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1. Incepraniiina po60Ta IpUCBIYEHA JOCTIIKEHHIO TeHOMHUX, 6i0TEXHOJIOTIYHUX Ta (QYHKIIOHATIBHAX
BJacTUBOCTEN mWTaMy Enterococcus sp. SB12, i3071b0BaHOr0 3 TpaAuLIiiHOI OBe4oi 6pMH3U pPerioHy YKpaiHChbKUX
Kapnar, a Takox oLjiH1ji 10ro Npo6ioTHYHOro NMoTeHIiany, 6e3MeYHOCTi Ta BIVIMBY Ha MiKPO6iOM I OKCUAAHTHO-
AHTUOKCUJAHTHUI CTATyC OpPraHi3my J1abopaTOPHUX TBAPUH. Y NepIIomMy po3aini «Orisg, aiTepaTypu» HaBeeHO
I'PYHTOBHUI aHAJIi3 BiTYM3HSIHOI Ta 3apy06i’KHOI HAayKOBOI JliTepaTypH 3a HAMIPSIMOM JOCJIiIKEHHS, 30KpeMa PO3KPUTI
IIMTaHHS FeHEeTUTUIHUX Ta MiKpOGiOJIOTiYHMX 0COBIMBOCTEN EHTEPOKOKIB Ta iX 6i0CMHTETUYHUI U TPOGIOTMYHUN
noTeHuas. ¥ Ipyromy posnini «YMoBy, MaTepiaiyu Ta METOAMKA IPOBEAEHHS AOCIII)KEHb» PO3KPUTO OCOOJIMBOCTI
BMKOHAHHSI €KCIIEPUMEHTIB, HaBeIECHO OCHOBHI 3aCTOCYHKU Ta OCHOBHI METOJMKY NOCJIiIKE€HHS, [1J151 BUKOHAHHS
[IOCTABJIEHUX 3a/1a4 Y IUCEPTaLiliHii poOOTi. Y TPETbOMY PO3[iJli fyCepTaLiiHOI pOOOTH IIPELCTABIEHO PE3YJIbTaTh

KOMIIJIEKCHOTO JOCIiIKeHHS mTamy Enterococcus sp. SB12, o oxomioBany aHali3 10ro reHOMHUX



0CO0JINBOCTEN, OLIHKY MiKPO6iOJIOriYHMX BJACTUBOCTEN i 60CMHTETUYHOTO MOTEHLIialy B yMOBaX in vitro, a Takox
BMBYEHHSI BIJINBY Ha MiKpO6ioM i ¢iziosioro-6ioxiMiyHUI CTaH J1abopaTOPHUX MUIIEH B eKCIIepUMEeHTax in vivo. 3a
pe3yJbTaTaMu [IOBHOT€HOMHOT'O CEKBEHYBAaHHSI BCTAaHOBJIEHO, 1110 TEHOM LITaMmy Mae po3mip 2,69 M6 i
IIpe/ICTaBJIeHUIl XpOMOCOMOIO Ta JBOMA IyIa3MifaMu. Y OTO CKJafli BUSBJIEHO iHTaKTHI Tpo@arosi AilsHKY Ta
MOOi/IbHI FeHeTUYHI esleMeHTH. [10piBHAIbHUI TeHOMHMII aHAIi3 MiATBepAMB HAJIEKHICTb IITaMy IO KJlacTepa
€HTEPOKOKIB, acoLil0BaHUX i3 pepMEHTOBAaHUMU XapYOBUMH IIPOYKTaMU Ta MPOOIOTUYHUMU KyJIbTypamH, a
TaKOX BiZICyTHICTb IVIA3MiJHUX AETEPMIHAHT BipyJIEHTHOCTI Ta r€HiB TPAaHCMICHMBHOI PE3MCTEHTHOCTI vanA i vanB.
AHasli3 reHOMY TaKOX JO03BOJIMB OXapaKTePU3yBaTU 3HAYHUN O10CHMHTETUYHMI MMOTEHL as mTamy. byso
ineHTH(}iKOBaHO KylacTepy reHiB, BiANOBiTaIbHUX 32 CHHTE3 6aKTEePIOLMHIB pi3HUX KJIaciB, 30KpeMa eHTEepOJIi3uHY
A, enteponuHiB A, P, L50a ta SE-K4, a takox III PKS. Kpim Toro, BUsIBJIEHO JIOKYCH, [10B’513aHi 3 METa001i3MOM
rajloBoi KACJIOTH, MipyBaTy Ta apriHiHeiMiHa3HUM IJISIXOM, )KOBUHAMU KMCJIOTAaMU T2 HEHACMYEHUMU XXUPHUMU
kucsotamu (bsh, oleate hydratase), o MoXyTb OyTH 3ayy4eHi 10 peasisallii TPO6i0TUYHUX BIACTUBOCTEN LITAMY.
HesBakaiouu Ha HasIBHICTb OKPEMUX XPOMOCOMHMUX I'eHiB aHTUbioTUKOpe3ucTeHTHOCTI (AAC(60)-1i, efrA, eatAv,
vanY), ¢eHOTUIIOBO LITaM 3aJIUIIABCS YYTIMBUM [0 TEPANEBTUYHO BAKJIMBUAX aHTUOAKTEPia/lbHUX NIPENaparTis.
Tako>x BCTAaHOBJIEHO, 1O 32 HASIBHOCTI FTEHETUYHUX JETEPMIiHAHT CUHTE3y 6i0r€ HHUX aMiHiB IITaM NPOJYKyBaB
JIMIe He3HAuHi KiJIbKOCTi TUpaMiny. Enterococcus sp. SB12 xapakTepusyeTbCs BUPaXEHOI0 aHTarOHiCTUY0I0
aKTUBHICTIO 110JJ0 HU3KY I'PaMIIO3UTUBHUX i FpaMHeraTuBHUX TecT-KyabTyp ( Staphylococcus aureus, Bacillus
subtilis, Mycobacterium smegmatis, Escherichia coli Ta Pseudomonas aeruginosa), BUCOKOIO CTIMKIiCTIO O
HecTIpUSTINBUX (i3NKO-XiMIYHMX YMHHUKIB in vitro (60 °C, 5 % NaCl; nisounmMy B KoHLeHTpauii 10 20 MTr/My
cepenosuii; pH 2,0). OTpuMani pe3ysbTaTy CBifjuaTh PO NOTEHLiNHY 30aTHICTh ITaMy [10JaTH 6ap’epu
IIJTYHKOBO-KMIIKOBOTO TPAKTy. TakoX BCTAaHOBJIEHO 3[1aTHICTh AOCJiIPKyBaHOI'O MITAMY O CUHTE3Y Ta HAKOIIMYEHHS
6ioJI0TiYHO BaKJIMBUX BiTaMiHiB rpynu B (Bo, Bo, Bo, Bo, Bo) i ackop6inoBoi kuciotu. Kpim TOro, mram xapakTepu3yBaBCs
aKTUBHUM MeTaboJ1i3MOM aMiHOKUCJIOT i3 HAKOIMYEHHSIM Y 6iomaci BasiHy, riyTaminy, nucrteiny Ta nposiny. Le
CBiZJYMTb IIPO MOT0 BUCOKMM METa0OJIIYHUI NTOTEHLIiasl i IepCIeKTUBHICTD SIK IPOyLleHTa (PYHKIIOHAJIbHO LIHHUAX
crniostyk. 3a ponomoroo MALDI-TOF mac-crnekTpoMeTpii y 6€3KJIITMHHOMY CyllepHATaHTi TaMy OyJI0 BUSBIIEHO
IBa crienuQivHi nentuaHi mku 3 MoaeKyasspHUMEU Macamu 1775 ta 1883 Jla, sKi MOXKyTb OyTU MOB'SI3aHi 3
peastizallielo aHTUMIKpOOHOI akTMBHOCTI. Ha 0CHOBi MeTareHOMHOro aHasi3y nokasaHo, o Enterococcus sp. SB12
31aTHUH BIDKMABATU Ta IEPCUCTYBATU Y IIJTYHKOBO-KUIIKOBOMY TPaKTi 1abopaTopHUX mulleil. [lepopanbHe
BBEJICHHS KYJIbTYPH NPOTATOM 29 IHIB CyNIPOBOAKYBAJIOCS 3MiHAMU Y CTPYKTYPi KMIIKOBOTO MiKp0O6ioMy, IO
MIPOSIBJISITIMCS 301/IbIIEHHSIM YMCETbHOCTI OKPEMUX MPEJICTABHUKIB KOMEHCAJIbHOI MiKpOBiOTH Ta 3MEHIIEHHSIM
KIJIBKOCTI I€SIKUX YMOBHO-TIATOT€HHUX i IOTEHLIHO ITpO3alajabHUX MiKPOOPraHi3miB, 30Kpema IpeCTaBHYKIB
poaunu Desulfovibrionaceae Ta pogy Helicobacter. Komnekcha onjinka ¢i3iosoro-6ioxiMiyHOro ctarycy
J1260PaTOPHUX TBAPMH in Vivo He BUSIBMJIA HETATUBHOTrO BIIUMBY Enterococcus sp. SB12 3a yMOB IIpOBEI€HOTO
eKkcrepuMeHTy. [TokasHuKY 6iJIKOBOTO, BYIJIEBOJIHOI'O Ta JIMiTHOr0 0OMiHYy, iIHTEHCUBHICTb IIPOLIECiB IIEPOKCHUHOTO
OKMCHEHHS JIiMifiB i 6i7KiB, a TAKOK aKTUBHICTb KaTaya3y He Biflpi3HAMNCS Bif, KOHTPOJIBbHUX 3Ha4YeHb (p > 0,05).
BopHouac BBe[IeHHS ITaMy NPOTAroM 29 [HIB CyNIPOBOIKYBAIOCS 301bIIEHHSIM MaCH Tijla TBAPUH 6€3 3MiH Macu
BHYTPIIIHIX OpraHis, o CBiTYUTb IIPO CIIPUSITANBUI NPOdinb 6€3MeYHOCTI, BiICyTHICTb O3HAK TOKCUYHOI Aii Ta
IiATBEP/Xy€e NepCleKTUBHICTh BUKOPUCTaHHS Enterococcus sp. SB12 gk npo6ioTMYHOro WTamy Ta NpoAyLeHTa

6i0JI0TiYHO LIIHHUX METa0OJIITiB.

2. The dissertation is focused on the investigation of the genomic, biotechnological, and functional properties of
the Enterococcus sp. SBI2 strain isolated from traditional sheep bryndza cheese of the Ukrainian Carpathian
region, as well as on the evaluation of its probiotic potential, safety, and its effects on the microbiome and
oxidant-antioxidant status of laboratory animals. The first chapter, «Literature Review», provides a comprehensive
overview of national and international studies concerning the genetic and microbiological characteristics of
enterococci, with particular emphasis on their biosynthetic and probiotic potential. The second chapter,
«Experimental Conditions, Materials, and Research Methods», describes the experimental design, materials,
software tools, and methodologies used to achieve the objectives of the dissertation. The third chapter presents
the results of a comprehensive investigation of Enterococcus sp. SB12. Whole-genome sequencing demonstrated



that the strain possesses a 2.69 Mb genome comprising a chromosome and two plasmids and containing intact
prophage regions and mobile genetic elements. Comparative genomic analysis confirmed its affiliation with the
cluster of enterococci associated with fermented foods and probiotic cultures and revealed the absence of
plasmid-borne virulence determinants and transferable resistance genes, including vanA and vanB. Genome
analysis identified a substantial biosynthetic potential of the strain. Gene clusters encoding bacteriocins, including
enterolysin A, enterocins A, P, L50a, and SE-K4, as well as a type III polyketide synthase (type III PKS) cluster, were
detected. Loci involved in gallic acid and pyruvate metabolism, the arginine deiminase pathway, and bile and
unsaturated fatty acid metabolism (bsh, oleate hydratase) were also identified, suggesting their contribution to
probiotic functionality. Although several chromosomal antibiotic resistance genes (AAC(6n)-Ii, efrA, eatAv, vany)
were present, phenotypic testing confirmed susceptibility to clinically relevant antibacterial agents. Moreover,
despite the presence of genes associated with biogenic amine production, the strain produced only low amounts
of tyramine. Enterococcus sp. SB12 exhibited pronounced antagonistic activity against both Gram-positive and
Gram-negative test cultures, including Staphylococcus aureus, Bacillus subtilis, Mycobacterium smegmatis,
Escherichia coli, and Pseudomonas aeruginosa. The strain also demonstrated high tolerance to adverse in vitro
conditions, maintaining viability at 60 °C, in 5% NacCl, in the presence of lysozyme concentrations up to 20 mg/mL,
and at pH 2.0, indicating its ability to withstand gastrointestinal tract conditions. The strain was capable of
synthesizing and accumulating B-group vitamins (Bo, Bo, Bo, Bo, and Bo) and ascorbic acid. It also exhibited active amino
acid metabolism, with the accumulation of valine, glutamine, cysteine, and proline in the biomass, highlighting its
metabolic versatility and potential as a producer of functional compounds. MALDI-TOF mass spectrometry of the
cell-free supernatant revealed two peptide peaks with molecular masses of 1775 and 1883 Da, which may contribute
to its antimicrobial activity. Metagenomic analysis demonstrated that Enterococcus sp. SB12 survived and
persisted in the gastrointestinal tract of laboratory mice. Oral administration of the strain for 29 days induced
alterations in the gut microbiome, characterized by an increase in certain commensal microorganisms and a
decrease in opportunistic and potentially pro-inflammatory taxa, particularly members of the family
Desulfovibrionaceae and the genus Helicobacter. Comprehensive in vivo evaluation revealed no adverse effects of
Enterococcus sp. SB12. Parameters of protein, carbohydrate, and lipid metabolism, lipid and protein peroxidation,
and catalase activity did not differ significantly from control values (p > 0.05). Administration of the strain for 29
days was associated with increased body weight without changes in internal organ weights, indicating a favourable
safety profile and supporting the potential application of Enterococcus sp. SB12 as a probiotic strain and a
producer of biologically valuable metabolites.
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