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OtHacsamu ce kbM I'pyna ot nokaszarenu B:
Bacteriocin production and gene sequencing analysis from vaginal Lactobacillus strains

Galina Stoyancheva, Marta Marzotto, Franco Dellaglio & Sandra Torriani (2014) Archives of
microbiology, 196 (9), 645-653, (IF 1.667)

Abstract

The human vagina is a complex and dynamic ecosystem containing an abundance of
microorganisms. In women of childbearing age, this system is dominated by Lactobacillus
spp. In the present work, seventeen newly isolated vaginal strains were identified by 16S
rDNA sequencing and were investigated for their antimicrobial properties. Twelve of the
isolated Lactobacillus strains showed activity against one or more microorganisms. Six and
five of them produced substances that inhibited the growth of two different Klebsiella strains
and Staphylococcus aureus, respectively. Two lactobacilli strains were active against an
Escherichia coli strain, one isolate was active against an Enterococus faecalis strain and
another lactobacilli strain showed antimicrobial activity against a Candida parapsilosis strain.
The nature of the active compounds was additionally studied, and the presence of bacteriocin-
like substances was proved. The genes related to the bacteriocin production in three of the
newly isolated strains were identified and sequenced. The presence of gassericin A operon in
the genome of the species Lactobacillus crispatus was described for the first time. The
presence of antimicrobial activity contributes to their possible use as potential probiotic
strains after further research.

Pesrome

YoBemkara BarmHa € CJIOXHA M JWHAMHYHA EKOCHUCTEMa, ChIbpXKama HW300WiIme OT
MUKpoopranu3Mu. [Ipu >xeHWTE B JeTepojHa BB3pACT Ta3M CHCTEMa € JOMHUHHpaHa OT
Lactobacillus spp. B nacrosiara pabora, ceeMHaeceT HOBOM3OJIMUPAHH BarvHAIHHU I[amMa
0sixa uneHTHGUUUpaHU upe3 cekBeHHpaHe Ha 16S rDNA u 0sixa u3cienBaHH 3a TEXHHUTE
aHTUMHUKPOOHH CcBoiicTBa. JlBaHameceT oT wu3onupanutTe mamone Lactobacillus mokassat
aKTUBHOCT Cpelly €AMH WIM MoBeue MHUKpoopraHusmu. LllecT u meT oT TAX NMpOU3BEk,AAT
BEIIIECTBA, KOUTO MHXMOUpAT pacTeka Ha jaBa pa3nuunu mama Klebsiella u Staphylococcus
aureus, CbOTBEeTHO. J[Ba mama JakTobanmiIM ca akTuBHU cpemty mam Escherichia coli, eaun
u30naT € aKkTuBeH cpemry mam Enterococus faecalis, apyr nmakroOamwieH maMm mnokassa
aHTUMUKpOOHa akTHBHOCT cpemy miam Candida parapsilosis. JIombJIHUTETHO € HpoydeHa
IpUpoJaTa Ha aKTUBHUTE BEIECTBA M € JJO0KAa3aHO HAIWYMETO Ha OaKTepHOIMHONOAOOHU
BellecTBa. ['eHuTe, cBbp3aHH ¢ MPOU3BOACTBOTO Ha OAKTEPUOLIMH B TPU OT HOBOU3OJIUPAHUTE
1aMoBe, 0sxa UACHTU(UIMPAHN U CEKBEHHUPAHU. 3a I'BbPBU BT € ONHCAHO HAJMYUETO Ha



gassericin A omepon B reHoma Ha Buma Lactobacillus crispatus. Hamwuuero Ha
aHTI/IMI/IKp06Ha AKTUBHOCT OONpPHUHACA 3a €BCHTYAJIHOTO MM HU3IIOJI3BAHC KATO IMOTCHIMWAJIHU
HpO6I/IOTI/I‘{HI/I I1aMOBE CJIC AOIIBJIHUTCIIHU U3CIICABAHU .

Study of helveticin gene in Lactobacillus crispatus strains and evaluation of its use as a
phylogenetic marker

Galina Stoyancheva (2020) Arch Microbiol 202, 205-208. (IF 2.552)

Abstract

Lactobacilli are a part of the human microbiome in healthy humans. Studies of their
physiological and genetic characteristics are the basis for their use in probiotic preparations.
This report is a brief description of the helveticin gene found in two Lactobacillus crispatus
strains, which are a part of the human microbiome. Our analysis showed that the two variants
of the gene are not solely characteristic of strains isolated from humans. In the phylogenetic
analysis, we found that the studied sequence (this gene) showed a significant difference
between the species of the genus Lactobacillus and could be used as a phylogenetic marker.

Pesrome

JlakToOanmiIuTe ca 9acT OT YOBEIIKHS MHKPOOMOM MpH 31paBu Xxopa. M3cieaBaHusita Ha
TeXHUTE (PU3UOJOTUYHU U TEHETUYHU XapaKTEPUCTUKHU Ca B OCHOBATa Ha M3IOJI3BAHETO UM B
npoOUOTHYHK TpenapaTd. To3W JOKJIaJ € KpaTKO OIMCaHWe Ha IeHa 3a OaKTepUOIMHA
XEJIBETUIIMH, OTKpUT B jaBa mama Lactobacillus crispatus, kouto ca yacT OT YOBEIIKHS
MuUKpoOuoM. Hammsar aHanu3 mokasa, 4e JBaTa BapuaHTa Ha FeHa HE ca XapaKTepHH CaMo 3a
IIIaMOBe, U30JMPaHU OT Xopa. [Ipu GUIOreHEeTUYHUS aHATN3 YCTAHOBUXME, Y€ M3CIeIBaHaTa
MOCJIEZIOBATEIHOCT (TO3M TeH) IMOKa3Ba 3HAYUTEIHA pa3jiika MEXKIY BHIOBETE OT poja
Lactobacillus u mosxe 1a ce u3mon3pa Karo (GUIOreHEeTHYSH MapKep.

Characterization of bacteriocin HV219, produced by Lactococcus lactis subsp. lactis
HV219 isolated from human vaginal secretions

Svetoslav D. Todorov, Svetla T. Danova, Carol A. Van Reenen, Martina Meincken, Galina
Dinkova, Iskra V. lvanova, Leon M. T. Dicks (2006) Journal of basic microbiology, 46(3),
226-238. (IF 0.722)

Abstract

Bacteriocin HV219, produced by Lactococcus lactis subsp. lactis HV219, is active against
Gram-positive and Gram-negative bacteria. Activity was lost when treated with proteolytic
enzymes, SDS, Triton X-114 and Triton X-100, but not at pH 2.0 to 10.0 or after 20 min at
121 °C. Growth in the presence of yeast extract as sole nitrogen source yielded 3200 AU/ml.
No bacHV219 activity was recorded in MRS broth with maltose, mannose, lactose or sucrose
as sole carbohydrate, but fructose yielded 1600 AU/ml. K2HPO4 at 10.0 g/l yielded 3200
AU/ml. Addition of 1.0 mg/l cyanocobalamin, l-ascorbic acid and thiamine to MRS broth
yielded 3200 AU/ml, 1600 AU/mI and 1600 AU/ml, respectively. The mode of activity is
bacteriolytic, as confirmed by atomic force microscopy.



Pesrome

bakrepuonma HV219, npoussenen ot Lactococcus lactis subsp. lactis HV219, e aktuBen
cpelly TpaM-TIOJIOKUTEIHH W TpaM-OTpPHUIATeTHU OakTepuu. AKTHBHOCTTa c€ TYOM Ipu
Tpetupane ¢ nporeonutuyHu eHzumu, SDS, Triton X-114 u Triton X-100, Ho HEe npu pH oT
2,0 1o 10,0 mwnu cnex 20 munytu npu 121 °C. PacTexxbT B NPUCHCTBUETO HA €KCTPAKT OT
JIPOXKIM KaTo €IWHCTBEH H3TOYHHMK Ha a3oT moka3Ba aktuBHocT 3200 AU/ml. He e
peructpupana aktTuBHOCT Ha bacHV219 B MRS OynwoH ¢ manro3a, MaHo3a, JIaKTO3a WJIH
3axapo3a KaTo €JUHCTBEH M3TOUHUK Ha BbIiexuapaTtu, Ho npu MRS OynboH ¢ ¢pykrosara
mokas3Ba aktuBHOCT 1600 AU/mI. K;HPO, mpu 10.0 g/1 mokasea aktuBHoct 3200 AU/mI.
Ho6assaero Ha 1,0 mg/l nnanokobanamus, l-ackopOrHOBa KHcennHa U THaMUH KbM MRS
OynpoH moka3Ba aktuBHOCT 3200 AU/ml, 1600 AU/ml u 1600 AU/ml, cboTBeTHO. HaunHbT
Ha JICHCTBUE € OAKTEPUOIIMTHYEH, KAKTO CE MOTBBPIK/IaBa OT HAIIPaBeHATa aTOMHO-CHJIOBATa
mukpockorus (Atomic force microscopy).

Molecular Study of the useful and the Contaminant Microflora in Fermented Dairy
Products

G. Stoyancheva, D. Gouliamova & P. Petrova (2009) Biotechnology & Biotechnological
equipment, vol. 23, 551 — 553 (IF 0.291)

Abstract

Lactic acid bacteria have been used as starter strains in the production of fermented dairy
products for centuries. Most of the dairy products contain lactic acid bacteria, but also other
bacteria involved as contaminant microflora. We explored the microbial content of home-
made dairy products and those purchased from the market. In our study twenty-six pure
cultures were isolated. The isolated strains were investigated by a set of physiological and
molecular-genetic methods for their accurate species identification and genotyping. From the
microorganisms, involved in fermentation and ripening of dairy products with proven health
benefits to human, in studied foods predominated Lactobacillus delbrueckii, Lactobacillus
helveticus and Lactobacillus plantarum. Another part of the isolated strains, representatives of
the genus Kluyveromyces, Rhodotorula and Candida were contaminant microflora, as a result
of poor hygiene in the manufacture and storage of the dairy products. Some of these strains
were isolated from commercially available dairy products. The obtained results raise again the
question about the efficacy of microbiological quality control and food safety.

Pesrome

Meunokucenure 6akTepuu ca OUIM U3MOI3BaHU KaTO CTAPTEPHU IIAMOBE B TPOU3BOJICTBOTO
Ha (epMEeHTHpAIM MIEYHH TPOAYKTH OT BekoBe. [loBe4eTo OT MIIEYHHUTE MPOIYKTH
ChIIBPKAT MJICUHOKUCETH OaKTepuu, HO M APYrd OaKTEepHH, Y4acTBAIM KaTO 3aMbpcsBaIia
Mukpoduopa. IIpoyunxMe MHKPOOHOTO CHABPKAHWE HA JOMAITHO MPUTOTBEHUTE MIICUHU
MPOIYKTU U TaKWBa, 3aKylE€HU OT Maszapa. B HameTo uscnensane 0sxa U30IUpaHU ABATCCET U
MIECT YUCTH KynATypu. M30mupaHuTe 1mamMoBe ca U3CiIeIBaHu Ype3 Ha0op OT (GU3UOJIOTHIHH 1
MOHeKYHSIpHO-FeHeTHqHH METOAMW 3a TOYHA BUIAO0OBA I/IJIGHTI/ICI)I/IKaHI/ISI 158 FGHOTI/IHI/IpaHe. OT
MI/IKpOOpFaHI/I?,MI/ITe, yqaCTBanm BbHB q)epMeHTaHI/IHTa 158 3peeHeTo Ha MIJICHHHU HpO)IYKTI/I C



JI0OKa3aHa 37paBHa IOJ3a 3a YOBEKa, B M3CJIeABaHUTE XpaHW mpeoOnamaBar Lactobacillus
delbrueckii, Lactobacillus helveticus u Lactobacillus plantarum. J[pyra gact ot u3oaupaHure
mamoBe, mnpeacraBurenn Ha pogoBere Kluyveromyces, Rhodotorula u Candida, ca
3aMbPCUTCIIM, B PC3YJITAT HA Jiolla XWUTHUCHA IMPH IMPOU3BOACTBOTO U CBXPAHCHHUCTO Ha
MJICYHUTC IIPOAYKTH. Hsxkou ot Te3u ITaMOBC Ca M30JIMpaHu OT MJICUHU MPOAYKTU NOCTHITHU
B ThpProBcKaTa Mpeka. [losyueHuTe pe3ynraTd OTHOBO MOBIMIAaT BHIPOCA 32 €(hUKACHOCTTA
Ha MUKPOOHOJIOTHYHUS KOHTPOJI Ha KAYECTBOTO M OE30MaCHOCTTa HA XPAHUTE.

Probiotic properties of Bulgarian vaginal lactobacillus isolates

Penka Petrova, Kaloyan Petrov, Galina Stoyancheva (2007) Comptes Rendus de I'Academie
Bulgare des Sciences, vol. 60 (8), 873-880 (IF 0.106)

Abstract

The vaginal lactobacilli are known to maintain powerful defence mechanisms against
pathogenic bacterial invasions. Aiming selection of probiotic strains, applicable in alternative
treatment of urogenital disorders, ten vaginal Lactobacillus isolates from Bulgarian samples
were studied. All strains were evaluated as “probiotics” since they suppressed the growth of
two different Escherichia coli strains (HB101 and C600). The main factors influencing the
antimicrobial activity were analysed comparing the strains’ production of antimicrobial
compounds (lactic acid, hydrogen peroxide, and ethanol) and biomass accumulation. Our
results suggested that the H,O, generation was important, but not crucial antibacterial factor.
Highest activity against E. coli was obtained by the strains able to produce both compounds
(HV13 and HV27) thanks to possible synergic action.

Although yielded in significant quantity by the heterofermentative strains, the ethanol did not
increase significantly their antimicrobial activity.

The cell surface hydrophobicity of the isolates ranged from low to medium indicating that the
vigorous growth of the strains overlaps their weak possibilities for non-specific adhesion.

Pesrome

W3BecTHO €, 4e BarMHATHUTE JAaKTOOAIMIHN MOAIBbPKAT MOIIHU 3alIUTHA MEXaHU3MH CPEIIy
MaTOreHHW OakTepuannu uHBa3uH. C 1en celeKius Ha MPOOMOTHYHH IIaMOBE, MPUIIOKUMHU
MpU  AJITEPHATUBHO JICYCHUE HA YPOTCHUTAIHM 3a00JisiBaHUs, Osixa W3CIEABAaHU JECEeT
BarMHaJHU W3o0jara oT poxa Lactobacillus, u3omupanu oOT OBATApCKU KIMHUYHH TPOOH.
Bcenuku mamoBe 0sixa OLIEHEHH KaTo ,,IpOOMOTHIIN®, Thil KaTO T€ MOTHUCKAT pacTexa Ha JiBa
paznumunu 1mama Escherichia coli (HB101 u C600). AHanu3upanu ca OCHOBHHTE (hakTopH,
BIUSICIIM BBPXY aHTUMHUKpOOHATa AaKTUBHOCT, KAaTo C€ CpaBHSIBAa MPOU3BOJCTBOTO Ha
AHTUMHUKPOOHH ChEIMHEHHUS OT IaMoBeTe (MJIeYHa KUCEIWHA, BOJOPOJIEH MPEKUC U €TaHOM)
W HaTpylBaHe Ha Omomaca. Hammte pesynrtaru mpenmoinarar, ye reHepupaneto Ha H,O; e
Ba)K€H, HO HE U pelIaBalll anTubaktepuasneH ¢akrop. Hali-Bucoka aktuBHocT cpenty E. coli e
MMOCTUTHATA OT IaMOBETE, CIIOCOOHM Jla MPOou3BexaaT u nBere cheaunenus (HV13 u HV27)
OyiarolapeHre Ha Bb3MOXKHO CHHEPTHYHO JICHCTBHE.

Borpeku ye ce mosiydaBa B 3HAUUTEITHU KOJIMYECTBA OT XETepOo(EpPMEHTATHBHUTE IIAMOBE,
€TaHOIBT HE TIOBHIIIABA 3HAYUTEITHO TAXHATa aHTUMHUKPOOHA aKTUBHOCT.



XunpodoOHOCTTa HAa KJIEeThYHATA MOBBPXHOCT HA M30JIATUTE Bapupa OT HUCKA N0 CPEIHa,
KOETO TMOKa3Ba, Y€ Obp3Hs pacTeK HA MIAMOBETE MPUIOKPUBA CIabUTEe UM BH3MOKHOCTH 32
HecnerupuIHA aTXe3Us.

Sequencing and gene expression analysis of catalase genes in Antarctic fungal strain
Penicillium griseofulvum P29

Galina Stoyancheva, Vladislava Dishliyska, Jeny Miteva-Staleva, Nedelina Kostadinova,
Radoslav Abrashev, Maria Angelova & Ekaterina Krumova (2022) Polar Biology, 45, 437—
447. (IF 2.310- 2020)

Abstract

Catalases are key antioxidant enzymes in aerobic organisms, including fungi that mitigate
oxidative stress by detoxification of cellular hydrogen peroxide. Filamentous fungi possess an
increasing number of catalases that have been object of growing interest. Despite the many
studies on catalase enzymes, data on cold-active catalases are extremely scarce. The Antarctic
strain Penicillium griseofulvum is a producer of a cold-active catalase. The growth at
temperature below optimum lead to enhanced enzyme synthesis as a response to low-
temperature induced oxidative stress. The aim of the present study was to detect and sequence
the catalase genes present in the P. griseofulvum P29 and to determine whether these genes
are associated with cell survival at low temperatures. In addition, the expression level of each
of them under cold stress was investigated. Using PCR and sequencing the presence of five
catalase genes was evaluated. The expression levels of these fungal catalases were quantified
with reverse-transcription Quantitative Real-Time PCR (RT-PCR). The results demonstrated
that four of the genes were induced by low temperature as a response to oxidative stress. The
most pronounced increase in the expression of the gene catl, encoding catalase-peroxidase
enzyme was measured. The present evidence suggested that these four genes and mainly catl
are involved in the mechanism enables the growth of P. griseofulvum P29 under conditions of
oxidative stress induced by low-temperature.

Pesrome

Karanaszure ca KJIIOYOBH aHTUOKCHJAHTHU €H3UMHU B aepOOHHMTE OpraHU3MHM, BKIIOUHUTEITHO
I'bOMUYKHUTE, KOUTO CMEKYaBaT OKCHJATUBHUS CTpPEC upe3 JETOKCHKAlUs Ha KJIEThYHUSA
BOJOPOJIEH Nepokcu]. PuiIaMeHTO3HUTE I'bOM MPUTEKaBaT BCE MO-TOJISAM Opoi Karanasu,
KOUTO ca 00€KT Ha HapacTBalll HHTepec. BhIpeku MHOTOTO U3ClIeIBaHUS BbPXY KaTala3HUTE
€H3MMH, JaHHUTE 3a CTYIACHO aKTHBHUTE KaTajlla3u ca M3KIIOYUTEHO OCKbJIHHU.
AnTapktuueckust mam Penicillium griseofulvum e mpousBoauTen Ha CTyAeHO-aKTHBHA
Karana3a. PacrexsT mpu TemmepaTrypa IOJ ONTUMalHAaTa, BOAU O 3aCWIEH CHHTE3 Ha
€H3MMH KaTo OTTOBOp Ha IPEIU3BUKAH OT HUCKa TEMIIepaTypa OKCHIaTuBeH crpec. Llenra Ha
HACTOAIOTO M3CJEIBAHE € J1a C€ OTKPUAT M CEKBEHUPAT KaTala3HUTE IE€HH, IPUCHCTBAILN B
P. griseofulvum P29 u na ce ompenenu manu Te3W T€HU ca CBbP3aHHM C OLENSBAHETO Ha
KJIETKUTE MpU HUCKHU TeMiieparypu. OcBeH ToBa Oellle U3ClIeIBaHO HUBOTO Ha €KCIpecus Ha
BcekH OT TAX mnpu cryieH crtpec. C momomra Ha PCR u cexBeHupane Oemie OLIEHEHO
MPUCHCTBUETO HA MET KaTaja3Hu reHa. HuBara Ha ekcrnipecusi Ha Te3U I’bOMYHU KaTanasu Osxa



OTpeieNIeHH KOJIMYEeCTBEHO ¢ reverse-transcription Quantitative Real-Time PCR (RT-PCR).
Pe3y.]ITaTI/ITe IIoKa3BaT, 4€ 4€TUPHU OT I'CHUTC Ca MHAYUHWPAHHU OT HUCKaA TCMIICpAaTypa KaTo
OTTOBOP Ha OKCUIATUBHHUA cTpec. M3MepeHo € Hal-u3pa3eHOoTO YBEIMYEHUE Ha EKCIIPEeCcUsiTa
Ha TICHa catl, Koaupalnl CH3MMa KaTajlas3a-IepoKcruaasa. HaCTOSILLII/ITe JOKa3aTcJICTBa
mnpeanojarar, 4€ T€3u 4YCTHUPU I'€Ha U T'JIaBHO catl ca BKJIIOUEHHU B MEXaHHM3Ma, ITO3BOJIsIBAIl]
pactexa Ha P. griseofulvum P29 nipu ycioBust Ha OKCHIaTUBEH CTpeEC, MIPEAN3BUKAH OT HUCKA
TeMIIEparypa.

OtHacsamu ce kbM I'pyna ot nokaszarenu I':

Biodiversity of contaminant fungi at different colored materials in ancient Egypt tombs
and mosques

Galina Stoyancheva, Ekaterina Krumova, Nedelina Kostadinova, Jeny Miteva-Staleva, Petar
Grozdanov, Mohamed F. Ghaly, Akmal A. Sakr, Maria Angelova (2018) Comptes Rendus de
L'Academie Bulgare des Sciences, 71, No 7, pp. 907-915 (IF 0.321)

Abstract

Microbial diversity in historical monuments and their role in the destructive processes is a
problem of great interest. Different groups of microorganisms could be a part of this negative
effect. Lower Egypt abounds in important cultural remains (tombs and mosques) and special
attention is required for their protection. Fungi are involved significantly in deterioration of
Egyptian tombs and mosques to the East and West of the Nile Delta. The present study is
focused on biodiversity of contaminant fungi from different materials in these historical
monuments. A total of 30 isolates were obtained from the analyses of 13 samples taken from
different tombs in Egypt. Isolated strains were identified using ITS region and the SSU
ribosomal RNA gene sequencing. The dominant genuses among isolates were Pencillium and
Aspergillus. This study is a first report on the taxonomy of fungi inhabiting the mentioned
part of world cultural heritage. The chemical composition of pigments and limestone was also
investigated. Current results are a summarized study of fungal strains from seven monuments
and can be included in conservation methods development.

Pesrome

Mukpo6HOTO pazHOOOpa3ue B UCTOPHUUECKUTE MAMETHHUIM U POJIATa UM B JAECTPYKTUBHHTE
IpolecH € MpobsieM OT ToJIsIM MHTepec. Pa3nuyHu rpynu MUKpPOOPraHU3MH MoOraT ja Obaar
4yacT OT To3u HeratuBeH edekT. Jlonen Eruner u3oOmicTBa ¢ BaXHU KYJITYPHH OCTaHKU
(rpoOHMIIM M JDKaMUHM) W 32 OINA3BaHETO MM C€ M3UCKBA CIIELMAJIHO BHHUMaHHe. ['nOutTe
y4acTBaT 3HAYMTEIHO B pa3pylIaBaHETO HA €THUINETCKUTE TPOOHUIM U JDKAMUU HA M3TOK U
3amay ot gentata Ha Hwun. Hacrosimoro wu3cneaBane € (OKycHMpaHO — BBpXY
O0Mopa3HOOOpa3neTo Ha T'bOM B PA3IMYHU MaTE€PHUATH OT TE€3W HCTOPUYECKH TTaMETHHIIH.
O6mo 30 n3onata 6s1xa MOJY4YEHU OT aHaIM3uTe Ha 13 mpoOu, B3ETH OT pa3TU4YHU TPOOHUIN
B Eruner. M3onupanute mamoBe 0s1xa uaeHTuupany ype3 cekenupane Ha ITS pernona
M TeHa 3a Maikara pubo3omanHa cyoemununa (SSU). JloMuHUpammre pojaoBe cpej
uzonature ca Pencillium u Aspergillus. ToBa u3cnensane e mbpBH J0KJIAJ 32 TAKCOHOMUATA
Ha rpOuTe, OOMTABAIIM CIIOMEHATaTa 4acT OT CBETOBHOTO KYJITYpHO HacielncTBo. M3cnenBan

6



€ U XUMUYHHUAT ChCTAaB HAa MUTMEHTUTE M BapoBHKa. TeKkymuTe pe3yiaTaTH ca 0000IeHO
W3clie/IBAaHE HAa I'BOWYHH I[IAMOBE OT CEJeM IMaMeTHUKa W MoraT Ja ObJaT BKIIOUYEHU B
pa3paboTBaHETO Ha KOHCEPBALIMOHHHU METO/IH.

Lysis of Antarctic algal strains by bacterial pathogen

Juliana lvanova, Galina Stoyancheva, Irina Pouneva (2014) Antonie van Leeuwenhoek, 105
(6), pp. 997-1005 (IF 1.806)

Abstract

The present paper describes the isolation, physiological and genetic characteristic of a
bacterial agent which inhibits the growth of algae and causes death of laboratory cultures of
Antarctic microalgal strains: prokaryotic cyanobacteria Synechocystis salina and green
eukaryotic microalga Choricistis minor. The bacterial strain LB1 was isolated from algal
damaged laboratory cultures of S. salina. It was established that this bacterium is obligate
aerobic, Gram-positive, non-spore-forming, immotile, irregular rods with dimensions 0.3-2
um. Our results showed that LB1 has algicidal effect to S. salina as well as to C. minor.
Transmission electron microscopy observations confirmed the destruction of S. salina by the
bacterium. Biochemical analysis of LB1 revealed positive reaction to D-glucose, catalase,
hydrolysis of gelatin, acid production from: lactose, L-arabinose, L-ramnose, esculin and -
galactosidase. The partial sequence (1,404 bp) of the 16S rRNA gene of LB1 showed 99 %
similarity with type strains of the genus Microbacterium. The results of the biochemical,
antimicrobial and of 16S rRNA analysis of LB1 allowed us to identify LB1 as
Microbacterium sp. Studying expression of pathogenicity of the bacteria to algal cultures will
help to solve the problem of algal production for biotechnological purposes.

Pesrome

Hacrosimmata nyOnukanus oONucBa H30JMPAHETO, (U3UOJOTMYHUTE M T'€HETUYHUTE
XapaKTepUCTUKH Ha OakTepualeH areHT, KOHTO HMHXHOWpa pacTexa Ha BOAOPACIUTE H
OpUYMHSBA CMBPT Ha JAOOpaTOPHM KYITypd OT I[IaMOBE Ha aHTapKTUYECKU
MHUKPOBOJIOPACIIU: MPOKAPHOTHH IIMaHoOakTepun Synechocystis salina 1 3e1eHN eyKapuOTHU
mukpoBojopaciu Choricistis minor. bakrepuannusar mam LB1 e u3onupan oT 3aMbpceHH
nabopaTopHHu KyATypu Ha S. salina. YcraHoBeHO €, 4e Ta3u OakTepus € oOJuratreH aepoo,
I'pam-nionoxuTenHa, HecopooOpasyBallla, HENOABM)KHA, HENPABWIHU NPBUYUIM C pa3Mepu
0,3-2 um. Hammre pe3ynraru mokaspar, ye LBl uma anrummnen edekrt Bbpxy S. salina ,
kakTo U BbpXxy C. minor . HabGmroneHusita ¢ TpaHCMHUCHUOHHA €JIEKTPOHHA MUKPOCKOMHS
NOTBBPJIMXa YHHIOKaBaHeTo Ha S. salina ot Oakrepusta. buoxumuunusaT ananu3 Ha LB1
pasKkpHuBa MOJIOKUTENTHA peakuus KbM D -Tiroko3a, Karanasza, XWIpOJW3a Ha >KeJIaTuH,
MPOU3BOJICTBO Ha KHUCENMHA OT: JlakTto3a, L -apabuno3a, L -pamHo3a, eckynuH u [-
ranakrozungaza. Yacruunara mocnemoBarenHocT (1404 bp) ma 16S rRNA rena na LBI
moka3Ba 99% CXOACTBO C THUIOBHTE MIamMoBe OT poaa Microbacterium. Pesynrature ot
OMOXUMHYHUS, AHTUMHKpOOHHS u 16S rRNA anammza wa LBl Hu mno3Bomuxa nga
unentuduuupame LB1 xkato Microbacterium sp. M3cnenBanero Ha mposiBaTa Ha MaTOr€HHOCT



10.

Ha OakTepuuTe KbM KYIATYpH OT BOJOpAC/IM 1€ MOMOTHE 3a pellaBaHEeTO Ha mpobiema c
M3II0JI3BAHETO HAa BOAOPACIH 32 OMOTEXHOJOTHYHH IIPOU3BOCTBA.

Starch-modifying enzymes of lactic acid bacteria — structures, properties, and
applications

Penka Petrova, Kaloyan Petrov, Galina Stoyancheva (2013) Starch-Starke 65 (1/2), 34-47,
ISSN 0038-9056 (IF 1.22)

Abstract

In spite that lactic acid bacteria (LAB) are used for production of fermented foods and drinks
for millennia, their ability to grow using starch as a sole carbon source was noticed by the
scientists in the last 30 years. A number of amylolytic LAB (ALAB) strains were isolated and
several detailed investigations of biochemical and genetic basis of starch hydrolysis were
performed. The purpose of this review is to summarize for the first time the available data
about the starch-modifying enzymes in ALAB. The most important amylolytic representatives
of the genera Lactobacillus, Lactococcus, Streptococcus, Pediococcus, Carnobacterium, and
Weissella are described. Amino acid sequences, corresponding to ALAB amylase enzymes
are compared and some features of the gene expression are analyzed. The possible application
of ALAB strains for direct production of lactic acid from starch, as well as their participation
in food manufacturing is discussed.

Pesrome

Benpekn ue wieuHokucenute Oaktepunm (LAB) ce wu3mon3Bar 3a MpPOM3BOJACTBO Ha
dbepMeHTHpaIM XpaHW W HAOUTKH OT XWIAJAOJETHs, CHOCOOHOCTTa WM Ja pacTar,
M3IIONI3BAKA HUIIECTE KAaTO €JIWHCTBEH M3TOYHHK Ha BBIJIEPOJ, € 3a0ers3aHa OT y4eHHTE
npe3 nociennute 30 ronunu. baxa uzonupanu penuna ammionutudya LAB (ALAB) mamose
1 0s1Xa M3BBPILEHHU HIKOJIKO MOJAPOOHU M3CieIBaHUS HAa OMOXMMHUYHATA M TEHETUYHA OCHOBA
Ha XuApoju3aTa Ha HumecteTo. LlenTa Ha TO3W mperyea € aa ce 00O0OIIAT 3a MbPBH IBT
HUIMYHUTE JaHHU 3a eH3umure, Moaupuumpamu Humecreto B ALAB. Haii-Baxuute
aMIJIOJIMTHYHKA TIpeAcTaBUTENIM Ha pomoBere Lactobacillus, Lactococcus, Streptococcus,
Pediococcus, Carnobacterium u Weissellaca ca ommcanu. CpaBHUXME aMHHOKHCEIUHHH
MOCJIeIOBATETHOCTH, ChOTBETCTBANM Ha ALAB aMuia3HuTe eH3MMHU U aHAIM3HpaxXMe HAKOH
XapaKTepUCTHKH Ha TeHHaTa ekcripecusi. O0ChkK/Ia ce Bh3MOKHOTO MPHIIOKEHHE Ha IIaMOBE
ALAB 3a nupekTHO MpPOW3BOJCTBO Ha MJIEYHA KHUCEIMHA OT HUIIECTE, KaKTO U TIXHOTO
y4acTHe B IPOM3BOJICTBOTO HA XPaHU.

Potential of ligninolytic enzymatic complex produced by white-rot fungi from genus
Trametes isolated from Bulgarian forest soil

Ekaterina Krumova, Nedelina Kostadinova, Jeni Miteva-Staleva, Galina Stoyancheva,
Boryana Spassova, Radoslav Abrashev, Maria Angelova (2018) Engineering in Life Sciences,
18(9), 692-701, (IF 1.936)
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Abstract

Because of the crucial role of ligninolytic enzymes in a variety of industrial processes, the
demand for a new effective producer has been constantly increasing. Furthermore,
information on enzyme synthesis by autochthonous fungal strains is very seldom found. Two
fungal strains producing ligninolytic enzymes were isolated from Bulgarian forest soil. They
were identified as being Trametes trogii and T. hirsuta. These two strains were assessed for
their enzyme activities, laccase (Lac), lignin peroxidase (LiP) and Mn-dependent peroxidase
(MnP) in culture filtrate depending on the temperature and the type of nutrient medium. T.
trogii was selected as the better producer of ligninolytic enzymes. The production process was
further improved by optimizing a number of parameters such as incubation time, type of
cultivation, volume ratio of medium/air, inoculum size and the addition of inducers. The
maximum activities of enzymes synthesized by T. trogii was detected as 11100 U/L for Lac,
2.5 U/L for LiP and 4.5 U/L for MnP after 14 days of incubation at 25°C under static
conditions, volume ratio of medium/air 1:6, and 3 plugs as inoculum. Among the supplements
tested, 5% glycerol increased Lac activity to a significant extent. The addition of 1% veratryl
alcohol had a positive effect on MnP.

Pesrome

[lopamn pemraBamata poss Ha JIMTHUHOJUTHYHHUTE C€H3MMH B DPA3IMYHU HMHIYCTPHUATHH
MPOIIECH, THPCEHETO HAa HOB €(PEKTHBEH IMPOU3BOAMTEN HENPEKbCHATO HapacTBa. OCBEH TOBa
MHOTO PSIIKO C€ HaMHpa HH(POPMAIUs 32 CH3UMHUS CHHTE3 OT aBTOXTOHHH I'bOMYHU IIaMOBE.
Ot Obirapcka ropcka IOYBa ca M30JUpPAaHM JBa TIbOMYHM IIaMa, MPOAYLHpAIIU
JTUTHUHONUTUYHY eH3uMHU. Te Osxa unentudunmpanu karo Trametes trogii u T. hirsuta . Te3u
7iBa 11ama Osixa OLIEHEHH 3a TAXHATa €H3MMHA aKTUBHOCT, Jlaka3a (Lac), TurauH nepokcunaasa
(LiP) m Mn-3aBucuma nepokcugaza (MnP) BBB ¢umiTpar Ha KynTypara B 3aBUCUMOCT OT
TeMIeparypara ¥ BUJAa Ha XpaHUTeNHata cpema. T. trogiie u30paH KaTo MO-A00BP
MPOU3BOUTENl HA  JIMTHUHOJIWTHYHM  eH3uMH. [Ipom3BojacTBeHHWAT mpomec Oerre
JOMBIIHUTETTHO TOJ00peH dYpe3 ONTHMHU3MpaHE Ha penuiia napaMeTpd Karo BpeMme Ha
WHKyOalus, BHUJ Ha KyJITHBUpaHe, OOEMHO CBHOTHOIIECHHUE Cpela/BB3AyX, pa3Mep Ha
MHOKYylIymMa M Jo0aBsiHe Ha UWHAYKTOpU. MakcuMmaiaHata AakTUBHOCT Ha E€H3MMUTE,
cuHtesupanu ot T. trogii, e ycranoBena karo 11100 U/L 3a Lac, 2,5 U/L 3a LiP u 4,5 U/L 3a
MnP cnen 14 nuu unkyGanus npu 25°C npu CTaTUYHU YCJIOBHUS, OOEMHO ChOTHOILIEHHE Ha
cpenara /Bp3ayx 1:6 m 3 tanu karo MHOKyayM. Cpen TecTBaHuTe N00aBKU 5% IIIHLEPOIT
MOBUIIaBa akTHUBHOCTTa Ha Lac B 3HauuTenHa cremneH. JloGaBsHeTto Ha 1% BepaTpuiioB
AJIKOXOJI MMa TMOJIOKUTENEH ePeKkT BbpXy MnP.

Selection of catalase producers among Antarctic fungi

Ekaterina Krumova, Nedelina Kostadinova, Radoslav Abrashev, Jeni Miteva-Staleva, Galina
Stoyancheva, Vladislava Dishlijska, Boryana Spassova, Maria Angelova (2020) Comptes
Rendus de L'Academie Bulgare des Sciences, Vol 73, No2, pp. 220-226, DOI:
10.7546/CRABS.2020.02.10 (IF 0.378)
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Abstract

During a survey of cold-adapted fungi in the permanent Bulgarian Antarctic base on
Livingston Island, 19 fungal strains isolated at temperature 4°C demonstrated significant
extra- and intracellular catalase activity. Thus, Antarctic fungi could be a suitable source for
producing cold-active catalase enzymes. Among these strains, Penicillium chrisogenum and
Aspergillus fumigatus were selected as perspective producers. Maximum enzyme production
was achieved at a temperature 25°C after 96 h submerged cultivation. Both strains exhibited
intracellular catalase level comparable to the published data. P. chrisogenum presented three
times higher extracellular activity than A. fumigatus.

Pesrome

[To Bpeme Ha wW3clie[BaHE HA QJAaNTUPAHH KBbM CTYA T'bOM B MOCTOSHHATa OBJIrapcka
aHTapkTHYecka Oa3a Ha ocTpoB JIMBHHrCTBH, 19 THOMYHM 1maMa, W3OJIUPaHU MPU
temreparypa 4°C, neMOHCTpuUpaT 3HAUUTENHAa W3BBH- U BBTPEKIEThYHA KaTalla3Ha
akTUBHOCT. [10 TO3M HAUWH aHTAPKTUYECKUTE I'bOU MOTraT Aa ObJIAT MOAXOMASI U3TOUHHUK 3a
MIPOM3BOJICTBO HA CTYJIEHO-aKTHUBHHM KaTana3Hu eH3umu. Cpen Te3u mamoBe, Penicillium
chrisogenum u Aspergillus fumigatus ca u30paHu KaTo NEPCHEKTUBHU MPOU3BOIAUTEIH.
MakcumaiHO TMPOU3BOJACTBO HAa CH3MMHU ce mmocTura npu Ttemmeparypa 25°C ciex 96h
KyntuBupane. M aBara mama ImokasBaT HMBO Ha BBTPEKJICThYHA KaTajia3a, CPaAaBHUMO C
nyOimkyBaHuTe naHHW. P. chrisogenum moka3Ba TpW WHTH TO-BUCOKA H3BBHKJIETHYHA
aKTUBHOCT OT A. fumigatus.

Comparison of the Oxidative Stress Response of Two Aspergillus fumigatus Strains
Isolated from Polluted Soils against Combined Heavy Metal Toxicity

Ekaterina Krumova, Nikolai Andreyinski, Radoslav Abrashev, Galina Stoyancheva, Nedelina
Kostadinova, Jeny Miteva-Staleva, Vladislava Dishlijska, Borjana Spasova, Maria Angelova
(2021) Geomicrobiology Journal, 38(6), 515-523. (IF 2.308-2020)

Abstract

Heavy metal polluted soils are major sources of fungi exhibiting high tolerance toward metal
toxicity. These fungi use various defense mechanisms to survive under extreme conditions.
But, a little is known about the role of antioxidant response in the fungal tolerance to varied
concentrations of mixture of metal ions. The aim of present study was to compare the cell
response of two Aspergillus fumigatus strains, isolated from heavily polluted soils, against
multi-metal (Cd, Cu, Ni, and Zn ions) treatment. Both strains demonstrated high tolerance to
increasing concentrations of multi-metal systems. The data confirmed a relationship between
oxidative stress and heavy metal toxicity. The treatment with multi-metal mixture declined
fungal growth, glucose uptake and extracellular protein synthesis in a dose-dependent manner.
Combination of heavy metal ions in diverse concentrations induced an increase in the levels
of carbonylated-damaged proteins and changes in glycogen and trehalose content. Our results
showed a distinct profile of antioxidant enzymes. While the SOD activity was stimulated by
metal containing solutions, CAT activity tended to decrease. Comparison between both strains
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revealed that A. fumigatus G showed higher tolerance than A. fumigatus 3-2 with increasing
concentrations of multi-metal systems due to more active antioxidant defence.

Pesrome

3aMBbpCEHUTE C TEKKH METaIM MOYBM Ca OCHOBHHM M3TOYHHMIM HAa T'bOWYKH, MPOSBSIBAIIN
BHCOKa TOJIEPAHTHOCT KbM METaJHAa TOKCHYHOCT. Te3u I'bOM HM3MOJI3BAT Pa3iIWYHU 3AIIUTHU
MEXaHM3MH, 3a Ja OLENIeAT NpU eKCTpeMHH ycioBus. Ho manko ce 3Hae 3a ponsita Ha
AHTUOKCUJATHBHUS OTTOBOP B TOJEPAHTHOCTTA HA I'BOMYKUTE KBbM PA3INYHU KOHIIEHTPAIUU
Ha cMec OT MeTanHM HoHuW. llenta Ha HacTosmOTO HM3cieABaHe Oemie Ja ce CpaBHU
KIEThYHHUAT OTTOBOP Ha jBa Aspergillus fumigatus mjamoBe, H30aMpaHu OT CUITHO 3aMbPCEHH
MOYBH, cpemly TpetupaHe ¢ Hsakonko MmetanHu Wouu (Cd, Cu, Ni u Zn). Y nBara mama
JEMOHCTPHPAT BUCOKA TOJEPAHTHOCT KBbM HApPACTBALIM KOHIIEHTPALUU HA MYJITHMETAIHU
cucreMu. JlaHHUTE MOTBHPKAABAT BPH3KAaTa MEKIY OKCHIATUBHHS CTPEC M TOKCUYHOCTTA Ha
TEXKHATE MeTanu. TpeTHpaHeTo ¢ MyJITHMETalHa CMEC HamalsBa pacTeka Ha T'bOWYKHTE,
YCBOSIBAHETO Ha TJIIOKO3a M M3BBHKJICTHUHHS MPOTEMHOB CHHTE3 IO J0303aBHCUM HAYHH.
KomOunHamusTa OT HOHM Ha TEXKM METall B pPa3JIMYHU KOHLEHTPALUH IPEIU3BUKBA
NOBUIIIaBaHE HA HHUBAaTa Ha KapOOHWIMpPAaHH-YBPEIEHH TMPOTEUHH M IPOMEHU B
ChIBP’KaHUETO HA TJIMKOTeH M Tpexaio3a. Hammure pesynratu mokasaxa pasindeH npodui Ha
aHTHUOKCUJIAaHTHU eH3uMu. Jlokato akTuBHOcTTa Ha SOD ce crumynupa OT pa3TBOpPH,
chabpkany Metal, aktuBHocTTa Ha CAT nma TenneHms n1a Hamansia. CpaBHEHUETO MEXKIY
JBara mama paskpu, 4e A. fumigatus G moka3sBa mo-Bucoka TojepanTHoOCT oT A. fumigatus 3-
2 Cc HapacTBalUlM KOHILEHTPAIlMM HAa MYJITHMETAIHH CHCTEMH TIOpad I0-aKTHBHA
AHTUOKCHU/IaHTHA 3aIlUTA.

Development and application of random DIG labelled probes based on total genomic
Lactobacillus DNA

Danova S., Stoyancheva G., Manasiev Y. and Miteva V., World Journal of Microbiology &
Biotechnology, 2005, vol. 21, Numbers 6-7, p. 835 — 842 (IF 0.634)

Abstract

Nine Lactobacillus-specific and non-isotopically (digoxygenin) labelled probes were
developed on the basis of Lactobacillus total chromosomal DNA. Their specificity and
applicability for Lactobacillus discrimination was proven by DNA-DNA hybridization to
reference strains from the American Type Culture Collection (ATCC). The DNA probes were
divided into three groups depending on the ability to hybridize to DNA from the same and/or
from a group of related Lactobacillus strains. They were assayed in the species-specific
detection of vaginal strains from the genus Lactobacillus. Six DNA probes were successfully
applied for characterization of 21 newly isolated vaginal Lactobacilli. The species affliation of
some isolates was determined. The developed DNA probes were evaluated for usage as a
qualitative hybridization test for detection of Lactobacillus species in mixed cultures, obtained
directly from vaginal samples without strain isolation.

11



14.

Pesrome

JleBer crienuuyHN 3a JTAKTOOAMIM M HEU3OTONMHO (AMTOKCUTEHWH) OeNsi3aHu COHAM ca
pazpaborenn Ha Oa3ata Ha oOmara xpomo3omHa JIHK ma Lactobacillus. Tsaxnara
CHEeM(PUIHOCT U MPUIOKUMOCT 3a AuckpuMuHaius Ha Lactobacillus e qoka3ana upe3 JTHK-
JHK xubpunnzamusi ¢ pedepeHTHH IIamoBe OT AMEpUKAaHCKaTa KOJEKIHs OT TUIIOBU
kyarypu (ATCC). HHK coHmuTe Osixa pa3feieHH Ha TpPU TPYyNH B 3aBUCHMOCT OT
crocobnoctta 3a xubpuamsupane ¢ JIHK oT chimara w/wuimum OT Tpyma CpoOAHU IIaMOBE
Lactobacillus. Te 6sixa aHanu3upaHu Npu CHEUPUIHOTO 3a BUA OTKPHBAHE HA BarMHAIHU
mamoBe ot poxaa Lactobacillus. Illecr JHK conmu Osixa ycmemHo MNPUIIOKEHH 3a
XapakTepusupane Ha 21 HOBOM3OJIMpAaHU BarMHAIHU JAKTOOALMIA. YCTaHOBEHA € BUAOBATa
NPUHAIIISKHOCT Ha HsAKon wu3onatH. Paspaborenure JIHK conmm Osixa oueHeHu 3a
M3II0JI3BaHE KAaTO KauyeCTBEH XMOPUM3AIIMOHEH TECT 3a OTKpHUBaHe Ha BuoBe Lactobacillus B
CMECEHM KYJITYPH, [TOJIyU€HU JUPEKTHO OT BarMHAJIHU NPoOU 0€3 U30JIMpaHe Ha ILaM.

Cold-active catalase from the psychrotolerant fungus Penicillium griseofulvum

Ekaterina Krumova, Radoslav Abrashev, Vladislava Dishliyska, Galina Stoyancheva,
Nedelina Kostadinova, Jeny Miteva-Staleva, Boryana Spasova, Maria Angelova (2021). J
Basic Microbiol. 61(9), 782-794. (IF 2.281-220)

Abstract

Cold-active catalase (CAT) elicits great interest because of its vast prospective at the medical,
commercial, and biotechnological levels. The study paper reports the production of cold-
active CAT by the strain Penicillium griseofulvum P29 isolated from Antarctic soil. Improved
enzyme production was achieved by optimization of medium and culture conditions.
Maximum CAT was demonstrated under low glucose content (2%), 10% inoculum size,
temperature 20°C, and dissolved oxygen concentration (DO) 40%. An effective laboratory
technology based on changing the oxidative stress level through an increase of DO in the
bioreactor was developed. The used strategy resulted in a 1.7- and 1.4-fold enhanced total
enzyme activity and maximum enzyme productivity. The enzyme was purified and
characterized. P. griseofulvum P29 CAT was most active at approximately 20°C and pH 6.0.
Its thermostability was in the range between 5°C and 40°C.

Pesrome

Cryneno-aktuBHaTta katanaza (CAT) mpenu3BHKBa roiisiM MHTEpEC MOpPaJM OTrpoMHaTa CHU
MEpCIeKTHBa 3a MPUIOKEHHE Ha MEIUIUHCKO, THPrOBCKO M OHOTEXHOJOTHYHO HHBO.
[IpoyuBaneTo choOIIaBa 3a MPOU3BOACTBOTO Ha cTyneHo-akTHBeH CAT ot mama Penicillium
griseofulvum P29, u3onupan oT aHTapkTHueckara moyBa. [IOBHIIEHO MPOW3BOJCTBO Ha
€H3UMH Oellle TIOCTUTHATO 4Ype3 ONTHUMH3MpaHe Ha YCJIOBHATAa HA cpeaara W KyJTypara.
Maxkcumanuusat CAT Oemie 1eMOHCTpUpPAH MPH HUCKO ChAbpKaHHE Ha Tioko3a (2%), 10%
pasMmep Ha MHOKyiyMma, Temneparypa 20°C u koHIeHTpamus Ha pa3TBopeH kuciopon (DO)
40%. Pazpabotena e eexTuBHa JabopaTOpHA TEXHOJIOTHS, Oa3upaHa Ha MPOMSIHA HA HUBOTO
Ha OKCHJIATUBHUS cTpec upe3 nosumasane Ha DO B Gmopeakropa. M3mon3Banara crparerus
nosene a0 1,7- u 1,4-kpaTHO MoOBUIIEHA 00Ia €H3MMHA aKTUBHOCT U MaKCHMallHA €H3UMHA
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MpOU3BOAUTEIHOCT. EH3UMBT Ocie mpeuncTeH W oxapakrepusupad. P. griseofulvum P29
CAT e wnaif-aktuBeH npu npubmmsurensHo 20°C u pH 6,0. TepmocrabuiHoctTa My € B
nuanaszona mexay 5S°C u 40°C.

Isolation and characterization of plasmids from strains of Streptococcus thermophilus
Bulgarian yogurt starters

Petrova P., Danova S., Stoyancheva G., Miteva V. (2003) Biotechnology & Biotechnological
equipment, vol. 1, 105-113 IF (0.055)

Abstract

Twenty Bulgarian Streptococcus thermophilus strains used in industrial milk fermentation
were analyzed for their plasmid content. Six of them were found to contain one or two
plasmids. The newly isolated plasmids were divided into three groups based on DNA
homology. Six plasmids, sharing homology with pt38 and p2992, were classified within
group I, two plasmids were classified into group Il and one plasmid, p2991, possessing
homology only with itself, was classified in Group Ill. Hybridization experiments revealed
low homology between streptococcal and Lactobacillus plasmids. Using plus-origin- specific
(dso) DIG-labeled probes we determined that two of the plasmids (pt38 and p2992) belong to
the pC194 plasmid family, that uses the rolling circle mode of replication. One plasmid from
group I, pt38 was further characterized. We constructed a restriction map and identified the
restriction fragment bearing the dso of replication. pt38 appears to be an excellent candidate
for creation of a shuttle vector for gene expression in Escherichia coli and the Streptococcus
thermophilus because it is small in size, has five unique restriction sites and known location
of the plus-origin of replication.

Pesrome

Anamusupann ca 20 Obarapcku 1mama Streptococcus thermophilus, wu3non3Banu 3a
UHAyCTpHaTHa (pepMeHTaIus Ha MIISIKO, 33 ChIBPKAHUETO Ha IUIa3MUAM. Y CTAaHOBEHO €, ue
HIECT OT TAX ChIAbpXKAT €IMH WIM JBa IulazMuia. HoBouzonupaHuTe minazMuau Osixa
pasneneHn Ha Tpu rpynu Bb3 ocHoBa Ha JIHK xomosmorus. Illect mimasmmpa, cnomemnsimu
xomojorust ¢ pt38 u p2992, Osaxa kimacupuuupann B rpyma I, aBa miasmmga Osixa
kinacudunupanu B rpyna Il u equn mnasmua, p2991, npurexanaii XOMOJIOTHSL caMO CbC cebe
cu, Oeme knacuduuupan B rpyna III. Excnepumentute 3a xuOpuansanus pa3KpuBaT HHUCKA
XOMOJIOTHSI MeXAy cTpenTokokoBH U Lactobacillus mnasmuau. M3non3paiiku cneruduyHu 3a
Havaio Ha peruakaius (dso) DIG-mapkupaHu COHIH, HHE YCTAHOBHXME, Y€ JBa OT
wiazmugute (pt38 u p2992) nmpuHamiexar KbM cemeiicTBoTo Ha miuazmuaute pCl194, koeto
M3II0JI3BA PEXHMMa Ha PEIIMKalMs ¢ BbPTAL] ce Kpbr. Enun miasmun ot rpymna I, pt38 Oere
NONBJIHUTENTHO  XapakTepusupaH. Hwue  umsrpaguxme  pecTpUKUMOHHAa  KapTta U
UACHTUUIMPAXME PECTPUKIIMOHHUS (parMeHT, Hocell dso Ha peruMkanus. pt38 usrinexna e
OTJIMYEH KaHIUAAT 3a Ch3J]aBaHE Ha COBAJIKOB BEKTOp 3a reHHa excrpecus B Escherichia coli
u Streptococcus thermophilus, THif kaTo € Maabk MO pa3Mep, HMMa IET YHUKAIHU
PECTPUKIIMOHHU MECTa U U3BECTHO MECTOINOJIOKEHHE Ha HaYaJlOTO Ha PEIUIMKAIHS.
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16. Starch-degrading activities of Bulgarian yeast isolates

Petrova P., Gouliamova D., Petrov K., Stoyancheva G., Dimitrov R. (2009) Biotechnology &
Biotechnological equipment, vol. 23, 651 — 654 (IF 0.291)

Abstract

Twenty yeast strains, able to degrade starch as a sole carbon source were isolated from plants
and insects, inhabiting Bulgarian mountains, as well as from fermented foods. The probes
were taken aseptically and the corresponding microflora was isolated as pure cultures in
selective media. The strains' identification was based on classical taxonomy criteria, including
cells and colony morphology, physiological requirements, carbohydrate utilization profiles
and enzyme activities tests. The new isolates belong to genera Saccharomyces, Geotrichum,
Candida, Metschnikowia, Clavispora, Wickerhamiella, Debaryomyces, Kloeckera and
Rhodotorula. Aiming to find out strains with possible biotechnological application, the main
fermentation products of our isolates were estimated. After aerobic cultivation in medium,
containing 20 g/l glucose fourteen strains accumulated high amounts of ethanol; all formed
some lactic acid and six strains—succinic acid. The starch-degrading activity was evaluated
quantitatively by measuring the light absorption of the iodine-starch complex. The Kinetic
experiments, carried out using 10 and 20 g/I starch, showed that all strains were capable to
degrade it at different levels. In view of the strains' vigorous growth in starch-containing
media, the potential of the isolates to produce valuable chemicals from starch was studied.

Pesrome

Ot pacreHust 1 HaceKOMH, oOMTaBaIy OBJITAPCKUTE ITUIAHWHH, KAaKTO U OT (hepMEHTHpAIN
XpaHu ca wuzojgupanu 20 1mamMa JApOXKIU, CIOCOOHM Ja pasrpaxaarT HUIIECTETO KaTo
€IMHCTBEH W3TOYHHK Ha BbIIepoa. [IpoOuTe ce B3emMar acenTHYHO M CHOTBETHATA
MUKpOQJIIOpa ce U30Jiupa KaTo YUCTU KYJITYpHU B celleKTHBHa cpena. Mnentudunupanero Ha
IIIaMOBETE C€ OCHOBABA Ha KJIACMYECKU KPUTEPUH 32 TAKCOHOMUS, BKIIFOUUTETHO MOP(OIOTHs
Ha KJIETKUTE W KOJIOHHSTA, (U3MOJOTMYHU H3UCKBAHUSA, MPOGWIM Ha H3MOJI3BaHE Ha
BBIVIEXUIPATH U TECTOBE 32 €H3UMHA aKTUBHOCT. HOBUTE M30/1aTH MPUHAANIEKAT KbM POIOBE
Saccharomyces, Geotrichum, Candida, Metschnikowia, Clavispora, Wickerhamiella,
Debaryomyces, Kloeckera u Rhodotorula. C 1ien oTkpuBaHe Ha IaMOBE C BB3MOXKHO
OMOTEXHOJIOTHYHO TPUIIOKEHUE OsXa OIIEHEHH OCHOBHHUTE ()ePMEHTAIMOHHU MPOIYKTH Ha
HamuTe wu3osatu. Cien aepoOHO KyJnTHBHpaHe B cpeaa, chabpkama 20 g/l rirokosa,
YEeTUPUHAJECET IlaMa HaTpylaxa roJieMHd KOJMYeCTBa €TaHOJ; BCUYKM o0Opa3yBaT MaJlko
MJIEYHA KHCEJIMHA M HIECT IamMa — SHTapHa KUCeIHHA. AKTHBHOCTTA Ha Pa3Trpa)KJIaHETO Ha
HUIIECTETO CE OLIEHSABAa KOJIMYECTBEHO 4Ype3 M3MEepBaHE Ha a0copOIusaTa Ha CBETIMHA Ha
KOMIUIeKca Hoa-aumecte. Kunernunure ekcriepumentu, mposeneHu ¢ 10 u 20 g/l Humecre,
MoKa3axa, ye BCUYKH I1aMOBe ca CIIOCOOHHM JIa To pa3rpaxjar B pasziauyHa creneH. C orjien Ha
SHeprUYHMs pacTeX Ha IIaMOBeTe B Cpela, ChAbpKaIla HUIECTe, Oelle MpoydeH
MOTEHINATBT Ha N30JIATUTE Ja TPOU3BEXKIAT [IEHHN XUMHUKAITU OT HHUIIECTE.
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17. Genetic diversity of bacteriophages highly specific for Streptococcus thermophilus
strain LBB.A

Ishlimova D., Urshev Z., Stoyancheva G., Petrova P. Minkova S. Doumanova L. (2009)
Biotechnology & Biotechnological equipment, vol. 23, 1340-1345. (IF 0.291)

Abstract

Eight virulent bacteriophages @Al, ¢A2, ¢AS, A6, pDmA, ¢SfA, ¢PtA and @A7, that
showed high specificity for Streptococcus thermophilus strain LBB.A, the streptococcal
component of an industrial yogurt starter, were isolated. The comparison of the Hindlll and
EcoRV restriction patterns of the phage DNA revealed limited relatedness between the
isolates, clustering together only @AS with @A6 and indicating similarity between @SfA,
¢oPtA and @A7. All eight bacteriophages were classified as costype phages. An internal region
within a conserved 2.2 kbp EcoRI DNA fragment typical for the majority of S. thermophilus
bacteriophages was present in six of the phage isolates and was absent in DmA and @AI.
PCR amplification of the VR2 region of the antireceptor gene yielded an 800 bp product for
seven of the phages and a 700 bp product for ¢A2. The genome size of the eight phage
isolates was in the range of 33.4-37.3 kbp. Of a total of 62 other S. thermophilus cultures
¢Al, oDmA and @PtA were able to infect only two strains with reduced effectiveness of
plaquing. Despite the broad genetic diversity of phages of S. thermophilus strain LBB.A, a
two-step selection procedure, involving successive challenge of the bacterial culture with A1
and A7, was sufficient to obtain mutants resistant to all eight phases.

Pesrome

Ocewm BupyneHntau 6akrepuodaru gAl, pA2, eAS, A6, pDmA, ¢SfA, ¢PtA u ¢A7, kouto
MOKa3BaT BUCOKa crienuuaHocT 3a Streptococcus thermophilus mam LBB.A, cTpentokokoB
KOMITOHEHT Ha MHJyCTpHaJlHa 3aKBacka, ca n3onupaHu. CpaBHEHHETO HAa PECTPUKLUOHHUTE
npodmmn Ha HindIll u EcoRV Ha ¢arosara JIHK pa3kpuBa orpaHnueHa CBbp3aHOCT MEXIY
U30JIaTUTE, Tpynupa camo Ha @AS ¢ A6 1 mokasza Ha cxoacTBO Mexay OSfA, ePtA u @A7.
Bceunukure ocem Oaktepuodarn Osixa kinacupuiupaHu kato ¢aru or costype. BuTperien
peruoH B pamkuTe Ha 3anaseH 2.2 kbp EcoRI IHK ¢parment, TunuyeH 3a no-roismMara 4acTt
ot Gakrepuodarute Ha S. thermophilus, npuchcTBa B 1meCT OT (paroBu U307aTH U OTCHCTBA B
¢DmA u @Al. PCR ammundukanuara Ha VR2 obnacrra Ha aHTHpenenTopHus red gasa 800
bp npoaykr 3a cenem ot garute u 700 bp nponykr 3a ¢A2. PazmMepbT Ha TeHOMa Ha OCEMTE
(daroBu wm3onatu € B auanazoHa ot 33,4-37,3 kbp. Ot obmo 62 apyru kyntypu Ha S.
thermophilus, A1, ¢DmA u @PtA ca 0sixa B ChCTOSIHME Ja 3apa3siT caMo JiBa IiaMa C
HaMmaiieHa eeKTUBHOCT Ha ,,plaquing“. Bbhopekn mIMPOKOTO TEHETHYHO pa3zHOoOpaszue OT
¢aru Ha S. thermophilus mam LBB.A, nByeramna mpouenypa 3a CeleKIus, BKIIOYBAIIA
MOCJIeIOBATEIHO TPEeTUpaHe Ha OakTepuanHaTa Kyatypa ¢ @Al um @A7, e gocTaTbyHa 3a
NoJiy4aBaHe Ha MyTaHTH, YCTOMUMBU Ha BCHUKHUTE OceM (aru.

18. Genomic approaches to yeast taxonomy
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Gouliamova D., Dimitrov R., Petrova P., Stoyancheva G., Petrov K. (2009) Biotechnology &
Biotechnological equipment, vol. 23, 519 — 523. (IF 0.291)

Abstract

Yeasts have ecological, medical and biotechnological importance. They are primary drivers of
global carbon cycle and they belong to the most valuable microorganisms for industrial
applications. Despite their importance, yeast remain poorly classified, particularly at the level
of strains. Accurate identification of yeasts is essential in medicine, biotechnology and for
understanding interactions in the ecosystem. Our review will focus on genomic tools currently
used in taxonomy of yeasts.

Pesrome

I[poncm/ne uMmart €KOJIOTHMYHO, MCAUIIMHCKO H 6I/IOTCXHOHOFI/I‘IHO 3HAYCHHUC. Te Cca OCHOBHH
JIBUTATEIM Ha TJ00aqHUsS BBIVICPOJACH IMKBI M NPUHAIICKAT KbM HaH-IICHHHUTE
MHKPOOPTraHU3MH 32 IPOMHUIIUICHU TPHIIOKEHUS. BhIIpeku BaKHOCTTA CH, IPOXKIUTE OCTABAT
cnabo kimacuduIpany, 0cCOOEHO Ha HUBO IaMoBe. TOYHOTO UACHTU(UIIMPAHE HA APOKIUTE
€ OT CBIICCTBEHO 3HAYCHUE B MeEAWIMHATA, OMOTEXHOJOTMHTE W 3a pa30upaHETO Ha
B3aMMO/ICICTBUATA B eKocucTemMara. HammsT nperen e ce CbCpeioTOUN BbPXY FEHOMHUTE
I/IHCTPYMCHTI/I, M3II0JI3BAHU B MOMCHTA B TAKCOHOMMUSATA HA IlpO)KI[I/ITC.

Production of bacteriocins by lactic acid bacteria

Stoyancheva G., Stoyanov A. (2017) Microbiology for a better health and industry, jubilee
book 70th anniversary of the Stephan Angeloff Institute of Microbiology, pp. 61-70,
ISBN:978-954-92882-2-3

Abstract

Bacteriocins are small ribosomally synthesized antimicrobial peptides produced by bacteria
that Kill or inhibit the growth of other bacterial strains. Many Lactic Acid Bacteria produce a
high variety of different bacteriocins which are structurally, functionally, and ecologically
diverse. Lately there is an increased interest to bacteriocins from LAB due to their potential as
both natural food preservatives and as next-generation antibiotics targeting the multiple-drug
resistant pathogens. Our work includes isolation of LAB strains from different Bulgarian
ecosystems, study of their antimicrobial activities and bacteriocin production. The explore
strains belonged to the genus: Lactobacillus, Streptococcus, Enterococcus and Leuconostoc.
All strains were identified using 16S rDNA sequencing analysis. We analyzed the genes
encoding for bacteriocins and determined primary the physicochemical nature of those active
substances. Many strains producing bacteriocin substances active against various Gram+ and
Gram— microorganisms and Candida were found. The genes related to the bacteriocin
production in different strains were identified and sequenced. The presence of genes for
gassericin A, gassericin T, acidocin LF221A and helveticin operon in the genome of some
active isolates was proved. Selected Lactobacillus isolates inhibit the growth of pathogen
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microorganisms and are part of Human Microbiota. After additional researches, they can use
in developing probiotic products for reduce the risk of infections.

Pesrome

bakrepuonuauTe ca MajdKkd pUOO30OMHO CHUHTE3MpPAHM AHTUMUKPOOHM  NENTUIH,
MPOU3BEXKIAHU OT OaKTepuu, KOUTO MHXMOUpAT pacTrexka Wid yOuBar JOpyru OakTepHalHU
mamoBe. Muoro muteyHokucenu Gakrepun (MKDB) mpousBexnar OakTepHOLMHU, KOUTO ca
CTPYKTYpHO, (PYHKIIMOHAIHO U €KOJOTHYHO pa3iuyHu. Hamocnenbk MMa MOBUILEH MHTEpPEC
TO4HO KbM OakTepuonuuu or MKbB nopaau TexHus noTeHuan KaTo eCTECTBEHH XPaHUTEITHU
KOHCEPBAaHTH M KaTO TEPAIeBTUYHM AHTUOMOTHLIM CpElly MYJITH-PE3UCTEHTHH MaTOTCHHH
mamoBe. Hamrara paborta BkiItouBa m3onupane Ha mamoBe MKDB or pasnmuynu Obarapcku
€KOCHUCTEMH, NMPOYyYBAHE HA TEXHUTE AHTUMHUKPOOHM AaKTUBHOCTH U CIIOCOOHOCTTAa MM J1a
npoaynupar OakTepuouuHu. M3cnenBanuTe M301aTH NPUHAAISKT KbM poa: Lactobacillus,
Streptococcus, Enterococcus u Leuconostoc. Beuuku mamoBe 0sixa uaeHTU(UIUpPAHU C
nomomra 16S p/IHK cexBenmmonen ananu3. Karo crnenBamr eram ot paboTata HH
aHaIM3MpaxMe HaIU4YMeTO Ha TeHW, KOAWpalld OaKkTEepUOIMHU U  H3CJIEIBaXMe
(U3MKOXMMHUYHATA TPUPOJIa HAa AKTUBHUTE CcyOcTaHIMU. bsixa HamepeHH MHOTrO IaMOBE
MPOayLHpaIly OaKTEpUOIUH-TIOJO0OHU BEIIeCTBAa aKTUBHHU cpelty paznuunu ['pam + u ['pam —
mukpooprannsmMu u Candida. I'enute, cBBp3aHM C OaKTEPHOIMHOBATAa MPOAYKLHUS MpPU
pa3nuyHM ImamoBe Osxa WIACHTU(QHUIMPAHW M CEKBeHHWpaHW. Hanmnumero Ha TEeHH 3a
OakTepuormaATe: gassericin A, gassericin T, acidocin LF221A u helveticin B reHOMa Ha
HSKOM aKTHUBHHUTE H30JIaTH Oemie aokazaHo. M30paHuM NakTOOAIMIHM H30JaTH IOTHCKAT
pacTeka Ha MaTOT€HHM MHUKPOOPTaHM3MH M ca 4YacT OT 4YoBemkarta Mukpoduopa. Cren
JOMBIHUTETHN H3CJIEBaHus, T€ Morar Jga ObJaT H3MOJ3BaHM NpuU pa3paboTBaHETO Ha
MPOOUMOTUYHH MPOIYKTH 32 HaMallsiBaHe pUCKa OT HH(PEKIUH.

OTtHacsamu ce KbM AonbJHUTeTHUTEe KpuTepuu Ha UMukb-BAH:

Study of vaginal lactobacilli from Bulgarian women

Stoyancheva G., Dimitonova S., Petrova P., Aleksandrova R., Tzvetkova I., Danova S., XI
congress of Microbiology, 4-7 October 2006, Varna, Bulgaria, Proceedings book, (rmieHapen
JTOKJIa]1)

Abstract

The human vagina is a complex dynamic ecosystem containing an abundance of
microorganisms. In women of childbearing age this system is dominated by Lactobacillus
spp., producing a variety of metabolites including lactic acid which maintains the acidic
conditions (pH<4.0), hydrogen peroxide (H.O;), bacteriocins and other antimicrobial
substances as important inhibitors of the pathogenic organisms in the vagina. The use of
probiotics to control certain infections and to reestablish the human bacterial microbiota is
gaining acceptance as an alternative to conventional antibiotic therapy. The present study
summarised results from tree-years research project on Lactobacillus microflora of sixty
reproductive-age Bulgarian women. Forty eight strains isolated from collected vaginal
samples were determined as Lactobacillus sp. Antagonistic activity of all vaginal lactobacilli
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were evaluated by different in vitro methods. Active strains inhibiting the growth of
pathogens were selected. Qualitative tests for H,O, and exopolysaccharides production was
made. Some of these exopolysaccharides promoted Lactobacillus adhesion to epithelial cells
and it is important for vagina colonization. In order to revealed the biodiversity of studied
Lactobacillus strains six molecular methods (ribotyping, ARDRA, rep-PCR, PCR with
species-specific primers, hybridization with species-specific probes and sequencing analysis)
were applied. The predominant species in the studied group was L. fermentum. Three strains,
possessing high antimicrobial activity were studied by sequencing analysis of 16S rDNA.
After additional research, these strains could be used as therapeutic agents for the treatment
and prevention of urogenital infections. This work was financially supported by National
Council for Scientific Research of Republic of Bulgaria. (Grant MY -J1-1406/2004).

Pesrome

Barunannara MukpoOMoTa € JUHAMHYHA EKOCHUCTEMa, KOSTO BKJIIOYBA MHOXKECTBO
MUKpoopranu3mu. [Ipu keHu B 1eTepofHa Bb3pacT Ta3u CHCTEMa € JIOMUHUpPaHA OT BUI0BE
Lactobacillus spp., mpou3Bexaany pa3IuaHd META0OJUTH, BKIIOUNTETHO MJICUHA KUCEIINHA,
KOSTO TOAmbpka KkucenuHuute ycioBus (pH<4,0), Bogopomen mnpekuc (H20,),
OaKTepUOIMHN U JPYrd AHTUMHUKPOOHU BEIIECTBA, BAXKHU WHXHOUTOPU Ha MaTOTEHHU.
W3non3BaHneTo Ha NPOOMOTHIIM 3a KOHTPOJUpaHE Ha omnpeneseHdn HHPekmun u 3a
BB3CTAHOBSIBAHE Ha YOBEIIKAaTa OakTephallHa MUKPOOHMOTa Ce MpHeMa KaTo ajlTepHaTHBA Ha
KOHBCHIIMOHATHATA AHTUOMOTHYIHA TEPAITHSL.

Hacrosimoto u3cnensane 0600maBa pe3yaTaTure OT TPUTOAMIICH M3CIEI0BATEICKH MPOCKT
3a Lactobacillus muxpodnaopa na 60 O6barapku B penpoayKTHBHa Bb3pacT. Uetupugecer u
OCeM IIlama, U30JIMpaHu OT ChOpaHW BarMHAJIHU MpooOH, Osixa onpeneneHu kato Lactobacillus
Sp. AHTaroHMCTMYHATa AKTHMBHOCT HA BCUYKM BarvMHajJHU JIAKTOOALMIM C€ OLICHSABA dYpe3
paznuuHU in vitro metogu. M30paHu ca akTUBHU IIaMOBE, MHXUOHUpAIINM pacTexa Ha
maToreHu. VI3BBpIIEeHW ca KadecTBEHH TECTOBe 3a Tmpou3BojacTBO Ha H»0, w
eK3omoian3axapuan. HsKoW OT Te3n eK30MOoMu3axapuad HachpyaBaT —aaxe3usTa Ha
Lactobacillus kbM enuTenHUTE KJIETKH M TOBA € Ba)XXKHO 3a KOJIOHM3alMsTa Ha BaruMHara. 3a
paskpuBaHe Ha OuWopazHOOOpa3weTo Ha wu3ciaenBaHute mamoBe Lactobacillus 0Osxa
NPUIIOKEHW MIecT MOJeKyIsipHH Metona (puOorunupane, ARDRA, rep-PCR, PCR ¢
BUaOCTieNn(PpUYHN TipaiimMepu, XuUOpUaM3alusl ¢ BUAOCTICHU(DUYHN COHIU M CEKBEHIIMOHEH
ananus). [IpeoOnanmaBamusaT BuUA B u3ciensaHata rpyma e L. fermentum. Tpu mawma,
MPUTEKaBalll BHUCOKA aHTUMUKpPOOHA aKTHBHOCT, OsiXa H3CJIEIBaHU Ype3 CEKBEHIIMOHEH
aHann3 Ha 16S rDNA. Cnex nONbIHUTENHU H3CIAEABaHMS TE3M IIaMOBE MOraT Ja ce
M3MOI3BAaT KaTO TEPANeBTUYHHM CPEJICTBA 3a JICYCHHWE W MPO(PIIAKTHKA HA YPOTCHUTAITHU
nndexnuu. Paborata e ¢ ¢uHaHcoBa monkpena Ha Hanwuonamnuss ¢GoHA 3a HAyYHU
uscnenBanus Ha Penyonuka beirapust. (I'pant MY-J1-1406/2004).
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