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Momueayusa u yenv: B pe3ynbTaTe CEIbCKOXO3SMCTBEHHOM M MPOMBILIIEHHON
JIESITeTbHOCTH ~ BO3pacTaeT  3arpsi3HEHHOCTh  BONOEMOB  HHU3KUMH  JI03aMH
KCEHOOMOTHKOB, KOTOPhIE OKa3bIBAIOT MaryOHOEe BIMSHHE Ha akBakyinbTypy [1]. B
nocjegHee BpeMs AJIs YMEHbIIEHHS 3TOro 3¢ (eKra UCHOoIb3YI0T NPOOHOTHKH U, KaK
pe3yibTaT UX AeSATEIbHOCTH, TOCTOMOTHKH.

Bei6op mramma Levilactobacillus brevis 47f u3 komiekiuu 1abopaTopuu reHETUKU
MHUKPOOPTaHU3MOB OCHOBBIBAJICS Ha €ro aHTHOKCHAAHTHBIX U aJalNTOr€HHBIX
CBOMCTBaX, JOKa3aHHBIX B MpPEAbIAYIINX HccaeaoBanusx [2, 3]. Lleapto paboThl ObLIO
HCCIIeIOBaHNE BO3MOKHOCTH IPUMEHEHUS KYJIbTYPhI KaK aIanToreHa mpyu BO3AeHCTBAN
HU3KUX 103 KCCHOOMOTHUKOB B aKBaKyJbType, a TAKXKE BBISBICHUE MOTCHIHAJIBHBIX
MOJICKYJISIPHBIX MEXaHU3MOB €€ AeHCTBHS.

Memoowt u aneopummul: B naHHOM MCCIeIOBaHWUU OBbUT MPUMEHEH MYJIbTHOMHUKCHBIH
MOAXOA AN KOMIUIEKCHOTO  peIIeHHWsl  IIOCTaBJIEHHOH  3amaud.  AHau3
nmuddhepeHInanbHON dKCTIpeccH TeHOB OblT mpou3BeaéH mo ganHbiM RNASeq, onn
ObUIM IPOAHAIN3UPOBAHBI C HCIOJIb30BAHUEM CHELUAIBHBIX IPOIPAMMHBIX IAKETOB, a
cama nuddepeHnnabHas KCpeccus Oblia mpou3BeeHa ¢ nmomolnsio edgeR v3.42.4.
[IpoTeomHbIif aHain3 OENKOB KJIETOYHOM (pakuuy NPOM3BOAWICSH C IIOMOIIBIO
xpomatorpada Ultimate 3000 Nano LC System, coequHEHHOTO ¢ Macc-CIIEKTPOMETPOM
Q Exactive Plus Orbitrap mocpeacTBOM HaHO3JIEKTPOCIIPEHHOTO MCTOYHHUKA. AHAIH3
MPOTEOMHBIX JaHHBIX TPOW3BOJWICA ¢ wucmons3oBanueMm Picks Studio 10.0.
MeTaboNMOMHBIM aHAIN3 JKCHPECCHPYEMBIX KOMIIOHEHTOB OaKTepHalbHOH KIETKU
npousBouics ¢ nomomipio GC-MS.

Pesynomamei: B mporecce wuccnemoBaHusi ObUT MPOBEAEH KOMIUIEKCHBIM aHAIN3
HITaMmMa, MOJABEPKEHHOTO BIMSHUIO Pa3IMYHbIX 1103 miactudukaropa ouchenon A. B
pe3yibTaTe TPAHCKPUIITOMHOI'O aHaIK3a ObUIO BBISIBIICHO M3MEHEHHE SKCIIPECCUH Psiia
TCHOB, B TOM YHCJI€ T€HOB TPAHCIIOPTHBIX OENKOB, TEHOB CHHTE3a YKHUPHBIX KHCIIOT,
TPAHCKPUIILMOHHBIX PEryyisaToOpoB, reHoB araA, araB, araC, 3aneficTBOBaHHBIX B
MeTaboau3Me apabuHO3bI U reHa OPPA, yyacTBYIOILETO B 3aIIMTHBIX MEXaHHM3MaX K
pa3IMYHBIM cTpeccaM. MeToJIOM XpOMaTO-Macc-CIEKTPOMETPUU ObLT TPOBEIEH
MPOTEOMHBIH aHaJM3 MTaMMa H €0 MPOAYKTOB, MOJy4YeHO H3MEHEHHE CIIeKTpa OeIKOB
Ha (oHe cTpecca. [IpumeyarenbHBIM SIBISCTCA HATMYHME B CIIEKTPE TAKMX OENKOB, Kak
L-apabronosonszomepasa u cyoneaunaniia CIp mamnepona, KoTopsie, IMes CBS3b 4epes3
OMOXUMHYECKHE ITyTH, IPEANOIIOKUTEIBHO, YIACTBYIOT B MPOIeccax aJanToreHHOCTH
mramMMa. MeTaOoJIOMHBIH aHaIW3 BOJHOM W OpraHMYECKOW (ha3bl KyJIbTypalbHOUN
JKUIKOCTH IITaMMa CIIOCOOCTBOBAJ BBIIENEHUIO KIACCOB METAabOJIMTOB, KOTOPBIE,
BEPOATHO, 3a/IEMICTBOBAHBI B €T0 aJalITOT€HHBIX CBOMCTBAX.
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Bwisoovr: Takum 00pa3oM, NPUMEHEHHE OMHUKCHBIX TEXHOJOTHI CIOCOOCTBOBAIIO
MIOMCKY MOJICKYJISIPHBIX MeXaHU3MOB JeiicTBust mramma Levilactobacillus brevis 47f u
BBISIBIICHHIO MPUYHH €0 aJalTOTCHHBIX CBOMCTB MpPU BO3JEHCTBUU Pa3IMYHBIX 03
KCEHOOHMOTHKOB, UTO SBJISAETCS HEOTHEMIIEMOH YacCThIO TIPH pa3paboTke d(PPEeKTUBHBIX
MOCTOMOTHKOB.

QuHancuposanue’ VicciegoBanue nojiaepxano rpantoM Poccuiickoro HaygHoTO (hoHIA
(Ne 23-16-00123).
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Motivation and Aim: As a result of agricultural and industrial activities, there is
increasing pollution of water bodies with low doses of xenobiotics that have detrimental
effects on aquaculture [1]. Recently, probiotics and, as a result of their activities,
postbiotics have been used to reduce this effect.

The selection of Levilactobacillus brevis 47f strain from the collection of laboratory of
bacterial genetics was based on its antioxidant and adaptogenic properties proven in
previous studies [2, 3]. The aim of the work was to investigate the possibility of using
the culture as an adaptogen during exposure to low doses of xenobiotics in aquaculture
and to identify potential molecular mechanisms of its action.

Methods and Algorithms: In this study, we applied a multi-omics approach to solve the
problem in a comprehensive manner. Differential gene expression analysis was
performed using RNAseq data, it was analyzed using special software packages, and
differential expression itself was performed using edgeR v3.42.4. Proteomic analysis of
cell fraction proteins was performed using an Ultimate 3000 Nano LC System
chromatograph coupled to a Q Exactive Plus Orbitrap mass spectrometer via a
nanoelectrospray source. Proteomic data were analyzed using Picks Studio 10.0.
Metabolomic analysis of expressed bacterial cell components was performed using
GC-MS.

Results: In the course of the study, a comprehensive analysis of the strain exposed to
different doses of the plasticiser bisphenol A was carried out. Transcriptome analysis
revealed changes in the expression of a number of genes, including transport protein
genes, fatty acid synthesis genes, transcriptional regulators, araA, araB, araC genes
involved in arabinose metabolism and oppA gene involved in defence mechanisms to
various stresses. Proteomic analysis of the strain and its products was carried out by
chromatography-mass spectrometry, and the change in the protein spectrum against
stress was obtained. Noteworthy is the presence in the spectrum of such proteins as
L-arabinose isomerase and Clp chaperone subunit, which are connected through
biochemical pathways, presumably participating in the adaptogenicity processes of the
strain. Metabolomic analysis of the aqueous and organic phase of the culture fluid of the
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strain contributed to the identification of classes of metabolites that are probably
involved in its adaptogenic properties.

Conclusion: Thus, the application of omics technologies contributed to the search for
molecular mechanisms of action of Levilactobacillus brevis 47f strain and identification
of the causes of its adaptogenic properties when exposed to different doses of
xenobiotics, which is an integral part in the design of effective postbiotics.

Funding: The study is supported by a grant from the Russian Science Foundation
(No. 23-16-00123).
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