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2. Biosynthesis of antibiotics and growthregulasting metabolites by Streptomyces netropsis IMV Ac-5025 under
the action of exogenous substances

Pedepar:

1. HaykoBa HOBU3HA. JJOCJIiIPKEHO paHillle He3'sICOBaHi acreKTy 6i0CUHTEeTUYHOI 31aTHOCTI S. netropsis IMB Ac-
5025. Briepiue BUSIBJIEHO KOPEJISLiliHI B3a€MO3B'SI3KY B 6i0CHHTE3] CTPENITOMILETOM IOJIiEHOBUX aHTUOIOTHKIB 3
inmumu BAP - aykcrHamy, UUTOKiHIHaMu, abCLIM30BOI0 KMCJIOTOIO, CTeposiaMiU. JloBeleHO MOXJINBICTD
BHMKOPHUCTaHHS (PaKTOPHOTO aHaJi3y SIK METOY TEOPETUYHOTrO IIPOTHO3YBaHHS IJ1s1 i0OPY ONTUMAaIbHUX YMOB
KyJIbTUBYBAHHS CTPEINTOMILIETa i HAKOMMYEHHS KOPMCHUX META00JIITiB 32 PaXyHOK BHECEHHSI €K30T€HHUX CIIOJIYK.
BcraHOBJIEHO IEpEBaru BUKOPUCTAHHS OPraHiYHOIO MOKMBHOIO CEPENIOBUINA IJ1s1 HAKOIIMYEHHS T10J1i€HOBUAX
aHTUO6IOTHKIB, PITOrOPMOHIB i CTEpOJIiB 3a IMIMOVMHHOrO KYJIbTUBYBaHHS IPOJyLIEHTa. Briepiie okazaHo
MOXJIMBICTb 3aCTOCYBAaHHS META0OJIITiB I'PYHTOBUX CTPENTOMILIETIB 1711 OTPUMAHHS B YMOBAX in vitro pocauH-
pereHepaHTiB TOMATY 3 [IPOJIOHTOBAHOIO CTIMKICTIO 10 diToHEeMarToy, i GiTonaToreHis, 3'sICOBaHO iX poJib B
npaiiMiHr-egexTi y pocyuH. S. netropsis IMB Ac-5025 Hakonuuyye Hai6ibIly KifbKiCTh [10J1i€EHOBUX aHTUOIOTUKIB B
6iomaci B crauioHapHy a3y (Ha 7-My [00Y) 3a IJIMOMHHOrO KyJIbTUBYBaHHS, a came: 0,387 mr/r ACB B
CHUHTETUYHOMY i 2,318 Mr/T ACD B OpraHiyHOMY IOKMBHUX CEPELOBUILAX. Briepiie BUsBIEHO, IO MOJIi€HOBI
aHTHUOIOTHKY HAKOMIUYYIOThCS BXKe Ha 1 100y KyJIbTUBYBAHHS, 10 CBIUNATH PO iX CTPYKTYPHY POJIb B MeTab0Ii3Mi
crpenroMineTiB. Tomy aJ1s1 3&#39;51cyBaHHSs BIVIUBY €K30I€HHUX PEYOBUH Ha GiOCHUHTE3 I10J1iEHOBUX aHTHUOIOTHKIB i
iHmux BAP mtaMoM OLIZIBHO BHOCUTY 1ii pEYOBUHU B cTanioHapHy (asy. akTopHuUil aHasi3 TOKa3aB, [0
6iocrHTE3 MOJIiEHOBUX aHTUOIOTUKIB S. netropsis IMB Ac-5025 mMae Hait6inbmui BilcOTOK KopeJisLii i3 6iocuHTe30M
LJMTOKiHiHY — i30II€HTEeHiIaJleHO3UHOM, ayKCUHY — iH10J1-3-KapO6iHOJIOM i CTEPOJIbHOIO CIIOJIYKOIO — O-
cutocreposioM. Ha nizcrasi oTpumaHux gaHux 0ys10 cOpMyJIbOBAHO TiIOTE3y IIPO MOXJIMBE PEryJII0BaHHS
6i0CHMHTE3Y M0JIiEHOBUX aHTHUOIOTHKIB CTPENTOMILIETOM 32 PAaXyHOK BHECEHHS €K30reHHUX bAP. OTpuMasi
PEe3yJIbTaTU JONOBHIOIOTb 3HAHHS 00 CKJIAHUX B3AEMO3B'SI3KiB B 6i0CMHTE3i PEYOBHH B KJIITUHAX CTPENTOMILIETiB
i 1al0Th OCHOBH [17151 6i0XiMiUHOTO peryJIl0BaHHS HaKONUYEHHS! LIIHHUX META00JIiTiB IPOyLIEeHTOM B OIHOMY
6i0TEXHOJIOTiYHOMY IIpoLeci. [l 3aXMCTy Bif, PiTONATOreHiB — aKTyaJabHO 36ibLUIYBATH BMICT [IOJII€EHOBUX
aQHTUOIOTHUKIB, 1J11 TpaliMiHr-e(eKTy — peryJoBaTH KiJIbKiCTb ayKCHHIB i HUTOKIHIHIB, 17151 30i/1bIIE€HHS CTiIKOCTi
POCJIMH 10 HEMAaTOJ, — PEryJlloBaTy KiJIbKiCTb CTEPOJIiB, 1J1s1 IOKPallleHHs Pe3UCTEeHTHOCTI 10 abioOTUYHUX CTPECIB -
3MiHIOBaTH HakonudeHHs: ABK. Pe3ysnbTaty goCliIpKeHHs PO3MHUPIOIOTh CIIEKTP 3aCTOCYBaHHSI META00JIiYHOrO
6ionpenapaty ®itoBiT (mpoayueHT — S. netropsis IMB Ac-5025), po3po6s1eHOro y Bifgisi 3araibHoi i I'PyHTOBO]
Mikpobiosorii, IncTuTyTy Mikpo6iosiorii i Bipycosiorii im [1 .K. 3a6osnotHOoro HAHY. 3actocyBanHs QiToBiTy y
POCJIMHHULTBI BKJIIOYA€ MEXAHI3MU aJalITUBHUX MOXKJIMBOCTEN POCJIMH Ha MOJIEKYJIIPHOMY, KIITUHHOMY i
opraHizaMeHHOMY PiBHSX. Briepiie nmokasaHo edeKTuBHiCTh MeTabosiTiB S. netropsis IMB Ac-5025 i OTpyMaHHS B
YMOBax in vitro pociuH-perenepanTis Lycopersicon esculentum Mill. copTy JlarinHuii, CTIIKMX 5O HEMATOTHUX
iHBa3iil i ypaskeHb PpiTonaroreHamu 3 NPOJIOHTOBaHUM ePeKTOM. Y pu3ochpepHOMY I'PYHTI TaKUX POCJIVH
iABUIY€ETHCS YMCEJIbHICTh arPOHOMIYHO KOPUCHUX MiKPOOPraHi3MiB, sIKi 6epyThb y4acTb y TpaHCc(popMmallii Crioyyk
asory, pocdopy i Byrielo, mo crnpusie GopMyBaHHIO IPOLYKTUBHUX MiKpPOOHO-POCIMHHUX CUCTEM i MifBULILye
CYIIpEeCUBHICTb I'PYHTY [0 ¢iTonaToreHis. [lokazaHo repeBary 3aCTOCyBaHHs 6ionpernapary B [10JIbOBUX YMOBAX [JIs
niABUILEHHS ypokaltHOCTi coHsmHuKy riopuny HK Konpi i kykypyasi riopuny IKC-4082 B nepion 3acyxu.
[TpakTHYHEe 3HaY€HHS OTPUMaHUX pe3ysbTaTiB. 3&#39;5C0BaHO KOpeEJIALiiHI B3a€MO3B'SI3KM 6i0CUHTE3Y
I10JIiEHOBUX aHTUOIOTHUKIB, (PITOrOpMOHiB i cTepois S. netropsis IMB Ac-5025, 110 fae MOKIIUBICTD
BUKOPUCTOBYBAaTH (PaKTOPHUI aHaJIi3 SIK METOJ], TEOPETUYHOTO IPOTHO3YBAaHHSI HAKOIIMYEHHSI META0OJIITIB.
[TokazaHo nepeBaru BUKOPUCTAHHS OPraHiYHOTO IOXXMBHOTO CEPEJOBUILA /1J151 HAKONIMYEHHSI N10JIiEHOBUX
AQHTUOIOTUKIB CTPENTOMILIETOM i MOKJIMBICTb 6i0XMiMIYHOTO PEryJII0BaHHSI HAKOIMYEHHS LIiHHUX METabOJIiTiB B
0IHOMY 6i0TexHOJIOTiYHOMY Ipoleci. [JoBeneHo edeKTHUBHICTh 3aCTOCYBaHHSI METa0O0JIITiB IPYHTOBUX
CTPEITOMILETIB [1JI1 OTPUMAaHHS B YMOBaX in vitro pocjauH-pereHepaHTiB, CTiMKKX 10 (piTonapasuTUYHUX HEMATO/, i
(iTonaToreHiB i 3 MOKPAIIEHO YPOXKANHICTIO 32 PaXyHOK MpanMiHr-e(eKTy 3 IPOJIOHTOBAHOIO Ji€l0.

3anponoHOBaHO CXEMU BUPOIYBaHHS arpOKyJIbTYP 3 BUKOPUCTaHHSIM QITOBITY, 3a SIKUX OTpUMaHO 13 % npupocty



yposkato 1o coHssmHuky riopuny HK Kongi i 23,4 % no kykypynsi riopuany J1KC-4082 3a noCyuyiMmBoro Ce30Hy.

2. 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 ug/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 - o- 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. 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. 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 valuable 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.
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