group

Detailed neuropsychological assessment:
Verbal Learning Test, Rey- Osterrieth
complex figure, Verbal Fluency Test,
assessment of artention and

concentration, Boston Naming Test,

Diagnosis of AD and estimation of the

stage of the disease.

AD

Table 1. Planned methods for the clinical part of the research.,

3) Molecular biological research will be conducted at the Center for Scientific Research of the Faculty

of Medicine.

In this part of the rescarch, the sample of the 10ml of peripheral blood will be processed through the

following experimental tasks:

1. Initial processing of the collected blood samples and the isolated plasma

(9

3. Normalization of the copy numbers

4. Data analysis

Quantification of the specific miRNAs in plasma using the qRT-PCR method
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The significance of the specified procedures and type of data we follow are represented in the table 2.

TEST PURPOSE/RESULT OF THI GROUP O TEHIE

EXPERIMENTAL PROCEDURILE ENXAMINEES
Isolation of the whole miRNA from Preparing of the samples for the qRT-PCR AB, CAC, control
the plasma test group

Creation of the miRNA bank for the
potential future rescarch of the complete

expression profile

Quantification of the specific miRNA Detection of the expression level: AB, CAC, control
using qRT-PCR method group

- milk — 29a/b

- miR=10]

-  miR - 125b

- miR - 146a

- miR- 155

Table 2. Planned methods in the molecular biological part of the research

4). Statistical data analysis, preparation of the conference papers and the papers for the rescarch

journal publications

The data will be analyzed using the statistical program Graphpad. Realization of this study has already started
thus, the recruitment of the patients, collection of the clinical data, so as the preparation of the samples for the
molecular — biological part of the study are ongoing. The analysis of samples using the qRT-PCR method is
planned for January 2021, The statistical analysis of data, preparation of publications and doctoral thesis will

be conducted Till the end of 2021,

B4. Scientific contribution

Alzheimer's disease, cancer and miRNA molecules are unified into the innovative rescarch approach which
is first of its kind, and could potentially result in invention of the biomarker for AD.
Namely, although there are data in the literature about particular miRNAs involved in common mechanisms of
AD and cancer, these results were obtained through the rescarch that studied cancer only or AD only. This
kind of intention to stratify the population according to the risk for AD and wider contexe of the rescarch with
these three specific groups of patients, have not yet been published.
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At the end, since there are racial and ethnic differences, not only in the susceptibility for these two discases,
but also in the expression of miIRNAs, we emphasize that the research is conducted in patients in Montenegro
and the research may be of particular importance for Montenegrin population.

Such a methodological research approach will enable:

- potential identification of the biomarkers for AD, through the analysis of the specific miRNA expression,
in correlation with the clinical data of the selected groups of patients.

- potentially new scientific evidence about the inverse correlation of the AD an cancer on a molecular
level.

- potential targets-specific miIRNAs, for monitoring of the therapeutic cffects.

- introduction of qRT-PCR in biomedical research, at the Center for Scientific Research of the Faculty
of Medicine.

- Initiation of the creation of the miRNA bank, for the future rescarch of the whole miRNA expression
in the Montenegrin population.

B5. Financial and organizational feasibility of the research

This research is conducted as the part of the scientific project of the Faculty of Medicine, which is financed
by the Ministry of Science of Montenegro, titled: “Risk stratification for progression of cancer and Alzheimer's
disease in patients in Montenegro”. Realization of the project 1s approved by the Ethical Committees of the
[Faculty of Medicine and the CCM. Realization of this study started on April 172019 thus, the recruitment of
the patients, collection of the clinical data, so as the preparation of the samples for the molecular — biological
part of the study are currently ongoing. Molecular analysis of the samples is scheduled for January of 2021. The
project activities are planned to be completed on September 30" 2021. Statistical analysis of the data,
preparation of conference and journal publications will be conducted until then. The Doctoral Thesis will be
completed until the end of 2021.

Opinion and proposal of the Committee

The PhD candidate demonstrated the competency on the subject, the potential for independent research, and
successfully passed the preliminary examination.
Therefore, the Committee proposes to the Council of the Faculty of Medicine and the Senate of the University
of Montenegro, to accept this report and approve the continuation of the work on the Doctoral Thesis.

Title change proposal

Nx;\

Proposal to change mentor and/or appoint another mentor

N/A

Planned defense of Doctoral Dissertation

Summer Semester of the 2021/22 school year

Separate opinion

There were no separate opinions

Name and surname
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CONCLUSION

The suggested topic by its content corresponds to the level of Doctoral Studies ! YES _ NO
The topic is an original scientific research paper, according to international YES | NO
criteria for the quality of the Dissertation. |

Based on their own academic quality and acquired knowledge, with adequate VES : NO
mentoring the candidate can achicve the predicted goal and test the hypothesis.

COMMITTEE FOR THE ELIGIBILITY OF DOCTORAL THESIS ANE&NDIDA’I‘E

Miodrag Radunovi¢, MD, PhD, Dean of the Faculty of Medicine,
University of Montenegro, Montenegro ( Commission president)

Natasa Popovié, MD, PhD, Associate Professor at Faculty of
Medicine, University of Montenegro, Montenegro (Mentor)

Milica Martinovi¢, MD, ﬁ]D, Full Profcssor at Faculty of Medicine,
University of Montenegro, Montenegro (Co-mentor) N
Elka Stefanova, MD, PhD, Full Professor at Faculty of Medicine,

University of Belgrade, Serbia (member of the Commission)

Apollonia Tullo, PhD, Biomedical researcher at the Institute of
Biomembranes and Bioenergetics, Bari, Italy (member of the

Commission)
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In Podgorica,
November 12% 2020.
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QUESTIONS OF THE COMMISSION FOR THE ELIGIBILITY OF DOCTORAL
THESIS AND CANDIDATE

Dr. Appolonia Tullo

Proposed to include the offspring of the people with AD
in the study, as possibly helping tool, in detection of
biomarker of the preclinical stage of the discase.
Proposed all circulatory microRNA to be sequenced, to
get complete profile of microRNA expressed in people
with dementia. This could be done in a smaller subset of
the patients.

Prof. Dr. Elka Stefanova

Have you thought about recruiting of patients with other
neurodegenerative disease (e.g. Frontotemporal dementia
or Amyotrophic lateral sclerosis), as an additional control
group and why it could be useful?

Prof. Dr. Natasa Popovié

Why the proposed biomarkers have potential do be better
than the ones that are currently in use?

QUESTIONS FROM THE AUDIENCE IN WRITTEN FORM

(Name and surname)

There were no questions from the audience

(Name and surname)

(Name and surnamc)

SIGNIFICANT COMMENTS

The discussion is concluded with an agreement between the members of the Committee and the
Candidate, that research expansion proposals, specified above, should be the subject of future joint
research, potentially through bilateral projects and co-operation among above mentioned
educatonal and rescarch institutions in Montenegro, Serbia and lealy.




