Naslov projekta: (akronim / ID broj): Behavioral, cellular and neurochemical approach in
studying neurodegenerative disorders — international training school in neurochemistry

Izvor finansiranja (trajanje projekta): International Society for Neurochemistry, 2022-2023

Rukovodilac:

dr Milorad Dragi¢, asistent sa doktoratom (u koaplikaciji sa Katarinom Mili¢evi¢, istrazivac-
saradnik)

Ucgesnici:

Univerzitet u Beogradu — Bioloski fakultet (dr Marija Adzi¢ Bukvi¢, Milica Zeljkovi¢
Jovanovi¢, Ana Jakovljevic)

Univerzitet u Beogradu — Institut za nuklearne nauke Vinc¢a — Institut od nacionalnog znacaja
za Republiku Srbiju (dr Marina Zari¢ Konti¢)

Kratak opis ili abstract:

The Behavioral, cellular, and neurochemical approach to studying neurodegenerative
disorders school is an intensive one-week lecture, demonstrative and hands-on laboratory practice
providing a broad knowledge in the field of neurobiology and selected methods that are applied in
neurobiological and neurochemical research. The workshop is intended for undergraduate and
master’s students from molecular biology, medicine, pharmacology, biochemistry, chemistry, and
related fields. The main concept of the workshop is to demonstrate or train participants on how to
perform the most used methods in neurobiology with the accent on neurochemistry, from behavioral
down to cellular level. Through a combination of lectures from experts in the field and laboratory
practice, participants will acquire knowledge and skills which could then be applied in their future
research. All participants will be divided into small groups to which an instructor will be assigned, who
will guide them through experimental procedures. Our target student population is students from the
Balkan region - specifically from Croatia, Bosnia and Herzegovina, Serbia, Montenegro, North
Macedonia, Bulgaria, and Romania.



Naslov projekta: (akronim / ID broj)

Hidden treasure of “FrusSka Gora” National Park - Diversity of freshwater red algae
Izvor finansiranja (trajanje projekta):

LinnéSys: Systematics Research Fund; August 2022 — August 2023

Rukovodilac:

dr Sanja Sovran, Assistant professor

Ucesnici:

Ana KnezZevi¢, student BioloSkog fakulteta b35/2019

Kratak opis ili abstract:

The project will provide baseline date about diversity, ecology, and distribution of
freshwater Rhodophyta in the area of the National Park “Fruska Gora”, Serbia.

The aim of research is to assess the diversity and the possibility of conservation of
freshwater red algae in the National Park "Fruska Gora'. With aim to protect them, it
is especially important to monitor the status of their populations and preserve their
biodiversity and irreplaceable genetic material.

The project objectives are to improve distribution maps of freshwater red algae in
Serbia, share knowledge about this group of water organisms and promote conservation
of their habitats. This will improve their distribution and diversity records and make a

start of continuous monitoring program.



Extremophilic algae of thermal waters as a potential source of bioactive compounds

Izvor finansiranja: British Phycological Society; August 2022 — October 2023

Rukovodilac: dr Sanja Sovran, Assistant professor

Uc¢esnici: dr Jelena Krizmanié, Associate professor, dr Olga Jakovljevi¢, Research associate

This project will study algal diversity in thermal waters in Serbia. This will expand the
knowledge of the diversity and distribution of thermophilic algae in Serbia, according to
which a checklist with basic autecological characteristics will be formed. This project is the
first step towards the cultivation of thermophilic algae and the identification of bioactive
compounds and their activities that are planned in the future.



Ecology of invasive insect pest and rational management alongside the silk road
(DL202025001L)

Izvor finansiranja : Ministry of Science and Technology, People Republic of
China (11/2021 —11/2023)

Rukovodilac: Prof. Lu Zhaozhi, Qingdao Agriculture University
Udesnici:

Qingdao Agriculture University
Agricultural University of Athens

Institute of Zoology of the Republic of Kazakhstan
University of Agriculture, Department of Entomology, Faisalabad-Pakistan

University of Belgrade, Faculty of Biology: Prof. dr Zeljko Tomanovié

agrwdPE

The aim of project is to build the platform for sharing the knowledge of the invasion pest
monitoring, its damage and novelty of management alongside Silk Road countries. This also
support the staff exchange and increase the international collaboration to handle the invasion
pest issues.



DEVELOPMENT OF NEW GENERATION OF BIOLOGICAL CONTROL AGENTS AND
BIOFERTILIZERS FOR SUSTAINABLE AGRICULTURE

Principal Investigator: dr Ivica Dimkié¢, Research Associate, Faculty of Biology, University
of Belgrade

Funded by: INTERREG ADRION OIS-AIR (Open Innovation System of the Adriatic-
lonian Region) proof of concept project (2019-2020)

Participants: dr Ivica Dimki¢, Research Associate, Faculty of Biology, University of
Belgrade; dr Slavisa Stankovi¢, Full professor, Faculty of Biology, University of Belgrade;
and dr Porde Fira, Full professor, Faculty of Biology, University of Belgrade

The constant demand for new, effective agents has triggered intensive research in
the field of diverse antimicrobials of natural origin. These compounds are synthesized by all
forms of life and have important biomedical and biotechnological properties, and are thus
widely considered a potential solution to the growing problem of resistance to
conventional pesticides, fungal infection and plant diseases. Our isolates belong to Risk 1
category and fulfil the criteria as biocontrol agents since they synthesize lipopeptide
compounds with strong antibacterial and antifungal activity in situ, in vitro and in planta
experiments. The control of plant diseases, which are responsible for the loss of at least 10%
of produced food worldwide, is necessary to maintain the production and quality of crops
around the world. During last decades, the increase of agricultural production was based
mainly on heavy use of chemical fertilizers and pesticides. High effectiveness and easy use
of chemical pesticides impact on environmental contamination and the accumulation of
residues in the food chain, to the emergence of resistant strains of pathogens, and in addition
onto social, economic and health problems. Biological control using natural antagonist
microorganisms has been highlighted as a promising alternative.

The first objective of the project will be focused on development of appropriate
formulation of the selected isolates to achieve optimal performances on plants in vivo
and potentially increase the yield. The second objective will be the development of the best
formulations related to seed coating/treatment, as well as granule that can be distributed
together with seeds during the sowing. The last objective will be the development of
formulations and strategies for treatment of crops during the most sensitive growth phases for
attack of pathogens, when therefore the plant needs an efficient and reliable protection.

Potential market will cover all small farms and agricultural crops fields and fruit
orchard growers in Serbia and neighbor countries, and in particular the market for
producers who want to grow only organically produced food. Target is in the retail and
manufacturing sector of the agricultural industry. The stores themselves will have many
different products based on our technology related to seed coating, biofertilizers, plant
disease controlling products, as well as for control of postharvest diseases.

We believe that the results would make a good starting point for developing and
patent a product that would be utilized for plant protection on the large scale production.
The potential of such industrially manufactured products is enormous and would certainly
enable competition on the market. At the end we should give an answer to the following
question: has the time for the use of biopesticides come? Certainly, some progress has been
made through the development of many new biopesticides within continuous technological
upgrade. The predictions indicate that biopesticides will overtake all other options in pest
control in terms of market share that will constantly grow in the near future.



IIpouena yrumaja MEKpoIJIacTHKe Ha MeauTepancky aarmy (Mytilus galloprovincialis)
npahemem pazauuurnx 6uomapkepa (MEDIPLAST)

Yuyecuuuu: Croumup Koaapesuh, HayyHu capaaHuk, buosomkn daxkyarer —
Yuusep3urter y beorpanxy

Maprapera Kpauyn-Konapesuh, nHayuynm capaanuk, HWHcruTyT 32 OHOJIOIIKA
HCTPaxuBamwa ,,Cunuma CrtankoBuh” - Yuusep3urer y beorpany

IIpojexar punancupan y oksupy ASSEMBLE+ nporpama
Tpajamwe: 2019 2020.

MukporacTika mpecTaB/ba YeCTUIe TUIACTUKE KOje Cy MPUCYTHE Yy MOBIIMHCKUM BOJama
WIH Ce JCTIOHY]y Y CEIMMEHTY y 3aBHCHOCTH OJl MEXaHM3aMa TPAaHCIOPTa KOjU MOTY OUTH
ouonomku win usnuko-xemujcku (Van Cauwenberghe et al., 2015). OBaj Bux 3araljuBaua
MPEeJCTaBJba OMOJIOIIKY OMACHOCT Ca HEKOJMKO acleKara: MPHWIMKOM MHTECTHje MOXKe John
710 OTHYLITama MmIacTuuKaTopa Kao u 3arahuaya Koju cy agcopOOBaHU Ha MUKPOIUIACTHUKY;
YEeCTHUIE MUKPOIUIACTHKE MOTY TTOCITY>KUTH Ka0 BEKTOP 32 MPEHOC ayTOXTOHHMX U aJIOXTOHHUX
BpcTa y s)kuBOTHOj cpenunn (Teuten et al., 2009). Yectuiie MUKpOILIACTHKE CE TIPBO BE3yjy ca
OpraHu3MuMa MPUMApPHOT TPOPHUKOT HUBOA ((PUTOIIIAHKTOH M 300IUIAHKTOH) a 3aTUM
MIpeHoce /1ajbe Kpo3 JaHall ucxpaHe (YHOIIEHEeM HHrecTHujoM miu pecrnimpanujom (Watts et
al., 2014).

Ctyadja y K0joj ce mpaTHO YTHIA] MUKPOILJIACTHKE Ha McXpaHy Inkosbke Mytilus edulis y
KOHTPOJIICAHUM YCIIOBHMA, yKa3yje Na MPHJIMKOM HHTECTHj€ MHKPOIUIACTHKE 0Ja3H 0
aKymyjaiuje W TpaHcloKkauuje u3Mmely TkuBa, uectuie BenuuuHe 3 10 9,6 um ce
aKyMyJIMpajy y JUTSCTUBHOj XKJIE3M a KacHHje mpememrajy y xemonumdpy (Browne et al.,
2008). Illtetna gejcTBa MHKpPOIUTACTUKE [0 OpraHU3ME C€ HCIOJbaBajy IMyTeM
MH(]IJIaMaTOpHOT OJArOBOpa, JAeCTaOWIU3alMje JIM3030MHE MeMOpaHe, TEHOTOKCHUYHUX
edekara, cMambemEM PEMPOYKIHje, AucOatancoM y cuate3n xopmona (Cole et al., 2011).
Taxohe, nmonmasu 1o audepeHLUjaTHe €KCIpecHje IeHa OATrOBOPHUX 3a MeTaboiau3aM y
JM3030MUMa, UMYHOJIOUIKE (PYHKIMj€, aHTUOKCUIATUBHY OJI0paHy, 3aTUM IeHa OATrOBOPHHUX
3a TpaHcKpuyjy kao u nonpasky JJHK (Avio et al., 2017).

I'maBHM 1MJb OBOTI TpoOjeKTa je MpoydyaBame yTHIlaja MHKpPOIUIACTUKE M 3araljuBada
ancopOOBaHUX 3a MOBPIIMHY 4YeCTHIA MHKPOIUIACTHKE Ha MeauTepaHcky narsy (M.
galloprovincialis). Ilperusnuje, yTHIaj] ce Mpatd y KOHTPOJIMCAHUM J1abOPATOPUjCKUM
yCIOBMMA Yy KOjUMa C€ JeIUHKE W3JIaXy pa3IUuuTUM TUIOBHMAa MHUKPOIUIACTHKE,
3aral)yjyhux cyrncTaHIlM Kao W YecTHIlaMa MUKPOIUIACTHKE KOje Hoce 3aralyyjyhe cymcrasiie.
Hugo omrehewa JIHK monekyna y henujama xemonumde narme mpatu ce KOMET TECTOMOM
(metexryje omreheme JITHK mosekysa kao Onomapkepa usjarama) ¥ MEKPOHYKICYC TECTOM
(AHK omrreheme ce mpatu kao oumapkep edekra Tj. Tpajao JJHK omreheme). [Ipojexar ce
OCTBapyje myTem capaame ca HammonamauMm nHCTUTYTOM 32 bronorujy-Mopcka Ouosornika
nocraja [Tupan y CnoBeHuju.



Survey for antimicrobials effective against carbapenem-resistant Gram -
negative bacteria

Principal Investigator: Branko Jov¢ié, Associate professor, Faculty of Biology,
University of Belgrade (2016-2019)

Funded by: International Centre for Genetic Engineering and Biotechnology (ICGEB)
Participants: Branko Jov¢ié, Associate professor, Faculty of Biology, University of
Belgrade; Jelena Lozo, Associate professor, Faculty of Biology, University of Belgrade

Among all of the bacterial drug resistance problems, gram-negative pathogens are
particularly worrisome, because they are becoming resistant to nearly all drugs that are
being considered for the treatment. Causative agents of the most serious gram-negative
infections (due to limited treatment options and a high mortality rates) are carbapenem-
resistant Enterobacteriaceae, Pseudomonas aeruginosa and Acinetobacter. Globally, urgent
actions are recognized as necessary in order to find novel antimicrobials that will diminish
the threat of multidrug-resistant Gram-negative bacteria to global public health. So far,
novel antibiotic producers were screened among soil Actinomycetales. However, we are
now aware that novel ecological niches must be exploited and screening should be
expended towards other bacterial species as potential antibiotic producers. Sediments of
glacial lakes from Western Balkans are unexplored natural treasure and represent a
challenge regarding their microbial genomic and metabolic potential. Remote high mountain
lakes, being far from habitation and located in extreme environments, receive less impact
from human activities but magnify the effects of global climate changes, and can thus be
taken as a mirror of natural environmental changes. Therefore, exploiting their microbial is
of crucial importance.

During the project, we will analyze sediments of five lakes in Southern part of
Serbia, Montenegro and Bosnia and Herzegovina. Lakes will be selected due to possible
anthropogenic influences - ranging from lakes with minimal anthropogenic impact to those
with significant anthropogenic impact. In order to get the full insight into these microbial
communities, both microbiological and metagenomic approach will be used for analyses.
Cultivable bacteria will be isolated from sediments and grown in aerobic and anaerobic
conditions on various media. Cultivated bacteria will be then subjected to testing of
antimicrobial compounds production. 16S rDNA metagenomic analysis will be performed
in order to determine the microbial diversity in lake sediments. Functional metagenomic
libraries will be constructed in order to fully exploit the genomic potential of microbial
communities from sediments. Functional metagenomic libraries will be expressed in E. coli
and tested for the production of compounds active against carbapenem- resistant,
multidrug-resistant Gram-negatives in order to avoid selection of antimicrobials that are
already known, and those that cannot overcome existing resistance mechanisms that are
globally dispersed among Gram-negative pathogens. Also, functional metagenomic libraries
will be screened for the presence of various antibiotic-resistance genetic determinants. After
the selection of cosmid that encompasses potentially novel antimicrobial compound, it will
be subjected to sequencing in order to reveal gene(s) involved in biosynthesis of this
compound. Also, we will determine biochemical properties of a novel antimicrobial
compound, perform its chemical purification, as well as analyze the interactions between
the compound and potential target molecules.

However, since sampling of glacial lake sediments is possible only in the summer
period due to high altitudes of lake localities we will, during first six months of the
project, analyze laboratory collection of Lactic Acid Bacteria (LAB) for the producers of
antimicrobial peptides active against multidrug-resistant Gram-negative bacteria. This



unique collection includes (LAB) isolated from fermented milk products produced in
households of Western Balkan according to traditional recipes as well as strains of human
origin. Screening will be performed by means of agar well diffusion assay, and compounds
active against tested bacteria will be subjected to further biochemical characterization.



Assessment of ecological status according to the Water Framework
Directive - intercalibration among W-Balkan countries

Principal investigator: dr Susanne Claudia Schneider, Norwegian Institute for Water
Research (NIVA)
Funded by: The Norwegian Ministry of Foreign Affairs (2015 — 2018)

Participants:

1. Norwegian Institute for Water Research (NIVA), Norway

2. Hydrobiological Institute, Ohrid, Macedonia

3. Faculty of Agriculture and Environment, Agricultural University Tirana, Albania

4. University of Belgrade, Faculty of Biology, Serbia: Jelena Krizmani¢, Assistant
professor, Ivana Zivi¢, Associate professor, Danijela Vidakovi¢ and Katarina
Stojanovi¢, PhD student

5. Institute of Hydrometeorology and Seismology, Podgorica, Montenegro

From 2009 to 2013, NIVA was coordinating a cooperation project involving Albania
and Macedonia, funded by the Norwegian Ministry of Foreign Affairs (RER-09/056). In this
project, we worked on transboundary Lake Ohrid, which is shared between Albania and
Macedonia. We brought together experts from both countries, investigated 30 sites in Lake
Ohrid, developed and harmonized monitoring methods, which are in accordance with the
demands of the European Water Framework Directive (WFD). We were the first who were
able to produce maps showing ecological status for the whole of Lake Ohrid, across political
borders. A specific detail of the European WFD requires the ecological status, which is
measured at a site to be compared with so called “unimpacted reference conditions”. In
investigating Lake Ohrid, we found that the lake regrettably is too impacted by
eutrophication, such that finding reference conditions in this lake was impossible. The next
step in order to develop a system, which completely fulfills the demands of the European
WEFD, is therefore to investigate similar lakes, which are not impacted, and then compare
these lakes with the results from Lake Ohrid. If unimpacted lakes do not exist in one country,
then the WFD specifically recommends collaboration with neighboring countries that might
have such unimpacted lakes. This strongly strengthens cooperation across political borders.
We therefore hereby apply for a project, where we will follow the recommendation in the
WFD and investigate lakes in neighboring countries, specifically Serbia and Montenegro.
Especially in Montenegro, unimpacted lakes exist. This collaboration will ensure an even
broader regional co-operation among the Balkan countries. In addition, we expect this project
to fill some gaps in knowledge/data, which are necessary to develop complete monitoring
methods according to the WFD in each of the participating Balkan countries. In other words:
we expect both political and professional benefits from this project.

Our project goals are:

1) to establish common and comparable methods for analyzing macrophytes, diatoms,
macroinvertebrates, and water chemistry and for estimating external nutrient input into lakes
in all participating countries (this involves field work, plant and animal determination,
laboratory work, assessment of external nutrient input based on publicly available data)

2) to investigate unimpacted lakes (so-called reference lakes), in order to agree on a standard
against which flora and fauna of impacted lakes can be compared

3) to investigate some slightly and some heavily impacted lakes using the same methods as in
1 and 2, in order to show that the established methods actually work

We plan to investigate the following lakes (but note that the final decision will be reached
during a workshop, which is planned at the beginning of the project period):



Macedonia/Albania:

- Lake Ohrid, slightly polluted (re-investigation of some sites in Lake Ohrid is necessary
because also partners from Serbia and Montenegro should see and analyze these sites)

- Lake Prespa, polluted

Montenegro:

- Black Lake, unpolluted (reference lake)

- Biogradsko Lake, unpolluted (reference lake)

Serbia

- Savsko jezero reservoir (Sava lake), polluted

Albania

- one additional unpolluted or only slightly polluted lake in the Lura lakes area 5

We plan to investigate six sites in each of the six lakes, such that we in total will investigate
36 sites. At each site, we will:

a) investigate macrophytes, diatoms and macroinvertebrates using common methods,

b) measure important water chemical parameters like e.g. phosphorus, nitrogen and Chl-a and
ensure that the methods are comparable among the countries, and

c) estimate external nutrient input to the site using publicly available spatial data



Project title: PRACTICAL / Study group: SNPs and prostate cancer risk
in Serbian population/ PROSTATSERBIA

Principal Investigator: Goran Brajuskovié¢, associate professor, Faculty of Biology,
University of Belgrade

Funded by: The Institute of Cancer Research: Royal Cancer Hospital, London, UK
Participants: DuSanka Savi¢ Paviéevi¢, associate professor, Faculty of Biology, University
of Belgrade and Zorana Nikoli¢, MSc

The Prostate Cancer Association Group to Investigate Cancer Associated
Alterations in the Genome (PRACTICAL) consortium was established in September
2008. It was formed by a collaborative group of researchers interested in inherited risk of
prostate cancer with the goal of identifying genes that may be related to the risk of prostate
cancer. The aims of the consortium are to combine data from many studies to provide a
reliable assessment of the risks associated with these genes, and to validate new findings
(http://practical.ccge.medschl.cam.ac.uk/)

In 2014, the group of researchers from Faculty of Biology was accepted for participation
in PRACTICAL consortium under the study group name PROSTATSERBIA
(http://practical.ccge.medschl.cam.ac.uk/study-groups/study-groups-list/)


http://practical.ccge.medschl.cam.ac.uk/)
http://practical.ccge.medschl.cam.ac.uk/)
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http://practical.ccge.medschl.cam.ac.uk/study-groups/study-groups-list/)
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