O6J1ikoBa KapTKa [IiP
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I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0225U004271
Jep>kaBHUH peecTpauiliHUI HOMeEP: 0124U002533
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 27-11-2025

II. Etran BukoHnauus JiP
Homep erany: 3

HasBa eramny: [1natdopma 715 MPOAYKIi, MiJIOTHA MPOAYKIid Ta OYMILIEHHS, 6i0JI0TiuHi Ta (papMaKOIOTivHi

BJIACTMBOCTI aHTU6iOoTHKa Je478.
IToyaToK eramy: 01.2025
3akiHyeHHs eTamy: 11.2025

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaiMeHYBaHH IOPHIHYHOI 0coou (a6o ITIB pizu4yHOi 0CO6H): JIbBiBCHKMIT HALIOHANBHMI

yHiBepcureT iMmeHi [BaHa Ppanka

Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcuTeTchKka, 6ya. 1, M. JIbBiB, JIbBiBCchKa 0671., 79000, Yrpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedomn: 380322616048



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB iznuHO0i 0c06H): ToBapuCTBO 3 06MEKEHOIO

BignoBiganbHicTIO "ExcrinomxkeH"

Koz, 3a €IPIIOY: 40633100

Micue3HaxoaKeHHS: ByJI. Bomogumupa Benukoro, 6yz. 16, m. JIbBiB, JIbBiBCcbKa 001., 79053, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380676750656

BHeCOK CIiBBUKOHABIIS Y 3BiTHHH €TaIl

V. BizomocTi npo 3amoBHuKa JIiP

IloBHe HaliMeHYBaHHS IOpHUAUYHOI 0coou (a6o IIIB ¢izmyHoi 0co6H): Hauionansuuit Gpouz

JOCJiIKEHb YKpaiHu

Kopg 3a € IPIIOY: 42734019

Micuesnaxo;perHﬂ: ByJI. bopuca I'piHyeHka, 1, M. Kuis, 01001, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiiHHS: Ka6iner MinicTpis Vkpainu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

Tenedon: 380442981622

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

IlincraBa ojist npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbLHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

HanpﬂM (l)iHchyBaHHﬂ: 2.1 - pyHmameHTaNbHI JOCIIIPKEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 2201300

dakTuyHHi 06cAar ¢iHaHCyBaHH: (THC. rpH.): 8240.680




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BiorexHosioriyHui Ta papMakoJIOTiYHMI TOTEHLIia]l HOBOIO aHTMMIKOOAKTePifiHOro aHTH6ioTHKa Je478

Ha3sBa po6oTH aHIJIilICbKOIO:

Biotechnological and pharmacological potential of new antibiotic Je478 with the antimycobacterial activity

Pedepar yKpaiHCBKOIO:

[TpoexT 30cepemKeHunil Ha KOMIIEKCHOMY AOCJiI>KeHi HOBOro aHTMO6i0THKA Je478, MpoIylieHTOM SKOTO €
akTUHOMILET Streptomyces sp. Jel-332. BctaHOBII€HO, 1110 BUpOLLyBaHH B cepenosuilli DNPM nae HanBuiny
npoaykiuiio Je478. Po3pobyieHo cucTeMy KJIOHYBaHHS I'eHiB Ta II0Ka3aHo e(eKTUBHY €KCIIPECilo peropTepHUX IeHiB.
[NocnimoBHicTe reHOMa WTaMy Je 1-332 ckyagae 8,27 MJIH.ILH., B IKOMY BUSBJIEHO 21 KjlacTep IeHiB BTOPUHHOTO
MeTaboi3My, 30KpeMa 6 KIacTepiB reHiB CUHTe3y TepIeHiB. [neHTrdikoBaHO K1acTep reHiB 6iocuHTesy Je478 3a
Iornomoroo Tn5-TpaHCIIO30HHOTO MyTareHesy, a reTepoJioriyHa ekcrpecis y S. albus Dell4 nigTsepauia itoro
dyHKUiOHaNIBbHICTb. BU3HaueHO MiHiManbHUI Ha6ip reHiB, HEOOXiTHMX AJ1s1 6iocuHTe3y Je478. [lenenitnuil anais
3acBiguuB, mo reau groA-groC ta groF € kputnyHuMHU 17151 GOPMYBAHHS LUKJIIUHOI CTPYKTYPU CIIOJYKY, a iX
IHaKTHBAaLlis IPU3BOIUTD 40 HAKOIIMYEHHS JIIHIMHOIO MONepEeNHNUKA — FeKCalpeHIryatiguay. BctaHoBseHO, 10
i3onpeHoBi ofMHUL POPMYIOTHCS Yepe3 HEMeBAJIOHAaTHUI LIJISX, a IyaHiAMHOBA I'pyIa [I0XOAUTh 3 apriHiHy, 10
[iATBEP/KEHO €KCIIEPMMEHTAMU 3i 3rO0BYBaHHSIM MideHUX CyOCTpaTiB. Ha OCHOBI OTpUMaHUX AaHUX 106YL0BaHO
Mogesb 6iocuHTeTHYHOrO MKy Je478. OnTrMi30BaHO MPOIieC TreTeposIoTivuHoi ekcipecii y mrami S. albus STS-36,
SKUH 3abe3revye HaBULy NponyKTuBHicTb (1,0-1,5 Mr /i) i ctabinpHicTh cuHTe3y. [Ipn pepmeHTalii npoayneHTa B
cepenosulli o6'emom 10 s1iTpiB oTprmano 6isnbie 10 Mr ounieHoro Je478 i gocigpkeHo HU3Ky Moro ¢isuko-
XiMiYHMX Ta 6i0JIOTiYHUX BjIaCTUBOCTEN. [lepBUHHI (papMaKoJIOTiyHi TECTU NMigTBEPAUIN aKTUBHICTb Je478 npoTtu
YyTJIMBUX i aHTUOIOTUKOPE3UCTEHTHUX ITAMiB 6aKTEPiil, @ TAKOK LIUTOTOKCUYHY [il0 Ha KJIiTMHHI JIiHii Ta eMOpioHn
Danio rerio. 'eHOMHUI aHai3 CIOHTaHHUX MyTaHTiB B. subtilis DSM10 no3Bonus ineHTHiKyBaTH NOTEHLIMHY
MimeHs fii Je478 - perysnsitopHuil 6inok pogunu TetR, kUil KogyeTbCsl TeHOM PKSA, MyTallii B IKOMy I10B’s13aHi i3

dhopMyBaHHAM CTIHKOCTI 10 OT'O aHTUOIOTHKA.

Pedepar aHIJIiHCBKOIO:

The project focuses on a comprehensive investigation of the new antibiotic Je478, produced by the actinomycete
Streptomyces sp. Je1-332. It was established that growth in DNPM medium provides the highest production of
Je478. A gene cloning system was developed, and efficient expression of reporter genes was demonstrated. The
genome sequence of strain Je1-332 is 8.27 Mbp and contains 21 secondary metabolite gene clusters, including 6
terpene biosynthesis clusters. The Je478 biosynthetic gene cluster was identified using Tn5 transposon
mutagenesis, and its functionality was confirmed by heterologous expression in S. albus Dell4. The minimal set of
genes required for Je478 biosynthesis was determined. Deletion analysis demonstrated that the groA-groC and
groF genes are critical for forming the cyclic structure of the compound, and their inactivation leads to the
accumulation of a linear precursor—hexaprenylguanidine. It was found that the isoprene units are formed via the
non-mevalonate pathway, while the guanidine group originates from arginine, as confirmed by labeled substrate
feeding experiments. Based on the obtained data, a model of the Je478 biosynthetic pathway was constructed. The
process of heterologous expression in S. albus STS-36 was optimized, providing the highest productivity (1.0-1.5
mg/L) and stable compound synthesis. Fermentation of the producer strain in 10-liter medium yielded more than
10 mg of purified Je478, and several of its physicochemical and biological properties were investigated. Preliminary
pharmacological tests confirmed the activity of Je478 against both sensitive and antibiotic-resistant bacterial
strains, as well as its cytotoxic effects on cell lines and Danio rerio embryos. Genome analysis of spontaneous B.
subtilis DSM10 mutants enabled identification of a potential target of Je478— a TetR-family regulatory protein
encoded by the pksA gene, mutations in which are associated with the development of resistance to this antibiotic.
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KepiBHHUKH po6OTH

Biacue IlpizBuuie Im's I10-0aTbKOBI: ®esopenko Bikrop OnekcaHnposuy
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: [Tnatdhopma s mpoayKiii HOBOro aHTn6iotrka Je478
Haszpa HTII auriiicbKo¥0: Platform for the production of a new antibiotic Je478

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi p€3yJIbTaTH: MeToau, Teopii, rinoresy, IHuie (IuTaMyu MiKpOOPraHi3mis)
l'asmy3b 3aCTOCYBaHHS: MikpoGHi 6ioTexHOIIOTil y hapmariii

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Texnonoris KOHCTPYIOBaHHS MOKPAIEHOTO MTPO/YIIEHTa HOBOTO aHTUMIKOOGAKTEPIHOTO aHTUGIOTHKA
Je478, Ha OCHOBI SIKOTO CHHTE30BaHO MiJIOTHY MApPTii0 LiIbOBOro MpoaykTy. Onuc ¢izuko-xiMiyHKX Ta 6i0510Ti9YHNX

BJyIacTUBOCTEM Je478.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAyKiii (Matepiasis,
TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYeHHS eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iMIopTy, [1olinmeHHs SIKOCTi KUTTS

Ta 37I0POB'sl HaceJIeHHs], e(peKTUBHOCTI AiarHOCTUKU Ta JIiKYBaHHS XBOPUX
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiIYHE OOrpyHTYBaHHSI.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:

IX. Bi6siorpadiuyHuii onuc

Tistechok, S., Bratiichuk, D., Sucipto, H., Gummerlich, N., Stierhof, M., Gromyko, O., Fries, F., Fedorenko, V., Miiller,
R., Zapp, J., Myronovskyi, M., & Luzhetskyy, A. Gromomycins: An Unprecedented Class of Triterpene Antibio®tics
Produced by a Novel Biosynthetic Pathway. Angewandte Chemie (International ed. in English), 2025 64(22),
€202422270. DOI: 10.1002 /anie.202422270



«IlITam akTrHOMILIETiB Streptomyces sp. IMB Ac-5052 - mpoJyLeHT ryaHiIMHBMICHOTO TPUTEPIIEHOBOTO

aHTH6ioTHKa Je478», 3agBKka Ha BuHaxim N2 a202302796; 3asasi. 08.06.2023; 3a9BHUK JIbBIBCbKUI HAliOHAJIbHUN

yHiBepcuTeT imeHi IBana ®panka; aropu I'pomuxo O.M,, Ticteuok C.I., Depopenko B.O.

X. 3aKJII0YHI BiZOMOCTi

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0-BHKOHABILiB
binuk bornan PomaHoBUY

I'pomuko Onexcanap MukosanoBuy
(k. 6. H., .., 03.00.15)

Kypunenko Onena OnekcanpapiBHa

Ocrawm IpuHa CrenaniBHa
(x. 6. 1., go11., 03.00.22)

Pe6enp FOpiit BacunboBuy

(k. 6. H., CT. HAYK .CHiBP.)

Cambopcbkuii MapkisH BacuiboBud
(o.dpinocod)

Cupsartka Bacuib fIpociaBoBuy

(k. 6. H., 03.00.20)

TicTreyok Cremnan IBaHOBUY

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

PeecTtpaTop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCTpallil0o HAayKOBOIi

OisiIBHOCTI

Menbauk Bonogumup Iletposuy
I. ¢in. H., 09.00.01
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