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1. BiocuHTe3 aHTU6IOTUYHUX i picTperynoBaJbHUX META00IIITIB Streptomyces netropsis IMB Ac-5025 3a gii

€K30I'€HHUX CIIOJIYK

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

Pedepar:

1. HaykoBa HOBM3Ha. JJoCiIKeHO paHille He3'siCOBaHi acleKTH 6i0CMHTEeTHYHOI 30aTHOCTi S. netropsis IMB Ac-
5025. Bniepiie BUSBIEHO KOpEJISIiliHi B3aEMO3B'S13KU B 6i0CUHTE3i CTPENTOMIIIeTOM M0J1iEHOBUX aHTUOIOTUKIB 3
inmumu BAP - aykcMHaMuy, DUTOKiHIHaMU, abCLIM30BOIO KUCJIOTOIO, CTepOJIaMU. JJOBE€HO MOKJIMBICTh
BHUKOPHUCTaHHS (AaKTOPHOTO aHai3y SIK METO/LY TEOPETUYHOTO IIPOTHO3YBAHHS IJIs1 MiOOPY ONTUMAIbHUX YMOB
KyJIbTUBYBaHHS CTPEITOMIlleTa i HAKOMUYEeHHs KOPMCHUX MeTaboJIiTiB 32 paXyHOK BHECEHHS] €K30T€HHUX CIIOJIYK.
BcraHoBI€HO NepeBaru BUKOPUCTAaHHS OPraHivHOro MMOKUBHOTO CEPeOBUILA 1151 HAKOTIMYEHHSI I10J1iEHOBUX
aHTUOIOTHKIB, PITOrOPMOHIB i CTEpOJIiB 3a IMIMOVMHHOrO KyJIbTUBYBaHHS IPOAYLIEHTA. Briepiue nokazaHo
MOYKJIMBICTb 3aCTOCYBAaHHS META0OJIiTiB I'PYHTOBUX CTPEITOMILETIB 1711 OTPUMAaHHS B yMOBaX in vitro pocanH-
pereHepaHTiB TOMATY 3 [IPOJIOHIOBAHOIO CTiMKICTIO 10 (iToHEMAaTOJ, i PiTONaTOreHiB, 3'5ICOBaHO iX poJib B
npaiiMminr-eQexti y pocsuH. S. netropsis IMB Ac-5025 Hakonuuye Hai6inblly KibKiCTb M0JIi€EHOBUX aHTUOIOTHKIB B
6iomaci B crauioHapHy a3y (Ha 7-My 100Y) 3a IIIMOMHHOrO Ky/IbTUBYBaHHS, a came: 0,387 mr/T ACB B
cuHTeTUYHOMY i 2,318 mr /T ACB B opraniyHOMy NO>KMBHUX CEpeloBUILaX. Briepiie BUsIBIEHO, 1O MI0JIi€HOBI
aHTHUOIOTVKY HAaKOIIUYYIOThCA BXe Ha 1 100y KyJIbTUBYBAHHS, 10 CBIUUATH IIPO iX CTPYKTYPHY POJIb B METab0Ii3Mi
cTtpenToMmineTiB. Tomy a1 3&#39;5CyBaHHS BIJIMBY €K30T€HHUX PEYOBUH Ha 6iOCUHTE3 M0JIiEHOBUX aHTUOIOTUKIB i
iHmux BAP mtaMoM OLIZIBHO BHOCUTY 1ii pEYOBMHU B cTallioHapHY (azy. GakToOpHuUiI aHasi3 10Ka3aB, 10
6ioCUHTe3 M0JIIEHOBUX aHTUOIOTUKIB S. netropsis IMB Ac-5025 Mae Hali6ibIMI BiCOTOK KOpesiii i3 6iocMHTe30M
LJMTOKiHiHY — 130II€HTEHIIaZleHO3UHOM, ayKCUHY — iHI0J1-3-Kap06iHOJIOM i CTEPOJIbHOIO CIIOJIYKOIO — O-
cutocTteposioM. Ha mincrasi oTpumanux ganux 6ys10 copMyIbOBaHO TinoTe3y PO MOXJINBE PEryJIIOBaHHS
6i0CHHTE3Y I10J1iEHOBUX aHTHUOIOTHKIB CTPENITOMIIIETOM 32 paxyHOK BHECEHHsI ek3oreHHux BAP. Otpumasni
Pe3yJIbTaTU JONOBHIOIOTb 3HAHHS W00 CKJIAHAX B3a€MO3B'I3KiB B 6i0CUHTE3i PEYOBMH B KJIITUHAX CTPENTOMILIETIB
i mal0Th OCHOBU [J151 6iOXIMIYHOTO PETY/II0BAHHS HAKOMUYEHHS LiHHUX METa00JIiTiB IPOSYLIEHTOM B OTHOMY
6ioTexHOJIOriYHOMY ITpoLeci. [I71s1 3aXUCTYy Bif, PiTONATOreHiB — aKTyaslbHO 30i1bLUIyBATH BMIiCT IIOJII€EHOBUX
aHTUOIOTHKIB, 17151 TpalMiHr-e(eKTy — PeryJioBaTy KiJbKiCTb ayKCHHIB i IUTOKIHIHIB, 114 36iblIeHHS CTIHKOCTI
POCJIMH 10 HEMATOJ, — PETYJIIOBATHU KiJIbKICTb CTEPOJIiB, [J151 IOKPALEHHS PE3UCTEHTHOCTI 10 abiOTUYHUX CTPECIB —
3MiHIOBaTH Hakonu4deHHs1 ABK. Pe3ynbTaty gOCHiIKeHHs. PO3MHUPIOIOTh CIIEKTP 3aCTOCYBaHHSI META00JIiYHOrO
6ionpenapaty ®iToBiT (mpoayueHT - S. netropsis IMB Ac-5025), po3po6s1eHOro y Biffii 3arajbHoi i I'PyHTOBO]
Mikpob6iosorii, IHcTuTyTy Mikpo6iosiorii i Bipycosorii im [1 .K. 3a6onotHoro HAHY. 3acrocyBanus Qitosity y
POCJIMHHULITBI BKJIIOYA€ MEXAHI3MU aJalITUBHUX MOXXJIMBOCTEN POCJIMH Ha MOJIEKYJISIPHOMY, KIIITUHHOMY i
opraHi3aMeHHOMY PiBHSX. Briepie rnokasaHo edeKTuBHICTb MeTabosiTiB S. netropsis IMB Ac-5025 i oTpuMaHHS B
yMOBax in vitro pociuH-pereHepanTis Lycopersicon esculentum Mill. copTy JlarinHuii, CTiIKMX 4O HEMATOOHUX
iHBaziil i ypakeHb (piTonaToreHamu 3 NPOJIOHTOBAaHMM €(PEKTOM. Y PU30CPEpHOMY I'PYHTI TAKUX POCJIVH
IiBUIIY€ETbCS YACEJbHICTh AarPOHOMIYHO KOPUCHUX MIKPOOPraHi3MiB, siki 6epyTb y4yacTb y TpaHCHOpMallii CIIOTyK
azory, docdopy i Byriero, mo crpusie GopMyBaHHIO IPOIYKTUBHUX MIKPOOGHO-POCIMHHUX CUCTEM i MifiBUILyE
CYIIPECUBHICTb I'PYHTY 110 ¢iTonaToreHis. [lokaszaHo repeBaru 3aCTOCyBaHHs 6ionpenapary B [10JIbOBUX YMOBAX [1J1s
HiABUILEHHS yPOXKalHOCTI coHamHuKy riopuny HK Kongi i kykypyzasi riopuny IKC-4082 B nepion 3acyxu.
[TpakTryHe 3HAUYEHHS OTPMMAaHUX Pe3yJbTaTiB. 3&#39;5C0BaHO KOPEJISLiiiHI B3a€MO3B I3KM OiOCHHTE3Y
MOJIiEHOBUX aHTUOIOTHUKIB, piTOropMoHiB i cTepoiB S. netropsis IMB Ac-5025, 1110 1a€ MOXJIUBICTb
BMKOPHCTOBYBATU (PaKTOPHUH aHai3 K METOJ, TEOPETUYHOTO ITPOTHO3YBAHHS HAKOIIMYEHHSI METa0O0JIITiB.
[ToxkazaHo nepeBaru BUKOPUCTaHHS OPTaHiYHOTO MTO>KMBHOTO CEPENOBUIIA /1J1s1 HAKONMYEHHS MOJIiEHOBUX
aHTUOIOTHKIB CTPENITOMIIIETOM i MOXKJIUBICTh 6i0OXMIMIUHOrO perysioBaHHs HAaKOIIMYEHHS! LIIHHUX MEeTaboJIiTiB B

OIHOMY 0i0TEXHOJIOTiYHOMY Ipoleci. [JoBeZieHO e(PEeKTUBHICTh 3aCTOCYBaHHSI METa0O0JIiTiB IPYHTOBUX



CTPEINTOMILETIB [1JI1 OTPUMAHHS B YMOBAX in Vitro poCJaMH-pPEreHepaHTiB, CTIMKMX 40 (PiToNapasuTUYHUX HEMATO[, i
diTonaToreHis i 3 NOKpaIEHO YPOXKANHICTIO 32 paXyHOK MpaiMiHr-e(deKTy 3 IIPOJIOHTOBAHOIO JIi€lO.
3anpornoHOBaHO CX€MU BUPOLLYBaHHS arpoKyJIbTYpP 3 BUKOPUCTaHHAM QiTOBITY, 3a SIKUX OTPUMaHO 13 % rpupocTy

ypoxarto no consimHuky riopuny HK Kongi i 23,4 % no kykypyzasi riopuny IKC-4082 3a nocyLIMBOro 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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