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Pesrome

W3cnenBaneTo MMa 3a 1est WACHTH(QUIMPAHETO U XapaKTEPU3UPAHETO Ha MeT aKTHHOOAKTepPHAIHH Iama
C TpearnoiaraeMa mpuHaIISKHOCT KbM BHuaa Curtobacterium flaccumfaciens, nzonupanu or momaru u
IUIep, U YCTAaHOBSIBaHE Ha MOTEHIIMATHATA POJIS HA IBETE PACTEHHS KaTO ECTECTBEHU PE3epPBOAPH HA TO3H
¢utonaroren. Mnenrudukanusara Ha BumoBere e u3BbpmieHa 4ype3 MALDI-TOF MS, 16S rDNA
ceksenupane U PCR. lllamoBere ca ['pamM-moI0XHUTEITHN ¢ KOPHHE(POPMEHH KIETKU C JKBJITO/OpaHKEBH
MUTMEHTHPAHU KOJIOHWH; TOJIOKUTEITHU 3a KaTaja3da W XUAPOJH3a Ha €CKyJWH, HHUIIECTe M Ka3ewH;
OTPUIATEIIHU 33 OKCHJa3a, ypeasza, WHAOJI M HHUTPAT-PeIyKLHUs U ca CTporo aepodu. Benuku m3omatu
MPOM3BEXKIAT AHTUMHUKPOOHW BEIIECTBAa CpeIly pa3iuyHu (UTONATOreHHW Oaktepuu. JlomareHwm u
NUIEePEeHN pacTeHHs 0sXa N3KyCTBEHO 3apa3eHU C HOBOM3OJIMPAHUTE IIAMOBE, 3a JIa CE YCTAaHOBU POJISTA
UM Ha €CTECTBEHH pe3epBoapu Ha Oakrepunte. Mopdosornyan u3MeHeHHs ce HaOIro/IaBaT camMo IpH
JIOMaTEeHUTE PACTCHUS, U3pa3sBallll ce€ B 00E3IMCTBaHE HAa IIbPBHUTE JBA J0 YECTUPH JIHCTa Ha 28-Hs JIeH
cieq 3apa3aBaHeTo. JKu3HecrocoOHM KopuHehOpMHU OakTepuanHu u3onatd (n = 73) 0gxa ycHeurHo
MOBTOPHO M30JMPaHH OT CThOJIaTa Ha 3apa3eHuTe pacTeHus. CXOJACTBOTO MEX/ly IOBTOPHHUTE U30JIaTH U
CbOTBETHUTE ITbPBOHAYAJIHHM HM30JIaTH Oelle MOTBbPACHO (eHOTHNHO W reHoTunHo upe3 RAPD-PCR,
KOETO IMMOKa3Ba, 4e JOMAaTUTE MOTaT Jia ce pasriekaaT u mpuemar kato pesepoapu Ha C. flaccumfaciens.
Tosa e mbpBOTO CHOOIIEHKE 3a oTKpHBaHeTo Ha C. flaccumfaciens B bwirapus.

Abstract

This study aims at the identification and characterization of five actinobacterial strains with presumed
belonging to the species Curtobacterium flaccumfaciens isolated from tomato and pepper plants, and
establishing the potential role of both plants as natural reservoirs of this phytopathogen. Species
identification was performed via MALDI-ToF MS, 16S rDNA sequencing and PCR. The strains were
Gram-positive with a coryneform cell shape having yellow/orangepigmented colonies; positive for catalase
and esculin, and starch and casein hydrolysis; oxidase-, urease-, indole- and nitrate-reduction-negative and
were strictly aerobic. All isolates produced antimicrobial substances against various phytopathogenic
bacteria. Tomato and pepper plants were artificially infected with newly isolated strains in order to establish
their role as natural reservoirs of the bacteria. Morphological alterations were observed only in the tomato
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plants, with defoliation of the first two to four leaves at the 28th day. Then, viable coryneform bacterial
isolates (n = 73) were successfully re-isolated only from the stems of the infected plants. The similarity
between the reisolates and the respective initial isolates was confirmed phenotypically and genotypically
by RAPD-PCR, confirming that solanaceous vegetables can act as reservoirs of C. flaccumfaciens. This is
the first report of C. flaccumfaciens in Bulgaria.

2. Brankova, L., Shopova, E., Ivanov, S., Kizheva, Y., Urshev, Z., Rasheva, 1. Aleksandrov, V.,
Dimitrova, L., Dimitrova, M., Hristova, P. 2024. Involvement of oxidative stress in localization
of bacterial spot infection in pepper plants. Journal of Biosciences, 49:2. ISSN:02505991
https://doi.org/10.1007/s12038-023-00390-y.
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Pe3rome

Xanthomonas euvesicatoria ¢ ocHOBEH MPUYHHUATEN Ha OAKTEPUATHO CTPYIISICBAHE 10 PA3IHYHH KYJITYPH.
Hacrosimoro uscnensane Oeire Gpokycupano BbpXy narocucremara numnep (Capsicum annuum L.) - X.
euvesicatoria 269p (auB mam). MHOEKIIHO3HUAT MPOIEC € U3CIICBAH C MTOMOIITA Ha HAKOJIKO Pa3IHYHA
pexuMa Ha IN VIVO MHOKYJAIMs MPHU KOHTPOJMPAHH YCIOBHUS. Pa3npocTpaHeHHETO Ha IMaToreHa B
pa3iMyHM YacTU Ha pacTeHusara Oemie HaOnromaBaHo dpe3 HoBa qPCR mpouenypa, paspaboreHa 3a
oTkpuBaHe Ha X. euvesicatoria, KakTo W Ype3 MOBTOPHO H30JIMPAaHE Ha JKU3HECIOCOOHH OaKTepHATHH
kinetku. M3cnenBanu ca (QoTocuHTE3ara, OpOSAT Ha JKU3HECHOCOOHUTE MATOrCHH, MapKepHTe Ha
OKCHAAaTUBHUA CTPEC, aKTUBHOCTTA Ha OCHOBHHUTC AHTHOKCHJIAHTHU CH3MMH W HHWBATa Ha HCCH3UWMHHU
AHTUOKCHUJIAHTH B HOBaTa HOJIMCTHA MOJIeTHA cucTeMa. Haii-Ba)kHOTO HaOJIOICHUE €, Ye MHBA3HsATa Ha
[aToreHa MpPUYMHABA JIOKAJHA MH(EKIUS U PA3NpOCTPAHEHHETO Ha OakTepuu B 3ApAaBUTE YACTH Ha
TOCTONIPUEMHHKA € OJoKMpaHo. PacTeHusTa orpaHuYaBaT OaKkTepraiHaTa KOJOHU3AIHS OKOJIO BXOJIHHUTE
Toukn. OKuUcCIUTEIEH B3pUB U IMPOMCHU B aHTHOKCHUJAHTHATA 3alliTa CC OTKPHUBAT IIPHU I/IH(i)CKHI/IO?;HI/I
Je3ud Ha JnMcTtata. JIOKaJM3MpaHOTO CBPBXIPOU3BOACTBO Ha ROS HamomoOsiBa peakius Ha
CBPBXYYBCTBUTEIIHOCT, HO MOraT Ja ce HaOJfoJaBaT HAKOJIKO pasivku. Hue mpeamosoxuxme, de
pacTeHUsTa MHIEP Ca MO-CKJIIOHHU JIa TPOSBAT MEXIUHEH (PEHOTHII, OJOO0CH Ha JIE3UH, CUMYJIHPAIU
3a00JIsiBaHEe WJIM TETHa 10 Jjucrata. Upe3 Jokanu3upaHe Ha WHQEKIUATAa, BEPOSATHO BKIIOYBAIIA
OKCHJIaTMBEH CTpeC, pacTeHueTo onensBa. Choioto obavue Baku W 3a Oakrepuute. [laToreHnpT ce
pasMHOXaBa B WH(EKIIMO3HUTE METHA M Ce MpenaBa Ha JAPYrd pacTeHus. Hammero 3akimoueHue e, ye
MEXIUHHHUAT ((EHOTHUIT B M3CJICBAHATA TATOCKUCTEMA € TPUMEP 3a JIBJITa U YCICITHA ChBMECTHA €BOJTIOIUS
W 3a JIBaTa BH/A.

Abstract

Xanthomonas euvesicatoria is a major cause of bacterial spot disease in various crops. The present study
was focused on the pathosystem pepper (Capsicum annuum L.) - X. euvesicatoria 269p (wild strain). The
infectious process was studied using several different modes of in vivo inoculation under controlled
conditions. The spread of the pathogen in different parts of the plants was monitored by a new gPCR
procedure developed for the detection of X. euvesicatoria, as well as by re-isolation of viable bacterial cells.
Photosynthesis, the number of viable pathogens, oxidative stress markers, activities of the main antioxidant
enzymes, and levels of nonenzymatic antioxidants in the novel single-leaf model system were studied. The
most important observation is that the invasion of the pathogen causes local infection and the dissemination
of bacteria to the healthy parts of the host is blocked. The plants limit bacterial colonization around the
entry points. Oxidative burst and alterations in antioxidant defenses are detected in infectious leaf lesions.
Localized ROS overproduction resembles a hypersensitive response, but several differences can be
observed. We assumed that pepper plants are more likely to manifest an intermediate phenotype, similar to
lesions simulating disease or leaf flecking. By localizing the infection, possibly involving oxidative stress,
the plant survives. However, the same applies to bacteria. The pathogen multiplies at the infection spots
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and is transmitted to other plants. Our conclusion is that the intermediate phenotype in the studied
pathosystem is an example of long and successful co-evolution for both species.

3. Marinova-Yordanova, V.Y., Kizheva, Y.K., Rasheva, 1. K., Hristova, P.K. 2024. Traditional
Bulgarian Fermented Foods as a Source of Beneficial Lactic Acid Bacteria. Frontiers in
Bioscience (Elite Ed), 16(1):7. ISSN:19450494, 19450508. doi: 10.31083/1.tbe1601007.
SJR,,; = 0.412 (Q3)

Pesrome

TpaauumonnuTe ObATapCcKH (PepMEHTUPAHU XPAaHU CE OTIIMYABAT C YHUKATHOCTTA HA MECTHHUTE ChCTaBKH,
METOAMTE Ha NPOU3BOJACTBO U EHAEMMYHUTE MHMKpOOHHM BHJo0Be. HacTosmoro usciensaHe uscienBa
Pa3HoOO0pPA3UETO U MOJIE3HUS OMOIOrMUeH NoTeHMan Ha miieyHokucenu 6akrepun (MKB), uzonupanu ot
pasMYHU BUJIOBE YHUKAJIHM OBIrapcku (epmMeHTUpaHu XpaHu. MpeHTudukanusra Ha BHJOBETE €
u3BbpuieHa 4pe3 16S rDNA cekBeHupane. buosiornyHata akTUBHOCT € OLIEHEHA 4pe3 ONpefelisiHe Ha
aHTHOAaKTepuanHaTa aKTHBHOCT (M0 MeToja Ha auby3ust B arap, 4pe3 H3MO0J3BaHE HA SIMKH),
npou3BoacTBOTO HAa H202, criekTpohoToMeTpryuHO Olpe/iesieHa aBTO- M KO-arperamus, MUKpoOHa aIxe3ust
KbM BBIJIEBOJIOPOJl U oOpazyBaHe Ha OuodpmiM. buobe3onmacHOCTTa Ha M30JMPAHUTE MJIICUHOKHCEIH
O0akTepuM € YyCTaHOBEHa BB3 OCHOBA HAa XEMOJUTHYHA AaKTHBHOCT M (PEHOTHIIHA M TEHOTUITHA
qyBCTBUTEIHOCT KbM aHTUOMOTHLM. YeTupuaeceT u MeT I1amMa ca U30JUpaHu OT (hepMEHTUPAaHU XPaHU
(xuceno 3erne, (epMEHTHpPAHH 3€JCHH AOMaTH, (EpMEHTHpPAHW KpacTaBHIM, KeQup, OsI0 cHpeHe u
usBapa). Otkputu ca mer Buma MKB: Lactiplantibacillus plantarum, Levilactobacillus koreensis,
Levilactobacillus brevis, Lactobacillus helveticus u Levilactobacillus yonginensis. Haii-3nauutenso e
npencraBeH BuabT L. plantarum - 47%. 3a mepBu mbT B TOBa M3CieABaHe ce choOIaBa 3a L. koreensis u
L. yonginensis, u3oiupanu OT yHUKAIHHU ObJIrapcku pepMeHTHpanu Xxpanu. OLeHEeH € aHTUOAKTePUATHUSIT
edext Ha OeskneTbuHKTE cynepHatanTH. Habmomasa ce antaronuctuyeH edekr cpeuty Escherichia coli
(57%) u Salmonella enterica subsp. enterica ceporun Enteritidis (19%) 3a uskonko mama L. plantarum.
Camo ey 1mam L. brevis (kuceno 3emne, S15) nokasa akrusaoct cpeity E. coli. Haii-no6para ciocodOHocT
3a aproarperupane Ha 4-ust yac ce HaOromaBa 3a L. koreensis (bepmentupanu kpacrasunu, FC4) (48%) u
L. brevis S2 (44%). Haii-Bucokusar mpoueHt Ha koarperamus c¢ Candida albicans, na uwac 4 B
eKCIIEpUMEHTHUTE, ce HaOmoaBa 3a mamose L. koreensis (dhepmentupan 3enen nomar, FGT1) (70%), L.
plantarum mamogse S2 (54%), S13 (51 %) u S6 (50%), mokaro Ha 24-us 4ac 3a mamose L. koreensis FGT1
(95%), L. brevis (xedup, K7) (89%), L. plantarum S2 (72%) u L. koreensis FC2 (70%). Ceaem oT
nzonmpanute mamoBe MKDB mnoxkasBar xunpodoOHocT Hax 40%. Hamute pesynraTu mokaszaxa, ue
crocoOHOCTTa 3a 0oOpazyBaHe Ha OuoduaM e mamoBo3aBucuMa. He € oTkpuTa XeMOTUTHYHA AKTUBHOCT.
@DEHOTUITHO M TEHOTHITHO € H3CJIe[BaHa aHTHOMOTHYHATAa pPEe3UCTEHTHOCT KbM 10 aHTHOMOTHMKA OT
paznmmuHn rpynu. He ca HaOmromaBaHW TPOMYKTH Ha aMIUM(GUKAIMS B HUTO €IWH IIaM, KOETO
MOTBBPKAABA, Y€ U30JATUTE HE HOCAT T'€HU 32 PE3UCTEHTHOCT KbM aHTUOMOTHIIH.

Abstract

Traditional Bulgarian fermented foods are prominent for their uniqueness of local ingredients, production
methods, and endemic microbial species. The present research investigated the diversity and beneficial
biological potential of lactic acid bacteria (LAB) isolated from various types of unique Bulgarian fermented
foods. Species identification was performed via 16S rDNA sequencing. Biological activity was evaluated
by determining antibacterial activity (via agar well diffusion assay), H2O2 production,
spectrophotometrically determined auto- and co-aggregation, microbial adhesion to hydrocarbon, and
biofilm formation. The biosafety of the isolated lactic acid bacteria was established based on hemolytic
activity and phenotypic and genotypic antibiotic susceptibility. Forty-five strains were isolated from
fermented foods (sauerkraut, fermented green tomatoes, fermented cucumbers, kefir, white cheese, and
Izvara (curdled milk)). Five species were detected: Lactiplantibacillus plantarum, Levilactobacillus
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koreensis, Levilactobacillus brevis, Lactobacillus helveticus, and Levilactobacillus yonginensis. The most
prominent species was L. plantarum, at 47%. For the first time, L. koreensis and L. yonginensis, isolated
from unique Bulgarian fermented foods, are reported in this study. The antibacterial effect of the cell-free
supernatants was evaluated. An antagonistic effect was observed against Escherichia coli (57%)
and Salmonella enterica subsp. enterica serotype Enteritidis (19%) for several L. plantarum strains. Only
one L. brevis (Sauerkraut, S15) strain showed activity against E. coli. The best autoaggregation ability at
hour 4 was observed for L. koreensis (fermented cucumbers, FC4) (48%) and L. brevis S2 (44%). The
highest percentage of co-aggregation with Candida albicans, at hour 4 in the experiments, was observed
for strains L. koreensis (fermented green tomato, FGT1) (70%), L. plantarum strains S2 (54%), S13 (51%),
and S6 (50%), while at hour 24 for strains L. koreensis FGT1 (95%), L. brevis (Kefir, K7) (89%), L.
plantarum S2 (72%), and L. koreensis FC2 (70%). Seven of the isolated LAB strains showed
hydrophobicity above 40%. Our results showed that the ability of biofilm formation is strain-dependent.
No hemolytic activity was detected. The antibiotic resistance to 10 antibiotics from different groups was
tested phenotypically and genotypically. No amplification products were observed in any strains,
confirming that the isolates did not carry antibiotic-resistance genes.

4. Pandova, M., Kizheva, Y., Tsenova, M., Rusinova, M., Borisova, T., Hristova, P. 2024.
Pathogenic Potential and Antibiotic Susceptibility: A Comprehensive Study of Enterococci
from Different Ecological Settings. Pathogens, 13(1):36. ISSN:20760817. doi:
10.3390/pathogens13010036.
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[TbTST ¥ HAYUHBT HA )KUBOT Ha U3BECTHUTE BUJIOBE EHTEPOKOKH ca TBBPJE CIOKHHU. LlenTa Ha HacTOSIIOTO
u3CcieqBaHe € Ja ce TPOCIeNd THTS Ha TAaTOTEHHOCTTa HAa EHTEPOKOKHUTE, HW30JUpPaHU OT CeleM
MecToobuTanus (0T mHTecTHHyMa Ha COrnu aspersum; OBJITapcko KHCENIO MISKO; KO3e M KpaBe ¢era
CHpEeHE — ChOTBETHO 3PsIJI0 M MJIAJI0; apadcKa yJardHa XpaHa — TIOHEpP; KpaBe MIISIKO; ¥ YOBEIIKAa KbpMa)
4ype3 CpaBHSBAHE Ha TEXHHS MATOreHeH moTeHnuan. OOmo 72 eHTepOKOKOBH IaMa 0sixa M30JUpaHU U
unentuuuupanu uype3 MALDI-TOF, cexBenupane u PCR. XemonuTuuHara 1 xegaTHHa3HaTa aKTUBHOCT
Osixa onpenenenn ouoxumudno. PCR Oeiiie nmpoBezieH 3a OTKprBaHe Ha BUpYyJIeHTHHU (aktopu (CyIB, esp,
gls24, nucl, psaA, agg, gelE u ace) n antubuoTruna pesucreHTHOCT (€rm, ermB, blaZ, vanA, aphA, mefA,
gyrA, catpIP501 u aac6’-aph2”). deHoTunHaTa aHTHOMOTHYHA PE3MCTECHTHOCT € OIpeeeHa CIopes
EUCAST. Unentudunupanu ca 11 npeacrasutenu Ha poa Enterococcus: E. mundtii, E. casseliflavus, E.
gilvus, E. pseudoavium, E. pallens, E. malodoratus, E. devriesei, E. gallinarum, E. durans, E. faecium u E.
fecalis. JIBageceT u /1Ba mama mokasxa a-xemoiu3sa. TpuHajgeceT mama uMaT ren CylB. Camo aBa mama
eKCIpecHpaT o-XeMoJm3a U nputexanar reHa CylB enqnoBpemenno. [Tonoxurenna ammmdukaius 3a gelE
ce oTkpuBa B 35% oT u3onarurte, HO GEHOTHUITHA KETaTHHA3HA aKTUBHOCT Ce HA0JII0/1aBa caMo B TPH IIaMa.
Benuku m3onati mokasBar pasiauuHa aHTHOMoTHYHA pe3ucteHTHOCT. Camo E. faecalis BM15 moka3sa
MHOXecTBeHa pesnucteHTHOCT (AMP-HLSR-RP). Kopenamms Mexmy TreHOTHITHa W (EHOTHITHA
PE3UCTEHTHOCT KbM MaKpOJIUIH Oellle OTKpuTa 3a jiBa 1ama E. faecalis.

Abstract

The pathway and the lifestyle of known enterococcus species are too complicated. The aim of the present
study is to trace the path of pathogenicity of enterococci isolated from seven habitats (Cornu
aspersum intestine; Bulgarian yoghurt; goat and cow feta cheese—mature and young, respectively;
Arabian street food—doner kebab; cow milk; and human breast milk) by comparing their pathogenic
potential. In total, 72 enterococcal strains were isolated and identified by MALDI-TOF, sequencing, and
PCR. Hemolytic and gelatinase activity were biochemically determined. PCR was carried out for detection
of wvirulence factors (cylB, esp, gls24, nucl, psaA, agg, gelE, and ace) and antibiotic resistance
(erm, ermB, blaz, vanA, aphA, mefA, gyrA, catpipsor, and aac6’-aph2™). Phenotypic antibiotic resistance
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was assigned according to EUCAST. Eleven representatives of the genus Enterococcus were identified: E.
mundtii, E. casseliflavus, E. gilvus, E. pseudoavium, E. pallens, E. malodoratus, E. devrieseli, E.
gallinarum, E. durans, E. faecium, and E. faecalis. Twenty-two strains expressed oa-hemolysis. Thirteen
strains had the cylB gene. Only two strains expressed a-hemolysis and possessed the cylB gene
simultaneously. Positive amplification for gelE was found in 35% of the isolates, but phenotypic gelatinase
activity was observed only in three strains. All isolates showed varying antibiotic resistance. Only E.
faecalis BM15 showed multiple resistance (AMP-HLSR-RP). Correlation between genotypic and
phenotypic macrolide resistance was revealed for two E. faecalis strains.

5. Kizheva, Y., Pandova, M., Hristova, P. 2024. Phage therapy and phage biocontrol — between
science, real application and regulation. Acta Microbiologica Bulgarica, 40(2): 164-180
ISSN:02048809, 26033755.

SJR,  =0.136 (Q4)
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HapactBamusar Opoli Ha PE3UCTCHTHH HAa aHTUOMOTHIM OaKTEepWH CE CUYHWTA 3a ,,TUXa CHUIACMHS, B
CBETOBEH Mailad, ¥ M3HMCKBA CIHEIIHU JIEHCTBUS B Pa3paOOTBAaHETO HA HOBU €()EKTHBHH JICUCHHUS Ha
TEeXKKHUTE OakTepuannu 3a0oisiBanus. B Ta3u Bpb3Kka, €IMH OT Ha-00€IaBaIUTEe MOIX0I1, KOUTO MeYesu
BCE IO — roJiiMa MOIYJISIPHOCT KaKTO B HayyHaTa OOIIHOCT, Taka U B pEaIHUSA CBAT HA MPUIOKHATA
MEIWIIMHA, € HM3IO0J3BaHeTO Ha OakTepuodarw, Karo MOOABKU WM 3aMECTHTEIH Ha TPAJAULMOHHHTE
Tepanuu Ha OakTepuamHuTe 3a00JsBaHusl. Bb3MOKHUTE HAUMHU 32 MPUIIOKEHUE Ha ¢arute B bopbdara ¢
PE3UCTEHTHUTE OAKTepUU ca J0CTa pa3HOOOpa3HU: KATO MHTETPUPAHU CTPATETHUHU 32 PACTUTEIIHA 3allIUTA B
CEJICKOTO CTOMAHCTBO M KaTO 3aMECTUTENIN Ha XUMUYECKUTE MECTUIININ, B 0€30MIaCHOCTTa Ha XPAHUTE, BHB
BOJTHUTE CHCTEMU M B 3[[paBEONAa3BaHETO HA JKUBOTHHUTE M Xopara. ChIIecTByBaT obOaue OMpe/esIeHH
MpeIM3BUKATENICTBA, KOUTO MOTaT Aa ObJaT MOAYEpTaHU 1O OTHOIIIEHHE Ha Hampeabka B MPOyUYBAHUATA
Ha TMOTeHIMajga Ha (aruTe, KaKTO MU IO OTHOIICHHE Ha peryJiaTopHaTa paMKa, KOHTPOJIUpaIla
MIPOM3BOJICTBOTO W MpPHUJIATaHETO Ha MPOAYKTH, Oasupanu Ha (aru. OcBeH TOBa, OOIIOTO pazOupaHe 3a
ynoTpebara Ha OakTeprodaru KaTto aHTUOAKTepUaTHU areHTH Ce HYXKJae OT JOIIBIHUTEIIHO Pa3siCHSIBAHE
cpen obmectBeHocTTa. [Topaay ToBa € OT pelaBamio 3Ha4eHHE J1a c€ HaChp4aBaT M3CJIEIBAHUATA BBPXY
(arute, 0COOEHO B CTPaHU C MAIBK WIM HUKAKBB OMUT B MPOYUYBAHMATA HA (aru Karo TepaneBTUYHU
cpenctBa. B Ta3u Bpb3Ka, B CBETIIMHATAa Ha HOBUTE BB3MOXKHOCTH B OopOaTa ¢ MyITHPE3UCTECHTHHUTE
OaxkTepuu, TO3M 0030p MMa 3a LIeJ J1a XBbPJIM MOTJIe] KbM (parute, eCTECTBEHUTE yOUNIIM HAa OaKTepUUTE.

Abstract

The increasing emergence of antibiotic resistant bacteria is considered a “silent epidemic”, globally, and
requires urgent action in the development of new effective treatments of the severe bacterial diseases.
Regarding this, one of the most promising approaches, that is gaining favour both in the scientific
community and in the real world of applied medicine is the use of phages, the naturally occurring killers of
bacteria, as supplements or substitutes for traditional disease therapies. The possible ways of application
of phages in the combat with resistant bacteria is quite diverse: as integrated plant protection strategies in
agriculture and as substitutes of chemical pesticides, in food safety, in aquatic systems and in animal and
human healthcare. However, there are certain challenges that shall be highlighted in terms of the
advancement of studies on the potential of phages, as well as the regulatory framework controlling the
manufacture and implementation of phage-based products. Moreover, the general understanding of the use
of bacteriophages as antibacterial agents needs further clarification among the public. Thus, it is crucial to
promote phage research, particularly in nations with little or no experience with phage studies as therapeutic
agents. In this regard, in light of the new opportunities in the fight with the multidrug resistant bacteria,
this review aims to take a look at the phages, the natural killers of bacteria.



6. Kizheva, Y., Urshev, Z., Ivanov, S., Dimova, T., Dimitrova, M., Pandova, M. Gladicheva,Y.,
Hristova, P. 2024. Evaluation of the stability of synthetic plasmids in Xanthomonas
euvesicatoria cells. Acta Microbiologica Bulgarica, 40(2): 213-227
ISSN:02048809, 26033755.

SIR,,,. = 0.136 (Q4)

Pesome

Ilenta Ha HAcCTOALIOTO M3CIIEABAHE € Ja C€ MPOYy4YHM BB3MOXKHOCTTA 3a IOJy4yaBaHE Ha CTAOMIIHU
TpaHchopMupaHu KyATypu OT AHWB IaM Ha Xanthomonas euvesicatoria (269p). CrabuinHOCTTa Ha /Ba
THProBCKM cuHTeTH4HU masmuaa, pBbB13k-GFP u pWVRS, u enun pexomMOMHAaHTEH IUIa3MU,
KOHCTpYHpaH 3a IeIuTe Ha ToBa uicienane (pWGS), Oemie oneHeHa B KICTKH HA TO3U (pUTOMATOreH.
[TnazmMuast pWGS Gettie nmosydeH el iMra3za-He3aBUCUMO CIIO0sIBaHE Ha aMIUTM(ULIMPAHU y4acTbLIU Ha
mwiasmuaure pBbB13k-GFP u pWVRS. Tpancdopmanuure O6sixa M3BBbPIIBAHU Ype3 E€IEKTPOIOPALUS U
TEpPMHUYEH HIOK. 32 UACHTU(UIMPaHe HAa BUIOBETE U Ha IuIa3MuauTe O6gxa u3nons3Banu metonute Ha PCR
u RFLP. Hsxonko nBoliku mpaiiMepu 6sxa KOHCTPYUPAHU € L€l aMIInuKanus Ha renu, kogupamu GFP
U PE3UCTEHTHOCT KbM M€HTAMHIIMH U 3a NOJTy4YaBaHEe Ha aMIUTUGUIMPAHU YyYacThbIM OT JBaTa ThPrOBCKU
wia3Muza. Tpancgopmarusita upe3 enekrpornopanust Ha mam 269p ¢ pBbB13k — GFP 6eme Heycnenina.
ITonoxurenna tpanchopmanus Oeme oruereHa ¢ pW VRS, Ho ce HaOmoaaBalle HUCKa CTAOMIIHOCT Ha
I1a3MH/1a ¥ 3ary0a Ha CIIOCOOHOCT 3a pacTeX BbpXy aHTUOMOTHYHATA cpefa. PEKOMOMHAHTHUAT I1a3MUA
pWGS ycnist 1a TpanchopMupa auBHs aM. Bernpeku ToBa ce HabmronaBane Obp3a 3aryda Ha ciocoOHOCT
3a pacTex Ha cpelia C FTeHTaMULIMH CJIe]] HAKOJIKO Macaka, KOEeTo MOKa3Ba, Y€ MOIyYeHUTE TPaHCPOPMAHTH
ca HecTaOwiHU. Tpancopmanusra Ha E. coli c pWGS cbiio Oerte ycnemHa. [ eHeTHUHUTE 1eTepMUHAHTH
3a pe3ucteHTHOCT KbM GFP 1 renTamuniuy 0sixa OTKpUTH B HaOoraTeHa cpefia ¢ TpaHchopMupaHa KyaTypa
Ha E. coli, HO mosiBaTa Ha CHOHTAHHO PE3UCTEHTHM MYTAHTH BBPXY arapoBara cpeia MpeaoTBparsiBa
M30JIUPAHETO HAa UCTUHCKU TpaHchopmaHTH. OOIMTE pe3yaTaTy mokas3sar, ue X. euvesicatoria 269p nama
KananureTa Jia 3aabpiKa U3cieABaHuTe MmiasMuau. HeoOxomuma e nombiaHMTENHA (UHA HACTpOiika Ha
XapaKTEPUCTUKUTE HA CHHTETUYHMS IIa3Muja (IPOM3XOJ Ha peIUIMKalMsl, CEJIEKTUBEH Mapkep u
pENoOpTEepHU TE€HN).

Abstract

The aim of the present study was to investigate the possibility of obtaining stable transformed cultures of
a wild strain of Xanthomonas euvesicatoria (269p). The stability of two commercial synthetic plasmids,
pBbB13k-GFP and pWVRS5, and one recombinant plasmid constructed in this study (pWG5) was evaluated
in the cell of this phytopathogen. Plasmid pWG5 was obtained after ligase-independent assembly of
amplified regions of pBbB13k-GFP and pWVRb5. The transformations were carried out via electroporation
and heat shock. PCR and RFLP were used for plasmid and species identification. Primer-pairs were
designed for amplification of genes encoding GFP and gentamicin resistance and for obtaining amplified
parts of both commercial plasmids. Transformation by electroporation of strain 269p with pBbB13k — GFP
failed. Positive transformation was achieved with pWVR5 but low plasmid stability and loss of ability to
grow on antibiotic media was observed. The recombinant plasmid pWG5 was able to transform the wild
strain. However, a rapid loss of the gentamicin resistance trait was observed after several passages,
indicating that the obtained transformants were instable. The transformation of E. coli with pWG5 was also
successful. The genetic determinants for GFP and gentamicin resistance were detectable in the broth
enriched transformed culture of E. coli, but an outgrowth of spontaneously resistant mutants on agar media
prevented the isolation of true transformants. The overall results showed that X. euvesicatoria 269p has not
the capacity to maintain the studied plasmids. Further finetuning of the synthetic plasmid features (origin
of replication, selective marker and reporter genes) is needed.
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Pe3rome

HacrosioTo usciienBane € pokycupaHo BepXy narocucremara pactenue -nunep (Capsicum annuum L.)
— ¢uronarorenna Oaktepuss X. euvesicatoria (muB mam 269p) - Oakrepuodar BsXeu269p/3 wu
BB3MOKHOCTTA 32 OMOKOHTPOJI Ha 3a00JsiBaHETO, Menuupan oT 6aktepuodar. [loctopoenu ca n1Be HOBU
MOJIETTHU CHCTEMH 3a HaOIIoIeHne Ha e(eKTa OT JISYEHHUETOo ¢ (ar BbpXy UHGEKIHO3HUS MPOLEC in Vivo.
PasnpocTtpanennero Ha 6aktepuodara u maroreHa ce Haomoaasa upe3 qPCR. Koncrynpana e HoBa ABoliKa
npaiiMepu 3a oTkpuBane Ha ¢aru upe3 qPCR, kakto u conau 3a TagMan qPCR. Enndutnara 6akrepuanna
HOMYJIalKUs ¥ IOTCHIMATHUAT OakTepuoiuTiuueH edext Ha BsXeu269p/3 in vivo e nabmonasan upe3 SEM.
Aepo30mHO MeauMpaHa MOJIeTTHA CHCTEeMa Ha TpeJaBaHe IOKasza, 4e Tperupanero ¢ BsXeu269p/3
HaMaysiBa 5 MBTH KOJNIMYECTBOTO Ha X. euvesicatoria BbpXy MOBBPXHOCTTa Ha Jmcrata. MojenHara
cuctemMa ¢ yOOXJaHe C WIja IOKa3Ba 3HAYMTENHO HaMalsiBaHE Ha KOJMYECTBOTO Ha TMAaTOreHa B
nH(pEKIMOo3HU Jie3nn, Tpetupanu ¢ BsXeu269p/3 (cp. 59,7%), B cpaBHEHHE C HETpEeTHpaHATa KOHTPOJIA.
Hue otkpuxme, ye aroBust tuthbp € 10-KpaTHO MO-BUCOK B MH(EKIIMOZHUTE JIE3UH, HO BCE OIlle Oelie
OTKpPHUBAEM JIOPH MPH OTCHCTBUETO HA CHEIM(PUIHIS TOCTONPUEMHHK B JTUCTAaTa. TOBa € MBPBUSAT JTOKIA]
3a in VIVO olleHKa Ha MOTEHIMala Ha JIOKAIHO M30JIMpaHH (ard 3a OMOKOHTpOJ Ha X. euvesicatoria -
NpUYMHUTENS Ha OakTepuanHoTo crpyrsicBane (bacterial spot - BS) B bwirapust.

Abstract

The present study was focused on the pathosystem pepper plants (Capsicum annuum L.)-phytopathogenic
bacterium X. euvesicatoria (wild strain 269p)-bacteriophage BsXeu269p/3 and the possibility of
bacteriophage-mediated biocontrol of the disease. Two new model systems were designed for the
monitoring of the effect of the phage treatment on the infectious process in vivo. The spread of the
bacteriophage and the pathogen was monitored by gPCR. A new pair of primers for phage detection via
gPCR was designed, as well as probes for TagMan qPCR. The epiphytic bacterial population and the
potential bacteriolytic effect of BsXeu269p/3 in vivo was observed by SEM. An aerosol-mediated
transmission model system demonstrated that treatment with BsXeu269p/3 reduced the amount of X.
euvesicatoria on the leaf surface five-fold. The needle-pricking model system showed a significant
reduction of the amount of the pathogen in infectious lesions treated with BsXeu269p/3 (av. 59.7%),
compared to the untreated control. We found that the phage titer is 10-fold higher in the infection lesions
but it was still discoverable even in the absence of the specific host in the leaves. This is the first report of
in vivo assessment of the biocontrol potential of locally isolated phages against BS pathogen X.
euvesicatoria in Bulgaria.
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bakrepuodarute cuaHO aHrakupaxa BHHUMAHHETO Ha YYECHHUTE IO CBETa MOPaaAUd HEMPEKHCHATO
HapacTBalaTa pe3UCTEHTHOCT Ha (DUTOMATOreHHUTE OaKTEPUH KbM KOMEPCHAITHO U3I0JI3BaHN XUMHYECKU
NeCTULUAN. BBIpekn ToBa, 3HaHWATA OTHOCHO (harmTe ca BCE OIIe MHOTO HEIOCTaThbUHH U TpsOBa
HENPEeKbCHATO Ja Cc€ pasmupsiBar. Ta3u craTus TMpeAcTaBs pe3yiTaTuTe OT H30JIUPAHETO,
XapaKTepU3MPaHETO U OlleHKaTa Ha moTeHIuana Ha 11 ¢aroBu m3omaTi KaTo €CTECTBEHH XHIIHHUIM Ha
¢duromarorenHara Gaktepus - Xanthomonas euvesicatoria. ®arute ca u3onupanu ot pusochepara Ha
JOMaTeHH PacTEHHs ChC CUMIITOMH Ha OakrepuanHo crpymsicBane (bacterial spot). Mopdosorusira Ha
IUTAKMTE Ha BCHYKHU U30JIaTH CE ONpe/Ielis BbPXY ThHBK ciloi X. euvesicatoria upes aHaau3 Ha rutaku. Tpu
OT u3ojatuTe OsfXa OTHECEHW Ja MpHHAIIekKAT KbM cemeiictBo Myoviridae Bb3 ocHoBa Ha TEM
Mukporpaduu. Beuuku aru mokaspar 106pa AbIroCpovYHa )KU3HECTIOCOOHOCT, KOTAaTO CE€ ChbXPaHABaT MpU
temmeparypu 4 °C u -20 °C. Tpu oT daroBute U30J71aTH MPUTEKABAT BUCOKA CTAOMITHOCT ITPH MHOTO HUCKHU
croiHoctu Ha pH. 3a dQaroBus uzomar BsXeu269p/3 Oeme oTkpuTa NeTHECET M IMETTHEBHA
MEPCUCTEHTHOCT B MOYBEHA Mpoba 0e3 MPHCHCTBHETO HA CHEIU(PUYHHS TOCTONPHUEMHUK M JIMIICA Ha
JUTUYHA aKTUBHOCT BBPXY MOJE3HH pu3ochepHu Oakrepuu. IIbIHUAT reHOM Ha ChLUS H30iaT Oerle
CEeKBEHHpPaH M aHAJIM3HMPaH U 3a IbPBHU ITBT B TOBA IIPYYBaHE JJOKJIaJBaMe KPbIOBO IIPEJICTaBsAHE HA JIMHEEH,
HO KpBrOBO IIEpMyTHpaH (GaroB reHOM cpejl U3BecTHUTE 3a X. euvesicatoria.

Abstract

Bacteriophages have greatly engaged the attention of scientists worldwide due to the continuously
increasing resistance of phytopathogenic bacteria to commercially used chemical pesticides. However, the
knowledge regarding phages is still very insufficient and must be continuously expanded. This paper
presents the results of the isolation, characterization, and evaluation of the potential of 11 phage isolates as
natural predators of a severe phytopathogenic bacterium—Xanthomonas euvesicatoria. Phages were
isolated from the rhizosphere of tomato plants with symptoms of bacterial spot. The plaque morphology of
all isolates was determined on a X. euvesicatoria lawn via a plaque assay. Three of the isolates were
attributed to the family Myoviridae based on TEM micrographs. All phages showed good long-term
viability when stored at 4 °C and —20 °C. Three of the phage isolates possessed high stability at very low
pH values. Fifty-five-day persistence in a soil sample without the presence of the specific host and a lack
of lytic activity on beneficial rhizosphere bacteria were found for the phage isolate BsXeu269p/3. The
complete genome of the same isolate was sequenced and analyzed, and, for the first time in this paper, we
report a circular representation of a linear but circularly permuted phage genome among known X.
euvesicatoria.
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CriocoOHOCTTa Ha HSKOM YOBCIIKM MATOTEHHW Jla CE aJanTHpaT KbM pacTeHHsATa, 0e3 aa 3ary0sr
BUPYJIEHTHOCTTA CH CHPSMO XOpara, JTHEC € OCHOBeH mpobOiieM. llenra Ha HacTosimata pabota Oere
u3cieBaHe Ha HAIMYMETO Ha KPbCTOCAHU MATOICHHU OAaKTEpUH B 3apPa3eHU PACTEHUS OT JOMATH U IHIIEP.
OO6exT Ha u3cnenBane ca 21 mpodu oT ceeM pa3IUYHM YacTH Ha PACTEHHUATA U TPU OT pu3ocdepara Ha
nomaru. bsxa wuszomupanu oOumo 26 mama, uaeHtuduuupanu upes MALDI-TOF u ¢enorumnno
xapaktepusupanu. PCR ammiundukanusta Ha reHa rpoB Oemie mpuiiokeHa KaTto MOAXOI 3a OBpP30
OTKpUBaHE Ha KPBCTOCAHU MATOTCHW B pACTUTENHH mpodu. beme paskpuro romsiMo OakTepuarHo
pasHooOpasue OT mpobu OT JoMaTH, Thil Karo Osxa wuacHTuduimpanud aeser Buaa (Leclercia
adecarboxylata, Pseudesherichia vulneris, Enterobacter cancerogenus, Enterobacter cloacae,
Enterobacter bugandensis, Acinetobacter calcoaceticus, Pantoea agglomerans, Pantoea ananatis u
Pectobacterium carotovorum). ITonumukpoOHH 3amMbpcsiBaHMs ca HaOrogaBaHu B mpodu T2 (UBAT oT
nomat) u T10 (rutox ot gomar). Ilet Buma ca uaeHtuduimpanu ot npobu ot mumnep (P. agglomerans, L.
adecarboxylata, Pseudomonas sp., Pseudomonas putida u Enterococcus sp.). AHTHOHOTHYHA
PE3UCTEHTHOCT Oelle onpeeNieHd B ChOTBETCTBUE ¢ mpenopbkute Ha EFSA. Benuku n3zonatu mokasBaT
pa3nuyHa PE3UCTEHTHOCT KbM TECTBAHUTE AaHTHOMOTHIM. [ eHeTMyHaTa OCHOBa 3a (EHOTHITHATA
aHTHOMOTHYHA PE3UCTEHTHOCT HE € pa3kpuTa. Cpell momynanusTa He ca OTKPUTH TeHH 3a (PaKkTopuTe Ha
BUPYJICHTHOCT. JIOKOJKOTO HHM € HM3BECTHO, TOBAa € IThbPBOTO ISTIOCTHO HW3CJIEIBAHE Ha KPHCTOCAHU
MaTOreHHU O0aKTepUaIHU TOMYJIAllUY Ha IOMaTH U numep B bbarapusi.

Abstract

The ability of certain human pathogens to adapt to plants without losing their virulence toward people is a
major concern today. Thus, the aim of the present work was the investigation of the presence of cross-over
pathogenic bacteria in infected tomato and pepper plants. The objects of the study were 21 samples from
seven different parts of the plants and three from tomato rhizosphere. In total, 26 strains were isolated,
identified by MALDI-TOF, and phenotypically characterized. The PCR amplification of the rpoB gene
was applied as an approach for the rapid detection of cross-over pathogens in plant samples. A great
bacterial diversity was revealed from tomato samples as nine species were identified (Leclercia
adecarboxylata, Pseudesherichia vulneris, Enterobacter cancerogenus, Enterobacter
cloacae, Enterobacter  bugandensis, Acinetobacter  calcoaceticus, Pantoea  agglomerans, Pantoea
ananatis, and Pectobacterium carotovorum). Polymicrobial contaminations were observed in samples T2
(tomato flower) and T10 (tomato fruit). Five species were identified from pepper samples (P.
agglomerans, L.  adecarboxylata, Pseudomonas sp., Pseudomonas  putida, and Enterococcus sp.).
Antibiotic resistance patterns were assigned in accordance with EFSA recommendations. All isolates
showed varying resistance to the tested antibiotics. The genetic basis for the phenotypic antibiotic resistance
was not revealed. No genes for the virulence factors were found among the population. To our knowledge,
this is the first overall investigation of tomato and pepper cross-over pathogenic bacterial populations in
Bulgaria.
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CrnemnaTta He0OXOAUMOCT OT M3CJIe/IBaHE HAa HOBH MOAXOIM 332 KOHTPOJ HA OaKTepUaHU 3a00JIIBaHUS
[I0 MKOHOMHYECKHM B@XKHU KYITYpH, (POKycHMpa BHMMAHUETO HHU BbpPXYy Oakrepuodarute Karo
QITEpHATUBHU areHTu 3a OuokoHTpos. llenrta Ha Tasu cratus € Ja NPEACTaBU H30JMPAHETO U
I'bPBOHAYANIHOTO XapakTepusupane Ha Tpu Oakrepuodara (SfXv124t/1, 2 wu 3), u3omupanud ot
pu3ochepHa movBa Ha 3ApaBO JOMATEHO pacTeHHe B bbirapus, KOMTO ca COCOOHHW Ja JH3HpaT TpU
¢dbutonarorenHu Oakrepuu. [IbpBOHAYATHOTO XapaKTepu3UpaHe BKIIOUBA ONpeIesIssHe Ha TEXHUS 00XBaT
Ha TOCTONPUEMHUIN, MOP(OJIOTHS Ha TIJIaKa, ONTHMaIHA TeMIIEpaTypa Ha CbXpaHEHHE Ha YUCTH (paroBu
JIM3aTH, TAXHATA 4YyBCTBUTENHOCT KbM UV  cBeTiaMHA, TepMHUYHA HMHAKTHUBALUS, OINTHUMAalHA
MHOXkecTBeHOCT Ha nHpeknuara (MOI) u mopdornorus na Bupuona. [lomyuenure pesynaraTu 1mokassar,
4e eJIuH OT (haroBUTE MU30JIaTH € CIIOCOOEH Ja JIM3Upa AUBU IIAMOBE OT TP (PUTONATOI€HHU OaKTepUaIHU
Bua: Xanthomonas vesicatoria, Xanthomonas euvesicatoria u Xanthomonas gardneri, a ocrananure /8a
¢ara ca aktuBHH cpenry X. vesicatoria u X. euvesicatoria. Bepxy ThHBK ci10i oT X. Vesicatoria darure
o0pasyBaT €THH U CHIIU BHIOBE IIAKH, KOUTO CE Pa3JInYaBaT caMmo 1o cBOs pa3mep. CbXpaHEHHETO MpH
4 °C B npobJKEHUE Ha 26 THU He J10BeJIe 0 HamalsiBaHe Ha (paroBUs TUTHP 32 PA3JIUKa OT CbXPaHEHUETO
nipu 28 °C, mociieIBaHoO OT HaMaJIeHUE B pa3JinyHa CTETEeH U 3a TpuTe (ara. Pe3ynrarure, molydeHu cie
u3narane Ha (aropure nu3atu Ha ciabHYeBa cBernmHa (UVA + B) mw UVC cBernmHa B OTOENHU
excriepuMenTu nokassar, ye UVC uma momieH aromnuaeH edekr, Thil kato cien S0 MUHYTH U3/1araHe B
npobute HaMa xuzHecriocooHu arun. UVA u UVB nokasaxa ¢daromunen edekr npu 1Ba ot GparoBure
M30J1aTh U a0COJIIOTHO HUKAaKbB JIeTaleH eQeKT 3a TpeTus, Thi KaTo ciel 50 MUHYTHO H3jaraHe Ha
CI'bHUEBA CBETJIMHA ITbPBOHAYAIHUAT TUTHP Ha (harute octaHa HernpoMeHeH. ParoBure n3onatu Osxa
TECTBAaHU 3a TEPMHMUYHA MHAKTHBAIMS cJe] MHKyOupaHe Ha YUCTH (aroBH JIM3aTH MPU TPU Pa3IMUHU
temneparypu: 55 °C, 75 °C u 95 °C 3a nepuog ot 10 n 30 munyTH. C Hali-BUCOKO JIETAJIHO IEHCTBUE CE
oka3a temeneparypa oT 95 °C, Tbil kato cien 10 MuUHYTH B IpoOHUTE HIMAIlE KU3HECIOCOOHU (aru.
@arousat uzonar SfXv124t/1 e Hali-uyBCTBHUTENEH, Thil KaTo TUTHPHT My HamamsBa ¢ 1 Ig cien 10
MuHyTH nHKyOauwms npu 55 °C u c omte 1 1g cnen 30 munytu. TepmudHO Hail-yCcTORYMBUAT U30JaT Oerie
StXv124t/3, Tit kaTOo TUTBPBT My ocTaHa ctadbuieH cien 30 MuHyTHa MHKYyOauus rnpu 55 °C u HaMas
camo ¢ 1 Ig cnen uaky6anms npu 75 °C 3a 10 munyTt. OntumanaustT MOI 3a SfXv124t/3 € 0,01 (TecTBan
muanazoH 0,01-100) ¢ makcumaneH ¢aroB TUTBbpP, OoT4eTeH Ha 24-ug yac oT uHKyOammsara. TEM
MHUKpOrpaduu Ha ChIIUTE U30JIaTH Pa3KpUBaT, TSIXHATA MPUHAIICKHOCT KbM cemeiicTBo Podoviridae.

Abstract

The urgent need of research of new approaches to control bacterial disease on economical important crops,
focuses our attention on bacteriophages as alternative biocontrol agents. Thus, the purpose of this paper is
to present the isolation and initial characterization of three bacteriophages (SfXv124t/1, 2 and 3) isolated
from rhizosphere soil of a healthy tomato plant in Bulgaria that are capable to lyse three phytopathogenic
bacteria. The initial characterization includes determination of: their host range, plaque morphology,
optimal storage temperature of pure phage lysates, their sensitivity to UV light, thermal inactivation,
optimal multiplicity of infection (MOI) and virion morphology. The obtained results showed that one of
the phage isolates was capable to lyse wild strains from three phytopathogenic bacterial
species: Xanthomonas vesicatoria, Xanthomonas euvesicatoria and Xanthomonas gardneri, and the two
remaining phages were active against X. vesicatoria and X. euvesicatoria. On X. vesicatoria lawn, the
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phages produced the same plaque types that differed only in their size. Storage at 4 °C for 26 days did not
lead to decrease in phage titer as opposed to storage at 28 °C followed by decrease to varying degree for
all three phages. The results obtained after exposure of the phage lysates to sunlight (UVA + B) and UVC
light in separate experiments showed that UVC had a potent phagocidal effect as after 50 min of exposure
there were no viable phages in the samples. UVA an UVB had lethal effect for two of the phage isolates
and absolutely no lethal effect for the third one as after 50 min of exposure to sunlight there was no
decrease in the initial phage titer. Phage isolates were tested for their thermal inactivation after incubation
of pure phage lysates at three different temperatures: 55 °C, 75 °C and 95 °C for a period of 10 and 30
min. The most lethal temperature turned out to be 95 °C as after 10 min there were no viable phages in the
samples. Phage isolate SfXv124t/1 was the most susceptible as its titer decreased by 1 Ig after 10 min of
incubation at 55 °C and by another 1 Ig after 30 min. The most thermally resistant isolate was SfXv124t/3
as its titer remained stable after 30 min of incubation at 55 °C and decreased only by Ig after incubation at
75 °C for 10 min. The optimal MOI for SfXv124t/3 was 0,01 (tested range 0,01-100) with maximal phage
titer, reported at the 24™ hour of incubation. TEM micrographs of the same isolates reveals that it belongs
to family Podoviridae.
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bakrepuannoTo 6akrepuannoTo crpymsicBane (bacterial spot -BS) e paspymurento 3abossBane, 3acsaraiio
JaoMatd U mumnep. [oasIMoTo pasHooOpas3ue Ha MaTOreHUTe, PUYMHSIBAIIKM TOBA 3a00JsIBaHe, TH TPaBH
CepHro3Ha 3aruiaxa 3a MPOU3BOJICTBOTO HA TE3H KYJITYPH B CBETOBEH MaIilal, BKIIOYHATEITHO U B bbiarapus,
KbJI€TO 00JIECTTa Ce MPEeBbPHA B OCHOBEH mpobiieM. Jlocera B bbirapus ca yCTaHOBEHH TpH OaKTEpUATHH
BHa, KOMTO 3apassBar jomature (X. vesicatoria, X. euvesicatoria u X. gardneri), u 1Ba BHIa, KOUTO
3apassBat nunepa (X. vesicatoria u X. euvesicatoria). Bempeku uscnenBanusta u myOJMKyBaHUTE JTAaHHH,
JMIicBa 001a nHpoOpMaIys 3a MpUINHUTENUTe Ha BS 110 1omaty 1 unep B beirapust Mo OTHONICHHE Ha
MaTOTHUIIOBE, PaCH U IMHAMKKA Ha MMaTOTeHHHUTE TOMYJIAlliy TIpe3 TOAUHUTE. B TOBa M3cIeBaHe 3a bPBU
ObT aHATU3UpaxMe W 00O0OIIMXME JaHHWTE 3a BHOBATa, MATOTHIIHATA W pacoBaTa CTPYKTypa Ha
naToreHHaTa nomyJamnus 3a nepuoja 1999-2016 r. Ycranosuxme, ye BS no gomaTtu ce npuunHsaBa OT TpH
Buja (X. vesicatoria, X. gardneri u X. euvesicatoria), a mo nurnepa — ot aBa Buza (X. euvesicatoria u X.
vesicatoria). bakrepusita X. vesicatoria ¢ oTkpuTta ¥ HAeHTH(HIMpPaHA B HAYAJOTO HA WM3CICABAHUS
nepuoa. To3u BUA € JOMHHHpAI MAaTOreH MPH JOMAaTHTE, JOKATO MPH MHIEpa JOMHHUpPA BUIBT X.
euvesicatoria. OTkpuxMe 3HAYUTEIIHO PacoBO pazHoobOpasue, ocobeHo 3a PT mamosere Ha X. vesicatoria
u PT u P mamogere Ha X. euvesicatoria. Perucrpupana e mosiea Ha HOBH pacy Npe3 MOCIEAHNUTE TOANHH,
3aMCHSAIIM YCTAHOBEHUTE B HAYAIOTO Ha HaOMIogaBaHUs Iepuoj. ToBa MOKa3Ba, 4Ye MAaTOTCHHATA
MOIMyJIalus, OTTOBOpHa 3a BS mpu tomatu 1 murnep, € AnHaMUYHA U TPsAOBa 1a Ob/1e peIOBHO HA0III01aBaHa
U M3CJIe/[BaHa, KOETO € BaKHO 32 KOHTPOJIa Ha 00JIecTTa.

Abstract

Bacterial spot (BS) is a destructive disease affecting tomato and pepper plants. A wide diversity among the
pathogens causing this disease makes them a serious threat for the tomato and pepper production
worldwide, including Bulgaria, where the disease has become a major problem. To date in Bulgaria three
species have been identified that infect tomato (X. vesicatoria, X. euvesicatoria and X. gardneri), and two
that infect pepper (X. vesicatoria and X. euvesicatoria). Despite the research and published data, there is
no general information about the BS agents on tomato and pepper in Bulgaria in respect to pathotypes,
races, and the dynamics of pathogenic populations during the years. In this study we analyzed and
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summarized for the first time the data on the species, pathotype and race structure of the pathogenic
population during the period 1999-2016. BS on tomato is caused by three species (X. vesicatoria, X.
gardneri and X. euvesicatoria), and on pepper — by two species (X. euvesicatoria and X. vesicatoria). X.
vesicatoria was detected and identified at the beginning of this period. This species is a dominant pathogen
on tomato, whereas on pepper dominates the X. euvesicatoria species. We found a significant race diversity
especially for the PT strains of X. vesicatoria and PT and P strains of X. euvesicatoria. The occurrence of
new races over the past years has been registered, replacing those established at the beginning of the
observed period. This indicates that the pathogenic population responsible for BS on tomato and pepper is
dynamic and needs to be regularly monitored and studied, which is important to control the disease.

12. Kizheva, Y., Taca Vancheva-Ebben, T., Hristova, P., Bogatzevska, N., Moncheva, P. 2020. First
report of Xanthomonas euvesicatoria on tomato in Bulgaria. Comptes rendus de [’Academie
bulgare des Sciences, 73(1), 140-146. ISSN:13101331.

IF,50.2021= 0-378; SJR,,, = 0.244 (Q2)

Pesrome

bakrepuannoro crpymsiceane (bacterial spot - BS) e enno ot Haii-cepuo3HuTe 3a00sBaHMsI 110 TOMATHUTE
(Solanum lycopersicum L.) u mumepa (Capsicum annuum L.) B cBeToBen Mama6. KM IHEIIHA qaTa YeTHPH
raToreHa ca omnpenenenu karo npuuunHuTenud Ha BS. JIo 2015 r. ot nomaTtenu Hacaxaenus B bearapus ca
u3oMpanu camo BujoBere X. vesicatoria u X. gardneri. B ToBa u3ciienBane 3a mbpBU MbT JA0KIaBaMe X.
euvesicatoria karo npuunHuTen Ha BS o gnomaru B beirapus. [[Bagecet u ceqeM mama 0sixa U30JIMpaHu
OT pa3JIM4HU PErHOHM, UIEHTHU(PULIMPAaHHU upe3 BUIoBO-ciennpuyna PCR ammnukanus 1 6MOXUMUYHO
xapaktepusupanu cbe cuctemara BIOLOG. Buast e npesacrasen ot ABa natoruna — aomatet (T) u numnep-
nomareH (I1T). PT matotunsT e qomuHupam u TunuueH 3a 63% ot mamosere. Cpen T mamoBete ca
onpexnenenu Tpu pacu — T1, T2 u T3 ¢ npeoGnanaBane Ha T2 paca, nokato cpen PT mamosere ca
uaentupunmpanu net pacu (POT1, POT2, P1T2, P4T1 u P4T2). Pacara P4T2 e xapaktepHa 3a 41% ot
BCUYKH M30JIMPAHU U UICHU(DULIMPAHU I1IaMOBE Ha BUJA.

Abstract

Bacterial spot (BS) is one of the most serious diseases of tomato (Solanum lycopersicum L.) and pepper
(Capsicum annuum L.) worldwide. To date, four pathogens have been defined as causative agents of BS.
Until 2015, only the species X. vesicatoria and X. gardneri have been isolated from tomato fields in
Bulgaria. In this study, for the first time, we report X. euvesicatoria as BS pathogen on tomato in Bulgaria.
Twenty-seven strains were isolated from different regions, identified by species-specific PCR amplification
and biochemically characterized by BIOLOG. The species was presented by two pathotypes — tomato (T)
and pepper-tomato (PT). PT pathotype was dominant and typical for 63% of the strains. Among the T
strains three races were determined — T1, T2 and T3 with prevalence of T2 race, while among PT strains
five races were identified (POT1, POT2, P1T2, P4T1, and P4T2). The race P4T2 was characteristic for the
largest number of strains — 41% of all.
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13. .Marinova, V.Y., Rasheva, I. K., Kizheva, K.Y., Dermenzhieva, Y.D., Hristova, P. K. 2019.
Microbiological quality of probiotic dietary supplements. Biotechnology & Biotechnological
Equipment, 33(1): 834-841. ISSN: 1310-2818 (Print) 1314-
3530.https://doi.org/10.1080/13102818.2019.1621208.

IF, 102020 = 1.1865 SJR,,, = 0.376 (Q3)

Pe3rome

JlHec xopara ce (hoKycHpaT BbpXY 3ApaBOCIOBHUS HAUMH HA )KUBOT. JloOpe n3BecTHO €, ue NpoOUOTHIIUTE
uMaT peIula TOJe3HH e(PeKTH BBbpPXY 3IpaBeTo Ha Xopara. Te urpast BakHA pojisi B 3alIuMTaTa Ha
rOCTONPUEMHUKA CpPEIly BPEIHU MUKPOOPTaHU3MH, HaMaJIABaT METaOOIUTHUTE HAPYILICHUS U TOAIbPKAT
uMyHHUTE QyHKIMH. B HacTOsAmIOTO poy4Bane n3cieasaxme 26 mpoOMOTHYHM MPOAYKTa: 16 HaTHMYHU B
ThproBckata Mpexa u 10 oT MecteH npousBoauten. HUTo enH oT ThbproBCKUTE MPOAYKTH HE ChAbPKA
BCHYKH eTHKeTHpaHu MiedHokucenn Oakrtepun (MKB), a HSKOM OT TAX CHIBpKAT HETPUEMIIMBH
Mukpoopraiuzmu. Ot 890 nzonupanu nama camo 420 otroBapsar Ha kputepunte 3a MKb. JleBetnecer u
ceJieM IamMa ca M3CiieIBaHu upe3 GeHOTUITHHN U TeHOTUITHU MeTou. 16S—23S rDNA amrumdukarus oerre
U3BBPIICHA 3a BCHYKH H30JIaTH C mpenmnoniaraema npunapiexxHoct kbM MKB. Iletnecer u cemem
NpPBYKOBHIHH OaKTepHuu ca oTHaceHHu KbM pox Lactobacillus u 16 xokoBuanu 6akrepun kbM pos Weissela.
JlByeranna myntumuiekcHa PCR uaeHTuuuupa npbuKOBUIHUTE LIAMOBE KAaTO MPUHAIJIEKAIIA KbM
yetupu Buza: Lactobacillus delbrueckii ssp. bulgaricus (tpu mama), Lactobacillus acidophilus (uetupu
mama), Lactobacillus casei (tpu mama), Lactobacillus rhamnosus (xsa mmama), Lactobacillus reuteri
(uetupu mama) u Lactobacillus plantarum (emun 1iam). M3cieaBana € TpaH3WTHATa TOJEPAHTHOCT Ha
U30JIMpaHnuTe OaKTEpUH KbM IN Vitro cumysmpan cromainet cok (pH 2). Camo deTupu mama oresnsixa ciesl
90 munyTHa MHKYOarws. beme n3cnenBana aHTUMUKPOOHATa aKTUBHOCT HA HATHBHUTE CYTIEpHATAHTH Ha
uzonarute U 10 oT TAX mokazaxa ciaba akTUBHOCT Cpelly TP MaToreHHu OakTepuu. Hamure pesynratu
MIOKa3Bar, 4ye caMo MPSCHO MPOU3BEAECHHU MTPOLyKTH IPUTEkKABAT OUaKBaHUsI OpOil ’KM3HECTIOCOOHHU KIIETKH.
JlaHHUTE Pa3KpUBAT, Y€ €AMH OT Hali-uecTUTe NpoOJIeMH € MO-HUCKaTa KOHIEHTpallKs Ha )KU3HECTIOCOOHU
KJIETKHU, TIOTpelTHaTa UASHTH(PUKAIUS 1 HATHYUETO Ha HexellaHa MUKpodopa.

Abstract

Today people focus on healthy lifestyle. It is well known that probiotics have a number of beneficial health
effects in humans. They play an important role in protecting the host against harmful microorganisms,
reduce metabolic disorders and support immune functions. In the present study, we investigated 26
probiotic products: 16 commercially available ones and 10 from a local manufacturer. None of the
commercial products contained all labelled LAB and some of them contained unacceptable
microorganisms. Of 890 isolated strains only 420 met the criteria for LAB. Ninety-seven strains were
investigated by phenotypic and genotypic methods. 16S-23S rDNA amplification was performed for all
putative LAB isolates. Fifty-seven rod-shaped bacteria referred to genus Lactobacillus and 16 coccus
bacteria, to genus Weissela. Two-step multiplex PCR identified the rod-shaped strains to belong to four
species: Lactobacillus  delbrueckii ssp.  bulgaricus (three strains), Lactobacillus acidophilus (four
strains), Lactobacillus casei (three strains), Lactobacillus rhamnosus (two strains), Lactobacillus
reuteri (four strains) and Lactobacillus plantarum (one strain). The transit tolerance of the isolated bacteria
to in vitro simulated gastric juice (pH 2) was examined. Only four strains survived after 90 min of
incubation. The antimicrobial activity of the native supernatants of the isolates was tested and 10 of them
showed slight activity against three pathogenic bacteria. Our results demonstrated that only freshly
produced products possessed the expected number of viable cells. The data revealed that one of the most
common problems is the lower concentration of viable cells, misidentification and the presence of
undesired microflora.
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14. Kizheva, Y. K., Rasheva, 1. K., Petrova, M.N., Milosheva-Ivanova, A.V., Velkova, L., Dolashka,
P.A., Dolashki, A K., Hristova, P. K. 2019. Antibacterial activity of crab haemocyanin against
clinical pathogens. Biotechnology and Biotechnological Equipment, 33(1): 873—880. ISSN:
1310-2818 (Print) 1314-3530. https://doi.org/10.1080/13102818.2019.1626283.

IF 105020 = 1-186; SJR,,4 = 0.376 (Q3)

Pe3rome

HapacrtBamaTta pe3ucTeHTHOCT KbM aHTUOMOTHUIM CpeJ MMaTOTeHHUTE OaKTepUH € MPEeIU3BUKATEIICTBO,
KOETO CTHMYyJIMpa pa3pa0OTBAaHETO HA HOBU aHTHOAKTEpUAIHU BemecTBa. MoOpCKuTe oOWTaTenu ca
OTJIMYHU U3TOYHHIIM HA aHTUMUKPOOHHU MIPOTEUHU U CE CUMUTAT 3a 0OelaBaIly KaHAUIaTH 3a JICYeHHE Ha
MUKpOOHH HMH(peKH. B HacTosmoro u3cieqBaHe Mojay4yuxMe xeMmouuaHuH ot Eriphia verrucosa u
MpOy4YHXME TMOTEHLMajda My Ja TIOTHUCKa pacTeka Ha HSIKOM NAaTOreHHM OaKTepuu U JIPOXKJIH.
[Ipenmnonaraemure aHTUOAKTEPUAIIHA MOJIEKYJIN Os1Xa U30JIMpaHH OT XeMoIuMdara upe3 xpomartorpadus,
MOAXO/IA1I1a 33 MPON3BOACTBO Ha HaTUBeH XxeMolnanuH (EvH) u neroBure net crpykrypuu eauauiu (SU).
Pesynrature nmokassar, ue EVH HAMa aHTUMUKPOOHA aKTUBHOCT 32 pa3jiMKa OT CBOWTE TIMKO3WIMPAHH
SU. Bcuuku xemonuannHoBd SU moka3BaT pa3inyHa aHTHOAKTepUalHa aKTMBHOCT B 3aBHCHUMOCT OT
TSAXHATA CTETICH Ha TIMKo3mnpane. Haii-cuimHara anTHMUKpOOHA akTHBHOCT Ha CTPYKTypHa eauHuna SUL
(c Hali-BHCOKO ChIbpKaHKe Ha BhriexuapaTh) e cpemry Escherichia coli u Bacillus subtilis. Hait-manko
mIMKO3UIupanuTe cTpykTypHu enuuunu SU3 m SU4 moka3Bar Hail-HUCKa aHTUMHUKPOOHA aKTHBHOCT
cpeury Bcuuku mamose. Opakmusata SU1 uMa noTeHuan Aa ce npuiara KaTo 3aMeCTUTEN Ha HIKOU YeCTO
M3II0JI3BaHU aHTUOMOTHIM. bere 1eMoHCTpupaHo, Ye CTeTeHTa Ha MIMKO3WINPaHe Ha XeMOIIMaHUH Urpae
Ba)KHA POJIS 32 HEroBUTE (DYHKIIMOHAHU aHTUOAKTEPHAIIHU CBOMCTRA.

Abstract

The increasing antibiotic resistance among pathogenic bacteria is a challenge that drives the development
of new antibacterial substances. Marine inhabitants are excellent sources of antimicrobial proteins and
considered as promising candidates for the treatment of microbial infections. In the present study, we
obtained haemocyanin from Eriphia verrucosa and studied its potential to suppress the growth of some
pathogenic bacteria and yeasts. The putative antibacterial molecules were isolated from the haemolymph
by chromatography appropriate for producing the native haemocyanin (EvH) and its five structural units
(SUs). The results showed that EVH had no antimicrobial activity unlike its glycosylated SUs. All
haemocyanin SUs exhibited differential antibacterial activity depending on their grade of glycosylation.
The strongest antimicrobial activity of SU1 (with highest carbohydrate content) was against Escherichia
coli and Bacillus subtilis. The least glycosylated SU3 and SU4 exhibited the lowest antimicrobial activity
against all strains. The fraction SU1 has the potential to be applied as a substitute for some commonly used
antibiotics. It was demonstrated that the grade of haemocyanin glycosylation plays an important role in its
functional antibacterial properties.

15. Kizheva, Y., Urshev, Z., Rasheva, 1., Vancheva, T., Hristova, P., Bogatzevska, N., Moncheva,
P. 2018. PFGE: a tool for examination of heterogeneity between the bacterial spot-causing
xanthomonads of tomato plants in Bulgaria. Zeitschrift fur Naturforschung C J Biosciences,
73(7-8):257-264. ISSN: 09395075; 18657125. doi: 10.1515/znc-2016-0205.

IF,,s = 1.0; SIR,,,c = 0.246 (Q3)

Pesrome

[TyncoBara ren-enexrpodopesa (PFGE) e cunHo quckpuMuHHpAI METO 32 MOJICKYJIIPHO TUIIU3UPAHE,
KOMTO ce U3MOJI3Ba 3a SMTUIEMHOIOTUYHH H3CIIeIBAaHNS U U3CIICIBaHE HAa OTHUIIA, IPUYNHEHHU OT Pa3IMIHH
NAaTOTeHH, BKJIIOYHTENIHO (PUTONMATOreHHH BUAOBE OoT pox Xanthomonas. bakrepuamHOTO CcTpymsicBaHe
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(bacterial spot — BS) e naii-pa3npocrpaHeHaTa u €IHa OT Hal-pa3pyIIUTCIHUTE OOJIECTH 10 JOMATUTE U
nurnepa B bearapus. M3sectHo e, ye HIKoiKo Buaa Ha poj Xanthomonas npuuunnssar BS, Ho ri00anHOTO
pasnpocTpaHeHNne U TeHETUYHOTO Pa3HOOOpasue Ha Te3U BUA0BE He ca 7o0pe npoyuenu. Konekius ot 100
mama, npuuuHsaBamu BS, uzonupanu npe3 nepuoma 1985-2012 r. oT pa3iaudHM COPTOBE JOMATH U
IJIEBEIIM, CBBP3aHU C palioHU 3a MPOM3BOACTBO Ha JoMatu OT 11 reorpadceku pernona B bearapus, 6sxa
CKPUHHUPAHU 32 TEHETUYHO Pa3HOOOpa3ue upe3 pecTpuKiunoneH aHanu3 Ha renomua JJHK ¢ penko-pexeniu
eaponykieasu (Xbal u Spel), Bmocnencteue pasmenenu uype3 PFGE. Otkput ca aBa XarwioTHIa 3a
Xanthomonas vesicatoria u eauH XaroTHII 3a IamMoBeTe Ha Buaa Xanthomonas gardneri.

Abstract

Pulsed-field gel electrophoresis (PFGE) is a highly discriminative molecular typing method that is used for
epidemiological studies and investigation of outbreaks caused by different pathogens, including
phytopathogenic Xanthomonas species. Bacterial spot (BS) is the most common and one of the most
destructive diseases of tomato and pepper plants in Bulgaria. Several Xanthomonas species are known to
cause BS, but the global distribution and genetic diversity of these species are not well understood. A
collection of 100 BS-causing strains, isolated during the period of 1985-2012 from different tomato
cultivars and weeds associated with tomato production areas from 11 geographic regions in Bulgaria, were
screened for genetic diversity by genomic DNA restriction with rare-cutting endonucleases (Xbal and Spel)
subsequently resolved by PFGE. Two haplotypes for Xanthomonas vesicatoria and one haplotype for
Xanthomonas gardneri strains were found.

16. Kizheva, Y., Vancheva, T., Stoyanova, M., Bogatzevska, N., Moncheva, P., Hristova, P. 2016.
16S-23S ITS rDNA PCR-RFLP Approach as a tool for identification and differentiation of
bacterial spot-causing Xanthomonas. Journal of Plant Pathology, 98(3):645-649. ISSN 1125-
4653.DOI: 10.4454/JPP.V98I13.041.

IF,), = 1.267; SJR,;, = 0.271 (Q3)

Pe3rome

BakrepuannoTo crpymscrane (bacterial spot — BS) e 6osect 1o numnepa u JoMaTuTe, KOATO € €IHO €HA OT
Hal-Ba)XHUTE NMPUYMHHU, OTpaHUYaBaIlX JOOUBUTE OT Te€3H KyNTypu B bearapus u Makenonus. Eto 3amio
PaHHOTO WICHTH(HIMPAHE HA MATOTCHUTE, NMPUUYMHUTEIM Ha Ta3u OaKTepruo3a € BaKHO YCIOBUS 3a
KOHTPOJ ¥ Tpo(HUIaKTUKA Ha 3a00JIsIBaHETO. 3a Jla ce M3ClieBa MPIoKkuMocTTa Ha 16S-23S ITS rDNA
PCR-RFLP kato monxoj 3a uaeHTUGUKAIMS U TudepeHInanus Ha IpUInHUTenuTe Ha BS ca u3non3sanu
262 OBATapCKM W MaKEAOHCKHM IllaMa, MaToreHHW 3a mnurnep u jgomartu. [llamoBere mpeam ToBa ca
uaeHTuuIMpanu karo Xanthomonas euvesicatoria (132 mama), Xanthomonas vesicatoria (115 mama) u
Xanthomonas gardneri (15 mama). Bcekn pecTpUKIIMOHEH aHAlW3 JOBEAE 10 JBa Mpoduiia, KOUTO
rpynupaxa M3cleIBaHuTe IaMoBe. Pectpuknusra ¢ ennonykieasa Alul nudepennupa nszonature Ha X.
vesicatoria ot apyrute Tpu Buga. Emsumbst Hpall pasaens mamosere X. euvesicatoria. Komounarus ot
Tpu pectpukumonHu enaonykieasu (Alul, Mbol, Hpall) ycnienno audepenunpa uetupure Buia, ONMCaHU
KaTo MmpuuuHUTEeH Ha BS.

Abstract

Bacterial spot of pepper and tomato plants is one of the most important constraints limiting crops yield in
Bulgaria and Macedonia. Therefore, early identification of the pathogen is necessary for the control and
prevention of the disease. In order to explore the strength of 16S-23S ITS rDNA PCR-RFLP as an approach
for identification and differentiation of the causative agents of bacterial spot 262 Bulgarian and Macedonian
strains pathogenic of pepper and tomato plants were used. The strains were previously identified as
Xanthomonas euvesicatoria (132 strains), Xanthomonas vesicatoria (115 strains), and Xanthomonas
gardneri (15 strains). Each restriction analysis resulted in two profiles that grouped the used strains. The

15


http://dx.doi.org/10.4454/JPP.V98I3.041

restriction with Alul endonuclease differentiated X. vesicatoria isolates from the other three species. The
enzyme Hpall separated the X. euvesicatoria strains. A combination of three restriction endonucleases
(Alul, Mbol, Hpall) successfully differentiated the four species described as causative agents of bacterial
spot.

17. Ganchev, 1., Koleva, Z., Kizheva, 1., Moncheva, P., Hristova, P. 2014. Lactic acid bacteria
from spontaneosly fermented rye sordough. Bulgarian Journal of Agricultural Science,
20(Suppl):69-73. ISSN 1310-0351.

IF,,,, = 0.22; SJR,,,, = 0.197 (Q3)

Pe3rome

KBachT (3akBacka) mpejCTaBIlisBa CIOKHA OMOJOTMYHA CHUCTEMA, B KOSITO MJIEYHOKHCENIU OaKkTepuu U
JPOK]IN CHIECTBYBAT B CHMOMOTHYHH B3aMMOOTHOIICHHS. [I[pOMEHUTE, KOUTO HACTHIIBAT B TAPAMETPHUTE
Ha OKOJIHAaTa cpefa, 3acsraild MHUKPOOHHTE acolUalid, BOAST 1O Pa3BUTHETO Ha cleuupuuHu u
XapaKTepHU acoLMalliy Ha BUJOBE 3a BCEKU OTAEJEH ciydail. Llenta Ha HacTOSAIIOTO M3CeABaHE € J1a
XapakTepu3upa ChbCTaBa U IMHAMUKATa Ha pacTexka Ha MUKpodiopaTa Ha MpoOu OT phKEH KBac OT pailoHa
Ha Crapa 3aropa, IpuroTBeHa 4pe3 CMeCBaHe Ha BoJia U OpalliHo B cboTHoUIeHue 1:1. @epmeHTanusTa ce
npoBexaa npu 30°C B mpoabmkenue Ha 72 yaca. [lo Bpeme Ha (depmeHTanmsaTa MomyjanusaTa Ha
nmakToOaMINTe TTOKa3Ba Hail-BHUcoka ckopocT Ha pactex (0.12.h—1) Ha 48 h B cpaBHeHHe ¢ pacTexka Ha
MOMyJAIMUTE OT CTPENTOKOKH U Apoxkau. Cren 72 daca ce yCTaHOBSIBA HaMalsiBaHE Ha Oposi HA BCUYKU
MUKpOOHM rpymu. Upe3 (EHOTUITHU M MOJCKYJSPHH METOIU B ChCTaBa Ha MHUKPOOMOTAa HA pBKEHA
3akBacka oT paiiona Ha Crapa 3aropa ca ycraHoBeHu BujoBere Lactobacillus spicheri, Lactobacillus
paralimentarius, Lactobacillus kimchii, Lactobacillus sanfranciscensis. Toa e mbpBOTO ChOOIICHHE 3a
Te3u OaKkTepHuu OT phKEeHaTa 3akBacka B bbirapus.

Abstract

Sourdough represents a complex biological system in which lactic acid bacteria and yeasts exist in
symbiotic relationships. Changes that occur in the environment parameters affecting microbial associations
lead to the development of specific and characteristic associations of species of each particular case. The
aim of this study is to characterize the composition and the growth dynamics of the microfl ora of rye
sourdough samples from the region of Stara Zagora, prepared by mixing of water and fl our in the ratio 1:1.
The fermentation was carried out at 300 C for 72 hours. During the fermentation the population of the
lactobacilli displayed highest growth rate (0.12.h—1) at 48 h compared with the growth of streptococci and
yeast populations. After 72 hours a reduction of the number of all microbial groups was determined. In the
composition of rye sourdough microbiota from the region of Stara Zagora the species of Lactobacillus
spicheri, Lactobacillus paralimentarius, Lactobacillus kimchii, Lactobacillus sanfranciscensis were
detected by phenotypic and molecular methods. This is the first report of these bacteria from the rye
sourdough in Bulgaria.

18. Koleva, Z., Dedov, 1., Kizheva, 1., Lipovanska, R., Moncheva, P., Hristova, P. 2014. Lactic acid
microflora of the gut of snail Cornu aspersum. Biotechnology and Biotechnological Equipment,
28(4):627-634. ISSN:1310-2818 doi:10.1080/13102818.2014.947071.

IF,),s = 0.300; SJR,,,, = 0.173 (Q4)

Pesome

UpeBHaTta MIJICUHOKHCETa MHKpoduiopa Ha sumBHs oxioB CoOrnu aspersum e wuscienBaHa 4pe3
KyITypaJlHH MeETOAM © € (EeHOTHHHO W MOJEKYJSpHO XapakrepusupaHa. M3cnenBana e
aHTHOaKTepUaIHaTa aKTUBHOCT Ha M3o0JlaTUTe Ha MiedHokucenn Oakrepun (MKDB). OxmiroBu B pa3nuynu
CTaJ1H Ha pa3BUTHE ca ChOpaHH OT epMH, PA3MOJIOKEHH B HAKOJIKO perruoHa Ha beirapus. Cro nBanecer
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W JIBa W30JIaTa, NMpHHAIeKanm KbM rpymata Ha MKDB, ca xapakrepu3upaHu MOp(OJIOTHYHO H ca
paszencHu B uetupu rpymnu. [IpencTaBuTeiHA U30JaTH OT BCEKH MOP(OIOTUYCH THIT 051Xa MOI0KECHU Ha
(EHOTUITHA XapaKTepUCTUKA W MOJICKYJISIpHA WACHTUUKAIMsI. MileuHoKucenata MUKpodopa Ha
XpaHOCMHJIATCITHUS TPAKT Ha OXJIIOBUTE € ChCTaBEHA OT IMPEACTaBUTENM Ha poxoBeTe Enterococcus (17
u3ounata), Lactococcus (12 usomara), Leuconostoc (7 uzonara), Lactobacillus (18 usonara) u Weissella (1
u3onar). BujoBara npuHaUIeKHOCT HA M30JaTH KbM BujaoBere Lactococcus lactis (12), Leuconostoc
mesenteroides (4) u Lactobacillus plantarum (2) Geme morBbpaeHa upe3 BumoBocrernuduuna PCR.
W3onatute ot pox Lactobacillus 6sixa uaeHTuduimpann upes aHaau3 Ha IMOCIEIOBaTEIHOCTTA Ha 16S
rDNA xaro Lactobacillus brevis (12), Lactobacillus plantarum (2), Lactobacillus graminis (1) u
Lactobacillus curvatus (3). Bugosere L. brevis, L. graminis u L. curvatus ca oTKpuTu B OXJIIOBU BbB (paza
Ha xubepHarus, gokato L. plantarum e maentudunmpan KakTo B akTHBHA (ha3a, Taka U BbB (aza Ha
xubepHarus. AHTHOAKTepraTHa aKTUBHOCT (OaKTEpUOIMH-TIOA00HA) € IIOKa3aHa caMo OT eWH Ijam Ha L.
mesentereoides P4/8 cperty Buma Propionibacterium acnes. Hacrosiioro npoyuBase mokasa, ue MKb ca
KOMIIOHEHT Ha MUKPOOHHTE OOIIMHOCTH B XpaHOCMHJIATE/IHATA CHCTEMa Ha OXJIIOBHTE. TOBa € IMBbPBUAT
JOKJIaJ 3a IaMoBe, IpuHaaiekamu ksM po Lactobacillus, orkpuru B uepsara ma C. aspersum.

Abstract

The intestinal lactic acid microflora of the edible snail Cornu aspersum was studied by culture-based
methods and was phenotypically and molecularly characterized. The antibacterial activity of lactic acid
bacteria (LAB) isolates was investigated. Snails in different stages of development were collected from
farms located in several regions of Bulgaria. One hundred twenty-two isolates, belonging to the group of
LAB, were characterized morphologically and were divided into four groups. Representative isolates from
each morphological type were subjected to phenotypic characterization and molecular identification. The
snail gut lactic acid microflora was composed by Enterococcus (17 isolates), Lactococcus (12
isolates), Leuconostoc (7 isolates), Lactobacillus (18 isolates) and Weissella (1 isolate). The species
affiliation of Lactococcus lactis (12), Leuconostoc mesenteroides (4) and Lactobacillus plantarum (2) was
confirmed by species-specific primers. The Lactobacillus isolates were identified by sequence analysis of
16S rDNA as Lactobacillus brevis (12), L. plantarum (2), Lactobacillus graminis (1) and Lactobacillus
curvatus (3). The species L. brevis, L. graminis and L. curvatus were found in snails in a phase of
hibernation, whereas L. plantarum was identified both in active and hibernation phases. Antibacterial
activity  (bacteriocine-like) was shown only by one strain of L. mesentereoides P4/8
against Propionibacterium acnes. The present study showed that the LAB are component of the microbial
communities in the snail digestive system. This is the first report on Lactobacillus strains detected in the
gut of C. aspersum.
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