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TPUAECET TOAMHA

YBopHa peu

OcnuBame VIHCTUTYTa 3a MONEKYTapHY TEHETUKY U TeHETHIKO MHKemepcTBo (VIMITI) mpencTaB/bao je TMOHMPCKY MORYXBaT yBoherma HOBIX
UCTPaXVBama y 06/1acTy MoIeKy/IapHe G1O7IoT1je M MO/IeKy/TapHe TeHeTHKe U FeHeTUYKOT MIKemepcTBa. O ocHuBama VIMITH je neo mehynapopne opra-
Husanyje, MehyHapoaHor ieHTpa 3a reHeTHUKO MHXewepcTBo u 6uorexnonorujy (ICGEB), xoja je moy; oxpubem OpraHusanuje yjeMibeHUX HallMja 3a UH-
mycrpujcku pasoj (UNIDO) oxymmma Bemukn 6poj 3eMasba OKO MCTe ujieje: la KpO3 yaarame y HayKy M Pa3Boj HOBUX TEXHOJIOTHUja JOIIPUHECY HUXOBOM
6p>keM HayJIHOM U €eKOHOMCKOM Pa3Bojy. TpeHyTHO, 64 3eM/be aKTUBHO yUeCTBYjy y pajly OBe OpraHM3alluje U HeKe Off BYX CY, BEUKIM JIeloM 3axBasbyjyhm
ymaramumMa y HayKy, Ipepacre y Bofiehe ekoHOMCKe 3em/be CBeTa.

Jlyra Tpaguiuja, OTBOPEHOCT ¥ BU3MOHAPCTBO YUMHIIIN CY Jia Ce Y IPOTeKIMX Tpusiecet roguHa y VIMITH obpasyje u ycaBpiuasa Beuky 6poj Mia-
avx Hay4HuKka. Janac VIHcTuTyT 6poju 104 3amociena o tora 98 McTpakupaya.

ImaBny akpyBHOCT y VIMIT unHe dyHIZaMeHTaIHA NCTPaXKMBaka, KOja ce peansyjy 1 IpUMembyjy y 00/1acTuMa MO/IeKy/IapHe TeHeTUKe, OuoMenn-
IHe 1 6uoTexHomoruje. VIHCTUTYT Of ITOYeTKa yIake Be/IMKe Hallope f1a APy KOPAK ca aKTYeTHUM MCTPAKMBABIIMa Y CBETY KPO3 y/Iaramba Y UCTPasKUBade
U y/Iarama y HoBe TeXHOJIOTHje.

ITopen Tora, BeuKa aXkiba ce IIOK/Iamba pajly ca CTYAeHTUMA, a/lii ¥ CPEIHOIIKOIMMA 11 HajMTahuM 4IaHOBMMA Hallle 3ajefHuIle KOj) Ce IO IIPBU ITyT
Ha VIHCTUTYTY cy-cpehy ca maboparopujama, HAayKOM 1 je[fHJM CaCBMM APYTauyjiM HaYMHOM PasMUIIbatba.

Crioj M7IaflocTy 1 HOBMX MJieja ca jefHe CTpaHe 1 yTOTO/IUIIbeT UCKYCTBA U eKCIIePTHU3e Ca [pyTe CTpaHe Kpenpa MHCIMPATUBHY CPEIMHY 3a peasn-
3al1jy U HajcMenujux npeja. Bemyka je gact un cpeha pagni y okpysKermy aMeTHNUX, aMOMIO3HMX, XpaOPUX U BPeJHMX /bYU KOjU CBOjUM MiejaMa JTOIpU-
HOCe 7Ia Halll CBAKOJJHEBHN >KMBOT Oyyie 60/bM 1 KBamuTeTHUju. V3a30BM ca KojuMa ce cycpehemo mokasanm Cy HaM /la 3Hame ¥ BPEJHOCTI aKyMy/IMpaHe
menenujama y VIMITH nMajy usysetaH cBeOIIuTH 3Ha4aj. [laHac je BUIIe HETO OYMIIEiaH YTHIIAj KOjU HAyKa, YK/bYUyjyhu U MoJleKy/mapHy reHeTHUKY, IMa Ha
CKOPO CBaKJ CETMEHT HallleT KMBOTa. VicTpaxkmuBaun Ha VIHCTUTYTY CBOjIM PafioM JOIPMHOCE Ha Haj/IeNuy Moryhy HaduH pasBojy He caMo Haller ApYyITBa
Beh 1 pasBojy HayKe Ha [I06aTHOM HMBOY.

VIMITU tesxu fa 06e36eu aieKBaTHO OKpY>Kerbe Koje oMoryhasa fia ce yunHe K/bYYHU KOPaLli y LW/bY IIOBe3VBamba QYHIAMEHTaTHIX UCTPAKIBaha
u npakce. VIMIT he HacTaBUTI [ja IOACTIYe Pa3BOj MHOBATMBHOCTI U Ha Taj HAYMH JOZATHO HOMPUHETH OIMIITEM APYLITBEHOM U €KOHOMCKOM PasBojy.
Hame ompezierberse je ja MHOBATMBHY HAUMH PAa3MMILbaba IOCTAHE €0 OIIITe KYATYpe IITO 3aXTeBa CACBMM HOBU HAUMH 0OPa30Bamba MOYEBIIN Off IIKO/I-
CKe KITyTIe TIa CBe 70 pajia y 1abopaTopujy, ay 1 KOHCTAHTHY KOMYHUKAIV)Y Ca IIMPOM IPYIITBEHOM 33jeJHUIIOM.

Hauwn Ha koju heMo MCKOpUCTIIN OBe MOTeHIMjaje Ka0 HayYHa MHCTUTYIMjA /i M KAo PYIITBO y Hemuan fedunncahe go6pum genom u Haury 6y-
nyhHOCT. Ymarame y HayKy HUje caMo y/arame y calaliibocT Beh mpe cBera ynmarame y 6ysyhHOCT 11 reHepanyje Koje gomase. To je Hal 3ajjaTak ¥ Halla OfTO-
BOPHOCT.

Foreword

The establishment of the Institute of Molecular Genetics and Genetic Engineering (IMGGE) was a pioneering venture to introduce new research within
the field of molecular biology and molecular genetics and genetic engineering. Since its establishment IMGGE is part of an international organization, the In-
ternational Centre for Genetic Engineering and Biotechnology (ICGEB). Under the auspices of the United Nations Industrial Development Organization
(UNIDO), the ICGEB has gathered a large number of countries who share the same goal: to encourage their rapid scientific and economic development through
investments in science and new technologies. At the moment, 64 countries actively participate in cooperation with this organization, and some of them have,
mostly due to investments in science, developed into the leading economic countries in the world.

A long tradition, openness to new ideas, and vision has made IMGGE a supportive environment for a large number of young scientists in the past 30
years. Today the institute has 104 employees and 98 of them are researchers.

The main activity in IMGGE is fundamental research, which is carried out and implemented in the fields of molecular genetics, biomedicine and biotechnol-
ogy. From the very start, the Institute invested into those conducting research and new technologies in order to keep up with the current research trends in the world.

In addition, great attention is paid to working with university and high school students, as well as for the youngest members of our community. Work-
ing in laboratories, scientific research, and the different way of thinking makes a whole new experience for those involved.

Combination of youth and new ideas on one hand and the long-term experience and expertise on the other, creates an inspiring environment for real-
ization of the boldest ideas. It is a great joy and honor to work with brilliant, ambitious, brave and hard-working people who invest their ideas into bettering the
quality of our lives. Challenges we face show us that knowledge and values accumulated within IMGGE through the decades have an outstanding universal sig-
nificance. The impact that science in general and molecular genetics in particular have on every aspect of our lives is quite obvious today. Researchers contribute
their work in the best possible way to bring prosperity not only to our society, but to the development of science on a global level.

IMGGE aims to ensure a supportive environment for connecting fundamental research with practice. IMGGE will continue to encourage the development of
the innovativeness thus making further contribution to the overall social and economic development. Our aim is to promote creative thinking and to support quality
changes at all educational levels from primary school to university. Thus, a more productive communication with the broader community will be provided.

The way in which we act as a scientific institution and as a society will determine our future. Investing in science we not only invest in the present but
also in the future, as well as the generations to come. All of this is our task and our responsibility.
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THIRTY YEARS

HISTORY

A historical overview of any field in life sciences encompasses not only mere sum of years devoted to a particular research and listing of
exquisite scientists with astonishing achievements. It is of all crucial breakthroughs which profoundly impacted our general understand-
ing of Nature and its fundamental laws.

Such breakthroughs in the fields of physiology, medicine and chemistry, represented milestones essential for the emergence and devel-
opment of the new field of science - molecular biology, have been awarded with Nobel prizes for: the discovery of nucleic acids molecu-
lar structure and their fundamental role in transmission of the genetic information (1962), genetic control of enzymes and virus synthesis
(1965), interpretation of the genetic code and its function in protein synthesis (1968), determination of base sequences in nucleic acids
and for fundamental studies of the biochemistry of nucleic acids - recombinant DNA (1980), discovery of mobile genetic elements (1983),
development of Polymerase Chain Reaction (PCR) method (1993), deciphering molecular basis of the transcription of eukaryotic tran-
scription (2006), and for mechanistic studies of DNA repair (2015).

Although these Nobel prizes were awarded in the field of physiology or medicine, and chemistry, what ties them together is molecular bi-
ology, science that integrates various disciplines of basic science as well as the application in medicine, pharmacy, agriculture, ecology and
environmental protection. From a historical perspective, today is clear that molecular biology set the bases for many future scientific ad-
vances.

The onset of the molecular biology research in Serbia goes back to a group of young enthusiasts and visionaries (Vladimir Glisin, Ana Savi¢,
Dragutin Savi¢ as well as Ljubisa Topisirovi¢ and Radomir Crkvenjakov) led by Prof. Dusan Kanazir. Deeply understanding the potential
of molecular biology in 1972 this pioneering group initiated a new Department at the Faculty of Natural Sciences (FNS) at the University
of Belgrade - Molecular biology and physiology. They set the grounds for the establishment of the “Belgrade school” of molecular biol-
ogy. In that way, it was possible to educate and to transfer the cutting edge knowledge to new generations of Serbian scientists which be-
came recognized worldwide.

In the early eighties, the Belgrade group of researchers from the Institute for Biological Research "Sinisa Stankovi¢" (IBISS), Institute of
Nuclear Sciences "Vinca", as well as Laboratory for Genetical Engineering at the Institute "Galenika" started a pioneer job - gene cloning
experiments in the local scene. In 1983, a group from the IBISS cloned bacterial genes for penicillin amidase in E. coli and then researchers
at "Galenika" cloned, for the first time in the former Yugoslavia, a human gene - the gene for beta-interferon. Also, the first partial DNA
sequences of rat alpha and beta globin genes in the world were revealed.

These remarkable results, as well as the willingness of researchers educated in Belgrade and at prestigious international universities to face
challenges of molecular biology and molecular genetics, defined the right moment for the establishment of scientific institution that will
keep up with global scientific trends. Therefore, in 1986 The Center for Genetic Engineering, today known as Institute of Molecular Ge-
netics and Genetic Engineering - IMGGE was founded.

After the former Yugoslav Federal Assembly adopted the Law on Ratification of the Statute of the International Centre for Genetic Engi-
neering and Biotechnology (ICGEB) IMGGE was founded as Affiliated Centre of ICGEB. Yugoslavia was one of conceptual creators of
the idea to establish an organization like this at an international level. The first Conference on the establishment of ICGEB under the pa-
tronage of United Nations Industrial Development Organization (UNIDO) was held in Belgrade in 1982. Following this idea, in 1983
UNIDO assembled The Exploratory Committee with five members were Europe was represented by Prof. Vladimir Glisin, and Trieste,
Italy was selected to be a seat of ICGEB.

Today ICGEB encompasses 64 full Member States. Since its foundation, IMGGE has actively been particitpating in the work of the high-
est organ of ICGEB - Board of Governors. Serbia is represented by a Governor and Liaison Officer (generally Director of IMGGE). Thanks
to active participation in the work of ICGEB, 40 researchers from Serbia attended the doctoral and post-doctoral studies at ICGEB cen-
ters and 230 researchers participated in courses organized by ICGEB. Also, 23 Collaborative Research Projects (CRP) were financied by
ICGEB. In 2005, IMGGE organized the course "Molecular diagnosis of human diseases" within the program of practical and theoretical
courses of ICGEB with participations of researchers from 9 countries.

As Prof. Vladimir Glisin said: “Here I also want to pay special appreciation to the political establishment of Serbia at the time, for under-
standing the importance of these scientific breakthroughs. In particular, I would like to emphasize that the full financial support for the
building construction as well as for full infrastructure of the IMGGE was provided by the Republic Association for Science of the Social-
ist Republic of Serbia. Now, 30 years after foundation of the IMGGE, I have the honor, privilege, and satisfaction to conclude that the in-
vestment was not in vain as you will see yourself in the chapters of the book that follow””
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NCTOPUJAT

MCTOpMjaT HEKE Hay4IHE ob6mactu IIPUPOIHMX HayKa HUCY CaMO I'OAVHE I BaXKHI HOjeI[I/IHIH/I, TO Cy IIp€ CB€ra OHM IIPETOMHI HpO60jI/I Yy cas-
Hamwy KOjI/I Cy IPOMEHNIN IIONIMalbe IPUPOJE U pa3yMeBabhe€ Ib€HNX 3aKOHNUTOCTIL.

BpxyHcku cTpyumany npuinkoM pogena Hobemosux Harpaga uManu cy ocehaj fa mporeHe Koju ¢y To npo6oju: 1962. ronuue — otkpuhe mo-
JIeKy/IapHe CTPYKTYpe HYKIEeVHCKYX KUCeMHA Kao MOJIeKy/Ia KOji IIpeHoCe Hac/efHy MHGOpMaLVjy y 5KMBUM OpraHM3MuMa; 1965. rofuue —
reHeTMYKa KOHTPOJIa CMHTEe3€ eH3MMa I Bupyca, 1968. ropune — pasymMeBambe yI0ore reHeTUYKOr KOJa y CMHTE3) IpoTenHa, 1980. rogune — ce-
KBeHIMpame I 61oxeMuja HyKJIeMHCKUX KucennHa (pexoM6bunanTHa [JHK), 1983. roguHe — oTkpuhe MOOVITHIX reHeTMUKMX eleMeHaTa, 1993.
TOAMHe — TaHYaHa peakuuja nonumMepase (PCR), 2006. rogune — otkpuhe MojeKynapHe OCHOBe TpaHCKpUIILUje KOJ eykapuoTa, 2015. rogune
- MeXaHNCTNYKa aHanm3a monpaeke omrehema Ha HuBoy JJHK. Mako cy oBe Harpazie iofie/biBaHe 3a NCTpaKUBamwba y 06macty ¢pusnonoruje
VTV MeTUIIMHE, OJTHOCHO XeMJije, OHO ITO X objenumyje je MOJIEKYTAPHA BIMOJIOTUMJA, Hayka umju ce pomopy OfCINKaBajy M Ha MHOTe
IpyTe HayKe, KAKO OCHOBHE, TaKO U Ha IPMMEHY MOJIEKY/TApHUX METOJa Y MEAVIIMHM, GpapMaIuju, TO/bOIPUBPENN, €KOIOTVH ¥ 3alITUTI XKMI-
BOTHe cpeniuHe. [JoMeTy MoneKkynapHe 6M0IOTHje TI0CTajy jacHU ,,ca MICTOPMjcKe IUCTaHIle U fiajy TeMesbe 3a cBa 6ymyha Hay4Ha focTurayha.

I[Touenu MosleKynapHe 61O/IOTHje y HAIIOj 3eM/bU Be3yjy ce 3a eHTysujacTe 1 Bu3noHape (Bmagumup Immus, Ana Casuh, Jparytun Casuh,
HewTo KacHuje u Jby6uina Tormmcnposuh u Pagomup ILlpksemaxos) npeasohene mpod. ap dymranom Kanasupom Koju Cy, CXBaTUBILY CBETCKE
TPEHJOBE U IIOTEHIIjal MOIEKy/IapHe 6uosoruje, MHULVpanu 1972. roguHe OCHUBabe CTyAUjcKe rpye MojekyaapHa 6ronoruja u ¢pusnosmo-
ruja Ha [IpupopHo-MaremaTnukoM akynrery Yausepsurera y beorpany. Taxo je popmupana ,beorpazmcka mkoma”. Oxa he nsHenpuy Benuku
6poj MTafuX HayYHMKA KOju he ocTaTy Iperno3HaT/byBY Y YNTABOM CBETY.
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[ToueTKOM OCamyeceTHX rOf¥HA MPOILUIOT BeKa MCTpaknBauy u3 VIHCTHUTyTa 3a OuosoKa ncTpakusama ,,Cunnia Crankosuh” (VIBVCC),
MHcTuTyTA 32 HyK/IeapHe HayKe ,,BiHua”, kao 1 JlabopaTopuje 3a TeHETHYKO UHXKEHEPCTBO Ipy VIHCTUTYTY ,,[aneHnKa’”, 3a0YNbY MMOHNUP-
CKe eKCIlepJIMeHTe K/IOHMpatba reHa Ha foMahoj cijenn. fogune 1983, rpymna ns VIBMICC-a je koHMpama 6aKTepujcKy TeH 3a HeHUIVIMH aMU-
masy y E. coli, a motoMm je y TameHuny, IpBy MyT y HeKa/jallliboj JyroCIaBuUj1, KIIOHMPAH XyMaHU TeH — TeH 3a 6eTa-MHTepdepoH u nobujeHa je,
IpBa y cBeTy, mapuujanHa ceksenna JJHK anda u 6era rmobmHCKor reHa namosa.

Ha ocHOBY NOCTUTHY TUX pe3y/iTaTa MCTpa)kiiBaya IIKO/I0BaHuX y beorpany, anm 1 Ha MpecTV>KHUM CBETCKUM YHUBEP3UTETUMA, KaO U IbIIXOBE
CIIPEMHOCTH JIa Ce yXBaTe YKOLITAI] ca CaBpeMeHVM MeTofiaMa MOJIeKy/IapHe 6MOJIor1je U MOJIeKy/lapHe IreHeTyKe, O1JIO0 je jacHO Jja Cy ce cTe-
KJIM YC/IOBM 3a (hopMIUpabe Cliellyjali30BaHe HayuHe MHCTUTYLUje Koja he ce ykpyunTn y cBetcke TpeHpioBe. Tako je 1986. rogyHe ocCHOBaH
IlenTap 3a reHeTMYKO MHXXEHEPCTBO, KAaCHNj€ IIPEMMEHOBAH Y VIHCTUTYT 3a MO/NEKY/IapHY T€HETUKY ¥ TeHETUYKO MHXKemepcTBo — VIMITIL.

JyrocnoBeHcka fieneranuja
Ha cactanKy IIpunpemuor
komutera UNIDO

y beuy 1984. romine
Bragumup Inumns,
Mupocnas Cracojesuh,
Ierap JKuBagunosuh

VIMITM je ocHOBaH Kao mpuapyxeHu entap MebynapoznHor men-
Tpa 3a TEHETUYKO MHXewepcTBO 1 buorexuonornjy (International
Center for Genetic Engineering and Biotechnology - ICGEB) Ha oc-
HoBy 3akoHa o paTudukanyju craryra ICGEB kojy je 1986. ronuue
ycsojuna Casesna ckynmtuia COP]. Ongamma Jyrocnasuja je
6una jemau on npejuux ocHusada ICGEB-a Te je mpBa KoHpepeH-
nuja o ocunBamby ICGEB nopx marponarom United Nations Indu- ‘
strial Development Organization (UNIDO) oppxana y Beorpany
1982. rogune. IOpxehnu ce oBe upeje, mouetkom 1983. ropmue .
UNIDO je popmupao nerownranu Victpakau KoMuteT y KoMe je Es- ‘
pony npencraspao npod. np Bragumup Dmumma. Komurer je jen-
Hor/acHo mpenopyuno rpag Tpcr y Vitammju kao cepuinrte ICGEB-a. .

Yugoslav delegation

at UNIDO Preparatory
Committee meeting

in Vienna 1984
Vladimir Glisin,
Miroslav Spasojevic,
Petar Zivadinovi¢

Janac ICGEB nma 64 nyHomnpasHe gpxaBe wiannie. Op camor ocHuBama ICGEB-a npencraBuuny Cp6uje, ryBepHep u oduiup 3a Besy (o ,
npasuny, gupexkrop VIMITU) aktuBHO y4ecTByjy y pasy CaBeTa ryBepHepa, Hajuiuer oprana ICGEB-a. '

3axBapyjyhm axrusHOM yuemhy y pany ICGEB-a mo capa je 40 ucrpaxusada us Cpbuje moxahano mokTopcke 1 IOCTHOKTOPCKe CTYAuUje ¥ -
ICGEB nenTpuma, a 230 ucrpakusaya je y4eCTBOBaJIO Ha KypceBuMa koje opranusyje ICGEB. Taxobe, ¢punaHcupaHa cy 23 mpojexTa y ca- '
panmu ca ICGEB-om. VIMIT je 2005. ropuHe 0prannsoBao Kypc ,MoreKkynapHa A1jarHoCTIKa XyMaHuX 601ecTi y OKBUPY IIporpama Ipak-
TUYHUX U Teopujcknx Kypcepa ICGEB-a koMe ¢y IpyucycTBOBaIM yIeCHNIN 13 9 3eMarba. |

HenocpenHn akTep OBUX AelllaBama, pod. ap Bragumup Dnmins, Harmamasa: ,OBzie Takohe xohy ma ogam noce6Hy 3aXBaTHOCT IOMTUTHU- .
4ykoM ectabmuuMeHTy Cpbuje y OHO BpeMe, 3a pasyMeBambe 3Ha4aja OBUX HayIHUX mpopopa. [Toce6HO oBfie MOpa [ja e ICTAaKHe [ je KOMIIETHY '
(bUHAHCHjCKY TTOAPIIKY, KaKO 3a CaMy 3TPajy, TaKo 1 3a ofrosapajyhy nndpactpykrypy ViHcTHTyTa, 06e36enmna Pery6mika sajeqHuIIa HayKe
Counjamuctuuke Perry6rmke Cpbuje. Caza, 30 rogmHa of OCHMBaba Haier VIHCTUTYTa, ja MMaM 4acT, IPUBUIETH)Y U 3a/fOBO/BCTBO 4 3a- ,
K/bY4UM JIa OBa MHBECTUIIMja HUje 61Ia y3amyaHa, Kao IITO MOJKeTe ¥ CaMU Jla Ce YBepUTe Y IOT/IaB/biMa Koja Cllefie y 0BOj MOHOTpadujun. ‘
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First laboratories and projects leaders at IMGGE
were professors from Faculty of Biology,
University of Belgrade.

In the course of time scientific themes evolved and new laboratories
emerged in IMGGE.

Laboratory for Molecular Biomedicine (LMBm)
(previously Laboratory for Molecular Hematology)
Zvezdana Popovi¢, PhD, 1996-1999
Jelena Zarié, PhD, 1999-2000
Branka Zukié, PhD, 2013-2015
Sonja Pavlovi¢, PhD, 2000-2013, 2015-

Laboratory for Genetic Enginering of Microorganisms
Miroslav Konstantinovi¢, PhD, 1996-2000

Laboratory for Molecular Genetics of Prokaryotes
Prof. Dragutin Savi¢ 1986-1998

Laboratory for Molecular Biology (LMB)
Prof. Ana Savic¢ 1986-2002
Dragana Stefanovi¢, PhD, 2002-2005
Snezana Koji¢, PhD, 2005-2010
Dragica Radojkovi¢, PhD, 2010-

Laboratory for Human Molecular Genetics (LHMG)
academician Milena Stevanovi¢, PhD, 1994-

Laboratory for Microbial Molecular Genetics and Ecology
(LMMGE)
(previously Laboratory for Molecular Genetics
of Actinomycetes)
Branka Vasiljevi¢, PhD, 1998-

Laboratory for Molecular Microbiology (LMM)
(previously Laboratory for Molecular Genetics
of Industrial Microorganisms)

Prof. Ljubisa Topisirovi¢ 1986-2011

Milan Koji¢, PhD, 2011-2015

Jelena Begovi¢, PhD, 2015-

Laboratory for Molecular Biotechnology
Goran Ljubijanki¢, PhD, 1996-2003

Laboratory for Molecular Biology of Plants (LMBP)
Vesna Maksimovi¢, PhD, 2002-2012
Jelena Samardzié, PhD, 2012-

I[TpBu TM KOjU je pyKOBORYO MabopaTopujaMa 1 IpojeKTUMa
y okBupy VIMITU op camor ocHuBamwa YMHMIN €y Ipodecopn
Buonouikor dakynrera Yausepsurera y beorpany.

Kaxo ce nayuHa mpo6nemaruka kojom ce 6aBu VIMITU passujana,
BpeMeHOM Cy HacTajajie 1 HoBe naboparopuje.

JTa6opaTopuja 3a MonekynapHy 6nomenuumny (JIMBm)
(panmju Hasus JIaboparopuja 3a MOTIEKyTapHY XeMaTO/IOTH)Y)
np 3Be3gana IlomoBuh 1996-1999
np Jenena 3apuh 1999-2000
op Bpanxka 3ykuh 2013-2015
np Coma ITaBnosuh 2000-2013, 2015-

JTaGoparopuja 3a reHETHIKO MHXXEHEPCTBO MMKPOOpraHN3aMa
np Mupocna Koncrantunosuh 1996-2000

JIa6oparopuja 3a MONEeKyIapHY TeHeTHKY HPOKapHoTa
npod. np dparyrun Casuh 1986-1998

JIa6oparopuja sa MonexynapHy 6nonorujy (JIMB)
npod. np Ana Casuh 1986-2002
np Oparana Credanosuh 2002-2005
np Cuexxana Kojuh 2005-2010
np Oparuna Pagojkosuh 2010-

JTaGopaTopuja 3a XymaHy MoneKynapHy reHeTuky (JIXMT)
akazgemuK ap Munena CreBanosuh 1994-

JTa6opatopuja 3a MO/TEKy/IapHY T€HETHUKY ¥ €KONIOTHjY
Mukpooprannsama (JIMI'EM)
(panuju Hasus Jlabopatopuja 3a MOTIEKy/IapHY T€HETUKY
AKTMHOMMUIIETA)

op Bpanka BacupeBuh 1998-

JTa6opaTopuja 3a MonexynapHy Muxkpob6monorujy (JIMM)
(panuju Hasus JlabopaTopuja 3a MONEKYTapHY T€HETUKY MHJY-
CTPMjCKMX MUKPOOpraHmu3ama)

upod. gp Jbybouma Tonucuposuh 1986-2011

np Munaun Kojuh 2011-2015

np Jenena Berosuh 2015-

JTa6oparopuja 3a MONeKyIapHy 6MOTEXHONOTHjy
np Topan Jby6ujankuh 1996-2003

JTaGopaTopuja 3a MonekynapHy 6nonorujy 6wpaka (JIMBB)
np Becna Makcumosuh 2002-2012
op Jenena Camapnuh 2012-



ITpBy TUM MCTpa)KMBada KOjy Cy
BomuIK Taboparopuje u mpojexte y VIMITU

The first team of group and project leaders
of IMGGE

pod. np Bragumup Dinia
Prof. Vladimir Glisin

npod. np Auna CaBnh
Prof. Ana Savié¢

npod. pp Iparytun Casuh
Prof. Dragutin Savi¢

npod. np Pagomup IlpkBemakos
Prof. Radomir Crkvenjakov

npod. ap Jbybuura Tormcuposuh
Prof. Ljubi$a Topisirovi¢

TPUOECET TOONMHA

MHCMTUPUNCAHWN HAYKOM



Hupextopu UIMITU
Directors of IMGGE

npod. ap Bragymup Dmniums

ocHuBay u mpsu gupexrop VIMITU 1986-1988, 1990-1995
Prof. Vladimir Glisin

founder and first director of IMGGE 1986-1988, 1990-1995

£ = TN {k np 3Besnana [TomoBnh
1989-1990, 1996-1999
Zvezdana Popovi¢, PhD

1989-1990, 1996-1999

npod. ap Jbybumra Tormucuposuh
1988-1989, 2011-2013

Prof. Ljubi$a Topisirovi¢
1988-1989, 2011-2013

np Bpaunxa Bacupesuh

1999-2010
Branka Vasiljevi¢, PhD
1999-2010

w

v

=

w

g np Jenena Berosuh

. 2013-

m Jelena Begovi¢, PhD

o) 2013-

w

o

o
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Opranmnsanuja
Organization

Yupasuu og6op

o IIpod. ap CnaBumra Crankosuh, Banpenuu npodecop, bruonomku dakynrer, Yuusepaurer y beorpany, npencenHmk

« 1p lopmana Huxyesuh, Hay4ynu caBeTHUK, VIHCTUTYTY 3a MO/IeKy/TapHY TeHETUKY Y TeHEeTUYKO MH)KelhepCTBO YHMUBep3uTeT y beorpany,
3aMEHUK TpefiCeIHMKA

o IIpod. ap Mapuna Munenkosuh, pegosun npodecop, @apmaneyrcku baxynreT, YauBepsutet y Beorpany, €wian

 1p Coma Beposuh Josanosuh, Hayuny caBeTHMK, VIHCTUTYT 32 MyITUAMCIMIUIMHAPHA UCTPaXMBama, beorpay, yian

« 1p Munan Kojuh, Hayunn caBetHuk, VIHCTUTYTY 3a MOJIeKy/lapHy T€HETHKY 1 T€HETMYKO MHKEHEPCTBO, YHUBep3uTeT y beorpany, uran

 1p Jparuna Papgojkosuh, Hayynu caBeTHUK, VIHCTUTYTY 3a MOJIEKy/TapHY T€HETUKY U FT€HETUYKO VIHXXEHhepCTBO, YHUBep3uTeT y beorpany, 4ran

« 1p Topan Togoposuh, HayyHu caBeTHUK, VIHCTUTYT 3a KYKypy3 ,3eMyH I[Tore”, Beorpan, 4iaH
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¥IIPABHH OBOP
GOVERNING BOARD

THPEKTOP
SAMEHMK [IMPEKTOPA
DIRECTOR
VICE DIRECTOR
- MAE1 pATOr CIYKBA
LAB 01 HAYYHO BERE JAJIABOPATOPHICEA AJIMMHUCTPATHBHA T
SCIENTIFIC COUNCIL | HC[;]I':[E:"[DBJ:M W OHHAHCHJCKO-PAMYHOBROICTEEHA 1 IIOMORHE
CIYIKBA
| MIAE 03 thl{:::‘ Iﬁﬁﬂf‘f ADMIMISTRATION, T%g}ﬂ?cﬂfr_
LAB D3 | C TING ;
FINANCIAL ANI.EI ACCOUNTING AND SUPPORTING
AL UNITS
| | MAE 04 CEKTOP
LAB 04 3A TPAHCOEP
| TEXHOMOTMIE
SECTOR
| AR 05 FOR TECHNOLDGY !
LAE 05 TRANSFER '
| 7NABos :
LAB 06 ETHYKH .
| | OJIEOPH .
ETHICAL
MAE 08 . .
| e COMMITTEES ,
Board

o Prof. Slavi$a Stankovi¢, Associate Professor, Faculty of Biology, University of Belgrade, President

« Gordana Nikéevi¢, PhD, Principal Research Fellow, Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, Vice President
o Prof. Marina Milenkovi¢, Full Professor, Faculty of Pharmacy, University of Belgrade, member '
« Sonja Veljovi¢ Jovanovi¢, PhD, Principal Research Fellow, Institute for Multidisciplinary Research, Belgrade, member
« Milan Koji¢, PhD, Principal Research Fellow, Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, member .
« Dragica Radojkovi¢, PhD, Principal Research Fellow, Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, member !
 Goran Todorovi¢, PhD, Principal Research Fellow, Maize Research Institute "Zemun Polje", Belgrade, member '
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Acting Director
Jelena Begovi¢, PhD, Senior Research Associate

Acting Vice Director
Ivana Strahini¢, PhD, Principal Research Fellow

Scientific Council
President
Gordana Nikcevi¢, PhD, Principal Research Fellow, president
Members
akademician Milena Stevanovi¢, PhD, Principal Research Fellow
Branka Vasiljevi¢, PhD, Principal Research Fellow
Sonja Pavlovi¢, PhD, Principal Research Fellow
Dragica Radojkovi¢, PhD, Principal Research Fellow
Vesna Maksimovi¢, PhD, Principal Research Fellow
Milan Koji¢, PhD, Principal Research Fellow
Ivana Strahini¢, PhD, Principal Research Fellow
Natasa Goli¢, PhD, Principal Research Fellow
Jelena Begovi¢, PhD, Senior Research Associate
Snezana Koji¢, PhD, Senior Research Associate
Branka Zukic¢, PhD, Senior Research Associate
Jelena Samardzié, PhD, Research Associate
Natasa Kovacevi¢ Grujici¢, PhD, Research Associate, Vice President
Ivana Mori¢, PhD, Research Associate, Vice President
Marija Mojsin, PhD, Research Associate
Jelena Kusi¢ Tisma, PhD, Research Associate
Jelena Popovi¢, PhD, Research Associate
Ljiljana Rakicevi¢, PhD, Research Associate

Ethics Committee
President, Valentina Djordjevi¢, PhD, Senior Research Associate

Ethics Committee for the protection of experimental animals
President, Aleksandra Divac Rankov, PhD, Research Associate

Sector for laboratory examinations
Head, Branko Tomi¢, PhD, Research Associate

Sector for Technology Transfer
Head, Natasa Goli¢, PhD, Principal Research fellow

Administration, Financial and Accounting Unit
Violeta Evtov, Secretary of the Institute
Maja Jevti¢, Head of financial and accounting unit
Dusko Vuji¢, Independent officer for material, financial and accounting tasks
Milica Pecold, Accounting clerk
Matija Klikovac, Procurement officer

Technical and Supporting Unit
Miladen Cuji¢é, Technical support and person for safety and health at work
Nikola Ili¢, IT support

Hygienists
Bojana Rabljenovi¢, Svetlana Jeremi¢, Milojka Panti¢, Nemanja Matijevic¢

THIRTY YEARS
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B. g. pupekTopa
np Jenena berosuh, By HayyHM capagHUK

3aMeHMNK B. . IMpPeKTopa
np Visana Crpaxunnh, HayyHM caBeTHMK

Hayuno Behe
IIpencemank
np Topnana HukuyeBuh, Hay4HM CaBeTHUK, IPECEIHIK
Yranosu
akageMuK gp Munena CreBaHoBuh, HaydH!I caBeTHUK
np bpanka Bacwpesuh, HayuHn caBeTHMK
np Coma ITaBnoBuh, HayuHM cCaBeTHUK
np Oparuna Pagojkosuh, HayuyHy caBeTHMK
np Becna MakcumoBuh, HaydHM caBeTHUK
1p Munan Kojuh, Hayuynu caBeTHUK
np VBana Crpaxunnh, HayuHM caBeTHUK
np Haramra Tonuh, Hay4nu caBeTHUK
np Jenena Berosuh, By HaydHM capagHUK
np Cuexana Kojuh, Buim HayuHu capagHux
1p Jenena Camapuuh, HayuHU capagHIK
np Harama Kosauesuh Ipyjuunh, Hayunu capagHmk, 3aMeHNK IIpefcefHMKa
np ViBana Mopuh, HayuHN capafjHIK, 3aMEHMK IpefjcefHIKa
1np Mapuja Mojcun, Hay4yHU capaIHUK
np Jenena Kymmh Tumma, HayqHM capafHUK
np Jenena Ilonosuh, Hay4yHu capafHuK
np bpanka 3ykuh, Buiy HayqHN capagHUK
np Jbwpana Pakuhesuh, Hayunn capagnuk
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Ernuxu og6op
ITpencennux, ip Bamentnna hophesuh, Buin HayuHu capagHmnk

Eruuka KoMucuja 3a 3alITUTY JOOPOOUTH OITIEIHNX KUBOTHUIHA
IIpencennux, np Anekcangpa [luBan PankoB, Hay4HM capajHUK

CexTop 3a 1a60paTOpyUjcKa MCONTHBAKA
PykoBopunan, fp Bpanko Tomuh, nayunu capagHuk

CekTop 3a TpaHCc(ep TeXHOIOTHje
PyxoBomunan, np Haramra Tonuh, Hayuynu caBeTHUK

¥ AIMIHICTPATHBHA 1 PUHAHCHjCKO-PAaYyHOBOICTBEHA CTyK0a
Buonera EsroB, cexperap VHcTuTyTa .
Maja Jeptuh, pykoBonunar GrHaHCHjCKO-PadyHOBOJICTBEHE CTyXKOe '
4 Hymko Byjuh, camocranuu pedepeHT MaTepujaHO-GUHAHCY]CKUX M 0OPauyHCKUX IIOCTI0BA
Mumuna Ilenong, pedepeHT 3a aIMIHUCTPATUBHE, KaJpOBCKe 1 GpUHAHCKjCKe TOTpebe .
Maruja KnukoBan, camocranuu pedepeHT 3a HabaBke '
Crry>x6a 3a TexH4Ke 11 momohHe nmocnose
| Mnagen Yyjuh, rexunya noppiuka u nuie 3a 6e36efHOCT 1 3ApaB/be HA Pagy '
Huxkona Mnuh, YT nogpiuka

JIabopaHTH-XMTHjeHNIapu
Bojana Pa6/senoBuh, Ceernana Jepemuh, Munojka ITantuh, Hemawa Marujesuh
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Wctpaxusama y JIMBwM cy 3ammodena n3y4aBameM MOJIEKY/IapHE OCHOBE HAC/IEHIX aHEeMIja VI XeMaTO/IOIIKUX Ma/IuTHUTeTa. Bpe-
MeHOM ce aktuBHOCTY JIMBM npoumpyjy Ha Bemmku 6poj TeMa U3 o6macty 61oMeuIMHe, jeHe Of HajaKTyeTHUjUX 00/1acTu
uCTpaxmBama y 21. Beky. VicTpaxuBama Cy ycMepeHa Ha pacBeT/baBambe MOJIEKy/TapHe OCHOBE OflabpaHuX peTKuX 60/mecTi, 1 TO
KpO3 [M3ajHMpame Mofiena Koju mpefsubajy paspoj 60mecTi Ha OCHOBY TeHeTUYKOT Tpoduia v >kuBoTHNUX HaBuKa (KpoHosa 60-
JIeCT), CaBpeMeHY MOJIEKY/TapHY IUjarHOCTUKY ¥ MOAMGUKALV]y TePaIMjcKMX IPOTOKO/A 3a iedje U ay/ITHe XeMaTOo/IOIIKe Ma-
nuranTete (papMaKoreHOMMKA), PyTMHCKY IIPUMEHY CeKBeHIpamba HoBe reHepaunje (NGS, eHI.) 3a [UjarHOCTUKY PeTKUX
6ormecTy, Kao 1 Pa3Boj pereHepaTUBHe MeMIMHE IpUMeHoM MatnuHyx hemija. IMDBu je npenosnata y Cpouju 1 pernony mno
HajMOJIEPHUjMM JMjarHOCTMYKIM MeTOfaMa Koje Cy cTaB/beHe Y CyX0y 3apasspa. [Janac cy nanopu JIMBM ycMmepenn ka TpaH-
C/TAIlYIOHOj MEIMLIVHYA, Ca IIU/bEM JIa Ce Y 37,paBCTBEHOM CHCTEMY IIPMMEHH IIEPCOHANIN30BaHa MEANIIVHA 3aCHOBAaHA Ha TEHOMY I1a-
LMjeHTa.

Research at LMBm had begun with studies of the molecular basis of hereditary anemia and hematological malignan-
cies. Over time, activities of LMBm have broadened to a great number of topics from biomedicine field, one of the most
current research areas of the 21* century. Research is focused on resolving the molecular basis of selected rare dis-
eases through: designing models that predict the disease outcome based on genetic profile and lifestyle (Chron’s dis-
ease), modern molecular diagnostics and modification of therapeutic protocols for child and adult hematological
malignancies (pharmacogenomics), routine use of Next Generation Sequencing (NGS) technology for rare diseases di-
agnostics, as well as the development of regenerative medicine using stem cells. LMBm is recognizable in Serbia and
the region by the most modern diagnostic methods, which were put at the service of healthcare. Today, LMBm moves
forward to translational medicine, aiming to bring the personalized medicine to the healthcare system.

THIRTY YEARS
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JTabopatopmja 3a MoneKynapHy 6MoMeZUIINHY
Laboratory for Molecular Biomedicine
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Pykosomunarg
np Coma ITaBrnosuh
Hay4YHI CaBeTHUK

Head

Sonja Pavlovi¢, PhD

Principal Research Fellow

np bpanka 3ykuh

BUIIN HAYYHU CapafHUK
Branka Zuki¢, PhD
Senior Research Associate

np Toprana Hukuesnh 1p Maja Crojupkosuh np Harama Tornh

HayYHIU CaBeTHUK BUIIN HAYIHI CapafHUK v BUIIN HAYIHU CapafHUK
Gordana Nik¢evié¢, PhD ) N Maja Stojiljkovi¢, PhD Natasa Tosié, PhD
Principal Research Fellow = Senior Research Associate Senior Research Associate

S
U
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np Tatjana Koctuh

Hay‘iHI/[ Capa}IHI/IK
Tatjana Kosti¢, PhD
Research Associate

1p Becna CriacoBcknu

HAy4HY CapaJiHMK
Vesna Spasovski, PhD
Research Associate

np buwpana Crankosuh

HAyIHU CapafHUK
Biljana Stankovi¢, PhD
Research Associate

1p Teonopa Kapan-BHypauesuh
HayIHI CapagHUK
Teodora Karan-Durasevié, PhD
Research Associate

1p Munena Yrpun

HayIHI CapaJHUK
Milena Ugrin, PhD
Research Associate

R N ) ST i
- |

np Jemena Koctuh

UCTpaXXMBad-CapagHUK
Jelena Kosti¢, PhD
Research Assistant

1p Kpucren Kmaaccen

Hay4YHIU CapaJHUK
Kristel Klaassen, PhD
Research Associate

Vpena Mapjanosuh

UCTPa>KMBAY-CAPATHUK
Irena Marjanovi¢, MSc
Research Assistant

1p Cama Cpsenrtnh

HayYHIU CapaJHUK
Sanja Srzenti¢, PhD
Research Associate

1np Hukona Koryp

Hay‘-IHI/I Capa}lHI/[K
Nikola Kotur, PhD
Research Associate

T

Mumra Bpeha

UCTpaXXMBad-CapagHUK
Misa Vreca, MSc
Research Assistant

Mapnunua Aubenxosuh

UCTpaXXMBad-CapagHUK
Marina Andelkovié, MSc
Research Assistant

J
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U
e

Annra Ckakuh np Bragmmup Tamnh JoBana BacumeBuh

UCTpaXXMBa4-CapagHUK UCTPaXXMBaY-IIPUIIPABHUK UCTpaXXMBaY-CapagHUK
Anita Skaki¢, MSc Vladimir Gasi¢, MD Jovana Vasiljevi¢, MSc
Research Assistant Research Trainee Research Assistant



Research focus

Laboratory for Molecular Biomedicine (LMBm) was founded as the Laboratory for Molecular Hematology (LMH), in which the first re-
search activities were focused on molecular basis of hereditary anemia. Using a (b/b) rat model system, research was focused on regula-
tion of globin genes expression. Simultaneously, research in the gene therapy field started, when mammalian cell culture was successfully
infected with defective retroviral vectors. Also, constitutive expression of human recombinant p-interferon from a retroviral vector en-
abled the study of its gene expression regulation mechanism. Afterwards, the permanent hematopoietic cell lines were successfully trans-
duced with defective retroviral vectors, demonstrating that the produced viruses can be used for hematopoiesis stem cells transduction.

The end of the 90s signifies a transition moment, when research team started a pioneer work on forming a new LMH, setting the base for
new research topics in the field of biomedicine. First studies on hematological malignancies used molecular genetic markers in diagnos-
tics, prognosis and monitoring of all types of leukemias, which remain the hallmark of the Laboratory. Research was broadened with
studies on molecular basis of phenylketonuria and inflammatory bowel diseases, which led to better understanding of etiology and geno-
type-phenotype correlation of these diseases. It is important to note that during this period LMH started its first research in the field of
pharmacogenomics in Serbia. Obtained results led to changes in protocols of childhood acute lymphoblastic leukemia treatment, re-
garding thiopurine S-methyltransferase (TPMT) genotype. Alongside scientific research, LMH becomes recognizable in Serbia and the
region by a diverse range of modern diagnostic methods, which were first introduced in this laboratory and put at the service of health-
care.

After year 2010, research interests of LMH opened a number of new research chapters in biomedicine, with rare diseases being their com-
mon denominator. In regard to the growing number of new scientific topics, laboratory changed its name to the Laboratory for Molec-
ular Biomedicine in 2013. Research interest of LMBm for different human molecular pathologies was constantly growing, and new research
goals were established. Hematologic malignancies remained one of the main foci of LMBm, including research on multiple myelomas and
lymphomas, whereas in leukemia research new markers for the diagnosis, prognosis and disease progression monitoring were targeted.
The research on thalassemias and phenylketonuria continued, and research on various monogenic metabolic disorders was initiated (or-
ganic acidemias, glycogen storage diseases etc). For inflammatory bowel diseases, novel inflammation and apoptosis markers were ex-
amined. Pharmacogenetics of thiopurine drugs continued through the analysis of new pharmacogenetic markers. Furthermore, a
completely new scientific topic started - shedding light on the molecular basis of Perthes disease. Also, research of other rare diseases, such
as celiac disease, congenital adrenal hyperplasia and Gilbert's syndrome started. The molecular genetic basis of these diseases were ex-
amined, and mutational spectrum for Serbia was established. This resulted in the introduction of new diagnostic tests. It is important to
note that, in this period LMBm launched the first research in the field of regenerative medicine. A new approach in treatment of bone and
cartilage diseases based on stem cells was studied. Cultivation and propagation of mesenchymal stem cells and detection of markers char-
acteristic for osteoblasts and chondroblasts led to the implementation of stem cells in orthopedics, and today clinical study is in its final
stage. Ultimate goals of LMBm are directed towards the translational biomedicine, aiming to bring the personalized medicine, based on
patient’s genome, to the healthcare system.

Various aspects of the rare diseases studies became the focus of LMBm projects, with the national project being among the most impor-
tant ones. It dealt with the molecular pathophysiology, diagnostic and therapeutic modalities of rare diseases, while successful coopera-
tion with experts in the fields of law and bioethics contributed to social, ethical and legal aspects of study. Extremely fruitful cooperation
with renowned health institutions in Serbia and the Balkans has contributed to application of acquired scientific knowledge in order to
constantly improve medical practice by introducing molecular genetics diagnosis of genetic disorders and malignancies. Therefore, LMBm
became a unique place in the Balkans for many genetic tests, using the latest molecular genetics approaches which are essential for accu-
rate diagnosis, choice of treatment, prognosis and successful monitoring of the disease. In addition to collaborations in the region, LMBm
has also established successful collaborations with distinguished centers and top scientists from the European Union countries, which re-
sulted in joint publications and partnerships on important projects. LMBm became recognized as a regional expert center for rare diseases,
which resulted in REGPOT FP7 European project. This project has enabled the reinforcement of biomedical sciences through strength-
ening the research potential for the study of rare diseases in Serbia. Samples of a wide variety of human pathologies were collected, and
biobanks were formed, representing the cornerstone for all future research. Owing to this project, IMGGE has acquired the most mod-
ern equipment, enabling the implementation of the state-of-the-art technologies such as Next Generation Sequencing (NGS) in research
and diagnostics of rare diseases.

Alongside research work and expertise in rare diseases diagnostics, LMBm actively participates in education of newcomers at Uni-
versity of Belgrade, especially through realization of multidisciplinary doctoral theses. Today, LBMm consist of 14 PhDs who grew
out right in this Laboratory, and 5 PhD students. Especially important activity of LBM is popularization and promotion of science,
which started with the project “Short Course of DNAlogy*, aimed to disseminate knowledge of molecular biology through “hands-
on“ experiments. Furthermore, LMBm team actively participates in all manifestations popularizing science, such as Science Festival
and Researchers’ Night.

THIRTY YEARS
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DoKyc ucTpakKnBama

JTabopaTopuja 3a MonekynapHy 6uomenuuyny (JIMBM) je ocHoBaHa Kao Jlabopatopuja 3a MonekynapHy xemaronorujy (JIMX), y xojoj
Cy IIpBe MCTpaXKMBauKe aKTUBHOCTY OJJIe ycMepeHe Ha MOJIeKy/IapHy OCHOBY Hac/efHMX aneMuja. Kao mopen cucrem kopuurhed je (6/6)
IIaI[0B, Ha KOMe je M3yJaBaHa perynalniuja eKcIpecyje IMoOMHCKIX TeHa. 3amodeTa Cy U UCTPaKMBaba Ha II0Jby TeHCKe Tepalje, Kaja
cy cucapcke henuje y kynrypu ycneuso napuunypase fedeKTHIM peTPOBUPYCHUM BEKTOPMMA, OK je KOHCTUTYTHMBHA eKCIIpecuja
XyMaHOT peKOMOMHOBaHOr P-uHTepepoHa oMoryhuia npoydaBame MeXaHU3Ma perynalje eKClpecuje OBOr TeHa ca peTpOBUPYCHOT
BeKTOpa. IIoTOM Cy leeKTHUM peTpOBUPYCUMa YCIIEIIHO TPAHCAYKOBaHe IIepMaHEHTHe JIMHUje XeMaTOIIOeTCKUX hennja, ynMe je
IIOKa3aHo Jja ce IPOU3BeIeH) BUPYCH MOTY KOPYCTUTH 3a TPAHCAYKINjy MaTiuuHKX henuja xemaTomoese.

Kpaj meBemeceTux ropyHa fBajieceTor BeKa O3HAYMO je IpelasHM MOMEHAT Kafla MCTPKMBAYKM TUM 3aIll0UMEbe IMVIOHUPCKM pajl Ha
dbopmupamy HoBe JIMX, y K0joj je yTeMe/beHa HOBa Hay4YHa IpoOIeMaTrika 13 06/1acTi 61I0MenIIHe, KOjoM ce tabopaTopuja u faHac 6aBu.
Y oBom IIepyuony Cy 3aro4dera Ipsa MCTpaKBaba 3 O6}IaCTI/I XE€MAaTOJIOIKNX MA/INTHUTETA IIPYIMEHOM MOJIEKYTAPHOT€HETIKIX MapKepa
y OMjarHOCTULIM, IIPOTHO3Y ¥ IIpahery CBYUX TUIIOBA JIEYKeMIja, II0 4eMy je maboparopyja 1 JaHac IIpelo3HaT/busa. Ilopen Tora, oTmoyera
Cy UCTpaXUBama MOJIEKYJIApHE OCHOBE (PEHIIKETOHYpHUje Kao U
3aIa/beHCKIX OOJIeCTH LipeBa KOJi YOBEKa, Koja Cy BO{uIa 60/beM
pasyMeBarby eTUOJIOrMje 6OIeCTU VM TeHOTUII-(PEeHOTHI KOopeaLiyje.
Baxxno je ucrahm ma cy y IMX nokpeHyTa ¥ IIpBa MICTPaXIBaba U3
obmactu papmakoreHeruke y Cpouju. [JobujeHn pesyarartu goBenm
Cy 10 M3MeHa y IPOTOKOJTY JIeYerha IeYjUX aKy THUX IMMPOOIacTHIX
JIeyKeMIja, KOju OroBapajy reHoTuiry Tuonypus-C-Metuiarpancde-
pase (TPMT, eHr.). YIOpeRo ca HayYHOMCTPaXKMBAYKUM paioM, JIMX
TOKOM TOfiMHA IOCTaje mpenosHarpyuBa y Cpouju 1 pernoHy Imo
Pa3sHOBPCHOM [Mjalla30Hy HAjMOJEPHMjUX IMjaTHOCTUYIKIX METOMA
KOje Cy IIpBM IIy T yBefieHe y OBOj 1Tab0paToOpHjI U CTaB/beHe y CITY>KOY
3IpaBba. |
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Haxon 2010. rogune, Hay4HOUCTpakuBauky unrepecu JIMX ce
mupe, ocBajajyhym HoBe o6macTu y OMOMENULVHMU, Il CBOj
3ajelHNYKY VIMEHUTe/b Hajlase y peTKuM 6onectuma. C 063upoM
Ha pactyhu 6poj HOBUX Hay4yHMX TeMaTuKa, maboparopuja 2013.
rofuHe Mewa 1Me y Jlaboparopuja 3a MoJIeKy/IapHy 6JIOMeILIVHY
(JIMBwm). VcTtpaxuBauko uHTepecoBate JIMBM 3a pasmnuute —
XyMaHe MOJIeKy/IapHe IIaTO/IOrNje HEeIIPEKUIHO je paciio, oTBapajyh

HI3 HOBMX UCTPaXXMBAUKIX IIpoOIeMaTHKa. VIaKo XeMaTOoMOMWKI

MaJIMTHUTETU OCTajy jefHO Off IIaBHMX UCTPAKUBAYKNUX POKyca

JIMBM nojbe ucTpakKuBarma ce IMPY 1 Ha MY/ITUIUIE MUjEIOME I

numdoMe, IOK ce y 06/1acTH JieyKeMyja pajii Ha HOBUM MapKepyuMa ‘

y AMjarHOCTUIY, IIpOrHO3K 1 npahemwy Toka 6omectu. Vcrpaku-
Bambe Ha TaJlaceMujaMa I peHIIKeTOHYPUjI IIPOLIMPEHO je Ha HU3
MOHOTeHCKMX MeTabo/mmuKmx 6oecTy (Opraicke anyjemMuje, ImkoreHose uTh). Ha 11opy 3amambemncKux 6071ecTy [jpeBa CIUTUBAHY CY .
HOBU Mapkepy MH¢maManyje u arnonrose. PapkaMoreHeTHKa THOIYPMHCKUX JIEKOBA je HACTAaB/beHa KPO3 aHa/IM3y HOBUX (apMako- '
FeHeTHYKIUX MapKepa. OcuM Tora, 3aI1o4eTa je 1 IOTITYHO HOBA HayYHa IIpobJIeMaTyKa - pacBeT/baBabe MOJIeKy/IapHe ocHobe [leprecose
6onectu. OTHoOYeNTa Cy UCTpaXXMBamka MOJIEKY/IapHOTEHETIYKe OCHOBE ¥ IPYTUX PeTKUX 60/IecTH, Kao LITO Cy LenujadHa 60JecT, .
KOHT'€HITa/IHa afjpeHalIHa XunepIvtasuja v JKmibepos crHpoM, 3a Koje je yrBpher MyTanuonu criekrap 3a Cpoujy, ITO je pe3ynToBaio '
yBODhemeM IMjarHOCTUYKIX TecToBa. BaxxHo je uctahu fa cy y oBoM nepuopy y /IMBM nmokpeHyTa IpBa MCTpaXXBamba U3 00/1acTH
pereHeparusHe MefulVHe. V3y4aBaH je HOBU IPUCTYII y JIedery 00IeCTV KOCTHUjy M XpCKaBulle 6asypaH Ha MaTUYHUM henujama. ,
Kyntusanuja u mpomaranyja Me3eHXMMCKIX MaTHYHYX hemja 1 eTeKimja MapKepa KapaKTepUCTUYHYX 33 0CTe00/IacTe 1 XOHApobacTe '
TOBEJIM Cy 1O IpYMeHe MaTUYHUX hermja y opronenuju, a KIMHNYKA CTyAMja je y 3aBpluHoj dasu. Kpajwy nanopu IMBM cy ycmepern
Ka TPaHC/IAIMOHOj 6MOMEeVILIMHY, Ca LJ/beM Jia Ce Y 3[[paBCTBEHOM CMCTEeMY IIPMMEHM IIepCOHAIM30BaHa MeIMIIIHA 3aCHOBAHA Ha
TMYHOM T€HOMY IIaIjyjeHTa. .

TpopyMeH31MOHATHY MOJIEKY/TAPHM MOJIE/T KOjU IPMKa3yje MyTHPaHM PETMOH MIPOTeNHa
Three-dimensional molecular model of a protein with close-up view of the region harboring
novel pathogenic variant

PasnmuunTy acrexTy U3y4aBama peTKUX 60/ecTy IocTajy Gpokyc npojexara IMbwm, meby kojuma ce nctude HalMoHa/IHY IpOjeKar, Koju
ce 6aB1O MOJIEKY/TAPHOM IATO(V3MOIOTHjOM, AMjATHOCTMYKIM U TePAIMjCKIM MOfJa/TUTeTUMA PETKIX O0IeCTH, [IOK je, ca pyre CTpaHe, .
yCIIelIHa capajiiba ca CTpydmballiMa 13 00/IacTy IpaBa 1 OMoeTHKe TOIIPIHeA ja Ce UCTPaXKe U COLMjaTHU, €TUYKI U IPABHM ACIIeKTH. :
V3yseTHO II0IHA capafilba ca eMUHEHTHUM 3[pBCTBEHMM ycTaHoBaMma y Cpouju u bankaHy gorpuHesa je ja ce CTedeHa Hay4Ha 3Haba
IpUMeRYjy 3a CTalTHO YHanpehyBame MeIMIMHCKe IIpaKce yBohemeM MoJIeKyTapHOTeHeTHYKe IVjarHOCTHKe TeHeTHYKUX ropeMehaja .
u Manuranrera. JIMBM Tako mocTaje jefMHCTBEHO MeCTO Ha bajkaHy 3a MHOTa eHeTMYKa TeCTUpama, KopuilheweM HajHOBMjUX '



Specificities of some research interests of LMBm

Rare hereditary diseases

Rare, hereditary diseases represent a heterogeneous group of diseases characterized by inadequately studied pathogenesis and diagnos-
tics protocols. In LMBm, genetic bases of several rare diseases in Serbia was studied, including thalassemias, phenylketonuria, organic
acidurias, glycogen storage diseases etc. Methodologies for mutation detection were optimized, therefore making basis for molecular di-
agnostics, while novel genetic variants were functionally characterized. Introduction of NGS led to broadening the spectrum of rare dis-
eases that can be diagnosed in LMBm.

Hematological malignancies

The understanding of leukemia, lymphoma and multiple myeloma pathophysiology has rapidly advanced due to molecular genetics stud-
ies. For the first time in Serbia, the methodology used to detect genetic changes associated with pathogenesis of these malignancies was
optimized in LMBm. These analyses are important for proper diagnostics, minimal residual disease detection and prognosis of patients
with hematological malignancies. LMBm research focus includes alterations in cell differentiation, proliferation and apoptosis processes,
studied via mutation detection and measuring molecular markers expression levels, as well as detection of novel markers.

Pharmacogenomics

Pharmacogenomics analyzes relation between genetic variants and therapy response in order to increase drug efficacy and decrease side
effects. First pharmacogenomics studies in LMBm dealt with TPMT gene variants, important for thiopurine therapy personalization. For
the first time in Serbia, clinically relevant TPMT gene variants detection was introduced in LMBm. Based on pharmacogenomics study
of Serbian patients, it was shown that in heterozygous carriers of clinically relevant TPMT variants, therapeutic protocols should be al-
tered by lowering thiopurine drugs doses. Pharmacogenomics potential of non-coding variants, as well as thiopurine therapy influence
on TPMT gene expression level, was also studied in LMBm. The results showed that thiopurine therapy influences TPMT gene expres-
sion in a TPMT gene promoter variable number of tandem repeats-dependent manner. Currently, research focus includes other genetic
variants relevant for thiopurine, methotrexate and glucocorticoid therapy individualization aiming to enhance therapeutic protocols for
acute lymphoblastic leukemia.

Inflammatory bowel diseases

Inflammatory bowel diseases, Crohn’s disease and ulcerative colitis, are chronic relapsing inflammatory disorders of gastrointestinal tract
characterized by genetic heterogeneity and incomplete penetrance. In LMBm, associations between variants in NOD2, TLR4, TNF-a, IL-
6, IL-18 and IL-1RN genes and inflammatory bowel diseases were investigated for the first time in Serbia. Obtained genetic information
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Anarnusa reHeTNYKuX npoduia manyjeHaTa fo6ujeHIx MeToIOM CeKBEHIIpatba HoBe TeHeparje
Analysis of patients” genetic profiles after next generation sequencing
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TPVAECET TOAUHA

MOJIEKY/IaPHOTeHe TUIKMX IIPUCTYIIA, HEOIIXOHUX 3a IIPELM3HY AMjarHosy, 1360p Tepamnuje, IPOrHo3y U ycIelHo npaheme Toka 60mecTn.
OcumMm capagme y pernony, JIMBM je ycrioctaBuia 1 yClelHy capajiiby ca MICTaKHYTUM LIeHTPYMa U BPXYHCKMM HayYHMIMMa U3 3eMajba
EBporcke yHuje, U3 Koje Cy MPOUCTEKIIe 3ajeHMYKe IIyOIMKalyje Kao U MapTHepPCTBa y 3HayajHUM npojekruma. JIMBM mocraje
[Ipeo3HaTa Kao PerroHaIHM eKCIIePTCKI LieHTap 3a peTke 6oyecTy, 1mto je pesynrupano u FP7 REGPOT espornickum npojekrom. OBaj
mnpojexar je omoryhmo yHamnpeberme 61oMennIMHCKIX HayKa KPO3 OjauyaBarbe MCTPAKMBAYKOL MOTEHIVjaa 3a N3ydaBambe PeTKUX
6omectu y Cpbuju. IIpukymnipeHe cy 61obaHke y3opaka BeMKOr Opoja pasnmauTuX XyMaHNUX IIaTONOr1ja KOje IPefCTaB/bajy KaMeH
TeMesbal] 3a cBa Oynyha ucrpaxnBama. 3axBapyjyhn opoM mpojexry, IMITH je HabaByo HajMO#epHMjY OIIpeMy, Te je crora oMoryhena
[IpUMeHa HajcaBpeMeHIje TEXHOIOTje, Kao IITO je CeKBeHIupare HoBe reHepariuje (Next Generation Sequencing, €Hr.) y UCTPaXUBamby
U IVjaTHOCTULIM PETKUX 6OJIeCTH.

[Nopen HayYHOMCTPa>KMBAYKMX PE3YITATa U eKCIIepTU3e Y AUjaATHOCTULY PeTKUX 6omecty, IMBM akTUBHO y4ecTByje 1 y 06pasoBamy
M/IaJX KaJjpoBa y OKBUPY YHMBep3uTeTa y beorpany, Hapounto y npouecy uspaze MyITUAUCIMAIIMHAPHMX JOKTOPCKMX Tesa. [laHac,
tuM JIMbM 4uHM YeTpHaecT JOKTOpa HayKa M IIeT CTyJeHaTa JOKTOPCKUX CTY/iUja, IIpM 4eMy Cy TOTOBO CBU JJOKTOPM HayKa CTacau
YIIpaBO y 0BOj 1a00PaTOPUju, U Pa3BUIIN Ce y yCIlelliHe ucTpaxxnBade. [ToceOHO je 3HauajHa aktuBHOCT JIMDBM y monynapusanujyu Hayke,
Koja je 3amodera Kpo3 peanusalljy Ipojexra ,Mana mkomna JHKnoruje®, ca uypeM momynapusanuje MoieKkyIapHe 610I0Tyje Kpo3
»ypanu cam” exciepumente. [Topep Tora, ywranoBu JIMBM akTHBHO y4ecTBYjy y MaHupecTannjama Koje moIynapusyjy HayKy, Kao IITo
cy ®ectusan Hayke u Hoh ucrpakusaya.
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CIIe].H/I(l)I/I‘IHOCTI/I lIOjeI[I/IHI/IX HAayYHOUCTPAKMBAYKUX obmacTu

Hacnengne petke 6omectu

Hacnengne petke 60ecTy IpefcTaB/bajy XeTepOreHy Ipyly 000/berba ca HeOBO/BHO UCTPa’KEHOM IIaTOT€He30M M AMjarHOCTUYKIM
nporokomuMa. Y JIMDBM je n3ydaBaHa reHeTIYKa OCHOBA HEKOJIMKO peTKux 6onectu y Cpouju (tamacemuje, QeHMIKeTOHYpHja, OpraHCKe
anmpypuje, IIMKOreHo3e), e Cy MeTofie 3a IeTeKIMjy MyTallJja ONTYMI30BaHe, CTBapajyhu OCHOBY 3a MOJIEKY/IApHY AUjaTHOCTUKY,
IOK Cy HOBOOTKpPMBEHE T'eHeTIM4Ke BapyjaHTe QYHKIMOHATHO OKapakTeprucaHe. Ca JOIAaCKOM TEXHONOIMje CeKBEHLMpamba HOBe
reHepanuje, 6poj peTkux 60JecTy 3a Koje ce Bpu gujarHoctyka y IMBM pacTe u3 gaHa y gaH.

XeMaTonomK MaTUTHUTETI

PasymeBame matodusnonoruje neykemuja, mmdoma u
MYITUIUIMX MUjelloMa 3Ha4YajHO je HAIpeJoBajIo 3aXBa-
pyjyhu MonexynapHoreHeTdknm crymujama. Y JIMBuM je,
npsu 1yt y CpOuju, OnTUMMU30BaHa METOLOIOTHja KOjOM Ce
reHeTHYKe TPOMeEHE, TI0Be3aHe ca IIaTOreHe30M HaBeIeHIX
MaJUTHUTETA, OTKPUBAjy HAa MOJIEKYJTapHOM HUBOY I
KOPJCTE 3a TI0CTaB/bakbe INjarHO3€, IETEKIjy MUHMMATIHE
pesunyante 60mecTy 1 porHosy. Vicrpaxusamwa JIMBuM cy
ycMepeHa Ha npahemwe nopemehaja mporjeca gudepenim-
januje, mpomdeparyje 1 alonTo3e Kpo3 HU3 METOAA 3a :
HeTeKUMjy MyTanuja u ofpehyBame HUBOA eKcrpecuje '
MOJIEKYJTapHUX MapKepa, Kao M Ha JeTeKIMjy HOBUX
Mapkepa.

DapMaKOreHOMIKA
dapmakoreHoMuKa Ipoydasa ofHOC 13Meby remeTmaxmx :
BapMjaHTY U OFTOBOpPA Ha Tepamujy y Lwby nosehaBama '
epUKacCHOCTY VI CMamb/Bamba HOXE/beHNX epeKaTa TeKoBa.
@apmakoreHeTndka ucnutuBama y JIMbm cy mouena ,
ImpoyJaBameM Bapujantu y TeHy TPMT, BaxHUX 3a ‘
NepCOHANMNM3aMjy Tepalyje TUOYPUHCKUM JIEKOBUMA. Y
0BOj naboparopuju je, npsu nyr y CpOuju, ysemeHa
METOMIONOTMjA 3a JETEKUMjy KIMHUYKA PeeBAHTHUX |
BapujaHTu y reny TPMT. Ha oCHOBY peTpOCIeKTUBHE I '
Mesenxnmcke MaTidHe hernje nsnoBane us aIIIO3HOT TKMBA IICA IIPOCIEKTUBHE (baPMaKOFeHeTM‘{Ke CTYJIMje Ha CpPIICKUM
Mesenchymal stem cells isolated from a dog adipose tissue MALMjEeHTVMa, IIOKa3aHO je Jja KOJ XeTepPO3UTOTHUX !
HOCH/IAIIA KJIMHIYKY Pe/IeBaHTHMX BapujaHTn y reny TPMT '
Tpeba U3MEHNUTH TePAIIVjCKU IIPOTOKOJI CMab/BabeM 1032




was used for design and quality assessment of risk prediction model for Crohn’s disease and ulcerative colitis. Research also included
analyses of expression levels of proinflammatory (TNF-a, IL-6) and apoptotic (Bcl-2, Bax, Fas, FasL) genes in inflamed and un-inflamed
intestinal mucosa, as well as in peripheral blood of Crohn’s disease patients. Also, DNA binding activity of NFkB protein was investigated
in intestinal mucosa from patients with Crohn’s disease. Results showed that expression levels of analyzed genes, as well as NFkB DNA
binding activity, are related with gut mucosa damage specific for Crohn’s disease.

Perthes disease

Perthes disease is idiopathic avascular osteonecrosis of hip in children, with an unknown etiology. Prevailing view is that Perthes disease
is multifactorial, caused by combination of environmental and genetic factors. For the first time in Serbia, association of gene variants with
a role in coagulation (FactorV, Factorll, MTHFR and PAI-1) with Perthes disease appearance was analyzed in LMBm. Furthermore, we
analyzed association of genetic markers of inflammation (IL-6, IL-3, TNF-&, TLR4), and the expression level of IL-6 and TNF-« genes, with
Perthes disease. Also, we analyzed the expression level of genes involved in inner: Bax, Bcl-2 and Bcl2L12, and extrinsic apoptotic path-
way: Fas and FasL in Perthes patients’ samples. The results showed significantly increased level of expression of pro-apoptotic factor Bax,
along with significantly higher Bax/Bcl-2 ratio in patient group. This is the first report on main apoptotic factors status in Perthes pa-
tients, pointing to relevance of disrupted inner apoptotic pathway in pathophysiology of disease.
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TPUOECET TOONMHA

THOIYPUHCKMX /iekoBa. OcuM Tora, n3ydaBaH je hapMaKoreHITIK 3Ha4aj HeKOAMpajyhux BapujaHTyt y OBOM reHY, Kao 1 YTUI1{aj TMOIy PUHCKe
Tepamnuje Ha HUBO ekcripecuje reHa TPMT. IlokasaHo je fa TMOIypMHCKA Tepalyja yTUde Ha eKCIIPecujy OBOT TeHa Koja je MOfy/IICcaHa
BapyjaOyIHUM OpojeM TaH/IeMCKIX IIOHOBaKa y IpoMortopy rena TPMT. VcTpaxuBama cy HacTaB/beHa IIPOyYaBabeM BapyjaHTH Y IPYTUM
TeéHlMMa pE/IE€BAHTHUM 3a I/IHI[I/[BI/I}Iya)II/ISaHI/ij Teparmje TUOIIYPUHCKUM JIEKOBMMA, Kao U I/IHI[]/IBI/IJIyaTH/ISaHI/ij Teparmje JICKOBMMa
METOTPEKCAaTOM U ITTyKOKOPTUKOUVMA, Y IM/bY YHarpehnBamwa nedera akyTHe 1MM(OOIaCcTHE TeyKeMje.

3amapemCcke OomecTu npesa

3amnamemcke 6omectu npesa, KpoHosa 6071ecT u yiLepo3Hu KOMUTIC, UCIO/BaBajy ce KAa0 XpOHMYHA MHGIaMalja JUTeCTUBHOT TPaKTa
U KapaKTepHUILy ce TeHeTUIKOM XeTeporeHouhy 1 HemoTIyHoM ¢eHoTurckoM nererpadunuoihy. Y JIMBu je npsu nyt y Cpouju
UCIIMTKMBaHA acouyjanyja Bapujautu y reuuma NOD2, TLR4, TNF-«, IL-6, IL-13 n IL-1RN ca 3ama/belCKMM 0OecTMMa LipeBa.
Vudopmaruje fobujeHe reHeTHIKMM aHaMM3aMa McKopuiheHe cy 3a Au3ajH U MCINUTUBalbe KBATUTETAa MOeNa 3a IpefBubame pusnuka
3a gobujame oBux 6omectu. Kop manmjenara ca Kponosom 6oneurhy ucnmtuBany ¢y u HuBou excupecuje mpontgnamaropuux (TNF-
o, IL-6) n anonrotckux (Bcl-2, Bax, Fas, FasL) reHa, Kako jI0KaJHoO, y nH¢aManyjom 3axsaheHoM 1 He3axBaheHOM MHTeCTMHATHOM
TKMBY, Tako 1 cucteMckn. Taxkobe, ncnutusana je JHK Besyjyha aktuBHOCT nporenna NFkB nopekom u3 MHTeCTUHAIHOT TKMBa
nanujenara ca Kponosom 6omnemnthy. Pedynraru cy mokasanu fia je HUBO eKCIIpecHje MCIIUTUBAHYX reHa, Kao 1 [JHK Besyjyha aktuHOCT
OBOT TPAHCKPUIINMOHOT (aKTOPa, IOBE3aHM ca IPOMeHaMa Ha MHTeCTUHATHO] CIysHULM cienuduyHuM 3a KpoHoBy Oomect.
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IleprecoBa 6omect

ITeprecoBa 6GomecT je MAMONATCKa aBacKylapHa oOcCTeoHekposa emmduse demypa, dmja eTmonoruja je HemosHarta. bormect je
myntudakropujanHa, n3asBaHa KOMOMHALIMjOM CPeVHCKUX U reHeTMIKuX ¢akropa. Y JIMBM je npsu nyT kop maunjenara us Cpbuje
aHa/IM3UpaHa acolVjalyja BapUjaHTH IeHa Yuji IPORYKTU YUeCTBYjy Y mpouecy koaryrauuje (FV, FII, MTHFR u PAI-1) ca nojaBoM
ITeprecose 6onectu. ITopex Tora, UCIUTaHa je acolMjallMja FeHCKUX BapujaHTH Mapkepa uHpnamauuje (IL-6, IL-3, TNF-a u TLR4) u
HuBoa excripecuje IL-6 n TNF-« reHa, ca [TleprecoBom 6omenthy. Takobe, ananusnpana je u ekcripecuja Meujaropa yHyTpaliber: Bax,
Bcl-2, Bel2L12, u cioypauimer: Fas u FasL anonToTckor myTa Kop, HmanujeHata ca IleprecopoM 6omenthy. PesynTaTy oBOr ncTpaxkupama
Cy TIOKas3a/iy 3Ha4ajHO MOBUIIEH HIBO eKCIIPeCHje MPOaoNTOTCKOT pakTopa Bax, Kao u IMOBUIIIEH OfHOC eKcrpecuje Bax/Bcl-2 rena xop
nanujenara. OBO MCTpaKUBambe je IPBO y KOMe je aHa/IM3VpaH CTaTyC MapKepa aloIlTo3e Kof manujeHara ca Ileprecosom 6omemhy u
KOje je yKasaso Ha 3Hauaj mopemehaja yHyTpalliber anmonToTCKOr yTa Ha pa3Boj oBe 60/mecT.

Opa6pane nyonukaiyje

Stojiljkovic M, Jovanovic ], Djordjevic M, Grkovic S, Cvorkov Drazic M, Petrucev B, Tosic N, Karan Djurasevic T, Stojanov L, Pavlovic S (2006). Molecular and
phenotypic characteristics of patients with phenylketonuria in Serbia and Montenegro. Clin. Genet. 70(2):151-5.

Dokmanovic L, Urosevic J, Janic D, Jovanovic N, Petrucev B, Tosic N, Pavlovic S (2006). Analysis of thiopurine S-methyltransferase Polymorhism in the Population
of Serbia and Montenegro and Mercaptopurine Therapy Tolerance in Childhood Acute Lymphoblastic Leukemia. Ther. Drug. Monit. 28(6):800-6.

Colovic N, Tosic N, Aveic S, Djuric M, Milic N, Bumbasirevic V, Colovic M, Pavlovic S (2007) Importance of early detection and follow-up of FLT3 mutations
in patients with acute myeloid leukemia. Ann. Hematol. 86(10):741-7.

Zukic B, Radmilovic M, Stojiljkovic M, Tosic N, Pourfarzad F, Dokmanovic L, Janic D, Colovic N, Philipsen S, Patrinos G, Pavlovic S (2010). Functional analy-
sis of the role of the TPMT gene promoter VNTR polymorphism in gene transcription. Pharmacogenomics. 11 (4), 547-557.

Giardine B, Borg J, Higgs D, Peterson K, Philipsen S, Maglott D, Singleton B, Anstee D, Basak AN, Clark B, Costa F, Faustino P, Fedosyuk H, Felice A, Francina
A, Galanello R, Gallivan M, Georgitsi M, Gibbons R, Giordano P, Harteveld C, Hoyer J, Jarvis M, Joly P, Kanavakis E, Kollia P, Menzel S, Miller W, Morad-
khani K, Old J, Papachatzopoulou A, Papadakis M, Papadopoulos P, Pavlovic S, Perseu L, Radmilovic M, Riemer C, Satta S, Schrijver I, Stojiljkovic M,
Thein SL, Traeger-Synodinos J, Tully R, Wada T, Waye ], Wiemann C, Zukic B, Chui D, Wajcman H, Hardison R, Patrinos P (2011). Systematic docu-
mentation and analysis of human genetic variation in hemoglobinopathies using the microattribution approach. Nat. Genet. 43(4): 295-301.

Milosevic JD, Puda A, Malcovati L, Berg T, Hofbauer M, Stukalov A, Klampfl T, Harutyunyan AS, Gisslinger H, Gisslinger B, Burjanivova T, Rumi E, Pietra D, Elena
C, Vannucchi AM, Doubek M, Dvorakova D, Robesova B, Wieser R, Koller E, Suvajdzic N, Tomin D, Tosic N, Colinge J, Racil Z, Steurer M, Pavlovic S,
Cazzola M, Kralovics R (2012). Clinical significance of genetic aberrations in secondary acute myeloid leukemia. Am ] Hematol. 87(11):1010-6.

Klampfl T, Milosevic JD, Puda A, Schonegger A, Bagienski K, Berg T, Harutyunyan AS, Gisslinger B, Rumi E, Malcovati L, Pietra D, Elena C, Della Porta MG, .
Pieri L, Guglielmelli P, Bock C, Doubek M, Dvorakova D, Suvajdzic N, Tomin D, Tosic N, Racil Z, Steurer M, Pavlovic S, Vannucchi AM, Cazzola M, .
Gisslinger H, Kralovics R (2013). Complex Patterns of Chromosome 11 Aberrations in Myeloid Malignancies Target CBL, MLL, DDB1 and LMO?2. PLoS ‘
One. 16;8(10):e77819. ‘

Paschou P, Drineas P, Yannaki E, Razou A, Kanaki K, Tsetsos F, Padmanabhuni SS, Michalodimitrakis M, Renda MC, Pavlovic S, Anagnostopoulos A, Stama-
toyannopoulos JA, Kidd KK, Stamatoyannopoulos G (2014). Maritime route of colonization of Europe. Proc. Natl. Acad. Sci. U S A. 111(25):9211-6. ‘

Zerjav Tansek M, Groselj U, Angelkova N, Anton D, Baric I, Djordjevic M, Grimci L, Ivanova M, Kadam A, Kotori V, Maksic H, Marginean O, Margineanu O, ‘
Miljanovic O, Moldovanu E, Muresan M, Nanu M, Samardzic M, Sarnavka V, Savov A, Stojiljkovic M, Suzic B, Tincheva R, Tahirovic H, Toromanovic '
A, Usurelu N, Battelino T (2015). Phenylketonuria screening and management in southeastern Europe - survey results from 11 countries. Orphanet J. '
Rare Dis. 10:68. .

Stojiljkovic M, Klaassen K, Djordjevic M, Sarajlija A, Brasil S, Kecman B, Grkovic S, Kostic ], Rodriguez-Pombo P, Desviat LR, Pavlovic S, Perez B (2016). Mo-
lecular and phenotypic characteristics of seven novel mutations causing branched-chain organic acidurias. Clin Genet. doi: 10.1111/cge.12751.



INSPIRED BY SCIENCE

« Production of retroviral vector for application in gene therapy (strategic project, No. S.6.35.76.0120). Ministry of Science and Technology, Republic of Serbia,
1998-2000

» Molecular diagnosis of hereditary diseases in medicine (strategic project, No. S.6.35. 75.0 126). WP: Molecular diagnosis of thalassemia. Ministry of Science
and Technology, Republic of Serbia, 1998-2000

» Mutated gene in different genetic backgrounds (fundamental research project, No. 1417). Ministry of Science and Technology, Republic of Serbia, 2001-2005

» Genomic elements in phenotype modulation (fundamental research project, No. 143051). Ministry of Science and invironmental protection, Republic of Ser-
bia, 2006-2010

« Clonal transformation of hematopoietic stem cells (fundamental research project, No. 145061). Ministry of Science and invironmental protection, Republic of
Serbia, 2006-2010

o Health improvement in Serbia trough reinforcement of biomedical science and technology “HISERBS” (international project, No. SSA, FP6-INCO-026357).
European Commission, 2006-2009

« European LeukemiaNet - “Strengthen and develop scientific and technological excellence in research and therapy of leukemia (CML, AML, ALL, CLL, MDS,
CMPD) by integration of the leading national leukemia networks and their interdisciplinary partner groups in Europe” (international project, No. FP6-LSHC-
CT-2004). European Commission, 2004-2011

« Short course of DNAlogy (science popularisation project). Ministry of Science and Technological Development, Republic of Serbia, 2009
« Short course of DNAlogy (science popularisation project). Ministry of Science and Technological Development, Republic of Serbia, 2010

« Rare diseases: Molecular Pathophysiology, Diagnostic and Therapeutic Modalities and Social, Ethical and Legal Aspects (integrative and interdisciplinary re-
search project, No. 41004). Ministry of Science and Technological Development, Republic of Serbia, 2011-2014

« Researchers'Night Fever “RENIFEVER® (international project, No. CSA-SA, FP7-PEOPLE-2011-NIGHT- 287432). European Commission, 2011
o Short course of DNAlogy (science popularisation project). Center for Popularization of Science, Republic of Serbia, 2011

» Molecular basis of organic acidurias in Serbia and application of new therapeutic strategies based on genotype (Research project within scientific and tech-
nological cooperation between Republic of Serbia and Kingdom of Spain, number 451-03-02635/2011-14/14, 2012-2014)

« Pharmacogenomic markers in immunosuppressant and immunomodulatory drug treatment: from validated biomarkers to genotyping kits and clinical algo-
rithms (Research project within scientific and technological cooperation between Republic of Serbia and Republic of Slovenia, number 451-03-3095/2014-09/45,
2014-2015)

« Strengthening the Research Potential of IMGGE through Reinforcement of Biomedical Science of Rare Diseases in Serbia - en route for innovation - SER-
BORDISinn (EU-FP7-REGPOT, 316088, 2013-2016)

Awards

o Award of “Goran Ljubijanki¢” Foundation for best BSc thesis in the field of molecular biology in Serbia (Ljubica Perisi¢, 2003; Maja Stojiljkovi¢, 2004; Ana Ste-
vanovic¢, 2005; Nikola Kotur, 2009; Kristel Klaassen, 2010; Nikola Novc¢i¢ 2011)

» Award of “Goran Ljubijanki¢” Foundation for best PhD thesis in the field of molecular biology in Serbia (Branka Zuki¢, 2010; Milena Radmilovi¢, 2011; Teodora
Karan - Durasevi¢, 2012; Kristel Klaassen, 2015)

« Young Investigators Award in the 10th International Congress of Inborn Errors of Metabolism according to outstanding presentation, Tokyo, Japan (Maja Sto-
jilikovié, 2006)

« First HUGO Young Fellowship Award at the HUGO Mutation Detection Training Course, Rotherdam, The Netherlands, for “Polymorphisms in the pheny-
lalanine hydroxylase gene as modulators of phenotype and genetic population markers” (Maja Stojiljkovi¢, 2008)

THIRTY YEARS
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ITpojexTn

o PexombunanTHa [JJHK (TeHeTnuko MIKembepcTBO) U 6110TeXHOMOrMja (IIpojeKaT OCHOBHUX UCTpaXKuBama, 6p. 1.41). I[Totmpojexat: IIpuMena TexHomornje
pexombunantHe [TIHK y kaysaHoj Tepammjyu HaclIeTHUX 11 MHPEKTUBHUX 000/berba. MUHUCTAPCTBO 3a HAYKY U TeXHOTIOIN)Y, Perry6muke Cp6uje, 1986-1990

« Anemia Syndrome of b/b Rat ( JF-789). NIH Bethesda, 1986-1990

o PexombunantHa JJHK y ncTpakuBamy offHOCa FeH-IIPOTeNH (IIpojeKaT OCHOBHUX UCTPaXKiBama, E-1407). IloTnpojekat: MoJeKyapHa OCHOBA TPaHCIOPTa
mpoTerHa kpo3 hemjcky Mem6pany. MUHUCTapCTBO 3a HayKy U TexHonorujy Perrybnuke Cp6uje, 1991-1995

« MornekynapHa 0CHOBa TpaHCIIOpTa IIpoTerHa Kpo3 hemjcky MeMOpany (IIpojexaT OCHOBHUX UCTPaXuBamba, 6p. 03E09). MuHUCTApCTBO 3a HAYKY U TEXHO-
norujy, Perry6mxe Cp6uje, 1996-2000

o [Ipon3BoAtba peTPOBUPYCHNX BeKTOpa (MHOBALMOHN IIpojeKar, 6p. 11.3.1223). MuHKUCTapCcTBO 3a HayKy 1 TexHonorujy Pemy6mke Cpbuje, 1996-1997
« The Hsp70 proteins in mutant cells (CRP/YUGY97-04), ICGEB, Vranuja, 1997-2000

o [ercxka Tepamuja peTpOBUPYCHIM BeKTOpMMa (CTpaTelIKy Ipojekar, 6p. C.6.35.76.0120). MuHMICTapCcTBO 3a HAYKY 1 TeXHOMOrH)y, Pemry6nuke Cpbuje, 1998—
2000

» MorexynapHo 610/IOMLIKa AMjaTHOCTIIKA HACETHUX 060/betba y MeanuyHI (CTpaTewky mpojekar, 6p. C.6.35.75.0126). Ilotnpojexar: MoneKyrapHa Aujarto-
CTUKa TajaceMuja. MIHICTapCTBO 3a HayKy U TexHonorujy Perrybnuke Cpbuje, 1998-2000

o MyTupaHu reH y KOHTEKCTY APYIUX TeHa (IIpojeKaT OCHOBHIMX UCTPAXINBamka, 6p. 1417). MyHICTapCcTBO 3a HAayKy U TeXHOMOrKjy Perry6imke Cpbuje, 2001
2005

o CTPyKTYpHU €/IeMeHTI FeHOMa y MOofynanuju ¢peHoTnia (IpojeKaT OCHOBHMX MCTPaXK1Bamwa, Op. 143051). MMHICTapCTBO 32 HAYKY U 3alITUTY )KUBOTHE Cpe-
nuHe, Penry6muxe Cp6uje, 2006-2010

» MosnekynapHO-reHCKI MapKepu KJIOHCKOT ITpeobparkaja MaTnyHMX henja xemaromnoese (IIpojekaT OCHOBHUX UCTPaXKUBamba, 6p. 145061). MuHucTapcTBO 32
HayKy U 3alITUTY XUBOTHe cpeyHe Perry6muke Cpbuje, 2006-2010
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o Health improvement in Serbia trough reinforcement of biomedical science and technology “HISERBS” ( SSA, FP6-INCO-026357). European Commission,
2006-2009

« European LeukemiaNet -“Strengthen and develop scientific and technological excellence in research and therapy of leukemia (CML, AML, ALL, CLL, MDS,
CMPD) by integration of the leading national leukemia networks and their interdisciplinary partner groups in Europe” ( FP6-LHSHC-CT-2004) European Com-
mission, 2004-2011

o Maa mkona JJHKoruje (mmpojexar nmomnynapusalpyje Hayke). MUHICTapCTBO 3a HAYKy M TEXHOJOLIKY pasBoj Peny6nke Cp6uje, 2009
» Masa mxona [IHKoruje (mpojexar momymapusanuje Hayke). MUHICTapCTBO 3a HAyKy U TeXHOJIOWIKY pa3Boj Penry6mnke Cpbuje, 2010

o PeTke 6ormecTu: MoJIeKy/apHa MaTopuaoIoruja, AMjarHOCTUYKY ¥ TePaIjCKU MOJAIUTETY VI COLVjaTHY, €TUYKM ¥ TIPAaBHM acleKTy (IIpojeKaT MHTerpas-
HOT U MHTePAMCUMIUIHAPHOT MCTPaXKVBamba, O6p. 41004). MUHUCTapCTBO 3a HAyKY ¥ TEXHOIOLIKY pa3Boj Penry6bnuke Cpouje, 2011-2016

« Researchers'Night Fever “RENIFEVER® (CSA-SA, FP7-PEOPLE-2011-NIGHT- 287432). European Commission, 2011
» Mana mxona JHKnornje (mpojexar nomynapusanyje Hayke). Ilenrap sa nmomynapusanujy Hayke Perrybnuke Cp6uje, 2011

« MosexynapHa 0CHOBa OpraHcKuX aryypuja y CpOuju u mpyMeHa HOBUX Tepalley TCKUX cTpaTernja 6asypaHux Ha reHOTHUITy (61/1aTepaiHu IIpojeKaT HaydHe
U TeXHOJIOLIKe capapibe nsMmeby Peny6mike Cp6uje n Kpamesnne llnanuje, 6poj 451-03-02635/2011-14/14, 2012-2014)

o« GapMaKOreHOMIYKI MapKepy y MMYHOCYIIPECUBHO] ¥ HIMYHOMOJY/IATOPCKOj TePAIjiL: Off BalUANPAHNUX MapKepa 40 KUTOBA 3a T€HOTUIN3ALU)Y U K-
HWYKMX anropurama (6aaTepasHy IpojeKkaT HaydHe VI TeXHOJIOMIKe capafbe u3Mehy Perry6mike Cp6uje n Penry6mke CroBenuje, 6poj 451-03-3095/2014-
09/45, 2014-2015)

« Strengthening the Research Potential of IMGGE through Reinforcement of Biomedical Science of Rare Diseases in Serbia — en route for innovation - SER-
BORDISinn (EU-FP7-REGPOT, 316088, 2013-2016)

Harpape

» Harpaga ®onpaunje ,,Topan Jbybujankuh® 3a Haj6o/be fUIoMcke pafose 13 06macTu Monekynapte 6uonoruje y Cpbuju (Jby6uua INepumunh, 2003; Maja
CrojuwskoBuh, 2004; Ana Cresanosuh, 2005; Huxoma Koryp, 2009; Kpucren Knaaccen, 2010; Hukona Hosunh, 2011)

» Harpapa ®onpauuje ,,Jopan Jby6ujanknh® 3a Hajoorbe JOKTOpPCKe AucepTalyje n3 o6actu MonekynapHe 6uonornje y Cpouju (bpanka 3ykuh, 2010; MuneHa
Pagmuosuh, 2011; Teonopa Kapan-BHypautesuh, 2012; Kpucren Kinaaccen, 2015)

« Harpapa 3a Majie nctpakupade Ha JleceToM MHTePHAIMOHATHOM KOHTPeCy 0 ypoheHnM 6omectiuma Metabomama (Maja Crojuekosuh, 2006)

« [IpBa Harpaza 3a maaze ucrpaxkusade Ha HUGO papnonnun (Human Genom Organization Mutation Detection Workshop, Porepgam, Xonmauauja) 3a pag,
“Polymorphisms in the phenylalanine hydroxylase gene as modulators of phenotype and genetic population markers” (Maja Crojupkosuh, 2008)
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JTaboparopuja 3a MonekynapHy 61onorujy (JIMB) onpenerbena je na Heryje GpyHIaMeHTaTIHa UCTPXXMBamba y 00/IaCTH MOJIEKy/IapHe
6mornoruje 1 MoeKy/IapHe TeHeTHKe €yKapMoTa, y3 Koja ce yIIopesio pasBujajy U IpyMemeHa UCTpaKiBama y ouomenumyan. Hay-
YHOMCTpaKuBayky nHTepec JIMDB ykpyuyje mpoyuaBame Kopemnalyje TeHOTUIA ca (GEeHOTUIIOM, JUjaTHOCTHKY U IPOTHOCTUKY
PeTKMX MOHOTeHCKMX (IuctuyHa pubposa, xemopunuja, seuyjennyja anda-1-anturpuncuxa) u Mynrudakropujamamx (ka-
pAMoBacKyIapHe, IiyhHe, Manurae) 60ecti, Kao U GyHKLIMOHANIHY KapakTepusanujy nporerta mumnhsue hennje. [Ipumemena
MICTPaKMBabha OPMjeHTUCAHA Cy Ha OCBajarbe 1 IPMMeHY MeTOJa MOJIeKy/IapHe ujarHocTuke 6omecty yoeka. JIMD je 6mma mpsa
naboparopuja y HaIlOj 3eM/bM) KOja je yBesIa IIOCTHATA/IHY 1 IPeHaTaIHy AUjarHOCTUKY LucTiuaHe pubpose, xeModunnje 1 TpoM-
6odnnmje. Capagunuy JIMDB kpenpajy fuHaMmyHy akafeMcKy aTMocdepy 3a HaydHM paji ¥ HalpelaK, M aKTUBHO hopMMpajy
HAy4HU NOAM/IA/IAK Kpo3 ydenrhe y n3Bobhemy moKkTOpcKor nporpama MonekynapHa 6monoruja Ha buonomkom dakynretry Yan-
Bepautera y beorpany. JIMb nma passujeny MehyHapopiHy capajiby 1 IpeficTaB/ba Hallly HAy4YHY 3ajefHULy y Mehynapomguum op-
raansanujama ESHG, ORPHANET 1 EPMA.

Laboratory for Molecular Biology (LMB) is focused on fundamental research in the fields of molecular biology and
molecular genetics of eukaryotes, with simultaneous development of applied research in biomedicine. Scientific re-
search interests include the study of genotype/phenotype correlation, diagnosis and prognosis of rare monogenic (cys-
tic fibrosis, hemophilia, alpha-1-antitrypsin deficiency) and multifactorial (cardiovascular and lung diseases, cancer)
diseases, and functional characterization of muscle cell specific proteins. Applied research is focused on development
and application of molecular diagnostics of human diseases. LMB is the first laboratory in the country that introduced
the postnatal and prenatal diagnosis of cystic fibrosis, hemophilia and trombophilia. LMB team creates a dynamic ac-
ademic environment for scientific research and progress, and actively contributes to formation of young scientists
through participation in the doctoral program in Molecular Biology at the Faculty of Biology, University of Belgrade.
LMB has wide international cooperation and represents our scientific community in international organizations ESHG,
ORPHANET and EPMA.

THIRTY YEARS
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Research focus

Laboratory for Molecular Biology (LMB) research is focused on molecular biology and molecular genetics of eukaryotes and in the last
decade on biomedicine. LMB mission is to foster fundamental research, and simultaneously develop applied research.

Upon the establishment of LMB, the fundamental research was dedicated to determination of how the local structures of the DNA de-
pends on the nucleotide sequence, as well as the development of molecular diagnostic methods for rare disease cystic fibrosis (CF). The
study on correlation of the presence of DNA of human papillomaviruses in cervical lesions and histopathologic findings has contributed
to the development of the vaccines against cervical cancer. Within the LMB, a research team was formed to work on the molecular biol-
ogy of plants, with the focus on the buckwheat storage proteins. In 2002 this group established a new Laboratory.

Cystic fibrosis

The pioneering work of research team within LMB provided the first data on the types and abundance of mutations in the CFTR gene in
our population, which created the basis for long-term cooperation in the frame of CF Network and participation in several international
projects and data bases. These studies led to the introduction of new diagnostic methods for CF, as well as to their standardization, inno-
vations and modifications regarding the biological material as a source of DNA, as well as the selection of existing methods for the analy-
sis of the target DNA fragments. That included the use of samples from neonatal screening for phenylketonuria, non-viable fluid cells, direct
amplification of the DNA from the oral mucosa epithelial cells, and whole blood samples. For the analysis of specific mutations we used
nonradioactive asymmetric PCR combined with SSCP (single-strand conformation polymorphism), denaturing gradient gel elec-
trophoresis (DGGE) followed by silver staining, and later, automated DNA sequencing based methods. In 1989, for the first time in our
country, the prenatal diagnosis was performed in families at risk of CF. In addition to patients with CF, CFTR gene analysis was carried
out in patients with atypical CF, as well as in CFTR related disorders (male infertility, chronic pancreatitis, disseminated bronchiectasis).

From molecular diagnostics to fundamental
research and back

= Pioneering research of LMB in the field of molec-
; el ular genetics and publications related to the ap-
f o plication of molecular diagnostics have played an
important role in spreading knowledge regarding
the potential of this scientific discipline, as well as
in informing physicians about the possibilities
and advantages of molecular diagnostics, which
until then, in our region, has not been performed.
Work in this area has resulted in the design of spe-
cific protocols that improved diagnosis, treatment
and prevention of various diseases. These proto-
cols have been applied both in the diagnosis and

Prothrombin Belgrade

prognosis of rare diseases (cystic fibrosis, hemo- .,
philia, alpha-1-antitrypsin deficiency) and multi-

factorial diseases (cardiovascular, pulmonary, Glus09

cancer) diseases, as well as in the field of person- *
alized therapy and pharmacogenetics. %

Determination and analysis of mutations in the
genes selected for molecular diagnostics (CFTR,
FV, FII, FVIII, MTHFR, A1AT, VKORCI,
CYP2C9, CYP2C19) enabled filled existing gaps
and revealed data for our population on a map of Asn265
Europe. This applied research has led to accu-
mulation of fundamental results related to the
regulation of the expression of the selected
genes. The quality and significance of these stud-
ies have been confirmed by awarding UNIDO
collaborative project, as well as the project of bi-

lateral cooperation with Bulgaria and EURO- Mornexynapuu Mofien uHTepakuuje usmel)y anturpom6una u rpom6buna ca Arg596Gln (mporpom6un Beorpan) myTanujom
GENTEST project within EU framework Antithrombin-thrombin interface with modeled Arg596Gln (prothrombin Belgrade) mutation

THIRTY YEARS .
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DoKyc NCTpaKMBambha

Vcrpaxusama JIMB ce ofgsujajy y obmactu mMore-
Ky/IapHe OJOJIOTHje U MOTIEKy/IapHe TeHeTHKe eyKa-
pMOTa, a y TOCNIEeN0j JIelleH!ju CY yCMepeHa Ka
onomennian. JIMB je onperersena fia Heryje GyH-
JlaMeHTa/lHa UCTPaKMBama y3 Koja ce yIopesio pas-
BUjajy U IPMMEbEHA UCTPaXKMBaba.

VcrpaxnBarma Koja je maboparopuja CipoBOjyIa
II0 OCHMBamY 011 Cy ycMepeHa Ha ofjpehuBarmbe 3a-
BICHOCTY NIoKanHe cTpykrype [JHK on pegocnena
HYK/IEOTHJIA, KA0 M Ha OCBajarbe METOJa MOJIEKY-
JIapHe AMjaTHOCTHKE HA IIPYMePy PeTKOT MOHOT'€H-
CKOT Hac/ieHOT 000/berba nuctdHe ¢propose (D).
Crynuje y xojuma je ferekroBaHo npucycrso JHK
XyMaHMX IAaIWIOMa BUPYCa y LIePBUKATHUM Jie-
3ujaMa U yTBpheHa Koperaluja ca XMCTOIATOMONI-
KIIM Ha/lasuma, [OINpuHeNe Cy pasBully BakijnHe
poTMB KapuuHoMma rpmnha Marepuie. Y OKBUPY
JIMB ¢dopmupana je u rpyma 3a paj; Ha MOJIEKy/Iap-
HOj 6rormoruju 6mpaka, Koja ce 6aByIa UCINTHBA-
IbEM PEe3epBHUX IpoTenHa Xxesbje. OBa rpyma ce
2002. ropymHe n3[BOjUIA y 3ace6Hy 1abopaTopujy.
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Hucrnuna pubéposa |

ITnonnpckuM pagom rpyne ucrpaxusada 'y JIMb cy
HoO6VijeHy IIPBY TTOJALIY O TUIIOBUMA M 3aCTYI/bEHO-
ctu myTanuja y CFTR reny y Haiuoj nomynamuju
KOjU CY YK/bY4€HU Y €BPOIICKE CTYAMje YMMeE je I10-
CTaBJ/b€Ha OCHOBA 3a JIYTOrOJMILILY Capajiiby Y OK- -~ -
Bupy CF Network u ydvemhe y Hekonuko

MebyHaponHux mpojekara u 6asa moparaka. OBa

JICTPa>KMBaba I0BEJIA Cy JI0 YBODherwa HOBMX [ija-

THOCTMYKIMX METOAa 3a LCTUYHY Gubpo3y, Kao 1

IJIXOBE CTaHZlapfiu3alije, MHOBaLMje 1 Mofudm-

Kalije Koje Cy ce OFHOCHUIIe KaKo Ha U3Bop Omo- ‘

JIOLIKOT MaTepujana KOju ce€ MOXKe KOPUCTUTH 3a
JeTEeKTOBambe MyTaljija, TAKO ¥ Ha IPUMEHY II0-
crojehyx MeTozia 3a aHa/M3y LWBHMX parMeHara
IHK. Tako cy 3a jo6ujaree MaTepujaia 3a aHaIu3y
KopuItheHu y30pIy U3 HeOHATa/THOT CKPUHIHTA Ha
bennIKeTORYpUjy, HeBMjabunHe henmje cynepHa-
TaHTa Ky/IType hennja aMHMOHCKe TeYHOCTH, Y-
pexTHO yMmHOXaBamwe [JHK u3 emmrenmjamnmx
hennja opanne Mykose u y3opaka ImyHe KpBu. 3a
aHa/m3y ofipeheHNx MyTaryja kopuirheH je acuMe-
TpudaH HepaayoakTuBaH PCR y koMbuHaImju ca
SSCP (single-strand conformation polymorphism,
€HT.), eleKTpodope3sa Ha IeJIoBMMa Ca TPa/IVjeHTOM
meHaTypuinyher areHca 1 BIXOBO 60jerbe cpebpom,
a KacHUje U METOJle ayTOMATCKOT CEKBEHIMpPamha
IOHK. IlpBu nyT xoxn Hac cy pabheHe npeHaranHe
VimyHopmeTekiuja ipoTenHa y henujama ramo6nactoma. Ankrdl (1ipBeno), rmjanuu pubpumapHn III/Ijal“HOSe Yy nmopoaniaMa ca pusmKoM of HMCTUIHE '

kucerm ipotent GFAP (seneno). Jenpa cy 6ojena ca DAPI (mago). ¢ubpose, a y TMM HOpoANLIaMa CY UCIIUTUBAHE 1

Glioblastoma cells stained for Ankrd1 (red) and glial fibrillary acidic protein GFAP (green) proteins. . .
myTannje y CFTR reny, kao u muxoBa Kopeaiyja
Nuclei are stained with DAPI (blue) yrammey Y p )
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programs FP6 and FP7. In cooperation with Erasmus University in the Netherlands we formed the first national genetic database of mu-
tations in hereditary diseases in Serbia (www.goldenhelix.org). Historically, this approach has defined the current concept of LMB.

The correlation between genotype and phenotype

The main tracks of LMB research are genotype-phenotype correlation studies. The repertoire of the investigated genes related to human dis-
eases is constantly expanding, with the aim to reveal their modulatory role in respiratory (COPD, CFE, asthma), cardiovascular (thrombosis,
cardiomyopathy), malignant (adenocarcinoma of the pancreas, colorectal cancer, lung cancer, thyroid cancer) and gastrointestinal (chronic
pancreatitis) diseases and their impact on the therapeutic efficacy of the different pharmacological substances (pharmacogenetics).

Common characteristic of selected genes is their involvement in regulation of hemostasis, inflammatory processes, tissue remodeling, pro-
tection from oxidative stress, cell proliferation and cell death.

Genes, which we choose through associative studies as potential modulators of phenotype, have been further analyzed on posttranscrip-
tional and/or posttranslational levels. For these studies, we used in vitro model systems, permanent and primary cell lines, as well as zebra
fish (Danio rerio) as an animal model. Our ultimate goal is to establish a combined modulatory effect of different genes and to elucidate
DNA-protein and protein-protein interactions that affect the phenotype.

Structure and DNA replication

Important studies for LMB, from historical point of view, were those aimed at deciphering how local structure of DNA depends on the
nucleotide sequences, using DNase I as a probe. These studies, showed that the curvature of the DNA can occur in fragments rich in GC,
not only in the AA/TT rich fragments, as previously suggested. Using synthetic polynucleotides it has been shown that GGGCCC DNA
sequences bend in the opposite direction of curvature occurring in AAAAA regions. Having in mind that local DNA structure could
affect protein-DNA recognition, research has been expanded to the interaction of DNA and proteins in the context of one of the most im-
portant cellular processes - DNA replication. Early embryos of Drosophilae melanogaster were used as a model system, since they are
characterized with intensive DNA synthesis and rich in proteins involved in DNA replication. By designing specific DNA probes and
using other experimental approaches, several binding proteins and enzymes were selected and identified as participants in the process of
DNA replication such as Helicase I1I, 3'-exonucleases and nuclease Denl, Den2 and Den3. Afterwards, the components involved in human
DNA replication (lamin B2 origin of replication and Orc4, subunit 4 of human ORC) were used. Noncanonical DNA elements were found
within functionally essential ori sequences. It was shown that initiation protein Orc4 could mediate formation of triple stranded DNA struc-
tures. Moreover it has binding preferences toward DNA triplex. Combined results suggested potential role of unorthodox DNA structures
in origin recognition by initiation complex. These studies were carried out in the framework of two collaborative projects with the ICGEB.

3e6pa-pubnIia ce KOPUCTY KaO MOJIET CUCTEM 3a M3ydaBarbe 60/eCTy YoBeKa
Zebrafish as a model system for human pathology studies

THIRTY YEARS
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ca perorumnom. ITopern anamze CFTR rena manymjeHara ca II®, oe anammse pabere cy u kop maijujenara ca arunmaunM cumnromnma LD,
Kao 1 Kof 000/pemba y unjy je etnonorujy ykpyded CFTR ren, t38. CFTR-natnja (mabepTminTeT KOf MylIKapalja, XpOHUYHI HaHKpeaTy-
TIHC, AUCeMUHMpPaHe OPOHXMEKTa3je).

Op MoneKyIapHe JUjarHOCTHKe K0 (pyHIaMeHTaTHUX MCTPaXKUBabha U Ha3aJ

ITnonupcka ucrpaxusama JIMB y 067acTi MomexyapHe reHeTHKe U PafjoBM Be3aH! 3a IPUMeHy MOJIEKy/IapHe AMjaTHOCTUKE MMaIn
Cy 3HaYajHy Y/IOTY y IIMperbY 3Haba O OTEeHIMjamuMa OBe HaydHe AMCUMIUIVHE Kao U Y MHPOpMIICaY IeKapa o MOryhHOCTIIMa U TIpen-
HOCTMMa MOJIEKY/IapHe [MjarHOCTHKe KOja JOTaja, Ha HalllM IPOCTOPMMA, jOII YBEK Huje MMaja IpyuMeHy. Pax Ha 0BOM IO/BY pe3yr-
THPAo je AU3ajHIpameM KOHKPeTHUX IIPOTOKOMA KOju ¢y oMoryhnny yHampehere gujarHocTuKe, /ederba U IpeBeHIyje pasindnTix
6onectu. VicTpaxkuBara Cy IpyMereHa KaKo Y AUjarHOCTULY U IPOTHOCTHUIIN MOHOTeHCKMX OomecT (1ucTindHa pubposa, xemodunnja,
mepuuymjennyja anda-1-aHTUTPUIICHHA) M MyITU(AKTOPUjaTHUX O0mecTy (KapaynoBacKy/lapHe, InTyhHe, Ma/jurHe), Tako U Ha MO/bY IIep-
COHa/MM30BaHe Teparyje i papMaKOreHeTHKe.

OnpebnBame 1 aHa/mM3a MyTaIyja y reHnMa ofabpanyM 3a Monekynapay aujarnoctuky (CFIR, FV, FII, FVIIL, MTHFR, A1AT, VKORCI,
CYP2C9, CYP2C19) omoryhua je momymaBame IIpa3HIHA KOje CY, Y TOM IIOITIeRY, IIOCTojajie 3a Hally IONy/lIalujy Ha Kaptu EBpore.
OBa nprMemeHa UCTPAXIBAIbA CY I0BENA T0 HOBMX (QyH/IaMEHTAaTHUX pe3y/iTaTa Be3aHNUX 32 PeTy/Ialljy eKCIpecyje IOMeHyTHX TeHa.
KBanuTeT pajioBa NpOUCTEK/INX 13 OBe MpO6IeMaTIKe 1 IJIXOB 3Ha4aj 3 Pa3Boj HayKe Y HAIIOj 3eM/b) IOTBpheHM cy 1 Komaboparyo-
HuM npojektoM UNIDO, kao 1 Kpo3 mpojekaT Ounarepante capagte ca byrapckom 1 EUROGENTEST npojekar y okBupy FP6 i FP7
mehynapogHor mporpama. Y capaamu ca YauBepsutetoM Epacmyc y Xomanauju odpopmibeHa je IpBa HallMOHATHA MY TaIOHa 6a3a 110-
maTaka HacnegHux 6omectn y Cpouju (www.goldenhelix.org). Victopujcku, oBaj mpucty je geduHucao gaHalusy KoHLent paga JIMB.

=
©]
X
>
<
T
=
T
<
v
=
a
=
=
v
T
=

Kopenanuja renorumna u peHornna

InaBHu npasan ucrpaxusamwa JIMDB Beh gy>xu HUS roguHa je ucuTUBabe Kopealyje reHoTuIa ca peHotunom. Peneproap nsyyasa-
HJIX I'eHa je KOHCTaHTHO NIPOIIMPUBAH, Y LW/bY UCIIUTHBalba 3aBUCHOCTY (peHOTHIIA Off IIpoMeHa Ha HuBoy JHK u orkpusama koM61-
HOBaHe MOJY/IaTOPHE yjIore IeHa KOjU Y4YeCcTBYjy Y peCHMpaTopHuMM (XpOHMYHA oncTpykTuBHa Oonmect miyha, 11D, actma),
KapmoBacKynapHuM (TpoM003a, KapyoMuonarije), MaJIMrouM (aieHoKkapLMHOM NTaHKpeaca, KOJIOpeKTa/IHM KaHIlep, KapiyHoM 1iyha,
KapLMHOM IITHUTHE >K/Ie3/ie) ¥ TaCTPOEHTEPOIOLIKIM (XPOHMYHY IIAHKPeaTUTUC) 60/IecTMA M/ VWIK MMAjy yTULaja Ha TepanmjcKy edu-
KaCHOCT I10jeMHMX (papMaKOIOLIKUX CyIcTaHM ((papMaKoreHeTKa).

3ajemaiuko 3a BehuHy ofabpaHux rpymna reHa jecte ydemrhe y perynranmjyu xeMocrase, MHGIAMaTOPHUM IIPOLECHMa, 3aIITUTY Off OKCH-
TATUBHOT CTpeca, peMOJe/IoBaky TKIMBA, CUTHATHUM ITyTeBMMa, hemyjckoj npomndepanuju n hennjckoj cMpTu.

Tenu, Tj. aneny, 3a Koje je yrBpheHo, Ha OCHOBY acOIVjaTMBHVX CTY/Mja, ia Cy IIOTEHIIMjaIHY MORY/IaTopy (PeHOTHIIA, [jajbe Ce aHaIN-
311pajy Ha HOCTTPaHCKPUIIIIOHOM 1/M/IN TIOCTTPAHCTALMIOHOM HUBOY, 3aBJMICHO Off HMBOA Ha KojeM je youeH edekaT npomene Ha JITHK.
3a IoMeHyTe aHa/M3e, KOPUCTE Ce in Vitro MOJie/ CUCTeMU, CUCTeMM IIepMaHeHTHUX M IPYMapHUX henmjckux nuHuja, Kao 1 Mopen 3ebpa
pubune (Danio rerio). Kpajwu uns jecte yrBphubame KOMOMHOBAHOT MOJIY/IaTOPCKOT eeKTa pasIMYNTHX TeHa Kao u ofpebusame
JHK—nporenH u mpoTenH—IIPOTENH MHTEpaKIja Koje yTudy Ha GeHOTHII. '

Crpykrypa u permmukanyja JHK .

Vicropujcku cy 3sHa4ajHa U3y4daBamwa 1oKaaHe crpykrype JHK y 3aBucHoCTH 0ff cexBeHLe HykneoTnza Kopuuthersem DNase I kao conpe. '
HcrpaxkuBama cy nokasasna jia jo sakpusbera JHK moxxe gohn n y pernonnma 6oratum GC nmaposuma, a He camo y pernonnma JJHK
6oratum AA/TT, kaxo ce 1o Tafia cMaTpao. IIpoBepe ca CMHTeTHYKIM IOIMHYKIEOTUAMMA IToKasase ¢y ga HusoBu GGGCCC casujajy .
JHK y cynpoTHOM cMepy Off 3aKpuBIberba 10 Kojux fnonasu y AAAAA dparmentnma. Kako crienmuanoctu nokanse crpykrype JHK '
MOTY YTULaTy Ha IpernosHaBame ofpehennx nenosa JHK o cTpaHe nmpoTenHa, MCTpaXkKyBaba Cy mpoupena Ha nHtepakuyje JHK u
IIPOTeNHa, I0CeOHO Y OKBUPY jeTHOT Off HajBayKHMjuX poreca — pervmmkanyuje JTHK. Kao n3Bop nporenHa koju y4ecTByjy y pelvinKa- .
uuju JTHK xopumhenn cy pann em6puonu Butcke Myiuuite (Drosophila melanogaster), y kojuMa ce ofBuja MHTeH3uBHa cuHTe3a [THK.
Iusajanpamem crienndmaanx JHK npo6a, kao 1 ApyruM eKcriepuMeHTaTHIM IPUCTYIINMA, CeNIeKTOBAHY Cy IPOTEMHN KOjU Ce Be3yjy ,
3a Ta MeCTa, U UAeHTU(UKOBAHO je HEKOIMKO eH3JMa KOjI II0 CBOjUM KapaKTepUCTUKaMa MOTY OUTH YIeCHNULIN Y IIPOLIeCy peIrinKanyje '
JHK. To cy xennkasa dhel III, 3’-ersonyxneasa u nykinease Denl, Den2 u Den3, unjy akrusnoct nuxubupa ATP. Kacuuje cy xopu-
mheHe KOMIIOHEHTe Koje y4ecTBYjy y pernukauuju xymane [THK (crapt permmkarje namuta B2 u cy6jepunniia 4 xymanor ORC, Orc4). .
Habeno je na cy y okBupy ori permkanuje moryhe nHTpamornexysicke rponandane crpykrype JHK, mto Takohe Moxxe mga cinysxu kao '
3HaK pacrnosHaBamwa ofpebenux genosa [THK 3a nnrepaxumje ca mporennuma. ITokasano je fa mHuyjanyony nmporent Orc4 He caMo
Ia mpeTeXXHo uHTeparyje ca rponandanom JJHK, mTo je mpBu Hasas oBe BpcTe, HETo 1 MOACTIYE IbeHO popMuparse. OBa NCTpaKMBaba ‘
Cy peanusoBaHa y OKBUPY 3ajeqHNUKOr mpojexTa ca ICGEB-oMm.



Molecular biology of muscle cells

In collaboration with Muscle Molecular Biology Unit of ICGEB, a new field of study was iniciated in the LMB. The main goal of this re-
search is to functionally characterize regulatory proteins Ankrdl and Ankrd2 in cardiac and skeletal muscles and to decipher their roles
in the molecular mechanisms of the striated muscles diseases. These proteins connect the elastic I band of the sarcomere with the regu-
lation of transcription in the nucleus. Studies are focused on the detection of signaling pathways in which Ankrdl and Ankrd2 partici-
pate, in identifying their downstream targets, as well as the molecular mechanisms of regulation of their expression. We are also involved
in the detection of mutations in the ANKRDI gene in patients with hypertrophic cardiomyopathy, as well as in determination of the sta-
tus of Ankrdl and Ankrd2 in inherited myopathies. In order to decipher the roles and Ankrdl and Ankrd2 in development and regen-
eration of the heart we use zebrafish (Danio rerio) as a model system. In contrast to the human heart, not able to regenerate after injury
such as acute myocardial infarction, zebra fish heart has the remarkable potential of regeneration. After local cryoinjury, complete re-
generation is achieved only after 2 months. This and other characteristics such as high fecundity and transparency of embryos make ze-
brafish an indispensable model system. Using the modern methodological approach for gene editing by CRISPR/Cas9 technology we
knocked out the expression of Ankrdl and Ankrd2, and we are monitoring how the lack of these proteins affects development and regen-
eration of the heart.

During 30 years of active research, LMB has developed into a team that successfully fosters basic research, but at the same time, uses its
capacity for applied research in biomedicine. LMB scientists actively transfer their knowledge to young colleagues and create dynamic ac-
ademic atmosphere for scientific research and progress.
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MonexkynapHa 6nonoruja mumuhue henmnje

Y capanmu ca OnebereM 3a MontekynapHy 6uonorujy munmtha ICGEB-a oTBopeHo je HoBo nojbe nctpaxnama y JIMB. Y numby nedu-
HICama MOJIEKY/IApHMUX MeXaHM3aMa HeypoMulnhHIX o6o/bera M KapAMOMIOIIaTHja U3y4aBaMO CTPYKTYPHY M PETryIaTOPHY YIOTY
ceH3opa cTpeca, nporerHa Ankrdl u Ankrd2 y mummhnoj henuju. Onu nosesyjy enactuuny V-Tpaky capkoMepe ca MeXaHU3MUMA pe-
rynanuje TpaHCKpunuuje y jenpy. VicTpaxxupama cy ycMepeHa Ha OTKpMBatbe CUTHAIHUX IIyTeBa y kojuma Ankrdl u Ankrd2 yuectsyjy;
Ha VJeHTU(NKALN]Y BUXOBUX HU3BOJHIX TapreTa; Kao U Ha OilOHeTae MOJIEKY/IapHMX MeXaH/3aMa peryialije bIXoBe eKCIIpecHje.
Takobe cMo yk/bydeHN y leTeKLMjy MyTanuja y reny Ankrdl xop nanujeHara 060Jenux of XUIepTpopuyHe KapAUOMUOIaTHje, a U3Y-
yaBaMo U cTaTyc nporenHa Ankrd2 y Heypomumumhuaum ob6omemuma. Mogen cucrem 3ebpa pubuue (Danio rerio) KopucTumo 3a pa-
cBeT/paBame ymore Ankrdl u Ankrd2 y passuhy u mporecy perenepanumje cpua. 3a pasnmuky Of Cplla 4YOBeKa Koje He IOIexe
pereHepanyjyu HaKOH IOBpPee Kao IITO je aKyTHHU MHPApKT MUOKAapHa, cplie 3e0pa pubulie mocenyjy nsBanpenHy moh pereneparuje.
Haxon nokanHor nospebusama cMp3aBameM, 10 HMOTIIYHe pereHepalyje cplia folasy HakoH caMo 2 Mecena. OBa 1 ipyre KapaKTepu-
CTHKe Kao LITO Cy BUCOK PeKYHAUTET U TPAHCIIAPEHTHOCT eMOpIOHa YnHe 3e6pa prbuiy HesaMeH/BMBUM Mogen cucteMoM. Hajcaspe-
MEHUjM METORO/IOMIK/M IPUCTYIIOM 32 MaHUITy/Talyjy reHuMa (gene editing, eHr) 1 yHOIIeHeM Mpelu3HuX IpoMena y monekyne JHK
(CRISPR/Cas9 Texnonoruja) yracumu cMo ekcpecujy Ankrdl u Ankrd2, v mpatutumo edekar HeflocTaTka OBYX IIPOTeVHA Ha pa3Buhe
U IIpolLieC pereHepanyje cpua.

Toxom 30 ropuna akTuBHOr paja JIMDB ce pasBuiia y TMM Koju YCIEIIHO Heryje pyHZaMeHTa/Ha UCTPAKUBambha, a yje[HO, CBOje Kama-
LUTeTe KOPUCTH U 33 IPUMeIbeHa UCTpakuBamwa y ouoMenuuyau. Capaguauny JIMB akTHBHO IpeHOCe cTedeHa 3Hama Ha Miabe konere
U Kpenpajy akaleMcKy aTMocdepy 3a Hay4HMU paj] ¥ KOHTVHYUpPAH Halpefak.
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» Complex diseases as a model system for phenotype modulation - structural and functional analysis of molecular biomarkers. Funded by MSTRS, 173008
(2011-2016)

« EUGT?2, EU project, FP7-261469 (2011-2013) MMP9 gene polymorphisms as modulators of treatment response in asthma. Research project within scientific
and technological cooperation between Republic of Serbia and Republic of Slovenia, 2014-2015

« Functional characterization of striated muscle signaling protein Ankrd2 in aves, Project of the Serbian-Chinese bilateral scientific collaboration, 2015-2017

o Zebrafish (Danio rerio) as a model system for studying the role of muscle ankyrin repeat proteins Ankrd1l and Ankrd2 in cardiogenesis and heart regeneration,
Project of the Serbian-German bilateral scientific collaboration, 2015-2016.

« Developmental Origins of Chronic Lung Disease, BM1201,
« Cooperation Studies on Inherited Susceptibility to Colorectal Cancer, BM1206

« Networking towards clinical application of antisense-mediated exon skipping, BM1207

Awards
« Dragana Stefanovi¢, awarded researcher in the field of biology for results in year 2002 by MSTD
« Valentina Djordjevi¢, awarded researcher in the field of biology for results in year 2002 by MSTD

o Aleksandra Nikoli¢, Aleksandra Divac, Mila Ljuji¢ - third place in the field of biology in the competition for the best technological innovation in Serbia in the
category of "potentials"- 2008

« Dragica Radojkovic - 2008 awarded for the work ranked among the top ten of the citations in the journal " Journal of Cystic Fibrosis — Consensus on the use
and interpretation of cystic fibrosis mutation analysis in clinical practice (2008;7(3):179-196)

o Award of the "Goran Ljubijanki¢” Foundation for the best BSc thesis in the field of molecular biology in Serbia (Sandra Vranic, 2008)

» Award of the "Goran Ljubijanki¢” Foundation for the best PhD thesis in the field of molecular biology in Serbia (Aleksandra Divac, 2008; Branko Tomic, 2012;
Iva Pruner, 2014)

INSPIRED BY SCIENCE
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« The role of human skeletal muscle protein ANKRD2/ARPP in striated muscle (Mehynaponnu npojexar CRP/YUG05-01), ICGEB, Uranuja, 2006-2008
o Structural alterations of DNA induced by initiator protein (CRP/YUGO08-01), ICGEB, Mtanuja, 2009-2011

« KommekcHe 6orecTy Kao MOJIET CHCTeM 3a IIPOy4aBatbe MOfy/Ianuje GeHOTUIIa—CTPYKTypaaHa i GpyHKIMOHA/HA aHa/TN3a MOJIEKY/IapHIX 61oMapKepa (oc-
HOBHa UCTPaXXMBamwa, 6p.173008). MuHMCTapCTBO 32 HAYKY U TEXHOJIOLIKM pa3Boj Peny6mmke Cpbuje, 2011-2016

« EUGT?2 (FP7-261469). EBporicka yuuja, 2011-2013

o [Tomumopduamu y reny 3a MMII9 kao MofyaTopy OAroBopa Ha Tepamnujy y actMu. HayqHo-MCTpakMBauKy IIpojeKaT y OKBMPY HAyYHO-TEXHOJIOLIKE Ca-
pante nsmeby Peny6uke Cp6uje u Perrybnuke Crnosennje, 2014-2015

o QyHKIMOHATHA KapakTepu3alyja MuinhHor curnansor nportenHa Ankrd2 kop nruia, MelhynapopHu mpojekat Hay4HO-TeXHOJIOIIKe capajibe Perrybnuke
Cp6uje n Haponne Perry6muke Kune, 2015-2017

« 3e6pa-pubuiia (Danio rerio) Kao MOJE/ CyCTeM 3a U3y4aBame yiore MulMhHuX IpoTenHa ca aHKUpUHCKNUM noHoBuyMa Ankrdl u Ankrd2 y passuhy u pe-
reHeparuji cpua, MehyHaponHmu mpojekar HayIHO-TeXHOIOLIKe capafie Pery6nuke Cpbuje u CaBesne Pery6nuke Hemauxe, 2015-2016

« Developmental Origins of Chronic Lung Disease, BM1201
« Cooperation Studies on Inherited Susceptibility to Colorectal Cancer, BM1206

« Networking towards clinical application of antisense-mediated exon skipping BM1207

Harpape
o [lparana Credanosuh - Harpahenu ucrpaxusau u3 obnactu 6uornornje npema pesynraruma y 2002. roguau (Harpaga gozne/bera 2004)
o BanentnHa Hophesuh - Harpabennu ncrpaxnsag us obnactu 6uosnoruje npema pesynraruma y 2002. ronuuu (Harpaga gone/beHa 2004)

o Anexcanpnpa Hukonuh, Anexkcanppa Tusan, Muna Jbyjuh - 2008. roguHe ocBojeHo Tpehe mecto y o6mactu 6nonoruja Ha TakMudery 3a HajoO/bY TEXHO-
nouiky nHoBauujy y Cpouju, y kareropuju ,IToreniujanu”

o [Iparuna Pagojkosuh - 2008. roguue Harpabena 3a pag panrupas Mehy npsux gecet mo murrpanoctn y daconucy Journal of Cystic Fibrosis — Consensus
on the use and interpretation of cystic fibrosis mutation analysis in clinical practice (2008;7(3):179-196)

« Harpaga ®onpanyje ,,Topan /bybujankuh“ 3a Haj6o/be AUIIOMCKe pagoBe 13 06/1acTy MoteKymapHe 6uonornje y Cpouju (Cannpa Bpaunuh, 2007)

» Harpaga ®onpanuje ,lopan Jbybujanknh® 3a Haj6os/pe JoKTOpCKe Aucepranuje n3 obmacty Monekynaptae 6uonoruje y Cpbuju (Anekcanppa Jusar, 2008;
Bpanxo Tomuh, 2012; Visa IIpynep, 2014)
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OcHoBHU ucTpakuBauky nHTepec /laboparopuje 3a xymany MonekynapHy renetuky (JIXMI') ycmepeH je Ha mpoy4yaBame XyMa-
Hux SOX reHa Koju KOAypajy TpaHCKPUIILIMOHe paKTOpe YK/byUeHe Y BakKHe IIpoliece TOKOM pasBuha cucapa. Hakon knoHnpama,
onpehuBama CTPyKType, XpOMO30MCKe JIOKaIyje U eKCIpecuje, IPOyYaBaH! Cy MeXaHM3MU TPAHCKPUIIIVIOHEe peryyalyje eKc-
npecuje xymanux SOX2, SOX3, SOX14 n SOX18 rena.

Hcrpaxupauku nnaTepec JIXMI je n mpoydaBame yiore oB1UX IeHa y IIpoLiecMa in vitro HeypanHe fudepeHIyjamyje U OHKore-
Hese. Onpeben je enurenernyxy craryc nojenuanx SOX reHa TOKOM OBUX IIpolieca u omycana ynora Wnt u SHH curnannux my-
TeBa y perymanuju excrnpecuje SOX rena.

OnHenaBHO, 10 UCTPAXXKMBamba je yCMepeH Ha aHa/mm3y guBepsutera Mutoxouapujcke JJHK y caBpemenoj nonynanuju Cpbuje ca
IIOIMy1aliiiOHO-T€HETUIKOT, CI)I/IHOFeHeTCKOF n (bmnoreorpa(l)cxor aCIIeKTa I OCBPTOM Ha I'€HETUYKE, neMorpa(l)CKe n gpyre 1mpo-
1jece KOju Cy JJOBE/M JIO TeHE3€ CaBPEMEHOT MUTOXOH/[PYjCKOT T€HCKOT IIyIa.

Main research interest of the Laboratory for Human Molecular Genetics (LHMG) is focused on human SOX genes,
large family of transcription factors implicated in the regulation of various developmental processes in mammals. After
the cloning and determination of the structure, chromosomal location and expression we have analyzed transcrip-
tional regulation of SOX2, SOX3, SOX14 and SOX18 genes expression.

Furthermore, we have studied the roles of these genes in the processes of in vitro neural differentiation and oncogen-
esis. We have also examined epigenetic status of several SOX genes and analyzed interactions between SOX genes and
Wnt and SHH signaling pathways in these processes.

Recently, the analysis of the mitochondrial DNA diversity in contemporary human population of Serbia has been ini-
tiated in our Laboratory. Using population genetics, phylogenetic and phylogeographic approaches, we provided new
insights into genetic, demographic and other processes that shaped mitochondrial gene pool of our population.

INSPIRED BY SCIENCE
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JTabopaTtopmja 3a XyMaHy MOJIeKyJIapHY TeHEeTUKY
Laboratory for Human Molecular Genetics
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akajeMuK ap Munena CreBaHoBuh
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Principal Research Fellow
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Research focus

SOX genes

Since established, the research interest of the LHMG has been focused on studying the human SOX genes encoding regulatory proteins
with critical roles in numerous developmental processes, including stemness, proliferation, cell fate determination and differentiation. SOX
genes are divided into ten groups. Our research is directed on SOXB group family members (SOX1, SOX2, SOX3, SOX14) that play major
roles in pluripotency maintenance and neural system development, as well as on SOX18 gene, implicated in the regulation of blood and
lymphatic vascular system development and adult angiogenesis.

Cloning and studying the structure of the human SOX genes

During the work in Department of genetics, University of Cambridge, Dr. Milena Stevanovi¢ was involved in the discovery of the human
SOX gene family. The study of SOX genes was continued in Belgrade in LHMG. During collaboration, screening of numerous genomic
and cDNA libraries resulted in the cloning of six novel members of the human SOX gene family (SOX2, SOX3, SOX9, SOX14, SOX18 and
S§OX20). Further research was focused on studying the structure, chromosomal location and expression of the newly identified members
of this gene family.

Studying the transcriptional regulation of SOX genes expression

After initial characterization, the research team of LHMG has been involved in studying the regulation of the human SOX genes expres-
sion. The research was focused on the characterization of regulatory regions of the human SOX3, SOX14 and SOX18 genes. The work in-
cluded determination of transcription start points, mapping of the promoter regions, functional analysis of control elements and detection
of tissue-specific transcription factors involved in the regulation of selected SOX genes. In addition, two novel, atypical retinoic acid (RA)-
response elements were identified within the SOX3 promoter region, while retinoid receptor RXRa was identified as a major mediator of
RA-induced SOX3 gene upregulation.

SOX genes in neural differentiation

Recently, considerable attention has been focused on identification of molecular mechanisms responsible for maintaining neural pro-
genitor or stem cell fate throughout ontogeny. During nervous system development and adult neurogenesis SOX1, SOX2 and SOX3 tran-
scription factors control many different processes, including progenitor maintenance, cell fate decision and terminal differentiation.
Accordingly, our research was focused on roles of SOX2 and SOX3 genes in neural differentiation using human pluripotent embryonal
carcinoma NT2/D1 cells, as they have the ability to differentiate in vitro along the neural lineage in the presence of RA.

The role of SOX2 gene in neural differentiation was investigated through the generation of NT2/D1 cell clones with constitutive overex-
pression of SOX2 and analyzing the effects on outcome of retinoic acid-induced neural differentiation of pluripotent NT2/D1 cells. We
have shown that under these conditions number of mature neurons was decreased, while the number of glial cells was not affected. Also,
we demonstrated that SOX2 expression was completely abolished in mature neurons, while some mature astrocytes maintained low lev-
els of this protein. In addition, our results implicate that fine balance between undifferentiated state and the induction of neural differen-
tiation depends on the SOX2 expression level.

Furthermore, we have shown that SOX14, another member of SOXB genes, plays important roles in the process of neural differentiation.
This gene is expressed in human NT2/D1 and murine P19 pluripotent embryonal carcinoma cell lines, and is upregulated in both cell lines
during neural differentiation induced by RA.

In our further studies of the regulation of SOX3 gene expression, we have analyzed epigenetic status of this gene during neural differen-
tiation of NT2/D1 cells. We have shown that dynamic changes in the histone modifications profiles play role in the activation of SOX3 gene
during early phases of neural differentiation. In addition, we have analyzed histone marks spanning across promoters of pluripotency
factors (SOX2, Oct4 and Nanog) in the same timeframe. This analysis revealed that, during early phases of neural differentiation, profiles
of histone modifications on these promoters are opposite to those observed on the promoter of SOX3 gene.

Our research enable identification of signaling networks that are involved in the regulation of SOX2, SOX3 and SOX14 genes expression
and contribute to the better understanding of the roles of these genes in maintenance of neural progenitors, cell fate determination and
neural differentiation.

SOX genes in oncogenesis

One of the novel research interests in LHMG is focused on investigation of the roles of SOX genes in oncogenesis in various in vitro model
systems of human carcinoma.

Having in mind the complementary roles of Wnt signaling pathway and SOX genes during tumor development and progression, we in-
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JTunammdka ekcrpecrja SOX2 TpaHCKPUIIIOHOT (paKTopa TOKOM in Vitro

HeypasHe fydepeHIujanuje XyMaH!X M MAIIjUX eMOPMOHATHIX KapIMHOMCKMX MaTHYHUX hennja
Dinamic expression of SOX2 transcription factor during in vitro neural

differentiation of human and mouse embryonal carcinoma (EC) stem cells
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DoKyc ucTpakKnBama

SOX renn

Op caMor OCHUBama, UCTPAXMBAYKY MHTepec JlabopaTopuje 3a XyMaHy MOJIeKY/IapHY TeHeTUKY 6110 je ycMepeH Ha IIpOoyJyaBarmbe XyMa-
Hux SOX rena. SOX reHn Kopupajy peryaaTopHe IpoTerHe Koju TOKOM pas3Buha cucapa mMajy BakHe yore y OfipXKaBarby [Ty pHIIO-
TEHTHOCTH, Iponudepanuju, iudepennujanuju u onpehupamy cynoune hemja. SOX renn cy noge/beHn y gecet rpyIa, a UCTPKUBaIba
cy obyxBataia pay, Ha reauma SOXB rpyme (SOX1, SOX2, SOX3, SOX14), koju y4ecTBYjy y Ofip>KaBarby IUTypPUIOTEHTHOCTY MaTUYHUX
henuja n passuhy HepsHOT cuctema, kao u SOX18 reHy Koju ¥Ma y/Iory y perynanujyu paux ¢asa passuha KpBHOT 11 IMMQHOT CHCTeMa
Ka0 1 y aly/ITHO] aHTVOT€HE3N.

Knonupame u npoydaBame crpykrype Xxymannx SOX rena

Toxom 60paBka Ha YHuBepsutery y KemOpuny, Ha Karenpu 3a renernxy, ip MuneHa CreBanosuh je 611a y HCTpa)XXMBa4KOM TUMY KOjU
je yaectBoBao y otkpuhy pamunuje xymannx SOX rena. VicTpaxnBarma Ha OBUM reHMMa HaCTaB/beHa Cy 1 HaKOH ocHuBama JIXMI. Kao
pesyiTar capajiibe, IpeTpaxuBambeM reHoOMCKMX M CDNA 616mmoTeka, KIOHMPAHO je IIeCT HOBUX WIAHOBA OBe MY/ITUTeHCKe (aMumuje
- reant SOX2, SOX3, SOX9, SOX14, SOX18 u SOX20. Tampa ncTpaxkuBara Ouia cy ycMepeHa Ha ofpehuBame CTpPyKType, XpOMO30MCKe
JIOKalLyje U eKCIpecyje HOBOOTKPUBEHNUX WIaHOBa damuije xyMaHux SOX rexa.

IIpoyyaBame TpaHCKpUIIIMOHE peTynamyje eKc-
npecuje SOX rena

Haxon mnnnmjasne KapakTepusanyje, UCTPaXKuBad-Ku
M JIXMI 6aBuo ce mpoydaBarmbeM MeXaHy3aMa pery-
nanyje ekcrrpecuje xymanux SOX rena. Ha nouetky, pas
je 610 ycMepeH Ha KapaKTepusalyjy perylaTopHIX pe-
rioHa xymaHnux SOX3, SOX14 u SOX18 rena u 06yxsa-
Tao je yrBphuBame crapra TpaHCKpuUILyje, AeduHcatbe
IIPOMOTOPA, GYHKIMOHAIHY aHA/IM3y KOHTPOJIHIX erle-
MeHaTa, Kao U aHa/IM3y IIPOTeVHA KOju ce CeL(IIHO
Be3yjy 3a oBe efieMeHTe. VIcTpaKuBama Cy JoBena JIo
upeHTHMKanyje OPOjHUX OMIITHX ¥ TKUBHO—CIIELN-
(bUYHUX peryaTOpHUX MPOTEVHA YK/bYYeHNX Y TPaH-
CKPUIILIVOHY perynanujy ekcrnpecuje opux SOX reHa.

NT2/D1 NT2-I [Topey Tora, oKasaHo je fia je akTusanuja SOX3 rexa pe-

THMHOMYHOM KVCE/IVHOM IIOCpefloBaHa HyK/IeapHUM pe-
TuHOMAHMM perenrtopoM RXRa u npgeHTndnkoBana cy
IBa aTUIIMYHA KOHTPOJIHA e/IeMeHTa IIPEeKO KOjiX ce OBa
aKTMBallMja OCTBapyje.

SOX renn y HeypanHoj pudepeHmmjanuju
OpnHepaBHO, 3HavyajHa naxkmwa y JIXMI nmocsehena je
upeHTUUKALIVjU MOJIEKYTapPHUX MeXaHM3aMa Ofro-
BOPHIX 3a OfIp)KaBame HEyPaIHMX IIPOTeHUTOpa 1
cynbune marnuHux henmja Tokom onToreHese. Vcrpa-
XMBama Cy II0Ka3aja Jja TOKOM pa3puha HepBHOT CU-
creMa perynatopuu nporennn SOX1, SOX2 n SOX3
KOHTPOJIMIITy MHOTOOpOjHe IIpolLiece, yK/by4yjyhmu oxp-
JKaBame IIypUIOTeHTHOCTH, ofipehuBame cynonne
hennja n repmunanny nudepennnjanujy. Excripecnja
OBUX IIPOTENHA JIETeKTOBAHA je U Y afyJITHOM MO3IY,
Ije OfpiKaBajy MOIyIalyjy HeypaqHuX IPOreHNTOpa
U KOHTPOJINILY aly/ITHY HeypOIreHesy.

36or Tora je jemaH oj LW/beBa UCTpaxKuBama 01O
npoy4asame yinore SOX2 u SOX3 rena y npouecuma
HeypainHe fudepennujaunje. tbuxosa ynora ncnnru-
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MorexynapHo reHeriuka aHaamsa muroxonupujcke THK y nomynanuju Cp6uje
Molecular genetic analysis of mitochondrial DNA in population of Serbia

vestigated the interactions of the proteins of SOXBI group and Wnt signaling pathway in NT2/D1 cells, model system of human terato-
carcinoma. We have shown that the inhibition of canonical Wnt signaling pathway downregulates the expression of SOX2 and other two
pluripotency factors Oct4 and Nanog. This leads to decrease in proliferation rate, adhesion and migratory potential of these cells. These
findings highlight the therapeutic potential of Wnt signaling inhibitors in the treatment of carcinomas with aberrant Wnt signaling acti-
vation.

NT2/D1 cell clones with constitutive overexpression of SOX2 were used to analyze the oncogenic potential of this gene. This investiga-
tion has shown that the overexpression of SOX2 changed the speed, mode and path of cell migration. In contrast, under these conditions
cell adhesion ability was not affected. We have also demonstrated that SOX2 overexpression has effect on genes implicated in the malig-
nant transformation of the cells, as we detected the increase in the expression levels of tumor suppressor protein p53 and HDM?2 onco-
gene.

It has been shown that the expression of human SOX18 gene is correlated with regulation of tumor angiogenesis and therefore this gene
was marked as potential target in tumor antiangiogenic therapy. However, our research led to novel findings that SOX18 is implicated in
the development and spreading of tumors, independently of tumor angiogenesis. In particular, we have shown that in cervical carcinoma
cell lines its expression is under control of SHH (Sonic Hedgehog) signaling pathway and that SOX18 is involved in the regulation of can-
cer cells migration and invasion. Moreover, we have presented data that its expression could be modulated by specific agonists or antag-
onists of SHH signaling. These results marked SOX18 gene as a potential target in antitumor therapy. Our future investigations will be
focused on its role in other types of malignant tumors and its interactions with other signaling pathways involved in oncogenesis.

Analysis of potential antitumor and neuroprotective compounds using in vitro model systems

Lately, there has been enormous interest in the development of alternative approaches in the prevention and treatment of cancer. Thus,
part of our study was focused on the analysis of antitumor effect of natural extracts and bioactive compounds using in vitro model sys-
tems of human carcinomas. The effects of numerous bioactive compounds, extracted from plants and fungi, on the cellular processes
(proliferation, apoptosis, adhesion and migration) as well on the expression of selected SOX genes were analyzed.

Chemotherapy-induced peripheral neuropathy is a common side effect in patients treated with platinum-based drugs. Molecular mech-
anisms underlying this condition are still unknown. Focus of our investigation is the analysis of potential neuroprotective effects of an-
tioxidants using human neuroblastoma cell line treated with neurotoxic cytostatic cisplatin.

Molecular genetic analysis of mitochondrial DNA in population of Serbia

Recently, the analysis of the mitochondrial DNA (mtDNA) diversity in contemporary human population of Serbia has been initiated in
our Laboratory. We employed population genetics, phylogenetic and phylogeographic approaches to shed more light on genetic, demo-
graphic and other processes that shaped mitochondrial gene pool of our population. Using variability of the hypervariable mtDNA con-
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BaHa je Y MOJie/I CUCTeMY XyMaHe eMOp1oHaIHe IIypunoTeHTHe KapuuHoMmcke henmjcke muanje NT2/D1. HakoH nHAYKIuje peTn-
HOMYHOM KVICeTIMHOM, oBe henuje nmajy ciocobHocT audepennujanuje y Heypoue. bynyhu na NT2/D1 henuje nmajy kapakrepuctuke
CIMYHE IPOTeHUTOPCKMM henmjaMa LieHTpaTHOT HePBHOT CUCTEMa, OHe IIPeCTaB/bajy OfINYaH in Vitro MOJIe/l CUCTEM 3a U3ydaBame Xy-
MaHUX I'eHa KOjy pery/IMIly HeypaHy aydepeHIyjan;jy.

Yiora SOX2 reHa y npotecy HeypanHe audepeHuujalyje ncnuTubana je reepucamweM NT2/D1 henmjcknux KI10HOBa KOjyu MMajy KOHCTH-
TyTuBHO nosehany excripecujy opor rexa. IlokasaHo je ga ce y ycrnosnuma nosehane excrpecnje SOX2 reHa go6mja Mamy 6poj 3peux He-
yPOHa, IoK 6poj rimjannux hennja ocraje HempoMereH. Takobe, yrBpheHo je ja ce y 3peuM HeypOHMMa Y IIOTIYHOCTH I'acu eKCIpecHja
SOX2, oK nojeivHy 3peny aCTPOLUTH 3a/ipKaBajy H3aK HUBO eKCIpecuje oBor npoTenHa. Ilopey Tora Halm pesynTaTy yKasyjy fa je u
¢uHu 6ananc usMeby HemudepeHLUpaHoOr cTakba 1 HeypanHe Ay epeHIjalyje 3aBICcaH off HuBoa exkcrpecuje SOX2 rexa.

Hamra nctpaxkmBara cy ykasana ja, nopep, SOX2, u SOX14 ren nma sHa4ajHy y/Iory y ipoliecy HeypanHe gudepeniyjanuje. OBaj ret je
excrpyMupas u 'y xyMmamnm NT2/D1 n y munijum P19 eMOproHa/THUM IUTypUIIOTEHTHUM KapIVHOMCKIM hetujckuM ImHujama, a mo-
Ka3aHo je ja ce HUBO ekcrpecuje SOX14 rena nosehasa TokoM HeypanHe gudepeHuMjanje.

Y HacTaBKy UCTpaKuBamwa perynanyje excripecuje SOX3 reHa, ogpeleH je enmureHeTMYKIM CTATyC OBOT I'eHa TOKOM HeypaHe findepeH-
nujanuje NT2/D1 hennja. [Tokasanmm cMo #a je M3MeHa XMCTOHCKMX MapKepa OCHOBHU MeXaHN3aM OiOBOPaH 3a aKTMBALlMjy OBOT IeHa
TOKOM paHMx (pasa HeypanHe gudeperunjanyje. Takohe, aHanu3upanu cy npodunm XMCTOHCKUX MapKepa Ha Pery/IlaTOpHUM peruo-
HyMa reHa gaxropa mwrypunorentHocTu SOX2, Oct4 u Nanog. TlokasaHo je na cy y panuM ¢pazama HeypanHe gudepeHyjanyje npodum
XMCTOHCKMX MapKepa Ha IPOMOTOPMMA OBUX TeHa CYNIPOTHU Y OFHOCY Ha mpoMoTop SOX3 reHa.
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Hasepienu pesynraru JOIPUHOCE pacBeT/baBakhy MOIEKy/TapHMX MeXaHM3aMa YK/bydeHNX y perynanujy ekcipecuje SOX2, SOX3 u SOX14
reHa, Kao ¥ 60/beM pasyMeBamy y/IOre OBUX I'eHa Y OfjpKaBarby IUTyPUIOTEHTHOCTU HEYPaTHUX IIPOreHUTOpa, ofpebuBamy cynoute
henuja u mpouecy Heypante nudepeniujanuje.

SOX renu y OHKOTeHe3!

JenaH o HOBYX MCTpaKuBadkyx npasana y JIXMI mpepcras/ba nsydaBame ynore SOX rena y onkorenesu. Oynkunje ogabpannx SOX
TeHa aHaJIM3MPAHE Cy Y Pa3IMIUTUAM it Vilro MOfIeIIMa XyMaH/X KapIHOMA.

3axBaspyjyhm cBoMm nmopekiy (xymanu teparokapuytom), NT2/D1 henuje npepcrasibajy ofjindaH MOZeN CUCTEM 3a IIPOy4YaBarbe Tepa-
tokapuuHoma. C 0631poM Ha KoMIIeMeHTapHe ynore Wnt curnansor nyTa 1 SOX rexa y npoiecuma HacTaHKa 1 IIporpecuje TyMopa,
ucnurasa je nHrepaxuyja rera SOXBI rpyne nu Wnt curaansor nyra y NT2/D1 henujama. Hamra ncrpaxxupama cy Iokasasa jia MHXA-
6uja kaHoHCKOr Wnt cUTHaIHOT IIyTa cMamwyje eKnpecujy SOX2 rena u fpyra ia daxropa mwrypunorentTHocty (Oct4 u Nanog), mro
TOBOAM [0 CMambera Iponudepalyje, afxesyje M MUTPaTOPHOT OTeHIMjana opyx henuja. OBy pesynaTaTu nMajy 3Hadaj jep yKasyjy Ha
TepaleyTCKI MIOTeHIMja/l MHXMOUTOpa KaHOHCKOr Wit CUIHAJIHOT IIyTa Y Jlederby Ma/IMTHUX TYMOpa KOji Cy HacTaIu yc/leli abepaHTHe
akTMBHOCTM Wnt cuTHa/IHe KacKaje.

Knonosu NT2/D1 henuja koju numajy koHcTUTyTHBHO oBehaHy excrpecujy SOX2 rena Takohe cy Hocmy» iy Kao MOJieN CUCTeM 33 UC-
HUTVBalbe OHKOTEHOT IOTeHIujama oBor reHa. OBa McTpaKuBamwa Cy II0Kasaja fia ce y ycrnoBuMa nosehane excrpecuje SOX2 Mema
Op3uHa, Ha4MH 1 yTama Kperawa NT2/D1 henuja, ok edpexar Ha BUXOBY a/jXe3UBHY CIIOCOOHOCT Huje youeH. Takobe, mosehana exc- .
npecrja SOX2 yrude 1 Ha eKIIpecujy reHa OATOBOPHMX 32 Ma/IUTHY TpaHcopManyjy hennje, na je y oOBUM KIOHOBMMA JleTeKTOBaHa I10- '
BehaHa excrpecuja Tymop cynpecopa p53 u onkorena HDM2.

On paHnje je mosHato ja je excrpecuja xymanor SOX18 reHa moBesaHa ca IpoLeCOM TYMOPCKe aHT1oreHese. 360r yore y TyMOpPCKOj '
QHTMOTeHes, 0Baj TPAHCKPUIILIOHN (aKTOp je OKapaKTepucaH Kao IOTEHIja/IHy TapreT y TYMOPCKOj aHTMAHIMIOT€HETCKOj Tepanyji.
MebyTum, Halra ucTpakuBama cy nokasana ga SOX18 Mo)ke CBOjy Y/IOTY y OLpXKaBamby U MIMPEeHY TYMOPa OCTBAPUBATI M HE3aBUCHO :
o7} perynanuje TyMopcke anruorenese. Hanwme, mokasanu cmo ja je y henujama nopekiom oy kapumsoma rpamha MaTepuiie lberoba eKc- '
npecuja nog koutponom SHH (Sonic Hedgehog) curnantor nyTa u ga y Tm hemjama SOX18 perynuitie mporiec MUrpaliyje 1 MHBasuje.
Y 0BOM MOJIe/ CHCTeMy CMO YCIIeITHO MaHUITy/mcamu ekcrpecujom SOX18 rena ynorpe6om crieliupMuHMX aroHNCTa ¥ aHTarOHUCTA ,
SHH curnanzor myta. OBUM CMo, IPBM YT, ToKasau fa SOX18 reH Moxke OMTH TapreT, He CaMO y aHTMAHIMOT€HeTCKOj, Beh 1 y aHTH- .
TyMOpCKOj Tepanuju. Haia faspa ncnmtusama he 61t ycMepeHa y mpaBily aHa/Iuse BberoBe y/Iore y IpyriuM MaurHuM TYMOPYMAa, Kao '
U Be3e Ca CUTHA/HUM IIyTeBMMa KOjy Cy BaYKHM 3a HACTAHAK M IIMPerbe MalUTHUX TyMOpa.

AHann3a NOTEeHIMjaTHUX AaHTUTYMOPCKMX M HEYPOIIPOTEeKTUBHUX jelMIbeba Y i vitro MofeN cucTeMuMa

IMocnenmwyx rofyHa OCTOjU BEVMKO MHTEPECOBAbE 3a MCIIUTIBAba A/ITEPHATYBHIUX IPUCTYIIA Y IIPEBEHIV! U JIeYehY Ma/IUTHNX 000- ‘
berba. [leo HalMX VICTpaXXMBamba OMO0 je yCMepeH Ha UCIUTHBabe IOTEHIVjaTHUX aHTUTYMOPCKUX JejcTaBa Ofa0paHyX MPUPOSHIX
eKcTpakara u OMOaKTMBHUX jeiMberba Ha i1 Vitro MOJeN CUCTeM/Ma XyMaH!X KapliyHoMa. AHam3upaH je edexar OpojHIUX OMOAKTIB- .
HIIX jefiMberba TIOPEKIOM U3 O1/baka 1 I/bMBa Ha 0cHOBHe hemmjcke mporjece (mpommdeparyja, anonrosa, agxesuja, MUrpanyja), Kao u ‘
Ha excrpecujy ogabpanux SOX reHa.



trol region, we defined mtDNA haplogroups in the NT2/D1 NT2/D1 SUX2+

population of Serbia, assessed their frequencies and es-
timated levels of mtDNA diversity. We further studied
our population in a broader European context in order
to provide insights into relations among Serbian and
other European populations. We also performed com-
plete sequencing of selected mitogenomes and ana-
lyzed them from phylogenetic/phylogeographic
aspects to contribute towards better understanding of
the evolution of particular mtDNA haplogroups. Also,
these analyses enabled us to assess contribution of dif-
ferent historical human migrations throughout the
Balkans in shaping extant patterns of variability of the
mtDNA gene pool in the population of Serbia.

DAPI

Application of Fluorescent in situ Hybridization
(FISH) for detection of numerical and structural
chromosome aberrations

To bridge the gap between basic research and its ap-
plication FISH initially introduced for SOX genes
mapping was successfully applied for prenatal and
postnatal detection of chromosome aberrations.

5 LHMG was the first in Serbia that developed FISH

SOX2/aTubulin

based diagHOStiCS of microdeletion syndromes (Di- Koncturyrusro nosehana excripecuja SOX2 Mema Op3yHy, HAUMH U Iy Tamby KPeTamba XyMaHUX

George and Prader-Willi/Angelman), as well as de- em6pronamHix KaprrHOoMcknx NT2/D1 hemija

tection of rare mosaic karyotypes and complex The overexpression of SOX2 affects the speed, mode and path of human embryonal carcinoma
cell line NT2/D1 migration

structural chromosomal rearrangements that could ¢

not be analyzed by classical cytogenetic analysis.

Identification of sperm DNA fragmentation index (DFI index)

A high level of DNA fragmentation in sperm cells may represent a cause of male infertility that conventional examinations cannot detect.
Sperm DNA integrity may help in the clinical diagnosis, management and treatment of male infertility. The test evaluates the suscepti-
bility of sperm DNA to fragmentation by staining sperm with a fluorescent dye, acridine orange.
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TPUOECET TOONMHA

[TepudepHe HeypomaTuje MHAYKOBaHe NUTOCTATUIIMMA Ha 6a3M IVIATVHE IIPECTaB/bajy YeCTO HEXKEe/bEHO IejCTBO KOJ, IallujeHaTa Jie-
YeHNX OBOM TpyIoM jiekoBa. MebyTum, MonexymapHyu MeXaHM3MI HacTajarba, Kao 1 HauMHM yO1akaBarba Teroba joir yBeK HUCY [O-
BOJBHO MCHIUTaHN. Y (POKYCY HALIMX MCTPaXXMBaba Cy aHTMOKCUAAHCH Yiije TIOTEHIIMjalTHO HEYPOIPOTEKTUBHO /IejCTBO UCIIUTYjeMO Ha
hennjama xymaHor HeypobracToMa TpeTUPAHUM HEYPOTOKCUYHNMM LIMTOCTATUKOM I[MCIUIATMHOM.

MonekynapHo reHeTn4ka aHanusa muroxongpujcke JHK y momynaumju Cp6uje

OpuenaBHo, y JIXMT je pasBujeH HOBU IpaBall MCTpaXkBama yCMepeH Ha aHanusy puBepsutera MutoxoHapujcke JHK (MtTHK) y
caBpeMeHoj nonynanyju Cpouje ca IoMyIayoHO-TeHeTUYIKOT, PUIOreHeTCKOT 1 (uoreorpadcKor aclieKTa y IVJbY pacBeT/baBaba re-
HeTMYKNX, feMorpadcKiX U APYIMX Ipoleca Koji Cy OB/ [J0 TeHe3e CaBPeMEeHOT MUTOXOH/IPMjCKOT TeHCKOT ITy/Ia y HAIloj IIOIy/Ia-
uuju. Ha ocHoBy BapujabunHocTy KonTponHor pernona MTIHK nedunucane cy mrJHK xamnorpyme, yrsphena je muxoBa y4ecTanoct
u npouemel je HUBo MTJHK nusepsurera. Ilopen Tora, Hallla monysanyja je MICIUTYBaHA M y IIMPEM €BPOIICKOM KOHTEKCTY, Ca LIM/beM
cTuLama yBuja y MehycobHe ogHOCe Hallle 1 ocTanmmx eBpoIcKux nomynanuja. Ogabpane muroxonppujcke JHK cy kommeTHo cek-
BeHI[MpaHe ¥ aHa/M3MpaHe ca ¢uroreneTckor/guoreorpadckor acrekra pajsu 60/ber pasyMeBama eBOIyLyje MOjeANHIX MUTOXOH-
IPUjCKMX XaIUIOTrpyIia 1 yTBph1Bama HompuHOCa pasmMIUTUX MUTPALyja Koje CY ce ofiB1jasie Kpo3 Teputopujy bankana y ycriocraspamy
cajjalmer obpaciia BapujabMIHOCTI MUTOXOH/IPMjCKOT TeHCKOT Iy/Ia nomynanuje Cpouje.
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ITpumena ¢rayopecuentHe in situ xubpunusanuje (FISH) y neTrexknuju HyMepuIKux u CTPyKTypHHX abepaiyja XxpoMo3oMa

3Hame M UCKYCTBO CT€UYEHO Y OCHOBHMM UCTPKMBAMbMMa YCIIEIIHO Cy MPUMEHEHN Y MONEKYIapHOj ANjarHOCTUIIN. TaKo je TeXHMKa
¢yopecuenTHe in situ xubpupusanyje (FISH), mpBoOUTHO yBefeHa pajy Malypara XyMaHNUX I'eHa, YCIELIHO IIPUMeheHa 3a JeTeK-
LUjy CTPYKTYPHUX U HYMepUUKUX abeparuja xpomosoMa. JIXMI jenHa je of mpBMX y Halloj 3eM/bu Koja je mpumennna FISH y nujar-
HOCTHLIM MUKpofenennonux cuappoma (DiGeorge 1 Prader-Willi/ Angelman), feTeKumjy XxpoMO30MCKOT MO3aMIIM3Ma, Kao U Y HeTeKLUju
CJIO’KEHUX peapaH)KMaHa XpOMO30Ma KOji Ce He MOTY JIETEKTOBAT! KIaCUIHUM METOJaMa LIUTOTEHETUKE.

Herexnuja crenena ¢pparmentanuje JHK y ciepmarosonguma (JPU nupgexc)

Bucok HuBo ¢parmentanyje JHK y ciepmaTosonjuMa jefiad je of y3poka MyLIKOT MH(epTUINTEeTa KOjU ce He MOXKe YTBPAUTHU yoOu-
YajeHuM MeTofjaMa aHanuse crepme. Vcnurusamwe nnaekca Gpparmentanuje JHK y cnepmarosonanma omoryhasa noysgany nadop-
Malujy 3a IpoueHy (GepTWINTeTa, Kao M 3a IIPOLEHY MCXOAa MeNMIVHCKUA IHOTIOMOTHyTe OIUIOAme. TecT ce 3acHMBA Ha
mudepennyjanraoM 6ojery JHK n omoryhasa ananusy Benmkor 6poja HojefIHAYHNX CIIepMaTO301/ia M3 TOOMjeHOT y30pKa.
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IIpojexTn
o [IpoyuaBame CUTHATHNX ITyTeBa I €UTeHETNIKIIX MeXaHM3aMa YK/bYUeHNX Y KOHTPOITY eKcrpecuje XxyMaHnx SOX reHa: lajbe pacBeT/baBatbe IIX0Be yyIoTe

y onpebuBamwy cynbune u audepenunujanuje hennja (ocHoBHa ncTpakuBama, 6p.: 173051). MUHICTapCTBO IPOCBETe, HAYKe ¥ TEXHOMOLIKOT pa3Boja Pe-
ny6nuke Cpbuje, 2011-2016



Projects

« Studying signal transduction pathways and epigenetic mechanisms that control human SOX genes expression: further insight into their roles in cell fate de-
termination and differentiation (fundmental research project No. 173051) Ministry of Education, Science and Technological Development, Republic of Ser-
bia, 2011-2016

« Ethnogenesis of the Serbs during the Middle Ages (until ¢.1250): a comparative analysis of the historic—cultural heritage, genetic material and artifacts of ma-
terial culture from the aspect of analytical chemistry (Integrative and interdisciplinary research project No. 47025) Ministry of Education, Science and Tech-
nological Development, Republic of Serbia, 2011-2016

» SOX and NF-Y genes in the process of neural cell fate determination and differentiation (the collaboration between Serbian Academy of Sciences and Arts and
National Academy of Sciences of the Republic of Italy ACCADEMIA NAZIONALE DEI LICEI) 2015-

« Comparative studies on the in vitro neural differentiation of embryonic stem and embryonic carcinoma cells using expression profiling and cell interaction analy-
sis (the collaboration between Serbian Academy of Sciences and Arts and Hungarian Academy of Sciences) 2010-

« Studying the molecular mechanisms involved in maintaining pluripotency and differentiation of stem cells (project No. F-24) Fund for Scientific Research of
the Serbian Academy of Sciences and Arts, 2010—

o Regulation of human SOX18 gene expression and its role in angiogenesis (international project No. CRP/YUGO07-01). The International Centre for Genetic En-
gineering and Biotechnology (ICGEB), 2008-2010

« Studying the regulation of expression and function of the human SOX genes (fundmental research project No. 143028) Ministry of Science and Environmen-
tal Protection, Republic of Serbia, 2006-2010

» Human SOX genes: Studyng the structure and regulation of expression (fundamental research project No. 1438) Ministry of Science and Technology, Repub-
lic of Serbia, 2001-2005

« Retinoic acid induction of SOX3 gene expression (international project No. CRP/YUG99-01). The International Centre for Genetic Engineering and Biotech-
nology (ICGEB), Italy, 2000-2002

« Application of molecular techniques in analysis of economic trait loci in cattle (strategic project #S.4.27.48.0001, PP4) Ministry of Science and Technology, Re-
public of Serbia, 1998-2000

o FISH (Fluorescent in situ Hybridization) in fundamental and clinical investigation (inovation project No. 1.3.1429) Ministry of Science and Technology, Re-
public Serbia, 1997-1998

« Cloning and characterization of human SOX genes (fundamental research project No. 03E11) Ministry of Science and Technology, Republic Serbia, 1996-2000
» SOX3 activation by retinoic acid (international project No. 18876GCS-B09). The Wellcome Trust, UK, 1995-1997
» SOX genes: A new family of genes related to the sex determining gene SRY (international project No. 037356/Z/92). The Wellcome Trust, UK, 1992-1993

Awards

 Award of “Goran Ljubijanki¢” Foundation for best BSc thesis in the field of molecular biology in Serbia (Dimitrije Krsti¢, 2004; Slobodan Davidovi¢, 2010)

» Award of “Goran Ljubijanki¢” Foundation for best master thesis in the field of molecular biology in Serbia (Isidora Petrovi¢, 2005; Aleksandar Krsti¢, 2006)

o Award of “Goran Ljubijanki¢” Foundation for best MSc thesis in the field of molecular biology in Serbia (Jelena Tosi¢, 2013; Milica Tosi¢, 2013; Ivana Petro-
vi¢, 2014; Branislava Rankovi, 2014; Jovana Despotovi¢, 2015; Marija Gredi¢, 2015)

o Award of “Goran Ljubijanki¢” Foundation for best PhD thesis in the field of molecular biology in Serbia (Marija Mojsin, 2008; Natasa Kovacevi¢ Grujici¢,
2009; Jelena Popovi¢, 2010; Danijela Drakuli¢, 2011)

« Milena Stevanovi¢, First award for the most successful researchers in the field of biology, Ministry of Science and Environmental Protection, Republic of Ser-
bia, 2004

« Danijela Drakuli¢, Third award for the most successful researchers in the field of biology, Ministry of Science and Environmental Protection, Republic of Ser-
bia, 2004

« Natasa Kovacevi¢ Gruji¢i¢, Third award for the most successful researchers in the field of biology, Ministry of Science and Environmental Protection, Repub-
lic of Serbia, 2004
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TPVAECET TOAUHA

o ETHorenesa Cpba y CpenmpbeM BeKy: yIOpejHa aHa/I3a UCTOPMjCKO—KY/ITYPHOT Haceha, TeHeTHYKOr MaTepujaa i IIpeMeTa MaTepujalHe KyIType ca ac-
IIeKTa aHA/IMTUYKe XeMije (IIpojeKaT MHTeIPATHUX U MHTePAUCIMUIUIMHAPHNAX UCTPaXIBamba, 6p.: 47025). IToTmpojexar: MojeKy/IapHO TeHeTHYKa aHa/I13a
ITHK y nomynarmmjama Koje ¢y Hace/baBasie OApyYje jyrozamnagae Cpouje y mepuopy of 6poHsaHor f06a [0 cpefber Beka. MIHICTApCTBO IIPOCBETE, HayKe
M TEXHOJIOLIKOT pa3Boja Pery6nmke Cpouje, 2011-2016

o Yimora SOX u NF-Y rena y nporecuma audepenmyjaiuje u ogpebusama cynoéune hemnje Tokom Heypanse gudepennujannje (6umarepanta capagma Cprcke
akajemuje Hayka u yMeTHoCTH 11 HanmoHanHe akazemuje Dei Lincei, Vtanuja) 2015-

» KommapaTusza cTyauja in vitro HeypaiHe gudepeHunjamnyje eMOpIOHaTHIX MATHIHUX U eMOPIOHATHIX KapLIMHOMCKYIX hennja aHannsom mpodua reHcke
ecknpecuje u Mehyhenujcke curnammsanuje (6unarepanta capagmwa CpIicKe akafeMyje HayKa 1 yMeTHOCTH 1 Mabapcke akamemuje Hayka), 2010 —2015.

« IIpoy4aBarme MONIEKy/TaPHIX MeXaHM3aMa YK/bYUeHNX Y Ofip>KaBarbe INTYyPUIIOTEHTHOCTH U fudepennyjanyje MaTnaaux hemija (6p.: @-24). onp 3a HaydHa
ucrpaxnpara CpIicke akajieMuje HayKa 1 ymeTHOCTH, 2010

« Regulation of human SOX18 gene expression and its role in angiogenesis (CRP/YUG07-01), ICGEB, Uranuja, 2008-2010

« VIsyuaBame perynanuje excrpecnuje u dpynkuuje xymannx SOX rena (0CHOBHa MCTpaXXuBaba, Op.: 143028). MMHICTApCTBO 3a HAyKY M 3AIUTHUTY XXUBOTHE Cpe-
nuHe Penry6rmke Cp6uje, 2006-2010

» Xymann SOX renn: npoydaBame CTPyKType U peryanuje ekcrpecuje (OCHOBHA UCTpaXXnBama, Op.: 1438). MMHMCTapCTBO 3a HAayKY, TEXHOJIOTMje 1 Pa3Boj
Penty6rmike Cp6uje, 2002-2005

« Retinoic acid induction of SOX3 gene expression (CRP/YUG99-01), ICGEB, Nranuja, 2000-2002

o Pa3Boj 1 mpuMeHa HOBYX OMOTEXHOJIOLWIKMX METOfIa M IOCTYIaKa 3a moBeharbe MpoN3BOAbe U M0oOO/bIIahe KBATUTETa Meca, MIeKa I jaja (cTpaTelnku
mpojexar, 6p.: $.4.27.48.0001, PP4). ITotmpojexat: YBobemwe MOIEKy/IapHO OMOMONIKMX IOCTYIIAKa y TeHETUYKOj aHaIM3M 0COOMHA Off eKOHOMCKOT 3Havaja
kop;, fomahnux sxuBoTHAa. MUHICTAPCTBO 3a HayKy 1 TexHoyorujy Pemry6muxe Cpouje, 1998-2000

o FISH- ®nyopeciieHTHa in situ XMOpuysamja u beHa IIpUMeHa y IPeHaTaTHo]j AMjaTrHOCTUIIN, IeTeKTOBAbY HAC/eHUX 60/IeCTY VM MaIUTHOj TpaHChOpMa-
1yju (MHOBALMOHY IIpojeKart, 6p.: 1.3.1429). MuHucrapcTBo 3a HayKy u TeHonorujy Pery6mmke Cpouje, 1997-1998

« Knnonnpame n kapaxrepusanyja xymanux SOX rena (0cHOBHa MCTpaXuBama, 6p.: 03E11). MunucrapcTBo 3a HayKy u TexHonorujy Pey6mke Cp6buje, 1996
2000

» SOX3 activation by retinoic acid (18876GCS-B09). The Wellcome Trust, UK, 1995-1997
» SOX genes: A new family of genes related to the sex determining gene SRY (037356/Z/92). The Wellcome Trust, UK, 1992-1993

Harpape

« Harpapa ®onpnanuje ,,Jopan Jbybujanknh 3a Haj6o/py AUIIOMcKH paj us obmactu MonekynapHe 6uonornje y Cpbuju (Jumnrpuje Kperuh ,2004; Cro6o-
nau JTasugosuh, 2010)

 Harpana ®onpaunje ,,Jopan Jby6ujankuh® sa Hajoosy Marucrapcku paj us obmactu monekynapte 6uonoruje y Cpouju (Mcupgopa Ilerposuh, 2005; Anek-
caupgap Kpctuh, 2006)

« Harpapa ®@onparnyje ,lopan Jby6ujankuh® sa Hajoo/syt MacTep pap us obmacTu MoneKkynapHe 6uonoruje y Cpouju (Jenena Tomnh, 2013; Munuua Tomwh, 2013;
VBana Ilerposuh, 2014; BpanncinaBa Pankosuh, 2014; Joana JJeciorosuh, 2015; Mapuja Ipennh, 2015)

« Harpaga ®oupanyje ,lopan /bybujanknh® 3a Haj6ome [OKTOpCKe AucepTanuje us obnactu Monekynapte 6uonoruje y Cpbuju (Mapuja Mojcns, 2008; Ha-
raura Koauesnh Ipyjuunh, 2009; Jenena ITorosuh, 2010; Tanujena Ipaxymuh, 2011)

o Musena CreBanosuh, Harpaga MuHICTapCTBa 32 HAYKY 1 3aIUTUTY )KMBOTHE CpefiHe 3a HajyCIelIHIje MCTPaKuBade 13 06/1acTy 6110/IorNje — Kateropuja
Al,2004

o Tauwujena Jpakymuh, Harpaga MuHucTapcTBa 3a HayKy I 3alITUTY )XKMBOTHE CPEVIHE 3a HajyCIeLIHNje NCTPaKyBade 13 o0macTu Ouosnoruje — katreropuja A3,
2004

o Hatamra Kosauesnh Ipyjuuanh, Harpasa MyHMCTapCTBa 3a HAYKY ¥ 3alITUTY SKMBOTHE CPEJHE 3a HajyCIIeIIHNje ICTpaKuBade 13 06/1acTy 610/Iorje — Ka-
Teropuja A3, 2004
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[TpBo6uTHA McTpaxkuBama /labopaTopuje 3a MOJIEKy/IapHy TeHETUKY U eKoorujy Mukpooprannszama (JIMITEM) 6ua cy ycme-
peHa Ka MOJIEKY/IapHOj TeHeTUIV aKTMHOMMUIIeTa, OaKkTepuja mpousBohada aMIHOIIMKO3M/A U IIPOyYaBaby MeXaHM3aMa pest-
CTeHIMje Ha CONICTBeHe TOKCHMYHe IIPOAYKTe IyTeM MeTU/Ialyje MecTa Jie/loBaa aHTMOMOTIKA, Kao 1 Ha PETy/Ialljy eKcIpecuje
reHa OATOBOPHMX 3a pesucTeHuujy. /laboparopuja je y TOKy CBOT pa3Boja IIOCTEIIEHO NPOLINMpPUBaIa UHTepecoBama off (yH/ia-
MEHTA/THUX Ka IPUMEH/bVBYM UCTPAXMBaBIMAa I 61oTexHonornju, Gpoxycupajyhu ce Ha morpary 3a HOBUM 6MOaKTUBHVM jefiu-
IbeIbJIMA, €H3MIMMMA Vi TE€HMMA, KaO M Ha KapaKTepusalujy HOBMX COjeBa MUKpPOOpraHmusama. Y oBome, rmaBHu pecypc JIMI'EM
IIpefiCTaB/ba KOMEKIMja MUKPOOPraHM3aMa U3 pasIniInTUX CPeAMHCKNX y3opaka. IMI'EM pagu u Ha pasBojy npoueca y Kojuma
OaKTepMjcKy MPORYKTH WIN Liefe 6akTepuje Mory 6uty kopuirhenn y 61okaTanan, 61OTeXHONIOIMjU 1 fOOMjamby HOBUX MaTe-
pujana.

AKTYye/THV IPOjeKTH OPMjEeHTUCAHM Cy Ka HOBMM OJMOAKTVBHVIM jeMIbEbIIMa, IIUX0BOj eKO(PU3NOIIONIKO]j Y/I03H, Pa3B0jy HOBMX
aHTMOAKTEPUjCKIX, aHTU(YHTATHUX Y aHTUKAHIIEPCKMX TepaleyTHKa, Kao ¥ Ka IPYMeHY 0aKTepMjCKMX eH3MMa y 3e/IeHNM TeX-
HOJIOTMjaMa.

The initial research of Laboratory for Microbial Molecular Genetics and Ecology (LMMGE) has been focused on the
molecular genetics of actinomycetes, bacterial producers of aminoglycoside antibiotics, study of the mechanisms of bac-
terial resistance to their own toxic products by methylation of antibiotics site of action, and the regulation of expres-
sion of genes responsible for resistance. The Laboratory has gradually shifted its research interests from the fundamental
to applicative research and biotechnology focusing on new bioactive compounds, enzymes and genes, and character-
ization of new bacterial strains. For this purposes, the main resource of LMMGE represents a collection of microor-
ganisms from various environmental samples. LMMGE also develops processes for the application of bacterial products
in biocatalysis and biotechnology and in production of the new materials such as bioplastic.

Current Laboratory projects are focused on the new bioactive compounds, their ecophysiological role and their po-
tential in the development of new antibacterial, antifungal and anticancer therapeutics, as well as the application of bac-
terial enzymes in green technologies.

THIRTY YEARS

INSPIRED BY SCIENCE
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Research focus

Laboratory for Microbial Molecular Genetics and Ecology (LMMGE) (previously Laboratory for Molecular Genetics of Actinomycetes)
became independent research unit in 1998. Initially, research focus of the Laboratory was on molecular genetics of actinomycetes, pro-
ducers of secondary metabolites. One of the first aims of the Laboratory was development of methods of the protoplasts transformation
of and genetic manipulation of bacteria of the genus Micromonospora (family Actinomycetes). Elucidation of the mechanisms of resistance
in actinomycetes aminoglycoside producers commenced with the cloning of sgm 16S rRNA methyltransferase from M. zionensis, producer
of antibiotics G-52. Sgm protein methylates the site of action of aminoglycosides in the small ribosomal subunit providing resistance to
its carrier. Further study of the mechanism of regulation of sgm revealed that its expression is regulated at the transcriptional level by two
promoters, and that this gene is additionally regulated at the translational level. We proposed a negative autoregulation model that includes
interference of methyltransferase with the initiation of translation. At the same time we were studying both the regulation of gene ex-
pression grmA from Micromonospora purpurea, producer of gentamicin complex and the negative autoregulation gene expression mech-
anism via regulatory primary and/or secondary structures in the 5' untranslated region (UTR) of the mRNA of kgmB gene from
Streptomyces tenebrarius, producer of nebramycin complex, that has been predicted in silico, but not confirmed in vitro. The exact site of
action of Sgm, KgmB and GrmA methyltransferases that methylate G1405 positioned in the A site of the 16S rRNA molecule has been
determined in the collaboration with the group from Manchester Interdisciplinary Biocentre of the Manchester University, UK (Wel-
comeTrust project). In this project the two-domain structural organization of Sgm methyltransferase was established and amino acids re-
sponsible for catalytic activity and cofactors binding were identified.

For over fifteen years LMMGE collects actinomycetes from various environmental samples, primarily from soil. These isolates are foun-
dation of the microorganism collection that is continuously growing. Environmental strain collection represents the fundamental re-
source of LMMGE counting today over 1000 isolates. As LMMGE developed, its research interests expanded on molecular genetics of other
environmental microorganisms, especially beneficial bacteria, and microbial diversity of various habitats.

The studies on the microbial diversity in LMMGE started with analysis of samples from the rhizosphere of two endemorelict plants - Ra-
monda serbica and Ramonda nathaliae, and continued with the samples of river sediments under the influence of Pancevo petrochemi-
cal industry effluents, surface and underground sediments, as well as and highly acidic waters of Lake Robule near tailings of the copper
mine Bor. Also, objects of cultural heritage subject to biodeterioration including painting "The Battle of Kosovo" by Petar Lubarda, icon
woven on silk from the Legacy of Petar Lubarda, and the books from the National Library of Serbia Heritage Collection were analyzed in
the framework of the UNESCO project AMARCORD. Whether it is about the pristine environments, potentially contaminated sites with

Baxrepujcka 6uormmactrka o monuxngpokcnankaHoara (PHA) koje Heke BpcTe 6akTepuja CHHTETHIY 1 aKyMy/IUpajy y Bugy yHytaphenujckux rpanya.
Bacterial bioplastics - polyhydroxyalkanoates (PHA) that certain bacteria produce and accumulate as intracellular granules.

INSPIRED BY SCIENCE
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DoKyc ucTpakKnBama

JIaboparopuja 3a MONEKyIapHy reHeTUKY 1 eKonmorujy mukpoopranusama (JIMI'EM) koja ce paHuje 3Bana Jlaboparopuja 3a MOTIEKY-
JIapHY TeHeTUKY aKTMHOMMUIIETA, IIOCTAJIa je He3aBUCHA UCTPAKMBaUKa jequHuIa 1998. roguHe. IIpBOOUTHY UCTpa>KUBaYKM MHTEpeC
JIMTEM 6una je MOneKyIapHa reHeTHKa aKTMHOMMIIETA, OaKTepuja MO3HATUX TI0 IPOU3BObM CEKYHAPHIX MeTabOoMNTa. JelaH Off
IPBYX 3afiaTaka 610 je pa3Boj MeToa 3a TpaHcHOpMaLMjy IPOTOIUIACTA Y MAHUITY/IALMjy TeHeTUUKIM MaTepujanioM 6aktepuja poga Mi-
cromonospora (bamunuja Actinomycetes). PacBeT/baBare MeXaHI3aMa pesyCTeHIMje KO aKTMHOMUIIeTa IpoyusBohaua aMMHOIINKO-
31714, 3a104YeTo je KaoHupameM sgm 16S pPHK metuntpancdepase us Micromonospora zionensis, mpousBohada antn6motnka G-52.
Sgm IIpoTerH MeTIIyje MeCTO Ie/loBakba aMMHOIIMKO3K A y Majioj pubo3oManHoj cybjenyunnu 06e36ehyjyhu pesucrennyjy ceom Ho-
cuorty. Jlarba M3yyaBarha MeXaHM3Ma peryalyje sgm reHa yTBp/iuia Cy Jia je lberoba eKCrpeciuja peryimcasa ca fipa IpoMOTOpa Ha TpaH-
CKPUIIIIMOHOM HMBOY, a Jia je OBaj TeH JOJATHO PEeTylIMCaH ¥ Ha TPAHCIALMOHOM HUBOY. IIpefnmoXxmnyu cMo Mofen HeraTMBHE
ayTopery/naLyje Koju YK/by4dyje MHTepdepeHIjy MeTunTpancdepase ca MHIMjaLMjoM TpaHCIanyje. VICToBpeMeHO cMO ce OaBIJIM IIPOY-
YyaBameM perynanyje ekcrpecuje grmA resa us M. purpurea Koja mIpou3BOAM FeHTAMULIMHCKY KOMIITIEKC, KA0 ¥ MEXaHI3MOM HeTaTUBHE
ayToperynaluje eKCIrpecuje IpeKo peryIaTOpHUX PUMapHUX /WM CEKYHAPHUX CTPYKTypay 5 HeTpaHcmatupajyhem pernony nPHK
kgmB rena us Streptomyces tenebrarius, mpousBohada HeOpaMMUIMHCKOT KOMIUTEKca Koju je mpenBubeH in silico, anu Huje mokasaH in
vitro. OppebuBame TauHoOr MecTa fienoBama Sgm, KgmB u GrmA metnnrpancdepasa koje Metunyjy G1405 y okBupy A Mecra Ha 16S
pPHK Mosekyny mokasaHo je y TOKy IpOjeKTHe capajibe ca mabopatopujoM u3 MaHYeCTepCKOT MHTEPANCIUIUIMHAPHOT OMOI[eHTpa
Yuusepsurera y Mandecrepy, Benuka Bpurannja (WelcomeTrust mpojekat). Takobe je yrBphena nBojomeHcka CTpyKTypHa opraHmnsa-
nuja Sgm MeTmnTpancdepase 1 MAEHTUPUKOBaHE CY aMUHOKICENIHE OATOBOPHE 3a Be3MBarbe KO(aKTOpa U KaTaTUTUIKY aKTUBHOCT.

JIMI'EM Buile off meTHAeCT rOfiMHA IPUKYI/ba AKTMHOMMIIETE U3 PA3IMUUTUX CPEIMHCKIX Y30PaKa, Ipe cBera us semsbuimTa. OBu nso-
JIaTU 4MHE OCHOBY KojleKIyje Mukpooprannusama kojy JIMI'EM u ganac fonymyje. Konekunja cpeiMHCKMX M30/1aTa IpefCcTaB/ba jefjaH
off pyHaMEeHTaTHNX UCTPAXUBAYKIX pecypca M TpeHyTHO Opoju mpeko 1000 cojesa.

Kako ce IMT'EM pasBujajia Tako ce 1 leHO UCTPa’KMBauYKO MHTepecoBabe IPOIIMPIUIO Ha MOIEeKY/IapHY TeHeTUKY APYTUX CPeAMHCKIUX
MMKpPOOpraHm3ama, a moceOHO KOPUCHUX OaKTepuja, Kao U Ha M3y4aBame MUKPOOMOJIOIKOTL [UBEP3UTETA PAs/IMUNTIX CTAHNUIITA.

V3y4aBamwe Mukpoo6uonomkor gusepanurtera y IMI'EM sanouerno je ananusoM y3sopaxa U3 pusocdepa eHieMO-peIMKTHUX OM/baka Ra-
monda serbica u Ramonda nathaliae, a HacTaBUIO ce aHAM30M y30paKa peuHNX CefjuMeHara Iof| yTuIjajeM edyeHara IeTpoXeMujcke
unpycrpuje [TandeBo, MOBPIIMHCKMX 1 HOJI3€MHMX CelIMEHATa Kao 1 BOJIa eKCTPeMHO Kucesor jesepa PoOyie y mopHoXjy janoBumita
pynHuka 6akpa bop. Takobe, aHanmsupaHna cy u KynTypHua gobapa mojjioxHa 6uogerepuopanuju yKpydyjyhu cmky ,,Kocosckn 60j”
ITerpa JIyb6apne u nkony TkaHy Ha cBum u3 Jlerara [Terpa JIybapze, kao u kmwure u3 konekuyje Kynrypuux gobapa of Beukor sHadaja
Hapopne 6n6moreke Cpbuje Koje cy aHanm3upaHe y okBupy YHeckosor mpojekra AMARCORD. buito fa ce pafu 0 HeTaKHYTOj IIpH-
ponM Koja Hulje U3/I0’KEHa AaHTPOIIOT€HOM [I€jCTBY, IOKa/IN-
TeTuMa KOju Cy IIOTE€HLMjaTHO KOHTaMMHMPAHU
apOMaTMYHMM YIbOBOJIOHMIIMMA M/IM TEIIKMM MeTa/luMa,
eKCTPEMHIM CpeiyHaMa WIN YTPOXXEeHUM KY/ITyPHUM H00-
p¥Ma, MUKPOOMOIOIKY AMBEP3UTET OBUX PasINIUTUX
CTaHMILTA je U3y4aBaH NIPMMEHOM JBa KOMIUIEMEHTapHA
IpUCTyNa — KIACMYHVMM MMKPOOMOIOMIKIAM MeTOfjaMa,
Koje IofipasyMeBajy U30Jalujy U KyITuBaLujy 6akrepuja,
U MeTareHoOMCKVM npuctymnom. Ha oBaj HauuH je jobujena
KOMIUIETHHUja C/IMKa OAKTepMjCKOT IUBEP3NTETa, & UCTOB-
PEMEHO U NOTEeHLMja/THO KOPYCHY M30/IaTy KOjy IIPOU3-
BOJIe pa3/InTe MeTabOoMITe MV eH3UMe, OFHOCHO KOjI CY
uHTepecaHTHM 3060r Moryhe ynorpebe y 6uopemenyjanyjn
U 6MOTEXHOJIOTUjI.

Jlorn4an HactaBak passoja JIMI'EM je usonosarmbe HOBUX
reHa U eHs)Ma U3 KOPMCHMX MUKPOOpPTaHM3aMa I ycMepa-
Baibe MCTPaXMBaba Ka MOTPasy 3a HOBUM OMOaKTHBHIM
jenuIbeIMa 1 eH3VMMMA Kao U ’BJXO0BOj IPUMEHM y pa-
3BMjalby TepareyTuKa, OFHOCHO OMOKaTammsy ¥ OMOTeXHO-
JIOTHMjH, Ko HaATpafiby QyHAAMEHTATHIX UCTPAKUBAbA.

buoakTnBHa jemumema

Candida albicans 6uodunm .
Candida albicans biofilm ]eHaH OJf IIPBJX KOpaKa JIMI'EM Y ACTEKIM) OMOAKTMBHIX

jenuberba 0110 je pasBjerbe afieKBaTHOT OMOMIOLIKOT eceja 3a
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elevated concentration of aromatic hydrocarbons or heavy metals, extreme habitats, or endangered cultural property, the study of micro-
bial diversity in different habitats is always designed to apply two complementary approaches - the traditional microbiological method of
the isolation and cultivation of bacteria, and the metagenomic approach. In this way it is possible to obtain both more comprehensive pic-
ture on bacterial diversity, and to collect potentially useful strains that produce different metabolites, enzymes, or are themselves inter-
esting for possible use in bioremediation and biotechnological processes.

The logical continuation of the development of LMMGE was the isolation of novel genes and enzymes of beneficial microorganisms. That
guided research towards the search for new bioactive compounds and enzymes as well as their application in the development of thera-
peutics, in biocatalysis and biotechnology as an extension of fundamental research.

Bioactive compounds

One of the first steps of LMMGE in efficient search of collection of environmental isolates for the production of bioactive secondary
metabolites was development of a adequate biological assay. An assay aimed on search for producers of polyketide macrolide antibiotics
and immunosuppressants, products of polyketide synthase type I (PKS I) was based on baker’s yeast Saccharomyces cerevisiae mutant
strain FAV20. Using this assay and designed degenerate primers for PCR detection a number of interesting strains were isolated from our
Collection. They have been shown to belong to the genus Streptomyces, renowned producer of antibiotics, antifungal, immunosuppres-
sant, and anticancer compounds. The strain MS405 which has been shown to represent a new species named Streptomyces durmitorensis
sp. nov. produces a new family of polyene macrolides. In cooperation with the Czech Republic Academy of Sciences Institute of Micro-
biology it was discovered that the key compound in this family is 32,33-didehydroroflamicoin (DDHR) which has been shown to have
activity against human and plant fungal pathogens, and whose stable production was optimized in LMMGE. Yet another Streptomyces strain
- JS520 produces an exceptionally high amount of undecylprodigiosin (UP), tripyrrolic purple pigment that protects its producer from
free radicals and UV radiation and demonstrates anticancer activity. We have managed to further improve its antitumor activity by com-
plexing UP with gold nanoparticles. Designing complexes with metals is one of the directions of research development of bioactive com-
pounds application that introduces LMMGE into an exciting area of nanomaterials. Sequencing complete genome of a novel strain
Streptomyces griseus NP10 represents a new LMMGE resource and a starting point in genome based search for the genes for bioactive com-
pounds (genome mining). This strain accumulates a large amount of free fatty acids, some of which have not been detected in the living
world! For the assesment of activity of isolated compounds a wide range of biotests that include microorganisms, human cell culture, and
zebrafish (Danio rerio) embryos is used. As a part of our award-winning project (ESCMID/FEMS Research Fellowship Award) we are per-
forming targeted search of the collection of natural isolates for Streptomyces strains producers of small molecules that influence the for-
mation of bacterial biofilms modifying their quorum sensing signaling. These bioactive compounds represent the basis for a new generation
of antibacterial agents that interfere with bacterial virulence rather than viability, not imposing thus selective pressure that would have re-
sulted in the development of resistance. With this approach we isolated strain Streptomyces sp. BV152.1 producer of non-bactericidal
rhamnolipids with the broad spectrum of anti-biofilm activity. Parallel to testing natural bioactive molecules we test effects of compounds
from chemically synthetized libraries on bacterial communication and biofilms, with a special stress on already proven biologicaly active
compounds, since repurposing of existing therapeutics considerably speeds up drug developing process. During the course of study of
bioactive various aspects of bioactive compounds we have established a long-standing successful cooperation with groups in Chemistry
from the Faculty of Chemistry and Faculty of Pharmacy of University of Belgrade, Faculty of Science and Mathematics of University of
Nis and Faculty of Science and Mathematics of University of Kragujevac.

Biopolymers and biocatalysis

Possessing the collection of microorganisms allowed LMMGE to commit to study of biotechnological application of bacterial enzymes.
Using traditional microbiological methods we have isolated from environmental samples bacteria capable of decomposing high concen-
tration of phenols and other aromatic compounds due to the presence of very efficient enzymes involved in phenol degradation pathways.
A strain of Bacillus sp. PS11 has shown that it can decompose 2 grams of phenol per kilogram of soil within just four days. It has been shown
that this strain is able to grow on 16 different aromatic compounds and it is certainly a good candidate for use in bioremediation, as well
as the another isolated strain - Pseudomonas sp. TN301. Strain TN 301 has the capability of converting a wide range of poly- and monoaro-
matc compounds in biodegradable polymer polyhydroxyalkanoate (PHA), or bioplastic. Isolation of strains that can accumulate PHA in-
troduced LMMGE to the field of study of new biopolymer materials and cooperation with Biocatalysis Laboratory at University College
Dublin, Ireland. Bioplastic has a broad application from the production of packaging to medical implants and is derived from renewable
resources (such as glucose and ethanol) but also from waste materials. In our research we use it as a carrier for antibiotics and anticancer
compounds thereby modifying their effect, and further broadening spectrum of bioplastics application. In a frame of yet another succes-
full ESCMID Research project, LMMGE is focused on improvement of antifungal properties of bioplastics by simple chemical transfor-
mations of its monomeric units to create bioplastic with antifungal properties. In these biotechnological processes a key role belongs to
new, industrially applicable enzymes, which are in the focus of LMMGE research today - lipases, tautomerases, cellulases, reductases.

THIRTY YEARS
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TPUAECET TOAMHA

IJbaHO IpeTpaKyBabe KOMeKIMje CPeIMHCKIX 130/ata. Ecej 3a mpeTpaxkmBame ycMepeHo Ka AeTeKLju TpousBobhada MOMMKeTHIHUX Ma-
KpOIMTHUX aHTUOMOTHUKA U UMYHOCYIIpecopa, IpofyKaTa moymketuy cuarasa tuia I (PKS I), 610 je 6asyupan Ha MyTUpaHOM COjy IIeKap-
ckor kBacna Saccharomyces cerevisiae FAV20. Kopucrehu 6mnonomku ecej n nspobhene npajMepe pusajuupane 3a PCR geTexiyjy usgBojeHoO
je BiIlIe MHTePECAHTHUX COjeBa 3a KOje je I0Ka3aHo a IPUIIAJajy pony Streptonyces O3HATOM O IIPOU3BO/EGY IIPe CBETa AHTUOMOTHUKA aJIi
U IMYHOCYIIpecopa, aHTU(YHTAIHNX 1 aHTUKAHIEePCKIX jenumbera. Tako coj MS405, Koju IpefcTaB/ba HOBY BPCTY Streptomyces durmi-
torensis sp. NOV., IPOM3BOAY IO Cajia HeOKapaKTepycaHy GpaMyinjy HOMEHCKIX MaKpoIuaa. Y capajisbu ca VIHCTUTYTOM 3a MUKPOOKOIIO-
rujy 4demke AkajeMuje Hayka yCTaHOB/BbEHO je [a je K/bY4HO jemuberbe oBe pammnuje 32,33-mupexuppopodnamukont (DDHR), unja je
cTabuIHa IPOVM3BObA OLTUMI30BAHA, U 3a KOje je II0Ka3aHo fla ¥IMa aKTUBHOCT IIpeMa XyMaHUM 1 6y/bHUM (yHrajHUM natoreHnma. Coj
Streptomyces sp. JS520 mponsBoy, ¢ Apyre CTpaHe, U3y3eTHO BeKe KommdrHe yHAeumnnpoauruosunaa (UP), jpydudacTor TpUnmpomHor
MUIMeHTa Koju ITnTy 6aKtepujy npousBohayda oy crobopuux pagykana u UV 3padersa, a HOKasyje ¥ aHTUKAHI[EPCKY aKTUBHOCT KOjy CMO
yCIIenu fja HoOo/bIIaMo KOMIUIEKCOBAEbeM Ca HaHOYeCTHIIaMa 3/1aTa. KoMIIeKcoBame ca MeTaliMa je jefilaH Off IIpaBalia pa3Boja MCTPaXKU-
Bamba 0MOAKTUBHIIX jeIVEbEIba U BIIXOBE IIPUMeHe Koje je yBeno IMITEM y ys0ymweuBy obnacT HaHoMaTepujana. CekBeHIja FeHOMa HOBOT COja
U3 Ko7eK1yje, Streptomyces griseus NP10, npezicrasba HoBu pecypc JIMI'EM 1 nonasHy Tauky 3a HOBM IPUCTYI Y TOTPasy 3a FeHMMa YK/bY-
YeHUM Yy IIPOU3BOAY OMOAKTUBHIUX jenuberba (genome mining). OBaj coj akyMy/nupa Be/MKe KOJIMYMHe CI000THIX MaCHVX KICeIMHA Of
KOjJIX HeKe HIICY IeTeKTOBaHe y )XKMBOM cBeTy! 3a TecTuparse OMO/IONIKe aKTUBHOCTY M30/I0BAHIX jeiUIberba KOPUCTVIMO LIMPOKY MajIeTy Te-
CTOBa KOj)1 YK/bY4yjy MUKpOOpraHusMe, XxyMase hemyje y kynrypu, em6puone sebpuua (Danio rerio). Y oKBUpy Halller HarpaheHor mpojexTa
(ESCMID/FEMS Research Fellowship Harpaga) kormexinja IprpogHuX 130/1aTa ce MOHOBO IM/baHO IIPETPaXKyje, Tpara ce 3a mpomsBoba-
YyMa MaJIX MOJIEKY/Ia KOjy yTU4y Ha GopMMparbe 6aKTepUjCKIX U MELIOBUTUX 610(pIIMOBa, OFHOCHO Ha MofguduKaLujy 6akrepujcke Ko-
MyHuKanuje (quorum sensing). OBa OM0aKTIMBHa jeIMbeba IPENCTAaB/bajy OCHOB 3a HOBY eHepalijy aHTUOAKTePUjCKIX areHca KOjU yTUIy
Ha aKTMBHOCT [TaTOT'€HA, a J]a UX IIPY TOMe He YOujajy, Te He HaMehy CelleKTMBHM IIPUTYICAK KOjy1 OY 3a IIOC/IeAMIY IMA0 PasBoj pe3yCTeHIIja
Ha TeparneyTuk. OBaKBYM IIPUCTYIIOM U30JIOBaH je coj Streptomyces sp. BV152.1 kojy IpousBOgy paMHONMUIINJE Ca aHTY-OMO(IUIIM aKTHB-
Homhy IPOKOT CIIeKTpa [iejCTBa KOju He yTudy Ha BujabuaHocT 6akrepuja. [lapajenHo ca npupogHuM 6110aKTHBHIM MOJIEKY/IMA TECTH-

Vsonatu Streptomyces sp. u3 jenuHcTBeHe JlaGopaTopijcke KOTIEKIIje I BYXOBI eKCTPAKTI, TECTHPAHN Ha G1OIOUIKY aKTUBHOCT
Streptomyces sp. isolates from unique Laboratory collection and their extracts tested for bioactivity
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Yaumare y30pKa 3a MUKpoOMononiKy ananusy 1 SEM Mukporpaduja MMKpOOpraHu3aMa y HEMOCPeTHOM KOHTAaKTy ca HoBpimHoM cruke (»,Kocoscku 607, Ilerap JTy6apza)
Sampling for microbial analysis and SEM image of microorganism in close contact with painting surface (“Battle of Kosovo’, Petar Lubarda)

Cloning and identification of potent lipase from strains of Pseudomonas putida obtained from the exchange with a Dublin group will en-
able the synthesis of bioplastics from waste oils in a single genetically engineered bacterial cell. In LMMGE extensive resarch has ben
done on the P, putida strain producer of 4-oxalocrotonate tautomerase that conducts Michael's addition of aldehydes to nitrostyrene. We
managed, by heterologous expression in Escherichia coli, to increase efficiency of this enzyme six fold obtaining at the same time purer
product that is the starting compounds for the synthesis of analogs of y-aminobutyric acid (GABA) which are used in the treatment of
neurological and mental disorders. Thermophilic strain Laceyella sp. was isolated in LMMGE and its cellulase was characterized. Ther-
mostable cellulase would have many advantages over conventional ones in the treatment of cellulosic materials in the production of
bioethanol, which is the first step for the production of biofuels. Imin reductases are another, relatively new and less studied group of en-
zymes that we search our collection for, using specific PCR-based essay was designed in LMMGE. These stereospecific enzymes could have
great application in the synthesis of therapeutics.

The application of all aforementioned bacterial enzymes and developing processes for their use, which would result in the replacement of

chemical and industrial processes with cleaner and safer environmentally friendly biotechnological processes, is one of the long-term ob-
jectives of the LMMGE together with isolation and application of the novel bioactive compounds.
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TPVAECET TOAUHA

Pajy ce edexTu jenumbersa 13 6MOMIOTeKa XeMIjCKY CMHTETUCAHYX CYIICTaHIIM Ha KOMYHUKALVjY MUKpOOpraHusama 1 61o(uiMoBe, ca IIo-
CeOHMM aKI[eHTOM Ha jefMiberbliMa ca Bell JokasaHOM OMO/IOIIKOM aKTUBHOLINY jep IpeHaMeHa NocTojefnx TepaneyTuka 3HaTHO yop3asa
Pa3BOj HOBIX aHTUMUKPOOUOIOLIKYX areHca. 3axBajbyjyhu M3ydaBamy pas/M4UTHX aclieKaTa OY0aKTYBHIIX jeIUberba YCIIOCTaBIIN CMO BU-
IIETOAUIIEbY YCIICLIHY Capajiiby Ca MICTPKMBAYKIM rpymaMa ca Xemujckor dakynrera n PapmarieyTckor pakynarera YHuBepsureTa y beo-
rpany, kao u IIpupopHo-MareMaTnukor daxynrera YHuBepsurera y Humy n IIprpogHo-MaTeMaTuukor QakyiTeTa YHUBEp3UTETa Y

Kparyjesny.

BI/IOIIOIII/[MepI/I u OMoKaTanusa

Konexuuja Mukpoopranusama kojy IMI'EM nocenyje omoryhaBa nsy4aBame 610TeXHOJIOLIKe IpUMeHe 6aKkTepujckmx eHsuMa. Kia-
CUYHMM MMKPOOMOJIONIKMM MeTOfaMa 13 CPEAMHCKIX y30paKa U30/10BaHe Cy 6akTepuje criocobHe fia pasrpalyjy Bucoke KOHIIeHTpa-
nuje GeHosa Kao 1 [pyrux apoMaTHYHNX jefiniberba 3aXBasbyjyhn NpuCycTBy BeoMa eUKaCHNUX eH3MMa KOji y4eCTBYjy y MyTeBUMa
pasrpazime deHoma. 3a coj Bacillus sp. PS11 mokasaHo je 1a Moxe Jja pasrpaau 2 rpama (eHosa [0 K/IOTpaMy 3eM/be Y POKY Off YeTHPH
JlaHa, Kao U Jja MOXKe Jla pacTe Ha 16 pasmMumMTX apOMATUYHMX jefIiberba, IITO Ta YMHY JOOPUM KaHMIATOM 3a yroTpeby y 61opeme-
mujanuju. JIpyru coj Koju uMa IOTeHLyjast 3a yIoTpeby y 6uopeMenujanuju je Pseudomonas sp. TN301. OH nma CHOCOOHOCT KOHBEP-
3Uje MMPOKOT CIEKTPa MOIMaPOMAaTUYHMX ¥ MOHOAPOMATUYHIX jefiiiberba y O1ofierpaiab1IHe IonuMepe, MOMMXUPOKCHaTKaHoaTe
(PHA), ogrocHo 6uonmacTuky. Vsomanuja cojeBa xoju Mory ga akymynupajy PHA ysena je IMIT'EM y ob6mact nsy4aBarma HOBUX O1O-
HONMMEpPHMX MaTepujana 1 y capajmy ca JlabopatopujoM 3a 6mokarannsy JJabmMHCKOT YHUBEP3UTETCKOT Koeya y Vpckoj. buomnna-
CTHKa ce To6Mja u3 0OHOB/BUBMX pecypca (ITTyKo3a, eTaHOI) /i U M3 OTHA/IHMX MaTepHjaa 1 MMa MIMPOKY IIPUMeHY — Off IPOM3BO/Ibe
aMbasaxke 0 MEMIIMHCKMX MMIIIAHTATA. Y HAIIMM UCTPKMBABUMA je KOPYCTUMO Kao HOCay 3a OMOAaKTVBHA jefiMiberba YiMe MOJVI-
¢buKyjeMo BUX0B edeKaT U IMPKUMO H0Jbe IpUMeHe 6uortacTuke. Ilopes Tora HoKyuraBaMo Aa je[fHOCTaBHIM XeMUjCKUM TpaHchop-
MaljijaMa MOHOMEPHUX jedMHNUIIa Off KojuX je usrpabena 6moractuka y okBupy jour jegor ycmeurHor ESCMID Research npojexta
000/BIIIAMO beHe 0COOMHE U J00MjeMO OMOIUIACTUKY ca aHTU(YHIATHUM JIejcTBOM. Y OBMM OMOTEXHOJIOIKMM IPOLIeCHMa KIbYYHY
YJIOTY ¥IMajy HOBY, MTHAYCTPMjCKM 3HAYajHM €H3VIMMU KOjM Cy AaHac y okycy ucrpaxnpama IMIEM — nmmmase, TayToMepase, enynase,
penykrase. Knonupame 1 njjeHTHduKaIyja IOTEHTHNX JINIIa3a HOPeKIOM U3 cojeBa Pseudomonas putida, no61jeHNX y OKBUPY capajitbe
ca rpynom u3 [labmina, omoryhmio 61 cuHTesy 610IIacTKe 13 OTIAHUX Yba Y jeHOj, TeHeTCKM MOIUPUKOBaHOj, 6akTepujckoj he-
muju. Y JIMI'EM ce MHTeH3MBHO paju 1 Ha cojy Pseudomonas putida, nponssobady 4-0kca/loOKpOTOHAT TayToMepase Koja Bpiiu MajkioBy
aJMIVjy anfexyuia Ha HUITPOCTUPeHe. YCIIeIn CMO Jla XeTePOTIOTHOM eKCIIpec1joM oBor eHsuMa y Escherichia coli nosehamo mrect myTa
HBeroBY eUKaCHOCT IIpY 4eMy je JoOujeH 1 YMCTHj| IIPOU3BOJ, KOjH je TTONA3HO jelniberbe 3a CUHTe3y aHajora Y-aMMHOOy TUPUYHE KN-
cemnue (GABA), jenniberba Koja ce KOPICTE ¥ Tepalnujy HeypOoIoIIKuX 1 MeHTanHux nopemehaja. V3 maboparopujcke Komexije je oka-
pakTepyucaHa 1 Iienynasa 13 repmouHor coja Laceyella sp. CR623. TepmocTabuiiHe 1emynase Cy MHOTO 60Jbe Off KOHBEHI[VIOHA/THIX 32
TPeTMaH LIeTy/I0O3HOT MaTepHjaa y IpOAyKIju 6110eTaHO/a KOjJ je IPBM KOPaK y IPOAYKLMju 6uoropusa. VIMMH pelykrase Cy HOBIja
rpyIia HelOBO/BHO MICTP)KEHNX eH3MMa Ha 4Mje IIPMCYCTBO Ce BPIIN IIpeTpaXkiBame OoraTe Konekuuje, a momohy PCR peakiuja ca ns-
pobennm npajmepnma, jou jegHuM ecejem Koju je ocmuuuber y IMITEM. OBu crepeocrienuduyaHy eH3UMM MMay 611 BeIMKY IPYMEHY
y CUHTE3) TepaneyTHUKa.

ITpumeHa 6aKkTepujCKMX eH3MMa ¥ pasBjame Ipolieca 3a BbUX0BO Kopuinheme Koja 611 pesynTupana 3aMeHOM XeMUjCKUX U UHJY-
CTPMjCKMX IIpOLieca YMCTUjUM 1 6e36efHIjIM eKOMOIKY IPUXBAT/BUBUM OMOTEXHOMOLIKIM IPOLiecMa — IIPeACTaB/ba jeflaH Of JYTo-
pounux nwsesa JIMIEM, 6amr kao u moTpara 3a HOBUM OMOAKTVBHMM jefUiberblMa U pa3BojeM epUKACHUjUX HauMHaA HUXOBE
arIMKanuje.
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Projects

» Molecular genetics of micromonospora, within project structural and functional analysis of genes in industrial microorganisms (Project No. 03E10 funded by
Ministry of Science and Technology, Republic of Serbia, 1996-2000)

o Molecular genetics of microorganisms and expression of industrially important genes (Project No. 1512 funded by Ministry of Science and Technology, Re-
public of Serbia, 2001 - 2005)

« Regulation of gene expression in antibiotic producer Streptomyces tenebrarius (Project No. CRP/YUG00-05 funded by ICGEB, 2001 - 2003)

« Expression and regulation of pharmaceutically important genes in microorganisms (Project No. 143056 funded by Ministry of Science and Environmental Pro-
tection, Republic of Serbia, 2006 - 2010)

« Structure-function studies of 16S rRNA methyltransferases: the basis of aminoglycoside antibiotic resistance and enzyme translational autoregulation (Project
No. 078374 funded by Wellcome Trust, 2006 — 2008)

« Search for new bioactive secondary metabolites (Bilateral Cooperation between the Academy of Sciences of the Czech Republic and the Serbian Academy of
Sciences and Arts, 2006 - 2010).

« Microbial diversity in the copper mine Bor (Project No. CRP/YUG09-03 funded by ICGEB, 2010 - 2012)

« Microbial diversity study and characterization of beneficial environmental microorganisms (Project No. 173048 funded by Ministry of Science and Techno-
logical Development, Republic of Serbia, 2011 - 2015)

« Assessing and monitoring microbial communities and their Impact on documentary heritage in collection of national library of Serbia - Preserving the mem-
ory of the world (AMARCORD) (Project No. 590-2/2012 funded by UNESCO, 2013)

« Combinatorial libraries of heterogeneous catalysts, natural products, modified natural products and their analogues: the way to new biologically active agents
(Project No. 172061 funded by Ministry of Science and Technological Development, Republic of Serbia, 2011-2015)

« Functionalisation of bacterial polymers (Project No. BP2013 funded by Bioplastech Ltd., Dublin, Ireland, 2013-)

« Structurally guided identification of novel pharmacophores targeting Pseudomonas aeruginosa quorum sensing and biofilm formation (funded by ESCMID
Resarch Grant, 2015 - 2016)

« Development of biopolymeric formulation of antifungal polyenes using medium chain length polyhydroxyalkanoate (PHA): validation against superficial my-
coses (funded by ESCMID Resarch Grant, 2015 - 2016)

Awards

o Award of “Goran Ljubijanki¢” Foundation for best BSc thesis in the field of molecular biology in Serbia (Tanja Naranci¢, 2006; Sanja Bajki¢, 2007)
o Award of “Goran Ljubijanki¢” Foundation for best master thesis in the field of molecular biology in Serbia (Jelena Spasi¢, 2015)

« Award of “Goran Ljubijanki¢” Foundation for best MSc thesis in the field of molecular biology in Serbia (Lidija Senerovi¢, 2005)

o Award of “Goran Ljubijanki¢” Foundation for best PhD thesis in the field of molecular biology in Serbia (Tatjana Ili¢-Tomi¢, 2010; Sandra Vojnovi¢, 2011; Nada
Stankovi¢, 2012)

« ESCMID/FEMS Research Fellowship 2015 Best Project Proposal Award: Lidija Senerovi¢ (2015)
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IIpojexTn
« VI3y4aBame cTpyKType 1 QyHKIMje FeHa MHAYCTPUjCKUX MUKPOOpraHu3aMma, OTIpojekaT MojekynapHa reueTuka Mukpomosocropa (Es. 6p. 03E10, mpojexar
¢unaHcupano MuHUCTapCTBA 3a HAyKY ¥ TEXHOMOIIKY pa3Boj Perrybnuke Cpbuje, 1996-2000)

» MonekynapHa reHeTHKa MMKPOOpraHu3aMa 11 eKCIpecuja reHa o eKoHOMcKor 3Haudaja (EB. 6p. 1512, mpojekar ¢uHaHCMpano MMHUCTAPCTBO 3a HAYKY 1
TEXHOJIOKM pa3Boj Pemry6mke Cpouje, 2002-2005)

« Regulation of gene expression in antibiotic producer Streptomyces tenebrarius (Es. 6p. CRP/YUGO00-05, npojexar ¢punancupao ICGEB, 2001-2003)
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o Excrpecuja u perynanuja dapmareyTcKy 3Ha4ajHIX IeHa y Mukpooprauusmuma (EB. 6p. 143056, mpojekar punHaHCHupano MUHUCTApCTBO 3a HAayKy U 3a-
IITUTY XUBOTHe cpefnHe Perrybnuke Cpbuje, 2006-2010).

« Structure-function studies of 16S rRNA methyltransferases: the basis of aminoglycoside antibiotic resistance and enzyme translational autoregulation (Es. 6p.
078374, nmpojexar ¢punancupao Wellcome Trust, 2006-2008)

« Search for new bioactive secondary metabolites (6unarepanna capanmwa Cpricke akajieMmuje Hayka 1 yMeTHOCTH 1 AkafieMuje Hayka Yerke Perry6iuxe, 2006—
2010)

« Microbial diversity in the copper mine Bor (Es. 6p. CRP/YUG09-03, npojekar ¢punancupao ICGEB, 2010-2012)

« VI3y4yaBare MIUKPOOMOIOIIKOT IUBEP3NTETA U KapaKTepu3aliija KOPUCHUX CpeanHCKuX Mukpoopranusama (Es. 6p. OH173048, npojexar ¢punaHcupano Mu-
HICTApCTBO 3a HAyKy U TEXHONOIIKY pa3Boj Perrybnuke Cpbuje, 2011-2015)

« Assessing and monitoring microbial communities and their impact on documentary heritage in collection of National Library of Serbia — Preserving the mem-
ory of the world (AMARCORD), (EB. 6p. 590-2/2012, npojexat punancupao UNESCO, 2013)

« Kombunatopre 61611oTeKe XeTeporeHnx Karaansaropa, IpMpOAHNX IIPOU3BOJa, MOAU(IKOBAHNX IPUPOJHMX IPOM3BOJIA U BMXOBMX aHAJIOTa: YT Ka
HOBUM 6107T0IIKY aKTUBHUM areHcuma (EB. 6p. 172061, mpojexar ¢puHaHCKHpano MUHMCTAPCTBO 3a HAYKY ¥ TEXHOOIIKM pa3Boj Penrybnuke Cpbuje, 2011-
2015)

« Functionalisation of bacterial polymers (Es.6p. BP2013, npojexar dpunancnpao Bioplastech Ltd., Dublin, Ireland, 2013-)

« Structurally guided identification of novel pharmacophores targeting Pseudomonas aeruginosa quorum sensing and biofilm formation (mpojexar ¢punancu-
pao ESCMID Resarch Grant, 2015-2016)

« Development of biopolymeric formulation of antifungal polyenes using medium chain length polyhydroxyalkanoate (PHA): validation against superficial my-
coses (rpojekar ¢punancupao ESCMID Resarch Grant, 2015-2016)

Harpape

» Harpapa ®onpanuje ,,Jopan Jbyoujankuh“ 3a Haj6o/by fumoMcku paj us obnactu Mmonekynapse 6uonoruje y Cp6ouju (Tawa Hapanuauh, 2006; Cama Bajkuh,
2007)

» Harpana ®oupanuje ,,Jopan /by6ujankunh® 3a Haj6o/bu Maructapcku paj us obmactu Mojekynapte 6uonoruje y Cpouju (Jluguja lleneposuh, 2005)
« Harpaga ®onparnyje ,,Topan /bybujankuh“ 3a Haj6o/mu MacTep paf 13 obmactit MoneKynapie 6uonoruje y Cpbuju (Jenena Cracuh, 2015)

» Harpana ®onpanyje ,,Jopan Jbybujankuh® sa Haj6os/pe fOKTOpCKe AucepTalyje us obmacty MonekynapHe 6uonoruje y Cp6uju (Tatjana Vinmnh-Tommuh, 20105
Canppa Bojuosuh, 2011; Haga Crankosuh, 2012)

o Harpapa 3a Hajoosu mpojekar (ESCMID/FEMS Research Fellowship): JTuanja Ileneposuh (2015)
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Tpupecetoropuumsy HaydHu pag Jlaboparopuje 3a MoneKynapHy Mukpob6uonorujy (JIMM) y o6ractyt MosieKy/tapHe reHeTHKe MH-
IyCTPUjCKMX MIKPOpraHu3aMa yCMepHO je HaHalllibe aKTUBHOCTY Ka (GyH/JaMEeHTa/THUM U IIPUMEeHVIM MCTPAKMBAbIIMA Ha [IOJbY
6uomenuiHe 1 6rorexHonoruje. IMM 1nocenyje jeAMHCTBEHY KoNeKIyjy 6akTepuja MieuHe kucemHe (BMK) koja cagpsxu cojeBe
M30/I0BaHE U3 TPAAUIMOHATHIX (epMeHTICAHNX MICYHNX IIPOU3BOJIA, a/li ¥ MUKPOOpPraHM3Me XyMaHOT IIOpeK/Ia yK/bydyjyhn
¥ KIMHMYKe n3onate. TpeHyTHa UCTpaKuBamwa 00yxBarajy: a) uieHTnduKanujy u kapakrepusanyujy BMK kao nponssohaua an-
TUMMKPOOHNX ¥ OMOaKTUBHUX MOJIEKY/Ia; 0) M3yuaBame MOJIEKy/IapHIX MeXaHU3aMa HTepaKIja 6akTepuja ca gomahHOM; B)
M30JIALV)Y M KapaKTepy3arjy 6akTepyja XyMaHOT ¥ aHMMAaJTHOT IIOPeKIa OATOBOPHMX 32 3PaBCTBEHM CTATYC JbYAM U )KUBOTU A,
r) usy4aBaibe peHOMeHa HaCTaHKa, Ofip>KaBarba I LIMpera pe3NCTeHyje 6aKTepyja Ha aHTUOMOTMKE Kao U JI) u3ydaBame da-
KTOpa BUPY/IEHIje U MOTIEKY/IAPHIX MeXaHI3aMa y OCHOBH JIe/IOBaba IAaTOTeHa.

Bumeropummsy uctpaxknpaukn paj JIMM HacTaB/beH je M KpO3 MHOBALMOHY JISTTATHOCT Y CMUCTY AM3ajHUpaba HOBUX (yH-
KI[MOHA/THUX CTapTep KYITypa 3a IpUMeHy y IpeXxpaMOeHOj MHAYCTPUjI U MPOOMOTUYKIX KYITYpa 3a IPeBeHIN)Y U TPeTMaH
pasmuuTUX 60/IECTI U CTarba JbYAY U XKUBOTHIHA.

Thirty years of research in Laboratory of Molecular Microbiology (LMM) in the field of molecular genetics of indus-
trial microorganisms directed today's scientific activities towards fundamental and applied research in biomedicine and
biotechnology. LMM owns a unique collection of lactic acid bacteria (LAB), encompassing strains isolated from tra-
ditional fermented dairy products and microorganisms of human origin, including clinical isolates. Current research
includes: a) identification and characterization of LAB producers of antimicrobial and bioactive molecules; b) study
of the molecular mechanisms of the host-microbe interactions; v) isolation and characterization of bacteria of human
and animal origin responsible for the health status of humans and animals, g) the phenomenon of development, main-
tenance and spread of antibiotic resistance among bacteria d) the study of virulence factors and molecular mecha-
nisms of pathogen activities.

LMM is engaged in innovation activities aimed towards new functional starter cultures for application in the food in-
dustry and probiotic cultures for the prevention and treatment of different diseases and conditions in humans and an-
imals.
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Research focus

Probiotics are defined as "live microorganisms which when administered in adequate amounts confer positive effect on the host." Probi-
otics exert their positive effects through: (a) competition with pathogenic bacteria for nutrients and binding to the host receptors on in-
testinal epithelial cells (IEC); (B) inactivation of toxins and metabolites produced by pathogens, (c) production of antimicrobial substances
that inhibit the growth of pathogenic microorganisms, (d) stimulation/modulation of the host’s immune response, or (e) an anticancer
activity.

So far, our research has disclosed within LMM collection a great diversity of bacteria with unique genetic, technological and probiotic po-
tential. Detailed molecular characterization of bacteria involves manipulation of genes of interest that is provided in LMM through the
construction of specific LAB cloning and expression vectors. In this way the genes responsible for the production of exopolysaccharides
(EPS), aggregation, proteinases and genes responsible for synthesis and immunity to bacteriocins are identified, cloned and expressed. Se-
quencing of complete genomes or plasmids from selected bacteria further elucidates genotype-phenotype correlations.

Experts from LMM, cloned, sequenced and characterized for the first time in the world genes responsible for the aggregation of lactococci
- Lactococcus lactis subsp. lactis BGKP1 (AggL) and lactobacilli - Lactobacillus paracasei subsp. paracasei BGNJ1-64 (AggLb). Also, we
cloned and characterized two gene clusters responsible for the production of EPS-CG11 in Lactobacillus paraplantarum BGCGI1. Also,
genes from a large number of different bacteria responsible for the synthesis and immunity to the bacteriocin were cloned and sequenced.
For the first time Zn-dependent membrane metallopeptidase was identified as a receptor for LsbB bacteriocin cloned from L. lactis subsp.
lactis BGMN1-5. Apart from cloned PrtR proteinase from lactobacilli, LMM monitors the presence, distribution and role of different pro-
teinase in LAB.

Research interest of LMM refers to discovering underlying molecular mechanisms linking bacteria to the host's health. Probiotic prop-
erties largely depend on the presence of specific molecules on the bacterial surface. Some natural isolates of lactobacilli from LMM col-
lection have the ability to reduce adhesion of pathogenic bacteria to host’s IEC. Lb. paraplantarum BGCG11 (EPS CG11 producer) and
extracted EPS CG11, reduce cytotoxic effects of Clostridium difficile, Yersinia enterocolitica, Escherichia coli and Listeria monocytogenes.
In addition, some isolates of lactobacilli exhibit anti-inflammatory and immunosuppressive activity, while other have mildly pro-inflam-
matory effect and promote the development of the immune system. In addition, some strains of LMM collection have ability to produce
y-amino butyric acid (GABA) - a major inhibitory neurotransmitter in the mammalian nervous system with numerous physiological
functions.

Our latest research relates to determination of probiotics role in prevention and treatment of specific diseases. Strain Lb. paraplantarum
BGCG11 exerts a therapeutic effect in the streptozotocin-induced type 1 diabetes in rats. Biochemical parameters, including diabetes and
blood sugar levels are reduced in rats treated with BGCG11 strain, while the Langerhans’ islets can be restored.

In animal model of Crohn's disease, strain Lactobacillus fermentum BGHI14 excerted imunostimulative effect and acted protectively dur-
ing the acute stage of the disease. Strain Lactobacillus salivarius BGHO1, bacteriocin producer, shows broad antimicrobial spectrum of
action against Gram-positive and Gram-negative pathogenic bacteria, including bacteria that cause tooth decay. Our research also relates
to identification of LAB and/or their products as factors involved autophagy process in different cell types. Significant number of lacto-
bacilli from LMM collection have the potential to induce autophagy in different cell types.

LMM research is also directed towards characterization of the gut microbiota composition as an indicator of human and animal health.
Gut microbiota plays an important role in health and is responsible for numerous processes in host such as protein synthesis, production
of signal molecules, antimicrobial agents, anti-inflammatory factors, pain relieve substances, antioxidants, as well as immune maturation
and modulation.

The composition of the microbiota may play an essential role in the onset of various pathological conditions. In order to determine the
role of bacteria in prevention multiple sclerosis development, animal model of experimental autoimmune encephalomyelitis (EAE) was
tested. Analysis of the composition of the microbiota revealed the existence of a broader diversity of lactobacilli and the presence of bac-
teria of the genus Turicibacter sp. in rats in which induction of EAE was impossible compared to the rats that developed disease follow-
ing immunization.

In addition, we analyzed the composition of the microbiota in patients with autism spectrum disorders (Autism Spectrum Disorder -
ASD). The basic idea is to evaluate and compare the composition of the intestinal microbiota in ASD patients and healthy children in Ser-
bia, with the aim to identify bacterial groups as potential markers for early detection of intestinal microbiota composition imbalance in
our population. Also we aim to establish early diagnostic methods that indicate possible development of ASD and other autoimmune dis-
eases and neurological diseases in children.

Enterococci as an important LAB group has recently been extensively studied due to their controversial status. Some enterococci are op-
portunistic pathogens, possess virulence factors, carry antibiotic resistance genes, produce biogenic amines that cause allergic reactions
and have biofilm formation ability. Nevertheless, enterococci also exhibit positive traits, produce enterocines, aroma compounds, included
in starter cultures for dairy products and exhibit probiotic potential. Safety status of selected enterococci from LMM collection is being

54



TPVAECET TOAUHA

DoKyc ucTpakKnBama

ITpo6uoTHIN CY )XMBY MUKPOOPTaHU3MIU KOjit, Kajja ce IIPUMEY]y Y OAroBapajyhumM KonmdHaMa, O3UTUBHO JeTyjy Ha 3TpaBjbe J10-
MmahmnHa. II03UTUBHO fieoBame IPOOMOTULIN UCIIO/baBajy IIyTeM: KOMIIeTHIVje ca TATOTeHUM OaKTepyjaMa 3a HyTpUjeHTe U 3a Be3UBatbe
3a pelieNTope Ha MHTeCTUHATHNUM enuTenyjanauM henmujama (VIER) gomahuHa; MHaKTHMBaLMje TOKCMHA U MeTabO/IUTa IATOreHa; IIPO-
U3BOJIbe aHTUMMKPOOHNUX CYIICTAHIIM KOje MHXMOMPajy pacT MaTOreHNX MUKPOOpraHu3aMa; CTUMY/IICaba/ MO y/Ialije MMYHCKOT Ofi-
roBOpA.

ToxoM IpeTXOHOT IIepMofa, UCTPAKUBaka CY IToKasaa fa y oksypy JIMM koeKiyje I0CTOjU BeIMKYU JUBEP3UTET OaKTepuja ca jeyH-
CTBEHUM FeHeTUYKIM, TeXHO/IOMWIKUM ¥ IPOOMOTNYKUM HOTeHIMjaIoM. [leTa/bHa MOJIEKy/IapHa KapaKTepusalyja 6akTepuja moxpasy-
MeBa yCIIeIIHy MaHUIY/IaLyjy TeHnMa off mHTepeca uto ce y JIMM peanusyje Kpo3 KOHCTPYKIHjy el MIHNX BEKTOPa 3a KIOHMpambe
u excrpecnjy y BMK. OBaxo ce ueHTpuKyjy, KITOHMPAjy 1 eKCIPUMIPajy TeHM OATOBOPHM 3a IPOou3BoybY erzonomcaxapuaa (EIIC),
arperanujy, IpoTerHase, Kao U I'eHV OATOBOPHU 3a CYHTe3y U MMYHOCT Ha 6akrepuonyuHe. CeKBeHIMpabe KOMIUIETHUX FeHOMa MU
IIasMuyia U3 ofabpaHux 6aKTepyja JOJATHO SOIPUHOCK pacBeT/baBaby U YTBphuBamy Kopenanuje reHoTUI-(eHOTHIL.

Y JIMM cy npBu IyT y CBETY KJIOHUPAHMU, CEKBEHIIPAHU ¥ OKapAKTEePMCaHV I'€HM OTOBOPHM 3a arperanyjy y 1akTokokama — Lacto-
coccus lactis subsp. lactis BGKP1 (AggL) u y nakrobauymmma Lactobacillus paracasei subsp. paracasei BGNJ1-64 (AggLb). Takobe, xio-
HUpaHa Cy U OKapaKTepuCaHa, IBa reHCKa KacTepa OfrOBOpHa 3a mpousBoamwy ersonomcaxapupa (EPS-CG11) y cojy Lactobacillus
paraplantarum BGCG11. Y nabopatopuju je KIoHMpaH U cekBeHIpaH Behu 6poj reHa u3 pasnuunTux 6akTepyja OATOBOPHMX 3a CHH-
Te3y M MMYHOCT Ha 6akTepuonyHe. [IpBu nyT je upeHTndgrKoBaHa 1 Zn—3aBucHa MeMOpaHcKa MeTajIoeNnTIia3a, Kao penentop 3a LsbB
6akrepuoryH coja L. lactis subsp. lactis BGMN1-5. ITopep kimonnpane PrtR npotennase us makrobaunnia, y IMM ce mpatu npucycrso,
PacIIpoCTpambeHOCT U yIora pasIMunTUX IpoTenHasa y bBMK.
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Jeo ncrpaxxusama JIMM ycMmepeH je Ka 3y4aBarmby MOJIEKy/TapHUX MeXaHN3aMa IIyTeM Kojux 6akTepuje fenyjy Ha 3ipaBjbe foMahnHa.
ITpo6moTnyKa CBOjCTBA Y BENMKOj MEPH 3aBJICe Off IPUCYCTBA CllelnIIHIX MOJIEKY/Ia Ha ITOBpLIVHY 6akTepyja. Hekn npupomxu nso-

naty nakrobanmia n3 JIMM kosekunmje MMajy ClIocOOHOCT cMamberba afixesyje narorenux 6axrepuja sa IER nomahnna. Coj Lb. para-
plantarum BGCGL11, npoayuent EPS-CG11 ersonomucaxapupa, kao u cam EPS-CG11, cMawyjy untorokcuunn edexar Clostridium f
difficile, Yersinia enterocolitica, Escherichia coli u Listeria monocytogenes. Taxobe, [
TOjef{THM IPYPOJHM M30/IaTI IAKTOOAIIA ICIIO/baBajy aHTUMH(IAMaTOPHO 1
VIMYHOCYIIPECHBHO JIeTIOBabe, JOK HEeK MMajy 0/1aro IIporHGIaMaTOPHO IejCTBO

M IIOTIIOMaXKy pa3Boj MMYHCKOr cucTeMa. [lofaTHo, nojeiuun cojesu us JIMM
KOJIEKI]Yje MIMajy CHOCOOHOCT IpoAyKIuje y-aMnHoOyTepHe kucemne (GABA)

KOja je IIaBHM VIHXMOMTOPHU HEYPOTPAaHCMUTEDP Y HEPBHOM CUCTEMY cucapa 1

uMa 6pojHe ¢usnonouke GpyHKuyje.

Hajnosuja ucrpaxusama y JIMM cy BesaHa 3a usy4aBame y/Iore IpoOMoTHKa y
IpeBeHINj| U TpeTMaHy crenduynnx 6onectu. I[TokasaHo je ga Lb. paraplan-
tarum BGCG11 ucnopaBa TepaneyTcku edekar Ha CTPENTO30TOITHOM MHTY-
KOBaH fimjaberec Tnma 1 kopi marjosa. buoxemmjcku napamerpu aujabereca Meby
KOjuMa 11 HMBO Iiiehepa y KpBIU 3HAUajHO Cy CHIDKEHU KO TIAIloBa TPeTUPAHIX
cojem BGCG11, ok cy JlanrepxancoBa OCTpBIja y IOTIYHOCTH pecTaypupaHa.

3a coj Lactobacillus fermentum BGHI14 yrBpbeHo je fa y cy4ajy TpeTMaHa >Ku-
BOTHUHCKOT Mofienia KpoHoBe 60/1ecTyt TOBOAM KO MMYHOCTUMY/IATUBHOT eeKTa
U [efIyje 3alITUTHO Y aKyTHOM cTaaujymy 6onectu. Ca fpyre crpaHe coj, Lacto-
bacillus salivarius BGHO1, npopyLeHT 6akTeproLMHa, T0Ka3yje MMPOK aHTH-
MUKpPOOHM CIIeKTap He/noBama Ha IpaM-mo3uTnBHe U IpaM-HeraTuBe matoreHe
6akTepuje yk/bydyjyhu u yspounuke kapujeca.

[Toce6HO MHTEPECAaHTHO UCTPaXXUBabe OTHOCK ce Ha yTBphuBame ynore BMK
U/ BYUXOBMX IPOAYKATa y MHAYKLIUjY Ipolieca ayTodaruje y pasinauTuM
tunosumMa hennuja. Pesynrarn nokasyjy ga sHavajan 6poj makrobanmia n3 IMM
KOJIeKIMje, aKTUBUpa Ipoliec ayTodaruje y pasIMIuTUM TUIOBMMA hemja.

Vctpaxknpamwa JIMM ycMepeHa Cy Ka KapaKTepu3alMji cacTaBa LipeBHE MU-
KpoOMOTe Kao IOKa3aTe/ba 3[PaBCTBEHOr CTamba JBYAU U )KUBOTHbA. IlpeBHa
_ _ . MUKPOO6MOTA UI'pa 3HAYajHY Y/IOTy y O4yBakby 3[IpaB/ba U OITOBOPHA je 3a 6pojHe
st ' Ipolece y opraHusMy foMahiHa Kao IITo Cy CMHTe3a IPOTeNHA, CUTHA/THIX MO-
i R T T Y VA I TERRNNURIORAINN  J[CKY/[a, AHTUMMKPOOHUX CYNCTaHLM, aHTUMH(IAMAaTOPHUX (aKTopa, CyI-

OIS IR R EIRERR VAN cTaHI[ KOje yMambyjy 00/, aHTMOKCHjaHAca M caspeBame ¥ MOAYIALujy

UMYHCKOT cucreMa. CacTaB MUKpOOMOTa MOXKe Jja MIMa OMTHY Y/IOTY Y HACTaHKY
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THIRTY YEARS

intensively studied, including research on
molecular mechanisms of host-microbe in-
teractions.

Antimicrobial agents dramatically lowered
the death rate from infectious diseases and
enabled the development of modern medi-
cine. However, frequent excessive and in-
correct use of antibiotics have caused the
spread of antibiotic resistance, which is
particularly worrying when it developes in
bacteria causing disease in humans and an-
imals. Resistance to antibiotics developed
in one bacterium can be rapidly and unpre-
dictable spread through the exchange of ge-
netic material between bacteria. This is
reason why the phenomenon of resistance
to antibiotics has been recognized as one of
the greatest challenges that humanity faces
today.

Collaboration with leading clinicians from
Serbia enables screenings for antibiotic re-
sistance mainly in nonfermenting Gram-
negative bacilli and Enterobacteriaceae.
These bacterial species are considered today
as leading causes of intrahospital and out-
patient infections. The most important rep-
resentatives are Pseudomonas aeruginosa
strains, which are rapidly becoming mul-
tidrug-resistant including resistant to “last
resort” antibiotics - carbapenems. Elucida- : " 4 d ) -
tion of molecular mechanisms of resistance ¢ ' L, W '

to this class of antibiotics is one of the main A b h

goals of our laboratory. Taking into account
the level and speed of of carbapenem re- EHGKTPF)HFKa MMKporpaqmja nsonara npoussobaua ersoronicaxapuaa

. . . . . Transmission electron micrographs of exopolysaccharide producing strain
sistance dissemination among different
bacterial species, metallo-beta-lactamases
are globaly the most significant determinants of carbapenem resistance. The most prominent is New Delhi metallo-p-lactamase-1 (NDM-
1). Emergence of NDM-1 in Pseudomonas aeruginosa was described for the first time by LMM team. Resistance to carbapenems was stud-
ied in clinical isolates of Acinetobacter baumannii species that entered the spotlight of global medical and scientific community as a
causative agent of intrahospital epidemics. In addition to enzymatic degradation of carbapenems mediated by oxacillinases and metallo-
beta-lactamases, mutations that alter or inactivate outer membrane porins, disabling carbapenem imipenem entrance to cell, significantly
contribute to resistance to imipenem in A. baumannii. Our research resulted in the reclassification of CarO porins and description of
new mutations in gene encoding CarO porin. Antibiotic resistance is also analyzed in bacterial species known to cause infections in pa-
tients with cystic fibrosis: Stenotrophomonas maltophilia, Achromobacter xylosoxidans, Burkholderia cepacia complex.

The basic prerequisite for preventing the spread of antibiotic resistance is to characterize genetic systems that mobilize genetic determi-
nants of resistance. One of the most important systems for the transfer of genetic determinants of resistance to antibiotics in clinically sig-
nificant pathogenic bacteria is class I integron. The key enzyme involved in this process mediated by integron is site-specific recombinase
- integrase. Integrase determines the structural dynamics of integron, catalyzes insertion of resistance determinants into integron and ex-
cises those determinants enabling its further spreading. Our research goal is to reveal the transcriptional regulation of integrase gene ex-
pression, since this is a critical step for the maintenance of determinants antibiotic resistance carried in integron. New therapeutic
approaches in treatment of multiple resistant pathogens also include inhibition of their virulence factors, thus preventing the development
of infection. That's the reason why our research is also devoted to studies of virulence factors present in clinical isolates from Serbia. Pro-
duction of collagenase, elastase, biofilm formation and the presence of quorum sensing system are being analyzed. Also, we search for new
inhibitory molecules that inactivate quorum sensing system or virulence factors of pathogens - thereby preventing infection establishment.
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Pas/IMYMTHUX IATOJOLIKYX CTama. Y Wby YITBphuBama yore 6akrepyja y IpeBeHIMjY Pa3Boja MY/ITUIUIE CKIEPO3e KOPUCTH Ce XKIUBO-
TUICKI MOJIe/T €KCIIEPUMEHTATHOT ayTouMyHCKor eHnedanomujenntuca (EAE). Ananusa cactaBa MUKpOOMOTa [TOKa3yje MOCTOjatbe
Behe pasHOBpcHOCTH TakTOOanNIa U IPUCYCTBO OakTepuje popa Turicibacter sp. Ko, maroBa Kop Kojux Huje moryhe nsassaru EAE y ox-
HOCY Ha IIalloBe KOji pa3Bujajy 60/1ecT HaKOH MMYHU3AIje.

IMopex Tora, aHamM3Mpa ce cacTaB MUKPOOMOTa KOJI IalijeHaTa 000JIe/X Off CIIeKTpa ay THCTUYHYX opeMehaja (Autism Spectrum Dis-
order - ACJIT). OcHoBHa 1jeja je eBaryanuja cacrapa IpepHor Myukpo6uora kox AC]I manujeHara u 3gpase fene y Cpouju 1 upeHTH-
¢duxanyja 6aKTepujCKUX Ipyla Kao IIOTeHIMjaTHIX MapKepa 3a paHO OTKpMBame AucbaTaHca y cacTaBy LIPEBHOT MUKPOOMOTA Y HAIIIOj
HOIIy/TalMj}, Ka0 M YCIIOCTaB/bakbe PaHe [VjarHOCTUYKe MeTofle Koja Oy IIpaBoBpeMeHO ykasana Ha Moryh passoj AC]Il n gpyrux ay-
TOMMYHUX ¥ HEYPOJIOIIKIX 00/IeCTV KOJi Jelle.

EnTepokoke IpeficTap/bajy 13y3eTHO 3HadajHy rpyny bMK, koja ce y mociefiibe BpeMe MHTEH3MBHO M3y4aBa 300T KOHTPOBEP3HOT CTa-
tyca. EHTepokoke Mory 61T OIIOPTyHe HaroreHe 6akTepuje, HOCeRyjy BUPY/IeHTHe GaKkTope, HOCE IeHe 3a Pe3NCTEeHIjy M IMajy CIIO-
cobHOCT popMupama 6rodima. ITojenuHn cojeBy eHTEpOKOKA JCII0/baBajy IO3UTIBHA CBOjCTBA, IPOU3BOJie €HTEPOLHE M apOMOTeHe
KOMIIOHEHTe Te y/la3e y cacTaB CTapTep Ky/ITypa 3a IPOM3BOJibY MIEYHIX IPOM3BOJA, @ MIMajy ¥ IPOOMOTIYKY oTeHIujan. OpgabpaHe
eHTepoKokKe 13 JIMM KoJekmuje KOpUCTe ce 3a M3y4aBarmbe MOJIEKyTapHIX MeXaHU3aMa JIeJioBama OaKTepyja Ha foMahiHa y by Jie-
Ta/bHYje KapaKTepusalyje bIX0oBOr 6e30eHOCHOT cTaTyca.

AHTUMUKPOOHM areHcH Cy off TPeHyTKa yBoherma y KIMHIYKY IIPAKCy APaMaTUYHO CHU3UIN CTOITy CMPTHOCTH Off MH(MEKTUBHIX 601e-
ctu n oMoryhum passoj caBpeMeHe MenuuyHe. YecTa IpeKoMepHa 1 IIOTPelIHa YIOTpe6a aHTUOMOTIKA YCTIOBUIIE Cy LIMPEeHbe Pesy-
CTeHIMje Ha aHTMOMOTIKe LITO je HapounTO 3abpumaBajyhe kaja cy y nuramy 6akrepuje 13a3uBady 60IeCTV YOBeKa U KUBOTUIbA.
Pe3ycreHnmja Ha aHTNGMOTIIKe Koja ce pasBuje y jeflHOj 6aKTepuju jaHac ce 6p30 ¥ HENPeBUANBO IIMPYU IOCPEACTBOM Pa3MeHe re-
HeTM4Kor Marepujana usMeby 6akrepuja 360r yera je peHOMEH pesyCTeHIMje Ha aHTMOMOTIKe TIPEIIO3HAT Kao jeflaH of Hajsehnx nsa-
30Ba Ca KOj/IMa Ce YOBEYAHCTBO JJaHAC CyoyaBa.

JIMM, y capapmu ca Bogehnm xinnukama Cpouje, CIpoBOAY HAfI30p HaJl pe3VCTEHIINjOM Ha aHTYMUKPOOHe TeKoBe yIIaBHOM Y Ipam-
HeraTuBHMM HedepMeHnTyjyhum 6annnmma n entepobakrepujama. bakrepujcke nHdekIje Koje IpKIIafajy HaBeAeH)M rpyaMa faHac
ce cMaTpajy Bogehnm y3pounnnmma yHyTap60mHNIKMX ¥ BaHOOMHIIKMX MHPeKkuyja. HajsHavyajHuju IpeAcTaBHUK OBUX OaKTeplja je
BpcTa Pseudomonas aeruginosa, cse denthe BUIIECTPYKO Pe3UCTEHTHA HA aHTUOMOTHKe, YK/bYUyjyhu 1 aHTHOMOTHKe HOCTIef e Tepa-
HIjCKe IMHYje — KapbaneHeMe. YIIPaBo Cy MOJIEKY/IapHU MeXaHU3MI Pe3UCTeHIje Ha KapbaleHeMe jejaH Off IIaBHUX MCTPasKUBa-4KIUX
nubeBa. Ca aclieKTa HMBOA pe3MCTeHIyje Ha KapbaneHeMe U Op3uHe mupema Mehy 6akrepujckimM BpcTama I06amHO Cy HajUHTPHU-
raHTHUje MeTano-0eTa-makTamase, a Mehy wuma u Haj3HavajHuja ,,New Delhi metallo-B-lactamase-1 (NDM-1)”. VcTpa>kuBauky TUM
JIMM je pBu y CBETY OIMCA0 KIMHIYKe 13071aTe BpcTe Pseudomonas aeruginosa, koju nponykyjy NDM-1. Pesucrenruja Ha kapbare-
HeMe ITpoydYaBa ce ¥ KOJI KIMHNYKUX M3071aTa Bpcte Acinetobacter baumannii Xoja je mocrena y XVKy UHTepeCOBamba CBETCKe MeJVi-
LVIHCKe U Hay4He jaBHOCTY 300T cBe yemthyx yHyTap6OoMHNYKMX enufeMuja. Ilopen eH3MMCKe ferpafalije KapbaneHeMa IOCpefoBaHe
OKCALIMIMHCKMM KapOaleHeMasaMa 1 MeTano-6eTa-TakTaMasaMa 3HadajaH JOIPMHOC YKYIIHOj pe3sUCTEHLMj) Ha KapOalleHeM MMMIIe-
HeM cojeBuMa A. baumannii 06e36ehyjy u mytanuje y nopuamnma crospaliime MeMOpaHe Koje IOC/IefNYHO OHeMoryhaBajy yasak aHTH-
6uoruka y henujy. Vicrpaxxusamwa y JIMM pesyntoBana cy pexnacudukaryjom CarO moprHa Kao U OMMCOM HOBUX MyTallyja y TeHy 3a
CarO nopuH. PesycreHnyja Ha aHTUOMOTIKE aHAMMU3NUPA Ce 1 KOF, 6aKTepIjCKMX BPCTa Y3pOUHNKa MH(EKIMja 000/IeNNX Of LUCTUIHEe
dubpose: Stenotrophomonas maltophilia, Achromobacter xylosoxidans, Burkholderia cepacia xomrekc.

OCHOBHM IIPeAyC/IOB 3a CIIpedyaBarbe Iperha Pe3UCTEHIIje Ha aHTUOMOTIKE jecTe KapaKTepu3aliyja FeHeTUYKIX CUCTeMA ITIOCPECTBOM
KOjJX JO/Iasy [0 MIVperba YHyTap Momynanuja 6akrepuja. JefaH off Haj3sHAYajHUjMX CUCTEMA 3a IPEHOC FeHeTHYKIX AeTepPMUHAHTH pe-
3UCTEHIYje Ha aHTHOMOTIKe Mel)y KIMHIYKY 3HAYajHIM [TaTOreHNUM GaKkTeprjama je MHTerpoH Kinace I. Kibyunn ensum y mmpey pe-
3UCTEHILMje Ha aHTUONOTIIKE IIOCPefjoBaHe NHTEIPOHMMA je peKoMOMHa3a crierpuduyHa 3a MecTo — uHTerpasa. Vurerpasa oppebyje
CTPYKTYPHY AMHAMUKY MHTETPOHA KaTa/In3yjyhu yrpajmy feTepMIHAHTI Pe3NCTEHIMje Ha aHTUOMOTIKE Y MHTETPOHE, KA0 U HUXOBY
peaxuujy ncenama 13 MHTErpoHa WITo nM oMoryhasa mmpeme. IIpegMer ncTpaknBama je 1 peryraiyja TpaHCKPUIIIMje TeHa 3a HTe-
rpasy. HoBu Tepammjcku IpUCTyIu y TpeTMaHy [IaTOT€Ha BULIECTPYKO PE3UCTEHTHNUX HA aHTHOMOTIKE [OAPa3syMeBajy U MHXUOULUjy
BUXOBUX (aKTOpa BUPY/IEHIYje YiMe ce CIIpedaBa pa3Boj nHdpekiuje. 3aTo je seo IMM ncTpakusamwa nocseheH usyuabamy pakropa
BUIPY/IEHIIMje KOjU CY IIPUCYTHU Y KIMHIYKUM nsonaruma 13 Cpouje. Y OKBUPY OBUX UCTPaKMBatba aHAINSMPA Ce IPON3BOMHA KOJIa-
reHasa, eflactasa, popmuparse 6roduaMa Kao 1 IpUCYCTBO ,quorum sensing” cucrema mehyhennjcke komyHmkaruje 6aktepnja 3aBucHe
o henmmjcke ryctune. Takobe, MHTEH3MBHO ce Tpara 3a HOBMM MHXMOMTOPHIM MOJIEKY/IMMa KOju OU OHeCIIocoOmwm ,quorum sensing”
cucreM wn GaKTope BUPY/IEHIYje IIATOTeHa 1 CAMIM TUM OHeMoryhm HacTaHak nH}peKuuje.

JemaH off ITaBHUX LWJbeBa HayKe [JAHAIIGUIIE je IIOTpara 3a HOBYM aHTMMMKPOOHMM areHCUMa, KOjU Jie/yjy IPOTUB BUIIECTPYKO pe3u-
CTEHTHMX OaKTepyja. EkcliepuMeHTaIHM IPYUCTYII Koji ce puMemyje y JIMM noppasymeBa aHa/IM3y aHTMMIKPOOHOT IIOTEeHIIMjajIa MeTa-
FeHOMa CTaHMINTA KOja JI0 CaJia HYCY aHa/IM3MPaHa, Kao ¥ KOHCTPYKIMjy QYHKIMOHATHIX MeTareHOMCKIX OMOIIOTeKa Y WJBY eKCIIpecHje
U KapaKTepy3allyje IIOTeHIMja/IHIX HOBYX aHTMMMKPOOHNX areHca. Takobe ce aHa/m31pa MHXMOUTOPHY IOTEHIVjal KOPVUCHUX GaKTepuja
KpO3 CUHTe3y aHTUMUKPOOHNX CYIICTaHIM (OaKTepUOLMHA IIMPOKOT CIIEKTpa ¥ APYIUX aHTUMUKPOOHUX MOJIEKY/Ia), eKCK/Ty3Hjy IIaTOreHa
(cuHTe3a arperaroHux GakTopa) U CMambVBabe HEroBOr BUPYIeHTHOr eekTa (CHMHTe3a MHXMOUTOpa ,,quorum sensing” cucrema u ¢op-
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One of the main challenges of science today is the development of new antimi-
crobial agents active against multi-resistant bacteria. One experimental ap-
proach applied in LMM includes analyses of antimicrobial potential of
metagenomes in unexploited habitats and the construction of functional
metagenomic libraries for the expression and characterization of potentialy new
antimicrobial agents. Also, the inhibitory potential of beneficial bacteria due to
synthesis of antimicrobial compounds (bacteriocins and other broad-spectrum
antimicrobial molecules), exclusion of pathogens and reduction of virulent effect
(inhibitor "quorum sensing" system and biofilm formation) are being analyzed.
LMM develops new vector systems for controlled expression and gene regula-
tion in pathogens. Another experimental approach involves the possibility of
using bacteriophages, specific chemical substances and products of medicinal
plants in pathogen control.

Along with fundamental research LMM is directing activities towards application
of the results in the food and pharmaceutical industries. Decades of research aimed
at preservation of LAB biodiversity resulted in the construction of indigenous
starter cultures for the production of various fermented dairy products as func-
tional foods. Also, as a result of innovative activities LMM has developed the first

HPCCCK TKIBa KOJIOHA ITalJoBa Cca KOJINTVCOM,
XpameHor 6aKrepujama

Cross-section of colonic tissue of bacteria-treated
domestic probiotic culture for the prevention of intestinal infections in humans colitic rats

and animals. Future applied research will be aimed towards the development of

specific probiotics and new bioactive compounds to be used in therapies for different diseases and conditions in humans and animals.
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Projects

« Investigation of recombinant DNA in relationship gene-protein. Investigation of gene structure and function of industrial microorganisms (funded by MSTRS,
1986-1990)

« Development of vectors for gene expression in lactobacilli (UNIDO 1988-1990)
« Application of genetic engineering to produce starter culture of lactic acid bacteria (funded by SASA, Board of biomass, 1991 - 1995)

» Development of technological procedures for sour fermented dairy products based on the probiotic properties of lactic acid bacteria (funded by FMST, KPR
183/2-93, March - August 1993)

« Development of technological procedures for the production of autochthonous cheeses (funded by MSTRS 1994-1995, 1995-1996, VH Z.5.0533)
« Investigation of gene structure and function of industrial microorganisms (funded by MSTRS, 1996-2000, Pr. No.: 03E10)

« Isolation and characterization of lactic acid bacteria for the development of technological processes for production of specific Kopaonik cheese (funded by
MSTRS, 1998-1999, Pr. No.:1.4.1826).

THIRTY YEARS .
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Mupama 6rodunma). Y JIMM ce pasBujajy 1 HOBY BEKTOPCKM CCTEMM 33 KOHTPOMVICAHy eKCIIPECHjy U PeTy/alyjy reHa y /by ITo 607ber
U3y4yaBama J KOHTPOJIE IATOT€HA U BJIXOBJX MeXaHN3aMa BUpy/IeHIje. Jpyru eKcriepuMeHTa/IHN IIPUCTYII IIOApasyMeBa aHa/IN3y MOTy-
huoctu ynorpebe 6axrepnocara, crierpIIHIX XeMIjCKIX CYIICTAHIM U IPOJyKaTa ICKOBUTHX OM/baKa y KOHTPOJIM IIATOrCHA.

Y JIMM ce nopen dyHZaMeHTaIHUX UCTPXMBamba pajie M MCTpaKUBama Koja CBOjy IIPYMeHY Hajlase y IipexpaMbeHoj u gapmaneyT-
CKOj MHAYCTpHju. [lyrorofuinma NCTpaXKBamba ycMepeHa Ka ouyBamy 6uonysepsurera BMK faHac Hanmase mpuMeHy y KOHCTPYUCAEY
ayTOXTOHMX CTapTep KYITypa 3a IPOM3BOLIbY PasINIUTUX GepMEHTICAHNX MIEYHNX [IPOM3BOJA Kao yHKIMOHa/IHe XpaHe. Takobe,
Kao pasy/ITaT MHOBAIMOHe JienatHocTy y JIMM je pasBujeHa mpBa gomaha npo61oTudKa Ky/lITypa 3a IIpeBeHIVjy MUHTeCTYHAIHX VH-
dexunja ;pymu v XKUBOTHbA. Bynyha npuMemeHa ncTpakupama 6uhe ycMepeHa U Ka pasBojy creluIHUX IpoOMOTIKA U HOBUX O110-
aKTMBHVX KOMIIOHEHTH Koju he ce KopucTuTy y TepanujamMa pasinuuTix O0IeCTU U CTaba JbYLY U XKMBOTUIbA.
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IIpojexTn

o Pexom6bunaraa JJHK y ucTpakuBamy ofHOCA FeH-IIPOTeNH (IpojeKaT OCHOBHUX MCTpaKuBamwa). [ToTipojexat: VsyyaBarme cTpykType U QyHKIMje reHa MH-
AyCTPUjCKMX MUKpOOpraHusama. MUHKMCTapCTBO 3a HayKy 1 TexHonorujy Pery6nuxe Cp6uje, 1986-1990, 1991-1995

o Development of vectors for gene expression in lactobacilli. UNIDO, 1988-1990.

o [IprMeHa TeHeTUYKOT NHXXeePCTBa ¥ fo01jamy cTapTep KyITypa 6akTepuja MiedHe kucenute (mpojekatr CAHY). On6op 3a 6uomacy, CAHY, 1991-1995

« Pa3Boj TeXHOJIOIMIKIX IIOCTYIIaKa 3a JOOMjatbe pepMeHTICAHNX KICEIOMIeYHIX TPOU3BOJa 6a3MpaHyX Ha IPOOMOTIYKIM CBOjCTBMMA 6aKTepuja MIedHe Kii-
cenmHe (TeXHOIOMKY IpojexaT, 6p. KIIP 183/2-93). CaBe3HO MMHMCTApCTBO 3a HAYKY M TEXHOJIOTH]Y, MapT—aBrycT 1993

« Pa3Boj TeXHOOLIKMX IOCTYIIAKa 3a IIPOU3BOJbY Ay TOXTOHMX CUpeBa (MHOBAIMOHY ITpojeKar, 6p. BX 3.5.0533). MUHUCTapCTBO 3a HAYKY ¥ TEXHOMOTH]Y, Pe-
ny6nuke Cp6uje, 1994-1995 1 1995-1996.

« VI3ygaBame CTpyKType 1 GpyHKINje FeHa MHAYCTPIUjCKIX MUKPOOpraHu3sama (IIpojeKkaT OCHOBHUX ICTPaXXUBaba, 6p. 03E10). MUHICTApCTBO 32 HAYKY U TeX-
Hornorujy Peny6rmke Cp6uje, 1996-2000

« VI3omanyja 1 kapakTepusaija 6akTeplja MiedHe KUCeIIHE 32 Pa3BO]j TeXHOJIOLIKOT IIOCTYIIKA 3a IPOM3BO/bY CHelN(IYHOT KOAOHIYKOT CHPa (MHOBAIVOHN
mpojexar, 6p. 11.4.1826). MuHKUCTapCTBO 3a HayKy U TexHOsorujy Peny6nmke Cpouje, 1998-1999

« Kapakrepusanuja mmasmuja u3 ayTOXTOHMX 1IaKToOa1LMIa y KOHCTPYKLVju BekTopa. CaBe3HO MUHUCTapCTBO 3a Pa3Boj, HAYKY M 3aIUTUTY KUBOTHE CPeiJHe
y okBupy CriopasyMa Jyrocnasuje u Byrapcke o 6uaTepaaHoj HayqHOj capanmsu, 1998-1999

« MorexynapHa reHernka 6akrepuja mneue kucernte (BMK) (mpojekar 0CHOBHUX HCTpaKuBatba, 6p. 1442). MUHMCTapCTBO 32 HAyKy, TEXHOIOTje U Pas-
B0j Perrybnuke Cpbuje, 2002-2005

« Regulation of gene expression in stationary phase in Pseudomonas sp. (CRP/YUG03-01), ICGEB, Mranuja, 2003-2005

« Pa3Boj TeXHOJIOIIKOT NOCTYIIKA 32 IPOM3BOMHY CIIEIVI(ITIHOT 3/1aTaPCKOT CYpa 6a3upaHOT Ha MOJIEKY/IaPHO-TeHETIYKI IeTePMIHVCAHIM ay TOXTOHMM OaKTe-
pujaMa MIedHe KycenmyHe (TeXHOIOMKY Tpojekart, 6p. BTH.351010.5). MuHmucTapCcTBO 32 HAYKYy ¥ 3allITUTY KMBOTHE cpefuHe, Perry6mmke Cpouje 2005-2007

« VI3omanija 6akTeprja MIedHe KVCeNIHe Y by IPOU3BOAbe HepMEHTUCAHIX MIeHIX HamuTaka (BuoTextonoruja u arponuaycrpuja, 6p. BTH.5.1.4.7144.B).
MUHICTAapCTBO 3a HAYKY 1 3alUTUTY KUBOTHe cpefuHe Perrybnuke Cpbuje, 2006-2008

o Passoj TEXHOJIOUIKOT IIOCTYIIKA 3a IIPOMU3BOAY (bepMeHTmcaHor KIMCETOMJIEYHOT IIPOM3BO/A O KOSI/IjeI‘ MJI€Ka IPMIMEHOM ay TOXTOHUX GaKTepI/Ija MJIEYHE K-
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o Characterisation of plasmids from natural isolates of lactobacilli useful for vector construction (Federal Ministry for Development, Science and Environment
- bilateral scientific collaboration between Yugoslavia and Bulgaria, 1998-1999)

» Molecular genetics of lactic acid bacteria (LAB) (funded by MSTRS, 2001-2005, Pr. No. 1442)
« Regulation of gene expression in stationary phase in Pseudomonas sp. (ICGEB, Italy, 2003-2005, Pr. No. CRP/YUG03-01)

o The development of technological processes for production of specific Zlatar cheese-based on molecular-genetically determined autochthonous lactic acid
bacteria (funded by MSERS, 2005-2007, Pr. No.:BTN.351010.B)

« Isolation of lactic acid bacteria to produce fermented milk drinks ( funded by MSEPRS, 2006-2008, Pr. No.:BTN.5.1.4.7144.B)

« The development of technological processes for production of fermented goat’s milk products by using autochtonous lactic acid bacteria (funded by MSRS, 2007-
2008, Pr. No.: 45-01-02960/2006-82)

» Molecular characterisation of lactic acid bacteria isolated from autochthonous fermented white cheeses with geographical origin (CSK Food Enrichment BV,
The Netherlands, 2006)

« Study on the regulation of gene expression in relevant industrial microorganisms (funded by MSRS, 2006-2010, Pr. No.: 143036)

o Lactobacilli - changes allergenic properties of fermented milk products and characterization of bacteriocins (funded by Serbian-France Bilateral Scientific Col-
laboration “Pavle Savic”, 2006-2007)

« Proteolytic activity analysis of Streptococcus thermophilus and Lactobacillus delbrueckii ssp. bulgaricus strains (CSK Food Enrichment BV,The Netherlands,
2007)

o Characterisation of lactic acid bacteria isolated from traditionally produced cheeses in Serbia and Montenegro (CSK Food Enrichment BV,The Netherlands,
2007-2008)

« Use of lactic acid bacteria in production of hypoallergenic dairy products, and for the generation of mild antimicrobials (SEE-ERA.NET, 2007-2008.Pr. No.:
06-1000031-10522)

» Molecular characterisation of bacteriocin producing strains (ICGEB, Italy, 2007-2009, CRP/YUG06-01)
« Development of probiotic product for human usage by using lactic acid bacteria (funded by MSRS, 2008-2009, Pr. No.: 451-01-00065/2008-01/28)

« Standardization of technological procedures for production of traditional Golija cheese using autochthonous lactic acid bacteria in order to protect geographical
indications (funded by MSTRS, 2008-2011, Pr.No.: 20 111)

« Isolation and characterisation of Streptococcus thermophilus from traditionally produced artisanal fermented milk products manufactured in the Southern-East
Europe (CSK Food Enrichment BV, The Netherlands, 2009-2010)

« Conservation and standardisation of traditional technologies of fermented milk products based on autochthonous lactic acid bacteria (SEE-ERA.NET, 2010-
2012., Pr. No.: ERA 195)

« Study of proteolitic activity of lactic acid bacteria (funded by Serbian-France Bilateral Scientific Collaboration “Pavle Savic”, 2010-2011)

o Characterisation of spectinomycin induced chromosomal inversion in Lactococcus lactis subsp. lactis bv. diacetylactis S50 (ICGEB, Italy, 2011-2013,
CRP/YUG10-01)

« Development of new incapsulation and enzyme technology for the production of biocatalysts and bioactive food components to increase its competitiveness,
quality and safety. (funded by MSTRS, 2011-2014, Pr. No.: 46 010)

« In vitro and ex vivo interaction of probiotic strains, producers of exopolysaccharides, with intestinal epithelial cells (GUT-EPS) (funded by Serbian-Spain Bi-
lateral Scientific Collaboration, 2011-2012)

« Selection of Lactobacillus nodensis strain (CSK 964) derivative(s) lacking vanB gene, a genetic determinant conferring vancomycin resistance of the strain.
CSK Food Enrichment BV, Leeuwarden, The Netherlands, 2011-2012

o The improvement of different industrial lactic acid bacteria. CSK Food Enrichment BV, Leeuwarden, The Netherlands, 2012-2013

» Molecular characterization of bacteria from the genera Bacillus and Pseudomonas, as potential agents for biological control (funded by MSTRS, 2011-2014,
Pr. No.:173026).

« Investigation of genes and molecular mechanisms underlying probiotic activity of lactic acid bacteria isolated from Western Balkans area (funded by MSTRS,
2011-2014, Pr. No.:173019)

« Propionibacterium diversity in artisanal Balkan dairy products (CSK Food Enrichment BV, Leeuwarden, The Netherlands, 2013-2014)

« Lactic acid bacteria bioactive compounds as inducers of autophagy ((ICGEB, Italy, 2013-2016 CRP/YUG13-02)

« Biodiversity and mutagenesis studies in LAB (CSK Food Enrichment BV, Leeuwarden, The Netherlands, 2014-2015)

« The Genes in Irritable Bowel Syndrome Research Network Europe (GENIEUR). COST, 2012-2016.

« Development of new dairy cultures for semi-hard and swiss applications (CSK Food Enrichment BV, Leeuwarden, The Netherlands, 2016-2017)
« Survey for antimicrobials effective against carbapenem-resistant Gram-negative bacteria. (ICGEB, Italy, 2016-2018, CRP/CPB15-02)

Awards
o Award of “Goran Ljubijanki¢” Foundation for best MSc thesis in the field of molecular biology in Serbia (Branko Jov¢i¢, 2006; Maja Tolinacki, 2007)

o Award of “Goran Ljubijanki¢” Foundation for best PhD thesis in the field of molecular biology in Serbia (Jelena Lozo, 2009; Branko Jov¢i¢, 2010)
« Milica, Nikoli¢, 2007, Award for the best MSc thesis awarded by Serbian Society of Biology
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cervHe (TeXHOJIOLIKY IIPOjeKaT eBUEHIMOHM 6poj: 45-01-02960/2006-82). MUHICTApCTBO 3a HAYKY M 3alITUTY KMBOTHe cpefyHe Perry6mke Cpouje, 2007
2008

» Molecular characterisation of LAB isolated from autochthonous white cheeses with geographical origin. CSK Food Enrichment BV, Xonauguja, 2006

« JlzyuaBame perynanuje ekcrpecuje reHa ofabpaHux MHAYCTPUjCKMX MUKPOOPTaHM3aMa (IpojeKaT OCHOBHMX MCTPaXKMBamba, 6p. 143036). MuHuCTapCTBO 32
HAyKy ) 3alITUTY XUBOTHe cpepuHe Perrybnuke Cpbuje, 2006-2010

o JlakTOGALMIN — IIPOMEHe ajlepreHrx 0coOMHa (pepMEeHTICAaHNX IPOM3BOJA Off MyleKa I KapakTepusanuja 6akrepuouysa. Mebysnagyu nporpam Hay4HO-
TexHosIoLIKe capanie Cpouje u Opanirycke ,ITaBre Casuh’, 2006-2007

« Proteolytic activity analysis of Streptococcus thermophilus and Lactobacillus delbrueckii sp. bulgaricus. CSK Food Enrichment BV, Xonanpuja, 2007

o Characterisation of lactic acid bacteria isolated from traditionally produced cheeses in Serbia and Montenegro. CSK Food Enrichment BV, Xonanguja, 2007-
2008

« Use of lactic acid bacteria in production of hypoallergenic dairy products, and for the generation of mild antimicrobials. SEE-ERA.NET 6p. Hp 06-1000031-
10522, 2007-2008

» Molecular characterisation of bacteriocin producing strains (CRP/YUG06-01), ICGEB, VTanuja, 2007-2009

« Pa3Boj mpoOMOTHYKOTr IIpenapara 3a XyMaHy ynoTpeOy Ha 6asu 6akTepuja MaedHe KicenuHe (MHOBAIMOHN IIpojeKar, 6p. 451-01-00065/2008-01/28). Mu-
HICTapCTBO 3a HAYKY 1 TEXHOMIOLIKY pa3Boj Pemy6mnuke Cp6uje, 2008-2009

o CraHmapanusarja TeXHOMOLIKOT ITOCTYIIKA TPaAULIMOHA/IHe IIPOU3BOAIbE TOMUjCKOT CMpa IPYMEHOM ay TOXTOHNX OaKTeplja MIedHe KVCeTIHE Y Wb 3alITUTe
reorpadCKux 03HaKa MOpeKa (TeXHOMOLIKY IpojekaT, 6p. 20111). MUHUCTapCTBO 3a HAYKY ¥ TEXHOMOIIKHU pa3Boj Peny6nuke Cpbuje, 2008-2011

« Isolation and characterisation of Streptococcus thermophilus from traditionally produced artisanal fermented milk products manufactured in the Southern-East
Europe region. CSK Food Enrichment BV, Xonanauja, 2009-2010

o Conservation and standardisation of traditional technologies of fermented milk products based on autochthonous lactic acid bacteria. SEE-ERA.NET (ERA
195),2010-2012

« V3y4yaBatbe IPOTEOMUTIIKE AKTUBHOCTI OaKTepuja MieuHe Kucenune. Mehysnagun nporpam Hayuno-TexHonouike capapte usmehy Cpouje n @paniycke
Iasne Casuh” 2010-2011

« The improvement of different industrial lactic acid bacteria. CSK Food Enrichment BV, Xomauguja, 2000-2012

o Characterisation of spectinomycin induced chromosomal inversion in Lactococcus lactis subsp. lactis bv. diacetylactis S50 (CRP/YUG10-01), ICGEB, HUtanuja,
2011-2013

« Pa3Boj HOBNX MHKAIICY/IAI[IOHNX J €H3MMCKIX TeXHOJIOTHja 3a IIPOM3BOJbY 6MOKaTaII3aToOpa 1 OMOTIOIIKY aKTHBHIX KOMIIOHeHaTa XpaHe y 1y oBeharba
HeHe KOHKYPEeHTHOCTH, KBaanuTeTa 1 6e3benHocTu. (y okBupy nporpama VIV, 6p. 46010). MuHKMCTapCTBO 3a HAayKy U TEXHOJIONIKM pa3Boj Permy6nuke
Cp6mnje, 2011-2016

o In vitro u ex vivo MHTepaKuuja NIPOOMOTUYKIX COjeBa, IpousBohaua ersononmcaxapupa, ca MHTeCTMHaMIHUM ermrenujanauM henmnjama (GUT-EPS). Meby-
BrIaauH nporpam HayuHo-TexHosoluke capapme 1n3mehy Cpbuje n Kpapesuue llnanuje, 2011-2012

« Selection of Lactobacillus nodensis strain (CSK 964) derivative(s) lacking vanB gene, a genetic determinant conferring vancomycin resistance of the strain.
CSK Food Enrichment BV, Xonaupuja, 2011-2012

« The improvement of different industrial lactic acid bacteria. CSK Food Enrichment BV, Xonanguja, 2012-2013

« Diversity and distribution of plasmids of lactic acid bacteria. Mebysnagun nporpam Hayuyno-rtexHonouike capaznme usmehy Cp6uje n Kpamesnne Illnanuje,
2012-2013

« Propionibacterium diversity in artisanal balkan dairy products. CSK Food Enrichment BV, Xonanauja, 2013-2014

« MonexynapHa kapakrepusanuja 6akrepuja us pogosa Bacillus 1 Pseudomonas kao noTeHIuja/HuX areHca 3a 6110/I01IKY KOHTPOITY. (OCHOBHA UCTPAXVBAIbha,
6p. 173026). MuHKMCTApCTBO 3a HAYKY U TEXHOIOLIKY pasBoj Peny6inke Cp6uje, 2011-2014

« Biodiversity and mutagenesis studies in LAB. CSK Food Enrichment BV, Xonmaupuja, 2014-2015

o I/IsyanaH,e T€Ha U MOJIEKYTTApHUX MEXaHM3aMa y OCHOBU HpOéI/IOTI/I‘{Ke AKTUBHOCTU GaKTep]/Ija MJICYHE KMCECJIMHE M30/IOBAHNUX Ca Honpy‘{ja 3araaHor ban-
KaHa (OCHOBHA MCTpaXKMBama, 6p. 173019). MuHMCTApCTBO 3a HAYKy U TeXHOMOLIKM pa3Boj Perry6bmuke Cpbuje, 2011-2016

« Lactic acid bacteria bioactive compounds as inducers of autophagy (CRP/YUG13-02), ICGEB, Vranuja, 2013-2016

« The Genes in Irritable Bowel Syndrome Research Network Europe (GENIEUR). COST, 2012-2016

« Development of new dairy cultures for semi-hard and swiss applications. CSK Food Enrichment BV, Xonauauja, 2016-2017

« Survey for antimicrobials effective against carbapenem-resistant Gram-negative bacteria (CRP/SRB15-02). ICGEB, Uranuja, 2016-2018

Harpape
» Harpana ®onpanuje ,,Topan Jbybujanknh® 3a Hajoopy Marucrapcku pag n3 obnactu Monekynapse 6uonoruje y Cp6uju (Bpanko Josuih, 2006; Maja Tormu-
Hauku, 2007)

« Harpapa ®onpanuje ,Jopan Jbybujankuh 3a Hajoosbe okTOpCKe AucepTanyje 13 obmacTu Monekynapre 6uonoruje y Cpbuju (Jenena Jloso, 2009; Bparko
Josunh, 2010)

 Harpapa 3a Haj60/b1 MarucTapcku pag Kojy pozesbyje Cpricko 6uosnoniko apyumrso: Mumia Huxomh (2007)
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Y mpeTXogHOM NeproAy UCTpaxnBadku $okyc maboparopuje je 6110 aHaMM3a CTPYKType M perynanmje eKcrpecuje ogabpaHnx
reHa xe/pjie ¥ PpyHKIMje IPOTeVHa KOAVPAHUX OBUM TeHMMa Yy Pa3InuuTiM (pU3MOIOMKNM IPOLecHMa U YCIOBUMA CTpeca.
Tenn/mporenHy off MHTEpeca Cy pe3epBHM IIPOTEMHI CeMeHa, aCllapTUyYHe IIPOTeHA3€e, METAJIOTMOHEVHY 1 TeHI/TIPOTEeMHH KOjI
y4ecTBYjy y IpolieciMa ay TOMHKOMIIATUOVTHOCTI. AKTYeTHa MCTPaX/Bambha Cy yCMepeHa Ha MOJIEKy/TapHe MeXaHN3Me KOji JIeKe
Y OCHOBU OATOBOpa O¥/baKa Ha pas/MdNTe TUIOBE aOMOTUYKOT CTpeca (HyTPUTUBHY CTpPeC, TOKCMYHM MeTau, CyLIa 1 Ip.) Ha
TPAaHCKPUIIIIVIOHOM ¥ ITOCTTPAHCKPUIIIIMOHOM HUBOY. JellHA Off UCTPAXMBAYKMX TeMa Yy Tab0opaToOpuji Cy MCTpaKuBamba Koja ce
6aBe M307I0BabEM I KapaKTepyU3alyjoM OMOaKTHBHMX je1berba 13 O1/baKa, TeCTHPambeM BhIX0Be OMOPACIIONOKIUBOCTI U ede-
KaTa Ha XyMaHe hennje u mozien opranusme. HoBrHa y akTMBHOCTMMA /TabopaTopuje je IpoydaBame XOMOJIOTHE PeKOMOMHaIyje
¥ BeHe yJIore y 6uoTidkoM crpecy Ha Mopieny Ustilago maydis. Y OKBUpY OBMX MICTpaXKMBakba IIPOYYaBajy ce U TeHY KOjH Cy VICTOB-
PeMeHO YK/bY4eHM y IIpoliece YKIambarba OKCUIOBAHMX IIPOTENHA, a JOOUjeHN Pe3yITaTy ce MOTy TPAaHCIMPATH Ha IIpUMereHe 00-
y1acTy GMoMeIuIIIHE.

During previous period Laboratory’s research has been focused on the analysis of the structure and regulation of ex-
pression of selected buckwheat genes as well as on functions of proteins coded by the genes involved in different phys-
iological processes and under various stress conditions. Genes/proteins of interest included seeds” storage proteins,
aspartic proteases, metallothioneins and those associated with self-incompatibility. Current research is directed to-
wards understanding of molecular mechanisms underlying plant response to different abiotic stresses (nutritive stress,
toxic metals, drought, etc.) at transcriptional and posttranscriptional level. Another important research topic involves
isolation and characterization of plants’ bioactive compounds, testing their bioavailability and effect on human cells
and other model systhems. The complete novelty in the Laboratory’s activities is research on the homologous recom-
bination and its role in biotic stress in the model Ustilago maydis. Within this research we also study genes simultane-
ously involved in the removal of oxidized proteins, therefore offering possibility of translation of the obtained results
to applied biomedicine.

THIRTY YEARS

INSPIRED BY SCIENCE
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Research focus

During the past period the main research interest was dedicated
to studying abiotic stress factors, especially those of great impor-
tance for agriculture, such are drought, nutritional stress, stress
induced by toxic metals and high salinity. Drought stress was
studied in pea (family Fabaceae) and Medicago truncatula, as
model plants. Since drought is a multiplex stress factor that acti-
vates a complex network of differentially expressed genes/signal-
ing pathways, we have chosen to investigate the expression of the
transcriptional factor DREB2 in pea during dehydration with the
aim to find a common factor of the entire regulation. The results
have revealed that in the response to drought the DREB2 gene ex-
pression was predominantly induced in root. Further, we tested
the expression of small RNAs - miRNA398 and miRNA408 along
with the expression of potential target genes. The results disclosed
that SOD gene is of special importance. The expression of the rel-
evant genes was also investigated in different tissues of cucumber
grown in optimal physiological conditions vs. nutritive stress con-
ditions induced by iron deficit/copper excess. Since copper excess
leads to oxidative stress, we have also examined the expression of
enzymes involved in the oxidative response. Special attention was
given to the analysis of the molecular basis of silicon’s beneficial
effect through stimulation of antioxidative response.

One of plant stress responses involves production of various or-
ganic compounds, some of which have bioactive properties. The
most abundant representatives of bioactive compounds in plants
are phenols. So, one of the research topics was focused on isola-
tion and detailed characterization of plants’ bioactive phenol com-

pOUl’ldS as well as testing their bioavailability and the effect on Komdoxkanna Mukpockornmja Ha mucrosuma Alyssum markgrafii, 6ojere ca DAPI and DCF
human cells and other model organisms Confocal Microscopy of Alyssum markgrafii leaves, staining with DAPI and DCF New Port Green

The analysis of genetic diversity of wild species and local landraces of agriculturally important species is a necessary step toward the po-
tential biotechnological enhancement of cultivated species’ resistance to abiotic stresses. Therefore, the research in the field of microevo-
lution (population genetics), phylogeography and macroevolution (phylogenetics) of agriculturally important plants is one of the activities
in our Laboratory.

During this project period we also introduced a novel model system Ustilago maydis, a maize parasitic fungus. The main interest of the
research on U. maydis involves studying molecular mechanisms responsible for the maintenance of the integrity of cellular macromole-
cules, primarily DNA and proteins, under oxidative stress. We studied the correlation between DNA repair deficient mutants of U. may-
dis, and pathogenic stadium that a particular mutant may reach during the corn plant infection as well as the defense substances production
upon biotic stress. One of these mutants is dss1 lacking Dss1 protein, which cannot complete life cycle in maize. Moreover, Dss1 is known
to be involved in the process of recognition of oxidized proteins and their degradation in proteasomes — phenomenon known as DSSyla-
tion.

During the past 15 years, buckwheat (Fagopyrum esculentum Moench) was the model-plant studied in LMBP. Genes/proteins of specific
interest were seed storage proteins, aspartic proteinases, metallothioneins as well as those involved in the self-incompatibility phenom-
ena. Analysis of gene expression regulation of specific buckwheat genes contributed to our understand of common molecular mecha-
nisms in plant cells. This was a basis for elucidation of possible functions of these proteins in different physiological processes and under
stress conditions in buckwheat.

Our first model-gene/protein(s) were seed storage proteins (SSPs). SSPs are characterized by a tissue specific (exclusively synthesized in
seeds) and temporary regulated (specific phases of seed development) gene expression and therefore are a good candidat model for study-
ing mechanisms of gene switching during the late embryogenesis in specific tissues. They are also usefull in molecular evolutionary stud-
ies. Due to nutritive value of SSPs and their specific amino acids content they have potential for biotechnological application. The genomic
clone gFeLEG51, was amplified as a first published gene from buckwheat (belonging to 13S legumin-like).

Analysis of seed protein processing led to the identification of proteolytic activity characteristic for aspartic proteinases (AP). Although this
class of enzymes is widespread in all living organisms, including plants, data on the exact biological functions are still hypothetical.

THIRTY YEARS
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TPVAECET TOAUHA

DoKyc ucTpakKnBama

Y mpotexnux et ropuua ¢okyc Jlaboparopuje 3a MoneKynapHy 6nonorujy 6umpaka (JIMBB) 6o je Ha pakTopuMa abMOTHIKOT CTpeca
noce6HO OMTHMM 3a IO/BOIPUBPEAY — CYIIA, HYTPUTUBHU CTPeC, TOKCUYHM MeTany, camyHuter. Cylla je Hoce6HO aHaIM3MpaHa Ha
rpauky (¢pam. Fabaceae) u na Medicago trucatula — ogrosapajyhoj mopen-6msuu. Kaxo je cyia KOMIUIEKCAH CTpec KOji YK/bYdyje Mpexxy
PasIMYNTO eKCIIPUMMPAHUX TeHa M CUTHAIHYX IIYTeBa, y L/bY IIPOHATaKeha 3ajefHNYKOr GpaKTopa YUTABOT PEryIoHa, u3abpaH je
TpaHckpunuyonu ¢paxrop DREB2 rpaika TokoM Aexuaparalyje 1 IOKas3aHo je fia je eKCIpecyja OBOT reHa OCeOHO MHIYKOBaHa y KO-
peny. Ocum osora ucnutusana je excrnpecuja manux PHK-muPHK398 n MuPHKA408, xao u excripecuja noTeHIMjaTHUX TapreT reHa.
IToxasaHo je fa je of moceOHe BaxkHoCTH reH 3a SOD. Ocum rpaiika, ogroapajyha excrpecuja je npahena Tokom passuha pasmnantux
OpraHa KpacTaBlia FajeHor ¥ pU3MOIOMIKIM YCIIOBUMA Y Topehery ca ycmoBuMa cTpeca n3a3BaHOr [UcOaNTaHCOM MUKpOeTIeMeHaTa Kao
IITO je HegocTaTak roxkba miu Bumak 6akpa. Kako Buirak 6akpa IpBeHCTBEHO JOBOAMU [0 OKCUAATUBHOT CTpeca, IipaheHa je ekcrpe-
CMja eH3MMa YK/bYYeHMX Y OITOBOP Ha OBY BPCTY cTpeca. [Toce6Ha maxkma nocBeheHa je aHanmmM3y MOJEKyIapHUX OCHOBA KOPUCHOT
edexTa crMIMjyMa y IpeBasuIaXemhy CTpeca 13a3BaHOT BUIIIKOM, OHOCHO HEOCTATKOM MMUKpOeieMeHaTa.

Y ycnoByMa crpeca jefilaH off OArOBOpa 61/baka je M IPOAYKIMja pasINuUTUX OPTAHCKIX jeIMberba Off KOjUX MHOTA MIMajy OMOAaKTMBHO
IejcTBO. JemHa off HajOPOjHMjUX TPyIIa OBUX jefuiberba CY PEeHOMN. JeqHa Off UCTPAKMBAUKMX TeMa y 1abopaTopuju Cy NCTPaKMBarba
Koja ce 0aBe M30/I0BabeM U KapaKTepU3aljoM OM0aKTUBHUX (EeHOMHNX jeIMberba U3 01/baKa, Kao 1 TeCTHPabeM BbIUXOBe O10pacIIo-
JIOXMBOCTY U edekaTa Ha XyMaHe heuje u Mofien opranusMe.
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VcrpaxmBama reHeTMYKOT IMBEP3UTETa JVB/BMX BPCTA, KAO U JIOKATHUX IIONy/Ialllfja arpPOHOMCKI 3HAYajHUX BPCTa, IPECTaBIbajy
HeOIIXOfIaH KOPaK Ka OMOTeXHOJIONIKOM YHanpebuBamy rajeHnx Bpcra y cMepy noseharma OTIIOPHOCTY Ha aGMOTUYKY CTPeC, TAKO Aa Cy
UCTpa)XMBakba Ha [10/bY MUKPOEBOIyLMje (IOIy/IalIoHe TeHeTHKe), PuIo-
reorpaduje 1 MakpoeBonyLuje (dunoreHerynke) 6ubaka 3Ha4ajHUX 3a IO-
JbOIPUBPENY 3aCTYIUbeHa Y HAIIMM UCTPaKUBAbUMA.

Y ucrpaxusama JIMBD yBepnen je u HoBu mogmen cucrem Ustilago maydis,
I/bMBa KOja IIapasuTypa Ha KyKypysy. [llaBHa TeMa uctpakuparma Ha U. may-
dis jecy MoO/IeKy/IapHM ME€XaHM3MM OfITOBOPHM 32 OYyBake MHTETPUTETa Ma-
KpoMosekyna, npe csera JJHK u nporenHa, mop mejcTBOM OKCUIATUBHOT
crpeca (OC). VMsy4aBaHna je kopenaiyja nsmehy perapatnHux MmyTanata U.
maydis, cTafiujymMa IaToreHese Koju ogpeheHy MyTaHTU MOTY fia HOCTUTHY U
HPOAYyKIVje OfOpaMOeHVIX CYIICTaHIV HAKOH OMOTUYKOT CTpeca. JefjaH off My-
TaHara je u dssl MyTaHT KoMe HefocTaje Dssl nmpoTeuH, 1 Koju He MOXe fia
3aBpiun henmjckn nukiyc y kykypysy. Ilopern tora, 3a Dssl je mokasaHo jja je
YK/bY4€eH y IIPEIO3HaBabe OKCUIOBAHMX IIPOTENHA I HbUXOBY Jerpafauyjy y
nporeosomyma — peHoMeH 1o3Har kao [JCC-mnanuja.

ITporexnux 15 rogmHa feo NCTpaxknuBama y maboparopuju 61o je poxycu-
paH 1 Ha MCIUTVBambe CTPYKType U PpyHKIMje ofabpanux reHa xempe (Fa-
gopyrum esculentum Moench). AHanusa CcTpyKType U perynanuje
€KCIIPecHje OBMX I'eHa Xe/bJie JOIPMHENA je PasyMeBalby ONIITUX MEXaHU- .
3aMa perynanuje y 6uwpHuM hennjama, xao u Moryhe ¢yHKkIje mpoTenHa ‘
KOAMPAHVX OBMM I'eHIMa Y Pa3In4nuTiM (U3MOJIOLUIKIM POLiecuMa I YC/Io-
BMMa cTpeca. [eH1/ITpoTerHM Off MHTepeca Cy pe3epBHU IPOTENHY CEMEeHa, .
acIapTUM4He NIPOTEMHA3€E ¥ METAJIOTMOHEVHM, KaO U OHM KOjU YYECTBYjy Y !
IpolLiecyMa CaMO-MHKOMITATUOV/THOCTIL.

Ustilago maydis, mapasut Ha KyKypysy
Ustilago maydis, a maize parasitic fungus

Ompepieberbe 3a Xe/bly Y IIOYETKY je IOTEK/IO Off MHTEPECOBalba 32 Pe3epBHe .
nporenHe ceMeHa (PIIC) oBe 61/bKe 13 HEKONMKO PasjIora: TO je U3y3eTaH
CHCTeM 3a aHa/MM3y opraH-crenududHe (ceme) u y passuhy gerepMmunucane (kacHa ¢pasa eMOpyoreHese) eKcipecuje reHa, Kao 1 Io-
ceOHOT MexaHM3Ma TPAHCIOPTa IIPOTEMHA Off MeCTa CUHTe3e JO MeCTa CKIaUIITeha Y IPOTeNHCKUM TenmMa. Ilopern mopebemwa nopga- ‘
taka ca PIIC gpyrux 6upaka 1 ynorebe OBUX FeHa Kao MOJIEKY/ICKMX MapKepa IPY MOJIEKY/IapHO-eBOMTYLIIOHUM aHaIM3aMa, OHO LITO
uspBaja PIIC xeppe u mTo omoryhaBa KaHa/mucame UCTPpaXX/Bamba ca PyHAAMEHTATHNUX Ka IPUMEIbeHIM, jecTe M3y3eTHA HYyTPUTUBHA
BPEIHOCT IIPOTEMHA, LIITO OTBapa MOIyhHOCT 6YI0TeXHOIOLIKE IIPMMeHe Y II0/bOIIPUBPENH, IIPEHOCOM IeHa KOji KORMPajy OBe IIPOTenHe .
y Opyre 61/bKe MeTOfaMa reHeTn4Ke TpaHchopManyje. '

ITpu aHanusu npoTenHCKoOr mpoduia ceMeHa, y Besu ca PII, yodeHa je mpoTenHa3Ha akKTMBHOCT Koja je TI0 OCHOBHMM ocoOuHama (MH- .
XMOMIMja NerncTaTuHOM A M aKTMBHOCT Ha KuceroM pH) ykasuBaja Ha CBOjCTBa KapaKTepUCTUYHA 3a acapTuyHe nporenHase (AIT) '
-eH3MMa KOjy IMajy CIIOCOCOOHOCT Ipoliecupama I ierpajalje IPOTeNHa, a O er3aKTHUM (QYHKI[MjaMa 3aK/bydyje ce CaMo IOCPEIHO,
YIJITABHOM Ha OCHOBY JIOKa/iu3anyje, CylcTpaTHe CIenuduIHOCTM 1 Ha OCHOBY yTHIlaja pasnnauTux Gpusnonomknx gaxkropa u ¢ax- ,



It was demonstrated that AP is ex-
pressed in buckwheat seeds, leaves,
flowers and roots with a specific ex-
pression profile in seeds synchro-
nized with expression of SSPs. Also,
it was observed that the level of AP
expression dramatically increases
during leaf senescence. Importantly,
the expression is up regulated by ex-
posure of plants to drought, darkness,
wounding and pathogen attack, indi-
cating its role in stress responses. An-
other ¢cDNA clone coding for an
atypical plant AP lacking the plant
specific insert, so called aspartic- like
protease (APL), was also isolated
from the same cDNA library. Analy-
sis of APL gene expression under var-
ious stress factors as well as

seed-specific expression was con- Yruuaj cumumjyma Ha y6maxkaBarbe TOKCHIHNX edekara 6akpa Ha G1/bKe KpacTaBLia
firmed by RT-PCR, Real Time PCR Ameliorative effect of silicon on cucumber plants under coppar stress

and Western blot analyses.

Plant metallothioneins (MTs) have a great impact on maintenance of metal homeostasis as well as in balancing the redox status of the plant
cells. Research on plant MTs lags by almost 25 years behind that performed in animals, but the functions of M Ts are still a subject of con-
troversy. An MT ¢cDNA clone was isolated from the cDNA library of developing buckwheat seed. Subsequently, the corresponding genomic
clone, comprising the 5’ regulatory region, was identified.

The effects of heavy metal treatment and different abiotic stresses were monitored in buckwheat leaves employing Real-time PCR tech-
nology. Buckwheat plants were exposed to various metals, drought, oxidative stress, darkness and mechanical injuries. ROS (reactive oxy-
gen species) production is a common consequence of most abiotic stresses, and increased expression of FeMT3 during the stress could
be connected with an ROS protection function of that protein. ROS protection abilities of FeMT3 were confirmed in three different sys-
tems subjected to heavy metals: E. coli, S. cerevisiae and transiently transformed leaves of N. debneyii.

Since the abiotic and biotic stress response is one of the phenomena which could connect all the investigated genes/proteins, our research
focus continues towards biochemical and molecular basis of the buckwheat response to abiotic stress (UV-B radiation, sodium chloride,
aluminium chloride, cadmium, hypoxia and osmotic shock). Qualitative and quantitative alterations in the antioxidative enzyme activity
(superoxide dismutase, catalase, peroxidases and glutathione reductase) were investigated. The changes in the expression of heat shock
proteins and dehydrins were immunochemically analyzed. In addition, we examined the stress effect on DNA and membrane integrity,
as well as on accumulation and distribution of hydrogen peroxide in different plant tissues.

The other research interest of LMBP includes studies of the molecular mechanisms of self-incompatibility (SI). Thus, we have studied ga-
metophytic SI in Prunus tenella and Prunus webbii. In Prunus tenella several S-RNase alleles (female SI component) were identified and
for some of them their SFBs, as their SI male genes were identified as well. We have studied heteromorphic sporophytic SI in buckwheat,
a species that displays two flower morphs: pin and thrum with fertilization allowed only between different flower morphs. The proteins
extracted from styles and pollen grains are planned for 2D-PAGE analyses in order to reveal differentially expressed proteins among dif-
ferent morphs as well as among different pollinations (incompatible and compatible). The aim is to identify the proteins involved in the
SI system in buckwheat.
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TOpa CTpeca Ha FeHCKY eKCIIpecHjy. 3amaxxeHo je moehame ekcrpecyje reHa 3a acllapTUYHy IPOTEMHA3Y IIPU U3JIAramby JUCTA Xe/be
¢daxTopyMa abuoTHuKor cTpeca (cyira, MpakoM M3a3BaHa CeHeClleHIuja i oBehaHa KOHIeHTpanuja KafMyjyMa), Kao 1 y yCIoBUMa
CUMYy/Ialyje Halaja narorexa. Vi3 ucre 6ubmorexe cDNA nsonosana je 1 cDNA koja kopupa arunnany ATl koja He capxxu fjomeH PSI
(xapakrepucruka tunuaux Al 6m/paka), a 3aTVM U OfroBapajyiu reHOMCKY KJIOH Y¥jOM je aHa/IM30M ITOKA3aHO Jja He Caflp>KVl MHTPOHe.
Y 5’-pery/aToOpHOM pPErvoHy yOU4eHM Cy IIOTEHIMja/IHY Cis-eleMEHTU KOjJi MOTY YTMIJAaTH Ha eKCIIPEeCHjy OBOT I'eHa IIOf yTULajeM (ak-
TOpa CIO/bALIEbE CPEMHE U OLPEeNNTI eKCIIpecrjy criennduaHy caMo 3a ceMe Koja je norBphena u merogama RT-PCR u Real Time RT-
PCR, xao u meropom Western blot Ha HUBOY IIpoTeNHa.

MeTa/I0OTHOHEMHY CY, Ha OCHOBY CIlellnIYHMX CBOjCTaBa, KA0 IITO Cy BUCOK KallallUTeT 3a Be3UBambe jOHA MeTala U HU3aK PeJoKC II0-
TeHIMjas1, Takohe Ouiu of MoceOHOr 3HaYaja ¢ 063MPOM Ja je BbUXoBa QYHKIMja TeHepaIHo, @ IOTOTOBO Ha OVM/BHOM CHICTEMY, Heflo-
BOJBbHO no3Hata. Kako je us 6n6moreke cDNA cemeHa Xe/bie y cpefboj a3y cazpeBara M30/I0BaH U KJIOH 3a MeTa/IOTMOHENH THIIA 3
(MT3), orBOpeHa je MoryhHOCT 3a aHanu3y. VImeHTH(UKOBaH je ¥ TeHOMCKM KJIOH, KOjU je, Topef; Kopypajyhe cekpeHIle, 00yXBaTao 1
Ieo 5’-perylIaTopHOT pernoHa. Y ecejy ca pellopTepCKUM IeHOM II0Ka3aHo je 3Ha4ajHO moehame aKTMBHOCTY IIPOMOTOPCKIX (parme-
Hara (IpOIOPLOHATHO BIXOBMM Iy)KIIHAMA) Y OATOBOPY Ha YC/I0Be KOMIUIEKCHOT CTpeca. Jaka MHAYKIMja IPOMOTOPCKE aKTUBHOCTI
youeHa je 1 Iof fiegjcTBoM joHa Cu?* i Cd?*".

Edexar pasmmuntux gakropa cTpeca, a MoceOHO TEIIKMX MeTala, aHa/IM3UPaH je y IMCTOBUMA Xesblie MeTofoM Real-time RT-PCR kop 61-
JbaKa M3/IaraHyX jOHVMMA MeTaJIa, CYILM, OKCUIATUBHOM CTPECY, MpaKy ¥ MEXaHMYKIM NoBpefama. [IponsBofiba peak TMBHMUX KMCEOHMYHMX
BpcTa mparuial je BehyHe abMOTMYKIX CTpecoBa, I1a je mopehana excripecuja FeMT3 TokoM BIXOBOT fielloBatba y Be3y ca 3allTUTHOM YJIO-
roM off okcupaTuBHYX omtehera. IIporexTnBHe cioco6HocTn FeMT3 noTBphene ¢y 1 y >KUBUM CHCTeMIMAa U3/I0KEHUM JIejCTBY TeLIKMX
Mmeraia: E. coli, cupl A myrantnma Sacharomyces cerevisiae vi TpaH3MjeHTHO TpaHchopMucanuMm microsuma Nicotiana debneyi.

Kaxo je cTpec u ofrosop 6mpke Ha ab1OTHYKM 11 6110-
TUYKI CTPEC jefiaH ofi peHOMeHa KOju MOyKe II0Be3H-
BaTM CBe JCHOUTUBaHE TeHe/TIPOTeNHe, Yy OBOM
nieprofy ypaheHu cy eKcriepyMeHT Be3aHM 3a IIpoy-
JaBame 010XeMUjCKUX ¥ MOJIEKY/IAPHIX OCHOBA OfI-
roBopa Xe/bJie Ha pasInmunTe OO/IMKe abUMOTUYKOT
crpeca (UV-B spauemwe, HaTpujyM-X/I0pUzi, amyMu-
HIjyM-X/IOpAJ, KaJMIUjyM, XUIIOKCHja ¥ OCMOTCKM
wok). [TpaheHe cy KkBanmTaTBHE ¥ KBAaHTUTATVBHE
IIPOMEHE Y aKTMBHOCTY aHTUOKCUIATUBHIX EH3/Ma
(cynepokcyp ;ycMyTasa, KaTasasa, epoKCypase, Iy -
TaTVOH PelyKTasa), a y3 yrnorpely ofropapajyhux an-
TUTE/Ia IPOMEHE Y eKCIIPECUjU IIPOTENHA TOIJIOTHOT
crpeca u1 fiexyzipuHa. EdekTu cTpeca aHamsypanu cy

EBporcku reHotnnosu rpauika (Pisum sativum) ca pasnndauto o60jeHnM ceMeradama Ha OCHOBY IIPOMCHA Y UHTCTPUTETY mem6pana n JHK
European genotypes of pea (Pisum sativum) with differently coloured seed coats n npahe}beM JIMCTPVI6YHI/Ije U TIPUCYCTBA BOJOHMK-
IepoKCnaa 'y TKMBMMa.

IIpyra TemaTcka o6macT Koja je o6yxBaheHa HaBeeHMM IEePUOLOM OFHOCH Ce Ha IPOyYaBarbe MOIEKyIapHe OCHOBe (peHOMeHa ay TOMH-
KOMIIaTMOM/THOCTH Ha JBa CUCTeMa - AVB/BUM IOIyIalyjaMa pofa Prunus 3a Koju je KapaKTepyuCTUYaH raMeToGuTHM cucTeM ( IOIy-
nanyja crenckor 6agema — Prunus temella w pusmer 6amema — Prunus webbii). Y ucnutuBanuMm nomyrnanyjama Prunus tenella
uneHTNUKOBAHO je BUILe a/leliCKMX BapyjaHTy reHa 3a S-RNase (KOMIIOHeHTa Tydka), a 3a ofipeheHe aene u BUXOBU ,lIapTHEPK U3
noneHa — SFB anerncke BapujaHTe. Y 0BOM IEepUOAY 3aII0YeT je M paji Ha aHA/IN3Y MeXaHU3Ma XeTepOMOpdHe ayTOMHKOMIIATUOVMIHOCTI
KOJ xe/bfie. /I30/0BaHy Cy IpOTeMHY 13 Ty4KOBa 0ba TUIIa [jBeTa, IUH U TpaM. Imwb je upeHTNUKOBake pasankKa y IPOTENHCKOM IIPO-
¢uny oBa iBa MOpda, Kao U KOJ MHKOMIATHOWIHO ¥ KOMIIATUOMIHO OIpalleHNX, a Koje O ce MOIJIe II0Be3aT ca MHKOMIIATYOMTHOM
peakumjom.
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Pavlovic J., Samardzic J., Masimovi¢ V., Timotijevic G., Stevic N., Laursen K.H., Hansen T.H., Husted S., Schjoerring J.K., Liang Y., Nikolic M. (2013). Silicon al-
leviates iron deficiency in cucumber by promoting mobilization of iron in the root apoplast. New Phytologist 198: 1096-1107

Ljiljana Kostic, Nina Nikolic, Jelena Samardzic, Mira Milisavljevic, Vuk Maksimovi¢, Dragan Cakmak, Dragan Manojlovic, Miroslav Nikolic Liming of anthro-
pogenically acidified soil promotes phosphorus acquisition in the rhizosphere of wheat Biology and Fertility of Soils vol. 51 br. 3, str. 289-298

Stanisavljevi¢ N., Samardzi¢ J., Jankovi¢ T., Savikin K., Mojsin. M., Topalovi¢ V., Stevanovi¢ M Antioxidant and antiproliferative activity of chokeberry juice
phenolics during in vitro simulated digestion in the presence of food matrix Food Chemistry, 2015; 175, 516-522
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Projects

o The Role of Transcription Factors and small RNAs in Abiotic Stress Response in Plants and genetic Diversity of Plant Species Important for Agriculture and
Biotechnology (funded by MNTRS, OI173005, 2011-2014)

« CRP/YUG14-01 “Dss1’s roles in genome integrity and protein oxidative damage control”, ICGEB Italy

« Serbia-Slovakia Bilateral Project 2015-2016. "Effect of Silicon on Toxicity of Heavy Metals and Hazardous Trace Elements in Crop Plants“ Comenius Univer-
sity in Bratislava

o Research Night "SCIMFONICOM 2014-15"- EU, H2020-MSCA-NIGHT-2014-633376
« Innovative project MNTRS 2014- 2015. "Detection and quantification of animal DNA in food and feed products”, No 451-03-2802- 1/161

« Serbien-French Technology Co-Operation For Years 2012-2013, funded by MNTRS “Characterisation of faba bean genetic resources (Vicia faba L) to sup-
port genetic improvement of this agronomic legume(FABAGRALE)

« Serbia- Porugal bilateral project 2011-2012, funded by MNTRS ”Integrating transcriptional and posttranscriptional expression regulation in Pisum species
subjected to water deficit®

« Sustainable preservation of indigenous South East European legumes and their traditional food and feed products-SEE LEGUMES (SEE ERA NET Plus),
2011-2012

» Winter-sown legumes for enhanced sustainability of contrasting agroecosystems LEG-HIVER (Serbien-French Technology Co-Operation For Years 2010-
2011, funded by MNTRS)

« Bioactive substances in endemo-relict plants of the Balkan Penninsula (Serbien-Slevenia Technology Co-Operation For Years 2010-2011, funded by MNTRS)

« Structure, Function and Regulation of Expression of Selected Plant Genes - basic research funded by Ministry of Science, Republic of Serbia (2006-2010)

« Expression analysis of specific plant genes - a way to the function and biotechnological application - basic research funded by Ministry of Science, Republic of
Serbia (2002-2005)

« Screening of the genetic diversity of wild species of Prunus in Serbia and Montenegro, and studying the molecular basis of self-incompatibility in wild species
of Prunus incorporated in the project of basic research. Part of the project is being done in collaboration with East Malling Research, East Malling, UK (2002-
2005)

« The improvement of technology of fruit and grape growing (applied research funded by Ministry of Science, Republic of Serbia, in collaboration with the Agri-
cultural Research Institute “Serbia “ and the Horticulture Research International, East Malling, UK (2002-2004)

« Introduction, production, research and implementation of new varieties of fruit trees and vines with improved biological and economic characteristics
(BTR.5.04.0525). Ministry of Science, Technology and Development Republic of Serbia in cooperation with the East Malling Research, East Malling, UK 2003

« Standardization of PCR method for detection and identification of genetically modified soybean (Innovative project no. 14.1806), funded by MNTRS (1998-
1999)

Awards

« Award of “Goran Ljubijanki¢” Foundation for best BSc thesis in the field of molecular biology in Serbia (Bojana Banovi¢, 2005; Zivko Jovanovié, 2007; Nemanja
Stanisavljevi¢, 2010)

o Award of “Goran Ljubijanki¢” Foundation for best PhD thesis in the field of molecular biology in Serbia (Gordana Timotijevi¢, 2009; Dragana Nikoli¢, 2010)
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ITpojexTn
o MornexymapHy MexaHI3MI OfTOBOpa O1/baKa Ha aGMOTUYKY CTPeC - Y/IOTa TpaHCKpuUIInoHux daxropa u Manux PHK n ananmsa reHeT4Kor AuBep3nuTeTa
6V/BHMX KYITypa Off MHTepeca 3a O/bOpUBpeny 1 6uotexHonorujy (173005). MuHncTapcTBO 32 HAyKy U TeXHONIOLIKM pa3Boj Perry6nuke Cp6uje, 2011-2014
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« CRP/YUG14-01 ,,Dssl’s roles in genome integrity and protein oxidative damage control”, ICGEB Italy

o [Iporpam Hay4He 1 TeXHOJIOLIKe capajibe n3mehy Perrybnuke Cpbuje u Peny6muke Crosauke 3a nepuop 2015-2016. ,,Effect of Silicon on Toxicity of Heavy
Metals and Hazardous Trace Elements in Crop Plants®

Comenius University in Bratislava
» Hoh ucrpaxusaua "SCIMFONICOM 2014-15" - EU, H2020-MSCA-NIGHT-2014-633376

« VnoBannonn npojekar MHTPC 2014-jyn 2015. ,,[JeTektmja 1 kBanTudukammja JTHK aHuMamHOT MOpek/Ia y XpaH! U XpaHM 32 XXMBOTHEE , 6poj 451-03-2802-
Tvn 1/161

« [Iporpam Hay4He 1 TeXHOJIOIIKe capafiibe n3Meby Pery6nuke Cp6uje n Permry6nuke ®panirycke sa nepuog 2012-2013.

“Kapakrepusanuja reHeTudknx pecypca 606a (Vicia faba L.) y imby moBehara reHeTiuke OCHOBe 3a OIUIEMebIBabe OBE paTapCKy 3HavajHe nerymuHose” (FA-
BAGRALE)

o [Iporpam Hay4He 1 TexHOJOILIKe capaje usmehy Peny6mnke Cpbuje u ITopryranuje (2011-2012) , TpaHCKPUIILOHA U ITOCTTPAHCKPUIIIIMOHA peryanuja
TeHCKe eKcIpecHje y BpcTama popa Pisum usnosxeHuM cymm

« Sustainable preservation of indigenous South East European legumes and their traditional food and feed products-SEE LEGUMES (SEE ERA NET Plus),
2011-2012

» O3ume MaxyHapke 3a moBehany ofpxuBocT pasmnuntux arpoekocricreMa LEG-HIVER (npojekar 6unarepante capaptbe ca @panijyckom —,,I1ane CaBuh®),
2010-2011

« B1ioakTuBHe CyICTaHIle eHAEeMOPEIMKTHNUX BPcTa BaKkaHCKor monyocTpsa (Ipojekar 6unatepante capagie ca Crosernjom), 2010-2011

o CrpykTypa, QyHKIMja 1 perynanuja ekcrpecuje ofabpannx 6ypHUX reda (143017). MUHUCTapCTBO 3a HayKy M 3alITUTY )KMBOTHe cpeinHe Peny6Onuke
Cp6uje, 2006-2010

 AHa/mu3a excrpecuje ofabpaHuX OW/BHNUX IeHa — IyT 0 GYHKIMje u 6uoTexHosnomke npumere (EBB1451). MMHMCTapCTBO 3a HayKy 1 TeXHOIOrujy Perry6-
nuke Cpbuje, 2002-2005

o [ToTmpojexar: AHau3a TeHeTUYKOT AMBEP3NUTeTa IUB/BUX BpCTa pofa Prunus y Cp6uju u LpHoj Topn. ITpoydaBarme MoseKyIapHe OCHOBE CAMOMHKOMITATY -
OUIHOCTY KOJ AMB/BbUX BpcTa Prunus tenella, Prunus webii. Capapma ca East Malling Research, East Malling, UK, 2005

« YHanpeheme TexHonoruje rajersa Boha 1 Buxose nose (BTP.5.04.0514.5). MuHuCTapcTBO 32 HAYKY TeXHOIOIMjY 1 pa3Boj Perybmke Cpbije y capagmu ca
East Malling Research, East Malling, UK, 2002

o VIHTpOAyKUMja, CTBapaibe, IpoydaBarbe I YBohere y IpOu3BOAY HOBUX COPTH BohaKa 1 BUHOBe /I03¢ MOOO/bIIAHNK GMOIONMIKIX I IIPUBPEIHNUX KapaKTe-
puctuka (BTP.5.04.0525). MyHUCTapCTBO 3a HayKYy, TEXHONIOIM)y U pa3Boj Perrybnuke Cpbuje y capapu ca East Malling Research, East Malling, UK 2003

 Cranpjapansalyja Tecta 3a JokasuBamwe reHeTHuKu Mopudukosane coje MetogoM PCR (11.4.1806). MuHuCTapcTBO 3a HayKy, TEXHOJIOI)Y U pa3Boj Perry6-
nuke Cpbuje, 1998-1999

« Harpapa ®onpaunje ,,Topan Jbybujankuh sa Hajo oy gunoMmckn paj us obmactu MonexynapHe 6uonoruje y Cpouju (Bojana banosuh, 2005; XKusxo Josa-
nosuh, 2007; Hemama Cranncasmebuh, 2010)

o Harpaga ®onpanuje ,,Topan /bybujankih sa Hajbo/be JOKTOPCKe ArcepTaryje u3 o61acty MonekynapHe 6ronoruje y Cpouju (fopgana Tumorujesuh, 2009;

Harpape .
Iparana Huxomrh, 2010) .



EDUCATION

From the early begining IMGGI had a tendency to attract the most
talented students of molecular biology who performed their bache-
lor, master and doctoral thesis. This is how IMGGE became one of
the most prestigious research and educational institutions in Serbia.

IMGGE puts a great effort to provide undergraduate and PhD stu-
dents with theoretical and practical knowledge enabling their effi-
cient involvement in scientific projects as well as better networking
with scientific and educational communities throughout the world.
The policy of IMGGE involves stimulation of continuous theoret-
ical and practical education at all levels of career development by
acquiring modern methodologies in the fields of molecular biol-
ogy, molecular genetics and biotechnology.

For three decades associates of IMGGE have been lecturing on key
subjects in the field of molecular biology (Fundamentals of Mo-
lecular Biology, Molecular Genetics, Biochemistry, Molecular Bi-
ology of Eukaryotes...). Since 2004, IMGGE has been a member of
the University of Belgrade, and has actively participated in educa-
tional programs of undergraduate, master and PhD studies at Fac-
ulty of Biology at the University of Belgrade.

IMGGE associates also participate in PhD studies at the Faculty of Pharmacy, specialization studies at the School of Medicine and at other
faculties and universities in the country. Expertise in the field as well as up to date equipment enable IMGGE to participate in organiza-
tion and realization of theoretical and practical courses, as well as, in realization of master and PhD theses.

The best proof of IMGGE’s success and collaboration with numerous academic and research institutions is a significant number of com-
pleted diploma theses (184), master theses (114) and PhD theses (95) realized by students of the Faculty of Biology, the School of Medi-
cine, the Faculty of Chemistry, the Faculty of Veterinary Medicine, the Faculty of Pharmacy, the Faculty of Dental Medicine, the Faculty
of Agriculture, the Faculty of Technology and Metallurgy and the Faculty of Mining and Geology within University of Belgrade as well
as the Faculty of Technical Sciences University of Novi Sad. Presently, 36 PhD students are doing their theses in IMGGE.

In the first doctorate carried out at IMGGI and defended in 1988 Dr. Radoje Drmanac disclosed the original idea of DNA sequencing by
hybridization (Sequencing by Hybridization - SBH method). This pioneering work was in line with the initial idea of IMGGI - encour-
agment fundamental and applied research. As a result of research initiated in IMGGI, a group of collaborators led by Prof. Dr. Radomir
Crkvenjakov and Dr. Radoje Drmanac, moved to Argonne National Laboratory (USA), and afterwards established a company for ge-
nomic DNA sequencing.

As 0f 2008, along with the Faculty of Biology and IBISS, IMGGE organizes Molecular Biology PhD program. It should be noted that some
associates of IMGGE are selected by the National Council as accredited mentors for PhD studies. Besides the Faculty of Biology, IMGGE
developed scientific collaboration with the School of Medicine, the Faculty of Agriculture, the Faculty of Pharmacy, the Faculty of Chem-
istry, the Faculty of Technology and Metallurgy, the Faculty of Dental Medicine University of Belgrade, and with other faculties and uni-
versities in the country.

Today, molecular genetics and molecular biology have tremendous value in application in medicine, veterinary medicine, dentistry, phar-
macy, technology, agriculture and food industry and researchers from IMGGE organize theoretical and practical courses with national
and international participation. So far, more than 150 participants from fifty institutions attended this type of training.

Beside active participation in education, IMGGE puts a great effort in the career development and motivation of researchers.

In 2003 IMGGE has established “Foundation Goran Ljubijanki¢” which provides support to young and promising scientists who are en-
gaged in research in the field of molecular biology. Each year the Foundation rewards the most successful young researchers for their
achievements, further stimulating their research careers. Until today Foundation awarded 42 young researchers for the best undergrad-
uate, 27 for the best master works and 39 researcers for the best doctoral dissertation research in the field of molecular biology.

POPULARIZATION OF SCIENCE

Molecular biology, besides information and communication technologies, is the most attractive science of our time. It progressed very fast
and found large applicability in many areas (agriculture, veterinary and human medicine, ecology, biotechnology). Given the number of
new and sensational discoveries in the field of molecular biology, general public, and sometimes even experts in the field have difficulties
in understanding the real meaning of these findings, which sometimes causes fear of the unknown. Therefore, promotion of science and
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OBPA3OBAIBE

Opn camor ocHuBamwa VIMITI je Texxuo fja IpuByde HajTalleHTOBaHMje CTYIEHTe MOJIeKy/IapHe OMOJIOrHje KOji Cy BOMasun a pafie CBoje
IUIIOMCKe, MaTriCcTapcKe U JOKTOpCcKe AucepTanuje u tako je IMITH rpafuo cmKy ImpecTyKHe MHCTUTYILMje KaKo Y 00/IacTy HayIHUX
UCTpaXKVBamba TaKko U y obpasoamy. VIMITI ynaxke Benuke Hamope Kako 0¥ CTY[EHTU OCHOBHUX U TOKTOPCKMX CTYAMja CTEK/IM TOKOM
IIKO/IOBAaMha, He CaMo TeOopHujcKa, Beh u mpakTuyHa 3Hama 1 Kako 61 ce IITO Opyke 1 epMKaCHUje YK/BYUWIN Y peannsalijy HayqIHUX
npojekara 1 oMoryhum fajpe HOBe3UBabe HaYYHMX Y HACTABHMX IOTEHIVjajia y 3eM/b) 1 cBeTy. IlocnoBHa momuruka VIMITH nonpasy-
MeBa CTUMY/IUCakbe KOHTVHYMPAHOT TeOpyjcKor obpasoBama 1 mpahemwe caBpeMeHNX METOOMOLIKIX IIPUCTYIIA Y 06/1aCTU MOJIEKY/IapHe
Ouonoryuje, MoJeKy/IapHe TeHeTUKe 11 O10TeXHOMIOrHje ¥ CBUM (pasaMa pasBoja UCTPaKMBaYa, O UCTpaXKyBada-IPUIPABHIKA JO HAyIHOT
CaBeTHIKA.

Beh tpu peuennje capaguuy VIMITH yuecTByjy y nsBohermy HacTaBe Ha KJbYYHMM IpeAMeTUMA U3 00/IaCTY MOJIEKY/IapHe OMOJIormje:
OcHoBu MornekynapHe 6uonoruje, MonekynapHa reHetuka, buoxemuja, Mosnekynapaa 6uonoruja eykapuota... O 2004. rogune IMITH
je wiaHMa YHUBep3uTera y beorpamy u cBojy HacTaBHY aKTMBHOCT HajeehyIM Ie7IoM ocTBapyje Kpo3 peannsanyjy mporpaMa OCHOBHUX
aKaJeMCKVX, MacTep U TOKTOPCKUX CTyAuja y okBupy buononikor daxynrera. Capaguuumy VIHCTUTYTa y4eCTBYjy U Y ZOKTOPCKUM CTY-
nujama Ha PapManeyTckoM dakynTery YHuBep3uTera y beorpany, Ha crieiujaucTUYKUM CTyfujaMa Ha MemyuuHcKoM dakynTeTy YHI-
Bepautera y beorpagy xao 1 Ha Apyrum ¢axyaTeTUMa U YHUBep3uTeTHMa y 3eM/bi. KajpoBcKu 1 IpoCcTOpHU pecypcu omoryhasajy
MHCcTHTYTY Ia y4ecTBYje KaKo y Ofp>KaBaby M OpraHU3allMjyl HACTaBe, TAKO U Y M3BODemY eKCIIepUMeHTaTHUX BeXKOM 1 U3paiu MacTep
U JOKTOPCKMX pajioBa.
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O ycrenrHOCTH capajjtbe ca aKaleMCKUM U MICTPaXMBAYKIM MHCTUTYIMjaMa CBef04M 11 6poj AUIITIOMCKUX pafoBa (184), Marucrapckux
u MacTep pasosa (114) n goxTopckux gucepranuja (95) xoju cy ypahenu y UMITU. ¥ uspaam oBux pajgoBa 1 Te3a OMIu Cy aHTaXKOBaHU
CTymeHTM He camo buonomkor dakynreta, seh u crygenty Meguunackor, Berepunapckor, Xemujckor, ®apmaneyTckor, Ilomonpu-
BpenHor, CTOMaTO/NOMIKOT, TeXHOMOMKO-MeTa Ty pIIKor, Pygapcko-reonomkor ¢akynrera YHuBepsutera y beorpapny, kao n TexHuakor
daxynrera Yausepsurera y HoBom Capny. TpenyrtHo, y IMITU, 36 nokTopaHajia paiu eKCliepuMeHTaIHe [e/IoBe CBOjUX Te3a.

Y npsom pokropary ypabenom y VIMITU, opbpamenom 1988. ropmue, np Papoje Tpmanarn
o0jaBibyje opurnHanny uzejy ceksenunpama JHK nyrem xubpupusanuje (Sequencing by Hy-
bridization — SBH meTopna). OBaj muoHUpCcKy pafi 610 je y CKIafiy ca IIOYeTHOM NJiejOM OCHUBamba
VIMITU - nopctuname GyHAaMeHTaTHUX Y IPUMEBEHNX UCTpaKuBamwa. Kao pesynrar ncrpa-
XuBama 3anodeTux y IMITI, rpyna capapnuka npensobena npod. np Pagomupom Ipksema-
koBuM u fip Papojem JJpmanuem, opnmasu y Argonne National Laboratory (CA]l) HakoH uera
OCHIBajy KOMIIaHUjy Koja ce 6aBM cekBeHLupambeM reHomcke JTHK.

Y capapmwu ca buonomkum daxynrerom u IBMICC-om, ox 2008. rogune VIMITU ocmunubasa n
yuecTByje y peannsanyjy JOKTOPCKUX CTYAMja Y OKBUPY CTYAUjCKOT Nporpama ,MosnexkynapHa
6uomnoruja”. Iloce6HO Tpeba Harmacutu fga ¢y nojenuuu capaguuiy VIMITU on ctpane Harmo-
HaJTHOT caBeTa aKpeJTOBaHV Kao MEHTOPMU 3a JOKTOpcKe cTyauje. [Topen buonomkor ¢akynrera,
VIMITMN je o cajia MMao HayYHOMUCTPa)KMBaUKy capajiiby ca MeguuunckumM, [lobonpuspegnnm,
dapmareyTckuM, XeMujckuM, TexHOMOMKO-MeTamypurkiuM 1 CTOMaTONIOMKIM (PaKy/ITeToM YHU-
Bep3uTeTa y beorpazy, kao u ca ¢pakynreTuma [pyrux yHUBEp3UTETa Y 3eMJ/BI.

.
M

C 0631poM Ha cBe Behy npuMeHy MoJIeKy/IapHe 6110/I0T1je M MOJIeKy/IapHe TeHEeTHKe Y MeAUIVIHI,
BETEPMHNU, CTOMATONOINjU, dapMaLujy, TeXHOTOIYj!, IO/bOIPUBPERN U MHAYCTPUjU XpaHe,
Hay4HU Kajgap VIMITV opranusyje Teopujcke ¥ IpakTHU4He KypceBe ca HalMOHAIHNUM U MehyHa-
ponuum yuemthem. [lo cazia je Kpo3 oBakas By 06yKe IPoOILIO Bullle o 150 yuecHMKa U3 TTefieceT
VHCTUTYLINjA.

1p Papoje JIpmanary
Radoje Drmanac, PhD

IMopep aktuHor yuentha y Hactasu, VIMITM ce Tpyau fa 1 Ha jpyre HauuHe y4eCTBYje y pasBojy M CTUMY/IALIMjyU Hay4HOT Kaapa. [o- '
muHe 2003. IMITH je ocnoBao ®onpanyjy ,,Topan /byoujankuh’, 4uju je 1um/b ga HOMOrHE MIAiUIM M IEPCIIEKTUBHYM HayYHULIMMA U3
Hallle 3eM/be Koju ce 6aBe UCTpaXMBambUMa y 0071acTy MoleKy/napHe 6uonoruje. PoHpanyja cBake rogiHe fOfie/byje Harpaje Hajycle- .
IIHYjUM MJIAAVM VICTPKMBa4MMa 3a IOCTUTHYTE Pe3yITaTe Y Ha Taj HAYMH CTUMY/IIIIE UCTPaXXMBaba y 00/1acTy MOJIeKy/IapHe O10J10- ‘
ruje. DoHpanyja je o OCHUBAMA 10 AaHAC Kofenuia 42 Harpasie 3a Hajoosbe AUITIOMCKe, 27 Harpaja 3a MarucTapcke M Mactep pajoBe
u 39 Harpaja 3a Haj6o/be JOKTOPCKe [McepTalije 3a UCTPAKMBaba y 00/1acTu MOJIeKyIapHe Ouornoruje. .

ITOITYIAPU3AIIIJA HAYKE

MornekynapHa 6mosnoruja je, mopes nHGOPMAILMOHNX TEXHOIOTMja, HajaTPaKTUBHNMja HayKa Haler fo6a. IbeH Hampefak je MymbeBuUT a
IPUMEH/BMBOCT Be/IMKa Y MHOTMM 00acTiMa (II0/bOIPUBperia, BeTepIHapCKa I XyMaHa MeUIIHA, eKOIoruja, 6uoTexHomornja). 36or
ceH3alMOHAHUX oTKpuha Koja ce y 0Boj HayLu fiorabajy ckopo cBaKOfjHeBHO, LIIMPa jaBHOCT, a IIOHEKaJ M CTPYYHA jaBHOCT He MOTY Ja



communication with the general public is used for raising aware-
ness of the social and economic importance of scientific progress
and technological development in the fields of molecular biology
and molecular genetics. That is why a team of experienced re-
searchers responsible for popularization of science gathered at
IMGGE with the mission to continuously promote molecular bi-
ology in Serbia.

These activities are performed through a number of national and
international programs and projects including:

- Little School of DNAlogy - program of promotion and popular-
ization of molecular biology through the "do it yourselt" experi-
ments in the laboratory. This is realized through a traveling
laboratory in primary schools and through workshops for high
school students in IMGGE. Since 2009 activities of this original
program included several thousand children from elementary,
high school and pre-schools as well as institutions for children
without parental care. Also, the contents of the program were
available to the general population all around the cities. The traveling laboratory is a very attractive program for schools and manifesta-
tions that promote culture and science. "Little School of DNAlogy" reached the smallest and most remote places in Serbia.

- Scholar the Molecular - program of lectures with demonstrations for high school students about the basic concepts and basic techniques
of molecular biology, which is being implemented in IMGGE.

- Researchers' Night - interactive program content including series of promotional lectures and workshops simultaneously organized in
over 300 European cities every fourth Friday in September. On that day researchers from IMGGE go to parks, squares and cultural insti-
tutions to promote their scientific activities through direct communication with the public. Since 2011 IMGGE in partnership with other
research institutions and faculties coordinates these projects funded by the European Commission. The first Researchers’ Night included
Belgrade, but this event has extended to many cities throughout Serbia.

- DNA Day - Since 2013, IMGGE in collaboration with Institut Frangais de Serbie organizes program of lectures and workshops on April
25th to mark the anniversary of two major scientific achievements in the field of human genetics: discovery of DNA and the completion
of the Human Genome Project.

- Fascination of Plants Day - program of thematic lectures and workshops dedicated to the promotion of scientific disciplines engaged in
the study of plants carried out on May 18th under the auspices of the European Organisation for Plant Biology. IMGGE is the main or-
ganizer of activities that mark this day in Belgrade since 2013.

- UniStem Day - a program of lectures and workshops organized with the goal to promote stem cell research supported by the EuroStemCell
consortium. IMGGE organized it for the first time in Serbia in 2016.

- Brain Awareness Week - event organized worldwide with the aim of popularization of neurosciences. As of 2015 IMGGE, in coopera-
tion with the Serbian Society for Neuroscience, is participating in this event with workshops for students, as well as interesting lectures
for wide audience.

In the past five years, more than 20 IMGGE PhD students and postdoctoral researchers have been involved in education of high school
students through programs realized in collaboration with Petnica Science Center and Center for Talented Youth Belgrade 2. IMGGE as-
sociates are involved in these programs as lecturers, mentors and committee members. Also, IMGGE associates are involved in the or-
ganization and realization of regional and national science competitions organized by Center for Talented Youth and National Contest of
Research Projects for high school students, as well as International Conference for Young Scientists.

Since 2015, IMGGE - in collaboration with Center for Talented Youth Belgarde 2 and Institute of Gifted and Talent Children & Youth -
organizes the “Belgrade International Molecular Life Science Conference for Students”, a conference dedicated to students.

Science promotion and popularization is the best way to establish values in young people in order to bring prosperity to Serbia.

INNOVATIONS AND TECHNOLOGY DEVELOPMENT

Part of IMGGE activities is oriented towards the application of knowledge and the results of fundamental research in human and veteri-
nary medicine, pharmaceutical industry, agriculture, food industry and environmental protection.

One of IMGGE strategic goals is to create an inspiring environment for the development of innovations. From the beginning IMGGE
sought to encourage creativity among scientists and thereby further increase the quality of scientific research. So far, researchers from

THIRTY YEARS

INSPIRED BY SCIENCE




TPUOECET TOONMHA

CXBaTe HIXOB 3Ha4aj, HUTY fla n3berny ocehama 3a6pMHYTOCTI U CTpaxa, Koja Cy IPOY3pOKOBAaHa HeIIO3HABamheM OCHOBA OBe HayKe.
HpOMOIH/Ija HayKe I KOMYHI/IKaHI/Ija YTU4Yy Ha IIoAN3ame CBECTU CTAHOBHUIITBA O APYUITBEHOM I EKOHOMCKOM 3Haqajy Hay4YHOT Hallpe-
TKa J TEXHOJIOLIKOT pa3Boja y 06/1acTuMa MOJIeKy/IapHe 6uonoruje u MojeKynapae renetuke. Y VIMITV nocroju TMM Koju je rofuHaMa
BeoMa aKTMBaH y LIMperby 3Hama 11 IO Y/IapM3alLiji HayKe U KOjii KOHTMHYMPAHO Pajiu Ha IPOMOLji MojIeKyiapHe 6uonoruje y Cpouju.

OBe aKTHBHOCTHU Cy pealn3oBaHe Kpo3 OpojHe HaloHaIHe 1 MehyHaponHe mporpaMe 1 IIpojeKTe Koju YK/bY4dyjy:

Many uikony JHKnoruje — nporpam mpomonuje 1 IoIyaapusalnje MojeKyIapHe O10IOT1je Kpo3 ,,ypaiu caM™ eKCcIiepyMeHTe y 1a60-
paropuju, koju ce peamusyjy kao Ilyryjyha maboparopuja n kao Pagmonnna y MIMITV. AkTuBHOCTMMA OBOTI' OPUTMHAIHOL IIpOrpama
of 2009. roguHe 00yxBaheHO je HEKOIMKO XWbajja OCHOBAIIA, CPEIHOLIKOIALIA Y Ielle ¥ MPEeJIIKOJICKMM yCTaHOBaMa I yCTaHOBaMa 32
He30puHyTy meny. Capgpykaju mporpama 6mim cy cBMMa JOCTYIIHM y My3ejiMa, Ha yiuuama u Tprosuma. [Iyryjyha naboparopuja je nsy-
3eTHO aTpaKTUBaH IIPOrpaM 3a LIIKOJIe ¥ OpraHm3aTope MaHmdecTalyja koje IpOMOBUILY KY/ITYpPY U HayKy. ,Maa mxona JHKnoruje®
je cTUITIa M 1O HajMambUX U Hajyja/beHujux Mecta y Cpouju.

IITkomapar; MoyeKynapal, — IporpaM Ipefjapama ca IeMOHCTpaIljaMa 3a CpebOIIKO/IIe O OCHOBHIM II0jMOBUMA 11 6a3MYHUM TeXHMU-
KaMa 13 00/1acTyt MOTeKyapHe 61o7oruje Koju ce peanusyje y IMITIL.

=
©]
X
>
<
T
=
T
<
v
=
a
=
=
v
T
=

Hoh ncrpaxnBada — mporpaM MHTepaKTUBHIUX Cafjp>kaja ca mpaTehoM cepijoM MIpOMOTYBHUX IIpefaBatba i paiMOHNIIA KOjU Ce OfpKaBa
HCTOBpPeMeHO Y Ipeko 300 eBPOIICKIX IPafjoBa CBAKOT YeTBPTOT IeTKa y cenrTeMOpy. Ox 2011. roguue VIMITM je koopauHaTOp mpojeKkTa
Koju puHaHCcHpa EBpoIicka KOMMCHja U Y OKBUPY KOT'a, 3ajelHO ca IIapTHepUMa U3 [PYTUX HayYHUX MHCTUTYTA U PaKyITeTa, 0benexxaBa
oy manudecranyjy. Te roguHe je mporpam o6yxsaryo beorpaj, anu je oa MaHMecTaImja y IpoTeK/e YeTHPY FOIHE OCBOjI/Ia MHOT
MecTa mupom Cpouje.

Hau JHK - IMITU y capagmu ca @paHIycKuM MHCTUTYTOM obenexxaBa oBaj jaH y beorpany on 2013. rogune. OBaj mporpam 06y-
XBaTa TeMaTCKa IIpefiaBarmba U PaiIoHMIIe Koje ce peannsyjy y KyJITypHUM yCTaHOBaMa y LieHTpy rpafa 25. anpuia. Ibuma ce obenexasa
TOAMIIbNIIA [IBA BeMKa HayuHa Jocturayha us obmactu Xxymase resetuke, nponanasak JHK u saBpiueTak mpojexra ,, XyMaHU TeHOM .

Jan daciuHanuje 61pKamMa — IporpaM TeMaTCKUX IpefjaBarba I paiyioHNIa HocBeheH IpoMonjyu HayYHNUX IMCUUIUIVHA Koje ce b6aBe
Ipoy4aBarmeM O1/baKa I KOju ce peanysyje 18. Maja 1oy mokpoBuTe/bcTBOM EBpolicke opranmusanuje 3a 6nonorujy 6mwpaka. IMITH je
HOCWJIAL] aKTUBHOCTY KOjuMa ce 0Baj iaH obernexasa y beorpany op 2013. roguse.

Ilan maruyHux henyja — mporpam npefaBama 1 paMOHNIIA KOjI Ce OPTaHN3yje Y /by IIPOMOBUCAbA NCTPAKUBAbA HA [I0/bY MATH-
yHux hennja nop nokposute/bctsoM KoHsopuyjyma EuroStemCell. IMITM je mpeu myT o6enexxuo oBaj jan y Cpouju 11. mapra 2016.
TOfIMHE.

Heperpa cBectu 0 Mo3ry — MmaHngecTanyja Koja ce MPOM CBeTa OpraHu3yje CBake TofiHe y Iy/by HOMy/Iapusalje HeypoHayka. Op 2015.
rofiviHe, y capajimy ca [IpyurrsoM 3a HeypoHayke Cpouje, VIMIT ce npuk/py4no oBoj rmo6anHoj MmanudecTayju y3 3aHuM/bUBA IIpe-
TlaBarba 3a CBE y3pacTe U paIiOHMIIE 33 CPEJIbOIIKOILE.

Y npoTeknux meT rofguHa Bullle off ABafeceT capajuuka VIMITV, nokropa Hayka u CTyfieHaTa JOKTOPCKUX CTY/iMja aKTMBHO j€ YK/bY-
YeHO Y Hay4HY efyKallljy Cpe/ibOoIIKoIala y 06/1acTu 61o1oruje u XeMuje Kpo3 TeMaTcke IIporpaMe Kojii e peanusyjy y capajimbu ca
Wcrpaxusaukom cranuioM Iletnuna u Pernonanaum 1ieHTpoM 3a TaneHTe beorpap 2. Capaguuiy VIMITV aHra)KoBaHU Cy Y OKBUPY
OBUIX IIpOrpaMa Kao CTPYIHM CapafHULIN, IpefaBadll, MEHTOPM 1 WIAHOBM KOMICH]a 3a oLjeHy pagosa. Capaguuiu VIMITH takobe cy
PENOBHO YK/by4YeH) y OpTaHM3ALVjy U peanyusalijy pernoHante u penyoandke cMorpe LleHTpa 3a TameHTe u JIp>kaBHOT IPBEHCTBA
HCTPaXMBAYKIX PafjoBa YIeHMKa Cpefmux mKoaa Cpouje, a 6y ¢y aHraxosanu u Ha ckyry International Conference for Young Sci-
entists.

Op 2015. ropuue UMITW y capapmu ca Pervonanuum neHTpoM 3a TajeHTe beorpap 2 u VIHCTUTYTOM 3a HaZlapeHy U TaJIeHTOBAHY Jielly
U OMJIAJIVIHY OpraHusyje CTyAeHTCKy KoHepeHn1jy Belgrade International Molecular Life Science Conference for Students.

ITpomoBIICame HayKe U BeHa IOITy/Iapu3alyja Hajoopl Cy HAUNH Jja e yTude Ha popMuparse IOITIefla Ha CBET 1 YCIIOCTAB/bakbe CUCTeMA
BpenHocty koju he Cpbuju fOHETU IPOCHEPUTET.

Jeo cBojux akruBHOCTH VIMITU ycMepaBa Ka mpyMeHN 3Hama 1 pe3y/TaTa UCTPa>KMBamba Y XyMaHOj ¥ BeTepUMHAPCKOj MeuIHY, (ap-
MalleyTCKOj MHAYCTPUjH, TIO/bOIIPUBPENY, IpeXpaMOeHO0j MHAYCTPYjI U 3aIITUTH >KUBOTHE CPEIMHE.

Jeman op cTpatemkux mubesa IMIT je ma ce 06e36emyu MHCIMPATUBHO OKpY>Keke 3a pa3sBoj nHoBaruBHoCT. VIMITH ox cBOT O0CcHM-
Barba TEXMU /Ia MOfICTIYe KPEATUBHOCT CBOjMX UCTPa)KMBaya U Ha Taj HA4MH JJOLATHO MOAVDKE KBAJIMTET CBOjUX HAYYHUX MICTPAKMBamba.
Jo capma je y IMITU peanusosaHo 20 MHOBAaLMOHMX M TEXHOJOUIKNUX IIpojekaTa. TokoM rofjuHa yCIocTaB/beHa je U capajiiba ca Ipu-
BPETHMM CYOjeKTIMa Y 3eM/bJ U IHOCTPAHCTBY.

VIMITH xpo3 pasnnunte akTMBHOCTY MOTVBMIIE MCTPa)KMBade U jada CBECT O 3HAYajy MHTEIeKTya/IHe CBOjIHe U IIpolieca TpaHcdepa
TEXHOJIOTHje Y HACTaHKY MHOBallMja.

MHOBAIIMNJE I TEXHOJ/IOIIKW PA3BO]



IMGGE have been involved in 20 innovation and technological projects. Over this period, a successful long-term collaboration with na-
tional and international companies has been established.

IMGGE motivates researchers and creates awareness of the importance of intellectual property and technology transfer process in the de-
velopment of innovations. As a result of these activities researchers from IMGGE participated in different competitions related to best in-
novations and won four awards granted by the relevant Ministry (2006, 2008, 2015), one prize at the "Belgrade Venture Forum" contest
(2014), as well as the award for the best invention and technical solution granted by Belgrade Chamber of Commerce in 2016.

IMGGE perceived the importance of identification, protection and commercialization of scientific results and in 2016 founded Sector for
Technology Transfer to facilitate and accelerate the transfer of applicable results to innovation.

Innovation should become an integral part of all activities within IMGGE. This process will contribute to long-term networking with
leading national and international research and development institutes and companies. Today, technology transfer process in IMGGE
contributes both to the development of innovative products and technologies but also contributes to the development of new services of-
fered by IMGGE. Technology transfer and innovations should provide additional funding for the research and development of IMGGE
in the future.

SERVICES

Our achievments in fundamental research provided successful application of scientific results improving the health and life quality of
people and animals, increassing food safety and quality and assist the agriculture.

To meet global scientific challenges, investments in new technologies and continuous transfer of scientific results into the development
and introduction of new services has been one of the key objectives of IMGGE development.

During the last thirty years of scientific activities, researchers of IMGGI intensively cooperated with numerous institutions in the field of
medicine, agriculture, food production and pharmaceuticals. These cooperative networks based on applied research activities grew in
time, and during this period some experimental methods were defined in form of services that were offered to potential clients. IMGGI
pioneered in our country the implementation of molecular diagnostics of inherited human diseases, determination of the presence of GMO
in plant material and food of plant origin, and paternity testing.

Upon the decision of Governing Board of IMGGI, in 2011, the Sector for laboratory examination was established in order to provide
acredited services in the field of molecular genetics. Within its services, the Sector offers biological tests on different types of samples in-
cluding plant material (seed material, food and feed), samples of human origin (amniotic fluid, chorionic villi, blood, bone marrow, buc-
cal swab) and cytogenetic preparations.

IMGGE has established successful cooperation with the most prominent medical institutions in Serbia and the Balkans. As a result of these
collaborations, the Sector continuously improves medical practice through the development and introduction of molecular genetics test-
ing for different genetic disorders, cancers, rare diseases, as well as through the development of pharmacogenetic tests for the assesment
of individual response to therapy. The Sector also introduced service of analysis of genetic markers for the selection of economicaly im-
portant traits in animal production. For some genetic testing, Sector presents a unique place in the Balkans where these analyses are per-
formed.

In order to improve food safety in our country, the Sector established a service for the detection, identification and quantification of ge-
netic modifications present in plant material and food of plant origin.

In 2012, the Accreditation Body of Serbia approved accreditation for 13 molecular genetics tests and, since then, these tests are performed
in accordance with the requirements of ISO/IEC 17025:2006 (accreditation No. 01-363).

In addition to the accredited services, IMGGI also provides specific services on demand, including genotyping and molecular identifica-
tion of bacteria, construction of unique starter cultures for probiotic dairy beverage, yoghurts and cheeses, as well as quantification of live
bacteria in different samples.

Teams of researchers within IMGGE who are involved in the development and implementation of services encompass experts with years
of experience and expertise in the field of molecular genetics. Application of modern molecular methods enabled IMGGE to provide
services of the highest standards and quality.

INSPIRED BY SCIENCE
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TPVAECET TOAUHA

3axBaspyjyhu oBuM akTMBHOCTMMA capagHyuuy VIMITV cy yyecTBOBa/IM Ha TAKMIYebIMa 32 HajOO/be TEXHOJIOLIKe MHOBALVje 1 OCTBA-
PWIM yCIIeX TaKo LITO CY 10 Cajja OCBOjIIM YeTUPY Harpaje Koje je fopennyio pecopHo Munucrapcrso (2006, 2008, 2015), jenHy Harpagy
Ha TakMuueny ,,Belgrade Venture Forum” (2014) xao u Harpany [Tpuspente komope Beorpasa 3a Hajoorbu IpoHaIa3ak 1 TEXHUYIKO pe-
meme (2016).

VIMITMU je mpenosHao 3Ha4aj MaeHTUMKaLMje, 3aLITUTE ¥ KOMepLMjaai3alyje HayyHyx pesynrara u 2016. rogyHe ocHoBao CeKTop 3a
TpaHcep TeXHOIOTMje KaKo 61 olakiao 1 yopsao TpaHcdep IpUMEHBUBUX Pe3yITaTa Ka MHOBall/jaMa.

VHoBanuje Tpeba a mocTaHy MHTETPAIHM Ie0 CBUX akTUBHOCTU Y okBMpY IMIT. OBaj mpouec Tpeba fa gonpuHece JyrOpOYHOM II0-
BesyBamy ca ogehym gomMahnM 1 cTpaHNM MCTPaKMBAYKO-Pa3sBOjHNM U IIPYBPENHO-TIPOM3BOAHNM opraHmsanyjama. JJanac, mpouec
TpaHcdepa TeXHOIOTUja HONPMHOCY He CaMO Pa3Bojy MHOBATMBHIIX IPOM3BOJa U TexHos1oruja Beh u pa3Bojy HoBux yciyra koje VIMITU
npyxa. TpaHcdep TexHOMOrMja ¥ MHOBauMje Tpebano 6u na'y 6ynyhHocty 06e3bene nogatHo prHaHCHpabe HAyYHMX IIpoOjeKara U J10-
npuHecy fabeM paspojy VIMITU.

YCIIYTE

PesynTaTy OCTBapeHM Y MCTPKMBAIbYIMa OMOTYRNIIN CY BUXOBY YCIIEIIHY IPUMEHY y /by HOO0/bIIaka 34paB/ba M KBAINTETA KIUBOTA
JbYIM M )KMBOTHIbA, IToBehamwa 6e30efHOCTI U KBalIUTeTa XpaHe U yHaIpehewa NoboIIpuBpee.
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Kako 6u mpaTuim caBpeMeHe CBETCKe TOKOBE, jeflaH Off K/byYHUX IM/beBa pasBoja VIMITV mpencTasiba ynarame y HOBe TeXHOIOTHje 1
KOHTMHYMPaHy NPYMeHY HayYHUX pesy/ITara y pasBujamy 1 yBoherwy HOBUX yCyra.

Y okBupy peanusanuje HaydHux npojexkara, VIMITI je nntensusHo capahuBao ca Buille MHCTUTYLMja ¥ 06/1aCTH MeULIMHE, II0/bO-
IpuBpefe, IpousBoAme XxpaHe 1 papmanyje. Capajma ce ofjB1jata Kpo3 MpuMerbeHe IIporpaMe Kojii Cy BpeMeHOM IIpepaciy y HoTpedy
7la TIojefiiiHe eKCIlepMMeHTaIHe MeTofie Oyy edyHICaHe Kao yCIyre 1 Jja Kao Takse Oyly HOHyDheHe IIOTeHIMjaTHIM KOPUCHUIMMA.
VIMITM je 610 nuoHMp y HAlIOj 3eM/blM Y yBohemy MoJIeKyIapHe A1jarHOCTVKe HAaclIeSHUX 60/IecTI Y0BeKa, YITBphuBamwy mpucycraa
I'MO y 6upHOM MaTepujaay 1 XpaHu 6M/BHOT IOpeKIa U yTBphusamwy ounncrBa. OpnykoM YupasHor og6opa VIMIT, 2011. roguse
ocHoBaH je CeKTop 3a 1a60paTOPMjcKa MICINTHBAA Ca IM/beM IPY)Kamba aKPeUTOBAHMX YC/IyTa 1ab0paTOPMjCKMX MCINTHBAbA 13
ob6macTy MoneKynmapHe reseTuke. Y okBupy Cekropa Bpllle ce yCIyre 6M0ONIKOT MCIUTHBaba Ha OM/BHMM Y30pIiMa (CeMEeHCKH MaTe-
PpMjas, >KMBOTHEe HAMVPHMUIIE ¥ XpaHa 3a )KUBOTUIbE), XyMaHMM y30pLuMa (AaMHUOHCKA TeYHOCT, XOPMOHCKe pecHlie, KPB, KOLITaHa CpXK,
OyKamHy OpyC) U IUTOreHeTUIKMM IIperapaTuma.

VIMITH uMa KOHTMHYpaHY U yCIICLIHY capajiby ca eMUHEHTHUM 3paBCTBEHUM ycTaHoBaMa y Cpouju u sembama bankana. CredeHO
3Hame ce, Kpo3 ycmyre CekTopa, IpyMembyje Ha CTa/THO yHanpeheme MeMIMHCKe TIpakce yBohemeM Mo/IeKyTapHOTeHe THYIKe JMjarHo-
CTUKe reHeTUYKYX TopeMehaja, MaMTHUTETa, peTKUX OOJIeCTH, Kao 1 Kpo3 Pa3Boj papMaKoreHeTMYKIX TeCTHpama 3a IPOLeHY MHIN-
BUJIya/IHOT OATOBOPA Ha IpUMebeHy Tepanujy. Y okBupy CeKTopa yBefleHa je M yCayTa aHa/Iu3e TeHeTUIKMX MapKepa y /by CelleKIuje
0Cco6MHa 0] eKOHOMCKOT 3Hayaja Kof loMahmx X1MBOTHmA. 32 HeKa reHeTYKa TecTupama, CeKTop je jefMHCTBeHO MecTo Ha bankany
I7le Ce MOT'y yPaJUTI OB€ aHa/Iu3e.

Y umpy nobospirama 6e30eTHOCTI XpaHe YCTaHOB/bEHA je YOIyTa JeTeKLyje, ugeHTuuKanyje u KBanTiduKanmje reHeTUIKIX MOJY-
¢duKanyja IpUCy THUX KOJ, OM/baKa U Y XpaH! OM/BHOT MOPEKJIa.

CexTop je 2012. rogyHe of crpaHe AkpenuranyoHor Tena Cpouje fo6mo akpenuTaiyjy 3a 13 MojieKyIapHOreHeTUYKIX TeCTOBA U Off Taja !
ce oBe aHa/MM3e 06aB/bajy carmacHo 3axteBuma cranpappa ISO/IEC 17025:2006 (6poj akpeputanuje 01-363). ‘

IMopen akpenuroBanux ycryra IMITU npy»xa cienmduaHe ycryre Ha 3aXTeB KOPUCHMKA, YK/bY4yjyhy MoseKynapHy MaeHTUDNKAIV}Y .
¥ TEHOTUIM3ALMjy 6aKTepuja, KOHCTPYKIINjY jeAMHCTBEHNX CTapTep KyITypa 3a IpOOMOTHYKe MIeYHe HAIIUTKe, jOTypTe U CUpeBe, Kao :
¥ KBaHTUOUKALNjY )KUBMX 6aKTepyja y pasIuIuTIM Y30pLMa.

TrumoBy ncTpaxkuBayua Koju passujajy ycuyre y oksupy VIMITH yxk/pydyjy Hajoo/be CTpyUmaKe ca BUIIETOANIIBIM UCKYCTBOM U €KC- '
HepTU3OM Yy 0671acT MOJIeKy/IapHe reHeTuKe. IIpyMeHa HajcaBpeMeHNjuX MOJIeKyTapHux Metozia omoryhasa ga VIMIT mpy»ka ycyre
HajBUUIET CTaHJapAa M KBaJIMTETA. .



INSPIRED BY SCIENCE

NATIONAL COLLABORATION

o Center for Food Analysis, Belgrade

o Central Institute for Conservation, Belgrade

o Clinical Center of Serbia, Belgrade

« Clinical Center of Vojvodina, Novi Sad

« Faculty of Agriculture, University of Belgrade, Belgrade
o Faculty of Biology, University of Belgrade, Belgrade

o Faculty of Chemistry, University of Belgrade, Belgrade

« Faculty of Mining and Geology, University of Belgrade,
Belgrade

« Faculty of Pharmacy, University of Belgrade, Belgrade
« Faculty of Philosophy, University of Belgrade, Belgrade

o Faculty of Technology and Metallurgy,
University of Belgrade, Belgrade

« Faculty of Technology, University of Novi Sad, Novi Sad,

« Faculty of Natural Sciences and Mathematics,
University of Nis, Nis

« Faculty of Science, University of Kragujevac, Kragujevac
« Faculty of Sciences, University of Novi Sad, Novi Sad

« Faculty of Veterinary Medicine, Department of Microbiology
and Immunology

« Fruit Research Institute, Cacak

o Galenika a.d., Belgrade

» Gynecology and Obstetrics Clinic “Narodni Front®, Belgrade
» Gynecological Hospital Sretenovi¢, Belgrade

« Institute for Applied Nuclear Energy INEP, University of Bel-
grade, Belgrade

« Institute for Biological Research “Sini$a Stankovi¢”, University
of Belgrade, Belgrade

« Institute for Experimental Phonetics and Speech Pathology, Bel-
grade

« Institute for Medicinal Plants Research “Dr Josif Panci¢”, Bel-
grade

o Institute for Medical Research, Belgrade
« Institute for Multidisciplinary Research, Belgrade

o Institute for Philosophy and Social Theory, University of Bel-
grade, Belgrade

« Institute for Plant and Environmental Protection

« Institute for Tuberculosis and Lung Disease, University Clinical
Center of Serbia

« Institute for Vegetable Crops, Smederevska Palanka

« Institute of Chemistry, Technology and Metallurgy, University
of Belgrade, Belgrade,

o Institute of Field and Vegetable Crops, Novi Sad

THIRTY YEARS

o Institute of Meat Hygiene and Technology, Belgrade
o Institute of Mental Health, Belgrade

o Institute of Orthopaedic Surgery “Banjica’, Belgrade
« Institute of Social Sciences, Belgrade

« Institute of Technical Sciences of SASA

o Life Activities Advancement Center, Belgrade

o Maize research Institute “Zemun Polje”, Belgrade
 Medical Center “Dr Dragisa MiSovi¢”, Belgrade

o Medical Genetic Center, Institute for Child and Youth Health
Care of Vojvodina, Novi Sad

o Military Medical Academy, Belgrade
» Mining and Metallurgy Institute Bor, Bor

« Mother and Child Health Institute of Serbia “Dr. Vukan Cupi¢”,
Belgrade

« National Blood Transfusion Institute, Belgrade

« National Cancer Research Center, Belgrade

« National Library of Serbia, Belgrade

o PKB INI Agroekonomik, Padinska Skela, Belgrade

« Razanj Municipality, Razanj

o School of Medicine, University of Belgrade, Belgrade
o Scientific Veterinary Institute “Novi Sad”, Novi Sad

o Specialized Veterinary Institute “Subotica’, Subotica
o Technical Test Center, Belgrade

« The Jaroslav Cerni Institute for the Development
of Water Resources

o University Children’s Hospital, Belgrade:
o University Clinical Center Zvezdara, Belgrade

« Vinca Institute of Nuclear Sciences,
University of Belgrade, Belgrade

o VetLab, Belgrade

COLLABORATION WITH INDUSTRY
o AbelaPharm, Belgrade

o Dairy “Petrov’, Veliko Srediste

« Inventlab, Adasevci

e Medico Domus, Nis

o Veterinary Station “Koker”, Adasevci



CAPANIIbA 'Y 3EM/bI

o Buonomku ¢axynret, Yausepsuret y beorpany, beorpan

« BerepuHapcku crienmjanucTnaky nHCTUTYT ,,Cy6oTnua‘, Cy-
60T

« BetJIab .0.0., Beorpap

» BojHoMmenunuHCcKa akajiemuja, beorpap

« Janenuka a.z., beorpan

o Inuexomnorka 6onunna Cperenosuh, beorpap

o [MHeKo/IoIKO-aKyIepcka KINHNKa , Hapogau GpoHT',
beorpan

o VIHCTUTYT IpyIITBEHNX HayKa, beorpay

o VIHCTUTYT 32 OMoonIKa uctTpaxusama ,Cunania CrankoBuh®
Yuusepsuret y beorpany, beorpan

o VIHCTUTYT 3a BOROIPUBPeERY »,Japocnas Yepuu', beorpaz
o MIHcTUTyT 32 BohapcTBO M BUHOrpagapcTBo, Yayak

o VIHCTUTYT 3a eKcIepyMeHTaNHy (POHETUKY U MATONIOTH]y
roBopa, beorpap

o VIHCTUTYT 3a 3aLITUTY OWJba M >KUBOTHY cpefyHy, beorpay

o VIHCTUTYT 3a 3[paBCTBEHY 3aLITUTY MajKe U IeTeTa
»Ap Bykan Uynuh, beorpan

o VIHCTUTYT 3a KyKYPY3 ,,3emyH [lome", Beorpap

o VIHCTUTYT 3a MEHTAJTHO 3[jpaBibe, LleHTap 3a MeANIIMHCKY
reHeTuKy, beorpan

o VIHCTUTYT 3a MEAMIVIHCKA MCTPaXKVBatba, beorpap

o VIHCTUTYT 3a MyITUAVMCIMIUIMHAPHA MCTPaXKBamba, beorpas

o MIHCTHUTYT 3a HyK/IeapHe Hayke ,,BuHua®, YanBepsuter y beo-
rpany, beorpap

o« VlHCTHUTYT 32 OHKONOTHjy U pagnonorujy Cpbuje, beorpan

o VIHCTUTYT 3a OPTOIENCKO-XUPYPpIIKe OomecTy ,,bamuma’,
beorpan

o MIHcTuTyT 3a ItyhHe 60necty u Ty6epkynosy, beorpan
o MHcTHTyT 32 MoBpTapcTBO, CMenepencka ITamanka

o VIncTuTyT 32 npuMeny HykneapHe eHepruje VIHEII,
Yumsepsurer y beorpany, beorpap

o VIHCTUTYT 3a IpOy4YaBabe TeKOBUTOT O1/ba
»Ap Jocud IManunh®, Beorpan

o VIHCTUTYT 3a paTapcTBO M NOBpTapcTBO, HoBu Cap
o VIHCTUTYT 3a pyfapcTBO 1 MeTanyprujy bop, bop
o MIHcTUTYT 32 TpaHcdysnjy kpsu Cpbuje, beorpan

o MHCTHUTYT 32 Puno3odujy n APyLUITBEHY TEOPU]Y,
Yumsepsurer y beorpany, beorpap

o IHCTUTYT 32 XeMMjy, TEXHOJIOTUjy U METATypIujy,
Yuusepsutet y beorpany, beorpan

o VIHCTUTYT 3a XUTMjeHy ¥ TEXHOIOTHjy Meca, beorpap

o VnctutyT Texumukux Hayka CAHY, beorpap

« Kmmunuxko-6onumyxy uenTap ,,[Ip Iparnma Mumosuh®,
beorpan

o Kmuunuku nientap Bojsopune, Hosu Cap

o Kimunuxn nenrap Cpbuje, Beorpag

o MepumyHckn dakynret, YHuBep3utet y beorpany, beorpap

» Hapopnna 6ubmmorexa Cp6uje, Beorpan

o Hayunu nncturyr 3a Betepunapctso ,Hosu Can’, Hosu Cag

o Omrrnaa Paxkam, Paxam

« [IKb MTHW Arpoexonomuk, ITaguncka Ckena

o [ToponipuBpenun daxynret, YHuBepsuret y beorpany, beorpan

o [TpupopHO-MaTemaTnukn paxynret, Yausepsuter y Humry,
Hum

o [IpupopHo-MaTeMaTnuky dakynret, YanBepautet y Kpa-
ryjesny, Kparyjesar

o [Tpupopno-MaTeMatuuku axynret, YHuBepsutet y HoBom
Cany, Hosu Cap

o Pynapcko-reonormkn daxynret, YHuBepsuret y beorpany,
beorpap

o TexHMuKM onUTHM LeHTap, beorpan

o Texnonomxku dakynret, YHusepsurer y Hosom Capny,
Hosu Cap

o TexHoMOWKO-MeTaTypLIKN paKyITeT, YHUBEP3UTET
y beorpany, beorpapn

o YHUBep3UTEeTCKa ledMja KIMHUKA, beorpan
o YHUBep3UTETCKY KIMHUYKM LleHTap 3Be3fapa, beorpap

» GakynTeT BeTepMHAPCKE MeuIHe, YHUBep3uTeT y beorpany,
beorpag

» Gapmarneyrckn dakynret, Yausepauret y Beorpany, Beorpap
o Ounosodckn paxynret, YHuBepauter y beorpany, beorpap
 Xemmjckn dakynret, YauBepsuret y beorpany, beorpap

o llenTap 3a ucnuTuBame HaMupHMLA, beorpap

o ITenTap 3a MEAUIMHCKY T€HETUKY, VIHCTUTYT 3a 30paBCTBEHY
3aIITUTY Jele 1 omnaguHe Bojsoguue, Hosu Cap

o ITenTap 3a yHanpebemwe XMBOTHNUX akTUBHOCTY, Beorpag

o [TenTpanuy MHCTUTYT 3a KoH3epBauujy — VK, beorpap

CAPAIIHA CAVMHOYCTPUJOM
o AbelaPharm, Beorpap

o Berepnnapcka cranuna ,,Kokep, ApameBun
o VuBeHT/1a6, AManeBuu
o Medico Domus, Hum

o Mnekapa ,,ITerpos, Bennko Cpenniure

TPUOECET TOONMHA
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INSPIRED BY SCIENCE

Mebynapopna capagma
International Collaborations
Ayctpwuja /Austria

Department of Pharmacognosy, University of
Vienna, Vienna

benruja / Belgium

Center for Human Genetics, K.U. Leuven,
Gasthuisberg O&N, Leuven

Ipuka / Greece

Department of Biochemistry and Molecular Biol-
ogy, University of Athens, Athens

Hematology Department and HCT Unit, G. Pa-
panicolaou Hospital, Thessaloniki

National Technical University of Athens, Athens

University of Patras, School of Health Sciences,
Department of Pharmacy, Patras

Upcka/Ireland

“Bioplastech Ltd”, Dublin, Ireland
University College Dublin, Dublin
Wranuja / Italy

Centro Ricerca M. Tettamanti, Universita di
Milano-Biccoca, Monza

Department of Biosciences, University of Milan,
Milan

International Centre for Genetic Engineering and
Biotechnology (ICGEB), AREA Science Park,

Trieste

Unit of Molecular and Cellular Neuroscience, Di-
vision of Neuroscience, Vita-Salute San Raffaele

University and San Raffaele Institute, Milan

University of Verona, Department of Mother and
Child, Biology and Genetics, Verona

Jaman / Japan

Nagoya University Graduate School of Medicine,
Department of Pathophysiological Laboratory
Sciences

Mabhapcka / Hungary

Insitute of Experimental Medicine of the Hungar-
ian Academy of Sciences, Budapest

National Agricultural Research and Innovation
Centre, Research Institute for Fisheries and Aqua-
culture (NAIK-HAKI), Szarvas

Hemauka / Germany

Cologne Excellence Cluster on Cellular Stress Re-
sponse in Aging-Associated Diseases

(CECAD), University of Cologne, Cologne
Department of Developmental Genetics, Max

Planck Institute for Heart and Lung Research, Bad
Nauheim

Laboratory for Plant Molecular Physiology, Hei-
delberg Institute for Plant Sciences, Heidelberg

Friedrich Baur Institut, Department of Neurology,

THIRTY YEARS

Ludwig Maximilians University, Munich

Institute for Mitochondrial Genetics and Ageing,
Medical Faculty, University of Cologne, Cologne

Institute of Radiation Biology, Helmholtz Center
Munich, Munich

Technical University of Munich, Department of
Chemistry, Munich

ITobcka / Poland

Collegium Medicum, Nicolaus Copernicus Uni-
versity

Division of Molecular and Forensic Genetics, De-
partment of Forensic Medicine, Ludwik Rydygier

Hopsemxka / Norway
Norwegian University of Life Sciences, As
ITopryrammja / Portugal

Instituto de Tecnologia Quimica e Bioldgica
(ITQB) Oeiras

Pycuja / Russia

Institute of Biological Problems of the North,
Russian Academy of Sciences, Madagan

Peny6muka Cnosauka / Slovakia
Comenius University in Bratislava
Cjemumene Amepunuke [Ip>xaBe / USA

Argonne National Laboratory, Material Science
Division, Argonne, Illinois

Complete Genomics, Mountain View, California

Department of Biochemistry, Emory University
School of Medicine, Atlanta, Georgia

Department of Radiation Oncology, Northwest-
ern University, Feinberg School of Medicine,
Chicago

University of Illinois at Chicago, Chicago, Illinois

University of Miami Miller School of Medicine,
Department of Dermatology and Cutaneous Sur-

gery
University of Montana, Chemistry Department,
MT, USA Missoula, Montana

University of Washington, Department of
Genome Sciences, Seattle, Washington

Crosennja / Slovenia

Department of Molecular Genetics, Institute of
Pathology, Faculty of Medicine, University of
Ljubljana, Ljubljana

Institute of Biochemistry, Faculty of Medicine,
University of Ljubljana, Ljubljana

Jozef Stefan Institute, Ljubljana

National Institute of Biology NIB Ljubljana
Vjenumeno KpamesctBo / United Kingdom

Children’s Brain Tumour Research Centre, Insti-
tute of Genetics, School of Biology, Queen’s Med-
ical

Centre, University of Nottingham, Nottingham
John Walton Muscular Dystrophy Research Cen-

tre, Institute of Genetic Medicine, Newcastle Uni-
versity, Newcastle upon Tyne

Laboratory of Human Molecular Genetics, De-
partment of Genetics, University of Cambridge,

Cambridge

Manchester Interdisciplinary Biocentre, Faculty of
Life Sciences, University of Manchester,

Manchester
®panmycka / France

National Institute for Agricultural Research
(INRA), Dijon

National Institute for Agricultural Research
(INRA), Nantes

Xonanpuja / The Netherlands
CSK Food Enrichment, Leeuwarden

Erasmus University Medical Center, Faculty of
Medicine and Health Sciences, MGC-Department

of Cell Biology and Genetics, Rotterdam
NIZO food research BV, Ede

The Dutch Steering Committee on Orphan Drugs,
The Hague

Xpsartcka / Croatia

Department of Molecular Medicine, Rudjer
Boskovic Institute, Zagreb

Yemka Pemy6muka / Czech Republic

Institute of Biology and Medical Genetics of 2nd
Medical School and of University Hospital Motol,
Charles University Prague, Prague

Institute of Microbiology, Academy of Sciences of
the Czech Republic, Prague

IlIBajuapcka / Switzerland

Multidisciplinary Oncology Center (CePO), Swiss
Institute for Experimental Cancer Research
(ISREC), Epalinges

PhytoNet AG, Schindellegi-Feusisberg
IlIBencka / Sweden

Karolinska Institute, Stockholm
IlInanuja / Spain

Biodonostia Institute, San Sebastian

Centro de Biolog.a Molecular “Severo Ochoa’,
Universidad Autonoma de Madrid, Madrid

Inter-University Chair in Law and Human
Genome, University of Deusto and University of
Basque Country, Bilbao

Instituto de Productos Lacteos de Asturias
(IPLA), Villaviciosa, Principado de Asturias

Instituto de Biomedicina y Biotechnologia de
Cantabria, Universidad de Cantabria, Santander,
Cantabria
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CIP - Karanornsanuja y my6mKkanyju
Hapopua 6u6nuorexa Cp6uje, Beorpap,

601.4:577.21]:005.71(497.11)"1986/2016"

VIHCIIMPYICAHM HaykoM : Tpupiecet roguHa VIMITH = Inspired by Science :
thirty years IMGGE / [ypenuniu Berosuh Jenena, Crpaxuuuh VBana, Mopuh
VBana]. - beorpap : VIHCTUTYT 32 MONIEKy/TapHy T€HETUKY VM T€HEeTUIKO
UHXembepcTBo, 2016 (beorpan : Anra HoBa). - 79 crp. : mwyctp. ; 30 cm

YIopeno cpIw. TeKCT U eHITL. MpeBof. - Tupax 300

ISBN 978-86-82679-10-3

1. IHCTUTYT 3a MOZIEKy/IapHY T€HETUKY ¥ TeHeTUIKO MHXKemepcTBo (beorpay)
a) VIHCTUTYT 3a MOJIeKy/IapHy TeHeTHKY U FeHeTHIKO MHKXemepcTso (Beorpan) -
1986-2016

COBISS.SR-ID 223106060



