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PE®EPAT

JurmiomHast pabota comepxut 64 crpanunel, 11 pucynkoB, 8 tabmwui, 83
HCIIOJIb30BAHHBIX UCTOYHHKA, | MpHIIOKEHUE.

KimtoueBsie  cnoBa:  MUKPOBUOTA  PBIBOBO/JHBIX  ITPYOB,
[IPOBUOTUYECKHUE CBOMCTBA, BACILLUS SPP., AEROMONAS SPP., ITIP.

O0bext wuccnenoBanusi: OOBEKTaMH WCCIICOBAHUS  SBISUIUCH  H30JISTHI
OaxTepuii, BHIJICJICHHBIC U3 TTOBEPXHOCTHBIX BOM U JOHHBIX OTJIIOKCHHI 3aPBIOJICHHBIX
BOJIOEMOB, a TaKXe U3 00pa3ia phIOkL.

[{ens paboTHI: BEIACIICHNE, N3yYeHHE MOP(OJIOTUN U KYJIbTYPAITbHBIX CBOMCTB
MIPEICTaBUTENICH MHUKPOOUOTHI PHIO M PHIOOBOJHBIX MPYAOB, a TAKKE MPUMCHCHHE
MeTosI0B MoJiekyisipHoi 6uonoruu (I111P) mist ux naeHTudUKamm, XapaKTepUCTUKH
U JIETEKIUH.

Meronbl HCClIEIOBaHUS: MHUKPOOUOIOTUYECKUE, OUOXMMHUYECKUE, METO/bI
MOJIeKyJIsipHO TeHeTukn (Beimenenue TtotanmsHOM JIHK, IIIIP, smexrtpodope3 B
arapo3HOM TeJie).

[Tonmy4yeHHble pe3yabTaThl: MO pe3yibraTaM CKpUHHMHra OTOOpaHbl 4 1mTamma
criopoo6pazyroutux 6axrepuit 1JIC, 2JIC, 1BC, 1IMC c Beipa’keHHONH aHTUMHUKPOOHOM
AKTUBHOCTBIO K CIIEKTPYy YCJIOBHO-NIATOT€HHBIX TECT-KYJIbTYp, BO30yauTeNei
3a0oneBanuii pbl0. Ha OCHOBaHMH KyJIbTypaJbHO-MOP(]OIOrHYecKux, (PU3n0I0ro-
onmoxumuueckux cBorictB, MALDI-TOF wacc-cnexktpomerpun u [P ¢
BUJIOCTIEIU (PUUECKUMU npanMepaMu OTOOpaHHbIE KYJIETYpbI ObLIN
uneatudunrposansl kak Bacillus velezensis. Metomom TP B reHoMax ucciemyeMbpIx
ITAMMOB [IOKa3aHO HaJIWYUE JIOKYCOB CHHTE€3a AHTUMHKPOOHBIX METa0O0JIUTOB
(cypdaxTuH, OaruUIOMULINH, (PEHTUIIMH, OAlMUTMOAKTHUH, OalusuieH, AUGUININH,
MaKpOJIAKTHH).

N3 00pa31ioB BoJbI ppIOOBOAHBIX MPYIOB C PA3ITMYHOMN CTENEHBIO IBTPODUKAIIIU
OBUTA M30JIMPOBAHBI U UJESHTUPUIIMPOBAHBI C TOMOIIBIO (PU3UOTOTO-OUOXUMUYECKUX
METOJ/IOB M MaccC-CIIEKTPOMETPHUECKOT0 aHain3a mraMMbl 0aktepuii A. veronii AKB1
(A. ichtiosmia), A. salmonicida AKB2, 4. veronii HB1 (A. ichtiosmia). BupynenTtabie
CBOMCTBA U30JIATOB ObLIN OILIEHEHBI B OIBITaX C UCIOJIb30BaHUEM AU(dhepeHInaIbHO-
nuarHoctuueckux cpen. [Ipoussenena onenka creunduunoctu npaimepon A-Ver pu
npoBeaenun I[P ¢ wucnons3oBanumem JIHK wuccnenyempix mrammoB u JJHK
71a00paToOpHBIX YCIOBHO-NIATOT€HHBIX KYJIBTYp. [loka3aHo, 4To 0ToOpaHHbIEe IpaiiMephI
A-Ver MOryT WuCHOJB30BaThCAd B KAue€CTBE OPHEHTHPOBOYHOTO HHCTPYMEHTA
yCTaHOBJICHUA Hanuuus Oakrepuil poga Aeromonas B oOpas3nax BOIbI Pa3iIMYHbIX
3apbIOJICHHBIX BOJOEMOB.



PODEPAT

Jeimmomnaas mpana 3msimae 64 craponak, 11 mamronkay, 8 taOmim, 83
BBIKapbICTaHbIX KPBIHIL, 1 AanaTak.

KinrouaBbis CJIOBBI: MIKPABIETA PBIBABOJIHbBIX CAXAIJIAK,
TTPABISITBIYHbISA VIIACIIIBACIII, BACILLUS SPP., AEROMONAS SPP., TIJIP.

AOG'exTami pgacienaBaHHs 3'SYISIIICS IITaMbl  OaKTIPBIM, BBIA3EICHBIS 3
MaBEepXHEBbIX BOJA 1 JOHHBIX aJAKiIanay 3apblONeHbIX BajaéMay, a Takcama 3
O1IMaTAPHISUTY PHIOKI.

MbTa mpampl:  BBUTyYSHHE, BBIBYUIHHE Mapdanorii 1 KyJbTypaJbHBIX
yaacIiBacisy MpajcTayHIKoy MiKpaOi€Tel ppI0 1 phIOaBOMHBIX Ca)kalak, a Takcama
npbIMSHEHHE MeTafay wanekynsipHaid Oismorii (IIJIP) ans ix  imdHTBIgIKaLB,
XapaKTapbICTBIKI 1 AITIKIIBII.

MeTtaasl naciexaBaHHs: MIKpaOisTariaHbIs, OISIXIMIYHBIA, METaIbl
MajeKkyiaspHail TeHeTolki (BeuTyuwdHHe TaranmbHaii JIHK, IIJIP, amexktpadapass y
arapo3HbIM Tedi).

ATpbIMaHbIsl BBIHIKI: Ia BBIHIKAX CKpbIHIHIA ajga0paHbl 4  IITaMbl
cnopaytBapanbHbix OakTIpbeiid 1JIC, 2JIC, 1BC, 1MC 3 BbigyneHail aHTbIMIKpOOHA
aKTBIYHACLIO Jla CHEKTPY YMOYHa-NATareHHbIX TACT-KYJAbTYp, Y30ymKaJlbHIKAY
3aXBOpBaHHAY pbIO. Ha mancraBe KynsTypasibHa-Mapganariunbeix, —(¢iziénara-
Oisximiuabix  ynmacuiBacigy, MALDI-TOF wmac-cmektpamerpeii 1 TIP3
Bijlacrienbl(pIyHbIMI TIpaliMepami anaOpaHblisl KyJbTypbl ObLIl 113HTHI(IKABAHBI SIK
Bacillus velezensis. Meragam IIIIP ¥ reHomMy MAOCHCIHBIX INTaMay IaKa3aHa
HasyHacUp  JIOKycay  CIHTA3y  aHTBIMIKpOOHBIX  MeTabamitay  (cypdakiiH,
OarpUTaMilbIH, (EeHTIIiH, OalbUTiOaKIliH, OalbUICH, ABI(DIIBIIBIH, MAKPOJIAKIIIH).

3 y30pay Bazibl ppI0ABOAHBIX Ca)KajlaK 3 pO3Hal CTYINEHHIO 3yTpadikallbli ObLI
13aJIsIBaHbIA 1 11PHTHI(IKaBaHbIA 3 ganamorait ¢iziénara-01axiMi4HbBIX MeTaaay 1 Mac-
CTIIeKTpaMeTphldHara aHalizy ImraMmbl OakTIpbiii A. veronii AKB1 (A. ichtiosmia),
A. salmonicida AKB2, A. veronii HB1 (A. ichtiosmia). BipynenTHbls ymaciiBacii
13a5ndaTray ObUIl  alPHEHbl Y JOCBeAaX 3 BbIKAPHICTAHHEM JibI(hepIHLbIIIbHA-
JBISITHACTBIYHBIX acsipoaa3say. BeipaOnena ampHka crnenpidignactii npaimepay A-Ver
npbl npaBsiazenHi [IJIP 3 Beikapeicrannem JIHK pocnegnpix mramay 1 JIHK
nabapaTOpHBIX yMOYHa-MaTareHHbIX KynbTyp. [lakazana, mro agabpaHbls npaiMepsl
A-Ver Mory1iib BBIKapbICTOYBAIIA ¥ SKACI apbIeHThIPOBAYHAHN MPbUIAJIbI YCTANSIBAHHS
HasyHacll OakTIpbId pomxy Aeromonas Ba ¥y30pax BaJbl PO3HBIX 3apbIOJIEHBIX
BaJlaémay.



ABSTRACT

The thesis contains 64 pages, 11 figures, 8 tables, 83 sources, 1 appendix.

Key words: AQUACULTURE, MICROBIOME, PROBIOTIC PROPERTIES,
BACILLUS SPP., AEROMONAS SPP., PCR.

Materials: The objects of study were bacterial isolates isolated from waters and
sediments of various fisheries and fish-indwelled bodies of water, as well as from a
fish sample.

The main objectives of the work were isolation, study of morphological and
cultural properties of fish and fish ponds microbiota, as well as the use of molecular
biology methods (PCR) for their identification, characterization and detection.

Methods: microbiological methods, biochemical methods, methods of molecular
genetics (DNA extraction, PCR, agarose gel electrophoresis).

Results: based on the screening results, 4 strains of spore-forming bacteria 1JIC,
2JIC, 1BC, 1MC with pronounced antimicrobial activity against the spectrum of
opportunistic fish pathogens, were selected. Based on cultural, morphological,
physiological, biochemical properties, MALDI-TOF MS and PCR with species-
specific primers, the selected cultures were identified as Bacillus velezensis. The
genomes of the studied strains were shown to possess genes of antimicrobial metabolite
synthesis (surfactin, bacillomycin, fengycin, bacillibactin, bacillene, difficidin,
macrolactin) via conventional PCR.

Bacterial strains A. veronii AKB1 (A. ichtiosmia), A. salmonicida AKB2,
A. veronii HB1 (A. ichtiosmia) were isolated from water samples of fish ponds with
varying degrees of eutrophication and identified using physiological and biochemical
methods as well as mass spectrometric analysis. The virulent properties of the isolates
were assessed in experiments using differential diagnostic media. The specificity of A-
Ver primers was assessed via performing PCR using DNA of the studied strains and
DNA of laboratory strains of fish opportunistic pathogens. The selected A-Ver primers
can be used as an approximate tool for determining the presence of bacteria of the
genus Aeromonas in water samples from various fish-indwelled bodies of water.



