Biological control manufacturers in Europe develop novel biological control
products to support the implementation of Integrated Pest Management in
agriculture and forestry

Principal investigator: Zeljko Tomanovi¢, professor Faculty of Biology, University of
Belgrade

Funded by: FP7, BIOCOMES, Grant agreement number 612713 (2014-2017)
Participants: Zeljko Tomanovié¢, professor, Andjeljko Petrovié, Assistant professor,
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The objective of BIOCOMES is to develop 11 new biological control agents (BCAS)
for key markets in European agriculture and forestry. BCAs were identified through market
analysis by six manufactures of biological control products. BCAs will primarily be for use in
open field crops of vegetables (3), of which 2 are also for use in protected crops, arable crops
(3), fruit crops (3), and three different types of forests (2). Primary targeted pests are: gypsy
moth (Lymantria dispar), pine weevil (Hylobius abietis), tomato pinworm (Tuta absoluta),
white flies, aphids of fruit tree crops and Mamestra brassicae. Primary targeted pathogens are:
damping-off diseases in forest nurseries, soilborne pathogens of oilseed rape and cereals,
brown rot (Monilinia spp.) of stone fruit, and powdery mildew of cereals (Blumeria graminis).
The economic sustainability during the entire development process will be assessed by the
responsible industrial partners. The environmental sustainability will be quantified for each
BCA by means of the Sustainable Process Index method. The entire developmental process
for each of the 11 BCA products is guided by a consultancy partner specialized and leading in
(bio) pesticide registration including risk assessments for European (bio) pesticide industries.
In vitro production of entomopathogenic viruses as new innovative technique like will be
developed aimed at a breakthrough in economic production. Downstream-technology and
shelf life for entomopathogenic nematodes will be improved. BIOCOMES will communicate
project results with all stakeholders with special attention to European IPM networks
throughout the whole project duration. BIOCOMES combines the expertise of 10 industrial
SME partners, 3 larger industrial partners and 14 research partners with 38% of the requested
EU contribution supporting SMEs. All 11 BCA solutions will be novel IPM tools and new
alternatives to replace major pesticide applications in European agriculture and forestry.



Bioinformatics and modeling of bacterial immune systems - understanding
control of CRISPR/Cas

Principal Investigator: Marko Dordevi¢, Assistant professor, Faculty of Biology,
University of Belgrade

Funded by: Swiss National Science Foundation, SCOPES project (2014-2017)
Participants: Marko DPordevi¢, Assistant professor, Faculty of Biology, University of
Belgrade; Jelena Guzina, Research Assistant, Faculty of Biology, University of
Belgrade, Andjela Rodié¢, Research Trainee, Faculty of Biology, University of Belgrade.

CRISPR/Cas (Clustered Regularly Interspaced Short Palindromic Repeats/CRISPR
associated sequences) is a recently discovered prokaryotic immune system. CRISPR array
encodes for small interfering RNA molecules (called crRNAs), so that a match between
crRNA and invading virus sequence provides immunity to infection. While there has been
a significant progress in CRISPR/Cas research, it is still unclear how processes such as
CRISPR transcript processing, prevention of autoimmunity, and the system induction upon
virus infection are controlled. In particular, it is becoming increasingly clear that small
RNAs that are encoded outside of CRISPR array have major regulatory roles in
CRISPR/Cas, but a systematic identification and characterization of these CRISPR/Cas
associated small RNAs has yet to be done. However, a major problem in comprehensive
analysis of these small RNAs is insufficient accuracy with which transcription start sites
(TSS) can be predicted. Another prominent problem for CRISPR/Cas systems is
regulation of its induction, i.e. how a large number of crRNAs can be rapidly generated
without leading to autoimmunity.

Main goal of this proposal is to better understand control of CRISPR/Cas by small RNAs
and during system induction; to achieve this goal, we will also extend our previous work on
accurate alignments of bacterial promoter elements, and on biophysical modeling of
transcription initiation by bacterial RNA polymerase (RNAP), in order to significantly
improve accuracy of TSS prediction. Specifically we will: i) Develop a novel - biophysically
based - method for TSS detection in bacteria, which builds on our recent work on modeling
how RNAP opens the two DNA strands and on accurately characterizing DNA sequences that
interact with RNAP; the method will be based on explicitly estimating the rate of transcription
initiation for any sequence of interest, ii) Systematically predict small RNAs that are related
with CRISPR/Cas, analyze their conservation in bacterial genomes, and compare them with
other elements of CRISPR/Cas systems, iii) Model regulation of CRISPR/Cas induction in E.
coli, in order to understand how they achieve a rapid enough response to external signal. We
expect that this research will significantly improve our understanding of CRISPR/Cas
systems, and further improve bioinformatic methods, which are necessary for analyzing
bacterial genome sequences.



Bioinformatic analysis of transcription regulation: a modeling approach

Principal Investigator: Marko Dordevi¢, Assistant professor, Faculty of Biology,
University of Belgrade

Funded by: FP7 Marie Curie International Reintegration Grant, (2011-2014)
Participants from Faculty of Biology, University of Belgrade: Marko Pordevié, Assistant
professor

Transcription is both the first step and a major regulatory checkpoint in gene
expression. Transcription start sites are locations in genome where RNA polymerase initiates
transcription, while transcription binding sites are locations where transcription factors bind to
regulate transcription. Knowledge of both transcription start sites, and transcription factor
binding sites, is crucial for understanding transcription. However, methods for bioinformatic
detection of these sites, which are mainly based on information theory, are typically
characterized by low accuracy. Major underlying problems are: i) transcription initiation is a
complex process that is characterized by both binding of RNA polymerase and opening of
two DNA strands, ii) transcription factor binding sites usually have to be discovered/aligned
within longer DNA fragments, which is often technically demanding and unreliable, iii)
discovery of direct target genes of a transcription factor is complicated by random occurrence
of binding sites that have high binding energy, but are not functional in regulating
transcription.

The main goal of our proposal is to develop bioinformatic methods for accurate
detection of transcription signals. To address the above problems, we will use biophysical
modeling to i) Develop a novel method for transcription start site detection in bacteria,
which is based on explicit calculation of transcription initiation rates and takes into
account both RNA polymerase binding and opening of two DNA strands, ii) Develop a
method for inferring transcription factor-DNA interaction parameters directly from DNA
fragments selected through high-throughput in-vitro selection experiments, iii) Develop a
method for detection of target genes of a transcription factor, which detects an
overrepresentation of binding energy distribution upstream of genes. We expect that
these methods will significantly improve accuracy of analyzing transcription regulation.



Evolution, biodiversity and conservation of indigenous plant species of the
Balkan Peninsula

Principal investigator: Dmitar Lakusié¢, professor Faculty of Biology, University of
Belgrade

Funded by: FP7, SEE-ERA.NET Plus Joint Call 049 (2010-2012)

Participants from Faculty of Biology, University of Belgrade: Maja Lazarevi¢, Assistant
professor, Nevena Kuzmanovi¢, Research Assistant

The Balkan flora is not only the richest in Europe but comprises also many endemics.
Preservation of indigenous species and their habitats is therefore not only of national, but also
of international importance. While species richness is still the most widely used measure for
biodiversity assessments, recent molecular studies have shown that much of the “hidden”,
intraspecific diversity is neither adequately reflected in taxonomy nor used in nature
conservation. Another source of biodiversity is polyploidy (multiplication of chromosome
sets), which was not only involved in the origin of most crop plants but is also considered one
important mechanism allowing sympatric speciation. Ploidy level differences are not
restricted to the species level, but also occur frequently within species. Polyploids have been
shown to originate recurrently and to be successfully maintained, emphasising their
evolutionary significance. Applying a wide array of molecular techniques in combination with
flow-cytometry, we aim to unravel the spatiotemporal evolution of three polyploid plant
groups scattered throughout the tree-of-life in order to uncover general mechanisms that
contributed to the high levels of biodiversity of the Western Balkan countries. Among the
taxa proposed to be investigated is the Balkan endemic Cerastium dinaricum, a Natura 2000
species, and thus a priority species for EU-wide conservation efforts. Our team comprises
scientists from the Universities of Innsbruck (Austria), Beograd (Serbia) and Zagreb
(Croatia). While the Austrian partners have a long-term experience in the application of
molecular techniques to unravel intraspecific biodiversity and polyploid complexes, the
Croatian and Serbian partners have only recently set up molecular laboratories or are currently
on the way to do so. Consequently, they would greatly profit from the transfer of know-how
with respect to molecular techniques, advanced data analyses and effective publication
strategies.



Host specialization of aphid parasitoids

Principal Investigator: Zeljko Tomanovié, professor, Faculty of Biology, University of
Belgrade

Funded by: Swiss National Science Foundation, SCOPES, Number 1Z73Z0 1 28174
(2010-2013)

Participants from Faculty of Biology, University of Belgrade: Zeljko Tomanovié,
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Plecas, Assistant

Parasitoids of insects represent a substantial fraction of arthropod biodiversity. Their

enormous diversity may reflect the fact that development inside a living host requires many
particular adaptations, which in turn may lead to strong selection for host specialization.
Indeed, despite ample variation in parasitoid host ranges, the number of hosts attacked by
parasitoids is often a very restricted subset of apparently similar hosts. Furthermore, the
advent of highly resolving molecular markers has shown that some cases of seemingly
generalist parasitoids in fact represent species groups of morphologically cryptic, host-
specialized taxa. Because many parasitoids are important natural enemies of pest insects, the
resolution of such cases is of great agricultural importance. This is particularly true for aphid
parasitoids of the subfamily Aphidiinae (Hymenoptera: Braconidae), which are very valuable
for biocontrol of pest aphids in green houses as well as open crop fields. Despite their
economical importance, knowledge about host specialization within morphologically
distinguishable taxa is surprisingly scarce. We, a team of Swiss and Serbian scientists aided
by an expert from the Czech Republic, propose to address this issue in three different species
or species groups. All of these are natural enemies of pest aphids, and each group offers a
particular opportunity to yield insights into general questions on the evolution of host
specialization in parasitoids: Sub-project A looks at host specialization in three closely aphid
parasitoids of the genus Lysiphlebus: L. fabarum, L. cardui and L. confusus. In each of these
species, sexual and asexual populations can be found, which is highly unusual among aphid
parasitoids. It is currently unclear how this variation in the reproductive mode affects the
evolution of host specialization, but preliminary data suggest some differences in host
associations among sexual and asexual populations. It is also unclear whether asexual
populations, which exhibit comparatively broad host ranges, may in fact consist of many
divergent asexual lineages with narrower host ranges. We will address these questions using a
combination of comprehensive field sampling, genetic analyses with nuclear (microsatellites)
and mitochondrial (COI) genetic markers, and host transplant experiments.
Sub-project B is concerned with Lysiphlebus testaceipes, a North American parasitoid that
was introduced into the Mediterranean as a biocontrol agent of citrus aphids. Since its
introduction in the 1970s, L. testaceipes has spread rapidly and acquired many new hosts from
the native Mediterranean aphid fauna. It is unclear whether this reflects extreme generalism or
whether L. testaceipes consists of multiple, host-associated lineages. Using microsatellites
and mitochondrial DNA sequences as well as modern morphometric approaches, we will test
for differentiation among wasps associated with different hosts. If we detect a genetic
signature of host specialization, it will be interesting to assess whether specialized lineages
were already introduced from America, or whether L. testaceipes evolved host specialization
in situ during the short period since its introduction. This will be possible by also studying
samples from its native range.



Sub-project C addresses host specialization in the morphologically cryptic Praon dorsale-
yomenae species complex. This group is suspected to be paraphyletic, consisting of several
hidden taxa with specific host adaptations and distributions.

However, a systematic approach to resolve this issue has so far been lacking. Our project will
attempt to delineate species boundaries and elucidate patterns of host

specialization in this complex.



Landscape and regional context of insect agrobiodiversity in Southeastern
Europe: a pilot survey of selected hemipteran pests, their parasitoids and
predators, and bee pollinator diversity.

Principal investigator: Zeljko Tomanovi¢, professor Faculty of Biology, University of
Belgrade

Funded by: FP6, SEE-ERA.NET, number 9608 (2007-2008)

Participants from Faculty of Biology, University of Belgrade: Zeljko Tomanovié,
professor

Biodiversity loss in agricultural landscapes affects a range of ecological services that
support food production, water supplies, habitats for wild species, and human health.
Research is needed to show how the utilization and conservation of biodiversity can provide
ecosystem services to satisfy both current and future needs. With this project proposal we
wish to address one of the key research foci in Agrobiodiversity Science Plan (Diversitas,
2005), the assessment of biodiversity in agricultural landscapes and the anthropogenic drivers
of biodiversity change. In the context of Southeastern Europe, it is essential to develop and
introduce the new approaches, methods, and models for assessing and monitoring biodiversity
in agricultural landscapes, and for determining issues that affect the sustainable use and
conservation of biodiversity in agriculture. These goals are closely tied with the establishment
of international networks that could promote research and capacity building among
researchers involved in biodiversity science in agriculture.

In recent years, it is recognised that species abundance, community structure and
ecosystem interactions are linked to broader landscape context and that structurally complex
landscapes enhance local diversity of the "beneficial” insects, as well as the essential
processes like natural control of pests, crop pollination, resilience to biological invasions, etc.
This PILOT SURVEY should contribute to the assessment of the landscape scale impacts of
diverse agricultural practices and the habitat fragmentation and degradation on
agrobiodiversity associated with the selected of crop systems (selected herbivorous
hemipterans, their parasitoids, SEE-ERA.NET Pilot Joint Call Page 2 Ref. Nr 06-1000031-
9608 predators and pollinator guilds in wheat- and corn-growing regions). Also, selected
invasive hemipteran species will be monitored and their vector role will be evaluated.
Principal goals of the proposed project are to establish the general scientific (conceptual,
methodological, etc.) framework and to gain the necessary experience, skills and baseline
information from the field, that should enable us to develop a feasible comprehensive large-
scale further research programme in the area. The program will cover the following topics:
diversity of cereal aphids and their natural enemies, pollinator bee diversity and abundance in
agricultural landscapes, diversity and vector status of Auchenorrhyncha in corn fields, and
establishment of detecting and monitoring systems for invasive hemipteran species.

Our proposal fits into the priority topic: Food, Agriculture and Biotechnology:
Sustainable Production and Management of Biological Resources from Land, Forest and
Aguatic Environments. It is also compatible with several recent EU projects on
agrobiodiversity (i.e. FP5 "Evaluating current European Agrienvironment

Schemes to quantify and improve nature conservation efforts in agricultural
landscapes” and FP6 "Assessing LArge-scale environmental Risks with tested Methods™).



Development of a non-toxic, ecologically compatible, natural-resource
based insecticide from diatomaceous earth deposits of South Eastern
Europe to control stored-product insect pests

Principal investigator: Zeljko Tomanovi¢, professor Faculty of Biology, University of
Belgrade

Funded by: FP6, SEE-ERA.NET, number 9902 (2007-2008)

Participants from Faculty of Biology, University of Belgrade: Zeljko Tomanovi¢,
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Stored products, particularly grains and related amylaceous products, are seriously
damaged by pests, which can cause serious quantitative losses and qualitative degradations.
For their control, two main categories of pesticides are used: residual insecticides and
fumigants. However, their use in stored food in now reconsidered due to the fact that many of
these substances are extremely toxic to mammals and leave dangerous residues on the food. In
addition, it is now well established that many substances are very toxic for the environment,
such as methyl bromide. One of the most promising alternatives to traditional pesticides is the
use of diatomaceous earths (DEs) which are the fossils of diatoms. DEs, which contain chiefly
Si02, act on the insects’ exoskeleton causing death through water loss (desiccation); hence,
they have a physical mode of action. Also, DEs are non toxic to mammals, and they are
widely used in food industry for many uses, including their use as food or feed additives. So
far, several DE formulations are registered for pest control in stored products and facilities.
However, the currently used formulations have high application rates, which can affect some
of the physical properties of the products on which the DEs are applied. Since newer and
undiscovered DEs exist in many parts of the world, the occurrence of DEs that are effective at
lower dose rates is very likely.

Previous geological studies from the area of South Eastern Europe, especially from
some parts of Former Yugoslavia, indicate clearly that these regions are extremely rich to
DEs. However, there is still inadequate information about the insecticidal value of these
deposits. In the proposed research project, five laboratories (Greece, Serbia, Croatia, Slovenia
and Germany) with extensive experience in the use of biopesticides and natural resources for
stored-product pest control, is planned to conduct specific series to tests to evaluate the
insecticidal values of local DEs. The series of experiments are related with the assessment of
specific physical and chemical characteristics of the given DEs.

Also, during the proposed project bioassays will be carried our, against the major
stored product insect species, in order to assess the insecticidal value of DEs. In this way, the
DE sample(s) with the desired characteristics (highly effective at low doses, desired chemical
properties) will be processed for further research, and potential industrial use. Moreover, the
proposed experimental protocol and the results will be published to an International Journal,
by establishing a standardised testing protocol for the evaluation of DEs which could be
adopted by other researchers as well. Our pilot study consists the first screening of DEs as
insecticides from the specific area. Apart from the discovery of new DEs, these data will
simulate additional proposals and research on the local DEs, and also encourage farmers and
industry for further development.



BUJIATEPAJIHU ITPOJEKTH

IIpumena maTtnyHux hesuja y ekcniepuMeHTAIHOj Tepanuju aMuoTpoguiHe
JaTepajHe CKJepo3e

PykoBoaunaaun: IlaBae Anlhyc, penosuu npogecop, buosomkn paxynarer — YHuBep3urer y
beorpany

IIporpam Omaarepanne capaamwe usMel)y PenyOuimke CpoOuje m PenyOiuke Xpsarcke
Tpajame: 2016-2017

Yyecunuu, Yuuep3urer y beorpaay - buonomxku dgakyiarer: Mwiena Mwusomesuh,
acucrenT, Crepan CramenkoBuh, HCTpaKUBa4 capajHUK

[lwp mpojekTa je mpoydyaBame MATHYHUX henMja y eKCIEepUMEHTAHO] Tepamnuju
pasopHe W mapanusyjyhe HeypolereHepaTHBHE 00JECTH aMHOTPO(UYHE JaTepaHe CKIEepo3e
(AJIC), xoja y3pokyje cMpT 3a 24 rojuHe HAaKOH I10jaBe CHMIITOMA. Y TOM CMHCIY
kopuctuhe ce henmuje Oykanmae mykoze (OMC), matuune henuje u3 anukanue nynie (SCAP),
kao u HepBHe maruune hemmje (NSC) koje he ce kopuctutd Kao a) (IyopecleHTHO
oberexeHe 3a In Vitro ucnutuBama y kokynarypama AJIC HeypoHa w/wiam actpouura u 0)
o0ejie)keHe MapaMarHeTHUM HaHOYeCTHI[aMa 3a IN VIVO IOCTaBKE HAKOH [PUMEHE
UHTPAaBEHO3HO M uHTparekanHo y anumainu monen (hSOD1 G93A AJIC manos). Lub
je makie, la ce MpaTh YTHIA] MAaTHYHUX hemuja Ha IUTOJNIONMKe (MMYyHO(TYyOPECIICHITNjOM Ha
KOH(OKAITHOM  MHKPOCKOITy) W  (DU3HONIOIIKE (OIUHAMHKA JOHCKE TIPOMEHE IyTeM
(ryopeclieHTHE BHJICOMHUKPOCKONHMjE Ca BPEMEHCKOM pE30JIyLHjoM) Mapamerpe y Ko-
KYJITYpH ca HEYpOHHMAa M TIIHjoM, Kao U cymouHa (myreM MRI) nHjekToBaHNX 00€IekKEHUX
matnuHuX henmmja y mosrosuma AJIC kuBoTuma. [lmanupano je ma ce pajg Ha MpPOjeKTy
0a3upa Ha KOMIUJIEMEHTapHUM €KCIepTH3aMa M pa3MEHHM 3Hama JBa mnaptHepa. Hamwme,
CTPYYHOCT CpIICKOI MapTHepa (McTpaxuBadkux rpyma wu3 LleHTpa 3a macepcky
mukpockonjy  LIJIM, buonomkor ¢akynrera u Cromaronomkor ¢akynrera, oba ca
Vuusepsuter y beorpany) Ouhe y ciayxOu y3roja u onpkaBama XUBOTHEHCKOT MOJENa,
u3onanuje W kyirype maruunux hemuja (OMC u SCAP) kao u HeypoHa W Timje,
UMYHOIIUTOXEMHU]JE, KOH(OKATHE MHKPOCKONHj€ U BUIAECOMHKPOCKONHM]jE Ca BPEMEHCKOM
pe3onyuujoM, 10k he ce xpBarcka rpyna (XpBarcKM MHCTUTYT 3a UCTpaKMBambe€ MoO3ra -
XNUNM, 3arpe0) 6asutu MRI mepemnma, XHCTONOTHjOM U MOP(HOJIOrHjOM, H30JALMjOM U
KyATypamMa HEYpOHCKMX MaTHYHUX henuja, Kao M BUXOBUM 00€JIeKaBakbeM HaHOYECTHUIIAMA.



Arbutus unedo L.- npupoanu mpuctyn y KOHTpou undexknuje MokpahHux
nyresa

PykoBoauaan: Caasuma CrankoBuh, Banpeanu npodgecop, buonomku ¢akyarer —
Yuusep3urer y beorpany

IIporpam Omiarepanne capaamwe usMel)y PenyOimke CpoOuje m PenyOumke Xpsarcke
Tpajame: 2016-2017

Yuecuuuu, Yausepsurer y beorpaay - buonomku gakyiarer: Jeiaena Jlo3o, BaHpeaHu
npogecop, Tama bepuh, Banpenuu npogecop, UBuna {umkuh, HayuHu capagunk

VYponaroreHn MHKPOOPraHM3MHU Cy Yy CTamy Ja aJaxepupajy, pacty M OIylpy ce
UMYHCKOM CHCTeMy aomahuHa, IITO Ha Kpajy MOKE JIOBECTH JI0 KOJIOHM3aIje U MH(peKuuje
ypunapHor Tpakta (MYT). UVT cy mehy Hajuemhum JbyackuM OakTepHjcKuM HHGEKIMjaMa
U YECTO Ce TpeTHpajy aHTUMUKpOOHMM cpenctBuMma. OxaroBapajyha aHTHOMOTCKa Tepamuja
he wm3neuntn MHOre cnyd4ajeBe, MehyTum OoJiecT ce MOHOBO TMOjaBJbyje Koa oko 25%
obonemnx. Kopumheme OMbHUX eKcTpakara ca aHTHOAKTEpHjCKHMM CBOjCTBUMA MOXe OWTH
0]l BEeJIMKE BaKHOCTH y KOHTpoiu UYT, jep He 1oBojae 10 IOjaBe PE3UCTEHTHHUX COjeBa, a
UMajy TIOBOJbAaH YYMHAK Ha UCXOJ WMHGeKnuje. JenHa ox OWspaka Koja MMa MOTEHLHUjal 3a
ynotpeOy y mnpeBeHuju U nomohu y neuewy UYT je Arbutus unedo L., BpcTa ruiaHuke
(Marume), MHUPOKO 3aCTYIJbEHE Y MEAMTEPAHCKUM KIMMATCKUM ToApydjuMa jyxue Eypore.
buspka pacte kao 3uM3eNeHM KOyH WM y BUIY Major IIMPOKOI JpBeTa ca cuBocMehom
KOpOM. JeCcTHUBM IIIOJIOBH C€ CaKyIUbajy Of OKTOOpa g0 nenemMoOpa, a Takohe ce mory
KOPUCTH M 3a CIpaBbamke ClIaTKe 3MMHHULE WM Mory obe30ehuBaru mosieH 3a HacTaHak
KapakTepUCTHYHOT Mela. Y TPaJMIMOHAIHO] HApoIHOj MemuiuHu A. unedo ce yecrto
KOPUCTU Kao AaHTHUCENTHUK, JTUYPETUK M JaKcaTuB. 3a JHCTOBE OBe OWIbKE je JI0 caja
JIOKa3aHO Ja TOoCenyjy HEKOJIMKO OHOJOIIKMX CBOjCTaBa TMOMYT aHTHHH(IAMATOPHOT,
AHTUMJapETUUKOr, AHTUXUIIEPTEH3UYHOI U aHTuAujabernykor. Canpku CyNCcTaHIly
apOyTuH (MO3HATH AHTUCENTUK YBUHOT 4aja), KOJU CE€ y YpPUHY NIPEBOJU y XUAPOXUHOH,
OMOJIOIIKM aKTUBHU MOJIEKYJ Ca aHTUCENTUYKUM JeJIOBakbEM Ha YPUHAPHU TPAKT.



Yaora katencuna X (ukc) u C u engorenor nnxuouropa uucratuna Il xoa
00JIeCHMKA Ca XPOHMYHOM CPYAHOM HCY(PUIMjEeHIIHjOM

Pykosommiaan: bubana boxuh, Banpexnun mnpodgecop, buosomku daxkyarer -
Yuusep3urer y beorpany

IIporpam Omiarepajne capagmwe usmel)y PenmyOdinuke CpoOmje u Penydsmke CioBenmje
Tpajame: 2016-2017

Ydyecuunu, Yuusepsurer y beorpagy - buosomkm daxyarer: /[Iparana 3mmjaman,
JOKTOpPaHJ

Cpuana ciabocr (enrn. Heart failure, HF) npoy3pokoBaHa je He caMo CpYaHHM CI1a0JbCHEM
wii mnoBpenama Beh Takohe W KOMIUIEKCHHMM MHTEpakiujama u3Mel)y TeHeTCKHX,
HEYOPXOPMOHAITHUX, HH(IaMaTopHux W OWoxXxeMujckux mnpomeHa. [IporHosa cpuane
cimaboctu je BeoMma Joma. Cpeambe YeTBOPOTOIHIILE TPSKUBIbABAKE je caMo 0Ko 50% a Koj
namyjeHara ca ysnanpeaosaioMm HF jeqHouonumme npexuBibaBame je 1 Mambe o1 50%. OBa
MPOTHO3a j€ CIMYHA WM Yak JIOIIWja OJf OHE KOJ y3HampeaoBanux kaHmepa. OnpikaBame
3paBOT CPYAHOI CHUCTEMa C€ OCllakba Ha KOHTPOJy OMOCHMHTE3e, ca3peBama, (YyHKIHje U
pasrpajime MPOTEHH SKCTpaIleTyJIapHOT MaTpuKca. MaTpUKCHE METAIONPOTCHHA3E U CEPUHE
npoTeace y4ecTBYjy y NMPEKUAY peryjaiuje MPOTCOJUTHUYKUX CH3MMa KOjU MOXKE Jla OMeTa
HOpMaJTHE OHMOJIONIKE TMpoIece y CPIly M Y3pOKyje KapauoBackyinapHe Oosectu. Llucrewmn
karenicunu (Ilat), nmu3o3omanHe mporeace, cy cienehu kanaunatu. @apmMakosonIKe CTyauje
HAa TJIOJapuHAa YyKa3yjy Ha 3HavajaH yTuiaj wuwHxuOumuje Ilat Ha mporpecujy
KapAHOBacKynapHux Oonectu u uneHtudukanujy HoBux Llat xao obehaBajyhux nuspeBa 3a
neueme HF. To cyrepumie na koMOMHaIMja Tepanyja 3a MHXUOUIN]Y Pa3IMIUTHX MOXKE J]a ce
MOKa)ke KOPUCHOM Yy jieuery HF.



EnutoBame ceporonunckor peunentopa 2C u excnpecuja SNORD11S y
MHIIjUM MOJeJIMMA MO H3MEHEHNUM CPeIHHCKHM yCJIOBHMA

Pykosonmnan: Jlymanka Casuh-IlaBuheBuh, Banpennun mnpodecop, bunosomkn
daxyarer — YuuBep3urer y beorpany

IIporpam Omiarepajne capagmwe usmel)y Penydnuke CpoOmje u Penydsmke CioBenmje
Tpajame: 2016-2017

Y4yecuunu, YHusep3urer y beorpaay - buonomkn gaxyarer: IlaBiae Anlyc, penoBHu
npogecop, Bepa CramenkoBuh, wucrpaxkmBau capagHuk, Mwiom bpkymanus,
HCcTpaxkuBay capagnuk, Jopan IlemoBuh, ucrpaxusau capaanuk, 3opana Huxonuh,
HCTPAKMBAY CAPpaJHUK

Cge BuIIle TIOJ]aTaKa yKa3yje Ja pa3Buhe U IIaCTUYHOCT MO3ra YKIJbydyje JUHAMUYHY
uHTEepKanyjy usMel)y cpeamne u perynaropue mpexke PHK, yxmpyuyjyhm m Hexkommpajyhe
PHK u emuroBame PHK. Ceporonuncku penenrop 2C (HTR2C) je G npoTenH-KyIioBaH!
pelenTop, MIMPOKO EKCIPUMHUPAH y MO3TYy, KOJU PEryJHIIe HUCXpaHy, pPErnpoayKTHBHO
NOHAIIAkEe, PACHOIOKEHE U aHKCHO3HOCT. AJITSPHATUBHO CIUIajcoBambe ersoHa VD y mpe-
uPHK 3a HTR2C noBomu n0 cTBapama He(dyHKIHOHAIHOT DPELENTOpa, IOK aJCHO3UH Yy
WHO3MH €INTOBamE€ HCTOT €r30Ha Ha IeT MO3UIHMja pe3yiTyje y eKCIpecHju OpojHUX
u3zohopMu perentopa kKoje ce GUHO pas3iuKyjy y cBojoj pyHkunoHannoctu. EqutoBame mnpe-
uPHK 3a HTR2C 0p3o oxaroBapa Ha cpeauHCKE CTHUMYyJIyce W (DapMakKoJIOIIKE areHce
MeHajyhin HUBO CEpOTOHMHA y CHHAICH. MehyTuM, fuHaMUYHA perysaiuja OBOT Ipoiieca je
HenoBosbHO mo3Hata. PHK SNORDI115 canpku KOH3epBHCAaHU AHTHCEHC CJIIEMEHT KOjU je
KOMIUIEMeHTapaH cereMHTy er3ona Vb y npe-uPHK 3a HTR2C, anu join yBek HHUje MO3HATO
na mu oBa perynatopna PHK yrude Ha crutajcoBame wim enuroBame npe-uPHK 3a HTR2C.
[{nsb oBOT IpojeKTa je Aa npyku 00JbH YBUA y TUHAMUKY enuToBama npe-uPHK 3a HTR2C y
OJIrOBOPY Ha croJbamime ctumyiyce, kao U yaory PHK SNORDI115 y ¢unom perymucamy
¢byukuje HTR2C. Jla 6u ocTBapuiau HaBeldeHE LUJbEBE Ka0 MOJEN CHCTEM CPEIUHCKUX
yTHIaja KOPUCTHheMO MUIIIEBe U3NI0KeHe 00oraheHo] cperHu, a 01 MOJICKYJIApHUX METOJa
npuMeHnhemMo Metoze 3a npeheme eKkcrpecHje reHa u NpopuiIncame eUTOBakA aJIeHO3UHA Y
WHO3HH.



Diverzifikacija biljaka na Balkanskom poluostrvu: filogenetske i
filogeografske analize Ranunculus sect. Leucoranunculus sensu Florae
Europaeae (Ranunculaceae) i kompleksa Sesleria coerulans (Poaceae)

Pyxkosoaunan: Ilpo¢. ap Amurap Jlakymuh

IIporpam Ousarepasnne capaamwe u3mely Penmyosmmke Cpouje n Penmyosimke Aycrpuje
Tpajame: 2016-2017

Yuecuuuu, YuuBepsurer y beorpany - buosiomku ¢axkynrer: 1p Hesena Ky3smanosuh,
HAYYHH CAPATHUK

Tokom nocneamux TOANHA, Y OKBUPY HEKOJIUKO (PHIOTEHETCKUX U (ritoreorpadckux
CTyIWja pa3IMYUTUX OWJPHHX Tpyla M3 jyrouctroyHe EBpore OTKpHBEHH Cy CIO0XEHH
oOpacim  reorpadcke  AUCTPUOYIHMje TEHETHYKE pPa3sHOBPCHOCTH, KOjU  OCIOpaBajy
TpaJAMLMOHATTHE KOHIENTE y TAKCOHOMHjU OBHUX rpyma. Mako cy Op3u nuBep3npuKanuoHu
npoIiecd KOJa CKpHUBeHOceMeHuila (ANQgioSpermae) oOMYHO MOBE3aHU Ca HajU3PaKCHH]UM
HeHTpuMa  (IOPUCTHYKOr  JHMBEp3UTETa Kao INTO Cy TPONCKH mpenend, Op3a
nuBep3uduKanyja je Takole YCTaHOBJbEHA M Yy peJaTHBHO MalMM Klagama y o0JiacTu
MenuTtepana wig anmnckux permoHa. OBH MoJay yka3yjy Ha TO Ja Cy KJIMMAaTCKe MPOMEHe
KOj€ Cy ce JIecCHJie TOKOM KBapTapHUX JEJCHUX 100a MOXK/a yTUIIaJe 1a €BOJIYTHBHH MPOLECH
y OBUM peruoHuMa Oyay 3HaTHO Opxu u cioxkeHuju. OaBHO je mo3Haro na bamkaHcko
HOJYOCTPBO TMPEIACTBJbA jE€AaH OJ LEHTapa EBPOIICKE OWOJIOMIKE pPa3HOBPCHOCTH U
ennemusma. [Ipumenom monekynapaux merona (cekBenuupame JHK u ADJII otucim),
TEYHE LHUTOMETpUje Kao U Mopdomerpuje, HcTpakuheMo MOPQOJOMKO U TEeHETHUYKO
pasrpaHruaBambe M CBOJYTHBHE OJHOCe M3Mel)y Oimcko cpoanux Bpcra Ranunculus sect.
Leucoranunculus sensu Flora Europaea (Ranunculaceae), a moce6HO oaHOCe Mehy
OankaHckuM eHaeMuTHMa R. crenatus m R. cacuminis u ennemura Urammje R. magellensis.
Takobe, ucrpaxuhemo mopdosomnike 1 (HUIOTEHETCKE OJHOCE YHyTap Komiuiekca Sesleria
coerulans (Poaceae).



Ipumena Microbial Source Tracking (MST) meToae 3a nponeny ¢exkajaHor
3araljema Boje pexe CaBe U MOBE3aHOCT €A MPUCYCTBOM F€HOTOKCHYHHX
areHaca

Pyxkosoauiau: Ilpo¢. np bpanka Bykosuh I'aunh

IIporpam Ousarepasnne capaamwe u3mely Penmyosmmke Cpouje n Penmyosimke Aycrpuje
Tpajame: 2016-2017

Yyecuuuu, YHusep3urer y beorpany - buonomku dgakyiarer: bpanka Bykosuh-I'auuh,
penoBHHU npogecop, Croumup Kosapesnh, Hayunu capagHuk

Bennke pexe 0OMYHO CIy’Ke Kao KpajibMl PELUNMjEHTH OTHAJHUX Bojaa. Y BehuHH
3eMajba OTIAJHE BOJE CE€ HETPETHUpaHE WM HEaJeKBaTHO TPETHUPAaHE WCIYIITAjy Y
MOBPIIMHCKE BOJIE, IITO MOXE JOBECTH JI0 BUCOKOI HHMBOA (exanHor 3arahema. dekamHo
3aral)embe BOJICHUX €KOCHCTEMA TPECTaB/ba 3HA4YajaH PU3HK 110 3[[PaBJbE U3JI0KCHUX JbYIH U
KHBOTHbA jep Y (eKaTHOM MaTepujary MOry OUTH mpUcyTHH U Opojuu matorenu (Reischer i
sar., 2008). Toramau xomudopmu (TC), pexanan komudpopmu (FC) u pekamHe cTpenToKoke
(FS) cy najuemthe kopuinheHd WHAWKATOPU TMPHCYCTBA CHTEPUYHUX (L[PEBHUX) IMATOrCHA
(Rompre i sar., 2002). Jlok mpucyctBo TC ykasyje Ha MOTEHIMjaTHO (eKaaHo 3araljerbe
(Caplenas i Kanarek, 1984; Gauthier i Archibald, 2001; Kavka i Poetsch, 2002), npucyctBo
FC ca Bucoxom BepoBaTHOhOM yka3yje Ha mocTojame (pekamHor 3arahema. Hajpakuuju
npencrasuuk y rpynmu FC je Escherichia coli u 3ajeano ca FC ce mmpoko kopuctu y
ucnuThBamky kBaaureTa Boge (European Commission, 2006). Kounent npahema mopekia
dexanHor 3araljelba MUKPOOHOJIOMIKMM, TEHOTHIICKUM, (DEHOTHIICKUM H XEMH]jCKUM
MeTomama o3HaueH je kao [Ipahewe M3Bopa Mukpobnor 3araliema enr. Microbial Source
Tracking (MST) (Scott i sar., 2002). I'pyma Bacteroidetes mnpencraBba jeaHy on
JIOMUHAHTHUX OaKTEpUjCKUX MOMyJalyja y JbYJICKOM M aHUMAJIHOM (peKaHOM MaTepujaiy,
yuHu oko 30% Ouomace ¢ereca U CHaAXXHO je TOBE3aHa ca oJipeheHnM u3BOpoM 3aralerma
(spynu, npexxuBapu, utn.). Kako ce Behuna npunagnuka Bacteroidetes nomynanuja He Moxe
M30JI0BaTH CTaHJApIHUM MHKPOOUOJIOIMIKMM MeTojama KyJTHBallHje, oAroBapajyha merona
3a BUXOBY JETEKIHUjy YIpaBO je IUpEeKTHa MoJieKyJapHa naerekiuja npuMmeHoMm (PCR-a.
[TpucyctBo QexanmHor 3araljera y akBaTHYMM EKOCHCTEMHMa 4YeCTO je IOBEe3aHO ca
IPUCYCTBOM T'€HOTOKCHYHMX areHaca 4Mju ce e(peKTH Mory JEeTEeKTOBaTH y pa3IuyUTUM
AKBaTUYHUM OpTraHU3MHMA.



Involvement of tenascin-C in astrocyte scarring after spinal cord injury

Principal Investigator: Pavle Andjus, professor, Faculty of Biology — University of
Belgrade

Funded by: Bilateral grant between Republic of Serbia and Republic of Germany - DAAD
(2015-2016)

Participants from Faculty of Biology — University of Belgrade: Milena MiloSevi¢, assistant
professor, Vera Stamenkovi¢, research assistant, Dunja Bjeli¢, PhD student

We aim to investigate the function of tenascin-C (TNC) in glial scar formation by the use
of the recombinant fragments (alternatively spliced domains) of the TNC molecule in the well-
established model of mouse spinal cord injury. TNC was chosen because its impact on the
locomotor recovery after spinal cord injury is known, but due to its complex structure with
multiple domains, its full therapeutic potential has not been explored so far. Aim 1. To
investigate impact of TNC and its fragments on astrocyte motility and reactive gliosis astrocyte
scratch assay as an in vitro model will be used. Aim 2: To investigate the influence of TNC
fragments on glial scar formation in vivo after spinal cord injury lower thoracic spinal cord
compression will be performed in wild-type and TNC-deficient (TNC-/-) mice.



Freshwater invertebrates as bioindicators of environmental exposure to the
residues of cytostatics

Principal Investigator: Branka Vukovi¢-Gacié, professor, Faculty of Biology, University of
Belgrade

Funded by: Bilateral grant between Republic of Serbia and Republic of Slovenia (2015-
2016)

Participants from Faculty of Biology — University of Belgrade: Jelena KneZevi¢-Vukdevié,
professor, Biljana Nikoli¢, assistant professor, Stoimir Kolarevi¢, research associate

The occurrence of pharmaceuticals in the environment may be the consequence of their
insufficient removal during wastewater treatment, stability towards photolysis, slow degradation,
etc. Knowing that lower organisms in aquatic ecosystems have receptors and pathways similar to
humans, pharmaceuticals, especially cytostatics, may affect their growth and reproduction,
including a range of physiological, histological and molecular responses, alterations of
antioxidative status, induction of DNA damage, etc. The biological consequences of DNA
damage can be initiated at the cellular, organ, and whole animal and community and population
levels.

Freshwater mussels are commonly employed in the ecogenotoxicological studies. They have
several characteristics, such as wide distribution, filter feeding, a sessile life form and an ability
to accumulate pollutants, which makes them favorable organisms for estimating the
environmental pollution level and the bioavailability of various types of pollutants. In response
to environmental stress they show a range of physiological, histological and molecular responses,
including abnormal morphology, alterations of antioxidative status, induction of DNA damage,
etc. Previous studies in Serbia (Kolarevi¢ et al. 2013; Vukovi¢-Gaci¢ et al. 2013) have shown
high sensitivity of freshwater mussels Unio pictorum and Unio tumidus for the detection of
genotoxic pollution in the environment.

Freshwater oligochaete Limnodrilus udekemianus is a cosmopolitan tubificid species often found
in organic-rich sediment. Many of freshwater oligochaetes with their benthic, sediment
borrowing way of life and low mobility directly interact in the recycling of materials in water
and sediment, in a food chain structure, and therefore they are especially affected by the presence
of xenobiotics in aquatic environment.

In the proposed project we will explore toxic and genotoxic effect of the residues of different
cytostatics as well as their mixtures and mixtures with other common pollutants (i.e. heavy
metals) at concentrations relevant for environmental pollution in freshwater mussels and in
Limnodrilus udekemianus. The genotoxic effects will be compared the effects obtained in
zebrafish liver cell line (ZFL), which is an established in vitro model for aquatic toxicity.



Structural and functional studies of mitochondrial oxidative
phosphorylation complexes

Principal Investigator: Aleksandra Kora¢, professor, Faculty of Biology, University of
Belgrade

Funded: Bilateral grant between Republic of Serbia and Republic of France — Pavle
Savi¢ (2014-2015)

Participants from Faculty of Biology, University of Belgrade: Igor Goli¢, Research
Assistant

The major components of the mammalian system of oxidative phosphorylation
(OXPHOS) in mitochondria are four complexes of the respiratory chain: NADH:ubigquinone
oxidoreductase  (complex 1), succinate:ubiquinone oxidoreductase (complex 1),
ubiquinon:cytochrome ¢ oxidoreductase (complex IlI), cytochrome ¢ oxidase (complex 1V),
and FOF1-ATP synthase (complex V). These complexes are functionally active even when
isolated as individual complexes. This was a basis for the original model of their
organization according to which the complexes organize independently and diffuse freely
in the mitochondrial membrane. However, there is increasing evidence that complex V
exists as a dimer in mitochondrial membranes and that the respiratory chain is a network of
respiratory chain supercomplexes. In this model, the various complexes exist as organized
sets of interacting enzymes, and their composition and abundance vary with physiological
conditions. These associations might allow channeling of substrates between the various
enzyme complexes, increasing the rate and efficiency of electron transfer. Depending on the
cell type and its metabolic needs, the number of complexes and their assemblies into
supercomplexes may vary as they are regulated by the cell. For instance, some data
suggest a ratio between complexes VII/II/IV and the ATP synthase of approximately
1:1:3:7:4. However, the debate over this ratio is not completely resolved, as some data do
not appear to fit with it and it is not clear if this model is valid for all cell types. It is thus
important to study isolated complexes from a high number of mitochondria in different
metabolic conditions. Brown adipocytes, cells extremely reach in mitochondria, essential
for thermogenesis and energy balances maintenance in diet and cold challenges for
mammals, are thus ideal model for visualizing these supercomplexes by electron microscopy
(EM) image analysis that is a goal of this study. By studying different conformations of
the supercomplexes, we will be able to establish a model of molecular mechanisms
underlying metabolic changes in rat brown adipocyte’s mitochondria induced by cold or
hibernation.



MexaHnn3zaM mnaToreHe3e yYMHO:KeHUX TMOHOBaka y reHy C9orf72 kon
aMHOTpO(UUHe JIaTepaJIHe CKJIepo3e U (POHTOTEMIIOPAJIHE JleTeHepaluje

PykoBoauian: IlaBie Anlyc, penoBuu npodgecop, buonomku gaxyarer — YHuBep3urer y
beorpany

IIporpam Ousarepasnne capaamwe udmely Penyosmke Cpouje u Penyosmmke CiioBenuje
Tpajame: 2014-2015

Yuecuuun buosiomikn pakynrer — Yausep3urer y beorpaxy: Cranka Poman, pegoBHu
npogecop, Aymanka Cauh-IlaBuhesuh, Banpean npogecop, Muiaena Muiomesuh,
noueHt, Credpan CramenkoBuh, ncrpaxkuBau capajanuk, Jopan Ilemosuh, ucrpaxxuBayq
capaJHuK

Ca npoayxemeM KHUBOTHOT BEKa YOBEKa HEypoJereHepaTuBHe 0oJecTH mocrajy pacryha
IpeTha 3a 34pacTBo U ekoHoMujy. Ilopen tora, ycnen o30MIBHMX CMETHU U MHBaIUIUTETA
KOj€ Y3pOKY]Y, Kao M TElIKEe U 3aXTeBHE Here HeypoJereHepaTuBHe 00JIECTH MMajy HeraTUBaH
COLIMjaTHM YTHUIA] Ha TAalHjeHTE, HEroBaTeJhbe W IUXOBE Mopojauie. Yecta je mHHXOBa
HOTpeIlHa WM 3aKacHesa jarHo3a jep HeKU OJ1 PaHUX CUMIITOMA JIM4Ye Ha HopamJiaH MpoLecC
CTapema M IIOCTENEHO Ce pa3BHjajy. Joll yBeKk He Mmocroje epHUKacHU JIEKOBU KOju Ou
3aycTaBWIM Tporpecujy Oomectu. M3 HaBemeHWX pasiora, jeqHa OJ TJIABHUX 00JacTé y
HEYpPOJIEreHEePaTUBHUM UCTPAXKUBAKBIMA j€ pa3yMeBambe MOJIEKYJIApHUX MeXaHHW3aMa O0JIecTH
KOjU OM MOMOIUIM Y MISHTHU(HKAIMH U MPEeBEHIMUjU OosnecTu y paHoj ¢a3u. AMorpoduyuHa
narepaniHa ckieposa (AJIC) je HeypoaereHepaTMBHA OOJeCT ca KACHUM IIOYETKOM U
kapaktepuiie ce nporenHonarujama PHK-Besusuux nporenna T/I1-43 unu ®YC/TJIC unu, y
HEKUM cilyyajeBuMa, eHzuma Cu/Zn cynepokcun nucmyrtasze (CO/1). To je Gosect HepBUX
henuja Mo3ra 1 KHUMEHE MOXKIMHE KOje KOHTPOJIHUIIY BOJbHE IOKpEeTe MHUIIMha 1 MMa TEIIKY
Op3y mporpecujy, ca MpexUBbABABEM OJ] TPH /10 MET roaunHa of nojase cumnroma. AJIC ce y
HOTJIely TeHETHKE, IaTojorhje U OMoxeMuje mpekiana ca (GpoHTOTEMIOPATHOM JIEMEHIN]jOM
(OTJIH). 3ampaBo, oBe OoJjiecTH Cy HajBEpOBATHHU]E JBa Kpaja J€IHOT CIOKEHOT KOHTUHYyMa
6onectn. Kon ocoba mmahux ox 65 roguna, DTJIJ je Hajuemrha peMeHuMja mocie
AmnxajmepoBe Oosiectd. IlanjeHTH ce KapakTepuilly IpOrpecCUBHUM IMpomajameM npaheHnM
eKCTPEMHUM IMpOMEHaMa y TOHallalky, Kao IITO Cy amnartvja u eydopuja, npobdiemuma y
rOBOpY U je3uKy, nopemehajuma rnokpera , y KaCHUjUM (pazama, CHMIITOMUMA CIIMYHUM OHUM
Ko AunixajMepoBe 00JIECTH KOJU MOTY 3aXTE€BAaTH MEIMUMHCKY Hery. HegaBHO je oTKpHUBEHO
na je excnanzuja xekcanykiaeotrnuux moHoBaka ['TTTHIL (I'4L(2) y uatpony rena CY9orf72
noe3aHa ca AJIC u ®OT/I, mTo je oBe Oomectu cBpcTao Ha pactyhy nucty Oonectu
eKCIIaH3Wja HECTa0WIHMX TIIOHOBaka M JoJaTHO TOTBpauio KoHient o AJIC-OTIIJ]
koHTMHYyMYy. Ekcnansuja y reny C9orf72 je wunentudukoBana koj mnpudmmkao 40%
damunujapaux obmuka AJIC, 25% damunmjapaux obmuka OTIIA u 6-7% cnopaguuHux
cinydajeBa AJIC u @TJI/I, Tako aa npeacraBiba HajydecTaIUjU MOj€JMHAYHN T€HETUUKH Y3POK
TJIT-43 npoTenHonaTHja. 3a caja HUje MO3HATO KaKO EKCITaH3Wje MoHoBaka y reHy C9orf72
y3pokyjy AJIC u OTJII.



Epidemiological risk models for vector borne diseases in a changing
world: The case study of mosquito and tick-borne diseases under
different conditions of habitat integrity, environment and climate

Principal Investigator: Duske Cirovi¢, Associate professor Faculty of Biology, University
of Belgrade

Funded: Bilateral grant between Republic of Serbia and Republic of Italy (2013-2015)
Participants from Faculty of Biology, University of Belgrade: Aleksandra Penezié,
assistant, Jelena Burazerovié, Research Assistant

The main objective of this project is to investigate the epidemiology of tick-borne
diseases and of its sylvatic hosts through evaluation of the influence of anthropogenic
impact and climate changes on the risk of vector-borne diseases transmission. The project
aims to develop an epidemiological model for vector-borne diseases in the Red fox
Vulpes vulpes under different Italian and Serbian environmental characteristics. This
species plays a relevant role as reservoir and vector of pathogens. We will focus on
different vector-borne diseases that can affect red fox: a mosquito- borne disease
(Dirofilaria immitis) and different tick-borne diseases (Babesia sp, Ehrlichia sp., Anaplasma
phagocitophylum). In this way it will be possible to verify a number of mechanisms
through which environment affects the spread of these pathogens. The use of GIS and
georeferred environmental information allow to analyze the complex system of
relationships existing between the distribution of a pathogen, of its vectors and hosts,
together with the simultaneous presence of favourable environmental conditions for disease
spreading.



