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Pedepar:

1. Incepraliito pucBsiYeHO BUBYEHHIO 6i0JIOTYHMX BiacTUBOCTel mTamy B. amyloliquefaciens subsp. plantarum
IMB B-7524 Ta gocCiiKeHHIO0 €K30MeTaboJliTiB, 1110 3yMOBJIIOIOTh Or0 6i0JI0TiYHy aKTUBHICTb. BUlisieHO 3 IPYHTY
mwtam B. amyloliquefaciens subsp. plantarum IMB B-7524 Ta oxapakTepu30BaHO HOTO aHTaroHiCTUYHY, €J1iCiTOpHY
Ta QITOCTUMYJIIOBAJIbHY aKTUBHOCTI, IPUPOAY €K30MeTaboJIiTiB, 0 iX BU3HA4a0Th. [I0Ka3aHOo, 110 ITOM SIKIIEHHS
ab0 HiBeJIIOBAaHHS HEraTMBHOTIO BIUIUBY HAa POCIMHY 6i0TUYHUX (PAKTOPiB AOBKiNIL, 30KpeMa, QiToNnaTOreHHUX
MIKpOMILIETiB, MOXJIMBE 3aBJISIKM 3aCTOCYBaHHIO KOMILJIEKCY €K30META00JIITiB Pi3HOCIIPSIMOBAHOI Aii (QHTUGIOTHUKIB,
(diToropMoHiB TO1IO), O cUHTe3ye mTam IMB B-7524. BpaxoByouM 3ax1UCHi BIaCTUBOCTI, TaMm B.
amyloliquefaciens subsp. plantarum IMB B-7524 € nepcreKTUBHUM areHTOM 6i0KOHTPOJIIO 3aXBOPIOBaHb



CiZIbCPKOTOCIIOAAPCHKUX KYJIBTYP, BUKJIMKAHMX (PITONATOT€HHUMU MIKPOOpPraHismaMu. 3a pe3ysbTaTaMu
GaraToeTarnHoro CKpUHiHTYy 6aKTepili-aHTaroHiCTiB CBI’K€BUAIIEHUX Ta KOJEKLiHHUX (PiTornaToreHHUX MiKpoMmileTis
i 6akTepiit 6ysio BiniopaHo 5 mramis Bacillus sp. 3 Hal6i/bII BUCOKUM PiBHEM i LIMPOKUM CIIEKTPOM
AQHTaroHiCTUYHOI aKTUBHOCTI IPOTHU (PIiTONATOrEHIB, 30KpEMA, Pi3HUX NaToBapiB 6akTepii poay Pseudomonas cepep,
100 gocnigkeHnK. AHTarOHiCTUYHA aKTUBHICTb BiliopaHUX ITaMiB 6alui y 6ibmOCTi BUNagKiB 6yJia Ha TOMY XX
PiBHi, a B JesKuX BUIaJKax repesullyBasa Taky mwramy B. amyloliquefaciens IMB B-7100, 110 € 0CHOBOIO BioMOT0O
npenapary ®irogoxrop (Criopodir). Cepep 3a3HaY€HUX MITaMiB 32 TOKa3HMKAMU CTUMYJISILI] pOCTY Ta PO3BUTKY
pocauH BuAingscs mwram Bacillus sp. C6, MeTab0JIiTH SIKOTO CTUMYJIIOBAJIM CXOXKICTh Ta HATPOMAJIKEHHSI 6ioMacu
POCIMHAMU 03UMOI IIEHNLIi B PYJIOHHIN KYJIbTYPi, 1[0 3HAYHO PO3IIKPIOE CIIEKTP HOro 6i0JI0TiYHOI aKTUBHOCTI. 3a
pesyJbTaTamu 110J1ipa3HOro TaKCOHOMIYHOTO aHali3y, 10 BKJIIOYAB AOCIIIPKEHHS MOP(OJIOTr0-KyIbTyPaIbHUX,
($i3ios10ro-6ioxiMiYHMX, XEMOTAKCOHOMIYHUX Ta MOJIEKYJIIPHO-T€HETUYHUX BJIACTUBOCTEMN, BiflibpaHuil Tam
inenTudikosano sk B. amyloliquefaciens subsp. plantarum IMB B-7524. [Toka3aHo, mo tam B. amyloliquefaciens
subsp. plantarum IMB B-7524 Binnosiznae Bumoram 6e31e4HOCTi, 110 BUCYBalOThCS [I0 LITaMiB, SIKi MOKYTb OyTHU
BMKOPHCTaHi IIPY CTBOPEHHI 6i0JI0TYHMX ITPenapariB [j1s pOCJAUHHULTBA. [I0Ka3aHo, 10 y ITaMiB aepOOHUX
criopoyTBoploBasbHUX 6akTepint Bacillus sp. Cl, C10, Lg24s, Lg37s Ta B. amyloliquefaciens subsp. plantarum IMB B-
7524 masia Miclie eKCIIpecisi TeHiB CUHTe3y LiKJIOJINONeNTUIHUX aHTUO10THKIB poinHY (eHrilnHiB. PiBeHb
eKcrpecii Iux reHiB 6yB makcumanbHuM y mramy IMB B-7524. Okpim reHisB gpeHrinuHcuHTa3, y mwramis IMB B-7524
Ta Bacillus sp. Lg37s Tako>x BinOyBasachk TpPaHCKpPHUIILisl TeHYy CUHTE3Y UUKJIOJINONENTUAIB POAUHM iTypHHIB ituD.
AHaMTUYHUMY JOCTIIKEHHSIMU MiITBEPIKEHO, 10 IO CKIaAy eK3oMeTabotiTiB mramy B. amyloliquefaciens subsp.
plantarum IMB B-7524 BXonsTh aHTUOGIOTUYHI CIIOJIYKY, 10 BiTHOCSATBHCS 00 poAuHU (eHTilHIB. TaKUM YHHOM,
BM3HAY€HO, 1110 BUCOKA aHTAarOHICTUYHA aKTUBHICTb Bifli6paHOro TaMy 3yMOBJIEHA MOT0 30aTHICTIO CUHTE3yBaTU
OJIHOYACHO JINONeNTUIHI aHTUOIOTHKY, 110 BiHOCSTHCS 10 POAMH (EHTiLMHIB Ta iTypuHiB. Po3mMpeHo NoHATTs
IIPO y4YacTh LIMX aHTUOIOTHKIB y IIPOSIBi aepOOHUMU CITIOPOYTBOPIOBAJIbBHUMU OAKTEPisIMU GIOKOHTPOJIIO 32
¢diTonaToreHHUMM MikpoMilleTamu. BusHaueHo, 110 32 06pOOKY POCIMH 03MMOI MIIEHUL]i CyIIepHATaHTOM
KyJIbTYpaJIbHOI PifiuHu Ta ¢ppakiiielo JinonenTuaHuX aHTu6ioTrkiB mramy B. amyloliquefaciens subsp. plantarum
IMB B-7524, npu nogasibslomy 3apaskeHHi ix ¢giTonaroreHHMM MikpominieTom B. sorokiniana, cocrepiranocs
IIOCTOBipHE 3MEHIIEHHs] PO3BUTKY XBOPOOH Y IOPiBHSAHHI 3 KOHTpoJsieM. OCKiZIbKY 32 YMOBaMU €KCIIEPUMEHTY
06po6Ka ek3omeTadosiTamu 6alui Ta KOHiAisiMu ¢giTonaToreHy 6ysiy po3zijieHi B IPOCTOpi i yaci, Takuil pe3ysbTar,
IOCSITaBCs He Jinlle NPsIMUM QYHTIUAHUM e(PEeKTOM aHTUOIOTUKIB MIKDOGHOTO NOXOIKEHHS, aJle i CTUMYJISILielo
3aXMCHUX peakiiil pociuH. [TinTBepkKeHHSIM TaKoro BUCHOBKY € BCTaHOBJIEHe MmifBuineHHs: GAJl akTUBHOCTI y
KOPEHSIX Ta IaroHax POCJMH 03UMOI NiIeHulli, ocKinbki PAJI BBaXKaeTbCsl 3arajbHOBITOMUM 6i0XiMiUHUM MapKepom
iHAyKUii cUCTEMHOI CTIMKOCTI y pocvH. JJOCiIKeHO SIKiCHUH Ta KiJIbKICHUM CKJIaJ, €K30METa00ITiB, 0
3YMOBJIIOIOTH (PITOCTUMYJIIOBAJIbHY aKTUMBHICTDb mTamy B. amyloliquefaciens subsp. plantarum IMB B-7524. ITpu
[IbOMY BCTaHOBJIEHO, 110 PO3BEAEHNN CYIIEPHATAHT KyJIbTYPAaJIbHOI PiJHY IITaMy CTUMYJIIOE€ CXOXICTb Ta
HarpoMajpyKeHHs 6ioMacy POCIMH 03UMOi nueHuli. [TokasaHo, 10 mTaM CUHTE3y€e PEYOBUHH, 1110 BiIHOCATHCS 10 3

KJIaCiB TOPMOHIB-CTUMYJISITOPIB Ta CTPECOBUI TOPMOH a0CLIM30BY KUCJIOTY.

2. The dissertation is devoted to the study of biological properties of the B. amyloliquefaciens subsp. plantarum
IMB B-7524 strain and the study of exometabolites that determine its biological activity. The strain B.
amyloliquefaciens subsp. plantarum IMV B-7524 has been isolated from the soil; its antagonistic, elicitor and
phyto-stimulating activities and the nature of exometabolites, which determine them, have been investigated. It
has been shown that mitigation or elimination of the negative influence of biotic factors of an environment, in
particular, phytopathogenic micromycetes, is possible under the conditions of synthesis of the complex of
exometabolites of multi-directional action by the strain IMV B-7524 Thus, it has been shown that the strain
B.amyloliquefaciens subsp. plantarum IMB B-7524 is a promising agent for biocontrol of diseases of agricultural
crops caused by phytopathogenic microorganisms. Based on the results of multi-stage screening of antagonists of
actual and collectible phytopathogenic micromycetes and bacteria, 5 strains of bacilli were selected. The strains
listed had the highest level and a wide range of antagonistic activity against the specified phytopathogens and the
topical pathovars of bacteria of the genus Pseudomonas among the 100 studied strains. In the most cases,



antagonistic activity of the selected bacilli strains had the same level, and in certain cases exceeded that of the
strain B. amyloliquefaciens IMV B-7100, which is the basis of the known preparation Phytodoctor (Sporophyte).
Among these strains, the strain Bacillus sp. C6 was distinguished by indicators of stimulation of growth and
development of plants; its metabolites had positive effect on germination and accumulation of biomass in plants of
winter wheat roll culture. This property of exometabolites of the strain extends greatly the spectrum of its
biological activity and allows us to consider it a promising agent for biocontrol of diseases of agricultural crops.
According to the results of polyphase taxonomic analysis, which included the study of cultural-morphological,
physiological-biochemical, chemo-taxonomic and molecular-genetic properties, the selected strain was identified
as B. amyloliquefacienssubsp. plantarum IMB B-7524. It has been found that the strain B. amyloliquefaciens subsp.
plantarum IMB B-7524 meets the safety requirements for strains that may be used to create biological preparations
for plant growing. It has been established that in strains of aerobic spore-forming bacteria, selected on basis of the
screening results, such as Bacillus sp.C1, C10, Lg24s, Lg37s and B. amyloliquefaciens subsp. plantarum IMB B-7524,
expression of the genes of synthesis of cyclopepeptide antibiotics of the fengycin family took place. The level of
expression of these genes was maximal in the strain IMV B-7524. Besides the genes of fengicynsynthases,
transcription of the gene of synthesis of cycloplipopeptides of the iturin family of ituD was also observed in strains
IMV B-7524 and Bacillus sp. Lg 37s. It has been shown that exometabolites of the strain B. amyloliquefaciens subsp.
plantarum IMV B-7524 includes antibiotic compounds belonging to the fengycin family. Thus, it has been
determined that the high antagonistic activity of the selected strain is due to its ability to simultaneously
synthesize lipopeptide antibiotics belonging to the families of fengycins and iturins. The concept of participation of
these antibiotics in the manifestation of biocontrol on phytopathogenic micromycetes by the aerobic spore-
forming bacteria has been expanded. It has been determined that, when processing young plants of winter wheat
with salicylic acid and exometabolites of strain B. amyloliquefaciens subsp. plantarum IMV B-7524, with further
infection with the phytopathogenic micromycete B. sorokiniana, a significant reduction of disease development
was observed, compared with the control. Since, under the experimental conditions, the treatment with
exometabolites of bacilli and conidia of the phytopathogen were separated in space and time, such a result,
probably, was achieved not only by the direct fungicidal effect of antibiotics of microbial origin, but also by the
stimulation of own self-defense potential of plants. The confirmation of this conclusion is an increase of PAL
activity in the roots and shoots of winter wheat plants, because PAL is considered to be a well-known biochemical
marker for induction of systemic resistance in plants. We have investigated the qualitative and quantitative
composition of exometabolites that cause the phytostimulating activity of the strain B. amyloliquefaciens subsp.
plantarum IMV B-7524. It was established that diluted cultural liquid of the strain stimulates the germination and
plant biomass accumulation of winter wheat. It has been shown that the strain synthesizes compounds which
belong to 3 classes of hormones-stimulants and a stress hormone abscisic acid.
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