YHUBEP3UTET Y BEOT'PALY - XEMUJCKHU ®AKYJITET
HACTABHO-HAYYHOM BERY

Hpeamver: U3BemTaj 0 OleHN HAY4YHE 32CHOBAHOCTH U ONPABJAHOCTH NpeNJIoKeHe TeMe 3a
u3paay AoOKTopcke aucepramuje AJjexkce Casmha, mactep Omoxemuuapa, CTyJIeHTa
JOKTOPCKHMX aKaJeMCKHUX CTyauja Ha YHuBep3urery y beorpany — Xemujckom ¢akyJrery,
cTyAujcku nporpam buoxemmja.

Ha penoBhoj cemnuuu HacraBHo-nHayunor Beha VYuuBepsuteta y beorpamy — Xemwujckor
¢dakynrera, onpxkanoj 13. HoBemOpa 2025. rogune, uzabpanu cmo 3a uigaHoBe Kommcuje 3a
MOJHONLIECHE U3BEIITAja O OLCHW HayyHe 3aCHOBAHOCTH U ONpPaBJAHOCTHU IPEUIOKEHE TeMe 3a
u3pany JOKTOpPCKe auceprauuje kanaunara Asnekce Casuha, Mmactep OMoxeMudapa, IpHujaBbeHE
noa HacnmoBoMm: ,JIn silico npeaBulame eH3MMa ca NOTEHUHMjaJTHOM XWIAPOJIUTHYKOM
akTuBHomhy mnpema mnoauerwieH-Tepedranary u umoomausanuja myranta I[IETaze u3
Piscinibacter sakaiensis Ha Pa3JMYUTHM HOCAYMMA 32 MPOU3BOAKBY MOHO(XHIPOKCHUETHJI)-
TepedTanara’”.

Ha ocHOBy yBupa y momHeTy NOKyMEHTallWjy, Kao M yBUAA y JOCAJalllbl paj KaHIuaara,
nonHocumo HacraBHo-HayuHoMm Behy crenehu

MN3BEIITAJ

A. buorpadgcku noganm 0 KAHAUAATY

Anexca ([lanujena) Casuh pohen je 24. 10. 1998. y Kpymesny, y Peny6numm CpOuju. OcHOBHY
Koy ,,Joan [Tonosuh™ u mpupogHo-maTemarnuku cmep [ umHaszuje y Kpymesiy 3aBpimo je ca
o/uInYHUM ycrexoM. OCHOBHE akaJieMCKe CTyJHje Ha CTyAWjCKOM Iporpamy buoxemuja Ha
VYuusepsurery y beorpany — Xemujckom daxynrety ynucao je mkoicke 2017/18. Onbpanom
3aBpILHOT pajia Mo HacJI0BOM ,,KitoHnpame (yopeciieHTHO 00es1eKEeHOT XyMaHOT 0.-CHHYKJIEHHA
y BEeKTOpe 3a excrpecHjy y 0akrepuju Escherichia coli” 3aBpino je ocHoBHe ctyauje 2021. ronune
U CTEKao 3Bame IUILUIOMUpaHU Ouoxemuuap. OCHOBHE akaJeMCKe CTyIWje 3aBpIIMO je ca
npoceyHoM orieHoM 9,76 (neset u 76/100) u onernom 10 Ha 3aBpurHOM paxy. MacTep akageMcke
CTyAMje Ha CTyIWjcKOM mporpamy buoxemuja nHa YuuBep3utery y beorpamy — Xemwujckom
¢dakynTery ynucao je mkosicke 2021/22. rogune. OnOpaHoM 3aBpUIHOT paja TOJA HACIOBOM
,OnTumusanmja ycloBa eKcrpecHje ¢ryopecueHTHO o0ernexxeHor XyMaHOT
o-cuHyKjIenHa y Oakrepuju Escherichia coli” 3aBpumo je mactep cryauje 2022. ToguHe U CTEKao
3Bame MacTep Omoxemmyap. Macrep akaeMcKe CTy/IHje 3aBpIIuro je ca nmpoceqrnoM oreHom 10,00
(mecet) m ortenom 10 Ha 3aBpurHOM pajy. JJOKTOpCcKe akameMcKe CTyIHje Ha CTYAHjCKOM MPOrpamy
buoxemuja nHa YHuBepsurery y beorpagy — Xemujckom akynrety ymucao je 2022/23. ronune
npu Kareapu 3a 6uoxemujy mox MeHTOpcTBOM JoueHTa 1ap Jenene PamocasseBuh. Jlo cana je
MOJIOXKHO LIECT OJ1 LIECT UCIIUTA MpeABHI)eHUX IUIAHOM U POrpaMoM ca IpoceyHoM oueHoM 10,00
(mecer) u octBapuo 120 ECIIb 6omoBa.

3amociieH je Ha MHOBammmoHOM 1ieHTpY XeMmujckor (akynrera y beorpany, m.0.0. ox 1. 3. 2023.
TOAMHE y 3Bamy HcTpakuBau-npunpaBHuk. Ox 2021/22. rogune anraxosaH je Ha Karenpu 3a
OMoxeMHjy Kao capaJHHWK y HAacTaBU 3a m3Boheme BexkOM Ha mpeamernma buoxemmja (409A2),
buotexnonoruje y »uBoTHOj cpenunu (415S2) u 3arahusauu xpane (514S2), a 012022/23. rogune
u Ha nnpeameTy Excniepumenrtanna ouoxemuja (404B2).



VYyecnuk je Ha mpojektuma HF-220 / 101095129 ,,GraspOS: mporieHa ucTpakuBama cienehe
TeHepalje 3a MpoMOIjy oTBopeHe Hayke” (2023-2025) m HF-281 ,Ilogpmka dhopmupamy
NuoBanmonor naky6aropa Ha YHUBEp3uTeTy y beorpamy — XemujckoMm ¢akynTeTy 3a MOIu3ame
Mpely3eTHUUKUX KOMIIETEeHIMja CTyAeHaTa U uctpaxkuBava” (2023-2024).

Hobutauk je [dummome YuuBepsutera y beorpagy — Xemujckor ¢akynrera noBogoM Jlana
(dakynrera HajOOJBEM CTYIEHTY KOJU j& 3aBPIIMO CTYIHJCKH MporpaM broxemuja y MIKOJCKO]
2020/21. romuan, qumiome ,,Bophe Credanosuh” Kareape 3a 6moxemujy m HactaBHO-HaydHOT
Beha YHuBepsuteta y beorpamy — Xemujckor (akynrera 3a HajOOJbET CTy/ICHTA TEHEpalHje Ha
cmepy broxemuja, CrientmjanHor npusHama CpIICKOT XeMHjCKOT APYINTBA 32 M3Y3€TaH yCIeX y
TOKY CTyauja Ha XeMmHujckoM (akynrery YHuBep3ureta y beorpamy m Harpage ®onma 3a
nytoBama Mianux (YTF) ®@enepanuje eBponckux ouoxemujckux apymrasa (FEBS) 3a moapmiky
yuemtha y FEBS-oBom nHampennom kypcy: ,,Computational Approaches to Understanding and
Engineering Enzyme Catalysis™ y 3arpe0y, y Peny6nuim Xpsarckoj. [lopen Beh HaBenenor kypca
y 3arpeOy, ydecTBoBao je U Ha buomndpopmarnukom xakaroHy — BIOInforming the youth u
takmuuery Challenge Labs 2023. TToxahao je kypc buoxemujckor npymrsa Cpouje — ,,buoxemuja
y ciryxOu 31apaBiba” U 00yKy y abopaTopuju 3a HaHoOHoTexHonorujy y Menpu, Utanuja, mox
Ha3zuBoM ,,Open access to JRC Research Infrastructures for Training and Capacity Building”.

buo je unan jenHor ox mecTt noOeAHWYKUX THMOBA NpHUjaB/bEHUX Ha TakMuuewy Balkathon 4.0
(2023. rogune). Ynan je buoxemujckor apymrsa Cpouje, Cprckor xemujckor ApymTsa, Cprckor
yIpyKema 3a IPOTEOMUKY U MTanujanckor yapykema 3a IPOTEOMHUKY .

b. O0jaB/beHN paIoBH M CAONIITEHA

Anexca Casuh je koayTop Ha jeTHOM paay 00jaB/beHOM y Mel)yHapOIHOM YacONHCy H3y3eTHUX
BpenHoctd (M21a), ayTop mer caonmrera Ha Mel)yHapoAHUM CKyNOBHMA IITAMIIAHUX Y U3BOAY
(M34), aytop Tpu caomnmrema Ha CKyIOBUMa HAIMOHAIHOT 3HaYaja MTaMIanux y u3Boay (Mo64)
1 KOAyTop JBa CAOIIITeHha Ha CKYIIOBUMA HALMOHAIHOT 3Hayaja ITaMIaHuX y u3Boay (M64).

Paoosu y meljynapoonom uaconucy uzyzemunux epeonocmu (M21a)

1. Cveti¢, T., Savié, A., Jovanovi¢, V., Prodi¢, 1., Radosavljevié, J., Sickmann, A., Smiljani¢, K.
(2025). Why Protein Modifications Matter for Digestibility: The Case of Ara h 1 Peanut
Allergen and Trypsin Cleavage. Journal of Agricultural and Food Chemistry, 73(33), 21186-
21198. doi: 10.1021/acs.jafc.5¢05871

Caonwmerna ca meljynapoonux ckynosa wumamnana y u3eooy (M34)

1. Savié, A., Miti¢, D., Smiljani¢, K., Radosavljevi¢, J., Stani¢-Vucini¢, D., Cirkovi¢ Veli¢kovié,
T. (2024). Ensemble-based in silico allergenicity prediction of black tiger shrimp Penaeus
monodon. XVIII International Italian Proteomics Association Annual Meeting in partnership
with the Hellenic Proteomics Society and Serbian Proteomics Association, Rome, Italy, 27-29
November 2024, Italian Proteomics Society., 78-78.

2. Savié, A., Miti¢, D., Mladenovi¢, M., Jovanovi¢, V., Smiljani¢, K., Cirkovi¢ Velikovié, T.
(2024). In silico study of allergenicity and cross-reactivity of blood clams, Anadara
broughtonii and Tegillarca granosa. XVIII International Italian Proteomics Association
Annual Meeting in partnership with the Hellenic Proteomics Society and Serbian Proteomics
Association, Rome, Italy, 27-29 November 2024, Italian Proteomics Society., 67-67.

3. Savié, A., Drulovi¢, N., Radosavljevi¢, J. (2023). Evaluation of an in-house developed
colorimetric and other assays for PET-degrading activity. "Biochemistry in Biotechnology”,
Twelfth Conference, International scientific meeting, Belgrade, Serbia, 21-23 September 2023,
Faculty of Chemistry, Serbian Biochemical Society., 105-105.

4. Savié, A., Radosavljevi¢, J. (2023). Solubility prediction of the PET hydrolyzing enzyme’s
double mutants for production in Escherichia coli. International Scientific Conference: Green



https://doi.org/10.1021/acs.jafc.5c05871

Agenda for Western Balkans, Belgrade, Serbia, 20-22. June 2023, University of Belgrade -
Faculty of Geography., 70-70.

5. Savié, A., Stefanovi¢, M., Slovi¢, F., Radosavljevi¢, J. (2023). Analysis of PET degrading
enzymes by bioinfomatic tools, Biotechnology for a circular bioeconomy, 28-29 March 2023,
AFOB-EFB Virtual Conference, European federation of biotechnology., 103-103.

Caonwimemna ca cKynoga HAUUOHAIHOZ 3HaAYaja wimamnauna y uzeooy (M64)

1. Stefanovi¢, M., Savié, A., Bozi¢, N., Vuj¢i¢, Z., Radosavljevi¢, J. (2023). Recombinant
production of native A-exonuclease in different E. coli strains. CoMBoS2 — the Second
Congress of Molecular Biologists of Serbia, Abstract Book — Trends in Molecular Biology,
Special issue, Belgrade, Serbia, 6-8 October 2023, Institute of Molecular Genetics and Genetic
Engineering (IMGGE), University of Belgrade., 172-172.

2. Savié, A., Radosavljevi¢, J. (2023). Densitometric analysis of protein profiles as a tool for DoE
decision making for recombinant protein production. VI Simpozijum Srpskog udruzenja za
proteomiku (SePA) “Razvoj i primena novih metoda proteomike”, Kragujevac, Serbia, 2nd
June 2023, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu., 24-24.

3. Stefanovi¢, M., Savié, A., Bozi¢, N., Vujci¢, Z., Radosavljevi¢, J. (2023). Electrophoretic
assessment of recombinant A- exonuclease production in different E. coli strains. VI Simpozijum
Srpskog udruzenja za proteomiku (SePA) “Razvoj i primena novih metoda proteomike”,
Kragujevac, Serbia, 2nd June 2023, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu.,
23-23.

4. Savié, A., Vidovi¢, M., Radosavljevi¢, J. (2022). Optimization of the expression conditions of
fluorescently labeled a-synuclein in Escherichia coli by response surface methodology and
proteolysis by tobacco etch virus protease. 8th Conference of Young Chemists of Serbia,
Belgrade, Serbia, 29th October, 2022, Serbian Chemical Society., 10-10.

5. Savié, A., Vidovi¢, M., Radosavljevi¢, J. (2022). Kloniranje i ekspresija fluorescentno
obelezenog a-sinukleina u bakteriji Escherichia coli. 58. Savetovanje Srpskog hemijskog
drustva, Belgrade, Serbia, 9-10 June 2022, Serbian Chemical Society., 68-68.

B. O6pazioxkeme Teme

1. Hayuna o6JacT: XeMujcke HayKe
VYaxa Hay4yna oduaact: buoxemuja

2. IIpeameTr HAYYHOT HCTPAKUBAKHA

[Ipenqmer HayyHOT HUCTpaKMBamba TEeME JOKTOPCKE aucepranuje kanaumaara Anekce Casuha
o0yxBaTa CEKBEHLMjaJIHy M CTPYKTYPHY aHaJH3y MO3HATHX €H3UMa KOjH KaTalu3yjy peakiujy
pasrpagme mnonuetmieH-tepedrTanarta (I[1IET), omnocno IIET-xuapomasa. Ananmza he Outm
npaheHa KpempameM CKyla Tadaka y TPOJUMEH3MOHATHOM IMPOCTOPY KOje OMHCYyjy GU3NYKe U
XEMH]CKE KapaKTepUCTUKE aKTUBHOT IIEHTPA OBUX €H3MMa. Y KOJIMKO C€ CKYIIOBH CacTOj€ O]l HCTOT
Opoja Tauaka 1Mo eH3MUMy Koju ¢y Mel)ycOOHO CITMYHO MO3UITMOHUPAHH Y TIPOCTOPY, oMoryhaBa ce
jemHocTaBHO yropehuBame TEOMETpHje W XEMHJCKE CTPYKType AaKTHBHOT MECTa €H3HMMa.
NMnnemeHnTanujoM 0BakBOI MPOrpaMa, y3 npeaBuhame TpoAUMEH3HUOHAIHE CTPYKTYpe NPOTEHHA
noMohy JOCTyMHUX OMOMH(pOPMATHUKHX ajaTa OueKyje ce pa3BHjame pelaTuBHO Op3e MeToe 3a
oTKpuBamwe HOBUX eH3uma ca [IET-xunponaznom aktuBHomhy mely Beh mo3HatuMm eH3uMuma
KOJU KaTalu3yjy peakuujy XUApPOJU3e XeMH]CKH cpoaHuX cyncrpara. [lopen tora, kanaunat he
HCOUTHBATH MOTYNHOCT KOBaJ€HTHE M HEKOBajJeHTHe umoOmiu3zanuje mytanta [IETaze wu3
Piscinibacter sakaiensis Ha pPa3TUUUTHEM HOCAaYMMa, ca IMJbEM Kpeupama e(pUKACHOT
OnokaTanm3aTopa KOju Ce MOKe KOPUCTUTH 3a IMPOU3BOIEHY MOHO(2-XHIPOKCHUETHIT)-TepedTanaTa
XUIpoan3oM Ouc(2-xumpokcuermn)-Tepedranara u eBeHryanno apyrux [IET manommactuka. 3a
MIOCTU3akh€ OBOT IWJbA, KaHAMJAT Tpeaiake MMOOMIM3AIM]y €H3MMa Ha NecKy Kopucrehn



cunaduHCKH 00eNeXnBay, OKIyAOoBame (OpMUpAmEeM alTrMHATHUX, MOJHAKPHIAMHIHUX |
arapo3HUX TejoBa M KOBAJIIEHTHO BE3MBAME 32 MAaTEpHjalie arapo3Hor U AEKCTPAHCKOT THIIA.

3. [Inb HAYYHOT HCTPAKUBAKA

['maBHU IWJBEBU OBE JIOKTOPCKE JHCEpTAlUje Cy KpeHpame MmporpaMa KOju Ha OCHOBY CEKBEHIIS
JaTor MpOTEeWHa TpenBuha 1a JIM OH MOXE WIM He MOXKE KaTaJH30BaTH PEAKIHU]y XUAPOIIN3E
MOJIMETHIICH-TepedTaiaTa, Ka0 W HCIUTUBAKE MOTYNHOCTH KopuIihema HMOOHIN30BaHOT
mytanta IIETaze w3 Piscinibacter sakaiensis 3a TpPOW3BOJAKBY MOHO(2-XHUIPOKCUETHII)-
TepedTanarta.

Crnenn(puyHM HHbEBU HCTPAKMBAA CY:

1) Kpeupame mnporpama 3a wuaeHtudukanujy katamutuukor cepuHa I[IET-xumapomaze marte
CEKBEHIIe, MpeaBHhame TPOJUMEH3MOHATHE CTPYKTYpPE W TPOAMMEH3MOHAIHO IOpPaBHAME
AKTHBHHX MCCTAa €H3UMa,

2) Kpewupame mporpama Koju 3a IaTH €H3UM IIOPaBHAT ca pe)ePSHTHUM CH3UMOM I'CHEPHILE CKYTT
Tayaka ¥ kUMa JI0/IeJbyje BPEIHOCTH KOje OMUCyjy GU3HIKe U XEMHjCKe 0COOMHE aKTUBHOT
MecTa JaTor eH3UMa;

3) VYmorpeba pa3BujeHUX MporpamMa Ha CBUM TPEHYTHO JOCTYIHHM €H3MMHMa U3 0a3e mojaTtaka
PAZy (pazy.eu/doku.php?id=pet) u BHUXOBO IpylHcame Ha OCHOBY METpPHKA CIMYHOCTHU
n3Mel)y reHeprcaHuX CKYyIlOBa Tadyaka;

4) Kpewupame nporpama 3a npeaBuhame MOryhHOCTH XHIPOJIM3€ MOJHETUICH-TepedTanara o
CTpaHe €H3UMa J]aTe CEeKBEeHIIE KOPUIINEeHEeM rope OMMCaHuX Mporpama;

5) Huszajuupame BekTtopa 3a ekcrnpecujy Mytanta I[IETaze w3 Piscinibacter sakaiensis
00EIIe)KCHOT XeKCaXUCTHAMHCKIM 00eJIe)KHBavYeM U ca Tpu konuje RS cunadunckor nentuia;

6) JoOujame BekTOpa 3a excnpecujy mytanta [IETa3e uz Piscinibacter sakaiensis oGenexeHor
XEKCaXUCTUANHCKUM OOeJeXnBayeM M ca JBE, jJeJHOM WIM HHjeTHOM KomujoM RS
crapMHCKOT MenTH/Aa, oja3zehn 01 BEKTOpa OMMCAHOT IPETXOJHOM TauKOM;

7) Excnpecuja u npeunmthaBame myrtanta [1ETase uz Piscinibacter sakaiensis oGenexeHor
XEKCaXUCTUAMHCKUM OO€Je)KUBauYeM M ca TpH, JBE, JEJHOM WM HUjeIHOM KomujoM RS
craMHCKOT MENTHIA;

8) MmoOmnmszanuja mnpednimmheHWX MPOTEMHA Ha pa3IUYUTe HOcadye aJCOPHIMjOM WM
KOBQJIEHTHUM BE3UBAHEM;

9) HcnuruBame mMoryhHocTn kopumrhema UMOOMIIM3aTa 33 pasrpaimy OUC(2-XHIPOKCHUETHIN)-
TepedrasaTa ¥ MUKPOYECTHIA MOJUETUICH-TepedTanara, Ka0 U 3a MPOU3BOAKY MOHO(2-
XHIPOKCUETHI)-TepedTranara.

4. MeToe HCTPAKUBAKHA

C 003upoM Ha 3axTeBe MCKa3aHE Yy IIMJbEBHMA, Y TOKY HU3pajie OBE JOKTOPCKe AucepTaiuje ouhe
kopuuthene cieaehe metoze:

Bbuoungopmamuuxe memode: baza nomaraka PAZy (pazy.eu/doku.php) 6uhe xopumhena 3a
NPUKYIUbalke CeKBeHIN excniepuMmenTanHo notephennx [IET-xunponasa. basa nonataka UniProt
(uniprot.org) 6uhe xopuiheHa 3a NpPUKYIJbake CEKBEHIM oAa0paHuX eH3uMma urja he moryhHocT
Jierpajanyje nojareTuiaeH-repedranata Outu npeasuhena passujeHuM nporpamom. [Iporpamcku
jesuk Python he Outm kKopumheH 3a KOAMpame CBHUX Iporpama, ca KopulihemeM CBHUX
peNeBaHTHUX MOJyJa, Kao IITO ¢y numpy U pandas 3a paj ca nogauuma, seaborn u matplotlib 3a
ucupraBamwe rpaduka, Biopython 3a paJ ca IpOTEMHCKUM CEKBEHIIaMa, freesasa 3a ojpehuBame



https://pazy.eu/doku.php?id=pet
https://pazy.eu/doku.php?id=pet
uniprot.org

pacTBapauyy AOCTYIHE MOBPIIMHE aMHUHOKHCEIWHCKUX OcTaTaka u py3Dmol 3a BU3yanuzainujy
TPOJUMEH3UOHAIIHE CTPYKTYpPE MIPOTEUHA.

Mukpoouonouwike _memode: YoOudajeHe MHUKpoOWONIONIKe MeTojae Ouhe kopumiheHe 3a
MpecejaBame, rajemke U UyBambe 0aKTEpUjCKHUX cojeBa. 3a mpomnaraiujy miasmuaa kopuctuhe ce coj
Escherichia coli DH5a, a 3a excipecnjy npoteuna Escherichia coli BL21(DE3). Tpancdopmariuja
OakTepuja Ouhe m3BeeHA yIIOTPEOOM XEMH]CKE METO/Ie TpaHc(hopmalrje KOMIIETeHTHUX hernuja.

Monekynapno-ouonouike memode: 3a vzonosame miazmuane JHK u3 Gakrepujckux kynatypa
KopucTrhe ce KOMEpIHMjaTHO AOCTYMaH KUT 3aCHOBAH Ha MUHMIIPEN MPOTOKOY ca KOJOHaMa 3a
npeunmhaBame Twiazmuaa. 1'en 3a ekcnpecujy myrtanta [IETaze u3 Piscinibacter sakaiensis ca
XEKCaXUCTUAMHCKUM OO0eNiexuBaueM U TpH komuje RS cunapuHckux nentuga 6uhe HapyudeH u
nobaBibeH kao ykioHupan y pRSFDuet-1 wnm npyrom anexkBaTHOM BEKTOpPY, HaKOH uera he
PECTPUKIIMjOM OBOT' TUIa3MHIAa OJroBapajyhwiM peCcTpUKIIMOHUM CHIOHyKJIeazama mpaheHoM
MHTPaMOJICKYJICKOM JIMTAIMjOM OUTH JOOMjEHH | TUIa3MHIU KOjU KOJUPAjy OBaj IPOTECHH ca JBE,
JEeIHOM, OJJHOCHO HHjeTHOM KomujoM RS cunmadumHckor mentuaa. 3a pa3asajame U aHamsy JJHK
kopuctuhe ce arapo3Ha enekTpodopesa. 3a mpeunmhaBame aurecroBaHux (parmenara JJHK
kopuctuhe ce kuT 3a u3osoBame JJHK u3 rena 3acaoBanor Ha ynotpeou JIHK Besyjyher maTpukca.

buoxemujcke memode: Kemenu nporennu Ouhe nobujenu excnpecujom y Escherichia coli
BL21(DE3) tpancdopmucanom HaBeneHUM IutasmuauMa. Hakon excnpecuje, 6aktepuje he outu
JU3UpaHe COHMKALIMjOM Ha JIeAy, a MPOTEHHU U3 JIn3aTa MpednitheHn UMOOMIN30BaHOM MeTall
aduHUTeTHOM Xpomarorpadujom (engl. Immobilized Metal Affinity Chromatography, IMAC) win
ynoTpeboM necka 1epUHUCAHOT XEMH]CKOT cacTaBa U (PU3NIKHUX KapakTeprcTuka. KoHneHTpanuje
npoTenHa y pactBopuma Ouhe onpehene ynorpedbom bpandopnose meroze. [IpoTenncku cacrtas
anmukBoTa Omhe aHanmM3upaH ymoTpeOOM HATPUjyM-AOACHWICYAdAT MOJHAKPUIAMUIHE Tel
enektpopopese  (SDS-PAGE). AxrtuBHOCT eH3uMa Ouhe aHanmu3upaHa  yHnoTpedom
CHEKTPO(OTOMETPUJCKOT €ceja XUIpoJn3e p-HUTpodeHmI-anerara, AUPy3HOHUM ecejuMa Ha
arapHUM Ijio4yamMa ca UMIpEerHupaHuM Ouc(2-XuIpoKCHeTH )-TepedTanaToM U eCejoM XUAPOIN3e
IIET mukpouectuna y3 crnekrpodoromMerpujcko mnpaheme ancopOaHIe CylepHaTaHTa HAKOH
neHTpudyrupama peakimoHe CMeIIe WM aHaJu30M HCTOT ynoTpebom TedHe Xxpomarorpadwuje
Bucokux nepdopmancu (HPLC). 3a ucnuruBame aKTUBHOCTM MMOOWIM30BAHHMX €H3MMa NpU
pa3nuyuTUM ycioBuMa Ouhe KopumrheHe MHKpOYECTHIE IMOJIMETHIICH-TepedTanaTa, OJHOCHO
ouc(2-xuapokcueTnn )-repedranar.

Xemujcke memode: Muxpouectuue IIET minactuke 6uhe npunpemsbeHe pacTBapameM IUIACTHKE
Oora 3a Boxy y TpuGuryopcupheTHO] KHCETUHH M TPEIUITUTAIIM]OM MTOCTETIEHUM JI0JJaTKOM BOJIE.
Tankocnojua xpomatorpaduja (TLC) Ha KOMepUHMjaTHUM IJIOYUIIAMA Ca CHJIMKa reyiom Omhe
kopuirheHa 3a KBaJMTaTHBHY aHanIM3y Toka peakuuje xuaposnunse I[IET mukpouectuna u 6uc(2-
XUAPOKCUETWN)-TepedTanaTa. 3a KOBAICHTHY HMOOWIM3allMj)y €H3MMa Ha 4YBpPCTE€ HOcaue
kopuctuhe ce kapboauumuaHa Xemuja, peakuuje Qopmupama Illudosux 6aza u apyre. 3a
HEKOBAJICHTHY MMOOWJIM3allMjy €H3MMa, Iecak, LEIUT U JAPYr'H MaTepujanu AehUHHUCAHOT
XEMHjCKOT cacTaBa M (PU3MUKMX KapakTepucTuka he OMTH MOAAaTH y KOHIIEHTPOBAaHMU PAcCTBOP
eH3uMa Win he eH3uM OMTH OKITyJOBaH yIoTpeOOM arapose WiH ajlruHara.

5. AkTyesiHOCT mpo0JieMaTHKe y CBeTy

300r MOXKeJbHUX (PUINYKO-XEMH]CKUX OCOOMHA, IUIACTMYHM MaTepHjasid Cy y TOCIEAmUX Map
JIelleH’ja MOCTaIl HEe3aMEHJbUBU y CBAKOJHEBHO] KMBOTHO] ynorpebu. I'mobanHa npousBoama
IIacTHKE je TporemeHa Ha mpeko 400 MuIMOHa TOHA TOAMINEE, INTO je EKBUBAJCHTHO
npou3BOAKBH 11 TOHA MO CEeKyHIH, OAHOCHO 68 Kmilorpama rofuiimke Mo ocodu. 300r mmpoke
ynoTtpebe M HEeNMpaBWIHOT OJJIarama IJIACTUYHOT OTMaja, JOIUIO je O APacTUYHE aKyMyJaluje
OBOT THIIa MaTepHjaia y )KUBOTHOj cpenuHu. [IporemeHo je aa ce camo oko 14% mpousBeneHnx
IUTACTHYHUX MaTepyjasia MpaBUIHO MPUKYTIJbA 32 PELUKIIAXKY, T€ OKO 8,8 MUIIMOHA TOHA MJIACTUKE
TOAMIIBE U3 MPHOOATHUX 00NacTH mpenasu y okeaHe. JlogaTHo, mpolewmeHo je na he emucuje



racoBa cTakiieHe Oamre mopekioM of riactuke a0 2050. roguHe noctuhm 17% riobamHOT
yribeHnYHOT Oynera. Crora je mpenas ca JMHEApHE CKOHOMHjE Ha IUIACTHYHY MHPKYJIApHY
€KOHOMH]Y TIOCTa0 jelaH OJf KJbYYHHX TIOJMTHKA HEONMXOIHHX 32 IIOCTH3Aamhe OIPKUBOT
yOpaB/bakhba IUTACTHYHUM OTIAJ0M M ouyBama pecypca [1]. Ilomuerunen-tepedranar je
JIOMHUHAHTHa TMOJIMeCTapcKa IUIacThKa, 4yuHehum ykynmHo oko 6,2% TOoAMIIbE MNPOU3BOMAIE
nIacTUYHMX Martepujana. Kako TpeHyTHO Hajehm Opoj eH3WMa KOjU KaTanu3yjy peakiuje
XHIPOJIN3E IJIACTUYHUX MaTepujana ynpaso xuaponusyjy [1ET, a ¢ 003upom Ha HaBeeHH HUBO
MIPOM3BOHE OBE BPCTE IUIACTHKE, Pa3B0j M MOOOJbIIAKE CH3MMa U Tporieca onopasrpaame [TET
TUTACTHKE j€ TPEHYTHO BPJIO aKTyeJIHA TeMa Ha CBETCKOM HUBOY [2].

Mertoze Koje ce TPeHyTHO KOPUCTE 32 YHHUIITABAKE OTIaa MOPEKJIOM O] INTACTHYHUX MaTepujaiia
yIJIaBHOM C€ 3aCHHMBAjy Ha yNOTpeOM €KCTPEMHHUX PEaKIMOHUX yClIoBa (BUCOKA TeMIIeparypa,
KOHIIEHTPOBAaHE KHCEIMHE U 0a3e, ynoTpeda TOKCUYHMX KaTalu3aTopa), Te Cy CKyIle U 'y cilydajy
HEeNpaBUJIHE MIPUMEHE ociiobalhajy u3y3eTHO MITeTHE MPOU3BOJIE 3a )KUBOTHY cpeAuHy. 300T Tora
Cy HCTpaXHBama TPEHYTHO (OKyCHpaHa Ha pa3BOjy €H3MMa U MHUKPOOpPTraHHW3aMa Koju Ou MOTIIN
NPY>XUTH UCIUIATUBY U e(pHUKACHU]y aJTEepHATHBY HaBeleHUM Ipoliecuma [3]. Mmobunusanuja
OBHX €H3MMa Ha YBPCTHM HOCAa4YMMa OM MOTJIa JOAATHO YUYMHHUTHU MPOIEC EKOHOMUYHHUJUM YCIIe]
MoryhHOCTH BHIIECTpYKE yIOTpede KaTtanu3aropa. JlonaTHo, MOHO(2-XHIPOKCHETH)-Tepedranar,
jemaH oj riIaBHUX pou3Boja pasrpaame [IET-a ymorpedom [TETa3e, TpeHyTHO HUje TOCTYIaH Ha
TPXKUINTY IO TPUCTYNAYyHUM IIeHama, Te¢ OM pa3BHjakbeé €KOHOMHYHOT HAuyMHA IMPOU3BOMIIHE
JIOTIPHUHEIIO CMahEby LIEHE OBOT jeInbeha, oMoryhaBajyhu leroBy mupy NpuMeHy y OpraHCKuM
CHHTEe3aMa U 3a Jo0Mjame 00JpuX aHAIUTHYKHX craHnapaa. [lomro ce ouekyje na he pasBujeHn
MPUCTYN PE3yJITOBATH Pa3TpaiboOM IUIACTUKE A0 MOHO(2-XUAPOKCHUETHN)-TepedTanaTa, KOju je
OJUIMYAH T0JIA3HU MaTepHjajl 3a IOHOBHY CHUHTE3Y IJIACTUKE U JPYTUX BPEAHUX jelUbEHa, TE je
OBAaKaB MIPUCTYII Y CKJIAJy ca MIPUHIMIINMA 3eJIeHe XeMUj€ U eKOHOMCKE OAP>KUBOCTH [4].

Bpoj ekcriepumenTanHo MOTBphEHNMX €H3MMa 3a KOje Ce TPEHYTHO 3Ha Jia KaTalu3yjy peaxiujy
XUJIPOJIN3e TOJUCTHICH-TepedTanaTta je Bpiao orpanHwueH (311 eH3uMa HaBeiAeHMX y Oasu
nonaraka PAZy (7. 10. 2025.)) [5]. Kako 6u ce pa3Buin epuKacHUjU MyTaHTH MTO3HATHX €H3UMa
Y OTKPWJIM HOBH €H3MMH OBE KJIace, Heonxo/1aH je Behu Opoj MaTpUIHHUX €H3UMa 3a yrnoTpely Kao
MOJIa3HUX Tayaka 3a NpUMeHYy OMOMH(OPMATHUKMX M OHMOTEXHOJOIIKMX MeTojojoruja [6].
JlonatHo, 3a pa3Boj mporpaMa Ha 0a3yM MaIIMHCKOT yuyewma y Iuiby npeasuhama HoBux I1ET-
XHpoJas3a, nmopen npobdiema Major Opoja MO3UTHBHUX TPUMEpA, jaBjba ce MmpoliieM omabupa
HETaTUBHHUX NpuMepa Mel)y ocTanuMm CpoIHUM €H3MMHUMa ycie] HeoOjaBJbuBamba HEraTUBHHUX
pe3yaTara y pajoBuMa. Pa3Bujame nporpama mpeuioskeHor y 0BOj AucepTraiuju npaheHo kiacrep
aHaM30M pe3ysTaTa OM MOTIJIO MPY)KUTH KIACU(HKOBAHE CKYINOBE NPOTEMHA HEOIXOJHE 3a
TPEHUPAE MAITMHCKUX MOJIENa KOjH OM MOTJIM NPY>KUTH e(DUKACHHUjH HAUUH NpeBulama HOBUX
I[NET-xuaponasa [7]. JdoxatHo, 3a pa3iuKy Off CEKBEHIMjaIHUX MOPaBHAMBA KOja caMo MpYxkajy
uHpOpMaIje O KOH3EPBUPAHOCTH AMHHOKHCEIMHCKMX OCTaTaka Ha JaTUM IO3UIMjaMa,
TPOAMMEH3UOHAIHU IIPUCTYT KOjU OM OMO pa3BUjeH y OKBHPY OBE JOKTOPCKE AMCEPTAIMje MOXeE
NPY>KUTH YBUJI O TeXH 0/ipel)eHNX aMMHOKHCEIMHCKUX OCTaTaka aa ce Hal)y Ha oarosapajyhum
no3unujama y 3D npoctopy, Bogehn HOBUM ca3HamkUMa O AKTUBHOCTH U MEXaHU3MY OBHX €H3MMA.

6. OyexuBaHM pe3yaTATH

Tokom m3pane TOKTOpCKe aucepTanuje o4eKyje ce Kpenpame HOBUX OMOMH(OpMATHUKUX anaTta
(mporpama) koju omoryhaBajy wnaeHTHHKanujy Katamutudukor cepuHa I[IET-xumpomasza ca
koH3epBupaHuM GXSXG MOTHBOM, NOpaBHambE TPOJUMEH3MOHAIHHMX CTPYKTypa OBUX €H3MMa
yHoTpeOOoM MPUCYCTBA HCTOT MOTHBA U KpeHpame CKyIla Tauaka ca J0JeJbeHUM BPETHOCTHMA KOje
OIUCY]y T€OMETPUJCKU U E€IEKTPOCTaTUUYKU U3IJIE]l aKTUBHOI MecTa eH3uMa. Jlasbe, ynorpedbom
oor nporpama he mosnare IIET-xunponaze u3 0a3e momaraka PAZy Outu aHanusupaHe u
rpynucane. [Iporennu n3 6a3e nogataka UniProt he 6utu oOpalyenu Ha ciuyaH HaAuYMH U 3a CBaKU
Oll BUX J00MjeHH cKyl Tadaka ymnopeheH ca ckymoBuma oxaroBapajyhux pedepentaux I[1ET-



XHUJIpoJIa3a, T€ MOTCHIMjATHO OUTH MICHTU(UKOBAHN HOBU €H3UMHU ca MOTyhHomhy Xumpoiuse
OBE BPCTE IUIACTHUKE.

YrotpeboM MeETOAOJOTHje PEKOMOWHAHTHE TexHoJjioruje Owhe mpom3BeneH, HW30J0BaH |
npeuninhen myTtanT [IETaze uz Piscinibacter sakaiensis o0elie:xeH pa3TuIUTHM O0eIe)KHBAYHMA
y Escherichia coli. OBu en3umu 6rhe UMOOMIN30BaHH HA PAa3TUUYUTUM MaTepHjaiiMa U UCIIUTaHa
mUXoBa MoOryhHocT Kopumhema 3a pasrpammy I[IET wMukporuacTuke, ogHOCHO Owmc(2-
XUJIPOKCHETHN )-TepedTanara U MPOU3BOIKBY MOHO(2-XUAPOKCUETHI)-TepedranaTa u Ipyrux
HaHOIUIACTHKA.
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I. 3ak/byuak

Ha ocnoBy musnoxenor y M3Bemajy, Komucuja orniemyje na je npeasiokeHa TemMa akTyeJlHa, HayYHO
yTeMeJbeHa M y CKJIaay ca CaBpeMEHHM TEHJICHIMjaMa Yy o0jacTiMa eH3UMOJIOTH]e,
ounotexHomnoruje u OmonHpopmaruke. Odekyje ce ma he pesynTaru TUIAHUPAHOT HUCTPAKMBAMHA
NpeACTaBJbaTH 3HauajaH JOMPHUHOC JIaJbeM Pa3BOjy OBUX HAy4YHUX 00IacTH, Kao U 1a he npyxutu
BpEAHE YBUAE y KOHTEKCTy 0€30€IHOCTH XpaHe, O4yBama >KUBOTHE CPEIMHE M MOCTH3ama
npexpamMOeHe OIpXKMBOCTU. Y CKJIaay ca 3aKOHOM O BHCOKOM oOpasoBamy u CraryTom
VYuuBepsutera y beorpany — Xemujckor daxynrera, Komucuja koHCTaTyje 1a KaHAMIAT HCITyHaBa
cBe mpensulieHe ycioBe 3a 000peme M3paje IOKTopcke auceprauuje. Komucuja mpennake
HacraBHo-nayunom Behy VYHauBepsutera y beorpagy — Xemwmjckor Qakynrera na KaHIUAATY
Anexcu Casuhy, MacTep OrmoxeMu4apy, 0100py U3pamy TOKTOPCKE TUCEPTAIHje IO HACTIOBOM:

,»In silico npeaBulame MOTEeHUjaTHe XUIPOJUTHYKE AKTHBHOCTH €H3MMAa NpeMa
nojauetrujeH-repedpranary u umoonausanuja myranra [IETa3e u3s Piscinibacter sakaiensis
HA Pa3JIH4YMTHM HOCAYMMA 32 IPOU3BOAKY MOHO(2-XHIPOKCHETHI)-TepedTanara”.



Kommucuja npennaxe 3a meHTOpa 1p Jeneny PamocaBibeBuh, momenra YauBepsureta y beorpamy —
Xemujckor Qaxynrera.

Cnwmcak pajoBa MpeaoKeHOT MEHTOpa 00jaB/beHNX y HaydyHUM yaconucuma ca Science Citation
Index (SCI) nucte, xoju KBanupUKyjy MEHTOpa 3a BOhEHE JIOKTOPCKE AMCepTaldje, aar je y
IIpuiory 1 oBor u3BemTaja.

V Beorpany,
28. HoBeMOap 2025.

YJIAHOBU KOMUCHJE

np Jenena PamocaibeBuh, MOIICHT,

VHausep3utet y beorpany — Xemujcku daxkynret

np Tama hupkouh BenmukoBuh, penoBHu npodecop,

Vausep3utet y beorpany — Xemujcku pakynret

1ap Munomr Mumauh, Banpenau npodecop,

VYuusepsuret y beorpany — Xemujcku akynarer

np Anexcanznpa Mapreruh, Hay4HU CaBETHUK,
YHausep3uret y beorpany — MHCTUTYT 3a XeMHjy, TEXHOJIOTH]Y

u Metanyprujy — MIHCTUTYT o1 HamoHaIHOT 3Havaja 3a Pemyonuxy Cpoujy

np JoBana KoBaueBuh, Banpeaau mpodecop,

VYuusepsuter y beorpany — Marematuuku paxkyarer
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