buonomku gaxkyarer YHUBEP3UTET Y BEOT'PALY
Bbpoj 3axreBa:50/135-1 BERY HAYUHUX OBJIACTHU NTPUPOIHUX HAYKA
JMarym: 14. 6. 2024.

3AXTEB

3a 1aBambe CarjJIaCHOCTH Ha OJIYKY O MPUXBATaby TeMe JOKTOPCKe
aucepramnuje u o onpehuBamy MeHTopa

Monmumo na, cxomno wi. 48 cr. 5 tau. 3) Craryra YHuBepsurera y beorpany (,,[nacHuk
VYuuep3urera“ 0p. 201/2018, 207/2019, 213/2020, 214/2020, 217/2020, 230/21, 232/22,
233/22 n 236/22), nate carnacHOCT Ha OJUTYKY O MPUXBaTamy TeMe JTIOKTOPCKE AUCepTalluje:

»XEeMHjCKe M  MOJIeKYJAapHO-TeHeTHYKe OCHOBe IHIMEHTaluje IBeTOBa
onadopanux Bpcra poaa Centaurium Hill (Gentianaceae)”

HAYUYHA OBJIACT: buonoiike Hayke.

INOJALIN O KAHAUIATY:
1. Ime, ume jeHOT ponuTesba U Mpe3uMe KaHIuaaTa:

Musiow /I. Toxoposuh

2. [IperxonHo oOpazoBame (Ha3UB U cenuIITe (haKynTeTa, CTYIH]CKH IPOrpam):

VYuusep3uteT y beorpany - buonomku dakynrer.

3. l'oguna qummomupama: 2020.

4. TomuHa yrrca Ha qoktopeke crymuje: 2021/2022.

VYuausepsuret y beorpany - buosnomku ¢akynarer

5. HasuB crynujckor mporpama JOKTOPCKUX cryauja: buomoruja, momyn: ®usuosnoruja u
MOJIEKYyJTapHa Ouosioruja Onspaka.

MOJHOIIEH-A MPHjaBe TeMe JOKTopcke nucepranuje: 29. 4. 2024.



IHOJAIIX O MEHTOPY

A:

Nwme n mpesume MmerTopa: ap Muianna Musayrtunosuh,

3Bame: HAyYHU CapaJHUK, YHUBEp3UTeT Y beorpany - MHCTUTYT 3a OMOJIOIIKA UCTPaXKUBabHa
”Cunnnra CrankoBuh”, UHCTUTYT o HAlTMOHATHOT 3Hadaja 3a Penyomuky Cpoujy.

Crnmcak pajoBa Koju KBATH(PHUKY]y MEHTOpPa 3a BOhEeHE TOKTOPCKE McepTaIje:

1. Milutinovi¢, M., Nakarada, P., Bozunovi¢, J., Todorovi¢, M., Gasi¢, U., Zivkovi,
S., Skori¢, M., Ivkovi¢, ., Savi¢, J., Devrnja, N., Ani¢i¢, N., Banjanac, T., Mojovi¢,
M., Misi¢, D. 2023. Solanum dulcamara L. Berries: A Convenient Model System to
Study Redox Processes in Relation to Fruit Ripening. Antioxidants. 2023; 12(2):346.

2. Bozunovi¢, J., Ivanov, M., Petrovi¢, J., Gasi¢, U., Nakarada, ., Milutinovi¢, M.,
Ani¢i¢, N., Giba, Z.,, Misi¢, D., Stojkovi¢, D. 2023. Solvent System-Guided
Extraction of Centaurium spicatum (L.) Fritch Provides Optimized Conditions for the
Biological and Chemical Characteristics of the Herbal Extracts. Pharmaceuticals.
16(2):245.

3. Bozunovié, J., Milutinovié¢, M., Ani¢ié, N., Skori¢, M., Matekalo, D., Zivkovié, S.,
Dragicevi¢, M., Filipovi¢, B., Banjanac, T., Petrovi¢, L., Misi¢, D. 2022. Functional
Characterization of Genes Coding for Novel B-D-Glucosidases Involved in the Initial
Step of Secoiridoid Glucosides Catabolism in Centaurium erythraea Rafn. Frontiers
in plant science, 13. 4.444

4. Filipovi¢, B., Skori¢, M., Gasi¢, U., Dragi¢evi¢, M., Bozunovi¢, J., Matekalo, D.,
Zivkovié, J.N., Banjanac, T., Siler, B., Bohanec, B., Milutinovi¢, M., Mi3i¢, D. 2022.
Spatial and temporal patterns of secoiridoid and xanthone biosynthetic pathways
during early development of Centaurium erythraea Rafn, as altered by ploidy level.
Industrial Crops and Products, 186, 115146

5. Milutinovi¢, M., Lindsey, B.E. Ill., Wijeratne, A., Hernandez, J.M., Grotewold, N.,
Ferndndez, V., Grotewold, E., Brkljacic, J. 2019. Arabidopsis EMSY-like (EML)
histone readers are necessary for post-fertilization seed development, but prevent
fertilization-independent seed formation. Plant Sci. 285:99-109.



b:

Nme u mpesume menTopa: ap Anera CadosspeBuh,
3Bame: penoBHU npodecop, Yausep3uter y beorpany - buonomku dakynrer.

Criucak pazioBa Koju KBaM(UKY]y MEHTOpa 3a Bol)emhe JOKTOPCKE TucepTalmje:

1.

Cosi¢ MV, Misi¢ D, Jakovljevi¢ K, Giba Z, Sabovljevi¢ A, Sabovljevi¢c M,
content of phenolic compounds under NaCl stress. Molecules 28: 1794. doi:
10.3390/molecules28041794.

Jadranin B, Cosi¢ M, Bozovi¢ D, Vyjici¢ M, Igantov M, Ignatova E,
Sabovljevi¢ A, Sabovljevi¢ MS. 2023. An insight into biology of the rare and
peculiar moss Pterygoneurum sibiricum (Pottiaceaea): a conservation
physiology approach. Plants 12(6): 1359. doi: 10.3390/plants12061359.

Mandi¢ M., Oaldje M., Luni¢ T., Sabovljevi¢ A., Sabovljevi¢ M., Gasi¢ U.,
Duleti¢-Lausevi¢ S., Bozi¢ B., Bozi¢ Nedeljkovi¢ B. 2021. Chemical
characterization and in vitro immunomodulatory effects of different extracts of
moss Hedwigia ciliata (Hedw.) P. Beauv. From Vrsacke Planine Mts., Serbia.
PLOS ONE, 16 (2): https://doi.org/10.1371/journal.pone.0246810

Kasalica B., Mileti¢ K., Sabovljevi¢ A., Vyji¢i¢ M., Jeremi¢ D., Belca I,
Petkovi¢-Benazzouz M. 2021. Nondestructive optical method for plant overall
health evaluation. Acta Agriculturae Scandinavica Section B — Soil and Plant
Science, 2021; https://doi.org/10.1080/09064710.2021.1928740

Cosi¢ M., Vuji¢ié M., Sabovljevi¢ M., Sabovljevié A. 2020. Effects of ABA and
NaCl on physiological responses in selected bryophyte species. Botany, 98 (11):
639-650. https://doi.org/10.1139/cjb-2020-0041

Oo6asemramo Bac jna je HacraBHo-nayuno Behe VYuuBep3utetra y beorpany-
Bbuonomkor ¢akynrera, Ha ceqHuuU onpkaHoj 14. 6. 2024. roa. pa3MOTpUIIO MPENTIOKEHY
TeMy M 3aKJbYYWJIO JIa je TeMa MoM00Ha 3a M3panay JOKTOPCKE AWCEpPTAIHje jep CaapkKu
OpPUTMHAJIHY HJIEjy U JIa je OJ] 3Hauaja 3a pa3Boj HayKe, IPUMEHY HEHUX pe3yiTara, OJHOCHO
pPa3Boj HayYHE MUCITH YOTIIIITE.

IIpunor:

Hexkan buomomkor ¢akynrera

[Ipod. np Jbyoumra CranucapipeBuh

1. IIpemior TemMe TOKTOPCKE TUCEPTAIHje ca 00Pa3IOKECHEM.
2. AKT HaJUIe)KHOT Tena GakylnTeTa o MoJg0OHOCTH TeME 3a U3PaLy JOKTOPCKE UCepTallnje.
3. EnextpoHcka Bep3nja


https://doi.org/10.1371/journal.pone.0246810
https://doi.org/10.1080/09064710.2021.1928740
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Ha ocHoBy unana 96. 3akoHa 0 BHCOKOM oOpa3oBamy, wiaHa 62. craB 1. tauka 12.
Craryra Yausepsutera y beorpany-buomnomikor daxynrera u umana 29. IlpaBuimHuka o
JTOKTOPCKUM cTynujama Ha YHuBep3utety y beorpany-buonomkom daxynrery, 6p: 15/276 on
07.09.2018; 15/122 ox 14.06.2019.; 15/132 on 11.09.2020. ronune., HactaBHO-Hay4HO Behe
@akynrera, Ha VIl penoBHoj cennuim onpskanoj 14. 6. 2024. rogune, noxHeno je

OAJNYKY
0 MpUXBaTamky TeMe JOKTOPCKe qucepTranuje u onpehuBamy MeHTopa

Ha ocnoBy M3Bemraja Komucuje 3a oreHy HaydHe 3aCHOBAaHOCTH TEME JIOKTOPCKE
JHcepTalyje MpuxBaTa ce TeMa JJIOKTOpCKe AucepTanyje u oapelyje MeHTOp KaHIuaaTy.

Musiomry /1. TogopoBuhy, Mactep OMOJIOT, CTYIU]CKOT MPOrpaMa JOKTOPCKHUX
cryauja: buonoruja, moxyn: ®dusnonoruja u MojeKkynapHa Ouonoruja Ousbaka, Mo Ha3UBOM:

»XEMHUjCKe W MOJIEKYJAPHO-TeHETHYKe OCHOBE TMHMIMEHTalHje 1BeTOBa
onadpanux Bpcra poaa Centaurium Hill (Gentianaceae)”

3a meHTOpe ce onpelyjy:
1. np Mununa MwnytunoBuh, HaydHU capagHuk, YHUBep3uTeT y beorpany - UHcTutyT

3a Owmonomka ucrpaxuBama ~Cuauma CrankoBuh”, WHCTUTYT Off HallMOHAIHOT
3Ha4aja 3a Pemmyonuky Cpowujy,

2. np Amnera CabomsbeBuh, penoBu mpodecop, YHuBepsurer y beorpany - buomomku

daxynrer.
Jexan buonomkor ¢akynreTra
[Ipod. np Jbyouma CranucaBibeBuh
HocraButu:
— VYuuBepsutery y beorpany,
— JIOKTOpaHTY,
—  MEHTOpY;

— CrpyuHoj cnyx0u dakynrera



HACTABHO-HAYYHOM BERhY BUOJIOIIKOI' ®PAKYJTETA
YHUBEP3UTETA Y BEOI'PALY

Ha VIl penoBuoj cemuunu HacraBHo-HayuHor Beha buonomkor ¢akynrera
VYuusepsutera y beorpany onpsxkanoj 13.05.2024. ronune, onpehenn cmo y Komucujy 3a oneny
HCIYHEHOCTH YCJIOBA W HAydHE 3aCHOBAaHOCTH TMPEJIOKEHE TeME 3a H3paay JOKTOPCKE
mucepraniije Musomia JI. TomopoBuha, mom HacioBoMm: ,,XeMHjcKe M MOJEKYJIaApPHO-
reHeTHYKe OCHOBe NHIMeHTalHje IBeToBa omadpanmx Bpcra poma Centaurium Hill
(Gentianaceae)”.

Ha ocHOBy momHere AOKyMEHTalMje W yBUAAa y Jocagammspu paa Mwuaoma [l
TonopoBuha, Komucuja mnomHocu HacraBHo-HayuyHom Behy buonomkor —¢akynrera
VYuusepsutera y beorpany cienehu:

M3IBEWNTAIJ
A. buorpadmja:
Onwru nogaum:
Nwme, cpeame cnoBo u npesume: Munom J[. Togoposuh
Harym u mecto pohema: 29.07.1996, Jlo3zununa

Oopa3zoBame:
- Cpenmwa MeaunMHcKa mkoda ,,Ceetu Casa®, JIoznuia

- OcHoBHe akageMmMcke cryauje Ha buomomkom Qakynrery YuuBep3urera y beorpany,
CTyIMjcKu Tiporpam: bruonoruja

- Macrep akagemcke cryauje Ha buosomkom dakynrery YHuBepsurera y beorpany, cTyamjcku
nporpam: buosnoruja, Mmogyn: @usnoaoruja U MoJIeKyJiapHa Orosioruja Ousbaka

3anociaeme:

2020 - 2022 - TI'panmckm 3aBoja 3a jaBHO 31paBibe, beorpam; MojekymnapHa HjarHOCTHKA
uHpexTuBHe 601ectu Koua-19

2021 - cama — WCTpakWBau NPUIIPABHUK, MHCTUTYT 3a OHMONOIIKa MCTpakuBama ,,CHHHIIA
CrankoBuh® - MHCTHTYT o HamuoHanHOr 3Hayaja 3a PemyOmuky CpOujy, YHUBEp3UTET Y
beorpany

Kypcesn :
2023 - xypc 6uonndpopmaruke, buonomku daxynrer, Yuusep3urer beorpany

IIpojexTn:
e Vroop UBMCC ca MunHcTapcTBOM HayKe, TEXHOJIOUIKOT pa3Boja u uHoBauja PC
(451-03-68/2024-14-200007)
e “Oxygen sensing a novel mean for biology and technology of fruit quality”, nmpojekat
Cost Action CA18210 (akponum RoxyCOST) (Tpajame: 2019 — 2023. roause);



YJIaHCTBO Y HAYYHHM JIPYIITBHMA:
e (Cpricko OMOJIONIKO APYIITBO
e JlpymTBo 3a ¢usuosnorujy oussaka Cpouje
e FESPB (®enepamnuja EBpornickux apymraBa 3a 0MoJIorujy Ousbaka)
e JlpymTBo renetuyapa Cpouje

Crpanu je3uum:
e Enrueckn jesuk

IToceOHe aKTHBHOCTH M Harpaje:

2022 - Yuecnuk Tpeher xonrpeca 6uomnora Cpouje oapsxkanor ox ox 21. go 25. centemOpa Ha
3matubopy, Cpouja;

2022 - Vuecuuk Ha EBporckoj Hohu ucTpakmBada y OKBHpPY mpojekrta ,,Road to Friday of
Science and Art — ReFocuS Art“, koju ¢unancupa EBporicka komucuja y okBupy ,,Horizon
Europe®— nporpama 3a uctpaxxuBame M WHOBaIM]je MoTnporpama ,,Mapuja CximomoBcka-Kupu*
(HORIZON-MSCA-2022-CITIZENS-01-ReFocuS Art — 101061356);

2022 - Ynan opraHu3anmuoHOr oa0opa JApYror roAMIIkEr cacTaHka mpojekra Cost Action
CA18210 (akporum RoxyCOST) oz 4. no 6. okTobpa y beorpany;

2022 — Vyecuuk Ha Kondepennuju [dpymrTBa 3a ¢usnonorujy ousbaka CpOuje moj Ha3MBOM
,»4th International conference of Plant Biology (23rd SPPS Meeting)*, oap»xanoj y beorpany ox
6. 1o 8. okTOOpA;

2023 — Yyecuuk 16. dectuBana Hayke, oapxkaHor y beorpany ox 17. mo 19. maja ox ctpane
[lenTpa 3a mpomonnjy HayKe

2024 - Ynan opranuzaimoHor oaoopa koHdepenmuje pymraa 3a ¢usnonorujy ouspaka Cpouje
»oth International Conference on Plant Biology (24th SPPS Meeting)* ox 03. 1o 05. okTobOpa Ha
CpebpHowm jezepy

b. budaunorpagmuja:
1. PagoBu y yaconucuma MelyyHapoJHOT 3Havaja:

Papn y mehhynaponnom yaconucy u3y3eTHuX BpeaHoctu M21a
1. Gasi¢, U., Banjanac, T., Siler, B., Bozunovié, J., Milutinovi¢, M., Ani¢i¢, N., Dmitrovié, S.,
Skori¢, M., Nestorovi¢ Zivkovié, J., Petrovi¢, L., Todorovié¢, M., Zivkovi¢, S., Matekalo, D.,
Filipovi¢, B., Luki¢, T., & Misi¢, D. (2023). Variation in the chemical profiles of three foxglove
species in the central Balkans. Frontiers in Plant Science, 14.
https://doi.org/10.3389/fpls.2023.1155297.

2. Milutinovi¢, M., Nakarada, D., Bozunovi¢, J., Todorovié¢, M., Gasi¢, U., Zivkovié, S., Skorié,
M., Ivkovi¢, D., Savi¢, J., Devrnja, N., Ani¢i¢, N., Banjanac, T., Mojovi¢, M., & Misi¢, D.


https://doi.org/10.3389/fpls.2023.1155297

(2023). Solanum dulcamara L. Berries: A Convenient Model System to Study Redox Processes
in Relation to Fruit Ripening. Antioxidants, 12(2), 346-346.
https://doi.org/10.3390/antiox12020346.

2. KoHrpecHa caonmTema Ha CKylIoBUMa Mel)yHapoAHOT 3Hayaja ITaMIaHa y U3BOAY
Caonmreme ca meh)ynapoaHor ckyna mramnaso y nuzsony M34

1. Anici¢, N., Matekalo, D., Stojkovi¢, D., Dmitrovi¢, S., Nestorovi¢ Zivkovié, J., Skorié,
M., Gasi¢, U., Milutinovié, M., Petrovi¢, L., Bozunovi¢, I., Filipovié, T., Banjanac, T., Siler, B.,
Todorovié, M., Luki¢, T., Milutinovi¢, M., Misi¢, D. (2022). Alterations in specialized
metabolism and antioxidant capacity of Nepeta sibirica L. as induced by two Trichoderma sp.
4th International Conference on Plant Biology [And] 23rd SPPS Meeting; 2022 Oct 6-8;
Belgrade, Serbia. Serbian Plant Physiology Society.

2. Gasi¢, U., Nestorovié¢ Zivkovié, J., Dmitrovi¢, S., Ani¢ié, N., Milutinovié, M., Skorié,
M., Bozunovié, J., Petrovi¢, L., Siler, B., Filipovi¢, B., Banjanac, T., Matekalo, D., Todorovié,
M., Luki¢, T., Dragi¢evi¢, M., Misi¢, D. (2022). Metabolomic evaluation of five Nepeta species
(fam. Lamiaceae) using liquid chromatography with multistage mass spectrometry. Book of
Abstracts: Plants in Changing Environment: International Conference of the Slovenian Society
of Plant Biology; 2022 Sep 15-16; Ljubljana, Slovenia. Ljubljana: Slovenian Society of Plant
Biology.

3. Dmitrovié, S., Nestorovié¢ Zivkovié, J., Ani¢ié, N., Skori¢, M., Gasi¢, U., Milutinovié,
M., Matekalo, D., Petrovi¢, L., Bozunovi¢, J., Filipovi¢, B., Banjanac, T., Siler, B., Todorovié,
M., Luki¢, T., Milutinovi¢, M., Misi¢, D., (2022). Physiological and antioxidant defense
mechanisms of Nepeta nervosa plants against polyethylene glycol (PEG)-mediated drought
stress. Book of Abstracts: 4th International Conference on Plant Biology [And] 23rd SPPS
Meeting; 2022 Oct 6-8; Belgrade, Serbia. Belgrade: Serbian Plant Physiology Society.

4, Banjanac, T., Gasi¢, U., Nestorovié¢ Zivkovié, J., Dmitrovié, S., Ani¢ié, N., Milutinovié,
M., Skori¢, M., Bozunovié, J., Petrovié, L., Siler, B., Filipovi¢, B., Matekalo, D., Todorovi¢, M.,
Luki¢, T., Dragi¢evi¢, M., Milutinovi¢, M., Misi¢, D., (2022). Liquid chromatography with
multistage mass spectrometry as a method for chemical differentiation of ten Nepeta species
(fam. Lamiaceae). Book of Abstracts: 4th International Conference on Plant Biology [And] 23rd
SPPS Meeting; 2022 Oct 6-8; Belgrade, Serbia. Belgrade: Serbian Plant Physiology Society.

5. Nestorovi¢ Zivkovié, J., Dmitrovié, S., Ani¢i¢, N., Gasi¢, U., Milutinovi¢, M., Skori¢,
M., Bozunovié, J., Petrovi¢, L., Siler, B., Filipovi¢, B., Banjanac, T., Matekalo, D., Todorovié,
M., Luki¢, T., Misi¢, (2022). Chemical constituents and biological activities of two Nepeta
species: N. cataria L. and N. nuda L. Book of Abstracts: Plants in Changing Environment:
International Conference of the Slovenian Society of Plant Biology; 2022 Sep 15-16; Ljubljana,
Slovenia. Ljubljana: Slovenian Society of Plant Biology.

6. Todorovi¢, M., Milutinovi¢, M., BoZunovi¢, J., Anici¢, N., Petrovi¢, L., Skori¢, M.,
Nestorovi¢ Zivkovié, J., Banjanac, T., Gasi¢, U, Zivkovié, S., Lukié¢, T., Dmitrovi¢, S.,
Matekalo, D., Siler, B., Milutinovi¢, M. Misié, D., (2022). Comparative metabolomics of two
Centaurium species displaying variable flower coloration phenotypes. 4th International


https://doi.org/10.3390/antiox12020346

Conference on Plant Biology [And] 23rd SPPS Meeting; 2022 Oct 6-8; Belgrade, Serbia.
Belgrade: Institute for Biological Research “SiniSa Stankovi¢”— National Institute of Republic of
Serbia, University of Belgrade.

7. Lukié, T., Banjanac, T., Jeli¢, M., Brkuganin, M., Gasi¢, U., Nestorovi¢ Zivkovié, J.,
Dmitrovi¢, S., Anici¢, N., Milutinovi¢, M., Skori¢, M., Bozunovi¢, J., Petrovi¢, L., Filipovi¢, B.,
Matekalo, D., Todorovi¢, M., Siler, B., Misi¢, D. (2022). Chloroplast trnL - trnF region
variation in the genus Centaurium Hill as a molecular indicator of natural interspecific
hybridization. Book of Abstracts: 4th International Conference on Plant Biology [And] 23rd
SPPS Meeting; 2022 Oct 6-8; Belgrade, Serbia. Belgrade: Serbian Plant Physiology Society.

8. Gasi¢, U., Luki¢, T., Todorovié¢, M., Petrovi¢, L., Ani¢i¢, N., Milutinovi¢, M.,
Bozunovié, J., Nestorovi¢ Zivkovié, J., Banjanac, T., Matekalo, D., Filipovi¢, B., Dmitrovié, S.,
Siler, B., Skori¢, M., Zivkovi¢, S., & Misié¢, D. (2022). Metabolomic evaluation of three Digitalis
species (fam. Plantaginaceae) using liquid chromatography with multistage mass spectrometry.
4th International Conference on Plant Biology [And] 23rd SPPS Meeting; 2022 Oct 6-8;
Belgrade, Serbia. Belgrade: Serbian Plant Physiology Society.

9. Milutinovi¢, M., Nakarada, D., Bozunovié, J., Gasi¢, U., Zivkovié, S., Savié, J., Skorié,
M., Devrnja, N., Banjanac, T., Todorovi¢, M., Mojovi¢, M., Milutinovi¢, M., Misi¢, D. (2022).
Tissue-specific distribution of antioxidants during ripening of Solanum dulcamara L. fruits: the
redox state alterations. 4th International Conference on Plant Biology [And] 23rd SPPS Meeting;
2022 Oct 6-8; Belgrade, Serbia. Belgrade: Serbian Plant Physiology Society.

10. Milutinovi¢, M., Jovanovi¢, O., Devrnja, N., Todorovié¢, M., Zivkovié, S., Savié, J.,
Skori¢, M., Pua¢, N., Skoro, N., Hensel, K., Cimerman, R., Lavrikova, A., Janda, M., &
Machala, Z. (2022). Molecular response to PAW in model plant species. Book of Abstracts: 9th
Central European Symposium on Plasma Chemistry (CESPC-9) Joint with COST Action
CA19110 Plasma Applications for Smart and Sustainable Agriculture (PIAgri); 2022 Sep 4-9;
Vysoké Tatry, Slovakia. Bratislava: FMFI UK.

11. Anici¢, N., Filipovi¢, B., Dmitrovi¢, S., Nestorovié¢ Zivkovié, J., Skori¢, M., Gasi¢, U.,
Milutinovi¢, M., Matekalo, D., Petrovi¢, L., Bozunovi¢, J., Banjanac, T., Siler, B., Todorovié,
M., Luki¢, T., Milutinovi¢, M., Misi¢, D. (2022). Elicitation effects of methyl jasmonate on
iridoid biosynthesis in leaves of Nepeta rtanjensis and Nepeta nervosa. Book of Abstracts: 4th
International Conference on Plant Biology [And] 23rd SPPS Meeting; 2022 Oct 6-8; Belgrade,
Serbia. Belgrade: Serbian Plant Physiology Society.

12. Petrovi¢, L., Skori¢, M., Anici¢, N., Todorovi¢, M., Matekalo, D., Milutinovi¢, M.,
Bozunovi¢, J., Zivkovié, S., Nestorovi¢ Zivkovi¢, J., Dmitrovi¢, S., Siler, B., Banjanac, T.,
Luki¢, T., Filipovi¢, B., Gasi¢, U., Milutinovi¢, M., Misi¢, D. (2022). Iridoid profiles and
expression patterns of iridoid-related biosynthetic genes in three Nepeta nuda L. accessions. 4th
International Conference on Plant Biology [And] 23rd SPPS Meeting; 2022 Oct 6-8; Belgrade,
Serbia. Belgrade: Serbian Plant Physiology Society.



13. Siler, B., Petrovi¢, L., Banjanac, T., Luki¢, T., Matekalo, D., Skorié, M., Gasié, U.,
Nestorovié Zivkovié, J., Dmitrovi¢, S., Milutinovi¢, M., Ani¢i¢, N., Bozunovié, J., Filipovi¢, B.,
Todorovié¢, M., Misi¢, D. (2023). Patterns of genetic and metabolic variations of Nepeta nuda L.
in the central Balkans. 14th International Conference of the French Society of Plant Biology;
2023 Jul 3-6; Marseille, France. French Society of Plant Biology.

14.  Luki¢, T., Siler, B., Nestorovi¢ Zivkovié, J., Jeli¢, M., Brkuganin, M., Filipovié, B.,
Todorovi¢, M., Banjanac, T., Misi¢, D. (2023). Molecular markers in the detection of
interspecies hybridization — a model study on the genus Centaurium Hill. 14th International
Conference of the French Society of Plant Biology; 2023 Jul 3-6; Marseille, France. French
Society of Plant Biology.

15. Matekalo, D., Ani¢i¢, N., Gasi¢, U., Skori¢, M., Siler, B., Banjanac, T., Nestorovi¢
Zivkovié, J., Dmitrovié, S., Filipovi¢, B., Milutinovi¢, M., Bozunovi¢, J., Petrovi¢, L.,
Todorovi¢, M., Luki¢, T., Misi¢, D. (2023). Uncovering the tissue-specific regulation of iridoid
biosynthesis in two chemodiverse Nepeta species: integration of transcriptomics and
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B. Tema jokTopcke aucepraumje: buosioruja, ®usnonoruja u MoyieKyjapHa Ouoaoruja

onspaka

HacaoB qucepramnuje: ,,XeMHujcke 1 MOJIEKYJIapHO-TEHETHYKE OCHOBE IMUTMEHTAIIH]€ IIBETOBA
omabpanux Bpcta poga Centaurium Hill (Gentianaceae)

IIpenmer 1OKTOpPCKe AUCEPTALIMjE:

Pon Centaurium Hill je najsehu pon y oxBupy dpammnuje Gentianaceae (pamunuja nuHiypa),
YHjH apeajl paclpocTpamema 00yxBaTa ceBepHY XeMucepy, Te ce 0Tyzna BpCTe OBOT Poja MOTY
nahu y EBpomu, kao u y nenoBuma Asuje u CeBepHe Adpuke. OBaj poa ce cacToju oA
JEOHOTOAMIITHHX, TBOTOAUNIBAX M PETKO BHIIETOMUIIBUX 3€JbAaCTUX BPCTA KOje KapaKTepHUIILy
po3e oOojenn 1BeToBU. JlekoBura cBojctBa kumumie (Centaurium erythrea Rafn),
Haj3acTyIUbeHHje Bpcre poma Centaurium, ce mnpunmcyjy ¢GapMakoJOMKH —aKTHBHUM
CIELMjaTU30BaHUM MeTa0oauTUMa Mel)y KojuMa cy Haj3acTYIUbeHHJU MOHOTEPIICHOUIH
(cexoupupouan) U ¢GeHOTHA jeNuiema (KCAaHTOHHU, (eHOIHe KucenuHe u (rmaBoHouaw) [1].
[maBHM TPOMYKTH CEKyHIApHOT MeTa0oMM3Ma KHYHIE Cy CEKOUPHUIOUIN CBEPO3HII,
CBepLUjaMapUH M TeHIMONUKPUH. CEeKOMPUAOMIHU TIMKO3MIM HUMajy aHTHOAKTEpHjCKO,
aHTU(YHTATHO, aHTUTYMOPCKO, aHTUAMja0CTHYHO, XEHATOMPOTEKTUBHO U TaCTPONPOTEKTUBHO



nejcrso [2]. C. erythraea je majuctpakuBanuja Bpcta poaa Centaurium, aau v morogaH Moje
cucreM y Ouonoruju paszBuha OWJbaka, y HCTpakuBamuMma (U3MOJIOTHjE CTpeca, alld U Y
nomynanuoHoj reHetund U uroxemuju. Ocrame Bpcre poma Centaurium, ykspyuyjyhun C.
pulchellum u C. tenuiflorum, nokasyjy ciaumyHe KapakTepUCTUKE Y MOTJIEAY (PUTOXEMHjCKOT
cacrtaBa M OMOaKTHBHHX CBOjcTaBa. MHTepecaHTHO je ma cy Bpcre poma Centaurium pematuBHO
cnabo TpoydeHe y TMOrjeny cajpaja aHTOLHWjaHa KOjU Cy MOCHEeNbUX TOAUHA Y JKUXKH
HWHTEpEeCOoBama 300T MOTCHIMjaTHE MPUMEHE y (papMareyTckoj U KO3METHYKO] HHAYCTPHjHU, KA
U y UHIYCTPUJU XpaHe, A€ CIyXe Kao MpUpoaHu nurMeHTH. [Ipemnpeka 3a MacoBHY NMpPUMEHY
aHTOIIMjaHa jeCTe HUXOBA PeaTUBHA HECTAOMIHOCT M OTPaHWYCHA JAOCTYITHOCT M3 MPUPOIHUX
pecypca. Kao anrepHaruBa, mocroje OMOTEXHOJIOIIKM IMOCTYNLHM 33 MPOAYKIH]Y onapeheHux
aHTOIIMjaHa y XeTEPOJIOTUM ToMahHUMa Ka0 IITO Cy KBACIIH.

VY OKBHpY BHUIICTOAMIIBUX TEPEHCKUX HCTPaXKWBamkba HCTpakuBauke rpyme ca Ojeibema 3a
¢busnonorujy oumaka UBUCC, y Hekum on npupoaaux momynanuja spcra C. pulchellum (Sw.)
Druce (nokanmurer Cybotnuka nerrdapa, Cpouja) u C. tenuiflorum (Hoffmanns. & Link) Fritsch
(moxamurer Urano, lpua ['opa) npumehena je uzpaxeHa GeHOTUIICKA BAPHjaOMITHOCT Y TIOTJIEAY
60je nBeroBa (Oenme u posze ¢opme), Koju OOMYHO mocenyjy mner (pehe ueTupu) KpyHUUHUX
muctuha. C o03upoM f1a ce paau 0 OMJBHUM BpCTaMa KOJ KOJUX JTOMHHHUpPA CaMOOILIONKA Kao
pEenpoyKTHBHA cTparerdja [3], ¥ caMUM TUM BHCOK CTEIE€H XOMO3UTOTHOCTH Y IOITyJIalHjama
[4], He u3HeHal)yje UMmCHUIIA J1a CY C€ jeMHKE ca OeIrM IIBETOBHUMA OJprKajie y IMoIyJialnjama
KOjHMa JIOMUHUPAjy po3€e jeJUHKE Kpo3 Bulle ce3oHa. busbke @1 reneparuje C. pulchellum u C.
tenuiflorum, oxrajene u3 cemena Ousbaka ca OeTUM I[BETOBUMA y €X SitU yCITOBMMa, HCKJbYYHBO
nokasyjy ¢eHoTun ca OenuM I[BETOBHMMA, INTO HJAE Y MPHUIIOr MpPETHOCTaBKaMa pPaHUjUX
uctpaxuawa nga C. pulchellum cmama y rpyny oOmuratHux ayroramumx Bpcta [3]. C.
pulchellum u C. tenuiflorum cy jemnoromuimme 3esbacte OHIBKE KOje MPOAYKY]Y BEIUKH OpPO]
cutHux cemeHa (<0.01 mQ) u penaTMBHO JIaKO C€ MOTY T'ajUTH Yy YCIOBHMA CTAaKJICHHKA M Y
Kyntypu in vitro. Cse oo umam Bpcre C. pulchellum u C. tenuiflorum macamaum momen
CHCTEeMHUMa 3a MPOYyYaBakE XEMH]CKAX M MOJICKYJIAPHUX OCHOBA MUTMEHTAIIH]jE [[BETOBA, O YEMY
Hema mogaraka y auteparypu. C. pulchellum (Sw.) Druce, y nHapoay mo3Hara ¥ Kao KHYHIA
CHTHa, je HajIImpe pacripocTpameHa Bpcra poga Centaurium. XaOutyc jeAMHKU OBE BPCTE, MOXKE
Jla Bapupa y 3aBHCHOCTH Ol YCJIOBa CpPEIHMHE, TaKO Ja Iea OMJbKa MOXE MMAaTH CaMo jelaH
HOJIYC ca jeTHMM LIBETOM Ha BPXY (KaJa Cy HEIOBOJbHU YCIIOBH), WJIM OUTH BeOMa pa3rpaHata ca
OpojHHUM pPO3€ IBETOBHMA, y TTOBOJFHUM yciaoBuMa. Cirvan ¢eHoMeH je mpuMeheH u KOJ BpCTe
C. tenuiflorum (Hoffmanns. & Link) Fritsch (HapomHu Ha3uB je KWUTHIA), YUjH je apean
pacrpocTpamermha YIIIaBHOM BE3aH 3a MEIUTEPAaHCKH J1e0 bakaHCckor momyocTpaa.

Haxo 1o naHac y 1uTepaTypH HE IOCTOj€ MOJAIM KOJU MOTY 00jaCHUTH XEMU]jCKE OCHOBE
MUTMEHTaIMje I[BETOBA KO BpcTa poaa Centaurium, mpeTxoaHa HCTpaKMBarmba Koja Ce OIHOCE
Ha OMJbHE BpCTE Ca CIMYHOM IUTMEHTAIMjOM I[BETOBAa MOTY yKa3aTH Ha Heke o]l Moryhumx
crieHapuja ko kuuuia. boja mBeTta mpeacTaBiba jeHY OJ] HAJBAXKHUJUX OCOOMHA YKPACHHUX
OuJbaka, U 3a TO Cy OATOBOPHU OMJbHM MHUTMEHTHU KOjH, y HajBeheM Opojy ciydyajeBa, MpUNanajy
rpyrnama aHToIlMjaHa, KapoTeHouga u OertamamHa [5]. AHTOIMjaHU Cy Haj3aCTyIJbEHUjH
MMATMEHTH Y IPUPOIH KOjU I[BETOBUMA J1a]y IIIMPOK CTIeKTap 00ja, 0/ )KyTe U IUIaBe, 1ma J0 po3e U
npBeHe. OB NMUTMEHTH C€ PETKO Haja3e y MPUPOAM y OOJMKY arjMKOHa aHTOLMjaHUJIWHA,
YMECTO TOTa OHHM CYy THUIUYHO TJIUKO3WIOBAaHHW, W TIPUCYTHH Cy Yy OOJIMKY aHTOLMWjaHHWHA.
[Tpubnuxuo 94% HOBOOKapaKTEpUCAHUX AHTOILMjaHWHA MPEACTABIbA]y JAEpPHBATE JEAHOT O
IIECT HAj3aCTYIUbCHUJUX AHTOIMjaHUIWHA Yy OWJHPHOM IApCTBY: MHjaHUIWHA, NEI(PUHUIUHA,



NeNaproHuNHa, MEeOHUINHA, NMEeTYHUIMHA ¥ MainBuauHa [6]. Y oxBupy mopoxuie JIMHIypa
(Gentianaceae), xojoj npunanajy Bpcre pona Centaurium, Hajia3u ce BEIMKH OpOj aTPaKTUBHUX
BpCTa Koje Cy LIeHhEeHE Kao yKpacHe Bpcre. [IpemMa nurepaTypHUM MoAaiMa, KoJ| IpeICTaBHUKA
dammnuje Gentianaceae TpPBEHCTBEHO C€ CHHTETHIIY W aKyMyJHpajy LWjaHHIUHH,
NEeJIAPrOHUINHU U AeAGUHUIUHM [S], Te Tako 00ja IBeTa KOJ OBUX OMJbaKa MOXKE BapupaTu y
3aBHCHOCTH O]l TUTIA aHTOIMjaHUNHA KOJU JOMHHHPA]Y.

VY nuTtepaTypu, OMOCHHTETCKH MYT aHTOLMjaHa KOJ Pa3IMUUTUX OMJBHUX BpPCTa je J00po
okapakTepucaH. Peakmuje koje BoJe Ka MPOAYKIMJU aHTOIMjaHA Cy KaTalM30BaHE CEPUjOM
€H3UMa KOjU Cy KOAMPAHHU CTPYKTYpHHM IreHHMa. Y MpBuM ¢azama, heHuIaJIaHuH ce PEBOIU Yy
4-kymaponn-CoA peaknujoM KOjy KaTaiu3yjy eH3uMHu (eHHIaTaHuH-aMoHujyM-nna3a (PAL),
uHamar-4-xuapokcunasza (C4H) u 4-xkymapuk-CoA-nuraza (4CL) [7]. YV cpenmwoj dasu, 4-
kymapoun-CoA ce mpeTBapa y TpH pasziuuuTa AUXHIPO(IaBOHOIA MOMONY €H3uMa XaJIKOH-
cuntaze (CHS), xankon-uzomepase (CHI), dbnaBanon-3-xuapokcwmiaze (F3H), dnaBononna-3’-
xunpokcunaze (F3’H) u dnaBononn-3’5’-xunpokcunaze (F3’5°H). JuxunpodiaaBoHonu ce
KOHBEPTY]y y (hiaBoHOJIE TTOA JIejcTBOM eH3uMa ¢aBoHos-cuHTaze (FLS). V kacHoj dasu, tpu
pa3IuyNTa aHTOLIMjaHMHA HACTA]y JEJI0OBambeM eH3UMa nuxuapoduasanon-4-penykrase (DFR) u
JICYKOIIMjaHUINH-IMOKCUTeHa3a/anTojanud  cuHTaza  (LDOX/ANS) [7].  Hacranu
AQHTOIIMjJaHUHU MOTY OWTH MOJU(UKOBAHU PA3JIMUUTAM IIPOIECHMa, IIONMYT METHJIAIH]E,
IIIMKO3WIAIMje W aluianygje, ynMe ce (opmupajy CTaOWIHM aHTOLMjaHU KOJU BapHjajy y
norneny 6oje. Y (uHAIHOM KOpaky, aHTOLMjaHWHHU ce TpaHchepyjy Yy Bakyolly TIe je MECTO
BUXOBE aKyMmyjanuje, a TpaHcdep KaTanu3yjy eH3uMH aHtouujaHuH-niepmeaza (ANP) wu
rnyratuoH-C-tpancdepasza (GST). Takole, eykoaHTONMjaHUAWHU CE€ MOTY KOHICH30BaTH Y
IpOaHTOIMjaHnHE TToMohy JeykoaHToIMjaHuAUH-peaykTaze (LAR), 1 aHTOLMjaHUIUHH CE€ MOTY
MOJIMMEPHU30BaTH W (HOPMHUPATH TPOIMjaHUIMHE Y PEAKIUJU KOjy KaTaJnu3yje aHTOIMjaHWH-
penykraza (ANR) [7].

Ensumu F3H, F3°’H u F3’5’H cy k/byuHu 3a OMOCHHTE3Y CIEIH]aTU30BAHUX jEAUIbEHHA:
neIaproHuanHa, nujaHuarnHa u nenaduauauaa. OHu yjenHo onpelyyjy CTpyKTypy aHTOIMjaHa, a
caMuM TUM # 00jy 1BeTa. Mako je y mocieame TpH AEIeHH]e HajBUIIE eKCIiepuMeHTa paleHo y
Wby MaHUMYyJalMje OMOCUHTETCKOT IyTa aHTOIMjaHa, TaKBa UCTPaKMBama Cy HaWla3wia Ha
HU3 npenpeka. OCHOBHHM MPOOJEM je IITO Mpe HEero MTO ce JCMOHY]y y Bakyojama OMJbHUX
henuja, aHTOIMjaHN TIOAJIEKY TTPOIIECHMA METHJIAIIN]E, allijIallije U TIUKO3WIAIN]je, IIITO MOXKE
noBectd 10 mpomeHe 6oje 1Bera. Ilopem Tora, Ooja aHTOIMjaHA CE€ MOXKE MEHATH U O]
yTuIajeM apyrux ¢akropa, kao mTo je PH BakyoJsie, KOomWTMeHTamuja, KOMILIEKCAIlhja
METaJHUM JOHHMMA, Ka0 M BEJMYMHA M OOnmK hemuje [7]. Paznuuutu rinwko3uayM W arivuKOHH
[IjaHUIMHA ce OOMYHO IOBE3yjy ca LPBEHMM U po3e HHjaHcama IiBeTa. YTBpheHo je aa je
TeHIIMOIIMjaHIH OATrOBOPaH 3a po3e 60jy 1Bera Bpcre Gentiana triflora, mok xox Bpcre Gentiana
scabra mcTo jeauMmbee JOBOAM 0 MMOjaBe IpBeHHMX HBeToBa [8]. Beoma uecrto, pasmuuwnta
apoMaTuy4Ha jeaumema ((praBoHH, (IABOHOWIM) JAOMPHUHOCE 0O0jEHOCTH LIBETOBA 3ajelHO ca
aHToIMjaHuMa, aenyjyhu kao konurmeHTdH. C THM y Be3H, WIACHTU(UKOBAHA CYy jeIUICHA U3
rpyne KCaHTOHa Koja Jellyjy Kao KONMMIMEHTH 3ajelHO ca LUjaHuAuH-3-O-TIyKO3HIOM, H
JOMPUHOCE japKo 1pBeHoj 60ju 11BeToBa [9]. [lopen CTpyKTYpHHX reHa YKIbYYSHHX Y peryianujy
MPOAYKIIMj€ aHTOIMjaHa, TeHH KOjU KOJIWPajy TPAHCKPHUIIMOHE (GaKTope Takohe Urpajy BaxHy
yIory y nerepMuHanuju 6oje nusera. Hamme, ycTaHOBIbEHO j€ 1a TPAHCKPUITLIUOHU (HaKTOPH KOjU
npumnazgajy MYB, bHLH u WD40 damunujama TpaHCKpUIIIHOHKUX (aKTOpa PEryiuily MPpenu3Hy
MIPOCTOPHY U BPEMEHCKY €KCIIPECH]y CTPYKTYPHHX T'€Ha OJIrTOBOPHUX 3a 00jy 11BeTa [7].



[Ipomena Goje 1BeTa ce MOKe€ MOCTUNM WM NMPOMEHOM eKCIpecuje moctojehux reHa
(yBohemeM MyTamnuja Wiy MHCEPIHja y Koaupajyhy CeKBEeHIy TeHa) WM YBOHEHEeM HOBHX T'€HA
y renom Owsbke. Ilpumepa pamu, ANS je eH3uM KOjU Karanusyje CHHTE3Y 000jeHHX
AHTOIIMjaHUIMHA KOJH CE JICJIOBAMEM Pa3IMUUTHX TIIYKO3HMI-TpaHcdepasa MOTY TIIMKOJIN30BATH
nofaBambeM mehepa WM alUiIOBaTH J0/aBakbeM apoOMAaTHUYHUX alliJl IPyma JejCTBOM aleThII-
tpancgepase [5,7]. Ilpumeheno je na Omsbke y uujuM LBeTOBMMA Henoctaje excmpecuja ANS
(knock out), wmu je HuBO reHcke excrnpecuje cHrmkeH (Knock down), ycien mocrojama MyTarmja
y Koaupajyhoj CEeKBeHLIM TeHa, Kao W/WIM TPHCYCTBa MyTallMjeé y CEKBEHIIM TI€Ha KOjU
kontposmie ANS excripecujy, pa3Bujajy BeToBe Oesie 00je Kol MOjeIMHUX MPeJACTaBHUKA pojia
Gentiana [8]. Takohe, y Oemum 1BetoBuma Bpcre G. triflora ycranoBbeHO je mocrojare
MHCepIMje TpaHcmo3oHa y koaupajyhoj cexBenuu MYB3 koju xoaupa 3a jeqaH oA KIbYYHHUX
TPaHCKPUNIIMOHUX (haKkTOpa Koju perynuiry nurmeHtanujy nserosa [8]. Kox Bpcre Digitalis
purpurea NpUIMKOM aHaJINu3€ TPAHCKPUNTOMA OETuX IBETOBA, YCTAHOBJBEHO j€ IOCTOjame
uHcepuuje BenuunHe 12kb y ANS, u ncroBpemeno nocrojame neneuuje on 18bp y reny koju
Kojupa 3a TpaHckpunmuonu ¢akrop MYB5. Opa ngenmenuja moBOAM 10 HEIOCTAaTKAa aMHHO
kucenuHa “KKVKET” na mosunmju 152 1o 157 y mpOTEMHCKO] CEKBEHIM IITO JTOBOIU [0
MoaudUKaIje aKTUBATOPCKOT JOMEHA CaMOr MPOTEHMHA YMME C€ CIpedaBa meroBa (yHKIIHja
[10].

HcnutuBame Qenomena paznumuute obojenoctn nseroBa C. pulchellum u C. tenuiflorum
nonpunehe pazymeBamy (pyHIaMEHTATHUX OCHOBAa MOJIEKYJIApHE KOHTPOJIE M €BOJIyIHje 0oje
[[BeTa KOJ OWJbaka, U yka3aTu Ha Moryhe edukacHe HauWHE 32 MaHMITYJAH]y METaOOIU3MOM
OBUX JeIMCHa C IIUJBEM J1a ce 00e30e1r ’HUX0Ba CTa0MITHA MPOAYKIHja. Y Kpajik0j JIMHHU]H, OBA
UCTPAXHUBaba MOTY JIOBECTHU J0 MPOU3BO/IHHE HOBHX, XOPTHKYJITYPHO 3aHUMJbUBUX BapHjeTETA.

ITo1a3He ocHOBe:

» ®cHorurcka BapujabuiHOCT y morieny 0oje mBeroBa Bpcra C.pulchellum Druce u
C.tenuiflorum (Hoffmanns. & Link) Fritsch. ce ornena kpo3 mpucycTBo Oenux u po3se
dbopMu y TPUPOTHUM TOMyJalldjamMa, KoOjeé C€ pasluKyjy 10 KBAJIUTATUBHOM H
KBaHTUTATHBHOM CaCTaBy aHTOIMjaHA W KCAHTOHA y KPYHHYHUM JIMCTHNKMA, INTO je
JNETMMUYHO YCIIOBJEHO TEHETHMYKOM BapHjaOuiaHOmNy OBHUX BpCTa U CHEHUUIHOM
PENPOAYKTBHOM CTPATETHjOM KOja MOpa3yMeBa BUCOK CTETICH CaMOOILIO ILE.

» Pose nurmenarnumja eerosa C.pulchellum u C.tenuiflorum je pesynrar GuocunTese u
aKyMyJialidje aHTOLHWjaHWIWHA y KPYHUYHHM JIMCTOBMMA IIBETOBA, IPBEHCTBEHO
[IUjaHUINHA, TOK KCAaHTOHH M HEKa jeIUbeha U3 Tpyre (IaBoHOUIA MOTY JeJIOBATH Kao
KOITUTMEHTH.

» Meraboauyku (GIyKC Kpo3 TpaHy OMOCHHTETCKOr MyTa (DJIaBOHOMIA KOja BOIM Ka
OPOAYKIMJU  IHMjaHWJMHA,  peryiucaHa jeé Ha  TPAHCKPHUILMOHOM  W/HIU
MOCTTPAHCKPHUITIIMOHOM HHBOY, IITO j€ y IUPEKTHO] CIpe3d Ca KBAHTUTATHBHUM
cacTaBoOM OBe rpyne jeaumema koja 1BeroBa Bpcra C.pulchellum u C.tenuiflorum, u
CaMUM THUM Ca HHTEH3UTETOM po3e 0oje.

» VYV cinyuajy 6Gemux ¢opmu 1seroa C.pulchellum wu C.tenuiflorum wusocranak
MMATMEHTAIIM]€ j€ HajBEpOBATHHU]E MOCIEANIA CTUIIAaBamha (TMOTIMYHOT WU JIETUMUYHOT)
HEKHX O] TeHa YKJbyYEHUX Y OMOCHHTE3Y aHTOIM]jaHUIHA.



» Merabonuuku (iayke aHTolnMjaHa je Moryhe MOAM(MHKOBATH TMPUMEHOM DPA3THYMTHX
OMOTEXHOJIONIKAX METOJa Yy IHUJbY MPOAYKIHje >KeJbeHe KOMOWHAIM]je MUTMEHATa U
MIPOU3BO/IE-E HOBUX XOPTUKYITYPHHUX BapujeTera.

Hay4Hu um/b HCTpaKMBamba:

OcHOBHU IMJb JOKTOPCKE AMCEpTalrje oO0yxBara JeTajbHy (DHUTOXEMHJCKY KapaKTepHU3alujy
pose u 6enux hopmu 1Berosa Bpcta C. pulchellum Druce u C. tenuiflorum (Hoffmanns. & Link)
Fritsch., kao u onucuBame MeTabOIMUKEe MPEXKE aHTOIMjaHa KOJI OBE JIBE BPCTE, IITO YKIbYUyje
uACHTUUKAIN]Y OMOCUHTETCKHX I'eHa, TPAaHCKPUIILUMOHUX (haKTopa, eH3uMa U MHTEepMEeIujepa.
OBu nomanm he omoryhutu pasjammaBamke MOJIEKYIAPHUX OCHOBA M MEXaHHM3aMa peryJsaliuje
OMOCHHTE3€ aHTOLMjaHa KOjU JI0BOJE 10 (PEHOTHUIICKE BapHjaOMIIHOCTH Y Morjeny 0oje 1mBera y
MPUPOJHUM TIOTyJIalKjaMa, M TPYKUTH O0jalllkberhba O YTUIA]y CHIOTeHHX (F€HETHYKUX) H
cpeauHCKUX (akTopa (aOMOTHYKMX U OMOTHYKHX), Ka0 M EIHMIUTOpa, Ha IMpOIeC OMOCHHTE3Ee
nurMeHara y nuBery kuuuie. CTedeHo 3Hame Owhe uckopumheHO Yy [HJbYy TPUMEHE
OMOTEXHOJIONTKUX MOCTYIaKa 32 CTUMYJIALH]Y MPOAYKIIHje OMJbHUX MUTMEHATA O HHTEpeca.

Peanun3zanuja mocraBibeHOr 1IMJba he moapasymMeBaTy U3BpILIABAK-e HEKOJIMKO 3a/1aTaKa:

» VYcmocraBibambe MPOTOKOJAa 3a N VItr0 percHepanujy wu3gaHaka/OMibaka ITyTeM
opraHoreHe3e e NOVO W3 pa3IMUMTHX EKCIUIAaHTaTa M30JIOBAHUX M3 IN VItro rajeHux
Onpaka, TIOTOM CeJIeKIMja W YMHOXaBame OJ1a0paHUX BHUCOKOIPOIYKTUBHHUX
TCHOTHIIOBA.

» Pa3Bujame HETapreTOBaHMUX M TAPreTOBAaHUX AaHATUTHUKUAX METOJA 33 UACHTH(PHUKAIN]Y U
KBaHTU(UKAIN]y TTIUKO3UIA U arJTMKOHA aHTOIMjaHa KO KUJHIIE.

» buounpopmaruuky oOpany MojaTaka HAKOH aHAJW3€ TPAHCKpUNTOMA po3e M Oennx
(dhopmu 11BETOBA JIBE BPCTE KMUUIIE U UICHTU(DHUKAIIN]Y AUDEPEHITN]aTHO eKCITPUMUPaAHUX
rerckux (/IET") cekBeHIM yKJbYYEHUX Yy OMOCHHTETCKH IYT (hJIaBOHOWIA, ca MOCCOHUM
aKIIEHTOM Ha aHalu3y IPHCYCTBa/OJCYCTBA TPAaHCKHUIIATa KOJH OJroBapajy TeHHMa
OMOCHHTETCKOT ITyTa OJ1 HHTEpeca.

» OyHKIHMOHATHA KapaKTepu3aluja TeHa Off MHTepeca MPUBPEMEHOM OBEPEKCIPECH]OM Y
OuJbKaMa JyBaHa U /MM KUYHUIIE TIOCPEACTBOM arporH(pUITparmje.

» Pa3Boj mpoToKOJIa 32 TEHETHYKY CTaOWIHY TpaHc(hOpMaIlrjy MPOTOIUIACTa W30J0BAHUX
U3 JIBE€ BPCTE KMYUIlA, TEHOM OJIFOBOPHUM 3a peryianujy 60je 1BeTa u TO MOJCPEICTBOM
Agrobacterium tumefaciens u/unmu Agrobacterium rhizogenes.

» Jloka3uBame NpPUCYCTBA I'€HA OJf MHTEpPEca M HETrOoBE eKCIpecHje y TpaHc(hopMucCaHUM
OnspKamMa MOJIEKyJIapHUM METOIama.

» OHUTOXEMHjCKYy aHAIN3y aKyMyjaldje HOBOCHHTETHCAHOI IMIMEHTAa Yy IIBETOBHMA
TpaHc(hopMHUCaHUX OUIbaKa.

> In vitro aHaau3y KOMMIMEHTAIMOHOT ¢eKTa KCAaHTOHA Ha aHTOIHjaHe.



MarepujaJ u MeTO/I€ KOjH ce KOPUCTeE:

ExcnepumeHTanHu /€0 HUCTpaxkuBama Ouhe peanusoBaH y saboparopujama Opesbema 3a
¢dbusmonornjy Ouspaka HMHCTHTyTAa 3a OHMoONIONMIKAa HCTpaxkuBama ,,CuHuma CraHkoBuh
Wuctutyra of HauuMOHAJIHOT 3Hayaja 3a PemyOnuky CpOujy YuuBepsutera y beorpamy. VY
€KCIIEpUMEHTAITHOM pajly, Kao IMoja3Hu OMJbHU MaTepujasl Ouhe KopuiiheHa ceMeHa U I[BETOBU
nse Bpcra C. pulchellum Druce u C. tenuiflorum (Hoffmanns. & Link) Fritsch., koja cy
cakyIJbeHa ca ofmabpanux jokanmutera y Cpouju u I{pHoj ['opu. Y3opuu 11seroBa HaMemeHU 3a
m3onaijy PHK Ouhe cakynspanum u TpaHCHOPTOBaHM Ha CYBOM JIe[ly, HaKOH dera he OuTH
noxpamenu Ha -80 °C. buhe ycnocraBibeHe acenTuyre iN Vitro Kynrype Kuumiia, koje he Outu
KopuuiheHe 3a eKcriepuMEeHTe aHAJIM3e PEreHepaTHBHOT MOTEHIIMjajla pa3IMuYUTUX eKCIIaHTaTa
OBUX Ompaka, a y muby o0e30ehuBamba KOHTHHYHPAHOT HM3BOpa TEHETHYKH YHU(POPMHOT
OMJbHOT MaTepujajia W/WIM CeJEKIMje BHUCOKO NMPOAYKTHBHHMX T'€HOTHIIOBA KOjH CE OIUIUKY]Y
BHCOKMM CTEIEHOM pereHepalyje IMynojbaka M BHUCOKOM YCHEINTHOMINY akIuMaTH3aluje y
YCIIOBHMA CTaKJICHHKA.

VY by XeMHUjCKOT MpouiIncama CIelrjalu30BaHuX MeTa0oIuTa Y UCIIMTUBAHUM Yy30pLIHMa,
MPUTIPEMJBEHN EKCTpakTH he OWTH aHaIM3WpaHW Ha BUINEC aHAIMTUYKHX ypehaja Koju cy
noctynHH Ha Onespemy 3a pusnonorujy ousbaka UBMCC. Haunwme, 3a notpebe naeHTudukamje
jenumema, Ouhe kopumheHa TedyHa Xpomartorpadwuja TIMOJ YATPA-BHCOKHM MPHUTHCKOM ca
XHOPUJIHUM MaceHHM JeTeKTOpoM Bucoke pesonyuuje (UHPLC/OrbiTrap EXPLORIS 120 MS).
VY mupy kBaHTH(UKALMjE CEKyHIApHUX Metabonmta oa mHTepeca Owhe mpumemen UHPLC
ypebaj ca yarpaBuoneTHuM netekTopoMm ca Bume auoxa (DAD), xoju je koH¢urypucan ca
MaceHHM JIETEKTOPOM ca TpH aHaiu3aTopa - TpocTpyku kBaapymon (QqQ, triple quadrupol),
UHPLC/DAD/(£)HESI-MS/MS). HcmapsbuBa jequmbema HCIHTUBAHUX — y30paka Owuhe
aHanm3upaHa Ha ypehajy 3a racHy xpomatorpadujy ca maceHom cnekrpomerpujom (GC/MS)
KOMOMHOBAamEM HEKOJIIMKO THIIOBA Y30pKOBama M IPUIIPEMama EeKCTpakara, IITO YKIbydyje
NPUMEHY pa3lIMuYUTHX TUIIOBA ayToceMmIuiepa (TeyHu uHjektop, headspace, SPME, tepmannu
necop6epTD). ¥ nuipy moTBpae oarosapajyher jenumerma 3aayKEHOT 3a 000jeHOCT IIBETOBA,
Kao M 3a Jgobujame meroe CTpykType kopuctuhe ce NMR ananmmzatop, y capanmu ca
XemujckuM (akynTeTom YHuBep3uTera y beorpany. TkuBHO-cienmuduyHa JIOKaTU3amuja
OMOCHHTE3€ U aKyMyJiallije TUrMeHaTa u3 rpymne aHToluxjaHa y KpyHHYHUM JIMCTUMMa [[BETOBa
IBe BpcTe Knunile Ouhe onakimaHa aHaJIM30M Y30paka Ha MaceHOM CIIEKTPOMETPY Ca HMHUIIEPOM
(mass spectrometry imager- MSI).

Excrpakiuja PHK 6uhe uzBpmena monudukoBanom CTAB metomom. M3omoBana PHK he outu
KopuliheHa Kao MaTpuIiia 3a cuHTe3y komriemeHnTapae JJHK.

VY uuipy uAeHTH(HKAIMje TeHa KOjU KOHTPOJMILY OHOCHHTE3Y M aKyMylalHjy jelumbermha
OJITOBOPHHUX 3a 00jy IIBETa KOJ KUYHIla, OMhe U3BPIICHO CEKBEHIIMPAKHE TPAHCKPUIITOMA PO3E U
oemux ¢opmu 1Beroa C. pulchellum Druce u C. tenuiflorum (Hoffmanns. & Link) Fritsch. y o
TpH TTOHaBJbamwa, MeTogoM RNK-Seq.

3a aHanu3y TmojaTaka JA0OHjJEeHMX METOJOM CeKBelupama Ouhe KopumiheHW anatu 3a
ouonHpopMaTHUKy 00paay mojaaTaka Koju yKJby4yjy ,,R” mporpaMcku je3suk ca oaronapajyhum
CTaTUCTUYKUM TaKEeTHMa Kako OW ce J0oOWIa KOHAa4YHa JINCTA TeHa KOju Cy AudepeHIrjaTHo
eKCIPUMHUPAHU y po3€ U OeJIMM 1IBETOBHMA, Ca IOCEOHUM aKIEHTOM Ha TeéHMMa OMOCHHTETCKOT
IyTa aHTOIIMjaHa.



JudepeHurjaiHo eKCIpUMUpaHW TeHH Ouhe mpeMa aHOTHPAaHO] T'€HCKOj CEKBEHLHU Jajbe
UICHTH()UKOBAHN Ha OCHOBY T€HCKE OHTOJIOTHjE, MPOTEHHCKE CEKBEHIIE, META0OIMYKOM IIyTY
KOMe TpuIazajy © CIM4HO, nperparomM Beh mocrojehux 6a3a mojmaTaka pasiIUYUTHX
npeacraBuuka (amunmje Gentianaceae aemonoBanuxy okBupy NCBI 6aze momaraka (Gene
Onthology, Interpro, KEGG Pathway).

VY ummspy moBehama MpoayKlWje aHTolMjaHa, Ousbke he OMTH H3II0XKEHE JejCTBY ENHULUTOpa
(BMiCOKa KOHIIEHTpAIlHja caxapo3e) y ycioBuma in Vitro.

MeronoM KBaHTUTATHBHE peakilMje JIaHYaHOT yMHOKaBama (eHr. Quantitative Polymerase
Chain Reaction; q-PCR), 6uhe ananmu3upana ekcrpecHja reHa OJ] MHTEpeca y y30pluMa CBHX
CKCIICPUMEHTAITHHX TPyIIA.

I'en(u) on mHTEpeca, KIOHUPAaHU y oAroBapajyhe BekTope 3a excnpecHjy y 6msbkama (Gateway
PENTR/D-TOPO wu/umu GoldenGate xopumrhessem MoClo Plant Parts Kit), 6whe wnmm
MPEKOMEPHO EKCIpPUMHUpaHU (CHT. OVErexpression) wmm TpaHcopMmucaHu y OWIBKY KOjoj
oarosapajyhu reH oj wuHTepeca Hemocraje (ecej KOMILICMEHTAIlMje), METOJOM CTaOWIIHE
TpaHchopMalmje MPOTOIIIacTa M HUXOBE pereHepaluje, mro he u3a3BaTu MpoMEHE HAa HUBOY
AKTUBHOCTH OWOCHMHTETCKMX €H3MMa M cajpkaja oJroBapajyhux aHTolMjaHa Yy I[BETOBUMa
TpaHchopMucaHux Ouspaka. 3a morpede (yHKIMOHATHE KapaKTepusaldje TeHa oJ] MHTepeca,
Moryhe je Takole MPUMEHHTH METOAYy NpPHBPEMEHE EKCIIpecHje y IBeTOBUMa Oenmx (hopmu
KHYUIIE, IIOCPEICTBOM arponH(UITpaIyje.

OuekHBaHM Pe3y/ITATH M HAYYHH JONPHHOC!

CBeoOyxBaTHa (hpUTOXEMHJCKa aHAIM3a EKCTpakara po3e u Oenux (GopmMu IBETOBa JBE BpPCTE
KAYMIE KOja TI0/IpasyMeBa yIOpeNHY KBAIWTAaTHBHY M KBAaHTUTATUBHY aHAIM3Y Ccajpikaja
Pa3IMUUTUX jeANBEHa U3 TPYyIE aHToIMjaHa, oMoryhuhe, peKOHCTPYKIIN]y OMOCHHTETCKOT ITyTa
aHTOIIMjaHA KOJ OBE JIBE€ BpCTE, INTO YKJbY4dyje OIMCHUBAKE HWHTEPMEAHjepa U KpajHHX
MPOM3BOJA, all W HACHTHU(PUKAIHM]y OUOCHHTETCKMX TEHa, TPAaHCKPHUIIMOHMX (akTtopa,
€H3MMa KOJU Ce Hajlaze y OCHOBH perynairuje 0oje npera. Maentudukamnuja reHa oa HHTEpeca
Ouhe omakmiana mperparom 0aze e NOVO CKIOIJBEHHX TPAaHCKPHUIITOMA ILBETOBA IBE BPCTE
KWYHIIe, Ka0 ¥ HAa OCHOBY XOMOJIOTHje ca Beh okapakTepucaHMM OMOCHHTETCKHUM I'€HHMa BpPCTa
poxa Gentiana. Ymopeana aHanu3a Au(EpeHIMjATHO EKCIPUMHpAHUX T'eHa Yy OKBHPY o00e
(deHOoTUIICKE Tpyle IBETOBa, yka3zahe Ha KJby4yHE T€HE U TPAHCKPHUIIIHMOHE (aKTOpe KOju
JIETePMUHUIILY UHTCH3UTET MeTa0oIu3Ma, Tj. METa0OIMUKH (UIYKC KOjU JOBOAU O (heHOMEeHa
10jaBe pa3iIuyuTe O00jeHOCTH ILIBETOBA Yy MPHUPOJHUM IONyJaldjamMa JBE BpPCTE KHUYHMIIA.
YnorpeboM enuuuTopa, Kao INTO jé BHCOKAa KOHLEHTpanuja mehepa, y HUby CTHMYyJAIyje
OMOCHHTE3€e aHTOLIMjaHa Y KOHTPOJIMCAaHUM IN Vitro ycioBuma, Ouhe 100UjeHH HOAaTHH JOKa3u O
CeTy IreHa KOjH ce KOEKCIPUMHUPA]y Y OBaKBUM YCIOBHMA, H KOJU CYy YKJbYUYEHHU y peryiaiujy
0oje 1BeTa.

Hakon crabuiHe reHernyke TpaHcdhopmaiyje MpoTOIiacTa TeHUMa KJbYYHHM 3a oJipehuBame
uHTeH3UTeTa MeTaboau3ma antorrjana kox C. pulchellum Druce u C. tenuiflorum (Hoffmanns.
& Link) Fritsch., 6uhe cTtBopene moryhHocTn 3a Mommdukanujy mMetaboau3Ma aHTOLM]aHA H
IETOBO yCMEpaBame Ka WHTEH3MBHHU]O] MPOAYKIMJA OMJPHUX MUTMEHATa OJf MHTEpeca, ITO y



OyayhHOCTH MOXe JJOBECTH J10 FbUXOBE MPUMEHE Y PA3IMUUTUM IpaHaMa UHIYCTpHje.
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I'. 3ak/byyak M Npeasor.

Ha ocHoBy yBuaa y mpuiiokeHy nokyMeHTauujy, Komucuja 3akibydyje aa je Tema JTOKTOpCKe
mucepranyje kanaunata Musoma J[. TogopoBuha Hay4HO peneBaHTHA U opuruHaiHa. [Ipeamer
U LUBEBHM CY HAyyHO YTEMEJb€HHM, JAaCHO JAe(PUHUCAHM M TMOTKPENJbEHH MPETXOJIHUM
ucTpaxupamwuma, Te Komucuja cMmaTpa na cy y NOTIIYHOCTH OCTBAPMBHU KpPO3 IPEIIOKEHU
CKCIIEpUMEHTAIHU MOJENI U MeTojAe. AKTYEeITHOCT M 3HAauaj MpEeAJokKeHe TeMe, Kao U
eKCIIEpUMEHTAIHA NIPUCTYIl UCIYyHaBajy HayyHe 3axTeBe JOKTOpCKe aucepranuje. Pesynratu
MPEUIOKEHOT HCTpakuBamba he oMOoryhuTn peKoHCTPYKIMjy OMOCHHTETCKOT IyTa aHTOIH]jaHa,
npyXame yBHJAa Y KJbYYHE TE€HE 3acilIy)XHE 3a peryianujy 0oje mBeTa KOA KHYUIE alu |
cTBapame MoryhHocTH 3a MoauduKanujy Meraboin3Ma aHTOLMjaHa U HETOBO yCMEpaBame Ka
MHTEH3UBHU]Oj MPOAYKIIMjU OUIFHUX MUTMEHATa OJ] MHTepeca.

Ha ocnoBy cBera naBeaeHor, Komucuja npemnaxe HacraBHo-HayuHom Behy buonomkor
(dakynTeTa ga TMpUXBATH OBY TEMY W OJ00pHW H3paay IOKTOpcke aucepranuje Mwumoma /Jl.
TomopoBuha mom HaciIOBOM ,,XE€MHJCKE M MOJIEKYJAPHO-TEHETHYKE OCHOBE IHUTMEHTAIIH]je
1BeToBa oabpanux Bpcta poga Centaurium Hill (Gentianaceae)”.

3a meHTOpe nOoKTOpcKe muceptanuje Kommcuja npennaxe ap Anery CaboBibeBuh, peloBHOT
npodecopa buonomkor dakynrera, Yausepsurera y beorpany u ap Mununy MunytuHosuh,
Hay4HOT capagHuka MHcTuTyTa 3a Omosomka ucrpaxuBama "Cunanmra Ctankosuh”- MHCTHTYTA
OJ1 HALIMOHAHOT 3Hayaja 3a Pemybnuky Cpoujy, YHuBepsurera y beorpany.

beorpan, 31. 05. 2024. ronune

Kommucwuja:

Ip Anera CaboiseBuh, penoBHU TIpodecop,
VYuusepsutet y beorpany-buonomku dakynrter

Hp Munuiia MunmytuHoBHh, Hay9HH CapaHUK,
HNHucturyT 3a 6mononika ncrpaxusama "Cunuina CtankoBuh”-

WNuctuTyT on HarmoHaHOT 3Havaja 3a Penyomuky Cpoujy
YHusepsurer y beorpany

Hp Janujena Mummuh, HaydHM CaBETHUK,

HNucturyT 3a 6nosnomnika ncrpaxuBama "Cunuma CtankoBuh”-
WNuctuTyT on HarmoHaHOT 3Havaja 3a Penyomuky Cpoujy
Yuusepsutet y beorpany
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