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Momusayus u yens: MukpoOHOTa KUIIEYHUKA IIPHHUAMAET HETIOCPEACTBEHHOE yJacTHe
B OMOTpaHC(OPMAINH KEITYHBIX KHACIOT C MOMOIIBI0 MUKPOOHBIX (epMeHTOB. OTHUM
W3 JTaloB MeTaboJiM3Ma JKETYHBIX KHCJIOT SBISETCS JEKOHBIOTAIMS TMEePBHYHBIX
JKETYHBIX KHCIOT C TOMOIIbI0 OaKTEpHUATBHBIX THAPOJa3 KemdHblx KuciaoT (BSH).
JlakroGaummuiel, B yacTHocTH L. salivarius, mpuHUMarOT akKTUBHOE y4acTHE B JaHHBIX
nporeccax u 00JagaloT OOJBIIUM KOJWYECTBOM T€HOB TNIMLUH- M TaypUH-THIPOJIA3
[1, 2]. Kumeunuk manueHToB ¢ 6o0je3HbI0 KpoHa, MOMHMO XapaKkTepHOro IUcOHno03a,
UMEEeT B COCTaBe OOJBIIOE KOJIMYECTBO JKEIYHBIX KHCIOT, B OCOOCHHOCTH KOHBIOTH-
poBaHHBIX [3—5]. B cBsI3u ¢ 3TUM 1IeNbI0 PabOTH OBUIO CPAaBHUTH KETUECyCTONIHBOCTD
U FeHeTWYecKUd moreHuuan mrammos L. salivarius, BbLIEIEHHBIX OT MALUEHTOB C
60xe3np0 KpoHa 1 310pOBBIX T0OPOBOIIBIIEB.

Memoowr u ancopummor: O0BEKTOM HCCIenoBaHusA ObuM mrammbl L. salivarius: 3 —
BBIJICJICHHBIE M3 MUKPOOHMOTHI KHILIEYHUKA MMAallUeHTOB ¢ Oone3nbto KpoHa, 4 — Beige-
JIHHBIE OT 3IOPOBBIX MOOPOBOINBIEB U 1 — m3 mpobuoTmueckoro mpemapata OMNI-
biotic (AllergoSan, I'epmanus). JIIsi OIEHKH SKEITYEYCTONYMBOCTH KYJIBTYPhI BbIpa-
muBanu npu 37 °C Ha cpene Man—Rogosa—Sharpe (MRS) ¢ Oblubeii kenubio B
koHneHTparuax: 0.3 %, 0.5 %, 1.0 %, 1.5 %, 5.0 %, 7.5 %. YcToiuuBOCTh OIEHUBAIIN
M0 W3MEHEHHUI0 ONTHYECKOW IUIOTHOCTH OakTepuajbHOW KyIbTyphl uepe3 4, 24 u
48 yacoB. Beienenue renomuoii JIHK mnpoBoawiu ¢ wucmonb3oBaHueM Habopa
ZymoBIOMICS DNA Miniprep Kit (Zymo Research, CIIIA) ¢ Momudukaimsmu.
[Moxroroky 6mdmmotex JJHK ocymectsmsinu ¢ wmcronb3oBanneM Habopa NEBNext
Ultra Il ms lllumina (New England BioLabs, CIIIA) coriacHo pekoMeHIanusm
npousBoaurensi. CekBeHupoBaHue npoBomuin Ha tiatgopme lllumina MiSeq
(B pexume 2*300 1.H.).

Pesynomamur: I Tammer L. salivarius, BeiieneHHbIe OT NanueHToB ¢ 6one3npio Kpona,
HE OTJIMYAIOTCS IO KEMYEyCTOWYMBOCTH OT IITAMMOB 3JIOPOBBIX JOOPOBOJBIIEB U
NPOOMOTHYECKOro MITaMMa IPH BBIOPAHHBIX KOHLEHTpALMSIX (10 7.5 Y% >xemun).
CornacHo pesynbTaTaM IOJHOTCHOMHOI'O aHalmM3a, reHoMbl mTammoB L. salivarius,
BBIJICJIEHHBIE OT MAlMEHTOB ¢ 00JIe3HbI0 KpoHa 1 OT 3710pOBBIX I0OPOBOIBIIEB, UMEIOT
omuH obmmit ren bsh, xomupyrommii xogounrmurmarEApoaasy — WP_014568264.1
(Tabum. 1), oqHako o BTOpoMy roMoruyHoMy reny bsh mrrammer otnmyarorcs. L tammer,
BBIJIETICHHBIE OT 3/I0POBBIX TOOPOBOJIBIIER, O0IAJAIOT OJHUM OOIIMM MOTHBOM Oelka, a
MITaMMBI OT MAIKEeHTOB ¢ Oone3npto Kpona — mpyrum, WP_003699092.1.
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[Mpobuotnueckmii mramm L. salivarius Di6 o6iagaer AByMsi TOMOJIOTHYHBIMUA T'€HAMU
bsh (WP_034983830.1; WP_032494132.1), oaHako OHM OTJIHYAIOTCS OT TE€HOB B
IITAMMaX, BBIJICJICHHBIX OT yYaCTHHUKOB UCCIICIOBAHUSL.

Ta6smuma 1. Tenst bsh, o6Hapyxennsie B mrammax L. salivarius

I'pynma ITamMm IIpoxyxt Ne RefSeq

Ab-1-10 Genok cemeiicTa xomowarmuiuHruaponas | WP_014568264.1

XOJIOMJITTHIHHTHAPOIIA3a protein motif: HMM:NF038245.1¢

/note="Derived by automated
computational analysis using gene
prediction method: Protein Homology"

Ab-2-10 Genok cemeiicTa xomomwarmuiuHruaponas | WP_014568264.1

XOJOMJITTHIIHHTHAPOIA3a protein motif: HMM:NF038245.1"

/note="Derived by automated
computational analysis using gene

3nopoBbie prediction method: Protein Homology"

MOBPOBOILUBL Ao E

6emnok cemeiicTa xomomwnrmuiuaruaponas | WP_014568264.1

XOJOMITTHIHHTHAPOIA3a protein motif: HMM:NF038245.1"

/note="Derived by automated
computational analysis using gene
prediction method: Protein Homology"

A7-2-5 6enok cemeiicTa xomomwnrmuiuaruaponas | WP_014568264.1

XOJIOMJITTHIIHHTHAPOIIA3a protein motif: HMM:NF038245.1"

/note="Derived by automated
computational analysis using gene
prediction method: Protein Homology"

198vzk-4 Genok cemeiicTa xomomwnrmuiuaruaponas | WP_014568264.1

XOJOMITTHIIHHTHIPOIA3a WP_003699092.1
Mauuenter | 144-2021-8 | XOJNOWINIMIHHIHAPOIIA3A WP_003699092.1

¢ 00/1e3HBIO
Kpona Oenok cemeiicTa xonomwnrmuiuHruaponas | WP_014568264.1
098-2021-6 | Genok cemeiictBa xomounrmunuaruaponas | WP_014568264.1
XOJOMITTHIIHHTHPOIA3a WP_003699092.1
TposuoTuaec- Di6 XOJIOMJITTIHITHHTHPOIIa3a WP_034983830.1
KHH mTamm XOJIOWJITTTMIMHTHIPOJIa3a WP_032494132.1

Bo1600b1: OOHApYKEHBI PA3IHUYHUS B CTPYKType reHoB hSh — ruaposias sKeTuHbIX KUCITOT,
KOTOpBIC HE CBA3aHBI C yCTOWYMBOCTHIO L. Salivarius k sxem4HbiM KucioTaM. BeposiTHo,
JTAaHHBIC Pa3JInYHs MOTYT 00CCIIEUNBAThH CYOCTPATHYIO CHIENU(UUHOCTE K TITUIMH- W/WJTH
TayPHH-KOHBIOTHPOBAHHBIM JKETUHBIM KHUCIOTAM.
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Qunancuposanue: PaboTta BbIMONHEHa Ha 0a3ze MeEXIUCHUIUIMHAPHOTO LIEHTpa
KOJUIEKTUBHOTO T0J1p30Banuss KDY B pamkax [IporpaMmbl CTpaTernyeckoro akajaeMu-
geckoro nuaepcTBa Kazanckoro ¢genepansaoro yausepcutera (IIPUOPUTET-2030) u
(mHAHCHpYETCS 3a CUET CPelncTB cyOcuanw, BeieneHHon Ka3anckomy enepanpHOMy
YHHBEPCUTETY Ha BBINIOJHEHHE TOCYJapCTBCHHOTO 3aJaHus B cdepe HaydHOM
nesreapHocT (mpoekT Ne FZSM-2023-0013).
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Motivation and Aim: The gut microbiota is directly involved in the biotransformation of
bile acids through microbial enzymes. One step in bile acid metabolism is the
deconjugation of primary bile acids by bacterial bile acid hydrolases (BSH).
Lactobacillaceae, particularly L. salivarius, play an active role in these processes and
have a large number of glycine and taurine hydrolase genes [1, 2]. In addition to the
specific dysbiosis, the intestines of patients with Crohn's disease contain high levels of
bile acids, particularly conjugated bile acids [3-5]. The aim of the study was to compare
the resistance to bile in various concentrations and to assess genetic potential of
L. salivarius strains isolated from patients with Crohn's disease and healthy volunteers.
Methods and Algorithms: The objects of the study were L. salivarius strains: 3 —isolated
from the intestinal microbiota of patients with Crohn's disease, 4 — isolated from healthy
volunteers and 1 — from probiotic OMNI-biotic (AllergoSan, Germany). To assess bile
resistance, bacterial cultures were grown at 37 °C on Man-Rogosa—Sharpe (MRS)
medium with bovine bile in concentrations: 0.3 %; 0.5 %; 1.0 %; 1.5 %; 5.0 %; 7.5 %.
The Resistance was determined according to changes in optical density after 4, 24 and
48 hours of culturing. Genomic DNA was extracted from strains using the
ZymoBIOMICS DNA Miniprep Kit (Zymo Research, USA) with modifications. DNA
libraries were prepared using the NEBNext Ultra Il kit for lllumina (New England
BioLabs, USA). Sequencing was performed on an Illumina MiSeq platform (2*300 bp
mode).

Results: L. salivarius strains isolated from patients with Crohn's disease do not differ in
bile resistance from strains from healthy patients and from the probiotic strain at tested
concentrations (up to 7.5 % bile).

According to genome-wide analysis, the genomes of L. salivarius strains isolated from
both Crohn's disease patients and healthy volunteers have the same bsh gene encoding
choloylglycine hydrolase — WP_014568264.1 (Table 1), but the strains differ in the
second homologous bsh gene. The Strains isolated from healthy volunteers have one
common protein motif and the strains from Crohn's disease patients have another one —
WP_003699092.1.
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The probiotic strain L. salivarius Di6 has two homologous bsh genes (WP_034983830.1,;
WP_032494132.1), but they differ from the genes in the strains isolated from the study
participants.

Table 1. bsh genes found in L. salivarius strains

Group Strain Product Ne RefSeq
A5-1-10 choloylglycine hydrolase family protein WP_014568264.1
choloylglycine hydrolase protein motif:HMM:NF038245.1¢
/note="Derived by automated
computational analysis using gene
prediction method: Protein Homology"
A5-2-10 choloylglycine hydrolase family protein WP_014568264.1
choloylglycine hydrolase protein motif: HMM:NF(038245.1"
/note="Derived by automated
computational analysis using gene
Healthy prediction method: Protein Homology
volunteers A7-1-15 choloylglycine hydrolase family protein WP_014568264.1
choloylglycine hydrolase protein motif: HMM:NF(038245.1"
/note="Derived by automated
computational analysis using gene
prediction method: Protein Homology"
A7-2-5 choloylglycine hydrolase family protein WP_014568264.1
choloylglycine hydrolase protein motif: HMM:NF(038245.1"
/note="Derived by automated
computational analysis using gene
prediction method: Protein Homology™
198vzk-4 choloylglycine hydrolase family protein WP_014568264.1
choloylglycine hydrolase WP_003699092.1
Crohn's 144-2021-8 choloylglycine hydrolase WP_003699092.1
disease
patients choloylglycine hydrolase family protein WP_014568264.1
098-2021-6 choloylglycine hydrolase family protein WP_014568264.1
choloylglycine hydrolase WP_003699092.1
Di6 choloylglycine hydrolase WP_034983830.1
Probiotic
choloylglycine hydrolase WP_032494132.1

Conclusion: We found the differences in the structure of the bsh genes — bile acid
hydrolases which are not related to the resistance of L. salivarius to bile acids. It is likely
that these differences confer a substrate specificity for glycine and/or taurine conjugated
bile acids.
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