Oobpa3zan 3.

Xemujcku pakyJarer YHUBEP3UTET Y BEOI'PALY

bpoj 3axtesa: 302/5

narym: 13. 6. 2024. ronune Behe nayunux o0macTi mpupoOIHUX HayKa
3AXTEB

3a JaBame CarJiaCHOCTH Ha OUTYKY O IPUXBATalby TeMe IOKTOPCKe AucepTanuje u o
onpehuBamy MeHTOpa

Momumo na, cxogao wiany 48. cr. 5. Ttau 3. Craryra Yausep3utera y beorpany (,,[nmacHuk
Vuuepsurera“ 6poj 201/2018, 207/2019, 213/2020, 214/2020, 217/20, 230/21, 232/22, 233/22 u
236/22), nare carnacHOCT Ha OJJTyKY O IpUXBaTamby TeMe JOKTOPCKE JUCepTaluje:

HHACHUTHBake NOTEHUHjaJa aHAepoOHMX OakTepuja mnpou3Bohaya MACHHX KHCEJIHHA
KPATKOT JIAHIIA KA0 HEYPOOHOTHKA Y MUIIIMjeM MOJieJly MYJTHILIE CKJepo3e

HAYUYHA OBJIACT: Xemuja — buoxemuja;

INOJALI O KAHAUIATY:

1. Ime, nMe jenHOT poauTEIba U IPE3UME KaHINUIaTa:

AJIEKCAHJIAP (IPATAH) BUCEHUh

2. IIpeaxonHo obpa3oBame (HA3UB U ceAMIITE (DAaKyITeTa, CTYIUjCKU IIPOrpam):

XEMHUJCKHU PAKWVITET BEOI'PAI, MACTEP BUOXEMMJA;

3. T'oguHa 3aBpIeTka npeTxoxHor HuBoa crynuja; 2021.

4. Tonuna ynuca Ha qokropcke crynuje: 2021.

5.Ha3uB cryaujckor mporpama nokropckux cryarja: BUOXEMHUJA

6. Jlarym nmogHoIIeHa pujaBe TeMe JoKkTopcke nucepranuje: 29. 3. 2024. roqune

CH



I[MOJALIN O MEHTOPY:

Nwme u npesume mentopa: AP MAPUJA TABPOBU'h JAHKYJIOBU'h

3Bame: Penosau nmpodecop Yuusepsurera y beorpany — Xemujckor ¢axynrera

Crncak pasoBa Koju KBalu(UKyjy MEHTOpa 3a Bol)emhe TOKTOPCKE NUCepTalHje:

1. Proti¢-Rosié, 1., Lopandi¢, Z., Popovi¢, D., Blagojevi¢, G., & Gavrovi¢-Jankulovi¢, M. (2024).
rBet v la-BanLecwt induce upregulation of IL-10 and IFN-y gene expression in Caco-2/THP-1 co-
culture and secretion of IL-10 and IFN-y/IL-4 levels in PBMCs of birch pollen allergic donors.

International Immunopharmacology, 129, 111607.
DOI 10.1016/j.intimp.2024.111607

2. Cavic, M., Nesic, A., Mirjacic Martinovic, K., Vuletic, A., Besu Zizak, 1., Tisma Miletic, N., ... &
Gavrovic-Jankulovic, M. (2023). Detection of humoral and cellular immune response to anti-SARS-
CoV-2 BNT162b2 vaccine in breastfeeding women and naive and previously infected individuals.
Scientific Reports, 13(1), 6271.

DOI 10.1038/s41598-023-33516-1

3. Proti¢-Rosi¢, 1., Nesi¢, A., Luki¢, 1., Miljkovié, R., Popovi¢, D. M., Atanaskovi¢-Markovi¢, M., ... &
Gavrovi¢-Jankulovi¢, M. (2021). Recombinant Bet v 1-BanLec chimera modulates functional
characteristics of peritoneal murine macrophages by promoting IL-10 secretion. Molecular
Immunology, 138, 58-67.

DOI 10.1016/j.molimm.2021.06.015

4. Nesi¢, A., Cavi¢, M., Popovié, M., Zlatanova, M., Pieters, R., Smit, J., & Gavrovié-Jankulovi¢, M.
(2019). The kiwifruit allergen act d 1 activates NF-xB signaling and affects mRNA expression of TJ
proteins and innate pro-allergenic cytokines. Biomolecules, 9(12), 816.

DOI 10.3390/biom9120816

5. Nesi¢, A., Stam, A., Cavi¢, M., Ten Klooster, J. P., Pieters, R., Smit, J., & Gavrovié¢-Jankulovié, M.
(2019). Activation of epithelial cells by the major kiwifruit allergen Act d 1 in human and mouse-
derived intestinal model. Journal of functional foods, 62, 103556.

DOI 10.1016/j.jff.2019.103556
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[NHOAALIM O MEHTOPY:
Nwme u npesume mentopa: AP JEJTEHA BOKWh

3Bame: Bumm HayuHu capagHuk YHuBep3utera y beorpagy — MHcrutyra 3a MoiekynaapHy
TEHETUKY U TCHETUYKO NHKECHEPCTBO

Crnmcak pajoBa Koju KBaIU(PHUKY]y MEHTOpPa 3a BOhEHE TOKTOPCKE IMcepTaIje:

1. Tertel, T., Tomi¢, S., Pokié, J., Radojevi¢, D., Stevanovi¢, D., Ili¢, N., ... & Kosanovi¢, M. (2022).
Serum-derived extracellular vesicles: Novel biomarkers reflecting the disease severity of COVID-19
patients. Journal of Extracellular Vesicles, 11(8), e12257.

DOI 10.1002/jev2.12257

2. Radojevi¢, D., Tomi¢, S., Mihajlovi¢, D., Tolinacki, M., Pavlovi¢, B., Vucevi¢, D., ... & Doki¢, J.
(2021). Fecal microbiota composition associates with the capacity of human peripheral blood monocytes
to differentiate into immunogenic dendritic cells in vitro. Gut Microbes, 13(1), 1921927.

DOI 10.1080/19490976.2021.1921927

3. Radojevi¢, D., Beki¢, M., Gruden-Movsesijan, A., Ili¢, N., Dini¢, M., Biseni¢, A., ... & Tomi¢, S.
(2022). Myeloid-derived suppressor cells prevent disruption of the gut barrier, preserve microbiota
composition, and potentiate immunoregulatory pathways in a rat model of experimental autoimmune
encephalomyelitis. Gut Microbes, 14(1), 2127455.

DOI 10.1080/19490976.2022.2127455

4. Dini¢, M., Herholz, M., Kacarevi¢, U., Radojevi¢, D., Novovi¢, K., Boki¢, J., ... & Goli¢, N. (2021).
Host-commensal interaction promotes health and lifespan in Caenorhabditis elegans through the
activation of HLH-30/TFEB-mediated autophagy. Aging (Albany NY), 13(6), 8040.

DOI 10.18632/aging.202885

5. Baji¢, S. S., boki¢, J., Dini¢, M., Tomi¢, S., Popovi¢, N., Brdari¢, E., ... & Tolinacki, M. (2020).
GABA potentiate the immunoregulatory effects of Lactobacillus brevis BGZLS10-17 via ATG5-
dependent autophagy in vitro. Scientific Reports, 10(1), 1347.

DOI 10.1038/s41598-020-58177-2

ObaBemraBamo Bac aa je HacraBHo Hayuno Behe Ha cemnumm oxapkanoj 13. 6. 2024. romune
pPasMOTPUIIO TPEAJIOKEHY TEeMy M 3aK/bydywso Ja je TemMa MoxoOHa 3a M3pagy JOKTOpCKe
JUcepTalje jep caap)Ku OpUTMHAIHY HIe]y U Jia je Ol 3Ha4daja 3a pa3Boj HayKe, MPUMEHY HeHUX
pe3ynTara, OAHOCHO pPa3BOj HayYHE MHUCIIHU YOIIIITE.

JEKAH XEMHNJCKOI' ®AKVIITETA

npod. ap I'opan Pornuh

[Tpuior: 1. Omtyka o mpuxBaTamy TeMe U ofipeliBalby MEHTOpa
2. N3Bemmraj Komucuje o o1ieHn Hay4HE 3aCHOBAHOCTH TeMe JOKTOPCKE JcepTaluje
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302/4
Ha ocnoBy umana 46. Craryra Xemujckor ¢akynrera u unana 23. IlpaBunHuka o
JTOKTOPCKMM aKaJeMCKHM CTyaujamMa Ha YHuUBep3uTery y beorpagy — XemujckoMm dakynrery,
HacraBno-nayuno Behe Xemujckor akynrera je nana 13. 6. 2024. roqune nouneno cienchy
oOaAJVy KY

Ynag 1.

[TpuxBata ce wu3BemrTa] Kommucuje 3a OleHy Hay4yHe 3aCHOBAHOCTH TeME€ JOKTOPCKE
nucepranyje Ajekcanapa (Iparan) bucennha, macrep Gnoxemudapa, 1moj HacJIOBOM:

HYACNUTHBale MNOTEHIHjaJla aHaepoOHMX OakTepuja mnpou3Bohaua MacHHUX KHCeTHHA
KPAaTKOI JIAHIIA K20 HEYPOOHOTHKA Y MUIIIMjeM MO/ieJly MYJITHILIE CKJIepo3e‘

Ynan 2.

CacraB Komucuje 3a mopnomeme M3BemrTaja 0 OIEHM HaydHE 3aCHOBAHOCTH TeMeE: AP
Mapuja I'aBpoBuh - JankynaoBuh, penosuu npodecop Yuusepsurera y beorpany —Xemujckor
dbaxynrera, Ap Jeaena Bokuh, Buim HayuyHUM capanHuK YHuBep3uTera y beorpany — MHcTHTYTA 32
MOJIEKYJIapHY T€HETUKY U T€HEeTHYKO MHXewepcTBo, Ap Muumua Ilonosuh, Banpennu npodecop
VYuuBep3utera y beorpany —Xemujckor akynrera.

Ynag 3.

3a MeHTOpe ce uMeHyjy. Ap Mapuja TaBpoBuh - JaukynoBuh, penoBuu mnpodecop
VYuusep3uteta y beorpany —Xemujckor ¢axynreta, Ap Jejsena Bokuh, BuIM HaydHH capaJHUK
VYHusep3utera y beorpany — ITHCTUTYTa 32 MOJIEKyJIapHY T€HETUKY U T€HETUYKO NHKEHEPCTBO.

Yirau 4.
Omutyka cTyIa Ha CHary JIaHOM JIOHOIICHA.

Yrau 5.

Omnyky, M3BemTa] koMmucHje W 3aXTE€B OCTABUTH HAJJIC)KHOM OpraHy YHUBEpP3UTETA.
Onmnyky nocraButu wianoBuma Komucuje, nokropanty u Apxusu dakynrera.

JEKAH XEMUMNJICKOI' ®AKVIITETA

npod. ap I'opan Pornuh



HACTABHO-HAYYHOM BEhY VYHUBEP3UTETA VYV BEOI'PALLY - XEMUJCKOTI"
OAKVIITETA

Ipeamert: M3Bemraj o o1ieHn HayYHE 3aCHOBAHOCTH U ONPABIAHOCTH MPEITI0KEHE TEME
3a U3pay TOKTOPCKe nucepTanuje kKanauaara Ajiekcanapa . Bucennha, macrep 6moxemuyapa.

Ha penoBHoj cemnuim HacraBHo-Hayunor Beha YHuBepsurera y beorpany - Xemwujckor
¢bakynrera, onapxkaHoj 12. ampmia 2024. roauue, uzaOpanu cMo 3a ujnaHoBe Komucuje 3a
MOJTHOIIIEH-€ MU3BEIITaja O OLIEHU HaydHE 3aCHOBAHOCTU U OIPaBJAHOCTH IMPEUIOKEHE TeMe 3a
u3paay JOKTOpcKe aucepranuje kanauaara Agaexcanapa /I. bucenmha, mactep 6uoxemuuapa,
MIPHjaBJbEHE MOJ1 HACIIOBOM:

HAcnUTHBame NOTEHIMjaJIa aHaepoOHUX 0aKTepHja mpou3Bohaua MacCHUX KHCeJIMHA
KPATKOT JIAHIIA KA0 HEYPOOHOTHKA Y MUILIMjeM MOJieJly MYJITHILIE CKJIepo3e*

Ha ocHoBy nojHeTe M npuUKylJbe€HE AOKYMEHTallMje, Ka0 U Y yBHJA y JAOCAJallbU paj

KaHnuaara, nogHocumo HacraBHo-HayanoM Behy Xemujckor dakynrera cneaehu

MN3BEIITAJ

A buorpadcku nogaum 0 KaHAMAATY

Anexcannap bucenuh je pohen 23.01.1997. romune y beorpany, Pemyomuka CpoOwuja.
OcHoBHe akaneMcke cTyauje ynucao je 2016. roguae Ha XeMujcKoM (akyaTeTy YHHUBEP3HUTETA Y
beorpany na Kareapu 3a 6uoxemujy. JlobutHuk je crunenauje Amgen poHgaiuje 3a CTyIeHTCKI
ucTpaxnBauku OopaBak Ha Kaponwmacka mHctuTyTy y Crokxonmy, IlIBencka 2018. romune.
Jumnomupao je 2020. roaune ca npocedyHoM orieHoM 9,94 (neset u 94/100) u ouenom 10 (mecer)
Ha 3aBPIIHOM pajy MoJ HacloBoM ,.Excripecuja u npeuniihaBame pekoMOUHaHTHOT S2 goMeHa S
nporenHa SARS-CoV-2 u3 E. coli, ypahenum nog mentopctBoMm npod. ap Mapuje ['aBpoBuh
Jankynosuh. JlobutHuk je Harpane ,,bophe Credanouh® 3a HajObosber cryneHta Ouoxemuje y
2020. ronunu. Mcre roauHe je ymucao MacTep akaJgeMcKe CTyauje Omoxemuje Ha XeMHUJCKOM
daxynrery YHuBep3urera y beorpany, koje je 3aBpimo 2021. roqune ca mpoceuHoM orenom 10,00
(mecer u 0/100) u omenom 10 (mecer) Ha 3aBpIIHOM pady IMOJA HACIOBOM ,,PekoMOMHaHTHA

npousBoama GST-taroBanor S2 ektomomena SARS-CoV-2 y E. coli m uMyHOXeMHjcKa



KapakTepuzanuja‘, Takohe ypahenum nog meatopctBoM npod. ap Mapuje ['aBpoBuh Jankynosuh.
HIkoncke 2021/2022. ronuHe ynucao je JOKTOPCKE akaJeMCKe CTyAnje Ha XeMHUJCKOM (aKyITeTy
Yuusep3utera y beorpany, cmep buoxemuja. M3pangy mokropcke tese je 3amodeo Ha MHCTHTYTY
3a MOJICKY/IapHY T€HETHKY M T€HETHYKO MHXKEHEPCTBO y TPYIU 332 MHTEpaKIje MPOOHOTHKA H
MUKpOOHOTE ca ToMahiHOM, TIOJ MEHTOPCTBOM Jip Jenene hokuh, BUIer HaydHOT capagHuka. Y
TOKY CTyAMja OMO je KOPHCHHK CTUIEHIUje MHHHCTApCTBa MPOCBETE, HAYKE W TEXHOJOUIKOT
pazBoja. Ha cemnunm Hayunor Beha MHcTuTyTa 3a MOJIeKylnapHy T€HETHKY W T€HETHYKO
unxewmepcTBo 2021. roguHe je m3abpaH y 3Bame HUCTpakupadya npurpaBHuka. [Ipexo [leror
MO3MBa MJIAJIMM MUCTPAKUBAYNMa — CTYICHTHMA JIOKTOPCKHX aKaJIEMCKUX CTY/H]a 32 YKIbyUHBabE
y Hay4HOUCTpakuBaukH paj y akpeautoanuM HUO y anpuny 2022. roguse 3anociieH je y rpynu
3a MHTepakLrje IpoOHMOTHKa U MUKpoOHoTe ca foMahnHoMm, HCTUTYTA 32 MOJIEKy/IapHY T€HETUKY
Y TEHEeTUYKO WHXXemepcTBO. Unan je buoxemujckor apymra Cpouje, Yapyxema MUKpoOHoiora
Cpb6uje, Cprickor apyImiTBa 3a MOJICKYJIapHy Ouosorujy, kao u Cexropa 3a Tpancdep TexXHoIorHja
WucTHTyTa 3a MOJNEKYJIapHYy TEeHETHKY M TEHETHYKO WHXKemepcTBo. OOmacTu HaydHOT
WHTEpPECOBama Cy My HWHTEpakiije MHKpoOMoTe IpeBa ca JoMahHmHOM, WMYHOMOIYIAaTOpHA

CBOjCTBa OAKTEPHjCKUX MeTaboIUTa U OMOMH(OPMATHKA.

b O6jaB/beHn HAYYHM PAJOBH M CAONIITEHA

Anexcannap bucenuh nma 1 Hayunu pag o0jaBibeH y Mel)yHapOTHOM YaCOMUCY U3Y3ETHUX
BpPEIHOCTH, | Hay4YHU paj 00jaB/beH Y BPXYHCKOM YaCOTIMCY HAI[MOHATHOT 3Ha4aja, 1 caomuTemhe
ca MelhyHapoJHOT CKyIia ¥ 2 CaolIITeHha ca CKyIoBa HAIIMOHAIHOT 3Hauaja.

LenokynHa Oubnrorpaduja ToKTopaHaa, kKareropucana npema [IpaBUIHHUKY O CTHIIAKkY
UCTPaKUBAYKUX U HayyHUX 3Bama (Cin. [macuuk PC, 6p 159/2020-82), nata je y [Ipunory 1 oBor
W3BEITaja.

B O0pasioxkeme Teme

1. Hayuna o0iact: Xemujcke Hayke

¥Yika HayyHa obuacT: buoxemuja



2. IlpeaMeTr HAYYHOT HCTPAKMBAKA

[Ipenmer wucTpakuBama OBE JOKTOPCKE MAWCEpTanuje cy aHaepoOHe Oakrepuje
MPOU3BOaul MaCHHUX KHCEIHMHA KpPATKOT JIaHIIa M30JI0BaHe M3 (PpeKaHOT Marepujaia u
WCIHUTHBAKE IHXOBOT MOTEHIIMjAJIa Ka0 HEYpOOUOTHKA 33 TPETUPAHE MYJITHILIE CKIIEPO3e.

Amnaepo0One Oakrepuje he OuTH M30I0BaHEe U3 (EKATHOT MaTepujaia 3paBUX JOHOPA
KopuinhemeM MoceOHUX MEIHjyMa, IPOTOKOJIa U OTPEME 32 YCIOCTABIbAE aHACPOOHUX
yCIlioBa, koje he motom OMTH UACHTU(UKOBAHE CEKBEHITUPamEeM Jieia TeHa 3a 16S rRNA.

N3onoBane Oakrepuje he OuTH TecTupaHe Ha MPOAYKIU]Y MACHUX KHUCEJIMHA KPaTKoT
JlaHIla. YTHIQ] HAa EKCIIPeCcH]y MpOTEeWHa YBPCTHX Be3a W aHTUUH(]IaMaTopHa CBOjCTBA
onabpanux u3osiata he Outu ucnuranu Ha Caco-2 hennjckoj IMHUJUKAO MOJEITY eIUTeNa
L[peBa ¥ Ha MOHOHYKJIeapHUM henujama nepudepHe KpBU Kao MOJENTy UMYHCKUX hemnuja,
nok he yTunaj uzonara Ha HepBHU cucTeM aomahuHa 6utn ucnutubal Ha C. elegans Kao
Mozeny nomahuna. [IpomeHe HUBOA ekcripecuje mpoTenHa yBpcte Bese, 1L-8 u omabpanux
TeHa TIOBE3aHUX Ca HEPBHUM CHUCTEMOM he CITy)KHTH Kao KpUTEPHjyMH 3a 01a0Hp H30JaTa
3a in vivo UCTINTHBamE MOTEHIMjana OaKkTepHja npousBohaua MacCHUX KUCEIMHA KPaTKOT
JIaHI[a Kao HeypoOMOTHKA HAa MULITHjEeM MOJIeTy MYITHUIUIE ckiepo3e. OBO HCTpakUBambe 3a
L1UJb UM Pa3BOj MHOBATUBHUX IIPUCTYTIA 32 TPETUPAE MYIITUILIIE CKIIEpO3€e Oa3supaHuX Ha

MoAU(PUKOBaKY MUKPOOHOTE, MeTaboIOMa IIpeBa K KMYHCKOT OATOBOPA.

3. Hayynum nwb HcTpakuBama
Ihasnu yuws mese

[Hnp oBe Te3e je WCIUTaTH IMOTEHIMja Kopuilhema OakTepuja Mpou3Bohaya MacHUX

KHCCJIMHA KPATKOT JIaHIla 13 IpEBa Kao CHCHI/IjaHI/ISOBaHI/IX MMOCTOMOTHKA 3a TPpETUpPAKC MYIITHUILIC

CKJICPO3C.

1.

Cneyughuunu yumwesu mese

YcnocraBibame IIPOTOKOJIAa 3a U30JIOBALC U Ky.]'ITI/IBaI_II/ij CTPUKTHO aHaepO6HI/IX 6aKTeija

L[peBa; KapakTepusalnja MeTabolInyke aKTHUBHOCTU celleKToBaHMX cojeBa (mpoaykiuja SCFA);

UCIUTHBAKkE BUPYIEHTHOI MNOTEHIMjasla oJa0paHMX cojeBa (pe3HucTeHIMja Ha aHTHOMOTHKE,

XCMOJIMTHYKAa aKTUBHOCT, XXCJIaTUHAa3Ha aKTI/IBHOCT);



2.

In vitro xapakrepusanuja ona0paHHX H30JaTa y KOKYITypH Ca MOHOHYKJIeapuMa

nepudepHe KpBu U enutenHuM henmjama mpesa (Caco-2 hennjama) Ha kojuma he OuTH UcUTaHa

IUTOTOKCHYHOCT M30J1aTa, IMYHOMOIYJIaTOpHH e(DeKTH U yTUIla] Ha IPEBHY Oapujepy;

3.

In vivo ucnuTHBaWme TOTEHIMjana OAa0paHUX H30JIaTa Ja ME’bajy eKCIpecujy TeHa

VKJbYYCHHX Yy peryjanujy akTHBHOCTH HeypoHa Ha wmoxeny Caenorhabditis elegans, n

MOTEHIIMjala OBUX HM30JIaTa 3a TPETHPAE MYITHILUIE CKIEPO3e KOPHIINCHEM MUIIHjEr MOJena

€KCIIEPUMEHTAIHOT ayTOMMYHCKOT eHIle(aloMUjeIUTHCA.

4. Metoae uCTpa:kKuBamba

Mukpobuonouike memooe:

1.

[Ipu u3paau oBe NOKTOpCKe aucepraiuje Ouhe n3oJ0BaHe CTPUKTHO aHAepOOHE OakTepuje
u3 (examHOr Marepujana 3apaBux ocoba. Y Ty cBpxy he Outu kopumrheHH XpaHJBUBU
MEIUjyMH paju ToBehama BepoBaTHONE M30JI0Bamba Mame 3aCTYIMJBEHUX OaKTePHjCKUX
BpPCTa, Ka0 W TIOCEOHE KOMIIOHEHTE, MPOTOKOJIM M OINpeMa 3a YCHOCTABJhAE YCIOBA
JIOBOJPHO HHCKOT PEAYKIIMOHOT TIOTEHIMjala M KOHIEHTpalHje KUCEOHWKa 3a pacT
CTPUKTHO aHaepoOHMX OakTepuja mpeBa. To moapasymeBa paj y aHaepo KOMOPHU TIPH
ycnoBuma atmocdepe: N2:CO2:Ho = 80:10:10, u remnepatypu ox 36 °C.

NzyyaBame ™Mopdosoruje Oakrepuja W pazimkoBame [pam mo3utuBHHX W ['pam
HETaTUBHUX OaKTepHja Ha CBETIOCHOM MHUKpockoiy — bojeme mo ['pamy.

Mepeme pacta O6akrepujckux Kynrypa (cfu/mL) MeTonoM cepujckux pa3oaxema.
HcnutuBame aHTHOMOTCKUX pe3ucTeHImja oakrepuja oapehuBamem MIC (enr1. Minimal
Inhibitory Concentration).

HcnutuBame xenaTuHa3He akTUBHOCTH KyATHBAIMjoM helvja Ha YBPCTUM MOAJOrama ca
JOJJATKOM >KeJIaTHHA.

HcnutuBame XeMOIUTHYKE aKTUBHOCTHU KYITHBAlMjoM helrja Ha YBPCTUM MOJUIoTaMa ca

JIOJTATKOM KPBH.

Ananumuyxe memooe.

1.

OnpehuBame KOHIEHTpAIMje MacHMX KHCEIMHa KpaTKor JaHua Yy OaKTepHjCKUM
kynrypama nomohy HPLC (enrn. High Performance Liquid Chromatography).
Ananmu3za merabosoma OakTepHjCKUX KyITypa, MUIIHJUX cepyMma, deleca, OaKTepujcKux

Be3ukyina nomohy HPLC-MS (enmn. High Performance Liquid Chromatography — Mass



Spectrometry).

Memoode kynmusayuje henuja:

1.

Kyntusucame Caco-2 henmuja, uMopranm3oBaHuX henrja TOpPEKIOM O XyMaHOT
KOJIOPEKTAJTHOT aJICHOKApPIIMHOMA, Ka0 MOJIeNla eMHTeNa IpeBa IMoJApa3yMeBa KIacH4yHe
MeToJie henmjcke Kyntype, MOMyT Nacakuparma, mpedpojaBama M CTOKHpama henmja. 3a
kynrtuBaiujy Caco-2 henuja he ce kopucturu komepuujanau Mmeaujym DMEM GlutaMAX
ca MUpYyBaToM M BHUCOKUM cajpikajeM miyko3e. Kommiernu meaujym caapxu 10% FCS
(enrn. Fetal Calf Serum), ka0 1 NeHULIWINH U CTPENTOMULIMH. Nenuje ce nHKyOupajy Ha
temneparypu o 37 °C u kornentparuju CO2 ox 5%.

HMudepennupame Caco-2 henmja ce u3Boau y moyama ca 24 6yHapa ca unu 6e3 transwell
WHCepaTa peJOBHOM U3MEeHOM Meaujyma. Judepeniujanuja Tpaje 17 nana u nounme Kaaa
henuje MOCTUTHY MOHOCIIO].

MonenoBame yiiore UMYHCKOT CUCTEMA Yy MHTEpaKIiMjaMa OakTepuja ca enuTesIOM IpeBa
ce moctmwke Ko-kyntuBanujom Caco-2 hemmja ca PBMC. PBMC ce uzonyjy u3 KpBH
30paBUX JOHOpPAa METOJOM TpaaujeHTa TycTmHe. Ko-KynTuBammja ce€ TIOCTHXKE
kopuimhemeM transwell nacepara, ca Tum aa ce Caco-2 henuje y3rajajy u3Haj Mopo3He

MemOpane uncepara, a PBMC ucnon memOpane, Ha 1y OyHapa.

Hmynoxemujcke memooe:

1.

KsanTudukanuja mutoknHa npoaykoBanux on crpane PBMC ko-kyntuBucanux ca Caco-
2 henujama TpeTupaHUM OakTepHjcKuM KyaTypama nmomohy ELISA.

OnpehuBame HUBOA ekcrpecuje mporenHa (uBpcre Mehyhemmjcke Bese, ayrodaruja,
TPAHCKPHUITIIMOHU (haKTOpH) Yy pazauduTuM y3opruma (Caco-2 henuje, TKMBa y30pKoBaHa
ox mureBa) metogom Western Blot.

Amnanu3a henujckux HHPUITpaTa y KHUMEHO] MOKIMHH, MO3TY U IIPEBUMa U30JIOBAHUM U3
MuIIeBa kojuma je uzaszuBaH EAE Wiy cy ciayXuiin Kao KOHTpOJe, Kao U MOpQooruja
YBPCTHX Be3a y [[PEBHMa Ha MpecelrMa OBUX TKHMBA HAKOH 00jeHa XeMaTOKCHIINH-CO3HH
U HMYHOXHCTOXEMHUJCKOT oOOelie)kaBamba aHTHICHA OJl HHTepeca KOMEpIHUjaTHUM
anTutenuMma. OBako oOeleXeHH Mpecely TKMBa Ouhe aHaTu3UpaHU Ha CBETIOCHOM
OJTHOCHO (DJIyOpECLEHTHOM MUKPOCKOITY.

Nmynodenotunuzanuja henuja TkuBa y CyCHEeH3UjH W30JIOBAHUX M3 MUILEBA KOjUMa je

n3azuBan EAE wumm cy cayxuwiaum kao koHTpoje Ouhe ypahena xopunrhemem



KOMEpLHjATHUX aHTUTENA U y30puu he OUTH aHaTM3UpaHu TIOMONY MPOTOYHOT IUTOMETPA
u oxroBapajyhux nmporpama 3a o0pany nonaraka (FlowJo, FCS express).
In vitro memoode ucnumusarwa unmeparxyuja bakmepuja ca OOManuHOM:

1. Tpermpame Caco-2 hemmja kao Mojena emwrtena IpeBa gomahwHa OaKTepPHjCKUM
KyJITypama u/ui BaHheInjCKuM Be3HKylnaMa OakTepuja.

2. OppehuBame wmuTOTOKCMUHOCTH Oaktepuja Ha Caco-2 henmjama kopumrhemeM
KOMEpIIHjATHUX KATOBA 32 MEPEHE aKTUBHOCTH JIAKTAT JIEXHUPOTEHA3e.

3. Mepewe HUBOA €KCIIpecHje reHa oj MHTepeca Ha HUBOy MH(popMmanuone RNA (uBpcte
Mehyhenujcke Be3e, reHu oBe3aHu ca (QyHKIMJOM HEPBHOT cUCcTeMa U MH(IIaMallljoM) y
paznmuuutuM y3opuuma (Caco-2 henuje Tperupane Oakrepujama, C. elegans, TKuBa
y3opkoBaHa of muiieBa) MmetosioM qPCR (enrn. Quantitative Polymerase Chain Reaction).

4. Kpantudukanuja edexra OaxkTepuja Ha HHTETPUTET IPeBHE Oapujepe y KyITypH
mudepenmpanux Caco-2 henuja kopumhemem ypehaja 3a meperse TEER.

Hsonosarve u npeuuwhasarwe éanhenujckux esuxyia baxmepuja.

1. U3onoBame OakTepujcKMX Be3MKyla KopullhemeMm yaTpaueHTpudyre U TIpagujeHTa
T'yCTUHE.

2. IlpeunmhaBame OakTepujckux Be3ukyna kopuithewem SEC (enrn. Size Exclusion
Chromatography).

Muwiuju mooen mynmunie ckiepose:.

1. In vivo tectupame edekara O6aktepuja Ha C57BL/6 mumeBuma kojuma je u3asBaH EAE
Kao Mozen MynTuIuie ckiepose (nmpahewe cumntoma EAE, y3opkoBame dereca, caapxaja
U TKUBA Pa3IMYUTHUX JIEJOBa I[PEBa, KA0 W TKHUBA CJIE€3WHE, MO3ra, KWUMEHE MOXKJUHE,
num@HUX YBOpoBa, [lejepoBux mioua). Uuayknuja EAE umekujom pparMeHTa MujeInH-
OJIUTOJICHAPOIIMTHOT NMPOTENHA Y KOMOMHAIHjU ca KoMIuieTHUM Freund-ovim agjyBancom
U TOKCUHOM Bordetella pertussis. TpeTupame MUllieBa MOTSHIIMjaTHUM HEypOOHOTULIMMA
KOH3yMUPambeM OakTepujcKux Kyatypa ad libitum.

Cexsenyuparve noge cenepayuje (enan. Next Generation Sequencing, NGS) u buoungopmamuuxe
Memooe.

1. Wnentudukanuja u3onara cekBeHUMpameM Jena reHa 3a 16S rRNA u nopehemem

cekBeHIM ca cekBeHama u3 NCBI 0a3e nogaraka momohy BLAST anara.

2. Amnanuza short- u long-read nogaraka 1001MjeHUX METOJOM CEKBEHIIMpama 11eJI0T FTeHoMa



(earn. Whole Genome Sequencing, WGS) Ha pasznumuntum miardgopmama (Illumina,
Oxford Nanopore Technologies). OOpana cupoBuUX ToJaraka W aHaiau3a reHoma he
nonpasymeBaru cieneche amare: FastQC (mpoBepa KBanwTeTa CHpOBUX Tojaraka), fastp
(yknamame MHJICKC CEKBEHIIH, a/lanTepa U CEKBEHIM Jioter kBanurtera), SPAdes (de novo
ckianame reHoma), Kraken (TakcoHomcke ananmse) u Prokka (pyHknuoHanmHa aHoTamja
reHoMa), ajiu U Apyre OMOMHPOPMATUUIKE U CTAaTUCTUYKE METOJIE.

3. Amnanmmza mogaraka JIOOMJEHHMX METOJIOM shotgun METareHOMCKOT CEKBEHIMpama |
CeKBeHIMpameM Jiena reHa 3a 16S rRNA na mnargopmu [llumina ca nusbem oapehuBama
TaKCOHOMCKOT cacTaBa M MeTa0OJMUYKOT MOTeHIMjana ¢ekaaHe mMukpoodbuore. OOpana
CHUPOBHX TOJIaTaka U aHAIN3a METareHoMa JI0OMjeHIX CEKBEHITUPAamkEM Jiena TeHa 3a 16S
rRNA he noapaszymeBatu cnenehe anare: QIIME2, LEfSe, PICRUSt2 u R ckpunre.
O6panma shotgun merareHOMCKkuX mojaaraka he moapaszymeBatu kopuimiheme FastQC,
KneadData, Kraken, Bracken u HUMAnNN ainara, kao 1 R ckpuntu. JlogatHu CTaTHCTHYKH
TECTOBH, Kao W rpaduuku npuka3 pesynrara he outu ypahenu xopumrhewem GraphPad

Prism.

5. AKTYeJHOCT npodjieMaTuke

Mukpo6uoTa 1peBa IpecTaBba 3ajeIHUIY MUKpooprannzama (06akTepuja, rJbuBa U BUpyca)
KOJjU HaCTamwYyjy JyMeH 1peBa nomahnaa. OB MUKPOOPTraHU3MHU UMajy BayKaH yTHUIIA] HA 3/IpaBJbe
nomahuHa, a HajBaKHU]Ee (PYHKIM]jE KOjUMa JOTPUHOCE Cy MeTaboIM4Ka €(PUKACHOCT Y Bapewmy
XpaHe, OTHOPHOCT Ha MAaTOT€HE MUKOOPTraHU3Me U peryiaiuja pa3Boja 1 akTHBHOCTH UMYHCKOT
cucrema.

[Ipomene y cactaBy u MeTabOJIU3My MHUKPOOHOTE I[peBa Cy JOBEJCHE y Be3y ca BEIUKUM
OpojeM MaToJIONIKUX CTamka MOBE3aHUX ca rmopeMeheHoM QYHKIHjOM HMYHCKOT CHCTEMa, Kao IITO
Cy anepruje, TYMOpH U ayrouMyHcke 6osectu. C 003UpoM Ha TO Jia ce ydecTanocT o0osbema ca
ayTOMMYHCKOM KOMITOHEHTOM ToBehaBa, HApOYHTO y pa3BUjEHHM 3eMJbaMa, MMOCTOju nosehana
notpeba 3a uaeHTuukanujom GpakrTopa OArOBOPHHUX 3a pa3Boj O0JIECTH, Ka0 M HOBUX CTpaTeruja
MIPEBEHILIUjE U TepanHuja.

Myntunna ckinepo3a (MC) je ayTOMMyHCKO 000Jb€H€ Yy KOjeM Jlojla3u A0 omirehema
MUJEIMHCKOT OMOTa4a HeypoHa neHTpanHor HepBHOT cucteMa (ITHC). [Tocneauiie mory na 6yay

OTCKAHO HIIN OHeMOFy'heHO CHpOBObere CUrHaJia y ACJIOBUMa HHC, HITO MOXKE AOBECCTH 10



CUMITOMA TMOMYT CllabJbeha MUINKUha, OTeKaHe KOOpAWHAIMjE Teia, TYOWTKa BUIA, yMopa U
KOTHUTUBHHX mpoOiema. Beha 3acTymibeHOCT cuMmmTOMa IMOMYT KOHCTUIAIMjE, IMoBehaHe
MPOIYyCTJEUBOCTH M HWH(pIamamuje mpesa y ocobama koje 6oimyjy og MC (Buscarinu, 2017),
3ajeIHO Ca YMELCHHIIOM J1a OaKTepHje [peBa MOTY J1a YTU4Y Ha MPOIYCTJEUBOCT KPBHO-MOXK/IaHE
Oapujepe, ykazyjy Ha moteHiujanay Besy m3mehy [IHC u npesa. Besa msmely paszsoja MC u
IPOMEHa Yy MUKPOOHOTH IIpeBa je JOJATHO MOTKPEIJbeHa METareHOMCKHM U METa0OJIOMUYKHM
crynujama. bpojHu OakTepujcKH pOIOBU Cy HUIACHTH(UKOBAHM Ka0 Mame 3acCTYIJbEHU Y
nanujeHTuMa koju 6oyjy on MC, on kojux cy Heku: Coprococcus, Butyricimonas u Prevotella
(Chen, 2016; Jangi, 2016; Zeng, 2019). bakrepuje 0BUX po0Ba Cy MO3HATH MPOU3BOhaun MacHHX
kucennHa kpatkor janna (engl. Short Chain Fatty Acid — SCFA). Ilocnenuyno, KoHIIEHTpaIfja
Behinne SCFA y npeBuma je takolhe cmamwena y MC (Zeng, 2019).

SCFA nmpencraBibajy Tpylny OpPraHCKUX KHCEJIMHA C€a M3y3€THO BaXXHOM YJIOTOM Y
WHTEpakirjama MUKpooroTe u jomahuna. Hacrajy ¢pepMeHTaImjoMm KOMIUIEKCHUX TIOJIMCaxapu/ia
YHETUX MCXPaHOM OJ CTpaHe ojpeheHux OakTepuja MUKpoOHOTEe LpeBa, BehMHCKH y aebesnoM
upeBy. Jlomahun SCFA mpeno3Haje mpeko penentopa crperayrux ca I mporeunom (engl. G
protein Coupled Receptor — GPCR). Hajzactymbenuju perieniropu 3a SCFA y henunjama nomahnna
cy GPR43 u GPR41. Penentop GPR43 ce Behuncku exkcnpumupa y henmjama enwmrena
racCTPOMHTECTUHAIHOT TPaKTa, UMYHCKUM hennjama u y Mawoj Mepu y agunonutuma. Ca apyre
ctpane, GPR41 ce excripumupa y Behem Opojy pasznuuuTuX henuja, TOMYyT eMHTENa IPeBa,
aJUIONUTa, CJe3uHe, JTUMGHUX YBOPOBA, MNOIUMOpP(GOHYKIEApHUX JeykoluTa U henuja
nepudepHor HepBHOr cucrteMa. [locToje W JOJaTHM Mambe paclpoCTPamEHM U Mambe
crienyjaan3oBanu pernentopH, kao mro cy GPR109a/HCAR2 i GPR164, koju Takohe mory na ce
aktuBupajy BesuBambeM SCFA. (Corréa-Oliveira, 2016)

MacHuM KucelnMHaMa KpaTKOr JIaHIla C€ NPUIIUMCY]y OpojHa CBOjCTBA OJ] KOPUCTH IIO
nomahuna. Cioyxe Kao BaykaH U3BOp eHepruje: OyTtupaTr BehmHCKH OMBa MCKOpUIINEH O] CTpaHe
henuja emurena aebenor mpesa, JOK CE€ aleTaT TPAHCHIOPTYje IUPKYIAMUjOM JI0 jeTpe, IrIe ce
KOpUCTH Yy Tpolecy TIiykoHeoreHe3e. lloBehamem HHMBOa ekclipecwje NpPOTEMHA UYBPCTHX
mehyhenujckux Besa, SCFA noBoae no cMmamema IPOMYCT/BUBOCTH LIpeBHE Oapujepe, najbe
cMmamyjyhu BepoBaTHOhY TpaHciIoKanuje OakTepuja IpeBa y OpraHu3aM U HacTaHKa JIOKaJIHE WK
Yak cucTeMcke nHdIamalyje, nope3ane ca OpojHuM narosiomikuM cramwuma (Peng, 2009).

Canpxaj SCFA y denecy ocoba o6onenux ox MC je 3Ha4ajHO CMamkbeH, y TOj MEPH J1a UX je Y



HEKUM ciyyajeBuMa Hemoryhe nerextoBatu (Zeng, 2019). Caapxaj yKymHUX U MOjeIUHAYHHX
SCFA kopenupa u ca TSKWHOM KIMHUYKE CIIMKE, 1A je pelaTUBHA 3acCTYIJbEHOCT OyTepHe H
KalpoOHCKE KHCEIIMHE CMameHa, a pellaTHBHA 3aCTYIJbEHOCT cupheTHe KucennHe moBehaHa y
denecy manujeHata ca WHTCH3MBHHUjUM cumnrTomuMa. Cmamena koHrentpanuja SCFA je
3abenexena u 'y cepymy MC nanmjenara (Duscha, 2020). I[Topemehaju y konnenTparnujama SCFA
yTudy 1 Ha pyHKIH]y UMyHCKOT cuctema. [lokaszaHo je na cmameHa 3actymibeHoct Treg henmja u
noBehana 3acrymsbeHoct Thl7 hemuja y MC mnanujeHTMMa Kopenudpa ca TpoMeHama y
3aCTYIJbEHOCTH 0/ipeh)eHnX OaKTEePHJCKUX TaKCOHA y IPEBUMA, Kao U ca KoHneHTpanujama SCFA
y enecy u cepymy (Duscha, 2020; Zeng, 2019). TToBe3aHocT npomMeHa y 3aCTYIIJbEHOCTH YJIaHOBA
MuKpoouote koju npoaykyjy SCFA u ¢yHkuuju umyHckux henmja kao MITO Cy JEHIPUTCKE
henuje, makpodaru, cynpecopcke henuje MujerouaHor nopekia, T aumdorutu U aumMdouuTu
NpUpPOJHE YOHWIle IMOKa3aHa je W Ha MAalOBCKOM MOJIENY MYNITHIUIE CKJIepo3e, OJIHOCHO
eKcIiepuMeHTaTHOM ayroumyHckoM eHredanomujenutucy (EAE) (Radojevi¢, 2022). Tlokazano
je na muxubunumja xucton neanerunaze (HDAC) mox yrumajem SCFA y MOHOHyKI€apHUM
henujama u Heyrpodmiuma goBoau Ao uHakTuBanuje NFkB u cmameHe ekcrnpecuje mpo-
nH(pIaMaTopHUX ITUTOKKWHA. MHXNOUIM]ja neaneTuianuje, Koja J0BOAM J0 MoBehaHe eKcIipecuje
foxp3, je ympaBo maumn Ha koju SCFA mocnemyjy cynpecuBHy aktuBHOCT Treg hemuja (Tao,
2007). Jom jeman Bua Momudukanuje xucroHa peneBanTad 3a SCFA je kporonumnamuja. Y
(hM3HOJIOIIKKMM yCITIOBUMA, OBaj MPOIIEC j€ HAJUHTEH3UBHUJU Y IIPEBUMA M MO3TY, a 3aBUCTaH €& 01
SCFA, ca OyruparoM Kao TJIaBHUM HWHXHOUTOpOM naekporoHmnumyhe akruBHOcTH HDAC
(Fellows, 2018). OBa aktuBHOCT SCFA ce mpunucyje MoJeKyJIuMa y MUPKYJIAUjH U TIPUMED je
mucranHux epexkara SCFA npoaykoBaHuX 0OJ CTpaHe MUKPOOUOTE 1peBa Ha MO3aK.

C 003upomM Ha 0OMM JUTEpATYpE KOja yKa3yje Ha 3Hadaj MHTEpaKIMja MUKPOOHOTE LpeBa 1
nomahuHa, WHTEpPBEHIMje HA HUBOY MHKpOOMOTe M MeTabojioMa IpeBa MpeACTaBIbajy
obehaBajyhu mpuCTyn 3a pa3Boj HOBUX TEPAINEYTCKUX PElIekha 3a TPETUPamhEe 00JIECTH MTOBE3aHUX
ca HEKOHTPOJIMCAHOM aKTUBAIjOM UMYHCKOT CHCTEMA, Kao IITO j€ CIIy4a] y MYJITHUILIO] CKIIEPO3H.

Xunomese:

1. HuBo mpoaykivje MacHHUX KHCENTMHA KpaTKoT JaHIa JOTPUHOCH TOTEHIUjaly
OakTepurja U30J0BaHUX U3 (PEKATHOT MaTepHjaia 3paBuX JOHOpA J1a 04yBajy CacTaB U
(GYHKIMjU MUKPOOHOTE, PErYIUIly HMYHCKHA OJTrOBOP U OUYyBajy MHTEIPUTET LIPEBHE

Gapujepe.



2. Tlpumenom GakTepuja nmpoun3Bohaua MaCHUX KHCETUHA je MOoTryhe yOIaXuTH CUMIITOME

MYJITHUILIE CKJICPO3€ PEryIannjoM 0ce MUKPOOHOTa-I[PeBa-MMYHCKH CHCTEM-MO3aK.

6. O4exkuBaHHU pe3yJTaTH

[IpBu pe3ynraru oBe JOKTOPCKe Te3e Omhe Be3aHM 3a M30JI0BAE CTPUKTHO aHASPOOHHX
Oakrepuja u3 dereca 3apaBux qoHOpA. TOKOM OBOT HCTpaxnBama Ouhe ycrocTaBibeHa KOJICKIIH]ja
n3onara O0akreprja UACHTU(UKOBAHUX CEKBEHIIMpameM Jeia reHa 3a 16S rRNA, Ha 0ocHOBY kojer
he ce U3BpIIMTH MHHUIMjAIHA CENleKLMja OHUX OaKkTepHja Koje OM MO JIMTEpaTypHUM HoJalrMa
Momie Jjaa wumajy noreHuujan 3a npoaykuujy SCFA. bakrtepuje wuaeHTuukoBaHe Kao
,,HEKYJITHBHUCAHE  aHAJIM30M CEKBeHIIe jienia TeHa 3a 16S rRNA he Takohe 6utu cenekroBane 3a
NaJjby KapakTepHu3alujy.

Kopucrehu HPLC ypehaj onpemssen UV netekropom, 6uhe moryhe yrBpAnTH MOTEHIH]a
cenekToBaHUX m3ojara aa npoaykyjy SCFA, kao u (akrope koju yTudy Ha HUBO MPOIYKIH]E
SCFA y xopaky onTUMHU3aIHje YCIOBa U cacTaBa MelMjyma 3a KyJITUBUCamke OakTeprja. Pesynrar
OBOT JIeJIa UCTpakuBamwa Ouhe AepuHICcame cacTaBa Meujyma Koju rnoactudy npoaykuujy SCFA
0] CTpaHe CeJIeKTOBaHUX OakTepuja. Pe3ynraTtu no0ujeHn aHAIM30M MEeTaboauTa Y 0aKTepHjCKUM
KyJATypaMa MaceHOM CIIEKTPOMETpPHjoM, 3ajeqHo ca pesynraruma ca HLPC-UV o mpoaykuuju
SCFA, he owmoryhutn wuHTEprpeTanujy pe3yiTara JajbHUX eKCIepuMeHara y KOHTEKCTY
MeTa0O0IMYKOT MTOTEHITH]jaIa UCITUTHBAHUX OaKTepuja.

W3 nena ucrpaxuBama y KojuMa he ce MCUTHBaTH HMHTEpakmnuje u3onara ca Caco-2
henujama TperupaHuMm npouHEGIAMATOPHUM LUTOKMHUMA Kao MOJEIOM HH(IaManuje IpeBa
nomahuna, nmpouctehu he pesynraru koju he ykasaTu Ha yTHIlaj OBUX OaKTepHja Ha HHTETPUTET
LpeBHE Oapujepe M Ha MPOIYKIM]y MpouH(IaMaTOpHUX HIUTOKWHA O]l cTpaHe oBux hemmja. C
003MpOM Ha YMILEHUILY Ja jeé MHTErpuTeT IpeBHE Oapujepe HapyuieH kogq MC manujeHara xao
nocienuia noxkanxne uHdnamamuje (Buscarinu, 2017), a umajyhu y Buay za cTyauje ykasyjy Ha
HapyllleHy LpeBHY Oapujepy Kao (pakrop Koju JOMPHUHOCU Pa3BOjy OpPOJHUX MATOJOMIKHX CTamba
(mujaberec, T0ja3HOCT WTH.), OBU pe3ynTaTd he OUTH O BEIUKE BAXKHOCTU Yy IMPOICHH
POOMOTCKOT MOTEHIMjalla CeIEKTOBAaHUX M30J1aTa.

Vinora MMyHCKOT cHCTeMa y HWHTEpakluju OakTepuja ca emnuTesoM LpeBa he OuTH
MojenoBaHa ko-kyntuaiujom Caco-2 hemuja ca PBMC (enr. Peripheral Blood Mononuclear

Cells) xopunthemem transwell nacepara. Pe3ynTar oBUX UCTpakuBama yKka3ahe Ha MOTEHLUjal



ucnuTUBaHUX OakTepHja aa crpeue edekre mpoaykara crumynucannx PBMC na Caco-2 henuje
(uHTETpHUTET IPEBHE Oapujepe, MPOayKIHja IUTOKKWHA) U J1a JAenoBambeM Ha Caco-2 henuje yruay
Ha aktuBHOCT PBMC.

VYTuuaj n3onara Ha HepBHU cucteM he 6utn ucnmran Ha C. elegans xao Moneny nomahuna.
Hakon Tpermana, u3 cakymseHux C. elegans he outu nzonoBana RNA u metrogom qPCR he 6utn
WCIHUTaH HUBO €KCIPECHje TeHa MOBE3aHuX ca HEYPOTIENITHANMA, KA0 U CHHTE30M U ociobalhamem
HEYpOTpaHCMUTEPA 3a KOje j€ MOKa3aHo Jia Cy O] 3Havyaja y HeypoJAereHepaTuBHUM OoJiecTHMa.

Ocnamajyhu ce Ha pesyaTaTre W3 TOpe HABEIEGHUX EKCIepUMeHara, y in Vivo
excriepuMenTuMa Ha C57BL/6 MuineBuma kojuMa je M3a3BaH €KCIEPUMEHTAHU ayTOMMYHCKH
ennedanomujenutuc (EAE), nBa nzonara ca HajpehuM MOTEHIMjaIOM 3a IPUMEHY Y TPETUPAEY
MC 6uhe nonyhena xuBotumwama ad libitum. ExciepyuMeHTH Ha MULIIEBUMA he MoKa3aTu yTuuaj
WMCTIUTUBAHUX M3osara Ha cumntome EAE. Anann3om TKuBa y30pKOBaHUX Ha BPXYHILYy OOJieCTH
(MO3aKk ¥ KHUMEHa MOXK]IMHA, clie3uHa, JIuM(pHU YBopoBU U [lejepoBe 1uioue, pa3iuyuTy JIE€JI0BH
[peBa: JYOJEHYM, JejJyHYM, HIJIEYM, IIEKyM W KOJOH) he OMTHM HMCIHTaH yTWIa] OakTepuja Ha
peryiaiujy UMyHCKOT OJAroBOpa, Kao M MOTEHIMjall OakTepHja /la CTUMYIHUIIY PerylaTopHe U
WMYHOCYTIpECUBHE TIyTeBe TMoBehameM 3acTylbeHOCTH W AaKTHBHOCTHM henuja TomyT
MMYHOCYTIpeCUBHUX henrja MUjeIonIHOT Mopekiia (Toyieporene AeHapuTcke henmje, cynpecuBHe
henuje MujenonaHOT MOpEKIa, CynmpecuBHU Makpodaru), u perynaropaux T henuwja, KJbydHHX 32
eukacHy Tepamujy ayTOMMYHCKHUX oOOoJbema. Mepeme koHieHTpanuje SCFA u  nmpyrux
MeTabonnTa y cepyMUMa TPETUPaHUX XKUBOTHHa he momohm y objammaBamy MOTCHITUJATHUX
JTHUCTAHUX edekara MPUMEHEeHUX OakTeprja Ha LEHTPAIHU HEPBHU CHCTEM MHUILEBA. YCIYKHO
CEKBEHIIMpamke HOBE TeHepaluje (shotgun CEKBEHIMpAmEe U CEKBEHIUpPame Jena reHa 3a 16S
rRNA) na miardpopmu Illumina he 6utn kopunrhero 3a oapehuBame TaKCOHOMCKOT cacTaBa U
MeTa0OJIMYKOr TMOTEHIMjala MUKpoOHoTe U3 y3opaka (ereca MPUKYIJbEHUX IPE HHIYKIU]Ee
OosecTu U HA BPXYHILYy O0OJIECTH, Kao U caJipikaja pa3IMuyuTHX JeJoBa IpeBa.

HonatHo, na Ou ce ypaawia MOTIyHA MpeTpara reHoMa oJadpaHuX W30JaTa, Ha HCTOj

HJ'IaT(bOpMI/I ypazmhe CC CCKBCHIUPAILE YUTABUX I'CHOMA HU30JIaTa O HHTCpPECA.



I' 3akipyuak

Komucwuja cmarpa na je mpemiokeHa TeMa Hay4HO 3aCHOBaHA M aKTYyeJIHA, a OYEKUBaHU
pesynraru Ou MpecTaBIbaii 3HaYajaH TOPUHOC y 001acT OMOXeMHje MHTEPaKIIHja MEKPOOHOTE
npeBa ca nomahmuHom. IlpemyoxxeHa Tema OKTOPCKE MUCEpTalMje je HAyYHO YTeMeJbeHa H
ompapnana. [ImaHupaHMM HAYMHOM HCTPaXKHBamkba MOTY CE€ pealn30BaTH Je(HUHUCAHU LHUIJHEBU
JOKTOpPCKE Jmuceprandje. Y CKIaay ca 3akOHOM O BHCOKOM oOpaszoBamy u CraryTroMm
VuuBepsurera y beorpamy - Xemwmjckor daxynTera, cMarpaMmo a KaHIUAAT HCIyHaBa CBE
noTpebHe yCIIoBe a My ce 0700pu u3pajia npeiokeHe JoKTopeke aucepranuje. Ha ocHoBy cBera
nznoxxeHor Komucuja npemnaxe HactaBHo-HayuHoM Behy YHuBep3utera y beorpany - Xemujckor
(dakynrera na mpuxBaTH Temy KaHaunara Anekcanzapa JI. bucenmha, mactep Omoxemudapa, u
0/100pu U3pay NOKTOPCKE AMCEPTAIIH]E O] HACIOBOM: , IcIUTHBamkE MOTEHIMjala aHAepOOHUX
OakTepuja Mpou3Bohaua MaCHUX KUCEIMHA KPATKOT JaHI[a Ka0 HEYPOOHOTHUKA Y MUIIIH]EM MOJIEITY
MYJITHUIUIE CKJIEPO3€e* Ka0 HAyYHO OIpPaBJIaHE.

3a meHTOpe mpemtaxkemo ap Mapujy T'aBpoBuh JankymoBuh, pemoBHOT mpodecopa
VYuuBepsutera y beorpany - Xemmujckor gaxynrera u nap Jeineny Doxuh, Buiier HaydHOT
capajgHuKa YHuBep3uTera y beorpany - MHcTHTyTa 32 MOJEKyJIapHY T€HETHKY M T€HETHYKO
WHXemepcTBO. CriMcak pajoBa NpeaioKeHNX MEHTOPa U3 KOJUX €€ MOXKE BHJICTH Ja HUCITYHaBajy
yCJIOBE CTaHAap/a 3a akpeAuTaIijy CTyAujCKuX mporpama gatu cy y [pwiory 2 u [puory 3.

beorpan, 26. anpun 2024. ronune Kommcwuja:

1np Mapuja ['aBposuh Jaukynosuh, penoBau npodecop,

VYuuep3uteT y beorpany — Xemujcku akynrer

np Jenena Boxkuh, BUILIM HAYYHU CapaHUK,

yHI/IBep3HTCT y Beorpany — I/IHCTI/ITYT 3d MOJICKYJIIAPHY T'€HCTUKY U I'CHCTHYKO HHKCHPCTBO

np Mununa [lonosuh, Banpennu mpodecop,

VYuusepsuret y beorpany — Xemujcku paxynret
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WHCTUTYT 3A MOAEKYAAPHY TEHETHKY

‘W TEHETMYKQ WHXEHEPCTBO
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BEOTPAA

koHnTakT: etickiodbor@imgge.bg.ac.rs

Ha ocuory IlpaBunnuka o pany Etnuxor onbopa MHcTuTyTa 3a MONEKyNapHY TEHETHKY M FeHETHYKO
UHKeHepeTBo, YHUBep3urTera y beorpany, y ckiany ca Onpendama u HayenuMa cajipskaHuM y XeICHHIIKO)
nexnapaudju u Koneenuuju Capera EBpone o spyackum npasuMa 1 6uomenuuuay ox 1997, ronuue, ETHuku
onbop MHcTHTyTa 32 MOJIEKY/IapHY IeHeTHKY M NeHETHYKO MHMKeHepcTRo, YHUBep3uTeTa y beorpany je Ha
ceauniu EO En. 11/2024 oapkanoj mana 29.03.2024. roaude ojuryuuBao o 3axteBy jp Jenexa BHokuh u
JIOHEO je

OJIYKY
0O-E0-019/2024/2

Ernuxn oxpoop UMITH, YB je carinacan ca cnpoBoljemeM HcTpakuBama Koja cy npeasubena y
OKBHPY ZOKTOpCKe Te3e kKaHauaaTa Anexcanapa bucennha.

Odpasnoxcere

Ynanosu ETnukor opbopa cy Ha eneKTPOHCKOj cefHHLM oapxkaHoj 29.03.2024.r pasMoTpuiIH 3axTeB Jp
Jenene Doxuh, meHTOpa nokxTopanma Anekcanapa bucenuha, 7ia ce HaBeJICHOM JOKTOpaHAy oOa0GpU
UCTPaXXMBAKE Y CACTABY HETOBE JOKTOpcKe Teze. Merpaxkupama IVIaHUPaHa Y OKBHPY OJHOCHE JIOKTOPCKE
Te3€ Cy cacTaBHM Jieo cTyauje "M3onauuja anaepoOHux 6akrepuja u3 dexaaHOr MaTepujaia 34paBHX JIOHOPa
U MCIMTHBAIbE MOJY/IATOPHHX eekaTa xKHUBHX OakTepHja M BUXOBHX IpoayKaTa", YijH je pyKOBOIW/IALL Ap
Hatawa I'onuh, a xoja je omoOpena o crpane Etnukor onbopa UMITH VB omnykom O-E0-19/2020. Ha
OCHOBY TIPHJIOKEHE JOKYMEHTalMje M carjacHOCTH pyKoBoauol@a cryauje, Etuuku ombop UMITU VB je
JIOHEO OJUTYKY Kao Y U3PELH.

JocTaBuTH: .
-apxueu Etmaxor ondopa ﬂ JICEJJHUK ETUYKOI" OJIEOPA

#p’Banenruna Hophesuh,
Hay4yuu caBetHuk, UMITH,Yb
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MHCTUTYT 3A MOJIEKYJIAPHY TEHETUKY
M TEHETNYKO MHXEBEPCTBO
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xoHTakT: etickiodbor@imgge.bg.ac.rs

op Banenmuna Hophesuh, BUIIM Hay4HH CapafHUK op I'opax Yymypuno, nenmjatap, KIMHHYKA
HUMITH, YD, npencennux Etuyxor onbopa reHeTuyap, JoueHT MeaumuHckor dakynrera, YB,
op Hamawa Koeauesuh [ pyjusuh , BUIIX HAayYHH CapaJHHK VHuBep3uTeTcka Jledja KIMHHUKA, WiaH
HUMITH,YB, unan Buonema Eemog , TMNINOMUPAHH [IPABHUK, CEKPETAp
op bpanka 3ykuh , Buinu Hayunu capagauk MMITU, VB, HUMITH, ¥YB, cexperap Etnuxor onbopa

4yjaaH

Ha ochoBy [lpaBunHuka o pany Ertuukor oabopa MHcTuUTyTa 3a MosieKyslapHy IEHETHKY M TFEHETHUYKO
HHXKewepCTBO, YHuBep3uTeTa y beorpany, y ckiany ca Onpen6ama U HaveluMa cafp)KaHuM y XeJICHHLIKO]
neknapauujd U Konsenuuju Casera Epone o Jbynckum npaBuMa u 6uomenuuuuu ox 1997. ronune, ETuuku
on6op MHctuTyTa 3a MOJIEKYNIapHy I€HETHKY W FEHETHYKO HHXKEeHmepCcTBO, YHuBep3utera y beorpamy je Ha
cenHuun EJI 11/2020 oapkanoj mana 03.09.2020. romuHe omtyyrBao o 3axteBy np Harame [Nonuh 3a
onobpeme CTynuje U IOHEO je

OJUIYKY
0-E0-019/2020

Etnukn ombop UMITH, Vb je carmacan ca crnpoBoliermeM Hay4HO-MCTpakMBauke crymdje: ,.HM3onauuja
aHaepoOHMx OakTepuja M3 (ekalHOr Marepujasia 3OpaBMX OOHOpA M HMCIMTHBaKhEe HMYHOMOMYJaTOPHUX
edexara >xMBUX GaKTepHja U BUXOBHX MPOLYKATA™, UMjU je pYKOBOJMIALL MCTpaxuBara Ap Harawa onuh

O6paznoxeme

YUnanosu ETnukor onbopa cy Ha cemHuum onpxanoj 03.09.2020. romune pasMarpand 3axteB ap Harauwie
['onuh 3a onobpeme crynuje: ,,M3onauuja anaepoGHux GakTeprja U3 peKanHor MaTepHjaia 34paBuX J0HOPa U
MCIIMTUBak€ MMYHOMONYJAaTOPHUX edekaTa >KHMBHX OakTepuja M WHXOBUX mpoaykara®. Ha ocHoBy
NpUJIokKeHe JoKyMeHTauuje, ETuuku oa6op je cxomHo opnamhemuma u3 unana 32. u 36. [IpaBUiHKKa O paLy
Etuukor on6opa MMITH (6p. 19/167 on 07.04.2020.r.) 10HEO OMITYKY KAO Y U3PELIH.

JlocraBuTH: CEKPETAP ETUYKOI" OJIbOPA

Buofera EBTOB, QUM
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VHUBEP3UTET ¥ BEOIPAILY
MHCTHTYT 3A IPHMEHY HYK/JAEAPHE EHEPTHIE K
—

TIAB: 100011991 Matnann 6poj: m%ogu t{.mmzl; ;m:lcmoﬁ.mﬂ-
Banarcka 316, 11080 Beorpan, Ten: 011 2619252, 2617- ax: 724 -
g9, 0L-657/2

BEOTrPAL - BSEMYH

Gaswrons 31-F-Ton 2615686 ®anc.

ETMuKka KOMMCMja 3a 3awTuty A06PO6GUTM OrfneaHnx KWBOTUHA UHCTATYTA 33 npuUMeHy
Hykneapue enepruje-UHEN, 3eMyH U UHCTUTYTa 3a nectuumae, 3emyH, Ha ocHOBY unawa 52. ctas 1.
* vauka 4 3akona 0 o6po6uUTH usoTUrba (Cn rnackuka PC 6p 41/2009), v unawna 11. Npasuaunka o pagy
Ca eKCNEePUMEHTANHUM XUBOTUAMA MHCTUTYTa 3a NpUMeHy HykneapHe ewepruje-UHEN, 3emyn u
MHCTUTYTa 33 NECTUUMAE U 3aWTUTY XKUBOTHE CPeAuHe, 3eMyH, y NOCTYNKy pewasarwa no 3axTesy 3a
opobpewe cnposohera orneaa Ha xusoTUama Ap Cepreja Tomuha, HayuHor caseTHuka WHENa

uspaje
NOTBPAY

YnaH TMma Anekcanpap BuceHuh (ucTpaxkuBay npunpaBHUK UMITH) cTyaeHT AOKTOPCKMX
cTyavja Ha Xemujckom dakynTery, Kopuctuhe pesyntate gobujeHe y 0BUM eKCnepumeHTumMa 3a u3paay
JOKTOpCKe Aauceprauuje (meHTopu: ap JeneHa Hokuh, BUWM Hay4yHU capagHuk WHCTUTYT 33
MO/IEKYNapHy FeHeTUKY U TFeHETUYKO WHXerepcTso, M npo¢. ap Mapuja rasposuh Jaukynosuh,
pefoBHM npodecop Xemujcku dakynTeT, YHuBep3uTeT y beorpady; pagHu Ha3wue AOKTOPCKE Tese:
JMcnutusare noteHumjana aHaepobHux 6akTepuja nponssohaya MacHUX KUCENIMHA KPaTKOr IaHLa Kao
HeypoBMOTUKa Y MULLIMJEM MOAENY MyITUNE CKNepo3e”).

Kanaupat Anekcangap Bucenuh Huje obyueH 3a [06po6UT U paa ca eKcnepuMeHTaHUM
YXMBOTUHaMa, yyecTBoBahe Kao nocmartpad y Aeny Koju ce OAHOCH Ha EKCNePUMEHTANHUA Paj ca Xusum
UBOTMIbAMA W Kao peanm3atop y Ae/y Koju Ce OHOCK Ha u3onauujy henuja, HUXOBO UCMUTUBAKLE W
o6papy pesynTata. KaHAuAaT HY v jeaHoj da3n u3pajae AoKTOpaTa Hehe paauTH ca eKCnepUMEHTANHUM

XUBOTUHAMA.

O6pasnoxere
[p Ceprej Tomuh, HayuHu caseTHUK UHEa, obpatuo ce ETuukoj komucuju UHEM-a n UucTuTyTa
33 necTuumae 3axTeBom pagu Aobujarba ogobperba 3a ynotpeby 110 muwesa oa 2024 ao 2025.roguHe
(,AHanusa moaynauuje MMYHCKOT oarosopa y eKCNepuMeHTaHOM AYTOMMYHCKOM
eHuedanomumjenutucy (EAE) HakoH TpeTmaHa bakTepujama Koje NpOAYKYjy MacHe KucenuHe KpaTkor
naHua“). Y3 3axteB MMEHOBaHW je MpPUI0XKHO noTpebHy AOKYMeHTauujy NponucaHy 3aKOHCKUM
nponucuma u MpasBuIHUKOM O pajly ca eKCNepUMEHTalHUM XUBOTUHaMa U npoueaypa 3a nobujare

Pewerba HagnexXHor MUHUCTApCTBa je Y TOKY.

/V.(//’/{‘/ ZZ/‘{'(Z/({ /:"/‘, YK 5.0

NpeaceaHUK ETu4ke kKomucuje MpeKTop K

Op cum set mea Cawa Bacunes, et cnew, AOp Mapwuj

BuM Hay4YHM cCapaaHUK ﬁ‘ ?

. 240. ¥ Homw Cant
Texyhn pauyn: 340-13505-58, EPCTE BAHK AJI Hosw P WG TUTYT 2A TPVIAEHY RYHOT 10048 EHEPTIME

roR



M3JABA  BEOFPAFR
Ja, Anexcannap ([Iparan) Bucennh, uzjaBbyjem na cnenehu Hayunu pa:

Radojevi¢, D., Beki¢, M., Gruden-Movsesijan, A., Ili¢, N., Dinié, M., Bisenié, A., ... & Tomié, S.
(2022). Myeloid-derived suppressor cells prevent disruption of the gut barrier, preserve microbiota
composition, and potentiate immunoregulatory pathways in a rat model of experimental
autoimmune encephalomyelitis. Gut Microbes, 14(1), 2127455. DOI
10.1080/19490976.2022.2127455.

Ha KOjeM CMO K0ayTopH Moja MeHTopka Jenena Bokuh u ja, Hehy KopHcTHTH Kao paj Koju je
IIPOKMCTEKA0 U3 MOj€ JOKTOPCKE JMCEPTaIlH]e.

V¥ Bbeorpany, 26.06.2024.
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