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Jlobooa M.I. BiocuHTe3 aHTHMOIOTMYHMX i picTpery/oBaJibHUX MeTaboJIiTiB
Streptomyces netropsis IMB Ac-5025 3a fii ek3oreHHUX crnonyk. — KBamidikariiiHa
HayKoBa [partjs Ha IpaBaxX PyKOIIUCY.

Muceprailis Ha 3700yTTS HAyKOBOTO CTyIeHs [AokTtopa inocodii 3a
crietianeHicTio 091 «bionoris» (09 — biosorist). — IHctutyT Mikpo6Gionorii i
BipycoJiorii im. [1.K. 3a6onorHoro HAH Ykpaiam, Kuis, 2021 p.

BakBoIO CK/Ma/IoBOI0 MiKpOOioIjeH03y IPYHTY € akTHHOoOakTepii, 30Kpema,
TIPe/ICTABHUKU POJY Strepromyces — TIPOAYLIEHTH IITMPOKOr0 CIeKTPY 0iosoriuHo
akTUBHUX pedoBuH (BAP), siki mokpaiyioTb (QiTocaHiTapHUW CTaHy IPYHTY i
3abe3neuyloTh TMpakiMiHr-edekt 1ioZ0 powivH. CepeJi BTOPUHHUX MeTaboJliTiB
CTPENTOMILIeTiB BaXKJTUBO [JOC/Ti/PKYBaTH TIO/Ii€EHOBI aHTUOIOTHUKY 3 psifly TIpuuuH. [To-
nepiiie, OaraTo acrekTiB 1100 IX CTPYKTypu i OGiocuHTe3y € He3’sCOBaHUMM, I0-
Zipyre, BOHM He BIUIMBAIOTh Ha pe()epeHTHI LITaMH, a y MIKPOOpPraHi3MiB-MillleHen
pinko dopmyerbes crikikicte. Ha cborogHi He [JOCTiI)KeHO BIUIMB 0io/IoOriuHO
aKTUBHUX PEUYOBUH Ha O0iOCMHTe3 MO/i€HOBUX aHTUOIOTHKIB. OTpUMaHi 3HaHHS
OyayTb KOPUCHAMHU B PO3YMiHHI CK/IaAHHUX MeTabOMiuHMX B3a€MO3B’SI3KiB B K/IiTHHI
cTpenToMilieTiB i po3po0biii edheKTUBHUX MIiKpOOHMX 0GiOTeXHOJIOTIH, /e 3a OJHOTO
TIPOLieCy MOXKHA Pery/roBaTh HaKOTIMUeHHsI TPAaKTUYHO KOPUCHUX MeTabomiTiB.

HaykoBa HoBuM3HA. [lowmipkeHO — paHille  He3’siCOBaHi  acCleKTH
biocuHTeTHuHOI 3maTtHoCcTi  S. netropsis IMB Ac-5025. Bmepiiie  BHUsIB/IEHO
KOpeJIsiL[ifiHi B3a€EMO3B’s13KH B OiOCHHTE3i CTPENTOMILIeTOM MOTiEHOBHUX aHTHOIOTHKIB
3 inmmMu BAP — aykcMHaMmM, LIMTOKiHiHaMHU, aOCIIM30BOI0 KMCJ/IOTOI, CTEpPOJIaMH.
[loBemeHO  MOXX/MBICTb  BUKODUCTaHHA  (PAKTODHOrO  aHadizy SK  MeTOAY
TEOPeTUYHOTO TIPOTHO3YBaHHS A/ Mif00py ONTUMAaJbHUX YMOB KYJ/IbTUBYBaHHS
CcTpenToMilieTa i HaAKOMWYEHHSI KOPHCHMX MeTaboJIiTiB 3a paxXyHOK BHECEHHS
eK30TeHHUX CIIOJyK. BcTaHOB/IeHO 1epeBard BUKOPUCTAHHS  OPraHiuHOIO
TIO’KUBHOTO CepeZioBUIIA [/ HAKOTIMUEHHS TI0JTiEHOBUX aHTUOIOTUKIB, hiTOrOpMOHIB
i creponiB 3a rAMOMHHOTO KyJbTUBYBaHHS TIpoJyllieHTa. Brepie moka3aHo

MOJK/IUBiCTh 3aCTOCYBaHHSI MeTaboJIiTiB I'PYHTOBUX CTPENTOMILIETIB [jisi OTPUMAaHHS
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B YMOBax in Vitro pOC/JWH-pereHepaHTiB TOMaTy 3 IPOJIOHTOBAHOI CTIiMKICTIO 10
diToHemaTo i piTonaToreHiB, 3’sCOBaHO IX po/ib B TIpaliMiHr-e(eKTi y pOC/IUH.

S. netropsis IMB Ac-5025 Hakornuuye HaMOibIly KilbKiCTb —I0/TiEHOBUX
aHTUOiOTUKIB B Giomaci B crarjioHapHy ¢a3y (Ha 7-my zA00y) 3a TJIMOMHHOTO
Ky/bTHBYBaHHsA, a came: 0,387 mr/r ACb B cunretnuHomy i 2,318 mr/r ACh B
OpraHiuHOMY TIOKMBHUX CepefloBUIljaX. Brepiie BufB/IeHO, 110 IIOJ€HOBI
aHTUOIOTUKM HaKOMMUYIOTHCS BxKe Ha 1 100y Ky/JbTUBYBaHHS, 1[0 CBiUMTH TPO iX
CTPYKTYPHY po/iib B MeTaboiii3mi crpenTomiineTiB. Tomy nisi 3'sCcyBaHHSI BIUIUBY
eK30reHHUX PeUYOBMH Ha 0iOCHMHTE3 MOJIi€HOBUX aHTHOIOTHKIB i iHImx BAP 1mmrramom
JIOLi/TbHO BHOCHTH 11i peUOBHMHU B CTallioHapHY ¢a3y.

@dakTOpHWM aHasli3 T[0Ka3aB, 10 OiOCHHTE3 TIO/iEHOBUX aHTHOIOTHKIB
S. netropsis IMB Ac-5025 mae HaiOinbIMid BigCcOTOK Kopensijii i3 OiocuHTe30M
LIUTOKIHIHY — i30MeHTeHi/aZileHO3UHOM, ayKCMHy — iHfAon-3-kapOiHosioMm i
CTEpPOJIbHOIO CIIOJIYKOI — [3-cuTocTeposioM. Ha mifcTaBi oTpumanux AaHux Oyso
chopMyIbOBaHO TiIlOTe3y IPO MOXK/IMBE pery/ioBaHHS OiOCHHTe3y II0/TiEHOBUX
aHTUOIOTUKIB CTPENTOMILIETOM 3a PaXyHOK BHeCeHHsI eK30reHHUX BAP.

Ex3oreHHuy i30meHTeHiNaZileHO3UH TIpUrHiUyBaB HAKOIWUEHHSI TI0/Ii€EHOBUX
aHTHOioTUKIB B OioMaci B cuUHTeTUUHOMY TIO)KMBHOMY CepefoBHIlli B Oiomaci
S. netropsis IMB Ac-5025: 3a gii 100Hr/M1 OUTOKIHIHM iX cyMa 3MeHIIW1achk B 11,3
pa3u, B OPraHiyHOMY — BeJIMUMHA KOJIMBaJiaCh 1 Masjia TeHZEHLIit0 [0 3HWKeHHS.
BMicT BHYTPILIHBOK/IITUHHUX LIMTOKIHIHIB 3MeHIlyBaBcs B 9,4 1 5,5 pasiB BiJIIOBIHO
o cepejoBuiia 3a BrmBy 500 Hr/Ma  ek3oreHHoro IPAR. MmosipHo, 1je
BiI0YBa€THCS 3a paxXyHOK MeTabO/IiUHOr0 KOHKYPYBAaHHS 3a a/IKilyBa/ibHi areHTH i
amiHOrpynmu Ha etarni OiocuHTe3y i3omeHTeHisnafieHO3WHY. TOOTO ek3oreHHe
BHECEHHsI peUuoBMHH iHTiOye OiocuHTe3 (YHKI[iOHATBHUX TIPYIl, BHAC/IIZIOK YOTO
NpUrHiuyeThcst i 6iocuHTe3 mosieHoBUx MakposifiB. 500 Hr/mn ek3oreHHoro IPAR
36ibiiryBaB HakomMueHHst 6iomacu B 1,4 pasu B CMHTeTUUHOMY cepefioBuilli OTxe,
IPAR B pocCiaipKyBaHWX KOHLIEHTpALliiX MOJKHa BUKOPUCTOBYBaTU JIULlle IS
HakomuueHHs1 Oiomacu, a He TiJBUILleHHs PpiBHA OiOoCMHTe3y TOJiEHOBUX

aHTUOIOTHKIB i IUTOKiHIHIB.



Ex3orennuii  iHfon-3-kapbiHon  30i7bIlyBaB  HAKONMYEHHS  TOJIi€HOBHX
aHTUOIOTHKIB TpoAylleHTOM. BusiBleHO HOro onTHMa/bHI KOHIIeHTpaljii, a came
5 MKI/MJ/1 B CUHTETAUYHOMY 1 25 MKI/MJ/1 — B OpraHiYHOMY ITOXKUBHUX CepeflOBULLIAX,
npyd LBOMY CyMa aHTubioTWKiB 30inbiimiace B 1,9 i 3,2 pasu BianosigHo.
HakormuenHst 6iomacu 36inbimiock B 1,4 i B 1,5 pasiB BifinoBiiHO /[0 cepefoBUIIIa.
3a BIUIMBY 25 MKr/mi ek3oreHHoro IC cyMa BHYTpPIIUHBOK/IITUHHUX ayKCUHIB
36ispmmiack B 2,0 i 3,9 pasiB, nurToKiHiHIB — B 2,8 i 5,6 pa3iB BigmoBigHO 110
cepefioBHIlia. BiporiHo, ek30reHHe 7i0/laBaHHS ayKCUHY MPU3BOAUTD 10 30i/bITIeHHS
My/ny iHAOMBHUX Kijellb, $IKi BUKOPHCTOBYIOThCS i B OiOCHMHTE3i ayKCcHHIB, i B
31IMBAaHHI O-KapOOHOBHX JIAHIIIOTiB MOJIEKY/T TTOIiEHOBUX aHTUOIOTHKIB. 30i/IbITIeHHS
HaKOTIMUeHHsI I[UTOKiHiIHIB B 6iomaci cTpenrTomiljeTa MmifiTBEpP/AKY€E 3araJbHOBiJOMY
pOJib ayKCHUHIB B pPeryJsiiii ix 6iocuHTesy.

BHacnifok fojjaBaHHSI €K30TeHHOTO [3-CUTOCTeposy BifOyBaBCsi Ha[CUHTe3
nojlieHoBUX aHTHOIOTUKIB S. netropsis IMB Ac-5025 i ix BuBeJjeHHs 3 KITUHHU. 3a
BIUTMBY 10 MKI/MJ1 3-CMTOCTEpOJTy CyMa TTO/TiEHOBUX aHTHOIOTUKIB 3pocna y 4,5 pasiB
B Oiomaci i y 2,5 pasiB Ky/nbTypanbHili piguHi. 3a pisHUX KOHLeHTpaliii [3-
cutocTeposy 36isbiiryBaBcs i mmys iHiux BAP: cyma aykcuHiB — B 8 pa3siB, ABK — B
2,5 pasu.

3'scoBaHO KOMIUIEKCHUW BIMB ek3oreHHUX IC i [-cutocrepony Ha
HaKOTIMUEHHSI TIOJiEHOBUX aHTUOIOTHKIB, ¢iTOropMoHiB i cTeposiB B Giomaci
S. netropsis IMB  Ac-5025. B migbopi KOHILeHTpalili eK30reHHUX peyoBUH
BpaxoByBa/M IX ONTUMa/lbHI 3HAaueHHd B TPafi€HTI, fKI 3a YMOBU MOHO[IL
30i/IbIITyBa/IM HAKOTTMUEHHSI aHTHUOIOTHKIB, a TaKOX iX Ki/JIbKOCTi, sIKi MiCTATbCA B
K/IiITUHaX CTpenToMilleTa 3a 3BMYAWHUX yMOB. [lyii BUSIBJIEHHSI 3aKOHOMipHOCTEM
HaKOIWYeHHsI CMOAYK, CHHTe30BaHUX de novo, aHai3 MPOBOAWIA B CUHTETUYHOMY
TOKUBHOMY cepezioBuilli. Ex3orenni 12,5 Mkr/mi iHgos-3-kapbiHomny i 5 Mkr/mi [3-
cutocteposy 306inbiyBanu OGiocHHTe3 T0/i€EHOBUX aHTUOIOTHKIB y 2,4 pasu. 3a
pi3HMX KOoMOiHallili KOoHIIeHTpallili ek30reHHUX BAP, 3MiHIOBAI0Ch i CIiBBiIHOIIEHHS
dpakiiiii mosieHOBUX aHTUOIOTUKIB sIK B Ky/IbTypasibHill pifuHi, Tak i B 6iomaci, ski €

XdPpdKTEPDHUMHU [JId IOTAMY. I_[e CBi,[[‘—II/ITB IMpO BIUVIMB €K30T€HHUX PpEeYOBHWH Hd



dbopMyBaHHS CIPSDKEHUX 3B’SI3KiB B MOJieKy/ax TostieHiB. Yum Ginbiire mogBiHAX
3B’s3KiB B MOJIEKY/Ii TOJiEHY — TUM BHIIa Koro GiosioriuHa aKTHUBHICTh. 3a BIUIMBY
0,5 MKr/mn iHgomn-3-kapbinony i 10 MKr/mn [-cuTocTeposly HakoruueHHsi Giomacu
30impmmnoce B 2,4 pa3w, cymMa aykcuHiB — B 5,3 pasu. Cyma I[MTOKiHIHIB
30inbimnace B 11,6 pasiB 3a BmuBy 50 MKr/mn iHgon-3-kapbinony, ABK — B 3,6
pa3iB — 3a BBy 0,5 MKr/mn iHgon-3-kap6iHomy i 10 MKr/mm [-cutocTtepony.
3'icoBaHo, IO 3a  KOHLeHTpauili 50 MKI/M/J1 ~ €K30TeHHOro  iHZoJ-3-
KapOiHO/MyBiI0yBa€ThCSI 3MiHa HArpaB/IeHOCTI MeTabOiUHMX peakiiik: 6/10KyBaHHS
biocHHTe3y IIIrMEeHTy, XapaKTepHOro /s INTaMy i NpPUTHIiUYeHHS HaKOIMUYeHHS
MOJIIEHOBUX aHTHUOIOTHKIB, IIJ0 CBiAUKMTH TMpO iX B3aeMO3B’s30K. B Giomaci
S. netropsis IMB Ac-5025 HakonuuyBaiuCh CTepOJIM: CKBaJieH, eprocrepoi,
X0JIeCTepOJI, CTUTMACTepoJi, 3-cuTocTepos i 24-emibpacuHOM, SIKi € CTPYKTyPHUMU
OJIMHULIAMM  (PYHKITIOHA/IbLHUX MiKpoJioMeHiB MeMOpaH i BiflirpaioTb poab ¥y
npalMiHry pocyivH. KinbkicTe cTeposiB KonvBanack Bif 2,880 go 4,579 mr/r ACB i
36isbInTack y 1,6 pasiB 3a KOHI[eHTpaIlil eK30reHHHX CIIOJYK, 3a SKOI CriocTepiraBcs
MaKCUMalbHUM BUXiJ aHTUOIOTUKIB. OTprMaHi pe3y/ibTaTU [JOTOBHIOIOTh 3HAHHS
IT[0/I0 CK/IaJJHHUX B3a€MO3B’SI3KiB B 0ioCHHTE3i peuoBMH B K/IITUHAX CTPEIITOMIIIETIB i
JAaI0Tb OCHOBH Ay 0iOXiMiUHOTrO pery/itoBaHHS HAaKOMUYEHHS I[iHHUX MeTaOoJIiTiB
MpoAyLileHTOM B ofgHoMy OioTexHosoriuHomy mpoueci. [ns 3axucty Bif
¢iTonaToreHiB — akTyasqbHO 30i/bIyBaTh BMICT TIOJIEHOBUX AHTHUOIOTHKIB, 1S
TpaiiMiHT-ePeKTy — pery/toBaTH KilbKiCTb ayKCHHIB i ITUTOKIHIHIB, A/ 30i1bIIIeHHS
CTIMKOCTI POC/IMH /10 HEMATO/l — PeryJil0BaTU Ki/IbKICTb CTEPOJIiB, [/ MOKpaIleHHs
PE3HCTEeHTHOCTI 10 abiOTUUHUX CTpeciB — 3MiHIOBaTH HakorrueHHsT ABK.
Pe3ynibTaTu [OC/iPKeHHsI PO3IIUPIOIOTh CIIeKTP 3aCTOCYBaHHS MeTabosiuHOro
biomperiapaty ®itoBiT (mpoayieHT — S. netropsis IMB Ac-5025), po3pobsieHoro y
BifAini 3arasbHOI i IpyHTOBOI MiKpobionorii, IHcTuTyTy Mikpobiosorii i Bipycomorii
im [T .K. 3abonorHoro HAHY. 3actocyBanHs ®PiTOBITY y POC/IHMHHHUIITBI BK/IHOYAE
MeXaHi3MH aJaNTUBHUX MOXJ/IMBOCTEM POCJIMH Ha MOJIEKYJIIPHOMY, K/JIITUHHOMY i
opraHisaMeHHOMYy piBHsIX. Briepiiie roka3aHo e¢eKTHBHICTb MeTaboJiTiB S. netropsis

IMB Ac-5025 pna oTpvMaHHA B YMOBax in  Vitro POC/IMH-pereHepaHTiB



Lycopersicon esculentum Mill. copty JlarigHuii, CTiMKUX [0 HeMaTOJHUX iHBasziu i
ypaKeHb (iTornatoreHaMu 3 MPOJIOHTOBaHUM edeKToM. Y pu3oc(epHOMY IDYHTI
TaKUX POC/IVH IMiABULLYETHCS YMCE/IbHICTh arPOHOMIYHO KOPUCHUX MiKpOOpraHi3miB,
AKi 6epyTh yuacThb y TpaHcopmariil crioyiyk a3oty, dbocdopy i Byr/ielo, 1[0 CTpusie
dbopMyBaHHIO  TIPOAYKTUBHMX  MIiKpDOOHO-DOC/IMHHUX  CUCTeM i  MiJgBHUIIyE
CYNPeCUBHICTb TIPYHTy [0 (iTtonaToreHiB. Iloka3aHO TmepeBaru 3aCTOCYBaHHS
Oioriperapaty B IIO/IbOBUX YMOBax /ISl ITi/IBUIIIEHHS YyPOXKalHOCTI COHSIITHUKY
riopuay HK Konzi i kykypyasi riopuay JKC-4082 B niepiof 3acyxu.

IIpakTuuHe 3HAUeHHs OTPHMMAHUX Ppe3y/bTaTiB. 3'ACOBaHO KOpeJISAL|iHI
B3a€EMO3B’SI3KM  0iOCHHTE3y TIOTiEHOBMX aHTUOIOTHKIB, (IiTOrOpMOHIB i cTepomiB
S. netropsis IMB Ac-5025, 110 fja€ MOK/IMBICTb BUKOPUCTOBYBAaTH (DAKTOPHUM aHaJIi3
SIK METOJ, TeOPeTUYHOTO TPOrHO3yBaHHS HaKomuueHHs MeTabosiTiB. [TokasaHo
riepeBard BUKOPUCTAHHS OPraHiuHOI'O ITOXKMBHOI'O CepefOBHILA /I HaKOIUYEeHHS
MOJIIEHOBUX  AHTUOIOTHKIB  CTpenTOMilleToM i MOXJ/IMBICTH  GioXMiMiuHOTO
peryaioBaHHS HAKOMWYEeHHsS I[iHHUX MeTaboJIiTiB B OfHOMY O0ioTexHOMOTiUHOMY
npoueci. /loBeeHO e(eKTUBHICTH 3aCTOCyBaHHSI ~MeTabOMITiB  IPYHTOBUX
CTPEITOMIlleTiB /I/iT OTPUMaHHSI B YMOBAaX in Vitro poC/IMH-pereHepaHTiB, CTIMKUX [10
diTonapa3suTHUHUX HeMaToj i (iToraTtoreHiB i 3 IMOKpallleHOK YPOKalHICTIO 3a
PaxyHOK TpauWMiHT-e)eKTy 3 TPOJIOHTOBAaHOK [i€t0. 3arnporoHOBAaHO CXeMH
BUPOLLIYBaHHS arpoKyJ/ibTyp 3 BUKOpUCTaHHAM DiToBiTy, 3a sIKuXx oTpumaHo 13 %
npupocty ypoxato 1o consmHuky riopugy HK Konwai i 23,4 % mno KykypyAsi
riopugy JKC-4082 3a rocymiMBoro ce3oHy.

KmrouoBi «1oBa: Streptomyces netropsis, 0io/IOTiUHO aKTHBHi pPeUOBHWHH,
TM0JIi€EHOBI aHTMOIOTHKH, (PiITOrOPMOHHU, CTEPOJIM, POCTUHU-PEreHepaHTH, MpanuMiHT-

edekT, HemaToau, Hiorpernapar.
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ANNOTATION

Loboda M.I. Biosynthesis of antibiotics and growthregulasting metabolites by
Streptomyces netropsis IMV Ac-5025 under the action of exogenous substances. —
Qualifying scientific work on the rights of the manuscript.

The dissertation is submitted for the obtaining of a scientific degree PhD — the
doctor of philosophy on a specialty 091 «Biology» (09 — Biology). D. K. Zabolotny
Institute of microbiology and virology, National academy of sciences of Ukraine,
Kyiv, 2021.

Representatives of Actinobacteria, in particular, bacteria of Streptomyces
genus, are important components of the soil microbiocenosis. They produce a wide
range of biologically active substances (BAS), that improve the soil phytosanitary
conditions and provide a priming effect on plants. Polyene antibiotics as the
secondary metabolites of streptomycetes are important to research because of many
reasons. Firstly, many aspects of their structure and biosynthesis haven’t been
studied. Secondly, they do not affect the reference strains, and the target
microorganisms are rarely became resistant. To date, the effect of BAS on the
polyene antibiotics biosynthesis has not been studied. The gained knowledge may be
useful in understanding of the complex metabolic relationships in the streptomycete
cell and in the development of effective microbial biotechnologies, where the
accumulation of practically useful metabolites could be regulated in one process.

Scientific novelty and practical significance. Previously unexplained aspects
of the biosynthetic capacity of S. netropsis IMV Ac-5025 have been studied.
Correlations dependence in the biosynthesis of polyene antibiotics with other BAS -
auxins, cytokinins, abscisic acid, sterols streptomycetes were found for the first time.
The possibility of factor analysis using as a method of theoretical prediction for the
selection of optimal conditions for the cultivation of producer and the accumulation
of the useful metabolite due to the introduction of exogenous compounds was proved.
The advantages of using an organic nutrient medium for the accumulation of polyene

antibiotics, phytohormones, and sterols of the producer in biotechnology were



showed. The effectiveness of the use of soil streptomycete metabolites for in vitro
production of tomato regenerating plants with prolonged resistance to parasitic
phytonematodes and phytopathogens has been demonstrated for the first time. The
efficiency of Phytovit bioformulation in the priming effect in plants was elucidated.

S. netropsis IMV Ac-5025 accumulated the largest amount of polyene
antibiotics in biomass in the stationary growth phase (on the 7th day) during the
cultivation under the submerged conditions, namely: 386.5 pg/g ADB in synthetic
and 2318.2 pg/g ASB in organic nutrient media. It was found that polyene antibiotics
accumulate for 1 day of cultivation that indicates their structural role in the
metabolism of streptomycetes for the first time. Therefore, the addition of these
substances in the stationary growth phase is advisable to determine the effect of
exogenous substances on the biosynthesis of polyene antibiotics and other BAS by
the strain.

Factor analysis showed that the biosynthesis of polyene antibiotics by
S. netropsis IMV Ac-5025 is mostly correlated with the biosynthesis of cytokinin -
isopentinyladenosine, auxin - indole-3-carbinol and sterol compound - [-sitosterol.
The hypothesis about the possible regulation of the biosynthesis of polyene
antibiotics by streptomycete due to the introduction of exogenous BAS was
formulated based on the obtained data.

Exogenous isopentinyladenosine inhibited the accumulation of polyene
antibiotics by S. netropsis IMV Ac-5025: under the action of cytokinin 100 ng/mL
their amount in a biomass was decreased 11.3-fold in synthetic and 1.3-fold under the
action of 25 ng/mL isopentinyladenosine in an organic nutrient medium. The amount
of intracellular cytokinins was decreased 9.4 and 5.5-fold under the action of
exogenous isopentinyladenosine 500 ng/mL. This is probably due to metabolic
competition for the alkylating agents and amino groups at the stage of
isopentinyladenosine biosynthesis. 500 ng/mL of exogenous compound increased the
biomass accumulation 1.4-fold in a synthetic nutrient medium Therefore; this
substance could be used only for biomass accumulation and not for the polyene

antibiotics and cytokinins biosynthesis increase.



Exogenous indole-3-carbinol increased the accumulation of polyene antibiotics
by the producer. Its optimal concentrations were revealed, namely, 5 mg/L in
synthetic and 25 mg/L in organic, while the amount of antibiotics increased 1.9 and
3.2-fold, respectively. Biomass accumulation was increased 1.4-fold in synthetic and
1.5-in organic. Under the action of exogenous IC 25 mg/L, the amount of
intracellular auxins was increased 2.0 and 3.9-fold, cytokinins - 2.8 and 5.6 -fold,
respectively. Probably, the exogenous addition of auxin caused an increase of indole
rings pool that are used both in the biosynthesis of auxins and in the crosslinking of
a-carbon chains of polyene antibiotic molecules. The increase of the cytokinins
biosynthesis in streptomycete biomass confirms the well-known role of auxins in the
regulation of their biosynthesis.

Exogenous [3-sitosterol caused super synthesis of polyene antibiotics by
S. netropsis IMV Ac-5025 and their excretion from the cells. Under the action of
10 pg/mL of B-sitosterol, the sum of polyene antibiotics was increased 4.5-fold in
biomass and 2.5-fold in culture liquid. Under the action of different concentrations of
B-sitosterol, the pool of other BAS was increased: the sumt of auxins — 8-fold, ABA -
2.5-fold.

The complex effect of exogenous IC and (-sitosterol on the accumulation of
polyene antibiotics, phytohormones, and sterols in the biomass of S. netropsis IMB
Ac-5025 was studied. To choose the concentrations of exogenous substances we took
into account their optimal values in the gradient, which increased the accumulation of
antibiotics separately, as well as their amount in streptomycete cells under normal
conditions. To identify patterns of compounds accumulation, that were synthesized
de novo, the analysis was performed in a synthetic nutrient medium. Exogenous
12.5pg/mL  of indole-3-carbinol and 5 pg/mL of [(-sitosterol increased the
biosynthesis of polyene antibiotics 2.4-fold. Under the action of different
combinations of concentrations of exogenous BAS, the ratio of fractions of polyene
antibiotics (Candidin and tetraene compound) in both the culture liquid and the
biomass also changed. This indicates the influence of exogenous substances on the

formation of conjugated bonds in polyene molecules. Under the influence of



0.5 pg/ml of indole-3-carbinol and 10 pg/mL of [-sitosterol the biomass
accumulation increased 2.4-fold, the sum of auxins - 5.3-fold. The sum of cytokinins
was increased 11.6-fold under the action of 50 pg/mL of indole-3-carbinol, ABA -
3.6-fold - under the action of 0.5 pg/mL of indole-3-carbinol and 10 pg/mL of -
sitosterol. 50 pg/mL of exogenous indole-3-carbinol, caused the redirection of
pathways: blocking the biosynthesis of the pigment brown of the strain and inhibiting
the accumulation of polyene antibiotics, that indicates a correlation between them.
Squalene, ergosterol, cholesterol, stigmasterol, B-sitosterol, and 24-epibrasinolide
were accumulated in the biomass of S. netropsis IMV. They are structural units of
functional microdomains of cell membranes and important in plant priming effect.
The sum of sterols ranged from 2,880 to 4,579 mg/g ADB and was increased 1.6-fold
at the same concentration ofexogenous compounds, where the maximum yield of
antibiotics was observed. These results are important for understanding the complex
relationships of metabolic pathways in streptomycetes and provide an opportunity to
create in one biotechnological process bioproducts with specified properties. For the
protection against phytopathogens, it is advisable to increase the polyene antibiotics
content, for the priming effect - to regulate the content of auxins and cytokinins, for
the increase plant resistance against nematodes - to regulate the content of sterols, for
the improved resistance against abiotic stress - to change the accumulation of ABA.
Preliminary studies on the range of properties and possibilities of application of
metabolic biological products Phytovit (producer - S. netropsis IMV Ac-5025),
developed at the Department of General and Soil Microbiology, Zabolotny Institute
of Microbiology and Virology, the National Academy of Sciences of Ukraine. It
induces multilevel mechanisms of adaptive capacity of plants at the molecular,
cellular, and organismal levels, that allows revealing it biological potential inherent in
selection methods. The efficacy of soil streptomycete metabolites for in vitro
obtaining tomato plant regeneration (L. esculentum Mill) was shown for the first
time. These plants have a higher resistance against parasitic nematode invasions and
phytopathogens with a prolonged effect. In the rhizosphere of such plants, the

increases the amount of agronomically useful microorganisms involved in the



transformation of nitrogen, phosphorus, and carbon compounds, that promotes the
formation of productive microbial plant systems and increases soil suppression to
phytopathogens is occusr. Technologies for growing crops using Phytovit was
proposed, thhat resulted in a 13% increase in yield for sunflower hybrid NK Condy
and 23.4% for corn hybrid DKS-4082 during the dry season, while costs were
reduced by 3 thousand UAH per 1 ha.

The practical significance of the results. The correlations dependence
between the biosynthesis of polyene antibiotics and phytohormones and sterols by
S. netropsis IMV Ac-5025 were clarified and confirmed experimentally, which
makes it possible to use factor analysis as a method of theoretical prediction of
metabolic accumulation. The advantages of using an organic nutrient medium for the
accumulation of polyene antibiotics be the producer and the possibility of
biochemical regulation of the accumulation of wvaluable metabolites in one
biotechnological process are shown. The efficiency of application of soil
streptomycete metabolites for getting in vitro of regenerating plants resistant
tagainsto phytoparasitic nematodes and phytopathogens with improved yield due to
the priming effect with prolonged action was proved. The schemes of cultivation of
crops with the use of Fytovit are offered, according to which 13% increase in yield
was obtained for sunflower hybrid NK Kondi and 23.4% for corn hybrid DKS-4082
during the dry season, while costs were reduced by UAH 3,000 per 1 ha.

Key words: Streptomyces netropsis, biologically active substances, polyene
antibiotics, phytohormones, sterols, regenerating plants, priming effect, nematodes,

bioformulation.
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