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Peykov S, Gergova R, Atanasova S, Dimov SG, Strateva T. Genomic characterization of an
uncommon Delftia acidovorans isolate obtained from a Bulgarian immunocompetent outpatient
diagnosed with bronchitis. Acta Microbiol Immunol Hung. 2024 Aug 26;71(3):242-247. doi:
10.1556/030.2024.02331. PMID: 39186382. IF=1.3, SJR=0.31 (Q3)

Pe3rome

Delftia acidovorans e aepoGen, HedepMeHTHpalll TIJIoko3aTta [ pam-oTpunatencH OakTepuit
(NFGNB), cpemamr ce B mouBara, Bojara U B OOJHUYHA cpefa. BUabT psajiko uMa KIMHUYHO
3HaYeHWE W HaW-9ecTo 3acsira XOCHHUTAIM3UpPAHH WJIM HWMYyHOKOMIIPOMETHpPAHHW MaIMeHTH.
Hacrosimoro mpoydBaHe mMa 3a el Ja W3CJIeIBa TEHOMHHUTE XapaKTePUCTUKH Ha OBITapCcKu
kauHndeH u3onar D. acidovorans (o6o3naden kato Dac759) B cpaBHEHHE ¢ BCUYKH HaJIWYHU
TeHOMH Ha TO3U BHJ, Jemno3upanu B 6azara nanau Ha NCBI Genome (n = 34). Dac759 Gemie
n3osmpad npe3 2021 r. ot Xpauka Ha 65-roJuIIeH UMYHOKOMIIETEHTEH MallMeHT OT KEHCKH T10JI C
JMarHo3a OpOHXHUT, JIeKyBaHa aMOyiaTtopHo. bsxa u3BbplIeHH BHIOBa HIECHTH(UKALUSA ype3
MALDI-TOF mac-ciektpomeTpus, TECTOBE 32 aHTUMUKPOOHA UyBCTBUTEIHOCT, L[E€IOI€HOMHO
cekBeHupane (WGS) u ¢unoreHomHu aHamu3u. M3omarhT moOKa3a BHCOKAa CTENEH Ha
pEe3UCTEHTHOCT KbM KoOJMUCTHH (16 mg L™'); pe3sucTeHTHOCT KbM T'€HTaMHULIMH; HaMajeHa
YyBCTBUTEITHOCT KbM MHUIEPAIWINH, MUICpAMINH-Ta300akTam, nedrazuauM, Iedennm,



nUnpodIoKcalH M JIEeBO(MIOKCAIIMH, KaKTO W YYBCTBHUTEIHOCT KbM HUMHUIICHEM, MEPOIICHEM,
amMuKaruH u ToopamunnH. HaGmrogaBanure pa3smep Ha reHoma (6.43 Mb) u GC chabpkaHue
(66.76%) ca cbhmocTaBUMHU C JOCTBHIIHUTE JIaHHU 32 CEKBEHHWpPAaHW TEHOMH Ha ImamoBe D.
acidovorans. B crinoOeHusi reHOM OsiXxa MICHTU(QHUIMPAHH OTPAaHUYCH OpOoi NETEPMUHAHTH Ha
PE3UCTEHTHOCT, BKIIOUHTENHO: Dlaoxa-4s9, eMrE, 0gxB u mexCD-oprJ. dunoreHOMHHAT aHAIN3
MOKa3a BHCOKA XETEPOreHHOCT cpej BKIroueHuTe reHomu Ha D. acidovorans. B 3akimioueHue,
JIOKOJIKOTO HU € U3BECTHO, TOBA € MbPBUAT JOKYMEHTUPAH CiIy4yail Ha KIMHUYHO 3HAYUM M30J1aT
na D. acidovorans B beirapus. 3a pasiuka OT MOBEYETO ChOOIICHHS B JuTeparypara, Dac759
Oemie M30JIMpaH OT MalUEHT Oe3 3JI0KAueCTBEHU 3a00JIsiBaHUSA WIM APYTU IPEIIecTBAIU
koMop6uanoctu. C orjies Ha TOBa, HEroBaTa T€HOMHA IOCJIEJOBATETHOCT MPECTaBIsIBa LIEHEH
pecypc 3a ¢yHIaMEHTalIHM HU3CJIEeIBaHUS Ha PElIKH OaKTepuaIHH MATOTeHH C OOIIECTBEHO
3/paBHO 3HauCHUE.

Abstract

Delftia acidovorans is an aerobic, non-fermenting Gram-negative bacterium (NFGNB), found in
soil, water and hospital environments. It is rarely clinically significant, most commonly affecting
hospitalized or immunocompromised patients. The present study aimed to explore the genomic
characteristics of a Bulgarian clinical D. acidovorans isolate (designated Dac759) in comparison
to all strains of this species with available genomes in the NCBI Genome database (n = 34). Dac759
was obtained in 2021 from the sputum of a 65-year-old female immunocompetent outpatient with
bronchitis. Species identification using MALDI-TOF mass spectrometry, antimicrobial
susceptibility testing, whole-genome sequencing (WGS), and phylogenomic analysis were
performed. The isolate demonstrated high-level resistance to colistin (16 mg L-1); resistance to
gentamicin; reduced susceptibility to piperacillin, piperacillin-tazobactam, ceftazidime, cefepime,
ciprofloxacin, and levofloxacin; and susceptibility to imipenem, meropenem, amikacin, and
tobramycin. The observed genome size (6.43 Mb) and GC content (66.76%) were comparable with
the accessible data from sequenced D. acidovorans genomes. A limited number of resistance
determinants were identified in the assembled genome as follows: blaoxa-4s9, emrE, 0gxB, and
mexCD-oprJ. The phylogenomic analysis indicated a high heterogenicity of the included D.
acidovorans genomes. In conclusion, to the best of our knowledge, this is the first documented
case of a clinically relevant D. acidovorans isolate in Bulgaria. Unlike the majority of reports in
the literature, Dac759 affected a patient with no malignancies or other preexisting comorbidities.
With this in mind, its genome sequence is a valuable resource for the fundamental study of
uncommon bacterial pathogens of public health importance.

Strateva T, Keuleyan E, Peykov S. Genomic insights into NDM-1-producing Pseudomonas
aeruginosa: Current status in a Bulgarian tertiary hospital and on the Balkans. Acta Microbiol



Immunol Hung. 2024 Jun 10;71(2):99-109. doi: 10.1556/030.2024.02309. PMID: 38857113.
IF=1.3, SJR=0.31 (Q3)

Pesrome

Hacrosmoro mpoyuyBane MMa 3a Led Ja H3CielBa T'€HOMHHTE XapaKTEPUCTHKH Ha OCEeM
KapOaneHeM-pe3rCTeHTHH u3ojaTa Pseudomonas aeruginosa, mnpojaylupaiid —MeTano-f3-
nakramasa ot Hro [lenxu-1 (NDM-1) u uzonupanu B Obarapcka 6osauna (2021-2023 r.), KakTo
U 5a ru cpaBHU ¢ blanpm-1-mo3uTHBHU miamMoBe ¢ mpousxonx ot bamkanute. bsxa npoBeneHu
TECTOBE 32 AHTUMHUKPOOHA UyBCTBUTEIHOCT, (PEHOTUITHU aHATU3H 3a KapOarneHeMa3Ha akTHBHOCT,
PCR ckpununr, unenoreHomMHo cekBeHupane (WGS) u ¢unorenomuu ananusu. CeneM ot
nuscneaBanute CRPA u3onatu (C MUHMMalHU MUHXUOUTOPHM KOHLIEHTPALlMM HA MMWIIEHEM U
MeporieHeM >32 mg L") 6sixa chIo pe3ucCTeHTHH KbM MUICPAIlMIHH-Ta300aKTaM, IePTa3uInMm,
nedrazuauMm-aBudakTam, nedenuM, 1eTOIO03aH-Ta300aKTaM, aMUKAlWH, TOOpaMUIMH,
UIPOQIIOKCAMH U JIEBO(IIOKCAIIMH, HO OCTAaBaT YyBCTBUTEIHU KbM KOMCTHH (0.5-2 mg L") u
nedpuaepokon (0.25-1 mg L), U3onarer P. aeruginosa Pae57 (o6o3nauen kato Pae57) cbio
TakKa € 3ama3ui YyBCTBUTEIHOCT U KbM aMUHOTTUKO3uIu. WGS aHanu3bT paskpu ChbBMECTHOTO
Hanmuune Ha blanpwm-1 u blages.1. M3omaTure npuHaiexxaT KbM BUCOKOPUCKOBHs KitoH ST654, ¢
u3kmouenue Ha Pae57 (ST611). IlogpaBHsiBaHETO cHpsiMO pedepeHTHH MOCIeT0BATETHOCTH
MoKa3a HaJMuue Ha TpaHcno3oH Tn2l, ceaspikaiy blemsL-blanom-1-1SAbal25. Tasu crpykrypa
Oemie CcXolHa C TpPaHCIO30HA, OTKpuUT mpu 1iam P. aeruginosa ST654 NDM1_1
(GCA_020404785.1) ot Cpp0Ousi. DrIoreHOMHUST aHAIU3 TTOKa3a, 4e ceaemTe u3onara ot ST654
Ce pa3JIMuaBat MOMEXAY CU C He moBeue oT 44 eqHoHyKIeoTuIHN onmMopdusmu (SNPs). Pae57
(ST611) Geme 3nauntenno mo-paznuueH (>21 700 SNPs) B cpaBHeHHE C BCUYKHM OaqKaHCKHU
amMoBe. B 3akioueHue, J0K0IKOTO HU € U3BECTHO, TOBA € IbPBOTO ChOOILIEHUE 32 H30JIMpaHe Ha
blanpm-1-riozutuBen P. aeruginosa ST611, koeTo neMOHCTpHpa JUHAMUKATA Ha MpeAaBaHe Ha
Ta3u JETePMHHAHTAa MEXIy BHUCOKOPWUCKOBU M TOTEHIMATHO BHCOKOPHCKOBH KIIOHOBe Ha P.
aeruginosa. IMosyueHute pe3ynraTd pasKpUBaT Pa3slpPOCTPAHECHHETO HA KJIOHAIHO CBBP3aHU U
NDM-1 mpoxaymwupaniu mamoBe P. aeruginosa B HabiromaBaHaTa OOJHHIIA 338 MPUOIU3UTETHO
JIBYTOJIUIIICH TICPUO/I.

ABSTRACT

The present study aimed to explore the genomic characteristics of eight New Delhi metallo-p-
lactamase-1 (NDM-1)-producing carbapenem-resistant Pseudomonas aeruginosa (CRPA) isolates
from a Bulgarian tertiary hospital (2021-2023) in comparison to blanpm-1-positive strains
originating from the Balkans. Antimicrobial susceptibility testing, phenotypic assays for
carbapenemase activity, PCR screening, whole-genome sequencing (WGS), and phylogenomic
analysis were performed. Seven of the CRPA isolates investigated (Minimum inhibitory



concentration values of imipenem and meropenem >32 mg L-1) were also resistant to piperacillin-
tazobactam, ceftazidime, ceftazidime-avibactam, cefepime, ceftolozane-tazobactam, amikacin,
tobramycin, ciprofloxacin, and levofloxacin, but were susceptible to colistin (0.5-2 mg L-1) and
cefiderocol (0.25-1 mg L-1). The P. aeruginosa Pae57 isolate (designated Pae57) remained
susceptible to aminoglycosides as well. WGS uncovered the co-existence of blanom-1and blages-
1. The isolates belonged to the ST654 high-risk clone, except for Pae57 (ST611). Alignment
against reference sequences revealed the presence of a Tn21 transposon harboring blemsL-blanom-
1-ISAbal25. It was similar to that found in the P. aeruginosa ST654 NDM1_1 strain
(GCA _020404785.1) from Serbia. Phylogenomic analysis of our isolates indicated that seven of
them (ST654) differed from each other in no more than 44 single-nucleotide polymorphisms
(SNPs). Pae57 (ST611) was strikingly different (>21,700 SNPs) compared to all Balkan strains.
In conclusion, to our knowledge this is the first report of blaNDM-1-positive P. aeruginosa ST611
isolation, which indicates the transmission dynamics of this determinant between high-risk and
potentially high-risk P. aeruginosa clones. Obtained results unveil the dissemination of clonally
related NDM-1-producing P. aeruginosa strains in the monitored hospital for approximately a 2-
year period.

Strateva T, Peykov S. First detection of a cefiderocol-resistant and extensively drug-resistant
Acinetobacter baumannii clinical isolate in Bulgaria. Acta Microbiol Immunol Hung. 2024 Jan
23;71(1):25-36. doi: 10.1556/030.2024.02201. PMID: 38261035. IF=1.3, SJR=0.31 (Q3)

Pe3rome

Hedunepokosn (CFDC) e nbpBuAT 110 poja cu cuaepodopeH 1edanocrnopuH ¢ OTAMYHA aKTUBHOCT
cpelly MyJITUPEe3UCTeHTHH ['pam-oTpunaTenHu OakTepuu, BKIIOUUTENHO KapOareHem-
pesuctenter Acinetobacter baumannii. Hacrosimoro mpoyuBaHe mMMa 3a IieJl Ja H3CIIEABa
MexanuzMuTe Ha pesucteHTHOCT KbM CFDC npu uzonat A. baumannii ot beirapus ¢ pasmupena
nekapcTBeHa ycroiuuBocT. [1lambT (0003HaueH kato Aba52) e uzonupan npe3 2018 r. o KpbBHa
npoba Ha KPUTHYHO OOJeH malueHT. MeTooJorusTa BKIIOYBA TECTOBE 33 AHTUMHUKpPOOHA
qyBCTBUTEIHOCT, 1I€JOreHOMHO cekBeHupaHe (WGS), konmyecTBeHa IMOJMMEpa3Ha BepHXKHA
peakius B peanHo Bpeme ¢ obpaTtHa TpaHckpumnuus (RT-qPCR), MyaTHIOKYCHO CEKBEHIIMOHHO
TUNHU3HpaHe ¥ (UIOTeHOMHH aHaNK3U. M301aThT IEMOHCTpUpa BUCOKA CTENIEH Ha PE3UCTEHTHOCT
kbM CFDC (MIC = 64 mg L"), pe3sucTeHTHOCT KbM KapOameHeMH, aMUHOTIUKO3UIM,
(ITyOPOXHHOIOHH, CYI(PaMETOKCa30I-TPUMETOIIPHM ¥ TUTEIUKIINH, KaTO OCTaHa YyBCTBUTEIICH
camo KbM KonucTuH. [IpoBeneHusT pesucromer ananus, 6azupan Ha WGS, pa3kpu HaTMYHETo Ha
blaoxa-23, blaoxaes u blaapc7s. Bsxa oTkputh cemeM HEKOHCEPBATHBHH aMHUHOKHCEIHMHHH
3aMEHH, 3acsralld T'eHH, CBBbp3aHH C TpaHcrmopra Ha xenszo: exbD4 (p.Ser61Pro), tonB2
(p.Ala268Val), bauA (p.Thr61Ala), ftsl (p.Ala515Val), piuA (p.Gly216Val) u feoB (p.Ser429Pro
u p.Thr595Ala). Unentudunupanu Osixa pa3znuyHu (aKTOPH Ha BHUPYJIEHTHOCT, CBBP3aHU C



anxesus, oOpasyBaHe Ha OuoGuUIM, €H3UMHA aKTUBHOCT, M30SrBaHe Ha UMYHHHUS OTIOBOD,
YCBOSIBAHE Ha JKEJsA30, QUOrUM Sensing M JBYKOMIIOHEHTHHU PEryJIaTOPHU CHCTEMH, KaTO TE3U
HaxOJIKH TpeIoiarat 3HauuTeaeH natoreneH notenuan Ha AbaS2. RT-qPCR ananu3bt nokasa
penyuupana (0.17) u HabJIHO JMIICBAIIA EKCIpecus: Ha reHute PIrA u piuA, komupamu TonB-
3aBUCHMH CUACPOPOpHHU perentopu. Aba52 mnpuHAANCKHA KbM IMHPOKOPA3MPOCTPAHCHUS
BHCOKOPUCKOB CeKkBeHIIMOHeH Tun ST2 (ceriacHo cxemara Ha [lacthop). JIOKOJKOTO HU €
M3BECTHO, TOBAa € HBPBUAT jJoKymeHTupaH ciyuail Ha CFDC-pesucrenten A. baumannii B
boearapus, Benpekn ye CFDC Hukora He ¢ Oui mpwiaraH B cTpaHara HH. [losBata Ha Tasu
PE3UCTEHTHOCT MOI4YepTaBa KPUTHUHATA HEOOXOAMMOCT OT HAllMOHAJIEH MOHUTOPUHT, HACOUYEH
KbM BHEJPSIBAHETO HA HOBU aHTHOUOTHIIN.

Abstract

Cefiderocol (CFDC) is a first-in-class siderophore cephalosporin with potent activity against
multidrug-resistant Gram-negative bacteria including carbapenem-resistant Acinetobacter
baumannii. The present study aimed to explore the CFDC resistance mechanisms of an extensively
drug-resistant A. baumannii isolate from Bulgaria. The A. baumannii Aba52 strain (designated
Abab2) was obtained in 2018 from a blood sample of a critically ill patient. The methodology
included antimicrobial susceptibility testing, whole-genome sequencing (WGS), reverse
transcription quantitative real-time polymerase chain reaction (RT-qgPCR), multilocus sequence
typing, and phylogenomic analysis. The isolate demonstrated high-level resistance to CFDC (MIC
= 64 mg L-1), resistance to carbapenems, aminoglycosides, fluoroquinolones, sulfamethoxazole-
trimethoprim, and tigecycline, as well as susceptibility only to colistin. WGS-based resistome
analysis revealed the existence of blaoxa-23, blaoxass and blaapc7s. Seven non-conservative
missense mutations affecting iron transport-related genes were detected: exbD4 (p.Ser61Pro),
tonB2 (p.Ala268Val), bauA (p.Thr61Ala), ftsl (p.Ala515Val), piuA (p.Gly216Val), and feoB
(p.Ser429Pro and p.Thr595Ala). A variety of virulence factors associated with adherence, biofilm
formation, enzyme production, immune invasion, iron uptake, quorum sensing, and two-
component regulatory systems were identified, suggesting a significant pathogenic potential of
Aba52. The performed RT-qPCR analysis showed diminished (0.17) and absent expression of the
pirA and piuA genes, respectively, encoding TonB-dependent siderophore receptors. Aba52
belonged to the widespread high-risk sequence type ST2 (Pasteur scheme). To the best of our
knowledge, this is the first documented case of CFDC-resistant A. baumannii in Bulgaria even
though, CFDC has never been applied in our country. The emerging resistance highlights the
crucial need for nationwide surveillance targeting the implementation of novel antibiotics.

Doytchinov VV, Peykov S, Dimov SG. Study of the Bacterial, Fungal, and Archaeal Communities
Structures near the Bulgarian Antarctic Research Base "St. Kliment Ohridski™ on Livingston



Island, Antarctica. Life (Basel). 2024 Feb 19;14(2):278. doi: 10.3390/1ife14020278. PMID:
38398787; PMCID: PMC10890693. IF=3.2, SJR=0.71 (Q1)

Pesrome

Karo vacT oT Hail-u30onMpanns KOHTUHEHT Ha HalllaTa MIaHeTa, MUKPOOHHST ChCTaB Ha Pa3IMyHU
€KOJIOTUYHU HUIIHM B AHTApKTH/Ia KpUE MHOKECTBO HEOTIMCAHHU 0 MOMEHTA BUI0BE C MOTCHIIUAT
3a peauna OMOTEXHOJOTMYHHM IPWIOKEHHA. To3u TpyJ IpeAcTaBsd HAIIUTE OTKPUTUS CIIEA
excrienunus 10 bearapckara antapkruuecka 6asa ,,CB. Kimument OXpuiicku, pa3nojiokeHa Ha
octpoB JIMBMHICTBHH, AHTapKkTHIa. 3a aHaNu3 Ha OakTepuaiHWTE, I'bOHUTE U apXerHuTe
OOIIHOCTH B pa3jIMYHUTE MECTOOOMTaHHS B W OKOJO U3CJeloBaTelickara CTaHlus Oelie
W3MOJI3BaH aMIUTMKOH-0a31paH MeTareHOMEH MoIX0/1, HacoueH KbM 16S rRNA reHure u peruoHa
ITS2. Unentuduuupanure TOMUHMpaNM OakTepuainu rpymu BrimouBaxa Oxyphotobacteria,
Bacteroidia, Gammaproteobacteria u Alphaproteobacteria. 3naunTenHa 4acT OT MPOYUTHUTE OT
1MaHoOaKkTepuu Os1xa CBbP3aHM C €IMH HEKYJITHBHPYEM TaKCOH OT cemeiicTBo Leptolyngbyaceae.
BakrepuanauaT nmpodu Ha JlaryHaTa B O1m30CT 10 0a3zaTta moka3Ba MHIAMKAIWK 32 aKTUBHOCT Ha
MUHTBHHH, XapaKTepu3upaliia ce ¢ mo-sucoko u3oomnre va Clostridia, mogo6Ho Ha nmpobute ot
JTUTOTENIMH B paiioHa Ha XaHa [loWHT. Benpeku de moBedeTo MpoYuTH OT r'bOU B mMpoduTe He
MO)Kaxa Ja ObJaT WACHTU(UIUPAHU 10 HUBO BHUJI, OsfXa OTKPUTH HHTEPECHHU POJIOBE KaTO
Betamyces wu Tetracladium. KomuuectBoTo Ha apxeu Oelie HE3HAYUTEIHO, Karo
npeobnasaBamuTe rpynu  BkiarouBaxa \Woesearchaeales, Nitrosarchaeum, Candidatus
Nitrosopumilus u Marine Group IL

Abstract

As belonging to one of the most isolated continents on our planet, the microbial composition of
different environments in Antarctica could hold a plethora of undiscovered species with the
potential for biotechnological applications. This manuscript delineates our discoveries after an
expedition to the Bulgarian Antarctic Base "St. Kliment Ohridski" situated on Livingston Island,
Antarctica. Amplicon-based metagenomics targeting the 16S rRNA genes and ITS2 region were
employed to assess the metagenomes of the bacterial, fungal, and archaeal communities across
diverse sites within and proximal to the research station. The predominant bacterial assemblages
identified included  Oxyphotobacteria, Bacteroidia, Gammaprotobacteria, and
Alphaprotobacteria. A substantial proportion of cyanobacteria reads were attributed to a singular
uncultured taxon within the family Leptolyngbyaceae. The bacterial profile of a lagoon near the
base exhibited indications of penguin activity, characterized by a higher abundance of Clostridia,
similar to lithotelm samples from Hannah Pt. Although most fungal reads in the samples could not
be identified at the species level, noteworthy genera, namely Betamyces and Tetracladium, were



identified. Archaeal abundance was negligible, with prevalent groups including Woesearchaeales,
Nitrosarchaeum, Candidatus Nitrosopumilus, and Marine Group II.

Dimov, S.G.; Doytchinov, V.V.; Neykov, N.; Muleshkova, T.; Kenderov, L.; llieva, R.; Georgieva
Miteva, D.; Kitanova, M.; Peykov, S.; lliev, M. Observations on the Antagonistic Relationships
between Fungi, Archaea, and Bacteria in Livingston Island (Maritime Antarctica) with the Use of
Amplicon-Based Metagenomics. Diversity 2024, 16, 56. https://doi.org/10.3390/d16010056
IF=2.2, SJR=0.59 (Q1)

Pe3rome

AMIUTMKOH-0a3UpaHUsIT METar€HOMEH aHaJu3 Ha apXeH, I'bOU M OaKTepuu, MIPOBEJICH Ha OCTPOB
JluBunrctprH, Mopcka AHTapKTHAQ, pa3Kpd MOJETHW HAa AHTArOHU3bM MEXKIY TE3H TpPH
HajuapcTBa. Toil ce u3passpaiiie ce B 00paTHO MPOMOPIIHOHATHA 3aBUCUMOCT MEKTy OOTaTCTBOTO
Ha TPUTE THUTA MHUKPOOPraHU3MH B MHOI'O OT H3CJIEIBAHUTE MPOOU. AHTAroHU3IMBT Oerie
KOJMYECTBEHO OILICHEH Bb3 OCHOBA Ha OOmMs Opoil mpoyuTH M Oposi Ha ONEpaTUBHUTE
takcoHomuunu eauauny (OTUs), kakTo u upe3 4eTHpH nmapameTbpa Ha anda-pa3zHooOpasuero, a
nMmenHo wuHaekcure Ha I[llanbH, CuminceH, Chaol um ACE. VYcranoBuxme, ue Hai-
JTUCPUMUHATUBHU PE3yNTaTH MPU U3MEPBAHETO HAa aHTArOHW3Ma Ce MOoJy4yaBaT MPH CpaBHSIBaHE
Ha Opost Ha OTUs u mapamerspa ACE, orpa3zsBamy 00rarcTBOTO Ha BHIOBE B OOITHOCTTA.
AHTaroHU3MbT MEXIY apXeuTe U rrOuTe Oele Hall-CHIIHO M3pa3eH, CIEBaH OT TO3H MEXKITY
apxeuTe U O0akTepuuTe. AHTArOHU3MBT MEXKIY rbouTe U OakrepuuTe Oerie cnadbo 3a0eneKuM.
Kopenanmonnust ananu3 Ha [lubpchH u CrniubpmaH ChHINO TOKa3a CTATUCTUYECKH 3HAUYUMA
OTpHUIIATEeNIHA KOpeJalus MeXaAy eQEeKTUBHUTE MPOYUTH HA THOUTE U apXeuTe, JOKaTO
KOopenanusitTa MeXIy pa3HooOpa3HeTo Ha apxeute W Oakrtepuute Oerie mosoxurenHa. bsxa
YCTaHOBEHU U WHAMKAIIMHU 32 pejia Ha MbPBUYHATA MUKPOOHA CYKIECHUS B O€3III0JHI €KOJIOTHYHU
HUIIIH, KOETO JEMOHCTPHPA, Y€ apXeuTe U OaKTepuuTe ca MUOHEPH, CIEIBAHU OT I'bOUTE, KOUTO C
TE€YEHUE Ha BPEMETO U3MECTBAT apXEUTE.

Abstract

An amplicon-based metagenomic survey of archaea, fungi, and bacteria was performed on
Livingston Island, Maritime Antarctica. In many of the samples, patterns of antagonism between
these three superkingdoms were observed in the form of an inversely proportional dependence of
the richnesses of the three types of microorganisms. The antagonism was quantified—based on
the observed numbers of the total tags and the numbers of the operational taxonomic units (OTUs),



and on four alpha diversity parameters—using the Shannon, the Simpson, the Chaol, and the ACE
indices. We found that the most discriminative results in the antagonism measuring were obtained
when the numbers of the OTUs and the ACE community richness estimator were compared. The
antagonism between archaea and fungi was most potent, followed by that of archaea and bacteria.
The fungi—bacteria antagonism was slightly detectable. Pearson and Spearman correlation
analyses also showed a statistically significant negative correlation between the fungal and
archaeal effective tags, while the correlation between archaeal and bacterial diversity was positive.
Indications of the order of primary microbial succession in barren ecological niches were also
observed, demonstrating that archaea and bacteria are the pioneers, followed by fungi, which
would displace archaea over time.

Dimov, S.G., Posheva, V., Georgieva-Miteva, D., Peykov, S., Kitanova, M., llieva, R., Dimitrov,
T., lliev, M., Gotcheva, V. and Strateva, T. (2023), Artisanal cheeses relying on spontaneous
fermentation as sources of unusual microbiota — The example of the Bulgarian ‘mehovo sirene’
skin bag cheese. Int J Dairy Technol. https://doi.org/10.1111/1471-0307.12982 1F=3.1, SJR=0.64

(Q2)

Pe3rome

bbirapckoro ,,MeX0BO CHUpEHE"* € BUJ pETHOHAHO 3aHASITYUNCKO CUPEHE, MPUTOTBSIHO OT CYPOBO
OBYE€ MJISIKO B KOXKEH MAX 4pe3 CIOHTaHHAa (epmeHTanus. MeTareHOMEH aHalu3 pa3Kpu
HeoOMYacH MHKPOOMOM, ChABbpIKAIl IMoJe3Hn Oakrepun karo Staphylococcus equorum,
Lactococcus lactis, Streptococcus thermophilus, Lactobacillus delbrueckii, Lactobacillus
kefiranofaciens, Lactococcus raffinolactis, Lactiplantibacillus plantarum, Limosilactobacillus
fermentum u Loigolactobacillus coryniformis. Hammre pesynrati mpeamnonarat, 4e ,,MEXOBOTO
cnpeHe“ MOXKC Ia MMPUTCIKABA (1)yHKI_II/IOHaJ'IHI/I XpaHUTCIIHA CBOICTBa U aa 6’5,[[6 HN3TOYHHUK Ha
MOJIE3HU MUKPOOPTraHU3MHU.

Abstract

The Bulgarian ‘mehovo sirene’ cheese is a type of regional artisanal cheese prepared from raw
ewe milk in a skin bag relying on spontaneous fermentation. A metagenomics study revealed an
unusual microbiome comprising beneficial bacteria such as Staphylococcus equorum, Lactococcus
lactis, Streptococcus thermophilus, Lactobacillus delbrueckii, Lactobacillus kefiranofaciens,
Lactococcus raffinolactis, Lactiplantibacillus plantarum, Limosilactobacillus fermentum and
Loigolactobacillus coryniformis. Our findings suggest that ‘mehovo sirene’ could have some
functional food properties and is a source of beneficial microorganisms.



Strateva T, Trifonova A, Sirakov I, Borisova D, Stancheva M, Keuleyan E, Setchanova L, Peykov
S. Analysis of biofilm formation in nosocomial Stenotrophomonas maltophilia isolates collected
in Bulgaria: An 11-year study (2011-2022). Acta Microbiol Immunol Hung. 2023 Jan 13;70(1):11-
21. doi: 10.1556/030.2023.01920. PMID: 36640262.1F=1.3, SJR=0.31 (Q3)

Pesrome

HacrosmoTo npoyuBane uma 3a el 1a U3cjIeBa TEHOTUITHUTE ¥ (PEHOTUITHUTE XapaKTePUCTUKH
Ha oOpa3yBaHeTo Ha OWOGWIM Ipu OBIrapCKM HO30KOMHUAHHM H3oyiaTH Stenotrophomonas
maltophilia (n = 221) 3a nmeproaa 2011-2022 r. 3a 1enrta 6eiie IPOBEICH CKPUHHUHT 3a HAINYIHE
Ha TeHH, CBbp3aHu ¢ To3u mporec (SpgM, rmlA u rpfF), TaxHaTa MyTannoHHa BapHaOUIHOCT U
OLIGHKa Ha aJXEpPEeHTHHs pPACTeX Ha I[AMOBETE BBPXY IMOJIMCTUPEHOBA IOBBPXHOCT.
Mertononorusra Bkiarousa: PCR ammmudukanus, nenoreHoMHo cekenupane (WGS) u kpucran-
BHOJIET MUKPOTUTBPEH TECT 32 KOJIMYECTBEHO OIpeieNsiHe Ha poyLuupanus ouodpuam. Obmara
yecTora Ha OnopuiM-acormupanu reau oere: SpgM — 98.6%, rmlA — 86% u rpfF — 66.5%. Haii-
pasmpocTpaHeHusT  reHotun  Oeme  SpgM+/rmlA+/rpfF+  (56.1%), cienBam ot
spgM-+/rmlA+/rpfF- (28.5%) u spgM+/rmlA-/rpfF+ (9.5%), kaTo Te 3HaYMTEIHO MpeodIiagaBaxa
B M30JIaTH OT JOJHUTE JUXATEIHU IIbTHUINA B cpaBHEeHUE ¢ Ipyru u3touHuiu (P < 0.001). Benuku
W3CIeIBaHM [IaMOBE 0s1Xa XapaKTepu3upaHu Kato cuiiHu ouopunm-npoayuentu (ODssg ot 0.224
+ 0.049 no 2.065 £ 0.023), ¢ u3KkIIOYEHHE Ha €AWH IaM, KOWTO MoKasza ciaba Ouo-dumm-
obpazysaina criocoonoct (0.177 £0.024). He 6sxa ycTaHOBEHH 3HAUMMU Pa3JIMKU B 00pa3yBaHETO
Ha OnoduiaM cropesl U3TOYHMKA Ha M30JIAIMsl, KAKTO U MEXIy M30JIaTUTE OT MalUeHTH ¢ U 0e3
COVID-19 (1.256 + 0.028 cpemry 1.348 + 0.128, choTBeTHO). OCBEH TOBa, HE Oellie yCTaHOBEHA
KopeJanus MEeXIy KOJIHYecTBOTO Onoduiam u chorBeTHUTE TeHotunoBe. WGS mokasa, ue rmlA
HaTpynBa mo-rossiM Opoil Bapuantu (0.0086 Ha 0a3a) B cpaBHEHHE C Jpyrure Ouoduam-
aCOIMMpaHN TEHHW, KOETO IMpenrnojiara, 4e NpPOAYKTHT My HsAMa KpUTHYHA poisi B Owo-
¢unmoobpaszyBaHeTo. JlOMBIHUTENHO, JBa OT H30JaTUTE ChABp)KaXa Kilac 1 HWHTErpoHU
(cvotBeTHO 7-kb 1 2.6-kb), chabpkau Sull B cBonte 3' KOHCEPBATHBHU KPauIla, KOETO BOJH JI0
PE3UCTEHTHOCT KbM CyJI(hOHAMUIH. JJOKOJIKOTO HU € U3BECTHO, TOBA € ITbPBOTO MPOYYBAHE BHPXY
onodunamoobdpasysanero mpu S. maltophilia B benrapus, koero chiio Taka HACHTH(PHUIIUPA HOBH
cexBeHIIMOHHM THIOBE (ST819, ST820 1 ST826). To nemoHcTpUpa CllOKHATA TPUPOAA HA TO3U
a/IalITHBEH MEXaHU3bM B MyJITH(AKTOpHATA MaToreHe3a Ha ONopUIM-aCOIMUPaHUTE HHPEKIUH.

Abstract

The present study aimed to explore the genotypic and phenotypic characteristics of biofilm
formation in Bulgarian nosocomial Stenotrophomonas maltophilia isolates (n = 221) during the



period 2011-2022, by screening for the presence of biofilm-associated genes (BAG) (spgM, rmIA
and rpfF), their mutational variability, and assessment of the adherent growth on a polystyrene
surface. The methodology included: PCR amplification, whole-genome sequencing (WGS) and
crystal violet microtiter plate assay for biofilm quantification. The overall incidence of BAG was:
spgM 98.6%, rmlA 86%, and rpfF 66.5%. The most prevalent genotype was spgM-+/rmlA+/rpfF+
(56.1%), followed by spgM+/rmlA+/rpfF- (28.5%), and spgM+/rmlA-/rpfF+ (9.5%), with their
significant predominance in lower respiratory tract isolates compared to those with other origin (P
< 0.001). All strains examined were characterized as strong biofilm producers (ODsso from 0.224
+ 0.049 to 2.065 * 0.023) with a single exception that showed a weak biofilm-forming ability
(0.177 £ 0.024). No significant differences were observed in the biofilm formation according to
the isolation source, as well as among COVID-19 and non-COVID-19 isolates (1.256 + 0.028 vs.
1.348 + 0.128, respectively). Also, no correlation was found between the biofilm amounts and the
corresponding genotypes. WGS showed that the rmlA accumulated a larger number of variants
(0.0086 per base) compared to the other BAG, suggesting no critical role of its product to the
biofilm formation. Additionally, two of the isolates were found to harbour class 1 integrons (7-kb
and 2.6-kb sized, respectively) containing sull in their 3' conservative ends, which confers
sulfonamide resistance. To the best of our knowledge, this is the first study on S. maltophilia
biofilm formation in Bulgaria, which also identifies novel sequence types (ST819, ST820 and
ST826). It demonstrates the complex nature of this adaptive mechanism in the multifactorial
pathogenesis of biofilm-associated infections.

Strateva T, Trifonova A, Stratev A, Peykov S. Genotypic and phenotypic insights into virulence
factors of nosocomial Stenotrophomonas maltophilia isolates collected in Bulgaria (2011-2022).
Acta Microbiol Immunol Hung. 2023 Jul 4;70(3):220-230. doi: 10.1556/030.2023.02059. PMID:
37405903. IF=1.3, SJR=0.31 (Q3)

Pesrome

Hacrosmoro npoyuBane mmariie 3a 1€l Ja HU3CJe[Ba BUPYJICHTHUTE XapaKTEPUCTUKH Ha 221
OwJIrapcku HO30KOMHAIHU U3oaatu Stenotrophomonas maltophilia (2011-2022 r.) upe3 CKpUHHHT
3a HaJIIM4KE HA BUPYJCHTHHU T'€HH, TAXHATA MyTallMOHHA BapHaOMITHOCT M ChOTBETHATA CH3MMHA
akTHBHOCT. bsixa mpoBenern PCR ammimdukanuy, eH3MMHU aHAIM3H, LEIOT€HOMHO
cekBenupane (WGS) u KoauyecTBEHO onpeeisHe Ha OMOQHIM BBPXY IMOJMCTHPEHOBA TUIAKA.
YecroTata Ha BUpYJCHTHHUTE JACTCPMHHAHTU Oemie ciemHara: StmMPrl (komupamr ocHoBHaTa
excTpamenyiapaa mporeasa StmPrl) — 87.3%, StmPr2 (MmHOpHa eKCTparenyiapHa MpoTreasa
StmPr2) — 99.1%, Smlt3773 (BbHIIHO-MeMOpaHHa ectepasza) — 98.2%, plcN1 (HexemonuTHYHA
dochomumnaza C) — 99.1% u smf-1 (tun-1 ¢umOpuu, reH, cBbp3an ¢ obnodpmima) — 96.4%. Haii-
yecTo cpentanuAaT anen Ha StImMPrl 6eme 1621-bp (61.1%), cienBan oT KOMOMHUpPaAHUS aJIeJICH



npodun (17.6%), stmPrl-weratuBen reHotun (12.7%) u 868-bp anen (8.6%). Ilporeasna,
ecTepa3Ha M JeIMTUHA3HAa aKTUBHOCT ce€ Ha0Jto/1aBaxa choTBETHO npu 95%, 98.2% u 17.2% ot
m3onatute. M3omarure, nmomioxkenn Ha WGS (n = 9), dopmupaxa nee rpynu. Iler mzonara
npurexaBaxa camo 1621-bp Bapuanrta Ha StMPrl, xapakrepusupaxa ce ¢ mo-BUCOKa CIIOCOOHOCT
3a oropmiIMooOpasyBane (onTHYHA ITBTHOCT MpH A = 550 nm (ODssp): 1.253-1.789) 1 mo-HUCHK
Opoit myranmu B mpoteasHute renu u SMf-1. Tpu npyru u3onara cbabpkaxa camo 868-bp
BapHaHTa, JEMOHCTpHpaxa mo-cimado ouopuimmoodpasyBane (ODsso: 0.788-1.108) u mmaxa mo-
BHCOK Opoii MyTaruu B Te3u reHu. EquncTBeHusT cinabo ouodunm-npoaymupant mam (ODssg =
0.177) ne nputexapamie StMPrl anenu. B 3akitodeHne, CXOMHUTE HUBA HA JIETEKIUS Ha ajeiin
ype3 PCR He mo3Bouxa pasrpaHMdaBaHe Ha U3oiatute, 1okato WGS ocurypu nudepeHunanus
Bb3 OCHOBa Ha ainenute Ha SIMPrl. JIokonkoTo HM € M3BECTHO, TOBA € IBPBOTO OBJITapcKo
MPOyYBaHEe, MPEJCTABSAIIO TCHOTHITHH W ()CHOTUITHU ACICKTH HA BUPYJICHTHUTE (AKTOPU TPH
u3onaru Ot Buj S. maltophilia.

Abstract

The present study aimed to explore the virulence characteristics in 221 Bulgarian nosocomial
Stenotrophomonas maltophilia isolates (2011-2022) via screening for the presence of virulence
genes, their mutational variability, and the corresponding enzyme activity. PCR amplification,
enzymatic assays, whole-genome sequencing (WGS), and biofilm quantification on a polystyrene
plate were performed. The incidence of virulence determinants was as follows: stmPr1 (encoding
for the major extracellular protease StmPr1) 87.3%, stmPr2 (minor extracellular protease StmPr2)
99.1%, SmIt3773 locus (outer membrane esterase) 98.2%, plcN1 (non-hemolytic phospholipase
C) 99.1%, and smf-1 (type-1 fimbriae, biofilm-related gene) 96.4%. The 1621-bp allele of stmPrl
was most frequently found (61.1%), followed by the combined allelic variant (17.6%), stmPr1-
negative genotype (12.7%), and 868-bp allele (8.6%). Protease, esterase, and lecithinase activity
was observed in 95%, 98.2%, and 17.2% of the isolates, respectively. The WGS-subjected isolates
(n = 9) formed two groups. Five isolates possessed only the 1621-bp variant of stmPrl, higher
biofilm formation ability (Optical Density at A = 550 nm (ODsso): 1.253-1.789), as well as a low
number of mutations in the protease genes and smf-1. Three other isolates had only the 868-bp
variant, weaker biofilm production (ODsso: 0.788-1.108), and higher number of mutations within
these genes. The only weak biofilm producer (ODsso = 0.177) had no stmPr1 alleles. In conclusion,
the similar PCR detection rates did not allow differentiation of the isolates. In contrast, WGS
permitted stmPrl alleles-based differentiation. To the best of our knowledge, this is the first
Bulgarian study presenting genotypic and phenotypic insights into virulence factors of S.
maltophilia isolates.



Belouhova, M.; Peykov, S.; Stefanova, V.; Topalova, Y. Comparison of Two Methods for SARS-
CoV-2 Detection in Wastewater: A Case Study from Sofia, Bulgaria. Water 2023, 15, 658.
https://doi.org/10.3390/w15040658 1F=3.2, SJR=0.72 (Q1)

Pesrome

HaGmoienneTo Ha oTnaabuyHUTE BOAU 3a pasmpoctpaHeHneTo Ha SARS-CoV-2 ocraBa BaxKHO
JIOpM B HacTosmara eaieMuyna ¢asza Ha nagaemusara or COVID-19. To3u moaxox Bede € qokaszai
CBOSITA CTOMHOCT, KAaTO OCHTypsBa paHHU MPEAYNPEKICHUS 3a pPa3IpOCTPAHEHUETO Ha
KOpOHaBHpyca B pa3iuuHu o0mHocTU. Hacrosimara mybaukanysa uma 3a el Ja CroJieIu OluTa
Ha [lenTwpa 3a komneTeHTHocT ,,Clean&Circle mpu pazpaboTBaHeTo Ha eeKTUBHA CTpATETUs 3a
nerexknuss Ha SARS-CoV-2 B ortnagpunute Boau Ha Codus, bearapus. M3non3Baliku yeTupu
pasnuYHA MeToAa 3a KoHmeHTpamws/exctpaknuss Ha PHK, ycranHoBuxme, 4ue OCHOBHHST
orpaHnyaBai GakTop 3a YCIEIIHOTO OTKpUBaHe Ha BUpyca ¢ Hannauero Ha PCR uaXubuTOpH B
npoourte. Hail-eheKTUBHUAT HAUMH 3a TSAXHOTO HEYTpaJM3UpaHE C€ OKa3a H3IMOJI3BAHETO Ha
cnenunanm3upana nonumepaza B RT-PCR peaknumonnust mwukc. JlaHHWTE HHM TOKa3axa, 4e
ynorpebaTa Ha TaKbB €H3UM yBeln4aBa e(heKTUBHOCTTA Ha AerekiusaTa ot 1.9% ua 70.5% npu
mpoOu, B KOUTO € JoOaBeH KOHTPOJIEH BUPYCEH TOBap. B JombiIHEHHE OlEHUXME CTENeHTa Ha
BB3CTAHOBSIBAHE HA BHUPYCHUTE YACTHIM IMPH HW3MOJ3BAHE HA Pa3IMYHU METOJU: CHIIUIUEBU
kosouku (71%), PEG npenunuranus (23%), yarpaduntpanus (15%) u MCE duntpauus (10%).
[Tonyuenute pe3ynTratu TMOAKPENAT MEXKIYHAPOAHUTE YCWIWsA 3a YHUPUIUpAHE U
CTaH/IAPTH3UPAHE HAa PA3IMYHUTE TEXHWKH, M3MOJI3BaHM 3a MoHUTOpWHT Ha SARS-CoV-2 B
OTMaAbYHU BOJM.

Abstract

Wastewater surveillance for monitoring the spread of SARS-CoV-2 remains important even in the
current endemic stage of the COVID-19 outbreak. This approach has already demonstrated its
value by providing early warnings of coronavirus spread in different communities. The aim of the
present publication is to share relevant experience from the Center of Competence
“Clean&Circle”, obtained in the development of an effective strategy for SARS-CoV-2 detection
in the wastewater of Sofia, Bulgaria. Using four different RNA concentration/extraction methods,
we revealed that the key hindering factor for successful viral detection was the presence of PCR
inhibitors in the wastewater. The most efficient way to overcome their presence turned out to be
the application of a specialized polymerase in the RT-PCR detection setup. Our data showed that
using such an enzyme increases the detection efficiency from 1.9% to 70.5% in samples with a
spiked control virus. We also evaluated the recovery rates of viral particles by using silica columns
(71%), PEG precipitation (23%), ultrafiltration (15%), and MCE filtration (10%). These results



support the international effort to unify and standardize the various techniques used for SARS-
CoV-2 monitoring in wastewater.

Hubenova Y, Hubenova E, Manasiev Y, Peykov S, Mitov M. Draft Genome Sequence of
Paenibacillus profundus YoMME, a New Exoelectrogenic Gram-Positive Bacterium. Microbiol
Resour Announc. 2022 May 19;11(5):e0023522. doi: 10.1128/mra.00235-22. Epub 2022 Apr 11.
PMID: 35404087; PMCID: PMC9119040., IF=0.7, SJR=0.27 (Q3)

Pe3iome

Paenibacillus profundus YoMME e u3onupan ot aHOAHUS OMOPHUIM HA CEAUMEHTHA MHUKPOOHA
rOpUBHA KJIETKA W WACHTU(PHUIMPAH KATO €IHA OT MAJIKOTO CK30eleKTpOoreHHn I 'pam-
MOJIOKHUTENTHA OAKTepHH, CIIOCOOHH 1a TIPCHACST €JIEKTPOHU eKCTpalelyaapHo. B HacTosmoTo
U3CIICIBAHE MPEJCTaBsIME HEropara ApadT I'eHOMHA MOCIEIOBATEIHOCT. [ CHOMHHSAT HPOCKT €
neno3upan B DDBJ/ENA/GenBank nog somep JAJINBZ000000000.

Abstract

Paenibacillus profundus YoMME was isolated from the anodic biofilm of a sediment microbial
fuel cell and recognized as one of the few exoelectrogenic Gram-positive bacteria, capable of
transferring electrons extracellularly. Here, we report its draft genome sequence. The genome
project is deposited at DDBJ/ENA/GenBank under the accession number JAJNBZ000000000.

Peykov S, Stratev A, Kirov B, Gergova R, Strateva T. First detection of a colistin-resistant
Klebsiella aerogenes isolate from a critically ill patient with septic shock in Bulgaria. Acta
Microbiol Immunol Hung. 2022 Aug 29;69(3):209-214. doi: 10.1556/030.2022.01833. PMID:
36037044. 1F=1.58, SJR=0.33 (Q3)

Pesrome

Komnctuust ce cunra 3a aHTHOMOTHK OT IIOCJICAHA JIMHUA 3a JICUCHHUEC Ha I/IH(I)CKI_II/II/I, MMPpUINHCHU
OT €KCTEH3MBHO JIEKapCTBEHO-PE3UCTEHTHH [ paM-oTpuniatennu natorenu ot rpynata ESKAPE
(Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa u Enterobacter spp.). Hacrosiioro u3ciieiBane uma 3a 1ei
Ja TPOYyYHM MEXaHU3MHUTE Ha PE3UCTEHTHOCT KbM KoMUCcTUH mpu u3ojiar ot Bun Klebsiella



aerogenes (mo-pano u3BecTeH W karo Enterobacter aerogenes) (Kaell77-1bg), uzomupan ot
OBJITAPCKU KPUTHYHO OOJICH MAITUEHT Che cenTuueH mok npe3 2020 r. bsaxa npoBeaeHU TecToBe
32 aHTUMUKPOOHA YyBCTBUTEIIHOCT U I[€JIOT€HOMHO CEKBEHHUPAHE C U3I0JI3BaHE HAa TEXHOJIOTHUSTA
Ha JIHK nanoromdyera. Ilonmydenute ABOWKHM MPOYUTH OsSXa M3IMOJB3BaHH 3a IpadT TEHOMHO
acemOnupane, MLST aHanu3 W CKpHHUHT 3a MmyTauuu B reaute PmrA/B, phoP/Q u mgrB.
Kaell77-1bg neMoHCTpHpa BUCOKO HUBO HA PE3UCTEHTHOCT KbM KOJIUCTUH, PE3UCTEHTHOCT KbM
11e(hajJoCOpUHN OT TPETO TMOKOJICHHE M YYBCTBHTEITHOCT KbM BCHYKM OCTaHAM TECTBAHU
anTuOUoTHIM. B Hammsg uzonar Oewme uaeHtudunupaHa camo enHa f-makramasza — kiac C
nedamocnopunaza ot tun CMY-2. He 0sixa OTKpUTH MOOWJIHM T€HH 3a PE3UCTEHTHOCT KBbM
konmuctuH (MCr). Bsixa maentudunupann 00O TPH aMHUHOKHCEIMHHM 3aMCHH B TCHUTE 3a
JIBYKOMITOHEHTHaTa cucreMa PmrA/PmrB. JIBe or Tax ce snokammsupar B pmrB (pR57K u
pN275K), a enna — B pmrA (pL162M). Bapuantst pN275K Oemie ompeneneH KaTo Haii-
BEpOsITHATA IPUYMHA 32 PE3UCTEHTHOCTTA KbM KOJIUCTHH, Thi KaTO 3acAra CHJIHO KOHCEPBATUBHA
Mo3uIMsl B OCNThKa M € CIWHCTBEHATa HEKOHCEPBATMBHA AaMHHOKHCEIWHHA 3aMsiHa. B
3aKJII0YEHUE, JOKOJIKOTO HU € M3BECTHO, TOBA € MMbPBUAT JOKYMEHTUPAH KJIMHUYEH ciy4yai Ha K.
Aerogenes ¢ BUCOKO HHMBO Ha PE3UCTEHTHOCT KbM KOJMCTHMH B bbirapus U mbpBOTO
uaeHTU(QUIMpaHE HAa HEKOHCEpBATUBHATAa aMUHOKHUCeNnHHa 3aMsiHa pN275K B cBeToBeH Marad.
Konuctun-pesucrentnure ['pam-otpuniarennu narorenu ot rpynata ESKAPE npencrasnsiBar
cepro3Ha 3aruiaxa 3a 00IIecTBEHOTO 3JpaBe U clie[Ba 1a ObIaT OOEKT Ha CTPOT KOHTPOI U MEPKHU
3a yrpaBJjeHue Ha HH(EKITUUTE.

Abstract

Colistin is considered as the last-line antibiotic for the treatment of infections caused by
extensively drug-resistant Gram-negative pathogens belonging to the ESKAPE (Enterococcus
faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa, and Enterobacter species) group. The present study aimed to explore the colistin
resistance mechanisms of a Klebsiella aerogenes (formerly Enterobacter aerogenes) isolate
(Kaell77-1bg) obtained from a Bulgarian critically ill patient with septic shock in 2020.
Antimicrobial susceptibility testing and whole-genome sequencing using DNA nanoball
technology were performed. The resulting read pairs were used for draft genome assembly, MLST
analysis and mutation screening in the pmrA/B, phoP/Q, and mgrB genes. Kaell77-1bg
demonstrated high-level resistance to colistin, resistance to 3rd generation cephalosporins and
susceptibility to all other antibiotics tested. In our strain a CMY-2-type class C cephalosporinase
was the only B-lactamase identified. No mobile colistin resistance (mcr) genes were detected. A
total of three missense variants in the genes for the two-component PmrA/PmrB system were
identified. Two of them were located in the pmrB (pR57K and pN275K) and one in the pmrA gene
(pL162M). The pN275K variant emerged as the most likely cause for colistin resistance because
it affected a highly conservative position and was the only nonconservative amino acid
substitution. In conclusion, to the best of our knowledge, this is the first documented clinical case



of a high-level colistin-resistant K. aerogenes in Bulgaria and the first identification of the
nonconservative amino acid substitution pN275K worldwide. Colistin-resistant Gram-negative
pathogens of ESKAPE group are serious threat to public health and should be subjected to
infection control stewardship practices.

Grigorov, E.; Peykov, S.; Kirov, B. Novel Microfluidics Device for Rapid Antibiotics
Susceptibility Screening. Appl. Sci. 2022, 12, 2198. https://doi.org/10.3390/app12042198 I1F=3.1,
SJR=0.49 (Q3)

Pe3rome

[Ipe3 mocnenHuTe TOOWMHM TpPEKOMEpHATa ymoTpeda Ha aHTHOMOTHLM JIOBENE IO IIUPOKO
pasnpocTpaHeHue Ha (peHOMEHa Ha aHTUOMOTHUYHATA PE3UCTEHTHOCT B riodajneH mamiad. Tosa
SIBJICHUE TPEJCTaBIsIBA €HAa OT Hal-CEpUO3HUTE 3aIllaXd 3a OOIIECTBEHOTO 3/paBe, KaKTO U
OrpoMHO (PMHAHCOBO Opeme 3a 3apaBHUTE CUCTEMH MO cBeTa. ChIIEBPEeMEHHO BH3HUKBA U
HE00XOUMOCTTa OT HOBH, OBP3M M JOCTHIIHU METOAM 32 CKPUHMHI Ha aHTUOMOTHYHATA
YyBCTBUTETHOCT 3a Jia C€ Mpeojojiee YCIEIHO To3W mpobiieM. B Tasu cratus mpeacraBsme
MUKpOQUIYUZCH UMM 3a TECTBaHE HAa AaHTHUOMOTUYHA PE3UCTEHTHOCT, KOWTO MO3BOJIABA
OTKpPUBAHETO U B paMKUTE Ha 6 yaca. J[u3aiiHbT, n3paboTKaTa U eKCIIEpUMEHTAIHOTO IIPHIIOKEHNE
Ha YCTPOKMCTBOTO ca MOAPOOHO ONMCAHW W aHAIM3HPAHU, KaKTO M BH3MOXHOCTHTE 3a Objemia
aBTOMAaTH3allMsl Ha Lenus mpouec. 3a Hac Oelle OT MbPBOCTENEHHO 3HAUYEHUE YCTPONCTBOTO /1a
ObJIe TOCTHITHO 32 BCHYKH XOPa, HE3aBUCHMO OT TEXHUS MKOHOMHYECKH CTaTyC.

Abstract

In recent years, excessive utilization of antibiotics has led to the emergence of antibiotic microbial
resistance on a planetary scale. This recent phenomenon represents a serious threat to public health,
as well as an enormous burden for healthcare systems’ budgets worldwide. Novel, rapid and cheap
methods for antibiotic susceptibility screening are urgently needed for this obstacle to be
overcome. In this paper, we present a microfluidic device for on-chip antibiotic resistance testing,
which allows for antibiotic microbial resistance detection within 6 hours. The design, fabrication
and experimental utilization of the device are thoroughly described and analyzed, as well as
possibilities for future automation of the whole process. The accessibility of such a device for all
people, regardless of economic status, was of utmost importance for us during the development of
the project.



Svetoslav G. Dimov, Dimitrina Georgieva-Miteva, Tereza Dekova, Meglena Kitanova, Slavil
Peykov, Tanya Strateva, WGS characterization of Enterococcus faecalis H1041 isolated from the
traditional Bulgarian green cheese, Journal of Microbiology, Biotechnology and Food Sciences,
2022, DOI:10.15414/jmbfs.5203 1IF=1.05, SJR=0.223 (Q3)

Pesrome

MyKO3HUAT UMYHHUTET U BPOJCHHS UMYHUTET HA YepBaTa UrpasiT OCHOBHA POJIS B ITIOJABPKAHETO
Ha YpeBHATa XOMEOCTa3a U 3aluTaTa Cpelly MUKpOOHHU naToreHy. To30Ba IpoyyBaHe MPea0CTaBs
IIpersiel Ha MEXaHU3MHUTE, JIEXKAIM B OCHOBATA HA MyKO3HHS MMYHUTET U KOHUEMLMATA 32 BPOJCH
UMYHUTET B 4epBaTa. AHaIM3Upailku, B3aMMOJIEHCTBHETO MEXAYy YpeBHaTa MHKPOOMOTAa U
MMyHHaTa CHCT€Ma Ha TOCTOIPUEMHHUKA, MOAYEPTABAMKU pOJATA HA EHUTEIHUTE KIIETKH,
JNEHJAPUTHUTE KJIETKU U JUM(QOUAHMU KJIETKH, KaKTO M KOHILENIMITA 3a BPOJEH UMYHHUTET U
HEroBaTa poJisl 3a MOJIbP/KAHE MM CMEKYAaBAHE HA BB3IAJICHUETO Ha 4yepsara. Hue cpmio taka
aHaIM3HMpaMe HACTOSAIUTE MOJENH 33 U3CIIEABAHE HA MyKO3HHSI UMYHUTET, TEXHUTE OTPAaHUYECHUS
M Kak Morar aa obaar npeonosieHr. OCBEH TOBa, HUE U3CIeIBaMe MOTCHIIMATTHUTE TePAleBTHYHH
MOCJIEAUIM OT MOAYJIMPAHETO HA MYyKO3HUS UMYHHUTET U BPOJCHMSI UMYHUTET IPU CTOMAIIHO-
ypeBHU 3a00s1s1BaHKs. CaMo 4ype3 U3sICHABaHE HA MEXaHU3MUTE, JIS)KAIM B OCHOBAaTa HA MyKO3HHUS
MMYHUTET U KOHLEMNIMATA 3a BPOJEHUS MUMYHHUTET, Morar Aa ObJaT MPUJIOKEHH MHOBATHUBHU
IIOAXOIU 3a MOAYJIMPAaHE Ha UMYHHUTE OTTOBOPU U BBb3CTAHOBSIBAHE HA YPEBHATA XOMEOCTa3a B
KOHTEKCTa Ha CTOMAILIHO-YPEBHUTE Pa3CTPOMCTBA.

Abstract

In this study, Enterococcus faecalis H1041 which was isolated from the traditional Bulgarian green
cheese was characterized in depth by a whole-genome sequencing performed on the Illumina
HiSeq platform using 2 x 150 bases paired-end reads mode. The bioinformatic analysis performed
only with free online tools revealed that the strain resembles other cheese-born E. faecalis strains
by its antibiotics’ resistances and virulence genotype, thus its presence within the green cheese
should not be considered as a health risk. Only two antibiotic resistance genetic determinants were
found, but they both carry mutations, and probably are not functional. Furthermore, 18 virulence
factor genetic determinants were found, but only 6 of them possessed 100% identities with the
canonical sequences, and being more or less intrinsic for the Enterococcus genus. None of them
were found on contigs that contain sequences with known plasmid origin of replication.
Enterolysin A gene was also detected which most probably plays role in ripening process of the
Bulgarian green cheese.



Strateva T, Setchanova L, Peykov S. Characterization of a Bulgarian VIM-2 metallo-p-lactamase-
producing Pseudomonas aeruginosa clinical isolate belonging to the high-risk sequence type 111.
Infect Dis (Lond). 2021 Nov;53(11):883-887. doi: 10.1080/23744235.2021.1934531. Epub 2021
Jun 1. PMID: 34060977. 1F=2.33, SJR=0.799 (Q2)

Pesrome

q)OpMaT’bT Ha CTaTusTa HIMa pC3HOME.

Abstract

No abstract available.

S. G. Dimov, A. Gyurova, L. Zagorchev, T. Dimitrov, D. Georgieva-Miteva, S. Peykov, NGS-
based metagenomic study of four traditional Bulgarian green cheeses from Tcherni Vit, LWT —
Food Science and Technology, vol:152, 2021, pages:112278-0, ISSN (print):0023-6438, ISSN
(online):0023-6438, doi:https://doi.org/10.1016/j.lwt.2021.112278 1F=5.85, SJR=1.059 (Q1)

Pe3rome

ToBa e MbPBOTO HAYYHO HM3CJICBAHE HA YHHKAIHOTO OBJIrapcko 3elieHo cupeHe ot Yepuu Bur,
0asupano Ha 16S u ITS2 NGS merarenomuka, nposezeno upes Illumina HiSeq 2 x 250 bp paired-
end cexBeHupane. To 6 MPOBEACHO C 1€ YCTAHOBSIBaHE HA ISTIOCTHUS MPOQUI Ha ChABPIKAIIUTE
ce B HEro MUKpOOpraHu3Mu. Pedynrarure paskpuxa Oorata MUKpOOHOTa, ChCTaBeHA CPEITHO OT
120 eyOakrepuanuu u 16 rpOHM Bunma. Firmicutes Osxa mnpeacTaBeHH OT ceMelcTBara
Streptococcaceae, Lactobacillaceae u Staphylococcaceae, nokato Actinobacteria ce cpemjaxa
0CHOBHO B pojioBete Brevibacterium u Corynebacterium. YcranoBenu 6s1xa 1 HUCKH KOJIMYECTBA
Proteobacteria, npencTaBeHn MpeaUMHO OT Xalo(UIIHK TpeacTaBuTeNd Ha ponoBere Cobetia u
Psychrobacter. Tloutu Bcumuku (99,99%) oT uACHTUGHUIMpPAaHUTE T'BOM TPUHAISKAT KM
Ascomycota, TpeACTaBEeHH MOYTH PaBHOMEpPHO OT cemeiictBara Eurotiomycetes (Penicillium
roqueforti), Saccharomycetes (Debaryomyces, Pichia, Candida u Kluyveromyces) wu
Sordariomycetes (Scopulariopsis flava). Ananu3ure Ha MUKpOOHOTO pa3HOOOpa3ue MoKaszaxa, ue
BBIIPEKH M3BECTHH pa3lIMyusi, CBbP3aHU ¢ (aKTOpU Ha OKOJHATA Cpe/la U BPEMETO Ha 3pecHe,
BCHYKHM YCTHPU H3CJICIBAHM TApPTHIM MPUTEKABAT W3KIIOYUTEIHO Oorara, HO CXOJHA
MHUKpOOHOTa. YCTaHOBUXME W IOTEHIMATHO OJIArONPHATHH MHUKPOOPTaHW3MH, CIOCOOHM Ja
WHXHOMpAT pacTeXa Ha TaTOreHHH OaKTepuH, KaKTO M Ja HEyTPaIU3UpaT BB3MOXKHO



MPOIYLIUPAaH! MHKOTOKCHUHHU, KOETO € B ChOTBETCTBHUE C peIulla M3CIIECBAHUS BBPXY MIICUHU
MPOJIYKTH OT CYpPOBO MIISIKO.

Abstract

This is the first scientific study of the unique Bulgarian Cherni Vit green cheese based on 16S and
ITS2 NGS metagenomics, accomplished on the Illumina HiSeq 2 x 250 bp paired end reads in
order to obtain an overview of the microbial composition. The results revealed a rich microbiota,
composed of on average of 120 eubacterial and 16 fungal species. Firmicutes were represented by
the families Strepotococcaceae, Lactobacillaceae and Staphylococcaceae, while the Actinobacteria
were represented mainly by the genera Brevibacterium and Corynebacterium. Low counts of
Proteobacteria were also detected, mainly halophiles of the genera Cobetia and Psychrobacter.
Almost all (99.99%) of the detected fungi belonged to Ascomycota, represented almost equally by
the families Eurotiomycetes (exclusively by Penicillium rogqueforti), Saccharomycetes (mainly by
the genera Debaryomyces, Pichia, Candida and Kluyveromyces) and Sordariomycetes (mostly by
Scopulariopsis flava). The performed diversity analyses revealed that despite some differences,
which can be attributed to environmental factors, and the time of the ripening, all of the four
batches displayed very rich but similar microbiota. We found a potentially beneficial microbiota
with the potential to inhibit the growth of pathogenic bacterial species, as well as to neutralize
possibly produced mycotoxins, as described in numerous research on raw milk dairy products.

S. Dimov, L. Zagorchev, M. lliev, T. Dekova, R. llieva, M. Kitanova, D. Georgieva-Miteva, M.
Dimitrov, S. Peykov, “A Snapshot Picture of the Fungal Composition of Bee Bread in Four
Locations in Bulgaria”, Differing in Anthropogenic Influence, Journal of Fungi, vol:7, issue:10,
2021, ISSN (online):2309-608X, doi:DOI:10.3390/jof7100845 IF=5.4, SJIR=0.98 (Q1)

Pe3rome

Nupopmanudara 3a roOuTe, HAMUpPALIM C€ B MYENHUS X510, KaKTO U 3a (PepMEHTALIMOHHUTE
MpoIecH, KbM YHETO MPOTHYaHE T IONPHHACAT 3HAYUTEIHO, € OCKbJHA. B HacTOSImoTO
n3cneaBane u3Bbpmxme NGS-0a3upaHo METareHOMHO NMPOyYBaHe Ha rbOHATa KOMITO3ULIMS Ha
MYETHUS XJI10 OT YeTUPH JIOKAuK B bbarapus no Bpeme Ha Hali-aKTUBHUSA MIEPUOJT HA ChOMpaHe
Ha HEKTap OT MEJOHOCHHUTE Mm4enu B Kpas Ha toHu 2020 r. Mecrara 3a B3emMaHe Ha pobu Osxa
n30paHu Taka, 4e Ja Ce pa3IuyaBaT 3HAYUTEIHO IO KIMMATUYHM YCJIOBHUS, JaHMA(T U
aHTPOIIOT€HHO HATOBapBaHe. 32 aMIUTMKOHHOTO METareHOMHO u3cieasane Ha ITS2 peruona Gerre
usnon3Bana miardopmara [llumina 2 x 250 paired-end reads. YcranoBuxme, 4e HIKOH OT Bede
ONMCAaHWTE BHUIOBE THOM C OJNIATOTBOPHO BB3ACHCTBHE B JIATEpaTypara MPHCHCTBAT B



aHaM3upaHuTe Mpodu. Bbopeku ToBa, 3a MBPBU IBT CPeA JOMHUHHpANIUTE I'bOHH POJOBE B
mueiaeH npoaykt Osxa ordererm Monilinia, Sclerotinia, Golovinomyces, Toxicocladosporium,
Pseudopithomyces, Podosphaera wu Septoriella. IIpoyuBanero HH [OEMOHCTpUpA, Ye
AHTPOIIOTCHHOTO HATOBAPBAHEC OKa3Ba OTPULATCIIHO BL3[[€I\/'ICTBI/IC BBpPXY re0Hara KOMITIO3UIHUA HA
ITYCIIHUA XJISI6 I10 ABa pa3JIM4YHU HAYHUHA. FpaIICKOTO U UHAYCTPHUAIHOTO 3aMbPCABAHC YBCIIMYABAT
MNPUCHCTBUCTO HA MATOICHHU BUAOBEC, TOKATO CCIICKOCTOIMAHCKOTO BJIMAHHUEC BOAXU 1O HAMAISABAHEC
HAa I0JIC3HUTE T'bOU.

Abstract

Information about the fungal composition of bee bread, and the fermentation processes to which
the fungi contribute significantly, is rather scarce or fragmentary. In this study, we performed an
NGS-based metagenomics snapshot picture study of the fungal composition of bee bread in four
locations in Bulgaria during the most active honeybee foraging period at the end of June 2020. The
sampling locations were chosen to differ significantly in climatic conditions, landscape, and
anthropogenic pressure, and the Illumina 2 x 250 paired-end reads platform was used for amplicon
metagenomics study of the ITS2 region. We found that some of the already reported canonical
beneficial core fungal species were present within the studied samples. However, some fungal
genera such as Monilinia, Sclerotinia, Golovinomyces, Toxicocladosporium, Pseudopithomyces,
Podosphaera and Septoriella were reported for the first time among the dominant genera for a
honeybee related product. Anthropogenic pressure negatively influences the fungal composition
of the bee bread in two different ways—urban/industrial pressure affects the presence of
pathogenic species, while agricultural pressure is reflected in a decrease of the ratio of the
beneficial fungi.

Strateva T, Trifonova A, Savov E, Mitov |, Peykov S. Characterization of an extensively drug-
resistant Stenotrophomonas maltophilia clinical isolate with strong biofilm formation ability from
Bulgaria. Infect Dis (Lond). 2020 Nov;52(11):841-845. doi: 10.1080/23744235.2020.1792545.
Epub 2020 Jul 21. PMID: 32692259. IF=1.76, SJR=0.727 (Q2)

Pestome

(DopMaT’bT Ha CTaTusTa HIMa pC3rOME.

Abstract

No abstract available.



Slavil Peykov, Antoniya Vladimirova, Anita Guyrova, Martin Dimitrov, Tanya Strateva,
Svetoslav G. Dimov. Draft genome sequences of Enterococcus durans EDD?2 strain associated
with honeybees. ~ AIMS  Agriculture  and Food, 2020, 5(2): 288-291.
doi:10.3934/agrfood.2020.2.288 1F=1.65, SJR=0.316 (Q2)

Pesrome

[IpoyuBaHeTro HU TpejacTaBs aHoTHpaHus ApadT reHoMm Ha imam Enterococcus durans EDD2,
M30JIMPaH OT MPSICHO ChOPAHU MOJICHOBH TPAHYJIM OT TPY PA3IUIHH TYCTHH Korrepa. To3u uzonar
Mmokasa CHJIHA WHXHOMpaina akThBHOCT INn Vitro cpemry Paenibacillus larvae ATCC 9545.
[IpencraBenaTa Tyk réHOMHA IMOCJEIOBATEIHOCT Il JOIPHHECE 3a MO-100poTo pa3dupaHe Ha
HETOBUS 3alUTCH MOTCHIIUAI Cpenly OaKTepUaHU MaTOTeHH, KaKTO U 3a OIICHKATa Ha TOJI3UTE
MY 3a ITYETTHUTE KOJIOHUH.

Abstract

We report the annotated draft genome sequence of Enterococcus durans EDD2 strain isolated from
freshly collected pollen granules derived from three different beehives. This isolate showed strong
inhibitory activity in vitro against Paenibacillus larvae ATCC 9545; thus the genome sequence
presented here will contribute to a better understanding of its protective potential against bacterial
pathogen invasion, as well as to the assessment of its beneficial potential for the bee colonies.

Dimov SG, Guyrova A, Vladimirova A, Dimitrov M, Peykov S, Strateva T. WGS-based
characterization of the potentially beneficial Enterococcus faecium EFD from a beehive. Mol Biol
Rep. 2020 Aug;47(8):6445-6449. doi: 10.1007/s11033-020-05663-5. Epub 2020 Jul 22. PMID:
32696346. IF=2.21, SJR=0.532 (Q3)

Pestome

B nHemHo BpeMe MHOTrO TMOJIE3HM MJICUHOKHCENM OakTepuu OWMBAT M30JUPAHU OT PaA3IUYHH
€CTECTBEHHM Cpeld MOpaau MOTEHUUAIHOTO UM INPHIOKEHHE KaTo MPOOMOTHIIM 3a Xopa WU
xuBoTHH. Cpes TAX ca M MpelcTaBUTeNN Ha poaa Enterococcus — nocra cnenuduyHu mopaau
CBOSITa JIBOMHCTBEHA MPUPOJIA, Bapupalla OT NaTOreHu 10 npodbuoTuiy. B Hamero npoyuBaHe



mpecTaBsMe Moaxo/l, 6a3upaH Ha 1einoreHoMHo cekBeHupane (WGS) 3a onieHka Ha OTeHIMAaNa
Ha OaKTEPUOIMH-TIPOIYIMPAIIH IIaMOBe OT poJ Enterococcus, n3oiaupanu OT MUETHH KOLIEPH
KAaTo €CTECTBEHU CpEJCTBA 3a 3alluTa cpelly OakTepuaniHu HH(EKIHH, CBHP3aHU C MYETHTE.
N3onatn Ha ENnterococcus spp. oT MOJICHOBH T'paHysId O0siXxa TECTBAaHU 4Ype3 arap-sMKOB METOJ 32
NpoJNyKIMsl Ha OakTepHOLMHHM ¢ akTHBHOCT cpeiry Paenibacillus larvae — npuumHurenst Ha
amepukaHckus rHuien (AFB). JIBa or mjamoBere Jajoxa IOJIOKHUTEIHU pe3yiTaTd U Osixa
OIpeJIeJIeHU Ha BUOBO HUBO 4Ype3 cekBeHupane Ha 16S rRNA renu. Te 6s1xa nognoxxenu Ha WGS
ype3 maatdopmara Illumina HiSeq. Ilomydenute cypoBu mnpountu Osixa 00paboTeHH U
aHAJIM3UpaHU C TOMOIITAa caMO Ha CBOOOJTHO JOCTBHIHU yebO-0asupanu umHCTpyMeHTH (Shovill
pipeline, QUAST, BAGEL4, ResFinder, VirulenceFinder u PlasmidFinder). Ananu3bT nokasa, ue
JBaTa W30jaTa MpPEJCTaBIsIBAT KIOHATHO HWACHTUYHU LIAMOBE HA €IUH U Cbll BUA. To3u
crieruduyeH mam oeme Hapeden Enterococcus faecium EFD u renotunusupan upe3 MLST-2.0
Server. B crino0Oenust reHoM 0sixa MIEHTU(ULIUPAHU [T€T OaKTEPUOLMHOBH I'€Ha, KOETO BEPOSTHO
00sICHsIBA aHTUMUKPOOHHUTE CBOKMCTBAa Ha M3o0iyaTa. IIporemHOBaTa mpupoja Ha WHXHUOUTOPHUS
areHT Oemle TOTBBPJACHA upe3 TpeThpaHe ¢ mporenmHaza K. He Osxa OTKpuTH TeHH 3a
PE3UCTEHTHOCT KbM KJIMHUYHO BKHU aHTUOMOTUIM WM (DYHKIIMOHAIHU BUPYJIEHTHU (DaKTOPH.
bronndopMaTHuHUAT aHaNM3 Ha ApadT reHOMHATa MmocieaoBaTeaHocT coun, ye E. faecium EFD
He € maroreHeH. Hanuuuero My B moBeye OT €AMH KOLIep B MMYENIMHA IPeanoara, 4e To3u I1aMm e
4acT OT HOpMallHaTa MHUKpoOuMoTa Ha Komiepa. ToBa OTKpuTHe, B KOMOHMHAIMS C HEropara
aHTHOaKTepualiHa akTUBHOCT cpenty P. larvae, momuepraBa T03u HOB M30JaT KaTO MOTCHIIMAIICH
ecTecTBeH 3amuTeH areHT cpeury AFB. OceH ToBa, npencraBeHusT Tyk WGS-6a3upan nogxon
ce J0Ka3a Karo W3KIIOYHTEITHO WKOHOMHYECKH M BpPEMEBO €(EeKTHBEH 3a CKpUHHUHT Ha
MIPUIIOKUMOCTTA Ha HOBH TIPO- M IPEOMOTHYHH 1amMoBe Ha ENterococcus karo 3ammTHU areHTH
3a MYETHUTE KOIIEepH.

Abstract

Nowadays, due to their potential application as probiotics for humans or animals, many beneficial
lactic acid bacteria have been isolated from different natural environments. These include members
of the genus Enterococcus - quite specific due to their ambiguous nature, varying from pathogens
to probiotics. In our work we present a whole-genome sequencing (WGS)-based approach for
assessing the potential of bacteriocin-producing Enterococcus isolates from beehives to serve as
natural preserving agents against bacterial infections associated with honeybees. Potential
Enterococcus spp. isolates from pollen granules were tested with the well diffusion assay for
bacteriocin activity against Paenibacillus larvae, the causative agent of the American foulbrood
disease (AFB). Two of them gave positive results and were determined at species level by 16S
rRNA genes sequencing. They were then subjected to WGS using the Illumina HiSeq platform.
The resulting raw data reads were processed and further analyzed by using only freely available
web-based tools (the Shovill pipeline, QUAST, BAGEL4, ResFinder, VirulenceFinder and
PlasmidFinder). The analysis revealed that both of them represent clonally identical isolates of the



same strain. This specific strain was named Enterococcus faecium EFD, and was genotyped by the
MLST-2.0 Server. Five bacteriocin genes were found in the assembled genome, providing a
possible explanation for the antimicrobial properties of the isolate. The protein nature of the
inhibitory agent/s was confirmed by treatment with proteinase K. No resistance determinants for
clinically important antibiotics and functional virulence factor genes were detected. The
bioinformatic analyses of the draft genome sequence suggest that E. faecium EFD is not
pathogenic.The observation that E. faecium EFD was present within more than one of the beehives
in the apiary proposes the idea that E. faecium EFD is there as a part of the normal beehive
microbiota. This finding, in combination with its antibacterial activity against P. larvae, highlights
this novel isolate as a potential natural preserving agent against AFB. Furthermore, the WGS-
based approach reported here proved to be very cost- and time- efficient, for screening the
applicability of new pro- and prebiotic Enterococcus strains as beehive protection agents.

Strateva T, Peykov S, Sirakov I, Savov E, Dimov S, Mitov I. First detection and characterisation
of a VanA-type Enterococcus faecalis clinical isolate from Bulgaria. J Glob Antimicrob Resist.
2019 Sep;18:260-262. doi: 10.1016/j.jgar.2019.07.030. Epub 2019 Aug 6. PMID: 31398494,
IF=1.98, SJR=0.762 (Q2)

Pesrome

@opMaThT Ha CTAaTUATA HAMA PEIOME.

Abstract

No abstract available.

Peykov SZ, Aleksandrova VD, Dimov SG. Rapid identification of Enterococcus faecalis by
species-specific primers based on the genes involved in the Entner-Doudoroff pathway. Mol Biol
Rep. 2012 Jun;39(6):7025-30. doi: 10.1007/s11033-012-1533-z. Epub 2012 Feb 4. PMID:
22307795. IF=2.2, SJR=0.658 (Q2)

Pe3rome

B ToBa nmpoyuBaHe npencTaBsiMe HOB METOJI 3a BHIOBa uaeHTUGHKaIws Ha Enterococcus faecalis,
Oa3upan Ha monuMepaszHa BeprxkHa peaknus (PCR). M3non3Banu ca nmpaiiMepu, crieliupuIHT 3a



eda-renuTte, KOAUPAIIY EH3UMHUTE OT MeTabouTHUs BT Ha Entner-Doudoroff, koiiTo e Hannuen
eIMHCTBEHO Ipu TO3U BuA cpen I'pam-nionoxkutennure 6akrepun. M3rorBenure npaiimepu 0sxa
TECTBAaHW BBPXY HAKOJIKO pa3IMdHU BHIa ENtErococcus, xakTo M BBPXy HAKOM apyru ['pam-
MOJIOKUTENHA U [ paM-oTpunaTenHu OakTepHaIHU BUIOBE. 3a OTKpHBaHEe Ha reHa eda-1 Osixa
M3M0JI3BaHM NET KOMOWHALMKM OT mpaiimepu, a 3a eda-2 — tpu. C M3KIIOYEHHE Ha eIHa OT
KOMOWHAIIMHUTE, BCHYKH OCTAHAIIM J1310Xa OYaKBAaHUTE aMIUTM(PUKALMOHHU MPOIYKTH CaMO IpH
mamose E. faecalis.

Abstract

In this study we report a novel method for identification of Enterococcus faecalis based on
polymerase chain reaction with primers specific for the eda-genes encoding the enzymes involved
in the Entner-Doudoroff pathway, a pathway present only in this species among Gram-positive
bacteria. The designed primers were checked in several different Enterococcus species, and with
some other Gram-positive and Gram-negative bacterial species as well. Five primer combinations
were used to detect the eda-1 gene, and another three for the eda-2 gene. With the exception of
one of the primer combinations, all the others gave as results the expected amplification products
only in E. faecalis strains.
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