Potipnner

HAYYHOM BERhY
YHUBEP3UTETA ¥ BEOTPALY -
NMHCTUTYTA 3A MYJITHIUCHUIINIMHAPHA HCTPAJKUBAIBA

Opnyxkom Hayunor Beha VYHuBepsutera y beorpany -~ Muceturyra 3a
MYATHAUCHMILIMHAPHA HCTpaXXuBamwa, oapxaHor 16.01.2025. rojuHe, MMEHOBaHUH CMO 3a
ynanose KomucHje 3a OLEHY HCIYHEHOCTH YCI0BA 3a CTMIAE HAY4HOr 3Bamd BHIIH
HayyHd capaaHuk ap Munene JlumutpujeBuh, HayuHor capajHMKa YHUBEp3uUTeTa ¥y
beorpany — MHcTHTyTa 32 MYJITHAUCHMIUIMHAPHA HCTPAKUBAHA,

Ha ocHoBy yBuIa y JOCTaB/beHY HaM MAOKYMEHTAIW]y, oOaBuiIM CMO aHanusy
Jlocasiaiimher HayuyHO-UCTpakuBaukor paga Ap Muniede umurtpujesuh, te Hayunom Behy
NOJHOCHMO ciieiehH

HU3BEINITAJ

1. BUOT'PA®CKH NOJAIIT KAHOAUJATA

Hp Munena Iumurpujesuh je pohena 17.04.1982. ropune y Jleckopuy. Junnomupana
je 2012. ropune Ha @akysrety 3a pu3vuKy xeMujy Yuupepsuteta y Beorpany ca npoceyHom
oueHom 8,13, nox je mactep cryavje Ha MctoMm (axysarery saspmmia 2013. roause ca
npoceynom oueHoM 9,40, 1lkoncke 2013/14 ynucana je nokropcke cTyanje Ha Pakyntery 3a
Gusnuky xeMujy YHupepsutera y beorpany. Jloktopcke cTyauje je 3aBpuiniia ca npocedHOM
oueHom 9,71, a HOKTOpCcKy Aucepraunujy nol HasuBoMm ,,CTPYKTYpHa U PelOKC aHaiusa
KomIiekca Gunusepanna ca jouuma Cu(ll)“ onbpaunnna je 28.02.2020. roxune. 3aBpmuna je
OcHOBHe (mpoceyHa oueHa 8,33) u macrep cryauje (npoceuna oueHa 8,20) na dusuukom
daxynrery YHusepsurera y beorpany.

Y nepuony ox 2013. roanHe 3anociena je Ha Yuusepsutety y beorpany - Mucturyry
33 MYJTMIMCLIMILUIMHAPHA MCTPaXKHBama, Ha OceKy 3a HayKe O XKHBUM CUCTEMHMA.

Y 3Bame HayuHH capajuuk n3adpana je 16.07.2020. roaune.

Y nepuony on 2013. no 2017. roauue ap Jumutprjesuh je yuecTBOBalNa Ha MPOjeKTY
»VIHTepakiuje membpaHa ca yHyTaphenujCcKMM M amolIaCTHYHMM IPOCTOPOM: HM3y4aBame
OuoeHepreTKe M cuUrHanuzaumje kopucrelin Ouodusuuke n Ouoxemmjcke Merone”
(puHaHcupaH o[ cTpane MuHHCTApCTBA MPOCBETE, HAYKE W TEXHOJOMIKOr pa3Boja Penybnnke
Cp6uje (MunucrapeTa npocBere, Hayke 1 TEXHONOIIKOP passoja Peny6nuxe Cpbuje, 6p. OU
173040). V nepuony on 2017. no 2019. roauHe ydecTBOBana je Ha npojexry ,Moaudpukanmja
aHTHOKCHJATHBHOT MeTtabonu3Ma Guibaka ca luJbem rnosehawa TonepaHuuje Ha abuoTcku
CTpec U uaeHTUdgUKauja HOBUX GHoMapKepa ca MPUMEHOM Y peMenjaliju U MOHUTOPUHIY
JerpaJiMpaHuX CTaHMWTA® (HUHAHCHpaH oOJ] CcTpaHe MHMHHMCTapcTBa [POCBETE, HayKe U
TEXHOJIOWKOr pa3poja Peny6nuke Cpbuje (MuHHCTapCTBA MPOCBETE, HAYKE M TEXHOJIOUIKOT
pasBoja Penybauke Cpbuje, 6p. MMM4301). TpeyTHo je aHraxoBaHa Ha NMPOJEKTY Y OKBUPY
IMpusma nporpama ,,Microalgae for biosynthesis of metal cluster compounds ”, ¢punaHcupane
ol Donja 3a Hayky Peny6imke Cpbuje (akponnm rnpojexta: — BioSynthClust; 6p. npojekra



2.1.

7078) u pykoBomwiall je jeIHOr pagHOr makera. YHuBep3uteT y beorpamy - MucTHTYyT 32
MYJITHIUCIMILIMHAPHA HCTPaXHBamka je Bojeha ycTraHOBa Ha CBHMM HaBEJCHHM IPOjKETUMA.
On 13.07.2020. rogmne, np Munena umutpujeBuh je CTaMHO 3amocieHa Kao HAyYHU
capaJHUK y OkBHpy ['pyme 3a OHOHEOpraHcKy XeMmMHjy W penokc mporece. Ocum y
HAIIMOHAHUM MpOjeKTUMa, 1p MuteHa lumutpujeBuh yuecTBoBaia je y MpOjeKTy y OKBHPY
ITporpama HATO Hayka 3a mup u 6e36emnoct, “Radiation hormesis for higher microalgae
biomass yield” (2017-2020, No. G5320), koju je pealn30BaH y capajimbH ca IMapTHEpUMa U3
Cjenumenux Amepuukux [IpxaBa u YjenumeHor KpasbeBcTBa.

Unan je Cprickor OMOJIOMIKOT ApymTBa, JpymTBa 3a pusuonorujy ommaka Cpouje u
buoxemujckor apymra CpOuje, re je wiad oa00pa MIaJuX UCTpakKKBayva.

2. BUBJMOTPA®CKH MOJAIN KAHIANIATA

HNocagamma  Oubmmorpaduja ap  Mwunene  JumutpujeBuh  oOyxBata 56
o6ubnmorpadckux jeauHuIa, o1 yera je 36 mocie nu3dopa y 3Bambe Hay4HH CapaHUK.

PagoBu o0jaB/beHn npe n300pa y 3Bamke HAYYHH CapagHUK

OBze cy obyxBaheHu CBU pasoBu 00jaB/beHHM 10 naTyma cennuie Hayunor Beha nHa
KOjOj je MMEHOBaHa KOMHCHja 3a OIEHY WCITYEEHOCTH YCJIOBa 3a M300p y 3Bamke HAYIHH
capaauuk (10.03.2020. rogune).

2.1.1. PanoBu oOjaB/beHH y BpXyHckoM MmehyHapognom uacommcy (M21; 2x5,71+8=19,42

0o10Ba)

Kora¢ Jaci¢ J, Nikoli¢ Lj, Stankovi¢ M. D, Opaci¢ M, Dimitrijevi¢ M, Savi¢ D, Grguri¢
Sipka S, Spasojevi¢ I, Bogdanovi¢ Pristov 1. (2020) Ferrous iron binding to epinephrine
promotes the oxidation of iron and impedes activation of adrenergic receptors. Free Radical
Biology and Medicine 148:123-127. https://doi.org/10.1016/].freeradbiomed.2020.01.001
(Biochemistry, Molecular Biology2o1s 43/299; IF2018=5,657;
HeHopMupaHo/HopMupano:8/5,71; 6poj xereporurara: 1)

Dimitrijevi¢ M, Bogdanovi¢ Pristov J, Zizi¢ M, Stankovi¢ D, Bajuk-Bogdanovié D, Stanié
M, Spasi¢ S, Hagen W, Spasojevi¢ 1. (2019) Biliverdin—copper complex at physiological pH.
Dalton Transactions 48:6061-6070. https://doi.org/10.1039/C8DT04724C

(Chemistry, Organic and Nuclearois 7/45; IF2018=4,052;
HeHopMupaHo/Hopmupano:8/5,71; 6poj xereporurara:9)

buki¢ A, Kumri¢ K, Vukeli¢ N, Dimitrijevi¢ M, Bas¢arevi¢ Z, Kurko S, Matovi¢ Lj. (2015)
Simultaneous removal of Pb2+, Cu2+, Zn2+ and Cd2+ from highly acidic solutions using
mechanochemically synthesized montmorillonite-kaolinite/TiO2 composite. Applied Clay
Science 103:20-27. https://doi.org/10.1016/j.clay.2014.10.021

(Material Science, Multidisciplinary;ois 68/271; IF2015=2,586;
HEHOpMHUpaHO/HOpMHpaHO0:8/8; 6poj xereporurara:80)

2.1.2. PanoBu o0jaB/benn y ucraknyrom meljynapognom uaconucy (M22; 2x5=10)
Milivojevi¢ J, Radivojevi¢c D, Ruml M, Dimitrijevi¢ M, Dragisi¢-Maksimovi¢ J. (2016)
Does microclimate under grey hail protection net affect biological and nutritional properties



https://doi.org/10.1016/j.freeradbiomed.2020.01.001
https://doi.org/10.1039/C8DT04724C
https://doi.org/10.1016/j.clay.2014.10.021

2.1.3.

2.14.

10.

11.

12.

13.

of 'Duke' highbush blueberry (Vaccinium corymbosum L.)?. Fruits 71:161-170
https://doi.org/10.1051/fruits/2016004

(Horticultureos 14/36; 1F5016=0,929; HECHOPMHPaHO/HOpMHUpPaHo:8/8; opoj
xereponuTara:18)

Bogdanovi¢-Pristov J, Opaci¢ M, Dimitrijevié¢ M, Babi¢ N, Spasojevi¢ 1. (2015) A method
for in-gel fluorescent visualization of proteins after native and sodium dodecyl sulfate
polyacrylamide gel electrophoresis. Analytical Biochemistry 480:6-10.
https://doi.org/10.1016/j.ab.2015.04.006

(Chemistry, Analyticalyg;s 34/76; 1F015=2,243; HeHnopmupaHo/HOpMupaHo:8/8; 06poj
xereporuTara:5)

PanoBu o6jaB/beHu y HcTakHyTOM Melh)yHapoanom yaconucy (M23; 1x3=3 6ona)

Dimitrijevi¢ M, Zizi¢ M, Piccioli M, Bogdanovi¢ Pristov J, Spasojevi¢ 1. (2019) The
conformation of biliverdin in dimethyl sulfoxide: implications for the coordination with
copper. Structural Chemistry 30:2159-2166. https://doi.org/10.1007/s11224-019-01354-5
(Chemistry, Physicalyng 112/148; 1F018=1,642; nHeHopMupaHo/HopMupano:8/8; 6poj
xerepornuTara:1)

Caommrema Ha Mel)yHapoaHuMm ckynoBuma mramnanu y uzsoay (M34; 8x0,5=4 6oxa):

Dimitrijevi¢ M, Bogdanovi¢ Pristov J, Zizi¢ M, Stankovi¢ D, Bajuk-Bogdanovié D, Stani¢
M, Hagen W, Piccioli M, Spasojevi¢ 1. Structure of biliverdin and its interaction with copper.
4th FeSBioNet Meeting: COST Action CA15133, September 16-19 2019, Gdansk, Poland, p
44,

Romanovi¢ M, Stani¢ M, Bogdanovi¢ Pristov J, Morina A, Dimitrijevi¢ M, Pittman J,
Spasojevi¢ 1. The effects of ionizing irradiation on growth and lipid production in Chlorella
sorokiniana. 7th European Phycological Congress, August 25-30 2019, Zagreb, Croatia, p
164.

Babi¢ I, Dimitrijevié¢ M, Cveti¢ Anti¢ T. Effects of juglone on growth and enzyme activities
in lettuce and cucumber seedings. 3rd International Conference on Plant Biology, June 9 -10
2018, Belgrade, Serbia, p 71.

Dumanovi¢ J, Dimitrijevic M, Krnjajic S, Veljovi¢ Jovanovi¢ S. GC-MS analysis of
commercial essential oils of basil. 3rd International Conference on Plant Biology, June 9 -10
2018, Belgrade, Serbia, p 113.

Dimitrijevi¢ M, Dragi§i¢-Maksimovi¢ J, Maksimovi¢ V, Vugini¢ Z. Analysis of Pyridine
Dinucleotide in apoplastic fluid from maize roots by UHPLC-MS/MS. 21th Symposium of
the Serbian Plant Physiology Society, June 17 — 20 2015, Petnica, Serbia, p 46.

Dimitrijevi¢ M, Kumri¢ K, Trti¢-Petrovi¢ T, Puki¢ A, Grbovi¢ Novakovi¢ J, Matovi¢ L.
Removal of heavy metals from aqueous solutions by adsorption on raw and modified
interstratified montmorillonite/kaolinite clay. 6th Symposium Chemistry and Environmental
Protection EnviroChem, May 23-24 2013, Vrsac, Serbia, p 174.

Pejin B, Savi¢ A, Vucini¢ Z, Radoti¢ K, Dimitrijevi¢ M, Mojovié¢ M. In vitro anti-hydroxyl
radical activity of the fructooligosaccharides 1- kestose and nystose. 20th Symposium of the
Serbian Plant Physiology Society, June 4-7 2013, Subotica, Serbia, p 63.


https://doi.org/10.1051/fruits/2016004
https://doi.org/10.1016/j.ab.2015.04.006
https://doi.org/10.1007/s11224-019-01354-5

14. Pejin B, Savi¢ A, Vuéini¢ Z, Radoti¢ K, Dimitrijevi¢ M, Mojovi¢ M. Superoxide anion
radical scavenging capacity of the diterpene alcohol phytol. 20th Symposium of the Serbian
Plant Physiology Society, June 4-7 2013, Subotica, Serbia, p 91.

2.15. IlpenaBame Ha CKYNOBHMAa HALMOHAJIHOI 3HAYaja mWITamMnaHu y ussoay (Me62; 1x1=1
oox):

15. Dimitrijevi¢ M, Spasojevi¢ |, Bogdanovi¢ Pristov J. Fizicke osnove UV-VIS spektroskopije
I njena primena u analizi biliverdina i njegovog kompleksa sa bakrom. Drugi kongres
biologa Srbije, Septembar 25-30 2018, Kladovo, Srbija, p 17.

2.1.6. Caonmrema Ha CKYNOBHMAa HAINMOHAJHOI 3Hayaja mramMmnaHu y usBoay (Meé4;
5x0,5=2.5 6ona):

16. Dimitrijevi¢ M, Bogdanovi¢ Pristov J, Zizi¢ M, Stankovi¢ D, Bajuk-Bogdanovi¢ D, Stanié¢
M, Spasi¢ S, Hagen W, Spasojevié¢ 1. Biliverdin-Copper complex at the physiological pH.
Serbian Biochemical Society Eighth Conference: Coordination in Biochemistry and Life,
November 16 2018, Novi Sad, Serbia, pp 125-126.

17. Vojvodi¢ S, Stani¢ M, Romanovi¢ M, Dimitrijevi¢ M, Bogdanovié¢ Pristov J, Morina A,
Pittman J, Spasojevi¢ |. Hormetic effects of low-dose radiation on lipid production in
Chlorella sorokiniana. Serbian Biochemical Society Eighth Conference: Coordination in
Biochemistry and Life, November 16 2018, Novi Sad, Serbia, pp 193-194.

18. Misi¢ D, Ani¢i¢ N, Nestorovié Zivkovié¢ J, Dimitrijevié M, Dumanovié J, Siler B, Gasi¢ U,
Matekalo D, Skori¢ M. Hemotaksonomski markeri vrste Nepeta Sibthorpii Benth. kompleksa
(sect. Pycnonepeta Benth.). Drugi kongres biologa Srbije, Septembar 25-30 2018, Kladovo,
Srbija, p 57.

19. Dumanov¢ J, Dimitrijevi¢ M, Romanovi¢ M, Stani¢ M. Uticaj niskih doza X zracenja na
produkciju lipida jednocelijske alge Chlamydomonas reinhardtii. Drugi kongres biologa
Srbije, Septembar 25-30 2018, Kladovo, Srbija, p 215.

20. Stanimirovi¢ A, Dimitrijevié¢ M, Stani¢ M, Vug¢ini¢ Z, Cveti¢ Anti¢ T. Aktivnost hinon
reduktaze u celijskoj membrani izolovanoj iz korena kukuruza. Drugi kongres biologa Srbije,
Septembar 25-30 2018, Kladovo, Srbija, p 29.

2.1.7. OnopameHna nokTopcka qucepranuja (M71; 6 6oxoBa)

HumutpujeBuh Munena (2020) CieKTpocKoIcKa U peIoKC aHalln3a KOMIUIEKca OMITMBEpHA
ca jouuma Cu(ll), @akynreT 3a pusnuky xemujy, Y HuBep3uteT y beorpany.

2.2. PanoBu 00jaB/beHH NoOCJIe H300pa y 3Bal-€ HAYYHHU CAPAJHUK

OBze cy u3nucTaHu pajoBu oOjaBJbeHHM Of naTyma ceanune Hayuynor Beha Ha Kkojoj je
MMEHOBaHa KOMICH]ja 3a OIICHY MCIYHEHOCTH yCJIOBa 3a M300p y 3Bamkbe HAYYHU CapalHUK
(10.03.2020.) no maryma cexnuiie Hayunor Beha Ha K0joj je MMEHOBaHA KOMHCH]a 3a OIICHY
HCITYE-EHOCTH YCJIOBA 3a M300p y 3Bamke BUIK HaydHH capaaHuk (16.01.2025.)



221 Pax o0jaBjben 'y MehyHapogHom 4acommcy u3y3eTHe BpeaHoctn (M2la;
1x10+4,55=14,55 6onoBa)

21. Jovidié¢ K, Pikanovié V, Santra¢ I, Zivkovié S, Dimitrijevi¢ M, Vrankovi¢ J. (2024) Effects
of Trace Elements on the Fatty Acid Composition in Danubian Fish Species. Animals. 14(6),
954. https://doi.org/10.3390/ani14060954
(Veterinary ScienceSypps 15/142; 1F03=3,0; nenopmupano/mopmupano:10/10; 6poj
xereponutara:0)

22. Vojvodi¢ S, Dimitrijevi¢ M, Zizi¢ M, Dugi¢ T, Aquilanti G, Stani¢ M, Zechmann B,
Danilovi¢ Lukovi¢ J, Stankovi¢ D, Opaci¢ M, Morina A, Pittman JK, Spasojevic¢ I. (2023) A
three-step process of manganese acquisition and storage in the microalga Chlorella
sorokiniana. Journal of Experimental Botany. 74(3):1107-1122.
https://doi.org/10.1093/jxb/erac472
(Plant Sciencesypp1  15/240; IF3021=7,378; uenopmupano/Hopmupano:10/4,55; 6poj
XETepoIuTaTa:2)

2.2.2. Pap o0jaB/beH y BPXYHCKOM Melynapoanom yacomnucy
(M21;2x5+2x4,44+4+8+2,86=33,74 6onoBa)

23. Stani¢ M, Jevtovi¢ M, Kovacevi¢ S, Dimitrijevié M, Danilovi¢ Lukovi¢ J, Mcintosh OA,
Zechmann B, Lizzul AM, Spasojevi¢ |, Pittman JK. (2024) Low-dose ionizing radiation
generates a hormetic response to modify lipid metabolism in Chlorella sorokiniana.
Communications Biology 7(1):821. https://doi.org/10.1038/s42003-024-06526-6
(Biologyaozs 12/92; 1F2023=5,2; Henopmupano/Hopmupano:8/5; 6poj xerepormrara:l)

24. Nikoli¢ D, Kosti¢ J, Pordevi¢ Aleksi¢ J, Sunjog K, Raskovi¢ B, Poleksi¢ V, Pavlovi¢ S,
Borkovi¢-Miti¢ S, Dimitrijevié M, Stankovi¢ M, Radoti¢ K. (2024) Effects of mining
activities and municipal wastewaters on element accumulation and integrated biomarker
responses of the European chub (Squalius cephalus). Chemosphere 365:143385.
https://doi.org/10.1016/j.chemosphere.2024.143385
(Environmental Sciencesypps 40/275; 1Fy023=7,7; HeHOpMuUpaHO/HOpMHUpaHO:8/4,44; 6poj
XeTepoIuTarTa:2)

25. Ani¢i¢ N, Matekalo D, Skori¢ M, Gasi¢ U, Nestorovi¢ Zivkovié J, Dmitrovi¢ S, Bozunovié J,
Milutinovi¢ M, Petrovi¢ L, Dimitrijevi¢ M, Andelkovi¢ B, Misi¢ D. (2024) Functional iridoid
synthases from iridoid producing and non-producing Nepeta species (subfam. Nepetoidae,
fam. Lamiaceae). Frontiers in Plant Science 14:1211453.
https://doi.org/10.3389/fpls.2023.1211453
(Plant Sciencesygps 28/236; 1F2023=5,3; Henopmupano/Hopmupano:8/4; 6poj xereponurara:4)

26. Kora¢ Jac¢i¢ J, Dimitrijevic M, Bajuk-Bogdanovi¢ D, Stankovi¢ D, Savi¢ S, Spasojevi¢ I,
Milenkovi¢ M. The formation of Fe3+-doxycycline complex is pH dependent: implications to
doxycycline bioavailability. (2023) Journal of Biological Inorganic Chemistry 28, 679-687.
https://doi.org/10.1007/s00775-023-02018-w
(Chemistry, Inorganic & Nuclearyps 12/42; 1F5023=3,1; HenopmupaHo/HopMupaHo:8/8; 6poj
xereporurara:0)

27. Tasi¢ D, Opaci¢ M, Kovacevi¢ S, Nikoli¢ Koki¢ A, Dimitrijevi¢ M, Nikoli¢ D, Vojnovi¢
Milutinovi¢ D, Blagojevi¢ D, Djordjevic A, Brkljaci¢ J. (2022) Effects of Fructose and Stress
on Rat Renal Copper Metabolism and Antioxidant Enzymes Function. International Journal
of Molecular Sciences 12;23(16):9023. https://doi.org/10.3390/ijms23169023



https://doi.org/10.3390/ani14060954
https://doi.org/10.1093/jxb/erac472
https://doi.org/10.1038/s42003-024-06526-6
https://doi.org/10.1016/j.chemosphere.2024.143385
https://doi.org/10.3389/fpls.2023.1211453
https://doi.org/10.1007/s00775-023-02018-w
https://doi.org/10.3390/ijms23169023

28.

29.

(Biochemistry & Molecular Biologyzezz 61/285; IF2022=6,2; HeHopmupano/HOpMupano:8/5;
0poj xereporurara:4)

Dimi¢ D, Kaluderovi¢ G, Avdovi¢ E, Milenkovié¢ D, Zivanovi¢ M, Potogtiak |, Samolova E,
Dimitrijevi¢ M, Saso L, Markovi¢ Z, Dimitric Markovi¢ J. (2022) Synthesis,
Crystallographic, Quantum Chemical, Antitumor, and Molecular Docking/Dynamic Studies of
4-Hydroxycoumarin-Neurotransmitter Derivatives. International Journal of molecular
sciences 17;23(2):1001. https://doi.org/10.3390/ijms23021001

(Chemistry, Multidisciplinaryzg, 46/178; 1F2020=6,2; neHopMmupano/HopMmupano:8/4,44; 6poj
xerepouuTara:39)

Ani¢i¢ N, Gasi¢ U, Lu F, Ciri¢ A, Ivanov M, Jevti¢ B, Dimitrijevi¢ M, Andelkovi¢ B, Skori¢
M, Nestorovi¢ Zivkovié J, Mao Y, Liu J, Tang C, Sokovi¢ M, Ye Y, Misi¢ D. (2021)
Antimicrobial and Immunomodulating Activities of Two Endemic Nepeta Species and Their
Major Iridoids Isolated from Natural Sources. Pharmaceuticals 14(5):414.
https://doi.org/10.3390/ph14050414

(Chemistry, Medicinalyp;; 16/63; 1F5021=5,71; HenopmupaHo/HopmupaHo:8/2,86; 0poj
xereporurara:0)

2.2.3. Paj o6jaB/beH y ucTakHyTOoM Mehynapoanom yacomucy (M22; 5+3,13 =8,13 6ooBa)

30.

31.

Kora¢ Jaci¢ J, Milenkovi¢ M, Bajuk-Bogdanovi¢ D, Stankovi¢ D, Dimitrijevi¢ M, Spasojevié¢
I. (2022) The impact of ferric iron and pH on photo-degradation of tetracycline in water.
Journal of Photochemistry and Photobiology A: Chemistry (433)114155.
https://doi.org/10.1016/j.jphotochem.2022.114155

(Chemistry, Physicaly,  72/161;  1F202,=3,8; HeHopMmupano/Hopmupano:5/5;  0poj
xereporurara:15)

Vojvodi¢ S, Stani¢ M, Zechmann B, Du¢i¢ T, Zizi¢ M, Dimitrijevi¢ M, Danilovi¢ Lukovié J,
Milenkovi¢ MR, Pittman JK, Spasojevi¢ I. (2020) Mechanisms of detoxification of high
copper concentrations by the microalga Chlorella sorokiniana. Biochemical Journal
16;477(19):3729-3741. https://doi.org/10.1042/BCJ20200600

(Biochemistry & Molecular Biology2o20 102/296; IF2020=4,87;
HEeHopMUupaHo/HOpMupaHo:5/3,13; 6poj xereporurara:9)

2.2.4. Caonmrema ca Mel)yHapoaHux ckynoBa mrammnana y ueaunu (M33; 2x1=2 6oxa)

32.

33.

Dimitrijevi¢ M, Kovacevi¢ S, Jovanovi¢ U, Stani¢, M, Opaci¢ M, Santra¢ I, Tanovi¢ M,
Curi¢ V, Spasojevié¢ 1. Application of microalga Chlorella sorokiniana in wastewater
bioremediation — case of lake Robule. 30th International Conference Ecological Truth and
Environmental Research — EcoTER’23. 20-23 June 2023, Mt Stara Planina, Serbia. University
of Belgrade. https://rimsi.imsi.bg.ac.rs/handle/123456789/2421

bikanovi¢ V, Jovici¢ K, Vrankovi¢ J, Dimitrijevi¢ M, Kovacevi¢ S, Pankov N, Miljanovi¢ B.
Accumulation of heavy metals and human health risk assessment via the consumption of
freshwater fish Esox lucius. 31st International Conference Ecological Truth and
Environmental Research: ECOTER'24, Bor, Serbia, 2024; 524-530



https://doi.org/10.3390/ijms23021001
https://doi.org/10.3390/ph14050414
https://doi.org/10.1016/j.jphotochem.2022.114155
https://doi.org/10.1042/BCJ20200600
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2.2.5. Caonmreme ca ckyna mehynapoaHor 3Hauaja mramnano y uzsoay (M34; 17x0,5=8,5

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

0o10Ba)

Tanovi¢ M, Curi¢ V, Zizi¢ M, Karpov D, Danilovi¢ Lukovi¢ J, Dimitrijevié M, Stani¢ M,
Kovacevi¢ S, Santrac I, Spasojevi¢ I. Intracellular localization of manganese as a part of Mn-
O-Ca cluster in the microalga Chlorella sorokiniana. 5th International Conference on Plant
Biology (24th SPPS Meeting), October 3-5 2024, Srebrno jezero, Serbia, p 151.
https://rimsi.imsi.bg.ac.rs/handle/123456789/3508
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3. Anaau3a paaoBa

OBze je mara aHanu3a pajoBa IMyOJIMKOBAaHMX Of JaTyMa CeAHHMIE HayyHor Beha Ha
KO0jO] je MMEHOBaHA KOMHCH]ja 3a OLIEHY HCIYHEHOCTH YCJIOBa 3a M300p y 3Bamke HAYYHU
capaJIHUK /10 JaTyma CeJHHIle HaydyHor Beha Ha KO0joj je MMEHOBaHAa KOMHCHja 3a OILEHY
UCIYHEHOCTH YCIIOBA 32 300D Y 3Bah-€¢ BUIIM HAyYHH CapaJHUK.

Ha ocHOBy aHamm3e MPHIOKEHHX pajJoBa, YCTAHOBWIIM CMO Jia KaHJIHIATKHEHA
YCIIEIIHO OfpKaBa UCTPAXUBAUKY JIMHU]Y Y OKBUPY CBOj€ €KCIIEPTU3€E MPUMEHE aHATUTUUYKUX
(GUBMIKOXEMHjCKUX METOJla y aHAIM3W M KOHTEKCTyallM3allju pe3ysiTara y oOiacTuma
ouoxemuje, Ouodusuke, (UIMONOTH]Ee M 3aIITUTE >XKUBOTHE cpeauHe. HesaBucHo o
OMOJOmIKOT 00jeKTa, KAHAWJATKUIA je TMoKazajda MYITHIMCUUIUIMHAPHU TMPUCTYN MpHU
UCTPAXHBaly MPUMEHOM CETa PA3TUUYUTUX (PU3MUKOXEMHUJCKUX U OMO(DU3NIKUX METOJa KaKo
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y aHAIWTHIIM, TaKO U Yy TyMauewy pesynrara. [loceOHO ce ucTude ekcrepTu3a y MpUMEHU
CIIEKTPOCKOIICKMX MeToja. HaydHu pajgoBH MpencTaB/beHH Yy OBOM MpErNieAy MOTy ce
rpynucaTd y TPHU TJIaBHE O00JacTH HCTpakMBama IMpeMa HCIUTUBAHHUM cHCTeMuMa: 1)
Mukpoanre u Temku Meranu, 2) Crnernujain3oBaHd METa0OJIUTH W HBHXOBAa MpUMEHa, U 3)
WuTepakiyje Metana ca MeTabOIHMYKUM U (PapMaKOJIOUIKUM MPOIECHMA.

3.1. MukpoaJjre u TeIIKH MeTaJIH

Hp JdumutpujeBuh je cTedeHa 3Hama U3 00JacTH OMOPU3MKUX METO/]a MPUMEHIIA Y
[poydYaBamy aJalTUBHOI OJArOBOpPa MHKPOAITH HAa H3JIarambe MeTaluMa Kao W APYrHM
HeOnoMomKuM (akTopuMa cTpeca, Npe CBera BHCOKOCHEPIeTCKOM eJIEKTPOMAarHETHOM
3pauewy, OJHOCHO joHU3yjyhem 3pauewy. Kao geo ['pyme 3a OmoHeOpraHcky Xemwjy M
penoKc mpoliece, Jaja je JOMPUHOC y BHIIE HAYYHUX PaZoBa U CAOMIITEHa KOjU ce 0aBe OBOM
TeMoM. Mukpoanre cy jemHohenujcku (GOTOCHHTETCKM OPraHU3MHU KOjU HMMajy H3y3eTaH
MOTCHIIMja]l 3a TNpPUMEHY Yy OHOTEXHOJOTHjH | peMeaujandju 3araheHux cpenuHa.
3axBasbyjyhu cB0joj cmocoOHOCTH J1a Op30 pacTy, npuiarohasajy ce eKCTpeMHUM YCIIOBUMA U
edUKacHO Be3yjy pa3uuuTe 3arahuBadye, MUKpOAITre ce KOPUCTE y OMOpeMeTrjaliijy TeITKUX
MeTana, TpeTMaHy OTHAJHHX BOJA, MPOHM3BOIKBU OMOTOPHBA, KA0 U y CHHTE3H OHOJIOLIKH
aKTHUBHHX jelUberha 011 (hapMaleyTCKOT M MHIYCTPUJCKOT 3Hayaja. JeaHa o]l HajBaKHUjUX
KapaKTEepUCTHKa MHKPOAITH je HHX0Ba CIIOCOOHOCT Ja ancopOyjy W MeTaboJHIly TOKCHYHE
jone merana momyt Oakpa (Cu?* ), manrama (Mn?* ) u mukma (Ni** ), uumMe pompuHOCE
JIEKOHTaMHHAIM]H BOJa U 3eMJpHINTa. Heke o Bpcra cy crocOHe Ja akyMyJupajy MeTaie y
dbopmH KiacTepa ca pa3IMYUTUM CBOjCcTBHMA. [lopen Tora, MHOTE BPCTE MHUKPOAITH MOTY J1a
CHHTETHUIIY aHTHOKCHJATHBHE MOJIEKYyJe, MUTMEHTE W JIMMHIE Kao Je0 OJroBpa Ha CTpeC
M3a3aBaH MeTaquMa. Y aHaIM3HM OBUX Ipoleca, [ pyma 3a OMOHEOPraHCKY XeMHU]y M PeIoKC
mporece KOPUCTH HU3 (U3UKOXEMHUJCKUX U OMOPU3MYKHX METOAa y 4YMjOj je NMPUMEHH U
ananu3u np JumutpujeBuh pana 3HayajaH JONMPUHOC. YCBajamke MeTajla Ce€ aHalu3upa
METOJIOM MHAYKTUBHO CIIPErHYTA Ijia3Ma ca MaceHoM criekrpomerpujom (ICP-MS). Kopuctu
ce ampeaHa CHHXPOTPOHCKA CHEKTPOCKOINCKAa METOJa PEHTTeHCKE  AalCOpPIIHOHE
CIIEKTPOCKOIHje KOJOM ce 100Mjajy HH(pOopMaIje 0 OKCUIALMOHOM CTalby U KOOPAWHAIIMOHO)]
TEOMETPUJU MeETajla aHAIM30M CIHEeKTapa y OJIM3WHU EHEprHje arcopmifje eJIeMEeHTa Ol
unrepeca (XANES) ca jenne crpane u uaeHTH(UKYjy ce JUranaud u ozapelyjy mHXoBa
pacTojama o] XeJIMpaHOT MeTajla HCIIUTHBambeM mpoduiia ciektpa y oomactu ox 100 go 1000
eV BuIile eHepruje oJ ancopmiuoHe eHeepruje Merana abcopbepa (EXAFS), omoryhasajy
JeTaJbHy aHAJIM3y PEAOKC MOHAIIamka M Be3a u3Mel)y MeTallHuX joHa M OpraHCKHX JIMTaHaja
yHytap henmja mukpoanru. @ypujeoBa TpaHchopManmoHa HHQpalpBeHa CIEKTPOCKOIHja
(FTIR) mpumemyje ce 3a uaeHTH(UKAIM]y XEMHjCKUX MpPOMEHa y henujckoM 3uay u
JeTeKlr]y (GyHKIMOHATHHUX Ipyla Koje Cy yKJbyueHe y Be3uBame 3araljiBaua M reHepaHe
MeTaboJInUKe MPOMEHE KOje HacTajy Kao Jeo oAroBopa Ha crpec. [lopen Tora, dhayopeciieHTHa
MHUKpPOCKONHja U PamMaHCKa CIIeKTpOCKONHMja KOpHUCTe ce 3a npaheme MeTaboINUKUX MpoMeHa
y henujama, ykpydyjyhul NpOM3BOIY JUIKIA, AHTHOKCHAAHATA W APYTHX OHMOJOIIKU
aKTHUBHHUX jeAumera. HaumH M MexaHu3aM ycBajama M JETOKCHKAIMjeé MUKpPOAITH O]l
MOBHIIICHOT MTPHUCYCTBA METala, Ka0 U CTPYKTYpHE IPOMEHE CaMUX MeTalla ¥ lbUXOB yTHUIIa] Ha
¢usnonorujy henuje cy tema pamona 22, 23 u 31 kao u caommrema 32, 34, 35, 37, 38, 42-49,
51 u 53-55. Pax 31 u caommrema 32 uctpaxyje kako mukpoanra Chlorella sorokiniana
pearyje Ha BUCOKE KOHIIEHTpaIije joHa 0akpa U Koje MeXaHH3Me KOPUCTH 3a JIeTOKCHUKAIIU]y
oBor Metana. CTyauje cy cCHpoBeleHEe y3 Kopuliheme pa3inuuTUX MeToJa Kako Ou ce
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JeTaJbHO UCIUTAIH (PU3MOJIOMIKH, OMOXEMH]CKH U CTPYKTYPHU 0oroBopu anre. Mukpoanra C.
sorokiniana je rajeHa y KOHTPOJIMCaHUM JIAOOPATOPHjCKUM YCIIOBUMA U U3JIaraHa pa3induTHM
KOHIeHTpanujama jora CU?* kako Ou ce mpoleHWIN HBUX0B pacT u Merabommsam. FTIR je
NpUMEHEH 32 UCIHUTHBAKE IIPOMEHa Yy XEMHJCKOM cacTtaBy hemujckor 3uzpa u
uAeHTUUKAIN]Y QYHKIMOHATHUX IPyIa KOje YUeCTBY]Y Y Be3uBamy Oakpa. CIEeKTpOCKOIICKe
meroae XANES u EXAFS kopumihene cy 3a oapehuBame OKCHIAIMOHOT CTama Oakpa y
henmjama u wuAeHTH(UKAIU]Y HErOBOT KOOPIAMHATUBHOT OKpYyXKema. VcTpaxuBame je
nokasano jga mukpoaira C. sorokiniana xao oaroBop Ha BUcOKe KoHieHTpauuje Cu?* mydn
MyKyc Oorart ¢ocdaTrma, BepoBaTHO y 001MKy nonrdocdara, KOju UMajy yjaory y Be3HBamby
U HEyTpaJIH3aluju TOKCHYHHUX joHa Oakpa. CIIEKTPOCKOIICKE aHalIn3e Cy OTKPHIIE Jia ce Je0
Cu?* peaykyje no Cu* wu na ce popmupajy KoMmIiekcu ca GocGOpHUM jeTUbEHIMA, a HE ca
CYMIIOPHHUM, IITO j¢ HEOOMYHO 3a MexaHu3Me peaykmuje Temkux metana. FTIR anammza je
Takohe TMoKaszana Ja wu3llarame Oakpy JOBOAM 10 IMoBehaHe CHHTE3e W aKyMylaluje
TPUALIWITIIALEPOJIa Y JIMIHIHAM KalliMa, IITO MOXKE MPEICTaB/baTH aJalTHBHU MEXaHHU3aM
CKIQIMINTCHha EHEpruje | JOJaTHY CTpaTerdjy JneTokcukamuje. Mako je 3abenexeHo
noBehame mapameTapa OKCHIATUBHOT CTpeca OHO HHje OWJIO 3HAuajHO IITO YKa3yje Ha
e(MKaCHOCT aHTHOKCHIATHMBHUX MEXaHH3aMma 3amrtuTe Kol mukpoaiare C. sorokiniana. Osa
CTyIWja TpyXa JeTajbaH YBHJ y aJallTUBHE MEXaHU3ME KOje OBa MHKpOajra KOPUCTH 3a
OTIIOTHOCT H JIETOKCUKAIMjy Yy yCJIOBHMA M3JI0KEHOCTH BHCOKMM KOHIIEHTpalujama 0akpa,
yKJbyuyjyhu nydeme Mykyca Oorator ¢ocdaruma, penykuujy Oakpa u  dopmupame
cenn(pUIHAX KOMILIEKCa, Ka0 U MEeTabOJIIMIKe MPOMEHE Y JUIHUIHOM npoduity. PazymeBame
OBHX Mpolleca MOKe MMaTH 3HauajHEe MMIUIMKAIH]e 32 OMOTEXHOJIOMIKE TPUMEHE, TOCEOHO Y
obmactu Omopemenujanmje KOHTaMUHUpaHUX cpeawHa. [lopen cryamje kako mukpoanra C.
sorokiniana pearyje Ha TpeTMaH joHMMa Oakpa, CIIpPOBEICHA je W CTyadja O MEXaHU3MY
yCBajama U CKIIAANIITeHha MaHTraHa, Kao jeHor o yenrhe mpucyTHor 3araljuBada y OTHaIHUM
Bojama. Y pany 22 u caommtewmuma 34, 46, 47, 49 u 54 ayropu cy uaeHTHUPHUKOBAIU
TPOCTETIEHH IMPOIEC KOjUM OBa MHUKpOAJITa yrpaBjba aKyMyJallljOM MaHTaHa, IPU 4eMy Cce y
npBoj ¢asu Mn?* jonu Op30 Be3yjy 3a MemOpaHcke (ochonumuae U MyKyC ca BHCOKHM
caapxkajeMm (ocdara, mTo JOBOIM A0 peopranusairje henujckor 3una u nosehama canpxaja
3acuhenux nunuja. OBa noyeTHa UHTEpaKiHja nmorephena je npumenom FTIR metoze, koja je
OTKpHUJIa XEeMH]CKE IIpOMEHE y MeMOpaHama U MyKycy, kao 1 TEM muxpockonujom koja je
oMoryhwia Bu3yenu3auujy CTPYKTYpPHUX HpoMeHa Ha henujckom 3umy. Y apyroj ¢asm,
MaHraH ce xenarupa noiudocharuma u nenonyje yHyrap henuje, crabunusyjyhu pemokc
CTale U CTPYKTYpy henmjckor 3uja, mTo je MOTBpheHo (hayopecrieHTHOM MHUKPOCKOITH)OM,
KOja je OTKpuia akymyinanujy nonudocdara ynyrap henmja, nok je npaheme ROS nokaszano
NPUBPEMEHN OKCHJIATUBHM CTpPEC HAKOH YHOCAa MaHraHa, npaheH HOpMaiu3alujoM peroKc
crama. Tpeha m 3aBpmHa (aza moapazymMeBa KOHAYHO CKIIQAMINTEHE MaHTaHA y OOJIMKY
MYATHBAJEHTHUX Mn Kkiactepa, KOjU HMMajy CIMYHOCT ca TeTpaMaHTaH-KaJlllijyMOBHM
koMIuiekcoM Yy ¢dotocucremy II, mro je yrBpheno mnpumenom XANES u EXAFS
CIIEKTPOCKONHMja, KOjeé Cy TMpelu3HO OJpeluie OKCHUAALMOHO CTame, CUMETpPH]y u
UACHTUUKOBANIAa TUN JIMTaHAAa W Jy)KUHE Be3a MeTal-TuraHa y jeaumemuma. OBO
HCTPAXMBakE 3HAUYAjHO JOMPHHOCH pa3yMeBamby MeTa0ojM3Ma MaHTaHa y MUKpoairama U
OTKpHBa CJOXCHE aJalnTHBHE MEXaHH3Me KOje OBH OpraHW3MH KOPHCTE 3a YIPaBJbaHE
€CEeHLMjAIHUM, aJId TMOTEHLHUjAJIHO TOKCHUYHMM MeETaluMa. 3arodera Cy U HCTpaKHBamba
unrepakuuje jona Hukia (I1) ca mukpoanrom C. sorokiniana mpukaszana y caonmTemy 53 u
OBJI€ je MOKa3aHo Jla y IPUCYCTBY jJOHA HUKJIA HE JI0JIa3H JI0 JIyuemha MyKyca, aju ce noBehasa
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(OTOCUHTETHYKA aKTUBHOCT, BEPOBATHO Ka0 BUJ] aIalTUBHOT OATOBOpa. Y caommuremuma 51,
53 u 55 je mokazano ga tperman 1 mM Ni(Il) noBoau o noBehama HuBoa ROS, anu 3HavajHe
NPOMEHE Y HHBOMMA AHTHOKCHJIATHBHHUX €H3UMa HHUCY yodeHe M mpaheHu cy U Ipyru
OJICOBOPH HA OBA] METAJI U MMOKA3aHO je Ja 3Ha4ajHU]y yJIOTY Y aHTHOKCHUIATUBHO] 3amTutu C.
sorokiniana wuMajy HEeH3UMCKE KOMIIOHCHTE, IONyT TJyTaTHOHA M THOJHUX TpYyIIa.
Caonmrema 38 u 45 najy KOMITapaTUBHHU YTHUIIA] jOHA Ni%*, Mn** u Cu?* Ha OBY MHUKPOAJTyY
9uMe C€ YKa3yje Ha HEH BEJIHMKHU MOTeIHjall 3a peMeaujalujy OTMaJHUX BoJa 3araheHux
TEIIKKM MeTanuma. [lopen ucnuTrBama HHTEPAKIINje ca METaINMa, Y paay 23 UCTpaxyje ce
yTUIa] HUCKUX J103a joHU3yjyher 3pauema Ha Merabonm3aMm nunmpa koj Mmukpoainre C.
sorokiniana. Ayropu cy OTKpWJIM Ja M3Jlarakhe HUCKUM J103aMa PEeHATSHCKOT 3paucta (1-5
Gy) wu3a3uBa XOPMETHMYKH OATOBOP KOjU J0BOAM 10 moBehaHe cuHTede numuaa 0e3
HETaTUBHOT yTHIIaja HAa pacT Wiu BUTATHOCT henuja. [Toka3zaHo je 11a je ONTUMAIHO 3pavucHhe y
paHoj cranuoHapHoj (azu pesyntupano nosehamem nunuaa 3a 25% y ogHOCY Ha He3padeHe
KOHTpoJe, 6e3 mpoMeHe y npoduiy MacHUX kucenuHa. OBO HCTpakHBame j€ 3HAYAJHO jep
MoKa3yje Ja HUCKE J03€ 3padera MOT'Y MHIYKOBAaTH MPOAYKIH]Y JIMIUAa 0e3 mocienuna Ha
pact, IITO WMa TOTCHIMjaJHY NPUMEHY Yy OHOTEXHOJIOUIKUM IPOIECHMMa, Kao IITO CY
MPOU3BO/IFbAa OMOTOPYBA U MHIYCTPH]CKH KOPUCHUX OMOMOJIEKyNa. AKTyelIHa MCTPaXKHBamba
rpyne cy mnpukazana y caommtemy 42 u 43 rae je Qokyc MOCTaB/beH Ha HHTEpaKIUje
ouoTexHoJOMKK BakHe Bpcre Haematococcus pluvialis ca Mn(I). OBa mwukpoainra je
HAjTII03HATHja 110 CHHTE3W aHTHOKCHJIAHCA aCTAaKCAHTHHA y HEMOBOJBHHM YCJIOBHMA WM TPU
I7aI0Bakby, ajld W 10 YCICHIHOM TMPEeKWBIbAaBaky Yy Bojama 3aralleHUM BUCOKHM
KoHIeHTpannjama Metana. H. pluvialis yceaja Mn He Memajyhn My OKCHIAlMOHO CTambe, a
J0JTa3H 0 U3TPajmhe KOMILIEKCa ca CyI(OHOBAHUM IONMcaxapuauMa. Y caommTemuMa 35 u
48 uctpaxuBaHa je crocobHoct cojeBa mukpoanru Chlamydomonas acidophila 136, 137 u
PMO1, u3omoBaHUX M3 KUCEIHX PYAAPCKUX IpEHaka Ja aKyMyJupajy joHe manraHa. OBu
EKCTPEeMO(DUIIHH COjJeBU Cy MPWIAroheHU JKMBOTY Yy CpelMHama ca HUCKMM pH W BUCOKHM
KOHIICHTpalldjaMa TeIIKWX MeTaja, INTO WX YUHH HACATHUM MOJEIHMa 3a TpOydaBame
MeXaHu3ama ToJIepaHLMje M aKyMmyjanuje MeTajna. Pe3yiaratu cy nokasaiu Ja OBH
ekcTpeMoUIM UMa 3HauajHy CIIOCOOHOCT aKkyMyJiallije joHa MaHTaHa, IITO yYKa3yje Ha lUXO0B
MOTEHIMjall 32 IPUMEHY y Onopemeujayju KOHTAMUHUPAHUX CpeliHa U JOIPUHOCH 00JbeM
pasyMeBamy aJIallTHBHIX MEXaHHW3aMa ajir'd Ha eKCTpeMHe ycioBe. Y caommremny 37 nata je
crymdja koja je ymopemmna exkctpmodunuau coj C. acidophila PMO1l ca crmatkoBogHOM
3eneHoM Mmukpoanrom C. sorokiniana 'y mornmeay pemokc wmerabonm3ma. Behn
aHTHOKcHuIathBHU Kamanurter koa C. acidophila BepoBatHo je pesynrar aganTanuje Ha
KHCEeJIa OKPYXKEHa, KOje TTOATPa3yMeBajy Op>ku METaOOIUYKU 0OpT U TUME Behu OKCHIaTUBHU
nputucak. OBU Haja3u MOTy OMTH 3HauYajHU NpU 0Ja0upy HAJIPUKIIAJHU]JET COja MUKPOAITH
3a crenuuyHe MpUMEHe, MoceOHO 3a Op3y MPOW3BOJKY EHIOTEHHX IPOU3BOJA KOJU Cy
pe3yaTar jeANHCTBEHOT MEXaHU3Ma MPEKNBIbaBaba 1101 EKCTPEMHUM YCIOBHMA.

3.2 Cneumjaju3oBaHu MeTa0o0JINTH U HbUX0BA MPUMEHA

Crnenujanu3oBaHd MeTa0OMUTH OWJbaka HMMajy IIUPOKY NPUMEHY Y MEAULUHH,
(dapmarju 1 OMOTEXHOJIOTH]H, a HUXOBA €(PUKACHOCT 3aBUCH O] PA3IUYUTHX MEXaHU3aMa
JIeNIOBama, YKJbY4dyjyhu aHTUMHUKpOOHY, HWMYyHO-MOAYNHpajyhy, aHTHOKCHUAATUBHY U
AHTUTYMOPCKY akTUBHOCT. OBa jelnmemha MOTY TOCIY)XHTH Kao CTPYKTPYpHa OCHOBa 3a
pa3BOj CHHTETHYKUX JIepUBaTa y LUJby onTUMU3aluje oapehenux epexara. Crnenujaan3oBaHu
MeTabonuTu ce Hajuemhe Hajlase y MeEUIaBUHU ca APYTUM jedumbembHMa, Na HbHX0Ba

12



uAeHTUUKAIM]a 3aXTeBa MpUMEHY (QHU3nUKoxeMujckux meroxaa. [p JlumurpujeBuh je nama
noce0aH JONPUHOC y UCIHUTHBAKY UPUAOHJIA, CEKYHIAPHUX METabOIUTa KOjUu ce Halasze y
Ouspkama w3 mopoaune Lamiaceae, mpumenom xpomarorpadckux Mmerona. Bpcre pona
Nepeta, mo3Hare 1o caipkajy OBHX jeANICHA, IPEAMET CYy MHTCH3MBHUX MCTPAXHBamba Ca
nubeM OOJber pa3yMeBama HUXOBE OHOCHMHTE3e M NOTeHIMjadHe npumene. Pax 29
UCTPAXHMBAO j€ AHTUMHKPOOHE M HMMYHOMOXYyJaTopHe e(peKTe IBEe €HIEMCKE BpCTe poja
Nepeta — N. rtanjensis u N. argolica subsp. argolica. Ha MTaHOJIHOM €KCTpaKTy MPUMEHCHE
cy Meroae racHe xpomarorpaduje ca maceHoM crektpomerpujoM (GC-MS) 3a ananusy
XEMHU]JCKOT cacTaBa M TECTOBM aHTUMHKPOOHE aKTHMBHOCTH Ha OaKkTepHje M I'JbUBE. XEMH]CKH
cacTaB €KCTpakaTa aHAIM3WPaH je MPHUMEHOM METO/e TacHe Xpomartorpaduje ca MaceHOM
nerexkuujom (GC-MS), koja je omoryhuia KBaIMTATUBHY U KBAaHTUTATHBHY UICHTU(DUKAIU]Y
IJIABHUX AaKTHBHUX jenumema. Pesynratm GC-MS ananmze MOTBPOWIN Cy HPUCYCTBO
JOMUHAHTHUX HWPUIOUIA, TOCEOHO Pa3NIMYUTHX H30Mepa HEMEeTaJaKTOHA, Kao M 3Ha4yajHe
KOHIIGHTpaluje py3MapuHcke kucennHe. OBa MeToja je  JONpHHENA IPELU3HO]
KapakTepu3aliju HCIUTHBAHUX EKCTpaKaTa W H30JIOBAaHHX jEIHIbCHA, YHME je MOTBpheHa
BIXO0BA NOTCHIMjaTHa OMOJIONIKA aKTUBHOCT. Pe3ynraTy cy mokasaiau Ja rJIaBHH WPUIOUIN
(cis,trans-neneranakToH, trans,CisS-HemeranakToH W 1,5,9-enuacoKCHIOraHCKa KHCETHHA)
UMajy CHaXHY aHTHUMHKPOOHY aKTHBHOCT, mocebHo mpotuB Listeria monocytogenes,
Escherichia coli, Staphylococcus aureus u ripuBuyHEX cojeBa pona Penicillium u Aspergillus.
Takohe, yTBpheHo je na OBU UPHIOMAU cIpedaBajy Gopmupame OnoduiMa Koj
MYJITHPE3UCTEHTHOr coja Pseudomonas aeruginosa, IITO WX YHHHA [OTCHIHjaJHUM
MPUPOJHUM AHTUMHKPOOHMM areHcHMMa 3a MpHUMEHY Yy mpexpamOeHo] u ¢dapmaieyTcKoj
uHaycTpuju. Y pany 25 u caonmremuma 40 u 50 uctpaxkuBaHa je pasHOIMKOCT UPHUIOUIA Y
pony Nepeta, ca nmocebnum (oxycom Ha ensum upuaoun cuHrazy (ISY) u mweny yiory y
OnocWHTE3U OBHX jenumberba. [lopehene cy nmBe Bpcre: Nepeta rtanjensis, koja mpousBoau
upugouse u Nepeta nervosa, koja ux He MPOU3BOAU. Y OKBHUPY CTyIHj€, UICHTU(PUKOBAHU CY
U U30JI0BaHU OpTOojo3u reHa 3a ISY w3 nucroBa o0e BpcTe. AKTUBHOCT J100M)EHHUX
PEeKOMOMHAHTHUX MpPOTEMHa aHanu3upaHa je kKopuinhewmeM werone GC-MS mro je
oMmoryhwino uaeHTHUKAMjy U KBaHTUTaTUBHY aHaNU3y npousBeaeHux upugounaa. GC-MS
ananu3a je motBpamia qa Nr PRISE2 uma akTHBHOCT UPUIOH]] CHHTa3€, Kako in Vitro Tako u
BepoatHo In planta, mok je Nn PRISE noka3zana ciudHy akTUBHOCT camo IN Vitro, anu meHa
yiora in Vivo Huje HeaBocMucieHo nmotepheHa. OBy Hanaszu cy nmoapxkanu 3D mMonenoBambeM
M MOJICKYJICKUM JOKHHT aHallu3ama, Koje Cy MOMOTJIe y pa3yMeBamy HHTepakiuja usmely
€H3UMa U HEeroBUX cymncrpaTta. OBa cTyauja HpeAcTaB/ba 3HauajaH JIONPUHOC Pa3yMEBambY
ouocunTe3e upunouaa y poay Nepeta, npyxajyhu HOBe yBHIE y MOJEKyIapHE MEXaHU3ME
KOjU peryyuury \suxoBy npoaykuujy. [lpumenom GC-MS ananusze u MosekynapHe 6uosioruje
uAeHTUUKOBaHE cy (DyHKIIMOHAIHE pa3inke u3Mely BpcTa Koje mpou3Boje M HE MPOU3BOJIC
UpPUJOUIE, LITO MOXKe OUTH O] BEJIHMKOI 3Hauaja 3a yHanpeheme MeTaboIMuKOr HHKEeHhEepPUHTa
U CcHHTEeTHYKe Owmomoruje. [[oOwjeHu pe3ynratd MOry MMaTH TPUMEHY y (apmareyTckoj
UHAYCTPHjH, jep UPUIOUWAM HMajy 3HAuajHe aHTHUMH(IaMaToOpHEe, AaHTUMHKpPOOHE U
HeyponpoTeKTHBHE edekre. OcuM Tora, pa3yMeBamke TeHETCKE OCHOBE MIPOAYKIIH]e HPHIOH 1A
Moxke omoryhutu y3roj HoBux Bapujereta Nepeta ca moOospIIaHUM cajpiajeM OHOJIOIIKH
AKTUBHUX JEMIbCHA, IITO OM MOTII0O OWUTH OJ] 3HA4aja 3a pa3BOj MPHUPOIHUX JIEKOBA M
o6uonectununa. OBa crynuja Takohe naje ocHOBY 3a Oynyha ucTpaxkuBama eBONyLHje
CeKyHIapHOT MeTabom3Ma y mopoaui Lamiaceae, nonpuHocehu mmpemM pazymMeBamy yiiore
upuIoua y ajantandju Ousbaka Ha pa3nuuuTe ekosolke (akrope. Oba paga qornpuHOCE
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0oJpeM pasyMmMeBamy yJore Upuiouaa y OusbkamMa M HHXOBO] MOTEHIMjATHO] NMPUMEHU Y
pa3IMUUTHM HHIyCTpHjama. Y paay 56 uMcnHTHBaHA Cy PEJOKC CBOjCTBAa €KCTpaKaTa KOXKe
rpokha copru Cabernet Sauvignon u Pinot Blanc u3 peruona Illymanuje, ca gokycom Ha
BbUXOBY aHTHOKCHJATUBHY aKTUBHOCT. Y pajy je mpuMemeHa TeuHa xpomaTtorpaduja ca YB u
maceHoM criekrpomerpujoM (UPLC-DAD-MS) paau aeraspHe aHanmse (EHOIHUX jeAHHCHA.
OBa meTona omoryhuna je mperu3Hy uaeHTU(GUKaIU]y U KBAHTUTATUBHY aHAJIU3y OHWOJIONIKH
aKTUBHHUX KOMIIOHEHTH, OTKpUBAjyhy 3HauajHe KOMM4KHE (hIaBOHOW/A, aHTOLMjaHa B IPYTUX
noiaudeHona, Koju Cy MO3HATH IO CBOJUM CHA)XHUM aHTHOKCHIATUBHUM CBOjCTBHMA.
Paznmuuutu pactBapaun (amncomytau eraHoi, 50% eTaHoN W BOJA) MOKa3alu Cy BapujabuiiaH
yTUIA] Ha TPO(HII EKCTPaXOBaHUX jENIMIbCHA, MPU YEMYy j€ €TaHOJ Ouo HajeUKacCHUJU Y
excrpakuju nomudenona. Crynuja Harjamaba TOTEHIMjal HCKOpHIIhaBama OTIATHUX
IPOM3BOAA BUHCKE HHIYCTPHjE€ KAao HM3BOpAa BPEIHHUX OHMOJIOIIKM AKTUBHHMX CYIICTAHIH, a
npumeHa UPLC-DAD-MS wmerone nompuHena je IeTajbHOj KapakTepusauuju (HeHoTHMX
KOMIIOHEHTH, IITO TMpeJCTaB/ba 3HAa4yajaH JONPUHOC HCTPAXUBABY  IPUPOTHHUX
AaHTHOKCH/IaHAca M IUXOBE MOTyhe MpuUMeHe y 3alITHTH 37paBiba, MOCTaBJbajyhu Temesbe 3a
Oyayha wucTpakuBama Koja OM MOrJa YKJbYYUTH U Jpyre HampegHe METOAE 3a oIl
NPEUU3HUjy aHaIu3y W 00Jbe pasyMeBame OMOpPACIONIOKHBOCTH M MEXaHW3aMma JeJIOBamba
UACHTUDUKOBAHUX jelumema. Y pagy 28 HCTpakuBaHa je CHHTE3a U CTPYKTypHa
KapakTepHu3aiuja aqepruBata 4-XuIpoKCUKyMaprHa IOBE3aHUX ca HEYPOTPAaHCMHUTEPHMA, Kao U
BUXOBAa  IOTCHIMjaJlHA  aHTHUTyMOpPCKa akTHUBHOCT. CHHTETHCAHA jeAMIEHA  CY
OKapaKTepucaHa MPUMEHOM PA3IUIUTUX CHEKTPOCKOIICKUX U KPUCTATOTpaPCKUX METOAA IITO
je omoryhmio npennsHo oapehuBame HUXOBE MOJICKYJIapHE CTPYKTYPE M HHTPAMOJIEKYICKHX
uHTepakiyja. [loceban 3Hauaj y aHaNM3M OBHX jequbelha MMaia je nmpumena meroge UPLC-
DAD koja je xopuirheHa 3a mpoBepy BUXOBE YUCTOhe, CTAOUITHOCTH, Ka0 U UACHTH(PHUKAIU]Y
MOTEHIMjaJTHUX HYCIPOM3BO/a HACTAIMX TOKOM CHHTETHUYKOT mpotueca. [lomanm nobujenn
UPLC-DAD ananuzom 6uiu cy KJbY4HH 3a MOTBPAY ONTUMM3AIIN]E CUHTETUYKUX IIPOTOKOJIA,
4yiMe je 3HayajHO yHamnpeheHa epukacHOCT MOCTYIKa Jo0Hjama HMubaHuX JaepuBara. [lopen
TOra, KBaHTHO-XEMHJCKE CTyauje KopuiliheHe cy 3a pa3yMeBame EJIEKTPOHCKHUX OCOOMHa
jenumema, HUXOBE PEaKTUBHOCTH M cTabuimHoctu. OBa cTyAMja NpeicTaB/ba 3HAuyajaH
JONPUHOC y OO0JIACTM MEIUIMHCKE XEMHje, jep HUHTErpullle CHHTETHYKEe, AaHaJIUTHYKE,
eKCIIEpUMEHTaJIHE U payyHapCKe METoje Kako Ou ce HAEHTU(]HKOBalla HOBa OMOAaKTHBHA
JjeIMIbema ca NOTEHIMjaJTHOM MPUMEHOM Y OHKOJIOTHjH, a JOOMjeHH pe3yiTaTH MOCTaBJbajy
OCHOBY 3a /Jajba WCTPOKUBakba W ONTUMH3AIM]Y CTPYKType OBHUX JIepUBaTa y IHJBY
Mo00JbIIIakha BUXOBE OMOJIONIKE aKTUBHOCTH U (DapMaKoJIOMIKOT TIpoduia.

3.3. UHTepakumje MeTana ca MeTa00JIHYKUM U (GapMaKOJIONIKHM MPoHecuMa

Hp AumutpujeBuh je yuecTBOBaja y HU3y MYJITUAMCUUIUIMHAPHUX CTYJHja KOJU Cy ce
0aBWIN MHTEpaKIMjaMa MeTajla ca PasInuUTHM JEKOBHMA U META0OIUTHMA, a KOJU Cy ce Y
HajBehoj Mepu ocnamany Ha GU3NUYKOXEMHUJCKE METOJIe U3 HeHE eKcrepTuse. Y MyOIuKaIuju
30, tum ca ap Jumurpujesuh je ucrpaxupao kako Fe’* yrude Ha GOTOIM3Y TETpAMKINHA Y
pasnmuuutuM pH ycrnoBuma. TeTpauMkIMHU Cy IHUPOKO KOpUIIheHH aHTUOMOTULIM KOjU HAaKOH
MIPUMEHE 3aBplIaBajy y >KUBOTHO] CPEIUHH, MOCEOHO Yy BOJEHUM €KOCHCTEMHUMA, IJIe MOTY
O6uTH cTabMIHU U OyroTpajHu. tbuxosa nerpananyja y BoJu je KOMIUIEKCHA M 3aBHCH OJ1 BUIIIE
¢dakropa, ykibyayjyhu pH u npucyctBo metana kao mto je rBoxhe. Y OKBUPY UCTpaKUBamba,
Jerpajanyja TeTpalukinHa je mpaheHa mpuMeHOM TeuHe XpomaTtoduje ca YB u maceHoM
ciektpomerpujom (MS), koja je omoryhuna uaeHTH(GUKAIM]Y U KBAHTUTATUBHY aHAIU3y
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npojykarta pasrpaigme. Pesyntaté  Ccy Tokasamm ga mpucyctBo  Fe*®  yOpsaBa
dboTomerpamanujy TeTpauMKIMHAa Ha HWwkUM pH, mrTo je morBpheHO HACHTHU(UKAIjOM
KJbYYHUX HMHTEpMEAMjepa IMOMYT EMOKCU-AETPATallMOHUX HpPOAyKaTa M XUAPOKCHIMCAHUX
JiepuBaTa TETPALMKINHA , KOjU Cy JeTekToBaHu MS anamuzoM. [lpu Bumum pH, popmupame
crabuiHux Komiutekca m3mel)y Fe** u TerpainukinHa JOBEO je 10 ycropaBama pasrpaime,
IITO yKa3yje /1a METAJHU jJOHH MOTY JEJIOBaTH M Kao KaTaIM3aTOPH U Kao CTaOMIM3aTOpH Y
3aBucHocTH 071 pH ycnoBa. OBa crynyja je mokaszana fa ce MS aHanu3a MOKe KOPUCTUTH 32
npernu3Ho npaheme myTeBa pasrpaimbe aHTHOMOTHKA Y PEATHUM €KOJIOIIKUM YCJIOBUMa, Kao U
y ¢dopMupamy KOOpAMHAIMHOX KOMIUIEKCa Ca MeTaluMa, IITO 3axTeBa IOCEOHY
onTUMU3alMjy Metone. Mcra meroma je kopumheHa y paay 26 um caommremy 52 3a
UCTPAKUBAKE HA JOKCUIMKINHY, aHTHOMOTHKY W3 TpyNe TEeTpaluKInHA Koju (opmmpa
KOMIUIEKCE Ca MeTalluMa Kao IITO je TBoxhe, MTO MOXe 3HAYajHO YTHLATH Ha HETOBY
OMOpPAcIoONOKUBOCT y opranu3my. bynyhu na je Ouonomka akTHBHOCT JTOKCHUITUKIMHA
JUPEKTHO MOBE3aHa ca HEroBOM CIOCOOHOIINY /a OocTaHe y cJI000IHOM OOIUKY, BaXKHO je
pasymern kako pH yrmde Ha ¢opmupame komiuiekca ca Fe** . ®opmupame Fe*' -
JTOKCUIMKIMH KOMIUIEKCA aHAJIM3UPAaHO jeé MAcCeHOM CIIEKTPOMETPHjOM ca eJIEeKTPOCIpPE]
jormszanujom (ESI-MS), koja je omoryhuna neTekiujy pa3imuuTUX KOMIUIEKCA Y 3aBUCHOCTH
on pH BpenHocTu pactBopa. OBa MeToza Mpyka MOJIEKYJICKY HACHTH(HKAUjy n omoryhasa
KBaHTH(HKAIM]y JOHCKUX (popMH KOje ce jaBibajy y pacTBopy. Pesynraru cy mokasanu ja je
dopmupame Fe** -mokcunmkina komiuiekca 3aBucd o pH. Ilpu Hmwxum pH Bpeanoctrma
(pH < 5), MS ananu3oMm je mokasano creapame [Fe(Doxy), ]3* kommuiekca, mro ykasyje Ha
YBPCTO BE3WBAKE JIBa MOJICKYyJa JIoKcHuukinHa 3a Fe** . OBaj koMIuiekc je crabuiaH u
MTOTEHIINjaJTHO MOXE CMAbUTH OMOPACIIONIOKHUBOCT JIEKa Y TAaCTPOMHTECTHHAITHOM TpakTy. Ca
nopactom pH (6-8), nmpumehieHo je aa ce momuHaHTHH 00nMK Mewa y [Fe(Doxy)(OH)** ,
ITO yKa3zyje Ha TPOMEHE Yy KOOPIMHAIIMOHO] XEMHUjU IOKCHIMKIMHA W TBOXha. OBO
UCTpa)KUBaE je mokasano aa MS ananuza moxke 6utu MohaH anart 3a npaheme WHTEpaKIja
JIEKOBa Ca METAJIHUM JOHHMMa, IITO j€ OJl BEJIMKOT 3Hauaja 3a (apMaKOKMHETHUYKE CTYH]e.
JlobujeHn mojany uMajy AUpEeKTHe UMILUIMKAIMje Ha KIMHUUKY yIoTpeOy JOKCUIIMKINHA, jep
yKa3yjy na Ou KOH3ymallfja OBOT aHTHOMOTHMKA ca HaMepHHIIamMa OOTraThM TBOXheM Moria
CMambUTH KBEroBy e(hUKacHOCT yciea popMHupama CTaOMITHUX KOMIUIekca. Y nyOnukauuju 27
UCTpa)KE€HE Cy HHTEepakiuje (ppykoro3e ca joHMMa Oakpa, OJHOCHO Kako HcxpaHa Oorara
(GpyKTO30M M XpOHMYHM CTpec yTH4yy Ha MeTaOonuzam Oakpa y OyOpe3uma maioBa u
(GyHKIM)y aHTHOKCHJIATUBHUX €H3MMa. 3a aHalIM3y KOHIIEHTpaluja Oakpa y OyOpexHUM
TKUBHMa mnpuMemeHa je merogoMm (ICP-MS), mto je omoryhmio BHCOKO OCET/BHBO U
IpeuusHo ojpehuBame HHUBOAa OBOr esneMeHTa. Pesynratu pobujenn ICP-MS ananuzom
MoKa3aJlu Cy Jia je ucxpaHa 6orara ()pyKkTO30M J0BENa 10 3HAUYajHOT CMambemha KOHIEHTpaluje
Oakpa y OyOpe3uma, mTO ykazyje Ha mopemehaj y HEroBoj peryyaiujd U TMOTEHIN]aTHO
CMambeHy OMOJIOMIKY AOCTYIHOCT. OBO je OMJI0 HAPOUUTO M3PaXKEHO KOJ MalloBa KOju Cy OMIu
W3JI0KEHN U XPOHUYHOM CTPECY, IITO CYTepHIIe 1a CTPEC TOJATHO PEMETH METa00IN3aM OBOT
enemenrta. Y paay 21 u caonmrewy 41 np JumurpujeBuh je uctpaxupana Kako MPUCYCTBO
TEMIKMX METaJla YyTHYe Ha CTPYKTYpPY MAacHHX KHCEITMHAa KOJ pPa3UYMTHX BpcTa puba u3
JynaBa. BoieHH eKkocHCTeMH Cy YeCTO M3J0KEHH aKyMyJalMju TeIIKUX MeTaja U JPYrux
eJleMeHaTa KOju MOTy YTUIAaTH Ha MeTaboiau3aM puda, ykibyuyjyhu cuHTe3y u Moau(UKaIujy
MacHUX kucenuHa. byayhu na cy HezacuheHne MacHe KucenuHe, moceOHO omera-3 u omera-6,
KJbY4HE 3a (pu3Moomke mpouece y pubama, OWUJIO je BaXXHO YTBPAWTH Ja JIM H3Jarame
MHUKpOEJIEMEHTHMa JO0BOJU 70 MIPOMEHA y BUXOBOM Npoduiy. AHanu3za MUKpoeleMeHara y
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TKUBUMa pubaje u3BeneHa npumeHoMm ICP-MS wmertone, nok je momohy GC-MS Bpmiena
JeTajbHa aHaM3a nmpoduia MacHUX kucenrHa. OBa MeToza je oMoryhuina uaeHTuUKaujy u
KBAaHTUTATUBHY aHAJIM3Y I10jeIMHAYHUX MAaCHUX KHCEJIHHA, YUMe Cy 10OMjeHH BPEIHU MOAaln
0 HbUXOBHUM KOHIICHTpaIljaMa y pa3auduTuM y3opuuma puda. Pesynratu mooujern GC-MS
aHAJIM30M IOKa3aJd Cy Ja je Koja puba HM3JI0KEHMX BHCOKHUM KOHIICHTpalHMjaMa MeTaa,
HApOYHMTO OJIOBY, KaJMHjyMy W >KHBH, JOUUIO IO 3HAYajHUX MPOMEHA Yy CacTaBy MAacCHHX
kucenuHa. KoHKpeTHO, 3a0€1eKeHO je cMambemhe KOHIEHTpalKja OMera-3 MacHUX KHCEeTUHA
YKJbYUyjyhH €HMKO3aleHTaeHOjCKYy KHCEIMHY M JOKO03aXEKCACHOJCKY KHCEIMHY, KOje CYy O
CYLITUHCKOT 3Hayaja 3a 3ApaBjbe puba M HUXOB HMMYHOJIOIIKH OAroBop. McroBpemeHo,
JOTILIIO je 70 Omaror moBehama ynena 3acihNeHUX MAacHHMX KHCEJIMHA, IITO yKazyje Ha Moryhy
KOMIICH3alujy yciea omrehema MeMOpaHa WM MpPOMEHA Y JIMIUAHOM MeTabonmsmy. OBa
UCTPaXMBaka CYrepuIlly Ja H3JI0KEHOCT TEIIKMM MeTaluMa MOYKEe HETaTHMBHO YTHIATH Ha
MeTaboau3aM JHUNuaa y pubama, mMTO MOXKE UMATH MOCIEANLE M0 HUXOBY (PH3UOJIOTH]Y H
HyTpuTHBHY BpenHocT. GC-MS aHanm3a ce Mokas3ajga Kao KJbydaH ajaT 3a MpPeHu3HY
JETEeKIN]y OBUX NpOMEHa, mpyxkajyhu ny0spM yBUJA y HauMHE Ha Koje 3araljeme yrude Ha
BOoZieHEe opranusme. Y pany 24 mpaheH je yTunaj pydapcke aKTUBHOCTH U HCIIYIITamba
KOMYHQJIHUX OTHAaJHUX BOJa HA KBAJHTET BOJEHUX EKOCHCTEMa KpO3 aKyMyJaluje
TOKCHYHHUX eJieMeHara y eBporckom mpenyir (Squalius cephalus), naankaTtopckoj BpeTH Koja
ce KOPUCTH 3a MpPOIEHY CTama BOJCHHX EKOCHCTEMa, jep je IIMPOKO pPacHpoCTparmeHa,
TOJIEpaHTHA Ha Pa3JIMUUTE YCIIOBE U YECTO M3JI0KeHa 3aralemy. Pesynratu nodujenu ICP-MS
aHAJM30M TMOKa3ald Cy Ja Cy KOHIEHTpalMje TEIIKMX MeTaja, MOceOHO apceHa, OJIoBa,
KaJMUjyMa M >kKuBe Ouje 3Ha4yajHO BHILIE KOJ puba U3 peka Koje mpojase Kpo3 pydapcka
nonpydja y nopehemy ca mame 3arahenum nokanujama. [TocebHo Brcoke KoHeHTpanuje Pb
u Cd 3abenexeHe cy y jeTpu, IITO yKa3yje Ha 3Ha4yajHy aKyMyJalMjy OBHUX TOKCHUYHHMX
eJIeMeHaTa y OpraHiuMa OATOBOPHUM 3a JieToKcukaiujy. [lopen Tora, okcugatuBHu cTpec O1o
je u3paxeH koxa puba u3noxeHux BehuM KoHLeHTpauujama metana. OBM Halla3u yKasyjy JAa
pydapcKke aKTHBHOCTM W OTHAJHE BOJAE 3HAYajHO JONPUHOCE aKyMyJIalWju TOKCHYHUX
eJleMeHaTa y BOJEHUM OpraHu3MuMa, HITO J0BoAM 1o omrtehewa henwja m pemehema
MeTa0OIMYKHUX Tporieca. EBpOICKM MpeHall je TI0Ka3ao OCeT/hHBE OMOMapKEpPCKe OJTrOBOpE,
IITO T2 YMHU [TOTOJTHUM MHIUKATOpOM 3aralema y BOJEHUM eKocucTeMuma. VcTpaxuBame je
notBpawio Aa je ICP-MS ananusa kjbydHa 3a npaheme akymylaiuje eleMeHaTa y TKMBUMa
puba 1 mpoIeHy pyU3MKa Koje MpeJCTaBbajy 3aral)eHe BOJICHE CPEANHE.

4. W300p 5 Haj3HAYajHUjUX MyOIUKaALMja

OBze cy mpukazaHa Haj3HauajHUja HaydyHa OCTBapema KaHIWAaTa MyOJIMKOBaHa O
natyma ceanuiie Haydnor Beha Ha K0joj je MMEHOBaHa KOMHCHja 3a OLIEHY HCIYHEHOCTH
ycioBa 3a M300p y 3Bame Hay4HM capaJHHUK 10 Jaryma cegHune Hayunor Beha Ha ko0joj je
MMEHOBaHa KOMHUCH]a 32 OLIEHY UCITYE-€HOCTH YCIIOBa 3a U300p Y BUIIW HAYYHHU CapaJHUK

VY ucrpaxuBawy yrunaja Cu(ll) nHa mukpoanre (myonukanuja 1), Ap Jumurpujesuh je
Jana MEeHTPaJTHH JOMPUHOC Yy MPUMEHN aHAJUTHYKUX METOZa W o0jallmaBamy pesynrara. Y
OBOj CTY/IMjH j€ JaCHO YCTAHOBJbEH MYT OaKpa 710 MpUBpPEMEHE aKyMyJiallije Kpo3 HHTEePAKIIHje
ca momudocharuma, kao u edexar Oakpa Ha mpodw JWMHAA, a Y BE3H Ca PEIOKC
akTuBHouIhy. Y moceOHO 3HAa4yajHOj CTYIMjU O MHTEpaKlldjamMa MaHTraHa ca MHKpoajrama
(myOnukanuja 2), KaHIUIATKHEbA je MPUMEHOM aHAJIMTUYKAX METoJa JONpHHANA Ja Ce
yCTAaHOBU Jla oxapeheHe BpcTe airm MOry Jla akymyinmpajy kiactepe ca Moryhom
KaTaIMTHYKOM akTuBHOmNy. Hamme, oTkpuBeHO je nma ce Mn CKIagUIITH y OOJIHKY
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mynTuBajgeHTHOT Mn-O-Ca komIuiekca, CTpyKTypHO CIMYHOT KoMIUIeKey y (oTocucremy II,
IITO OTBapa MOryhHOCTH 3a HErOoBYy NMPHMEHY y BemTadkoj (orocuHTe3u. Pesynratu cy
00jaBJbCHU y TMPECTIHKHOM YacCOMUCy y o0nacTu (usmioruje Ousbaka. YTHUIA] HUCKHX 1032
PEHTICHCKOT 3padea Ha Mukpoaire (mybnukamuja 3) UCIUTAH j€ y KOHTEKCTy ImoBehaHor
npunoca mununga. Jp HumutpujeBuh je Kpo3 aHaIMTHYKE METOJAE JONPHHENA MpPEHru3HOM
yCTaHOBJbAaBamky OBOI eekTa Koju Moxe Hahm McXoIuIITe y MPOM3BOIKU OHoropusa. Y
nyOoiuKanuju 4, KaHIUAATKUABA je IPUKYIIIA HajBaKHUje pe3yiTare y CTyAUjU, T0Kazyjyhu
3HaYajaH edekarT TeMIKUX MeTana Ha mpoduie MacHMX KucenuHa koj puba. KonauHo,
aHAaJTM30M KOHIEHTpalMja MeTaja Yy pa3IduTUM TKUBUMa (myOnmkanuja 5), ap
JumutpujeBuh je omoryhua ia ce pa3yMme AMHAMHUKA yCBajamba MeTajia KoJ puoa.

1. Vojvodi¢ S, Stani¢ M, Zechmann B, Duci¢ T, Zizi¢ M, Dimitrijevi¢ M, Danilovi¢ Lukovi¢
J, Milenkovi¢ MR, Pittman JK, Spasojevi¢ I. Mechanisms of detoxification of high copper
concentrations by the microalga Chlorella sorokiniana. Biochemical Journal
2020;16;477(19):3729-3741 https://doi.org/10.1042/BCJ20200600

2.Vojvodi¢ S, Dimitrijevi¢ M, Zizi¢ M, Dugi¢ T, Aquilanti G, Stani¢ M, Zechmann B,
Danilovi¢ Lukovi¢ J, Stankovi¢ DM, Opaci¢ M, Morina A, Pittman JK, Spasojevi¢ 1. A three-
step process of manganese acquisition and storage in the microalga Chlorella sorokiniana.
Journal of Experimental Botany. 2023;74(3):1107-1122. https://doi.org/10.1093/jxb/erac478

3.Stani¢ M, Jevtovi¢ M, Kovacevi¢ S, Dimitrijevi¢ M, Danilovi¢ Lukovi¢ J, McIntosh OA,
Zechmann B, Lizzul AM, Spasojevi¢ I, Pittman JK. Low-dose ionizing radiation generates a
hormetic response to modify lipid metabolism in Chlorella sorokiniana. Communications
Biology 2024;7(1):821. https://doi.org/10.1038/s42003-024-06526-6

4. Jovi¢ié K, Pikanovi¢ V, Santra¢ I, Zivkovié¢ S, Dimitrijevi¢ M, Vrankovi¢ J. (2024) Effects
of Trace Elements on the Fatty Acid Composition in Danubian Fish Species. Animals. 14(6),
954,

5. Nikoli¢ D, Kosti¢ J, Pordevi¢ Aleksi¢ J, Sunjog K, Raskovi¢ B, Poleksi¢ V, Pavlovi¢ S,
Borkovi¢-Miti¢ S, Dimitrijevi¢ M, Stankovi¢c M, Radoti¢ K. (2024) Effects of mining
activities and municipal wastewaters on element accumulation and integrated biomarker
responses of the European chub (Squalius cephalus). Chemosphere 365:143385.

5. KBAJIMTATUBHU TIOKA3ATE/bA HAYUYHOTI PAJIA

5.1. PykoBoheme npojekTumMa, NOTHPOjeKTHMA U NMPOjeKTHUM 3aganuma; ydyemhe y
peaju3anyju HAyYHHUX NPOjeKaTa U AaHIA’KOBabe Y PYKOBOh)ewy HAyYHUM pajgom

Ip Mwunena JlumutpujeBuh je 10 caja ydyecTBOBajla y pealv3alijy JBa HallMOHATHA
IpOjeKTa, a TPEHYTHO je aHra)koBaHa Ha TPOjeKTy Koju ¢uHancupa PoHJ 3a HayKy
Penmyoiuke CpOuje. Takobhe, kanmumaTkuma je Owia Y4eCHHK W jeAHOT MelyHapoJIHOT
MPOjeKTa.
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https://doi.org/10.1038/s42003-024-06526-6

On moueTka cBoje HayuyHe kapujepe ap HumurtpujeBuh je ydecTBoBaja Ha cienehum

MPOjeKTUMA:

2013-2017: OI 173040: ,Murepakumje wmemOpana ca yHyraphemujckum ¥
aroIUIACTHYHUM MIPOCTOPOM: M3ydaBame OMOEHEPreTHKe M CUTHANIM3anuje kopucrehn
onodusznuke u OMOXemMHjcke MeToae (UHAHCHpaH oOf CTpaHe MMHHCTapCTBa
MpoCBeTe, HAyKe M TEXHOJOUIKOT pa3Boja Pemybmuke CpOuje nmon pykoBoactsom [Ip
Kespka Byunnuha.

2017-2019: 11143010: ,,Monu¢ukanija aHTHOKCHAaTUBHOT MeTabonu3Ma Ouspaka ca
mubeM mnoBehama TonepaHiuje Ha aOMOTCKM CTpec M HIeHTH(]UKaluja HOBUX
Oromapkepa ca IPUMEHOM Y peMeIMjalliju 1 MOHHUTOPUHTY JIETpalipaHuX CTaHHUIITA
¢uHancupan on crpaHe MUHHCTapCTBa MPOCBETE, HAyKe M TEXHOJOIIKOT pa3Boja
Penry6osiuke Cp6uje noa pykoojactsoMm [Ip Come BesboBuh Jopanosuh.

2017-2020: SPS G5320: ,,Radiation Hormesis for Higher Microalgae Biofuels Yield*
¢unancupan ox crpane HATO mporpama Hayka 3a mup m 0e30eqHOCT 1MOA
pykoBojctBoM Jlp MBana CnacojeBuha.

2023-2026: TIPU3MA mporpam ,Microalgae for biosynthesis of metal cluster
compounds® koju ¢unancupa @oup 3a Hayky Pemyonuke Cpouje (6p. mpojexra 7078)
noJ1 pykoBojactBoM [Ip MBana CnacojeBuha.

Hp Humutpujesuh y okupy [IPM3MA mpojekta (2023-2026: TIPU3MA nporpam

,Microalgae for biosynthesis of metal cluster compounds* koju purancupa @oHj 3a HayKy
Penyonuke CpOuje (Op. mpojekra 7078) mom pykoBoactBoMm [Ip HMBana CnacojeBuha)
pyKoBoau pamHuM makeroM 5. ,,Project communication, dissemination and exploitation* kao
¥ CBHM PaJHUM 3aJalliMa y OKBUPY oBor pagHor makera (SA5.1.-SA5.6.).

Hp Munena JlumutpujeBuh je mnpemiarad M Yy4eCHHMK HEKOJIMKO IpojeKara Ha

cunaxporponnma ,,Elettra™ (HUramuja), ,,Swiss Light Source™ (SLS) (IlIBajuapcka), 1 ALBA
(IlInanuja). OBo oOyxBara cienehe mpojexkTe Ha KOjuMa je Impejjiarad Ha MmpBa JiBa MPOjeKTa,
JIOK je Ha OCcTaJauM Oujia y4eCHUK:

Metabolic response of extremophilic microalga Chlamydomonas acidophila to high
Mn(II) concentrations, UcTpakuBauka cranuna ,,SISSI®, cuaxporpona ,,Elettra, Maj
2024. (mpojexat 20237234). Ipojexkar je ouemeH kao npeoruiacupann y CERIC-ERIC
no3uBy 2024-1.

Mechanisms of detoxification of high manganese concentrations by the extremophilic
microalga Chlamydomonas acidophila, WctpaxuBauka cranuma ,,XAFS“,
cunxpotpona ,,Elettra®, Maj 2024. (mpojexat 20240306).

Mechanisms of detoxification of high manganese concentrations by Chlorella.
HctpaxkuBauka ctanuna XAFS, cunxporpona ,Elettra®, Tpct, Urtanuja, OxTobap
2021. (mpojexar 20210133).

Mechanisms of cytotoxic effects of biliverdin(BV)-copper complex in human cancer
cells (malignant glioblastoma cell line). McrpaxuBauka cranuma  microXAS,
cuaxpotpon  ,,Swiss Light Source (SLS), Paul Scherrer Institute”, Bumures,
[IBajuapcka, dedpyap 2022. (mpojexar 20211995).

Coordinate and redox aspect of nickel metabolism in Chlorella. HctpaxuBauka
cranunia XRF, cunxporpona ,Elettra“, Tpcr, Hrammja, Mapt 2022. (mpojekat
20215092).

Metabolic response of different cell types in the green phase of microalga
Haematococcus pluvialis to high Ni(IT) concentrations. McTpakiBauka cTaHuIia
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MIRAS, cunxporpona ALBA Bapcenona, Illmanuja, Centembap 2022. (mpojexar
2022025640).

e Metal induced effect on (poly)phosphate contents in microalgae, second half of the
year. NMR centar Slovenije, Ljubljana, Slovenija, Maj 2024. (mpojexat 20242008).

e Metabolic response of extremophilic microalga Chlamydomonas acidophila to high
manganese concentrations. McrpaxkuBauka cranuna TwinMic, cuaxpoTtpoHa ,,Elettra®,
Tpcrt, Utanuja, Cenrrembap 2024. (mpojexat 20240044).

e Comparative study of the mechanisms of accumulation of iron by three different
strains of extremophilic microalga Chlamydomonas acidophila, Hcrpaxkuauka
cranuna ,,XAFS®, cuaxporpona ,,Elettra®, Maj 2025. (mpojekar 20245158).
Kangunatkuma je JOOMTHHWIIA TIPBE Harpaje 3a Mpemior Mpojekrta JaBHH TMO3WB

[lenTpa 3a mpomonujy Hayke 2023. mox HazuBoM benornasu cymoBu: Mucuja cracaBama, Tie
j€ aHTa)XXOBaHA M Kao Boha MpojeKTa U KOju ce peanusyje y capaamu ca Hayanum kiryboBuma
y Humy u 3ajeuapy.

5.2. MehynapoaHa Hay4yHa capaimba

Hp Munena [dumutpujeBuh je Ouna ydecHuK Ha mpojekTy “Radiation hormesis for
higher microalgae biomass yield” (2017-2020, No. G5320), y okBupy nporpama HATO
Hayka 3a mup u 0Ge3bennoct, ca maptHepuma u3 CjeaumeHux Amepuukux /[lpkaBa u
VYjenumenor KpaseBcTBa M 70 cana je pe3yiaTupaia ca TpU 3ajelHHYKe myOnukanuje (1o
penHuM OpojeBuma 22, 23, 31).

Kangunatkuma je 6mna unan COST Akuumje 2016-2020 CA15133: ,, The Biogenesis of
Iron-sulfur Proteins: from Cellular Biology to Molecular Aspects (FeSBioNet)”.
YcnocraBibeHe capanme y okBupy oBe COST akmmje pesyprupane cy ca JBe 3ajeTHHYKE
nyonukanuje ca ydecHuiuma ucte COST akmmje (mon peanum 6poje 2 u 6). Ox 2022.
yuecauna je COST axmuje ,,Iron-sulphur (FeS) clusters: from chemistry to immunology*,
FeSImmChemNet (CA21115; 2022-2026) Ha mo3uimju PykoBomuialm mporpaMa 3a Miaje
uctpaxkuBade. Y okBupy oBe COST axmnumje je moxahama xkypc NMR cnekropckomnuje y
Lentpy 3a maraetHy pe3onaniy (CERM) Yuusepsurera y @upenuun y Utanuju y centemOpy
2023. roauHe.

VY nocajnammsuM HCTpaXMBamkUMa Koja cy pe3yiToBasa mylnukanrjama capahuBana je
ca YKyImHO celaM Hay4YHHKa W3 WHOCTpAaHCTBAa ca TexHoyomKor yHuBepsuta y Jlendry
(Xonanauja), YHuBepsuretra y Manuectepy (Benuka bpuranuja), bejnop yHuep3urera
(Cjenumene Amepuuke [Ipxase), Llentpa 3a maruetny pesonannty (CERM), YHuBepsutera y
@upenuu (Mranuja), cunxporpona ,,CELL-ALBA* y lllnanuju u ,,Elettra® y Utanuju.

5.3. AHra:;koBaHoOCT y 00pa3oBamy 1 (popMHUpPaKY HAYYHHX KapOBa

Jp Munena /lumutpujeBuh je u3y3eTHO yKJbyueHa M mocBeheHa pa3Bojy Hay4dHO-
WCTPaXMBAYKUX BEIITHHA W 3HaWka MIIAIHMX KoJjera M cryaeHaTa. Kanmumatkuma HEYMOPHO
IIPEHOCH CBOja 3Hama KoJierama Ha MacTep M JOKTOPCKUM CTyaujama, Kao M BOJIOHTEPUMA, a
aKTHUBHO y9YECTBYje U y IPOTpaMHUMa IIPOMOIIH]je HayKe.

KangunaTkuma je akTUBHO y4eCTBOBAJIA y €KCHEPUMEHTATIHOM pPaay U y NMPaKTHUHO]
o0ymu Cuexxane Kopaueuh (pol). Bojoamh) Tokom m3pase meHE TOKTOPCKE JMCEpTaIln]je
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noJl Ha3uBoM ,,McnutuBame nnTepakuyje jona Cu(ll) u Mn(Il) ca cTpykTypHUM jennHUIIAMA
nonumepa henumjckor 3uma u Mykyca jennohenmjcke anre Chlorella sorokiniana usmoskene
abuotnukom ctpecy”, 2022, Yuusep3uter y beorpany — Xemujcku akynrer. 3ajeqHHUKE
nyonukamuje 6poj 22, 23 u 31 ap Munene {umutpujeBuh u np Cuexane Kosaueruh cy neo
MIOMEHYTE JIOKTOPCKE JTUCepTaIHtje.

Jp Muiena JlumutpujeBuh je yuecTBoBaja y U3pau Jieia eKCIepUMEHTAIHOT paja o
y TpUMEHU MeToje (IIyOpECIICHTHE CIEKTPOCKOIMje IOKTOpCcKe naucepranuje Jyrmana
Jumuha @akynrer 3a GU3MYKY XeMH]y, YHUBEpP3WTEeT Yy beorpamy, Mmoa Ha3HBOM
,,EKCIIEPIMEHTAIIHO U TEOPH)CKO UCIUTHUBAE OJJHOCA CTPYKTYpa-aHTUPAIUKAICKa aKTUBHOCT
oJabpaHUX HEYpOTpPaHCMHTEpa, HBHUXOBHUX IpeKypcopa M Merabonura®. Kao pesynrar ose
capagme oO0jaBJbeHA je jemaHa 3ajeHMuka myonukanuje 28. Ydemhe y MOMEHYTHUM
JHcepTalyjaM je OlMCaHoO M UCTAKHYTO y 3aXBaJIHUIIaMa OBHMX JAUCEpTaLH]a.

Hp HumutpujeBuh je y CBOjCTBY MEHTOpa Ousia aHTa)kOBaHa Y pealu3aluju IBa
MmacTtep paja:

1. Jenena Munuh. ,,ITpomena penokc crama 3enene anre Chlorella sorokiniana mpwu
noBulleHUM KoHueHTpanujama Huka (II)jona®, 2021. Yuusepsurer y beorpany-buomnomiku
dbakynter (caomnmreme 53).

2. Wnuja Ilerposuh. ,,YcBajame joHa manrana (II) xon 3enene jenHohenujcke aire
Hematococcus pluvialis®, 2024. Yuusep3urer y beorpaay-buosoriku daxymirer.

ITopen mentopctBa, np JumurtpujeBuh je Ouia YiaH KOMHCHU]E KaHIUAATKUIGU
Mapuju MunocassbeBuh (236/2022) Ha onOpanu Mactep pazaa ,,CIeKTPOCKOIICKO U TEOPH)CKO
UCIHUTUBAKE W30NPEHAIMHA: CTPYKTYpa, AHTUOKCHJIATHBHE OCOOMHE W MHTEpakuuje ca
nporenHuMa‘’, Ha PakynTeTy 3a GU3NUKY XeMHjy, Y HuBep3uteT y beorpamy.

Ip Munena JumutpujeBuh je 6una uian Komucuje 3a nu300p y UCTPaKUBAYKO 3BAHE
Cuexane Kosaueswuh (pol). Bojoauh).

Hp HumutpujeBuh je Ouna cymepBu3op CTyIAeHTHMa Xemujckor ¢akynrera,
VYuusepsutera y beorpany: Anexcanapu hykuh (BX 08/2017); Jbusbanu bpujazosuh (XE
31/2018); Auu Hekosuh (bX51/2018); Unujanu Cumonoruh (5X22/2021); Jenenu Crankuh
(bX27/2021); Tuja Tacuh (bX29/2021) u buonomxor ¢akynrera, Yausep3urera y beorpany:
Ann Pagouh (M6/2019). OHu cy 00aBHIM CTYIEHTCKY Mpakcy (CTpYy4HO-HCTPaKUBAUYKH
npojekar) Ha OJceKy 3a Hayke O >KMBHM CHCTeMHUMa Yy okBUpy ['pymne 3a OmoHeopraHcky
XeMH]y U pefoKc mporece y Tpajamy on 40 pamnux caru. [p HumurtpujeBuh je Ouina
cynepBuzop yuenuuu Jlanm Cranumh rumuasuje Csetu CaBa, beorpag koja je oOaBuia
IIpakcy OCHOBHM MPHUHLMIN pajia ca MUKpoairama y Tpajamy OJ Ba Mecella, TOKOM JIETHETr
pacnycra 2023. Jlp HumurtpujeBuh je y oxBupy Erasmus+ Mobility mporpama, akTHBHO
ydecTBOBala y OpraHu3alyju W H3BOhemYy TpEeHHHra 3a pajJ ca MUKpoairama 3a
nokTtopanakume u3 [losbcke, bapbapy [purac ca @akynrera NpupoJHUX HayKa, Y HUBEP3UTET
y KexyBy, u Jlynsy JaBumoBuu ca Dakynrera arpoHOMHje, XOPTHUKYATYpe U
OnommKkemepuHra, YHuBep3uter y lloznany. TpeHunr je Tpajao om 23 mo 27.05.2022.
TOJIMHE.

Kangunatkuma je PykoBommmar mporpama 3a mutanae ucrpaxuBade y okBupy COST
akmje FeSImmChemNet (CA21115; 2022-2026).

VY Toky mkonckux roauHa ox 2018/2019 no 2024/2025 anraxoBaHa Ha Ofp)KaBamby
npeaBamba M TOKAa3HUX BexOM Ha mpeamery buodusmuka HHCTpyMEHTalMja, KoOju ce
peanu3yje y OKBUPY MacTep cryauja YHuBepsutera y beorpamy - buomomxkor gakynrera,
Monyn buodusuka, y okBupy cryaujckux nporpama buosnoruja (BO-b®-03) u MonekymnapHa
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6uonoruja (MBU-bB®- 02). Takohe y okBupy macrep cryauja Paxynrera 3a GU3NUKY XEMH]Y
Vuuep3urer y beorpany y okBupy mpeamera doroxemuja ydecTBOBajia je y H3BOhemy
eKCIIepUMEHTAIHE BeXOe y TOKY mikojicke rogune 2018/19.

Ilp Munena JlumutpujeBuh je aKTUBHO YKJbYY€HA Yy MPOMOIM]Y M IOIYyJIApU3AIH]y
HayKe, Kao yuyeCHUK MaHudecramyje ,,Hoh ucrpaxxusaua“ ox 2018.

5.4. PenleH3uje pagoBa eBAJIYHPAHHUX 32 My0JMKOBalk€e Yy HAYYHUM YacONUCUMa

Hp Munena JlumutpujeBuh je Ouia aHraxoBaHa y CBOJCTBY PEIICH3EHTAa Yy jEIHOM
mehynapoanom gacomucy: Journal of Chromatography A 3a xoje je perieHsupana jeaan pa.
Journal of Chromatography A (M@0 4.049)

JCA-19-152: A High Resolution Measurement of Nucleotide Sugars by Using lon-Pair
Reverse Chromatography and Tandem Columns.

5.5. lIpenaBama mno mno3uBy; ypehuBame MoHorpaduja m HAyYHHX YACOMMCA;
YIAHCTBO Y HAYYHHM, MNPOrPaMCKHM ¥ OPraHU3alHOHHM oxoopumMa
KOH(epeHIIUja

Jp Munena JlumutpujeBuh je oapikana mpeaaBame Mo no3uBy: ,,dusndke ocHoBe Y B-
BUC cnekrpockomnuje U meHa MpUMEHa y aHaJTW3U OWIMBEpJMHA U HETOBOT KOMILJIEKCa ca
O6akpom™, mo mo3uBy Cprickor OHOJOUIKOT APYHITBA, HA CKYIy HAIMOHAJIHOT 3HA4Yaja,
onpxkanom 25.-30. cenremOpa 2018. ronune y Knanosy. [p AumutpujeBuh je 6una u 4nax
OpranusanuoHor ogdopa Hay4yHO-CTpydHE KOH(EpeHIHje HHTEPHAIMOHAIHOT KapakTepa
“Amazing Biochemistry” y HoBom Cany, 22-23. centem6pa 2022. roguse u “Biochemistry in
Biotechnology” y beorpany 21.-21. centem6pa 2023. oprano3uBane oj ctpane buoxemujckor
npymrasa Cpouje.

5.6. YnaHCTBa M AKTHBHOCT Y HAYYHHUM JAPYIITBUMA

Ip Munena JumutpujeBuh je uranuna Cprckor Ouonomkor apymrTsa; pymrTea 3a
¢dbusmonornjy 6mmpaka Cpobuje u buoxemujckor npymrea Cpouje (y kome je uwian Oxbopa 3a
Mmiazie)

6. KBAJIMTET HAYYHHUX PAJJOBA

bubnuorpaduja np Munene AumutpujeBuh y nepuoay ox 10.03.2020. go 16.01.2025.
obOyxBara ykymHO 36 OmOmmorpadckux jemuHuna. Kanaumatkuma 10 cajga uMa 00jaBJbeHUX
11 nHayynux pagoBa y MelyHapoJHMM wyacomucuma, M To 2 pajga y MehyHapoaHum
YJacolMCHMa W3Y3eTHUX BpeaHocTH (kareropwje M2la), 7 pagoBa y BpPXYHCKHM
mehynapoauum uvaconmcuma (M21), 2 paga y HCTakHYTOM MeljyHapOJHOM YacoIUCy
(xateropuje M22) u 1 pan y HaydyHoMm wyacommcy aomaher usnaBaya (MS52). Taxkobe,
KaHIUJIaTKUba uMa 24 caomiuTemha Ha CKYNMOBUMa Mel)yHapoAHOT M HaIlMOHAJIHOT 3Hayaja.
Kanmunatkuma je 10 caga octBapmia 214 murara 0e3 ayronurarta, ca XUpIHIOBUM HHAEKCOM
7, npema 6a3u Scopus. Kannumpatkuma je octBapuia ykynHo 149,50 moena, HOpMupano
115,34, a onx m3bopa y 3Bame HaydyHU capaJHHWK ocTBapmia je ykymHo 99,00, HopmupaHo
69,42, ca ykynauMm uMnakt gaxropom (UD) 75,57, a ox u3bopa y 3Bame HayuYHU CapaTHUK
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octBapuia je ykyman U® 58,46. Ykynan Opoj epekTUBHUX panoBa je 7 (ox uzbopa y 3Bame
Hay4YHH capaJHuk 3), a yKymaH 6poj Hopmupanux pagose je 10 (ox nzbopa y 3Bame HaydHH
capajiHuK 8).

6.1. Iperyiex HUTUPAHOCTH 00jaB/bEHUX PaI0Ba

[Ipukasanu mperien LUTHPAHOCTH pajgoBa np Mwiene umutpujeBuh ypahen je
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XupmoB HHAEKC KaHJIUIATKUBE H3HOCH 7 (0e3 ayTomnuTara) U HAyYHH PaJIoBU HA KOjUMa je
ap Mwitena JlumutpujeBuh koayTop 710 caia ¢y nuTHpanu yKymHo 214 myra (6e3 ayrouurara)
U TO:

e 113 uurara y meljynaponuum gaconucuma ca Science Citation Index nucre
e jemad urtat y Meh)ynapomauM MoHorpadujama (IOTIaBibe y KH3H)
Criucak nuTUpaHuX MyOJIuKanuja;

PAJl 3 (uutupan 80 myra):
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Science 103: 20-27.
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7. KATETOPU3AIINJA HAYUHUX PE3YJIATATA

Jlar je mperiies; KaTeropusalyje HaydHUX pe3yiTara MyOJIMKOBaHUX OJ1 JaTyma CEIHHIIC
Hay4yHOT Beha Ha K0joj je MMECHOBaHa KOMHCH]ja 3a OIICHY UCITYECHOCTH YCJIOBa 33 U300p y
3Balb¢ HAYYHHM CapaJHHUK 10 JaTyma CEIHMIIE HaydHOr Beha Ha KOjoj je MMEHOBaHA
KOMFCH]a 32 OlIEHY HCITYEHOCTH yCJI0Ba 3a H300p y BUIIHM HAYYHH CapaTHUK

KBanturatuBHu mnoka3aTesbu pe3yiTara HaydyHor pana aAp Munene lumutpujeBuh
IpUKa3aHu cy y Tabenama Koje ciesie:
Tabena 1. Cymapan mperien pe3ysiTaTa HayYHOUCTPAKHUBAYKOT pajia KaHIUIATKUILE, O
n300pa y 3Bambe Hay4HH CapaHHUK

Kareropuja bpoj YkynHo
OCTBapEeHUX Bpennoctu YkynHo 1
pesynraTa HOPMHUPAHO
pesyaraTa
M21a 2 10 20 14,55
M21 7 8 56 33,74
M22 2 5 10 8,13
M33 2 1 2 2
M34 17 0,5 8,5 8,5
M52 1 1,5 1,5 1,5
M64 5 0,2 1 1
YKVYIIHO 99 69,42
! Paposm HOpMMpaHu Npema Gopmynu: %; n - 6poj ayTopa
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TabGena 2. YxynHe BpeaHocT M KoeduIlMjeHTa KaHauaaTa mpeMa KaTreroprjama mpornucaHiM
y [IpaBuiHHKY 32 006JACT MPUPOTHO-MATEMATHYKHUX U MEIUIIUHCKUAX HAyKa

Heonxogno | OctBapeno | Hopmupano
XX=
Bumm VYkynHo
Hay*HH 50 99,00 69,42
capajHu
K
Ob6ase3nu | M10+M20+M31+M32
(1) +M33+M41+M42+M90 40 88,00 58,42
?2()33363*‘“ MI1+MI12+M2 1+ M22+M23 30 86,00 56,42

W3 npunoxeHux tabena MoXke ce BUIETH Aa je ap Mwunena umutpujeBuh HaKoH u3dopa y
3Bamb¢ HAYYHU CapaJHUK ocTBapwia pesynarare y Bpeanoctu ox 99,00 6omosa, 69,42 6omoBa
HAaKOH HOpMHpama Ha Opoj aytopa, mro mpemamryje 6poj ox 50 GomoBa koju ce 3axTeBa
[IpaBWIHUKOM 3a TpPaXKCHO HAYYHO 3Bamkbe BUIIM HAYYHH CapaJHUK. Y Kareropujama
MI10+M20+M31+M32+M33+M41+M42 np dumutpujeBuh je octBapuia 88 omnHocHo 58,42
00/10Ba HAKOH HOpMHpama, a y kareropujama M11+M12+M21+M22+M23 octBapuia je 86
OoIHOCHO 56,42 6og0Ba HAKOH HOPMHpama M TaKO HCIyHhaBa CBE YCIOBE NPOMUCAHE 3a
TPaKEHO HAYYHO 3BaIHC.

8. MULI/BEIBE U NPEJJIOT' KOMUCHUJE

Kangunatkuma ncnymwana cBe (popManHe U CYIITHHCKE YCIIOBE KOjU je KBAIU(DUKY]Y
3a u300p y 3Bamke BUIIM HaydyHH capaaHuk. [[p Mwunena JlumutpujeBuh je mocne uzdopa y
3Balkb€ HAY4YHHM CapaJHUK YCIEHIHO OJpXajla KOHTUHYUTET Yy MPEeTXOJHO 3aloyYeTUM
UCTpaXHBakbUMa, ajlH j€ | 3armoyvesa pajJ y HOBUM IPaBIMMa UCTPAKHUBAKA Ca HCTUM HHBOOM
nocBeheHocTH U ycmemHocTH. McTpaxkuBama KaHIUAATKUEBGE CY MYJITHAMCIUIMHAPHOT
KapakTepa, ¥ Kao TakBa Cy aKkTyellHa y Iupoj o0nactu Ouodusnke, OMOHEOPraHCKE XeMUje U
penokc 6uomnoruje. CIpeMHOCT 3a capaimby, KOJETHjaTHOCT U MOCBEheHOCT TUMCKOM paay
JIOBEIM Cy JO IUIOJHUX capaJmbH ca APYTUM KojeraMa M3 3eMJb€ U M3 HHOCTPAHCTBA.
EnTy3ujazam u nocsehenoct koje je np Mwiena [umutpujeBuh mokasanga Ha MOYETKY CBOT
UCTPAXHUBAYKOT pajia HEIPOMEH-CHU CY M JaHAC, U OHU IMPeJCTaBIbajy AParoleHH MOJICTHUIIA]
3a MITajie capaJHUKe KOjuMa IMMPEHOCH 3Hake M CKYCTBA.

Ha ocHoOBy cBera HaBeneHOr, KaHIuAaTKuma JAp Mwuinena [dumurtpujeBuh 10
Kputepujymmuma xoju cy npornucanu 3aKOHOM O HayllM U UCTpaxkuBamuma u [IpaBuiiHuKOM 0o
CTULIaby HCTPAXXMBAYKUX M HAyYHUX 3Bama KOje je Mponucaso MHHUCTApCTBO MPOCBETE,
HayKe U TEXHOJIOMIKOT pa3Boja Pemybmuke CpOuje ucnymaBa cBe MOTpeOHE yciaoBe aa Oyme
n3abpaHa y Hay4HO 3Balk€¢ BMIIM HayyHHM capaanuk. Komucuja npeanaxe Hayunom Behy
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Vuuepaurera y beorpaay - MHCTUTYTA 33 MyATHAMCIMIIMHAPHA HCTPAXKHBAK-A 114 TIPUXBATH
OBaj W3BEWITaj M Npefoxnu MunuctapcTsy Aa ap Munena Jumurtpujesuh 6yne uzabpana y
Hay4HO 3Baib€ BRI HAYYHH capajHHK.

Y beorpany,

YJIAHOBH KOMHUCHIE:

np Mean CnacojeBuh, Hay4HH CaBETHHK
Yuupepsuter y beorpaay - MHCTUTYT 3a MyJATHAKCUMIIMHAPHA HCTPAKMBaILA

8,90
~Z/ '; 2 f}/éf/btfé‘&,x‘«}
v 4~ s

Jp Munan Xuxuh, HaydHU CaBETHUK
Vuusepsurer y beorpany - MHCTUTYT 32 MyNTHAHCLMIUIMHApHA UCTPaXKHUBaba

M{ &‘JM/Z

ap ‘J’pbm ["ammh, Hay4H# CaBeTHUK
Yuusepsurer y beorpany, MHCTUTYT 01 naunonanHor 3Ha4aja 3a Peny6nuxy Cpbujy,
MuctuTyT 32 Guonowka uctpaxusama ,,Cunuina Crankosuh”
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