Pe3roMeTa Ha HAyYHM MYOJIUKAIMM HA AHTJIMACKHU U 0BJITrapcKH, ChIJIACHO
MHHUMAJHUTE HAalHOHAJHU KpuTepuu o 3PACPDB u nonbaHuTeTHUTE
usuckBanusa Ha UMuxk-bAH
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MUKpoOuosorus®, MacTUTYyT o mukpodbuomnorus ,,Credan Anrenos nmpu BAH.

[lybnukamuu ca pasnpenesieHd O Tpylnu Mokaszarenu cbriacHo usnuckBanusita Ha 3PACPH B
CBHOTBETHOTO NMPO(ECHOHAIHO HAIpaBJICHUE, KAKTO clie/iBa: o010 29 myOiaukaimu, 6 BKIIOYSHH 10
nokasaren B u 15 mo mokazaren I'; u 8 myOnukauuu u nokiaad, myOnuKyBaHW B HepedepupaHu
CIMCAHMSI HJTM COOPHHUIIN C HAYYHO PEICH3UpPaHE.

ITyomukanuu no I'pyna ot nokasarenu B na 3PACPb

1. Bucur, B., Mallat, E., Gurban, A., Gocheva, Y., Velasco, C., Marty, J.M. & Noguer, T. (2006).
Strategies to develop malic acid biosensors based on malate quinone oxidoreductase (MQO).
Biosensors and Bioelectronics, 21(12), 2290-2297. (Q1)

Abstract:

An amperometric biosensor based on malate quinone oxidoreductase (MQQO) was developed
for monitoring of the malolactic fermentation of wines. Screen-printed electrodes coupled with
appropriate mediators were used as transducers for this novel biosensor. MQO was immobilized by
physical entrapment in a photo-cross-linkable poly (vinyl alcohol) polymer (PVA-SbQ) on the surface
of the working electrode. Several electrochemical mediators were studied in order to lower the applied
potential and minimise the matrix effects. Among them, 2,6-dichlorophenol indophenol (DPIP) and
phenazine methosulfate (PMS) were chosen for further development. The working conditions
(mediator concentration, applied potential and pH) were optimised for both DPIP and PMS. Detection
limits for both types of biosensors were of 5 uM malic acid. Sensitivities obtained for the linear part of
the calibration curve were 0.85 and 1.7 mA/M for the biosensors based on DPIP and PMS,
respectively. Interferences due to non-specific oxidations were shown to be negligible when using
PMS as mediator.

Pe3rome:

Pa3paboren e ammepomerpuueH OuoceH30p Ha 0Oa3aTa Ha MajaT XMHOH OKCHAOpEIyKTas3a
(MQO) 3a nabmroneHue Ha sIOBTYHO-NAKTUYHATA ()EpPMEHTAIlMs HAa BUHA. EIEKTpoau, ChUeTaHU C
MOJIXOASAIIM MEIHATOpH, 0sXa U3IMOJI3BaHU KaTo MpeodpaszyBaTey 3a TO3UM HOB OuoceH3op. EH3UMBT
Oere UMOOMIM3MpaH upe3 GU3MUECKO YIaBsHE BbB (POTO-OMpPEKEH MO (BUHUI aTKOXOJ) TOTUMED
(PVA-SbQ) Ha MOBBPXHOCTTa Ha PabOTHHUSA €IEKTPOJ. bsAxa M3cleBaHU HAKOJIKO €IEKTPOXUMHYHH
MeanaTopa, 3a Ja ce€ HaMaJld MPWIOKEHUST MOTEHIIMAI W Jla ce CBeJaT JO0 MUHUMYM e(eKTHUTe Ha
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Marpunata. Cpen Tax 2,6-guxnopodenon uapodenon /JAXHW/ u denazun merocyndar /OM/ Osxa
n30paHH 3a MO-HATATBIIHO pa3BUTHE. PaOOTHUTE yCIIOBUS KOHIEHTpALUs HAa MEIUATOp, MPUIIOKEH
noteHman u pH) 6sxa ontumusupanu kakto 3a JIXU, taka u 3a @M. ['panunuTe Ha OTKpUBaHE U 32
nBaTa BUAa OmoceHzopu ca 5 M s0biueHa kucenwHa. UyBCTBUTETHOCTTA, TOTyYeHA 3a JTUHEHHATA
4acT Ha KanuOpalnunoHHaTa KpuBa, oeme cboTBeTHO 0,85 1 1,7 mA/M 3a 6uocenzopure, 6a3upaHu Ha
IOAX1N u ®OM. IlokazaHo e, 4e CMYIICHHSATA, IBJDKANIM CE Ha Heclnenu(UIHN OKHUCIICHUS, ca
HE3HA4YMTENIHU IIpy u3non3sane Ha @M kaTo Menuarop.

2. Urshev, Z., Gocheva, Y., Hristova, A., Savova, T., Krusteva, R. & Ishlimova, D. (2012).
Gene-specific PCR amplification of technologically important lactococcal genes. Biotechnology &
Biotechnological Equipment, 26(1), 39-44. (Q3)

Abstract:

A set of gene-specific PCR techniques were used to characterize lactococcal cultures from the
LBB collection. Initially the species identification of lactococci was confirmed by targeting the
glutamate decarboxylase gene (gadB). PCR amplification of the genes for membrane proteinase (prtP)
and citrate permease (citP) was used to select strains which grow rapidly in milk and/or ferment
citrate. The prtP + and citP + phenotype was confirmed using differentiating microbiological media. It
was proved that the citP + phenotype was always associated with strains of L. lactis ssp. lactis biovar.
diacetylactis — an important aroma forming variety of dairy lactococci. In all diacetylactis strains the
citP gene was localized on a 8.2 kbp plasmid. The lactococcal cultures were also tested for the
presence of nisin synthesis (nisA/Z) genes. Potentially lysogenic lactococcal cultures which carry in
their genome the gene of prophage integrase (int) were detected. From the tested strains nearly one
third were int-positive. The thermal induction of prophage activity was demonstrated for the int +
strain L. lactis ssp. lactis LBB.C1/6.

Pe3rome:

3a xapakTepu3upaHe Ha JIAKTOKOKOBUTE KyITypu OT Kosekuusara Ha EJIBU Osxa uznon3Banu
Habop ot reHHo-cienupuuHn PCR Ttexnuku. I[IppBoHawamHo BuAOBaTa HIASHTHU(UKALUS Ha
JAKTOKOKUTE Oelle MOTBbpJEHA 4Ype3 HacouBaHE KbM IeHa Ha riyramataekapOokcuiiazata (gadB).
PCR ammmdukanusta Ha TeHUTE 32 MeMOpaHHa npoTtenHasa (prtP) u nutparHa nepmeasa (citP) Geme
M3IOJI3BaHa 3a CeJeKTHpaHe Ha IIaMOBEe, KOUTO pacTtaT Obp30 B MISKO W/WIM (EpPMEHTUPAT LIUTPAT.
®enorunst prtP+ u citP+ e morBbpaeH ¢ momornTa Ha AUdEpeHITUPAId MUKPOOHOIOTUYHU CPEIH.
bemie nokasano, ue denorunsT citP + BuHarum e cBbp3aH ¢ mamose Ha L. lactis ssp. lactis biovar.
diacetylactis - Baxna apomaTooOpasyBailia pPa3HOBUIHOCT HAa MIICYHUTE JAKTOKOKU. [IpuM BCHYKH
mramoBe diacetylactis rensr citP e nokanusupan BbpXy mia3mMun ¢ abpkuHa 8,2 kbp. JlakTokokoBuTe
KynTypu Osixa TeCTBaHM W 3a HajJW4Me HAa TeHHM 3a CHHTe3 Ha HM3MH (nisA/Z). bsxa oTkputu
MOTEHIIMAJIHO JM30T€HHU JaKTOKOKOBHM KYITYpPH, KOMTO HOCAT B F'€HOMa CH reHa Ha mpodarosara
unTerpasa (int). IToutu eqHa Tpera oT u3cienBaHUTE HiamoBe Osixa int-mosokutenHu. TepMUYHOTO

UHIylUpaHe Ha mpodareHasHata aKTHBHOCT Oerie Aoka3zaHo 3a int+ wama L. lactis Ssp. lactis
LBB.C1/6.
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3. Eneva, R., Engibarov, S., Gocheva, Y., Mitova, S., Arsov, A., Petrov, K. Abrashev, R.,
Lazarkevich, I. & Petrova, P. (2022). Safe sialidase production by the saprophyte Oerskovia
paurometabola: gene sequence and enzyme purification. Molecules, 27(24), 8922. (Q1)

Abstract

Sialidase preparations are applied in structural and functional studies on sialoglycans, in the
production of sialylated therapeutic proteins and synthetic substrates for use in biochemical research,
etc. They are obtained mainly from pathogenic microorganisms; therefore, the demand for apathogenic
producers of sialidase is of exceptional importance for the safe production of this enzyme. Here, we
report for the first time the presence of a sialidase gene and enzyme in the saprophytic actinomycete
Oerskovia paurometabola strain 0129. An electrophoretically pure, glycosylated enzyme with a
molecular weight of 70 kDa was obtained after a two-step chromatographic procedure using DEAE
cellulose and Q-sepharose. The biochemical characterization showed that the enzyme is extracellular,
inductive, and able to cleave a(2—3,6,8) linked sialic acids with preference for a(2—3) bonds. The
enzyme production was strongly induced by glycomacropeptide (GMP) from milk whey, as well as by
sialic acid. Investigation of the deduced amino acid sequence revealed that the protein molecule has
the typical six-bladed B-propeller structure and contains all features of bacterial sialidases, i.e., an
YRIP motif, five Asp-boxes, and the conserved amino acids in the active site. The presence of an
unusual signal peptide of 40 amino acids was predicted. The sialidase-producing O. paurometabola
0129 showed high and constant enzyme production. Together with its saprophytic nature, this makes it
a reliable producer with high potential for industrial application.

Pe3rome:

Cuanuiasute HaMHUpaT NPUIOKEHUE NPU U3CIEABaHMA Ha (DYHKIMUTE HA CHUAIOTIMKAHH, B
MIPOU3BOJICTBOTO Ha CHAJMIUPAHU TEPANeBTUYHU MPOTEWHH M CHHTETUYHHU cyOcTpatd u nap. Te ce
MOJTy4aBaT TJABHO OT TATOT€HHH MHUKPOOPTaHW3MH; CIIEJOBATETHO THPCEHETO Ha amaToreHHHU
MIPOM3BOIUTENIM HA CHaMJla3a € OT U3KIIOYUTEIHO 3HaYeHHEe 3a 0€30MacHOTO MPOU3BOACTBO HA TO3U
eH3uM. Tyk 3a IbpBU IIBT ChOOIIABAME 32 HAJIMYMETO HA CHAJUAA3€H I'eH M €H3UM B CarpO(UTHHS
aktuHomuier Oerskovia paurometabola mam O129. EnekTpodopeTHdHO YHUCT, TIMKO3HINPAH SH3UM
c monekynHo tersio oT 70 kJIA Oemie mosyueH ciea JByeTamHa Xpomarorpadcka mporenypa c
m3non3Bane Ha JIEAE-nienynosa u Q-cedapoza. buoxumuyHaTa xapakTepucTuka mokasa, ye eH3uMbT
€ U3BBHKJIETHhUCH, HHIYKTUBEH U CIOCOOEH Na pasiensa o(2—3,6,8) cBbp3aHU CHAJIOBH KUCEIHHH C
npennouyntaHue KbM o(2—3) Bpb3ku. [IpoM3BOACTBOTO HAa €H3UM € CHJIHO HHIYLHUPAHO OT
rnukoMakponentu] (I'MII) oT miedna cypoBaTka, KakTo U OT cHUajoBa KHcenuHa. M3ciensaneTo Ha
aMMHOKHMCEJIMHHATA [OCJeI0OBAaTEeIHOCT Ha OenThYyHAaTa MOJEKYIa, pa3KpH, uYe NpOTeHHOBAaTa
MOJIeKyJla KMMa THUIIMYHATa CTPYKTypa Ha [-mpomenepa C MIECT BbpXa U ChAbPKA BCHUYKU
XapaKTepUCTUKH Ha OakTepHalHUTE cuainuaasu, T.e. YRIP MoTuB, mer Asp-KyTHHM W 3ama3eHHTe
aMMHOKHMCEIIMHHU B aKTUBHUS cailT. [Ipeacka3aHo e Hanu4YueTo Ha HeoOMyaeH curHaieH nentuj ot 40
amuHOKHcenuHn. Curesmpamusat cuanumaza, O. paurometabola mam O129 mnoka3Ba BHCOKO u
MIOCTOSTHHO TIPOM3BOJICTBO HAa E€H3UMH. XapaKTepUCTHKH, KaTo cacrnpo(UTEeH XapakTep M BUCOKa
CTeTIeH Ha MPOAYKIUS Ha CHAIWAa3a ca TNPEANOoCTaBKa 3a WHIYCTPUATHO TPWIOKEHHE Ha
W3CIICIBAHUAT IIIAM.
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4. Eneva, R., Engibarov, S., Gocheva, Y., Mitova, S. & Petrova, P. (2023). Novel sialidase
from non-pathogenic bacterium Oerskovia paurometabola strain 0129. Zeitschrift flir Naturforschung
C, 78(1-2), 49-55. (Q3)

Abstract:

Bacterial sialidases are enzymes that are involved in a number of vital processes in
microorganisms and in their interaction with the host or the environment. Their wide application for
scientific and applied purposes requires the search for highly effective and non-pathogenic producers.
Here, we report the first description of sialidase from Oerskovia paurometabola. The extracellular
enzyme preparation was partially purified. The presence of sialidase was confirmed in native PAGE
treated with the fluorogenic substrate 4MU-Neu5Ac. Maximum enzyme activity was registered at 37
°C and in the pH range of 4.0-5.5. The influence of metal ions and EDTA was examined. It was
demonstrated that EDTA, Mn®* and Ba*" ions inhibit the sialidase activity to different extent, while
Cd?*, Fe’* and Fe** have stimulating effect on it. These features are studied for the first time
concerning sialidase of Oerskovia representative. Cell bound sialidase and sialate aldolase were also
established.

Pe3rome:

bakrepuannute cuanumasu ca €eH3MMH, KOUTO y4acTBAT B peaUIla KU3HEHOBAXXHU IMPOIIECH B
MUKPOOPraHU3MUTE W MPU TAXHOTO B3aUMOJECHCTBHE C TOCTONPHUEMHHMKA WIIM OKOJHAaTa Cpena.
IupokoTOo UM M3MOJI3BaHE 32 HAYYHU W MPHUIIOKHU IIeJIM, Hallara ThPCEHETO Ha BUCOKOE()EKTUBHU U
HEMaTOreHHW MPOAyIEeHTH. TyK ce JOKjaaBa MbPBOTO ONMKCaHWe Ha cuadumasza ot Oerskovia
paurometabola. M3BbHKICTHUHUAT €H3UMEH Mperapar Oelle YyacTUYHO NpeuyrcTeH. Hamuumero Ha
cuanyaa3a ce MOTBBPK/aBa B HATHMBHA TeN eleKTpodopesa, TpeTupaHa ¢ (HIyoporeHHusi cyOcTpar
4MU-Neu5Ac. MakcumaiHa €eH3MMHA aKTUBHOCT € peructpupana rpu 37 °C u B quanaszona Ha pH 4,0
— 5,5. U3cnenBaHo € BIMAHUETO HAa HsIkou MeTanHu WoHU UM EJITA BBbpXy €H3MMHAaTra aKTMBHOCT.
Hoxkazano e, ue EJITA, Mn?" u Ba®" itonu MHXHOUpAT B pa3jMyHa CTENEH CHAINa3HaTa aKTUBHOCT,
nokaro Cd*, Fe?* u Fe* umar cTUMYyJHpanl epekT BbpXy Hes. Te3u XapakTepuCcTUKH ca IPOyUYeHH 3a
IBPBH BT 10 OTHOIIICHWE Ha CHanWia3ata Ha mpenacraButen Ha Oerskovia. YcraHOBeHH ca ChIO
KJIEThYHO CBbp3aHa CHAJIWJa3a U CUaJaT ajjioasa.

5. Abrashev, R., Krumova, E., Petrova, P., Eneva, R., Dishliyska, V., Gocheva, Y., ... &
Angelova, M. (2024). Glucose Catabolite Repression Participates in the Regulation of Sialidase
Biosynthesis by Antarctic Strain Penicillium griseofulvum P29. Journal of Fungi, 10(4), 241. (Q1)

Abstract

Sialidases (neuraminidases) catalyze the removal of terminal sialic acid residues from
glycoproteins. Novel enzymes from non-clinical isolates are of increasing interest regarding their
application in the food and pharmaceutical industry. The present study aimed to evaluate the
participation of carbon catabolite repression (CCR) in the regulation of cold-active sialidase
biosynthesis by the psychrotolerant fungal strain Penicillium griseofulvum P29, isolated from
Antarctica. The presence of glucose inhibited sialidase activity in growing and non-growing fungal
mycelia in a dose- and time-dependent manner. The same response was demonstrated with maltose
and sucrose. The replacement of glucose with glucose-6-phosphate also exerted CCR. The addition of
CAMP resulted in the partial de-repression of sialidase synthesis. The CCR in the psychrotolerant
strain P. griseofulvum P29 did not depend on temperature. Sialidase might be subject to glucose
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repression by both at 10 and 25 °C. The fluorescent assay using 4MU-Neu5Ac for enzyme activity
determination under increasing glucose concentrations evidenced that CCR may have a regulatory role
in sialidase production. The real-time RT-PCR experiments revealed that the sialidase gene was
subject to glucose repression. To our knowledge, this is the first report that has studied the effect of
CCR on cold-active sialidase, produced by an Antarctic strain.

Pe3rome:

Cuanunasure (HEBpaMUHUIA3UTE) KaTaJIU3UPAT OTCTPAHSBAHETO HA KPaWHUTE OCTATBLUU OT
CHaJoBa KHCEIMHA OT IMIMKONpoTenHUTe. HOBHUTE €H3MMHM OT HEKIIMHMYHU W30J1aTH IPEICTaBIIsABAT
BCE IO-TOJIAM HWHTEpPEC [0 OTHOIIEHHE Ha MPUIOKEHUETO KM B XPaHUTEIHO-BKycoBaTa u
dapmalieBTUYHATa TpOMUILIEHOCT. HacTosmoTo u3cieqBaHe uMa 3a Iell Ja OIeHM Y4acTHETO Ha
KatabonuTHAaTa perpecusTa B cieacTBue Ha Bbriepoguus ustounuk (KPB) B perymupanero nHa
OMOCHHTE3a Ha CHaI/a3a, C HUCKO TEMIIEPAaTypeH ONTUMYM, ITOJIy4€Ha OT IICUXPOTOJIEPAaHTHUS I'bOEH
mam Penicillium griseofulvum P29, uzonupan or Anrapkruka. Hanmuumero Ha Tiroko3a MHXUOUpa
cHaJInJ]a3HaTa aKTUBHOCT B PacTAlll M HEpacTsll I'bOEH MHUIE] N0 HAa4YMH, 3aBUCUM OT Jl03aTa U
BpemeTo. ChIIUAT OTIOBOP € JEMOHCTPHUpAH C MaliTo3a U 3axapo3a. 3aMECTBAHETO Ha IJIIOKO3aTra ¢
TIII0K030-6-pocdar cbio mnpenus3BukBa KartabonuTHaTa penpecus. Jl00aBIHETO Ha IHMKIMYEH
azeHo3u] MoHodocdar BoAM A0 YACTHUYHA Je-penpecus Ha CMHTe3a Ha cuanunuasza. KaraGomuTHara
perpecust B TicuxporosnepanTHus imam P. griseofulvum P29 wHe 3aBucu oOT TemriepaTypara.
Cuanmunaszara Moxe J1a ObJie MoAJI0KeHa Ha TIOTUCKaHe OT Tioko3ara kakto npu 10 °C, Taka u npu 25
°C. ®nyopecueHTHUAT aHaiu3 ¢ u3non3BaHe Ha 4MU-NeuSAc 3a ompenensiHe Ha €H3UMMHaTa
aKTUBHOCT IIPU HapacTBAlllM KOHILIEHTpAallMM Ha IJIIOKO3a JI0Ka3Ba, 4e KaTaOoJIMTHATa pernpecus B
CJIEICTBME HA BBIJICEPOJHUS HM3TOYHUK MOXE Ja HMMa peryjaropHa poJyisi B INPOU3BOJICTBOTO Ha
cuanuaaza. Excnepumentute ¢ RT-PCR B peasiHO Bpeme pa3kpuBaT, 4e T€HBT Ha CHaIuja3ara €
IIOJVIOKEH Ha IIIOKO3aHa pernpecus. J[OKOJIKOTO HM € W3BECTHO, TOBA € ITbPBHUAT JOKJIAJd, KOWTO
uzcnenBa edexta Ha KaTaboNMTHATa peENpecHs B CIEACTBHE HAa BBIVIEPOJHHUS H3TOYHHK BBPXY
CHaIN/1a3a, C HUCKO TEMIEPATypPEH ONNTUMYM, CUHTE3UPAaHA OT aHTAPKTUYECKHU IIaM.

6. Dolashki, A., Abrashev, R., Kaynarov, D., Krumova, E., Velkova, L., Eneva, R., Engibarov,
S., Gocheva, Y., Miteva-Staleva, J., Dishliyska, V., Spasova, B., Angelova M. & Dolashka, P. (2024).
Structural and functional characterization of cold-active sialidase isolated from Antarctic fungus
Penicillium griseofulvum P29. Biochemistry and Biophysics Reports, 37, 101610. (Q2)

Abstract:

The fungal strain, Penicillium griseofulvum P29, isolated from a soil sample taken from Terra
Nova Bay, Antarctica, was found to be a good producer of sialidase (P29). The present study was
focused on the purification and structural characterization of the enzyme. P29 enzyme was purified
using a Q-Sepharose column and fast performance liquid chromatography separation on a Mono Q
column. The determined molecular mass of the purified enzyme of 40 kDa by SDS-PAGE and
39924.40 Da by matrix desorption/ionization mass spectrometry (MALDI-TOF/MS) analysis
correlated well with the calculated mass (39903.75 kDa) from the amino acid sequence of the enzyme.
P29 sialidase shows a temperature optimum of 37 °C and low-temperature stability, confirming its
cold-active nature. The enzyme is more active towards a(2 — 3) sialyl linkages than those containing
a(2 — 6) linkages.
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Based on the determined amino acid sequence and 3D structural modeling, a 3D model of P29
sialidase was presented, and the properties of the enzyme were explained. The conformational stability
of the enzyme was followed by fluorescence spectroscopy, and the new enzyme was found to be
conformationally stable in the neutral pH range of pH 6 to pH 9. In addition, the enzyme was more
stable in an alkaline environment than in an acidic environment. The purified cold-active enzyme is the
only sialidase produced and characterized from Antarctic fungi to date.

Pe3rome:

YcranoBeHo e, e reOHuAT mam Penicillium griseofulvum P29, usonupan ot mouseHa mnpoba,
B3eTa oT 3aymBa Terra Nova, AHTapkTHaa, € A00Bp mpoayueHT Ha cuanuaasa (P29). Hacrosmoro
uscnenBaHe € (OKyCHUpPaHO BbPXY IMPEUHUCTBAHETO M CTPYKTYPHOTO OXapaKTepHU3UpaHE Ha EH3HMMA.
Ensumbpr P29 Oeme mnpeuyncteH ¢ momomira Ha KoyioHa Q-Sepharose m pasnpensHe upe3
Obpp3ojeiicTBama TedyHa xpomarorpadus Ha xKoimoHa Mono Q. OmpeneneHata MOJEKyJTHAa Maca Ha
npeuricteausi ensuM ot 40 kJla upes SDS-PAGE u 39924,40 Jla upe3 aHanu3 ¢ MaTpuyHa
necopburonHa/fionn3anmonHa  Maccnektpomerpus (MALDI-TOF/MS)  kopenmupa mobpe ¢
n3uucineHara Maca (39903,75 x/la) or aMHMHOKHCEIMHHATa IIOCJIEOBATETHOCT Ha E€H3UMa.
Cuammpnazara or P29 mnoka3Ba temmneparypeH ontumyM oT 37 °C M CTaOWJIHOCT IpPH HUCKU
TEeMIIepaTypy, KOETO MOTBbPK/IaBa HEWHATa CTYACHOAKTUBHA MPUpPOAa. EH3UMBT € Mo-akTUBEH KbM
o(2 — 3) cuanuIoBU BPB3KH, OTKOJIKOTO KbM TE€3H, ChAbpXKaIIH o2 — 6) BPB3KH.

Bb3 ocHoBa Ha ompeneneHaTa aMHHOKHCEIMHHA IIOCIENOBAaTeNTHOCT M 3D CTpyKTYpHOTO
Mojenupane € npexacraBeH 3D monen Ha cmanupasa P29 um ca o0sicHeHHM cBoiicTBaTa Ha CH3HMMA.
Kongopmannonnara ctabmiiHOCT Ha eH3UMa Oerie mpociieieHa uype3 (IryopeceHTHa CIEKTPOCKOMHUS
u Oelle yCTaHOBEHO, Y€ HOBMST €H3UM € KOH(OpPMAaIlMOHHO cTabWiIeH B HeyTpanHus pH auamason ot
pH 6 mo pH 9. OcBeH ToBa eH3UMBT € MO-CTAOWUJIEH B alKaJlHAa Cpefa, OTKOJIKOTO B KHCela Cpefa.
HoBust en3um e kondopmanuonHno crabmien B Heytpanaus pH nuamazon ot pH 6 mo pH 9. Ocsen
TOBa €H3UMBT € MO-CTa0MIIeH B allKajHa Cpeja, OTKOJIKOTO B Kucena cpena. IlpedncreHUsT eH3um,
aKTHBEH NPU HUCKU TEMIIEpaTypu € €JMHCTBEHAaTa CHalNa3a, IPOM3BEICHA U XapaKTepu3upaHa OT
aHTApPKTHUYECKHU I'bOU 10 MOMEHTA.

My6aukanun no I'pyna ot noka3zaresan I' na 3PACPB

7. Kabadjova, P., Gotcheva, |., Ivanova, I. & Dousset, X. (2000). Investigation of bacteriocin
activity of lactic acid bacteria isolated from boza. Biotechnology & Biotechnological Equipment,
14(1), 56-59. (Q4)

Abstract

The contents of the micro flora isolated from boza has been studied. Of 80 isolated strains of
lactic acid bacteria a group of 33 types showed antibacterial activity against different test
microorganisms (Listeria innocua F, L. plantarum 73, L. cremoris 117, E. coli). The most prospective
strains have been characterized by means of a test. The strain defined as Lactococcus lactis sbsp. lactis
14 has been isolated. Its growth curve and its ability to produce bacteriocin under different conditions
of cultivation have been studied. An attempt has been made for initial purification of bacteriocin by
means of a classical method.

Pe3rome
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N3cnenBano e chappkaHueTo Ha MUKpodopara, n3onupana ot 6o3a. Ot 80 n3oaupanu mama
Ha MIIEYHOKHCeNlu OakTepuu rpyma oT 33 BuAa MOKa3axa aHTHOAKTepuaaHa AaKTHUBHOCT CpELLry
pasnnuHM TecToBH Mukpoopranusmu (Listeria innocua F, L. plantarum 73, L. cremoris 117, E. coli).
Haii-nepcnekTuBHUTE HIaMOBE ca XapakTepu3upaHu upe3 TecT. OnpeneneHuar mam karo Lactococcus
lactis sbsp. lactis 14 e uzonupan. M3cnenBanu ca Heropara KpvBa Ha pacTeX M CIOCOOHOCTTa My Ja
MpoU3BeXka OAKTEpUOLMH TPU Pa3IMYHU YCIOBHS Ha KyATHBHpaHe. HampaBeHO € mbpBOHAYaIHO
MPEYNCTBaHE Ha OAKTEPHOIMH IO KJIACHYECKU METO/I.

8. Gocheva, Y., Krumova, E., Slokoska, L., Gesheva, V. & Angelova, M. (2005). Isolation of
filamentous fungi from Antarctica. COMPTES RENDUS-ACADEMIE BULGARE DES SCIENCES,
58(4), 403. (Q3)

Abstract:

This study reports results concerning the isolation and identification of filamentous fungi from
different regions of Antarctica. The genera with the greatest number of species were Penicillium,
Aspergillus, Mucor, Cladosporium, Alternaria, Verticillium, and Botrytis. The isolates were grouped
according to their temperature range for growth (4 — 28 °C). They were classified as extremely
psychrophilic, psychrotrophic or mesophilic fungi. Temperature-dependent modifications in growth,
conidia formation, and colony morphology on agar medium were noticed.

Pesrome:

ToBa mpoyuBaHe mnpencTaBsi pe3ylTaTH OTHOCHO HMF30mupaHeTo M WACHTUDUIMPAHETO HA
HUIIKOBUHU T'bOM OT PAa3IMYHU PErHMoHM Ha AHTapkTuka. PonoBere ¢ Hali-ronsiM Opoil BUAOBE ca
Penicillium, Aspergillus, Mucor, Cladosporium, Alternaria, Verticillium u Botrytis. M3onarure 6sxa
TpYNUpPaHU CIIOPEN TEXHUS TeMIepaTypeH auama3oH 3a pactex (4 — 28 °C). Te 6sxa knacudunupanu
KAaTo W3KIIOUUTEIHO TMCUXPO(WIHM, NCUXpOoTpodHH uiau Me3ohunHu Trbou. bsxa 3abenszanu
TeMIepaTypHO-3aBUCUMHU MOJU(HKAIMK B pacTexa, 00pa3yBaHETO Ha KOHUAUU M Mopdosorusta Ha
KOJIOHUUTE BbPXY araposara cpeja.

9. Gocheva, Y., Krumova, E., Slokoska, L., Miteva, J., Vassilev, S. & Angelova, M. (2006).
Cell response of Antarctic and temperate strains of Penicillium spp. to different growth temperature.
Mycological research, 110 (11), 1347-1354. (Q2)

Abstract:

The effect of growth temperature (10, 15, 20, 25, and 30 °C) on the cell response was
compared between two Antarctic Penicillium sp. strains (Penicillium sp. p14 and Penicillium sp. m12)
and a European temperate strain, Penicillium sp. t35. According to the temperature profiles,
Penicillium sp. p14 was identified as psychrophilic, while Penicillium sp. m12 and Penicillium sp. t35
as mesophilic fungi, respectively. The results demonstrated that the growth at low temperature does
clearly induce oxidative stress events in all strains tested. Decreases in growth temperature below the
optimal coincided with markedly enhanced protein carbonyl content, an indicator of oxidatively
damaged proteins. Also, the cellular response to growth temperature in terms of reserve carbohydrate
was determined. In the mesophilic strains there was essentially no enhancement of glycogen content.
This was in contrast to the psychrophilic Penicillium sp. p14, which gradually accumulated glycogen
in response to cold (10 °C) during the exponential phase. In addition, elevated endogenous levels of
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trehalose upon low-temperature stress were exhibited by all model microorganisms. Compared with
temperate mesophilic Penicillium sp. t35, Antarctic strains (psychrophilic Penicillium sp. pl4 and
mesophilic Penicillium sp. m12) demonstrated a marked rise in activities of protective enzymes such
as superoxide dismutase and catalase at decreasing temperatures. The results suggested that low-
temperature resistance is partially associated with enhanced scavenging systems.

Pe3rome:

EdexTpT oT Temneparypara Ha pactex (10, 15, 20, 25 u 30 °C) BppXy KJIETHUHHUS OTTOBOP
Oerie cpaBHeH MKy aBa antapkrudecku Penicillium sp. mamose (Penicillium sp. p14 u Penicillium
sp. ml2) u eBpomeiicku ymepen miam, Penicillium sp. t35. Cnopen temmneparypHute mpoduim
Penicillium sp. pl4 e uaentudunupan kato ncuxpoduieH, gokaro Penicillium sp. m12 u Penicillium
sp. t35 karo Me3o(uiIHH T'bOM, CHOTBETHO. Pe3ynaTarure MOKa3BaT, 4Ye PACTEXKBT MPU HHUCKA
TeMIlepaTypa HaMCTHHA WHIYIUPa OKUCIUTENICH CTPEC BhB BCHUKU TECTBAaHH IamMoBe. HamansiBaneto
Ha TemIleparypara TpH KYJITHBHPAHE II0J] ONTHMAalHaTa, ChBIAga C IMOJYCPTAHO MOBHUIICHO
ChAbpXaHUE Ha YyBpeneHu OenTbiu. ChIIO Taka Oerie OmpeAesieH KIEThYHUAT OTTOBOP KbM
TeMIlepaTypara Ha PacTeK 10 OTHOLICHHE Ha PE3EPBHUSI BBIJIEXUAPAT. B Me30(hHIHNUTE IaMOBE IO
CBHIECTBO HSMAIe [IOBHIIABAHE HA CHIBPKAHUETO Ha TMKOreH. ToBa Oemie B KOHTPACT C
ncuxpoduaus Penicillium sp. pl4, kolTO MOCTENEHHO HATPYNBa TJIMKOT€H B OTTOBOpP HAa HUCKH
temrnepatypu (10 °C) mo Bpeme Ha eKcCroHeHIHa HaTa (aza. B mombiHeHHE, MOBUIIEHU €HIOTCHHU
HHBa Ha Tpexajo3a IIPU HUCKOTEMIIEpaTypeH CTpec O0sXxa MOKa3aHH OT BCHYKH MOJCITHH
MUKpoopranusMu. B cpaBuenme ¢ wmesoduaams Penicillium sp. t35, antapkrhyeckw mamoBe
(ncuxpodunen Penicillium sp. pl4 u mezodunen Penicillium sp. ml2) nmoka3Bar 3HAYUTEITHO
MOBUIIABaHEe HA aKTHBHOCTTA HA 3AIUTHUTE CH3MMH KATO CYIEPOKCH JWCMYyTa3a M Karajasza Mpu
MOHIKABAIIH CE TEMIIEPATYPHU

10. Gocheva, Y., Tosi, S., Krumova, E., Slokoska, L., Miteva, J., Vassilev, S. & Angelova, M.
(2009). Temperature downshift induces antioxidant response in fungi isolated from Antarctica.
Extremophiles, 13, 273-281. (Q2)

Abstract:

Although investigators have been studying the cold-shock response in a variety of organisms
for the last two decades or more, comparatively little is known about the difference between
antioxidant cell response to cold stress in Antarctic and temperate microorganisms. The change of
environmental temperature, which is one of the most common stresses, could be crucial for their use in
the biotechnological industry and in ecological research. We compared the effect of short-term
temperature downshift on antioxidant cell response in Antarctic and temperate fungi belonging to the
genus Penicillium. Our study showed that downshift from an optimal temperature to 15° or 6°C led to
a cell response typical of oxidative stress: significant reduction of biomass production; increase in the
levels of oxidative damaged proteins and accumulation of storage carbohydrates (glycogen and
trehalose) in comparison to growth at optimal temperature. Cell response against cold stress includes
also increase in the activities of SOD and CAT, which are key enzymes for directly scavenging
reactive oxygen species. This response is more species-dependent than dependent on the degree of
cold-shock. Antarctic psychrotolerant strain Penicillium olsonii p14 that is adapted to life in extremely
cold conditions demonstrated enhanced tolerance to temperature downshift in comparison with both
mesophilic strains (Antarctic Penicillium waksmanii m12 and temperate Penicillium sp. t35).
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Pe3rome:

Bbrpeku de mpe3 MOCIEAHUTE JBE JAECCTHUIIETHS HM3CICIOBATCIUTE HM3ydaBaT peakiusaTa Ha
HUCKOTEMIIEpATypeH CTpeC MpU Pa3iuuyHU OPraHW3MH, CPABHUTEIHO MAJIKO CE 3Hae 3a pasihKara
MEKIY aHTHOKCHIAHTHATA pPEaKUs Ha KJIETKUTe KbM HHCKOTEMIIEpATYpeH CTpec IpH
AHTAPKTUYECKUTE MHKPOOPTaHM3MH M MHKPOOPraHH3MHUTE OT yMepeHus mosic. IIpomsHara Ha
TEeMIIepaTypara Ha OKOJIHATA Cpeja, KOATO € €JWH OT Hali-4ecTO CPElIaHnuTe CTPecoBe, OM MOrJIa ja
Oble OT pemiaBallo 3HAYCHHE 3a H3I0JA3BAHETO WM B OMOTEXHOJIIOTHYHATA HWHIYCTPHUS H B
eKoJornyHuTe wu3ciaenBanus. CpaBHeH € W epeKTa Ha KpPaTKOCPOYHOTO MOHIM)KABaHE Ha
TeMIIepaTypara BbpPXY AHTHOKCHAAHTHUS KICTHUEH OTIOBOP MPH AHTAPKTUYECKH MHUKPOMHIETH H
TaKHBa, H30JUPAHH OT YMEPEHHU KIMMAaTHYHU PErHOHM, MpHHAAIeKam kbM poa Penicillium. Harero
M3CJIeBaHe MOKa3a, Y€ MOHMKABaHETO Ha TeMmIepaTrypara oT ontumainHa 1o 15 ° wim 6 °C Boau 1o
KJIEThYEH OTIOBOP, TUIIMYEH 3a OKCHIATHBEH CTPEC: 3HAYMTEIIHO HaMAIIBAaHe Ha IPOU3BOJICTBOTO HA
OunomMaca; IMOBMIIIABaHE HA HHMBAaTa Ha YBPEICHHTE OT OKCHJAAIMATA MPOTEMHH M HATPyIBaHE Ha
pe3epBHHM BbIUIEXuApaTd (TIIMKOT€H M TpEXaio3a) B CpPaBHEHHE C pacTeka IpH ONTHMaliHa
Temreparypa. KIeThbUHHMAT OTrOBOP CpEIly CTYIOBHS CTPEC BKIIIOYBA CHINO TaKa IOBUIIABAHE Ha
AaKTHBHOCTTa Ha CH3MMHUTE CYNEPOKCHUINCMYyTa3a M Karaja3a, KOUTO ca KJIFOYOBH 3a IMPEKTHO
OTCTpaHsBaHE Ha PEAKTUBHHUTE KUCIOPOAHH PaavKaiv. TO3M OTTOBOP € IMO-CKOPO BHIOBO 3aBHCHM,
OTKOJIKOTO  3aBHCHM OT CTENEHTa Ha HHUCKOTEMIIEPAaTYpHUS  CTpec. AHTapKTHYCCKHST
ncuxorosepanted mam Penicillium olsonii pl4, koiito e amanTHpaH KbM JKUBOT B H3KIIFOYHTETHO
CTYIICHH YCIIOBHS, JEMOHCTpPHpa IOBHUIIECHA TOJCPAHTHOCT KbM IMOHIKaBaHE HAa TeMmIeparypara B
cpaBHeHHe C jaBata Me3ouiHH Imama (aHtapkruueckus Penicillium waksmanii m12 u ymepenus
Penicillium sp. t35).

11. Voloshin, O., Gocheva, Y., Gutnick, M., Movshovich, N., Bakhrat, A., Baranes-Bachar,
K., Bar-2vi, D., Parvari, R., Gheber, L. & Raveh, D. (2010). Tubulin chaperone E binds microtubules
and proteasomes and protects against misfolded protein stress. Cellular and molecular life sciences,
67, 2025-2038. (Q1)

Abstract:

Mutation of tubulin chaperone E (TBCE) underlies hypoparathyroidism, retardation, and
dysmorphism (HRD) syndrome with defective microtubule (MT) cytoskeleton. TBCE/yeast Pac2
comprises CAP-Gly, LRR (leucine-rich region), and UbL (ubiquitin-like) domains. TBCE folds a-
tubulin and promotes o/f dimerization. We show that Pac2 functions in MT dynamics: the CAP-Gly
domain binds a-tubulin and MTs, and functions in suppression of benomyl sensitivity of pac24
mutants. Pac2 binds proteasomes: the LRR binds Rpnl, and the UbL binds Rpnl0; the latter
interaction mediates Pac2 turnover. The UbL also binds the Skp1-Cdc53-F-box (SCF) ubiquitin ligase
complex; these competing interactions for the UbL may impact on MT dynamics. pac24 mutants are
sensitive to misfolded protein stress. This is suppressed by ectopic PAC2 with both the CAP-Gly and
UbL domains being essential. We propose a novel role for Pac2 in the misfolded protein stress
response based on its ability to interact with both the MT cytoskeleton and the proteasomes.

Pe3rome:

Myrtanuara Ha TyOoynun danepoH E (TBCE) e B ocHoBara Ha cuHIpoMa Ha
XHUIIOMapaTUpOuan3bM, u3octaBaHe u jgucmopdussm (HRD) ¢ nedexteH nuTockener Ha
mukpotyoynmure (MT). TBCE/apoxau Pac2 chaspka CAP-Gly, LRR (6orat Ha neBUMH peruoH) u
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UbL (momoben Ha youkButuH) nomeHu. TBCE creBa o-TyOynnHa u HackpyaBa o/f AUMEpH3anusiTa.
Hue moxkaszBame, ye Pac2 ¢ynkmumonupa B munammkata Ha MT: momeilinbT CAP-Gly cBBp3Ba -
TyOynuH u MT 1 pyHKIMOHUPA NPU NOTUCKaHE HA OEHOMIIIHATA YYBCTBUTEIHOCT Ha pac2A MyTaHTH.
Pac2 cBwp3Ba nporeazomure: LRR cBbp3Ba Rpnl, a UbL cBbp3Ba Rpnl0. UbL chiio Taka cBbp3Ba
youkBuTHH Jiuraznus komruieke Skp1-Cdc53-F-box (SCF); Te3u KOHKypupaliy ce B3auMOJICHCTBHS 32
UbL morar na noBnusiaT Ha AuHaMuKaTa Ha MT. pac2A MyTaHTH ca YyBCTBUTEIHH KbM HEMPABHIIHO
HarpHara OelThbYHAa MOJIEKYJA B YCJIOBMSTA Ha crpec. ToBa ce motucka ot ekronnyHus PAC2, xato
CAP-Gly u UbL pomeiitHuTe ca OT ChlnecTBeHO 3HaueHue. IlpemnokeHa € HoBa pousist 3a Pac2 B
M0JIy4aBaHETO Ha HEMpaBUIIHA YETBHPTHUYHA CTPYKTYpa Ha OENTHIM B OTTOBOpP Ha CTPEC, Bb3 OCHOBA
Ha HeroBaTa CIIOCOOHOCT Jia B3aUMO/JICHCTBA KAKTO C MUKPOTYOOJIUTE, TaKa U C IPOTEa30MHUTE.

12. Krumova, E., Najdenski, H., Dishlijska, V., Abrashev, R., Stoyancheva, G., Gocheva, Y.
Kostadinova, N., Miteva-Staleva, J., Spasova, B. & Angelova, M. (2020). Capacity of fungi for
biodegradation of cellulose wastes generated at manned space flight. Acta Microbiologica Bulgarica,
36 (1), 19 - 29. (Q4)

Abstract:

The amount of waste generated on manned long-duration space missions away from Earth orbit
creates the daunting challenge of how to manage the waste through reuse, rejection, or recycling.
Microbial degradation, for both economic and ecological reasons, has become an increasingly popular
alternative for the treatment of cellulose containing organic waste in the space stations. This approach
offers several advantages: low energy, mild operation conditions, control on biological hazard of the
wastes, etc. Fungi are the main cellulose-degrading microorganisms in the nature and their cellulolytic
features are object of intensive studies. This review describes the ability of anaerobic, aerobic, and
microaerophilic fungi to degrade organic wastes generated during manned space flight.

Pe3rome:

[To Bpeme Ha NWIOTUPYEMHUTE KOCMUYECKH MUCHH, JJajled OT 3eéMHaTa opOuTa B CTAHI[MUTE Ce
HaATpYIBaT TOJIEMU KOJMYECTBA OPraHWYHM, LIETYJI03a ChIbpPXKAIIM OTINAABIU. TAXHOTO yrnpaBieHUE
Yype3 MOBTOpHA ymoTpeOa, M3XBBPISHE WM PELUKINPAHE € M3KIIYUTENHO IMPEeIU3BUKATEICTBO 3a
HaykaTa. MUKpOOHOTO pa3rpakJaHe Ha MSCTO, B KOCMUYECKUTE CTAHIIMH, CE€ MPEBpPbHIIa BbB BCE I0-
MOMYJIsSIpHA aJITEPHATHBA IO UKOHOMMYECKU M €KOJIOTUYHM NMpUUYMHU. T03U METoA mpejyiara HsIKOJIKO
MpPEeIMMCTBA: HHUCKAa E€HEProeMKOCT, MEKHM YCIIOBUS Ha paboTa M KOHTPOJ BBPXY OHOJOTrMYHATa
OIAaCHOCT Ha oTnagbluuTe. ['bOUTE ca OCHOBHUTE MUKPOOPTraHU3MHU, KOUTO pasrpakaaT Leiyso3ara B
IpUpOJaTa U TEXHUTE LENTYI030JIUTUYHH CBOMCTBA ca OOEKT Ha MHTEH3UBHU NpoyuBaHus. To3u 00630p
pasriexa crocoOHOCTTAa Ha aHaepoOHHTE, aepOOHUTE U MHMKpOAaepo(MIHUTE I'bOU Ja pa3rpakaatr
OpPraHMYHUTE OTHAAbLH, HATPYIIBAHU 10 BPEME Ha MIJIOTUPYEMHUTE KOCMUYECKH MOJIETH.

13. Abrashev, R., Krumova, E., Petrova, P., Eneva, R., Kostadinova, N., Miteva-Staleva, J.,
Engibarov, S, Stoyancheva, G, Gocheva, Y., Kolyovska, V., Dishliyska, V., Spassova, B. &
Angelova, M. (2021). Distribution of a novel enzyme of sialidase family among native filamentous
fungi. Fungal biology, 125(5), 412-425. (Q1)

Abstract:
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Sialidases (neuraminidases, EC 3.2.1.18) are widely distributed in biological systems but there
are only scarce data on its production by filamentous fungi. The aim of this study was to obtain
information about sialidase distribution in filamentous fungi from non-clinical isolates, to determine
availability of sialidase gene, and to select a perspective producer. A total of 113 fungal strains
belonging to Ascomycota and Zygomycota compassing 21 genera and 51 species were screened.
Among them, 77 strains (11 orders, 14 families and 16 genera) were able to synthesize sialidase.
Present data showed a habitat-dependent variation of sialidase activity between species and within
species, depending on location. Sialidase gene was identified in sialidase-positive and sialidase-
negative strains. .

Among three perspective strains, the best producer was chosen based on their sialidase
production depending on type of cultivation, medium composition, and growth temperature. The
selected P. griseofulvum P29 was cultivated in 3L bioreactor at 20 °C on medium supplemented with
0.5% milk whey. The results demonstrated better growth and 2.3-fold higher maximum enzyme
activity compared to the shaken flask cultures. Moreover, the early occurring maximum (48 h) is an
important prerequisite for future up scaling of the process.

Pe3rome:

Cuammpnasure (HeBpamuHuaasu, EC 3.2.1.18) ca mmpoko pa3npocTpaHEHH B OMOJIOTMYHUTE
CUCTEMH, HO UMa CaMO OCKBJHH JaHHU 3a MPOU3BOJCTBOTO UM OT HUIIKOBUAHU I'bOH. LlenTta Ha ToBa
mpoyuBaHe Oemie Ja ce moiyud HH(OpManus 3a paslpoCTPAHEHHETO Ha Ccualuaa3ara BbB
(buIaMEeHTO3HU I'bOM OT HEKIIMHUYHU M30JIaTH, J1a Ce OIpe/iey HATMYNEeTO Ha CHallMa3€eH TeH U Ja ce
n30epe MepCreKTUBEH nMpou3BoanuTeN. bsaxa uzcnenanu o6mo 113 re0HM ama, npuHaIIeKAIU KbM
Ascomycota u Zygomycota, kmtouBan 21 poma u 51 Buma. Ot 1ax 77 mama (11 paspena, 14
cemericTBa U 16 poza) 6s1xa B ChCTOSTHUE Jla CUHTE3UpAT cuanuaasa. [IpeacraBeHuTe JaHHU MOKa3axa,
4ye CHaii/la3HaTa aKTHBHOCT MEXIYy BHJOBETE M B PAaMKHTE Ha BHJOBETE BapHpa B 3aBHCUMOCT OT
MECTOHAXO0KACHUETO Ha MecTooOuTaHuero. CHanuia3HusAT TeH Oelle WASeHTU(UIMpPaH B CHajIKia3a-
MO3UTUBHU U CUAJN/1a3a-HETaTUBHUY 30J1aTH.

OT Tpu mepcneKTUBHU Iama Oemie u30paH Hail-mOOPHUAT MPOAYIEHT Bb3 OCHOBA Ha TSIXHATa
OPOAYKIMs Ha cHaluia3a B 3aBUCUMOCT OT BHUJa Ha KyITHBHUpaHe, ChCTaBa Ha cpeAara Hu
Temreparypata Ha pactex. HW30panmsat P. griseofulvum P29 Oemie kyntuBupan B 3 JTUTPOB
ouopeaktop mpu 20 °C BBpXy cpena, ¢ nobasena 0,5% mieuna cypoBarka. PesynraTture mokaspar mo-
I00Bp pacTex U 2,3 MHTH MO-BUCOKAa MaKCMMallHA €H3MMHA aKTUBHOCT B CPaBHEHHUE C KYJITYPHUTE B
KOJIOM, TIOCTaBEHM Ha KiIarauka. PaHHO HACTBHIBAIIUAT MaKCUMyM Ha pacTex (48 yaca) € Ba)kHa
IpearnocTaBKa 3a Ob/IeIIo Maadupane Ha mporeca.

14. Gocheva, Y., Angelova, M. & Krumova, E. (2021). Potential of halotolerant and halophilic
fungi as a source of new extracellular enzymes and antimicrobial compounds. Acta Microbiol. Bulg.,
37(2) 57-68. (Q4)

Abstract:

The scope of this review is the literature published over the last 10 years and presents
information on studies conducted on microscopic fungi isolated from various natural saline ecosystems
(aquatic and terrestrial). Another interesting point is that it presents a classification of halophilic fungi
and the concepts of halotolerant and halophilic microorganisms. The main aim of this review is to
show fungal diversity of different natural salinity ecosystems and the biotechnological potential of
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halophilic and halotolerant fungi as producers of biologically active substances (antibiotics, enzymes,
polysaccharides). A careful study on halophilic and halotolerant fungi could offer new biologically
active compounds that could be used in many industrial processes taking place in unfavourable
conditions, such as high salt concentration, low water activity, high pressure or high temperature, etc.

Pe3rome:

Hacrosmusat 0630p npeacrass mperjen Ha JdTeparypara, nyonukyBaHa npe3 nociueanure 10
TOJMHU OTHOCHO H3CJIE€ABaHUATA BbPXY MUKPOCKONMYHHU I'bOU, U30JIMPAHU OT Pa3IMYHU €CTECTBEHO
COJIEHM €KOCHUCTeMH (BOJHU M CyX03eMHH). EIHOBpEeMEHHO ¢ TOBa, TOW 3aloO3HaBa YHUTATEIUTE C
KiacupuKaluaTa Ha Te3U I'bOM U KOHIEMIMATA 32 XAJIOTOJEPAHTHU U XAIO(MUIHH MUKPOOPTaHU3MHU.
[Ipocneneno e pazHooOpa3ueTo UM B Pa3IUUYHU €KOCHCTEMHU C €CTECTBEHA COJIEHOCT, KAKTO U TEXHHS
OMOTEXHOJIOTMYEH MMOTEHIIMAN KaTo MPOJYLIEHTH Ha OWOJIOTMYHO aKTHUBHU BellecTBa (aHTUOMOTHUIIH,
SH3UMH, TOoNH3axapuan). BHUMaTenmHOTO Mpoy4yBaHe Ha XaJO(PHIHHTE W XaJOTOJEPAaHTHH T'bOM €
MPEIOCTaBKa 3a MOJyYaBaHETOHA HOBU OMOJIOTUYHO aKTUBHHU CHEIMHEHUS C Il U3IOJI3BAHETO UM B
peaviia MHAYCTPUAIHM IPOLECH, MPOTUYALY MPU HEOJAronpusTHU YCIOBUS, KaTo Halp.- BHUCOKA
KOHLIEHTpALKs Ha COJI, HUCKA BOJIHA aKTUBHOCT, BUCOKO HAJIATaHE UJIM BUCOKA TEMIIEpaTypa U JApYyTH.

15. Chorukova, E., Hubenov, V., Gocheva, Y. & Simeonov, I. (2022). Two-Phase Anaerobic
Digestion of Corn Steep Liquor in Pilot Scale Biogas Plant with Automatic Control System with
Simultaneous Hydrogen and Methane Production. Applied Sciences, 12(12), 6274. (Q2)

Abstract:

Experimental studies of two-phase anaerobic digestion of corn steep liquor in semi-continuous
automatic and semi-automatic modes of operation of a cascade of two anaerobic bioreactors with
monitoring and control systems were performed. Corn steep liquor—a waste product from the process
of treating corn grain for starch extraction—was used as a substrate in the process of anaerobic
digestion with simultaneous hydrogen and methane production. The daily yields of biohydrogen in
bioreactor 1 of the cascade (with a working volume of 8 dm®) are variable. In good operation, they are
in the range of 0.7 to 1.0 L of biogas from a 1 dm® working volume of the bioreactor, and the optimal
pH is in the range of 5.0-5.5. The concentration of hydrogen in the biogas from the hydrogen
bioreactor 1 is in the range of 14-34.7 %. The daily yields of biomethane in bioreactor 2 of the cascade
(with a working volume of 80 dm?®) vary in the range 0.4 to 0.85 L of biogas from a 1 dm?® working
volume of the bioreactor, and the concentration of methane in the biogas from bioreactor 2 is high and
remains practically constant (in the range 65-69%). At a dilution rate of 0.4 day * and an organic
loading rate of 20 gL for bioreactor 1, respectively, and a dilution rate of 0.05 day * for bioreactor 2,
the best results were obtained. The computer control system is presented. Some energetical
considerations were discussed.

Pesiome:

[IpoBeneHu ca eKcCliepUMMEHTATHH H3CIeIBaHWsA Ha NBYy(a3HO aHaepoOHO pasrpakaaHe Ha
[apeBUYHA yTallka B IOJYHENPEKHhCHAT aBTOMATHUYEH M TIOJyaBTOMATHYEH PEKUM Ha pabora Ha
Kackaja OT JBa aHaepoOHM OMOpeakTopa ChC CHUCTEMHU 3a HabmoneHue W KoHTpous. [lapeBmuHaTa
CTpPBMHA TEYHOCT - OTHAJABYCH IMPOJYKT OT MpoIieca Ha 00paboTKa Ha MAPSBUYHO 3HPHO 32 H3BJIMYAHE
Ha HUIIECTe - Oemie U3MOJ3BaHa KaTro CyOCTpar B Mpoleca Ha aHaepoOHO pasrpakiaHe C
€THOBPEMEHHO MPOM3BOJICTBO HA BOJOPOJ U MeTaH. /[HeBHUTE TOOMBU HAa OMOBOIOPOA B OMOpEAKTOp
1 Ha xackanata (¢ paboreH obem 8 ) ca npomeniuBu. [Ipu nobpa pabora Te ca B nuanazona ot 0,7
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10 1,0 1 6uoras or 1 g paboteHn obem Ha OuopeakTopa, a ontuMarHoTOo pH € B amamnazona 5,0-5,5.
KoHnentpanusra Ha Bogopoa B Ouoraza ot BogopoaHusi ouopeaktop 1 € B nuanazona 14-34,7 %.
JlaeBHUAT NOOMB Ha OWMOMeTaH B OMOpeakTop 2 Ha Kackamara (¢ paboreH obem & ,Z[Mg) Bapupa B
nnarasona ot 0,4 0 0,85 11 6uoras or 1 aM° paGoten o6eM Ha GHOPEAKTOPa, a KOHIGHTPALMATA Ha
MeTaH B OHorasa oT OMopeakTop 2 € BHCOKa M OCTaBa MPAKTHYECKH MOCTOSHHA (B AMana3zoHa 65-69
%). Haii-mobpu pe3ynTaTu ca MOJYYEHH IMPU CKOpOCT Ha pazpexnaane ot 0,4 nuu-1 u HOpMa Ha
opraHuyHoO 3apexaane ot 20 1/11 choTBETHO 3a OmopeakTop 1 u ckopoct Ha pazpexaane ot 0,05 nau-1
3a Oumopeakrop 2. IlpeacraBeHa e KOMIIOThpPHATa cucTema 3a yrpaBieHue. OOChICHH ca HAKOU
CHEPTUHHU ChOOPAKCHHUSI.

16. Gocheva, Y., Engibarov, S., Lazarkevich, I. & Eneva, R. (2023). Phytases-Types, sources,
and factors affecting their activity. Acta Microbiologica Bulgarica, 39(3), 249-263. (Q4)

Abstract:

Phytases are a large group of enzymes that hydrolyze phytate and its complexes. This most
abundant organic phosphate in the world is commonly found in plant-based foods. It can bind to
essential minerals, making them less available for absorption. Enzymatic hydrolysis of phytates is the
most beneficial method for reducing their content in foods and feeds. Phytase supplementation enables
more efficient utilization of phytate phosphorus. The enzyme is produced by prokaryotic and
eukaryotic microorganisms, plants, and animals. Several types of phytases, depending on certain
structural and Kinetic properties are described. Phytase activity is influenced by metal ions, surfactants,
and various plant extracts.

Pesrome:

durazuTte ca royisMa rpyna €H3MMH, KOUTO XMJPOJIM3UpaT (uTata U HETOBUTE KOMIUIEKCH.
To3u Haii-n300mi1eH opranuueH ¢ocdaT B cBeTa 0OMKHOBEHO CE Cpellla B PACTUTEIHUTE XpaHU. Moxke
Jla ce CBBbpP)KE C OCHOBHM MMKpPO- M MAaKpOEJIEMEHTH, KOETO TI'M MNpaBU IO-MajJKO JOCTBIIHHU 3a
ycBosiBaHe. EH3uMmHara xuaponusa Ha (UTATUTE € HAM-MOJNIE3HUAT METOJ 3a HaMalsgBaHE Ha
ChIbPXKAHUETO UM B XpaHuTe U ¢ypaxute. Jlo6aBsHeTo Ha (uTa3a MO3BOJSABA IMO-€PEKTHUBHO
usnon3BaHe Ha ¢utatHus ¢ochop. EH3MMBT ce mpoaynupa OT NpPOKApUOTHU M €yKapUOTHHU
MHUKPOOpPTraHu3MHU, pPaCTCHHUA W KHWBOTHH. Onucanu ca HIKOJIKO THIA (1)I/IT331/I B 3aBHCHUMOCT OT
OTpeJIe]ICeHN CTPYKTYPHH U KMHETHMYHU CBOMCTBAa. AKTMBHOCTTA Ha (uTazara ce BIHSIE OT METATHH
I710HI/I, MMOBBPXHOCTHOAKTUBHU BCIICCTBA U PA3JIMYHU PACTUTCIIHU CKCTPAKTH.

17. Gocheva, Y., Nikolova, M., Engibarov, S., Lazarkevich, I., Mitova, S. & Eneva, R. (2024).
Study of Bulgarian Plant Extracts Effect on Three Bacterial Sialidases. Acta Microbiologica
Bulgarica, 40(2), 236-241. (Q4)

Abstract

Since sialidase is a pathogenicity factor in certain microbes, it is important to inhibit it as this
could have both preventative and therapeutic impacts on a number of diseases. Viral sialidase
inhibitors have previously produced significant effects, but there are few experiments of the same kind
on bacterial enzymes. The ability of some extracts from Bulgarian plants to inhibit the sialidases of
Vibrio cholerae non-O1, Arthrobacter nicotianae, and Oerskovia paurometabola was investigated.
Extracts from Rosa damascena, essential oil from Origanum vulgare ssp. hirtum and acetone exudate
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from Helichrysum arenarium were found to have an inhibitory effect on the studied enzymes. The
influence of the extracts on bacterial sialidase activity was investigated for the first time. It was found
that 5% Triton X-100 used for extract dilution has inhibitory effect on sialidase produced from O.
paurometabola (76%), from V. cholerae non-O1 (30%) and has no effect on A. nicotinae.

Pe3rome

[Tpu HSIKOM MHKpPOOPTaHH3MH CHAJMIa3WTe ca MaToreHeH ¢akTtop. ETo 3amo HamMupaHeTo u
M3y4aBaHETO HA HOBM MHXMOUTOpPU HA TE3W CH3UMH IPEACTABIISIBA HHTEPEC 32 YUYCHUTE, ThH KAaTo TE
MoraT Ja MMaT KakKTO TPEBAaHTHBHO, Taka W TEPalleBTHYHO BB3ACHCTBUE BBPXY peaulia OOJECTH.
JlokaTo MHXMOWUTOpPHTE Ha BUPYCHH CHAIUAa3H ca MOAPOOHO MPOYUYCHH Tpe3 TOJUHHTE U € sSCeH
TEXHUS 3HAYUTEJICH e(EKT, TO MOJOOHU OIUTH MPOBEICHH C MHXHOUTOPH HA OAKTEPHATHH CHATHA3U
ca MaJKo Ha Opoill. B Hactosmara pabora € M3clelBaHa CIIOCOOHOCTTa HAa HSIKOM EKCTPAKTH OT
OwJrapcku pacteHus Aa naxuoupar cuanugasu ot Vibrio cholerae non-O1, Arthrobacter nicotianae u
Oerskovia paurometabola. MuxuOupamy ehekT copsMo TpPUTE H3CICABAHUTE €H3MMa OKa3BaT
exctpaktd ot Rosa damascena, erepuuno macio ot Origanum vulgare ssp. hirtum u ameroHoB
ekcynat ot Helichrysum arenarium. BiusHuero Ha M30paHHTE €KCTPAKTH OT OBJITAPCKH PACTCHUSI
BBbpXY OaKTepHaaHa CHalKa3Ha aKTUBHOCT € M3CJISBAHO 3a MPBB IIbT. Y CTAaHOBEHO €, ue 5% Tpuron
X-100, u3non3BaH 3a pa3TBapsiHE W Pa3pekKIaHE HA CKCTPAKTUTE MMa IOTHCKAIl €PEeKT CIPSIMO
cuanmuaazu ot O. paurometabola (76%) u V. cholerae non-Oland (30%) u He oka3Ba edekT CrpsiMo
ensuMa oT A. nicotinae.

18. Gocheva, Y., Nikolova, M., Engibarov, S., Lazarkevich, I. & Eneva, R. (2024). Effective
inhibition of bacterial sialidases by phenolic acids and flavonoids. International Journal of Secondary
Metabolite, 11(3), 514-521. (Q4)

Abstract

As a pathogenicity factor in some microorganisms, sialidase is a key target for inactivation, as
this would have curative and preventive effects on various diseases. Significant results are already
achieved with viral sialidase inhibitors, while such studies on bacterial enzymes are scarce. Pure
natural compounds representing phenols and flavonoids, were tested for their inhibitory effect on
sialidases from Vibrio cholerae non-O1, Arthrobacter nicotianae and Oerskovia paurometabola. All
three enzymes were isolated, purified beforehand and stored under suitable conditions. Quinic and
gallic acids showed the highest inhibitory activity - 76 to 100 % against the three sialidases. Fisetin
had a significant inhibitory activity on two of the enzymes. The structurally related thymol and
thymogquinone exerted from 80 to 100% inhibition on at least one of the enzymes. Catechin and rutin
had significant inhibitory activity, varying from 49 to 100 %, on some of the enzymes. Quercetin,
known for its inhibitory effect on viral sialidases, had a lesser impact on the studied enzymes. The
suppressive effect of quinic acid, rutin and fisetin on bacterial sialidases is observed for the first time.

Pesrome

Karo maTtoreHeH ¢axkTop B HSKOM MHUKPOOPTaHW3MH, CHalMja3aTa € KIIoYoBa Lel 3a
WHAKTHBHpAHe, THh KaTo TOBa OM WMajo JedyeOeH W TpPEeBaHTHBEH e(EeKT BBPXY pa3iIndHU
3a00JsIBaHMs. 3HAYUTEIHH PE3YJITaTH Beue ca MOCTUTHATH C MHXMOUTOPH HA BUPYCHU CHAIHIA3H,
J0OKaTo TMOMOOHW W3CIENBaHUSI BBHPXY OaKTEpHATHM EH3UMH Ca OCKBAHU. UHCTH TPUPOTHU
ChEIMHEHUs, TpeACTaBIsIBal (EHOIN U (IIABOHOMM, OsXa TECTBAaHU 32 MHXUOMTOPHUS UM €PEeKT
BBbpXy cuanuaazure ot Vibrio cholerae non-O1, Arthrobacter nicotianae u Oerskovia paurometabola.
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W Ttpute eH3uMa Osixa W30JMpaHM, MPEABAPUTEIHO NPEUYUCTEHH M CHXPAHEHH MPU IOIXOJSIIN
ycioBus. XMHUHOBATA M TajoBaTa KUCEJIMHA I0Ka3axa Hali-BUCOKAa MHXHMOMpala akTUBHOCT - 76 10
100 % cpemy Tpute cuanugazu. GUCETUHBT MMallle 3HAYUTEIHA MHXUOUpAIla akTUBHOCT BbPXY JBa
or eHzumutTe. CTPYKTypHO CBBP3aHUTE THUMOJI M THUMOXHMHOH ynpaxHsBar or 80 nmo 100 %
MHXUOMpaHe BHPXY MOHE €AMH OT eH3uMuTe. KareXuHbT W pyTMHBT MMaT 3HAUMTEIIHA HHXHOUpama
akTUBHOCT, Bapupama oT 49 no 100 %, BbpXy HsAKOM OT eH3uMuTe. KBEpUETHMHBT, U3BECTEH C
MHXUOMpaIuss cu eQeKT BBbPXY BHUPYCHHUTE CHAIUAa3M, UMa TIO0-Clab0 BB3JACHCTBUE BBPXY
M3CIJIEIBAHUTE CH3UMH. 3a IIBPBU BT Ce HAOJ0AaBa NOTHUCKAIIMAT €(eKT Ha KBUHMHOBATA KHCEINHA,
pyTHHA U (UCETHHA BbPXY OAKTEpUATHUTE CHAINAA3H.

19. Lazarkevich, 1., Engibarov, S., Mitova, S., Popova, S., Vacheva, E., Stanchev, N., Eneva,
R., Gocheva Y, Lalovska, I., Paunova-Krasteva, T., llieva, Y. & Najdenski, H. (2024). Pathogenic
Potential of Opportunistic Gram-Negative Bacteria Isolated from the Cloacal Microbiota of Free-
Living Reptile Hosts Originating from Bulgaria. Life, 14 (5), 566. (Q2)

Abstract

Reptiles are known to be asymptomatic carriers of various zoonotic pathogens. A number of
Gram-negative opportunistic commensals are causative agents of bacterial infections in
immunocompromised or stressed hosts and are disseminated by reptiles, whose epidemiological role
should not be neglected. Since most studies have focused on exotic species, in captivity or as pet
animals, the role of wild populations as a potential source of pathogens still remains understudied. In
the present study, we isolated a variety of Gram-negative bacteria from the cloacal microbiota of free-
living lizard and tortoise hosts (Reptilia: Sauria and Testudines) from the Bulgarian herpetofauna. We
evaluated their pathogenic potential according to their antibiotic susceptibility patterns, biofilm-
forming capacity, and extracellular production of some enzymes considered to play roles as virulence
factors. To our knowledge, the phenotypic manifestation of virulence factors/enzymatic activity and
biofilm formation in wild reptile microbiota has not yet been widely investigated. All isolates were
found to be capable of forming biofilms to some extent and 29.6% of them could be categorized as
strong producers. Two strains proved to be excellent producers. The majority of the isolated strains
showed extracellular production of at least one exoenzyme. The most pronounced pathogenicity could
be attributed to the newly isolated Pseudomonas aeruginosa strain due to its multiresistance, excellent
biofilm formation, and expression of exoenzymes.

Pe3rome

W3BecTHO e, ue BIedyruTe ca OE3CHMIITOMHU MPEHOCUTEHN Ha Pa3IMYHU 300HO3HHU MTaTOTCHH.
Peauua rpam-oTpuuaTeNTHH ONOPTIOHUCTUYHM KOMEHCANM ca NPUYMHUTENIM Ha OakTepualHU
MHOEKIUH TPU UMYHOKOMIIPOMETHPAHH MU CTPECHPAHH TOCTOIPUEMHHIIM U C€ Pa3lpOCTpaHsBaT OT
BJIEUYTH, YMSATO ENUIEMHOJIIOTHYHA POJIsd He OuBa Aa ce npeHeOpersa. T'hil KaTo MOBEYETO MPOYYBAHUS
ca ChCPEAOTOYCHH BHPXY €K30THYHM BUIOBE, OTIJICKIAHW B IUICH WJIM KAaTO JTOMAITHH JFOOMMIH,
poJsiTa Ha JWBHTE TMOMYyJAllMM KaTo TOTEHIIMAJICH W3TOYHUK Ha TIATOTEHH BCE OIIe OCTaBa
HEIOCTaThUHO MpOydYeHa. B HacTOSAMIOTO mpoy4yBaHe M30JIHMpaxMe pa3zHooOpaszHu I 'paM-oTpunaTeTHH
OakTepuu OT KJloakajgHaTa MHKpodiopa Ha CBOOOJIHO UBeelu Tymepu U kocteHypku (Reptilia:
Sauria n Testudines) ot Owirapckara xeprerodayHna. OneHUXMe MaTOTeHHUS UM TOTEHITHAT CIIOPe]T
MOJICJIUTE UM Ha YYBCTBUTEIHOCT KbM aHTUOMOTHIIM, CIIOCOOHOCTTAa MM Ja oOpazyBaT OMO(UIM U
M3BBHKJIEThYHATA MPOAYKLUS HAa HIKOM €H3UMH, 32 KOMTO C€ CMATA, Ye UTPasiT pojisi Ha (aKTopu HA
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BUPYJICHTHOCT. J[OKOJKOTO HH € W3BECTHO, (PEHOTHUIHOTO TMpOsBICHHE Ha (AKTOPUTE Ha
BUPYJCHTHOCT/€H3UMHATa aKTUBHOCT M (opmupaneTto Ha OuopwiM B MuKpodiopaTa Ha JUBH
BJICYYTH BCE OIIC HE € IIMPOKO M3CICIBAHO. YCTAaHOBEHO €, Y€ BCHYKH HM30JIaTH Ca CIIOCOOHH 1a
oOpa3yBar OnoduiIMu 10 U3BeCTHA cTeneH, a 29,6 % oT TAx moraT aa ObJaTr KaTeropu3UpaHd KaTo
CHJIHM ITPOJAYLIEHTHU. J[Ba miama ce oka3axa OTJIMYHU NpOoayleHTH. [lo-roismMara yactT OT U30JIMPaHUTE
IIaMOBE MOKa3BaT MU3BBHKICTHYHO MPOM3BOJCTBO HA MOHE SIMH €K30eH3uM. Hali-chiHO u3paseHara
MaTOreHHOCT MOXKE Ja Ce OTHece KbM HOBOM3OJMpaHus Imam Pseudomonas aeruginosa mopaau
HEroBaTa MyJTHPE3UCTEHTHOCT, OTJIMYHO 00pa3yBaHe Ha OMODUIM M EKCIPECHs Ha CK30CH3UMH.

20. Lazarkevich, I., Engibarov, S., Mitova, S., Vacheva, E., Popova, S., Stanchev, N., Eneva,
R., Gocheva, Y., llieva, Y. & Najdenski, H. (2024) Diversity of the aerobic cloacal microbiota of
syntopic lizard species (Reptilia: Sauria) from a low-mountain area in Western Bulgaria. Ecologica
Montenegrina, 75, Biotaxa, 119-132. (Q2)

Abstract

Compared to other reptile groups in Europe, lizards have generally been neglected and
understudied in terms of microbiota research. In this study, we aimed to isolate, identify and
characterize the aerobic cloacal microflora of wild-dwelling lizard hosts. We examined a total of 86
individuals from five species belonging to three families: the European green lizard (Lacerta viridis),
the common wall lizard (Podarcis muralis), the meadow lizard (Darevskia praticola) (Lacertidae), the
European snake-eyed skink (Ablepharus kitaibelii) (Scincidae) and the European slow worm (Anguis
fragilis) (Anguidae) which co-occur in a low-mountain region in Western Bulgaria. In general, a
similar composition of the resident microbial communities in the cloaca was found, accompanied by
variation in the relative abundance of some bacterial taxa between the lizard species. A variety of
Gram-negative and Gram-positive bacteria was isolated from the cloacal samples. Some of these
bacteria are also known as opportunistic pathogens, both for hosts and humans. The bacterial species
Hafnia alvei, Pseudomonas aeruginosa, Klebsiella oxytoca and representatives of Enterobacter spp.,
Citrobacter spp. And Enterococcus spp. were among the most prevalent.

Pe3rome

B cpaBHenue ¢ npyru rpynu Biedyrd B EBpomna rymiepute KaTo ISUIO ca MPEeHeOperBaHu U
HEJIOCTaThUHO MPOYYBAHU 1O OTHOIICHHE Ha M3CIICABaHUATAa HA MUKpoOHOTara. B ToBa mpoyuBaHe
UMaxMe 3a Iel Ja HW30Jupame, HICHTUGHIUMpaMEe W XapaKTepu3upame aepoOHaTa KIOoaKalHa
MUKpO(hIIOpa Ha AUBO JKUBEEIIH TyIIEPU-TOCTONMPHUEMHHUITH. M3cneqBaxme 000 86 WHANBHIA OT TIET
BUJIa, TIPUHAUICKAIA KbM TPH CeMelcTBa: eBporieiicku 3eneH rymep (Lacerta viridis), oOukHOBeH
creneH rymep (Podarcis muralis), nuBanen rymep (Darevskia praticola) (Lacertidae), eBpomeiicku
smueBuzicH ckyHke (Ablepharus kitaibelii) (Scincidae) u eBpormeticku 6aBen uepeii (Anguis fragilis)
(Anguidae), KOUTO ce cpelaT CbBMECTHO B HUCKOIUTAHWHCKY paiioH B 3anaana bearapus. Karo 1psuto
Oellie YCTAHOBEH CXOJICH ChCTAaB Ha PE3UACHTHUTE MUKPOOHH CHOOIIECTBA B KJI0aKaTa, MPUAPYKEH OT
BapHallii B OTHOCHTEITHATA YHCICHOCT HA HAKOM OaKTepHaHU TAKCOHM MEX1y BHI0BeTe Tyiiepu. OT
KJIOaKaJTHUTE MpoOHM Osxa H30JHpaHH pa3HooOpasHu ['pam-oTpuaTesHu ¥ [ paM-TIOJOKHTETHH
Oaktepun. Hsikom oT Te3w OakTepHH ca M3BECTHH M KaTO OMOPTIOHUCTHYHHM MATOT€HH, KaKTO 3a
TOCTONIPUEMHHUIINTE, Taka U 3a xopaTta. Cpen Hal-pa3npocTpaHeHuTe OakTeprainu BuaoBe ca Hafnia
alvei, Pseudomonas aeruginosa, Klebsiella oxytoca u mnpencraButrenun Ha Enterobacter spp.,
Citrobacter spp. u Enterococcus spp.
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21. Abpames, P., Kpymoga, E., Ilerposa, I1., Jlonamxka, I1., ExeBa, P., ®eanue, M.,
Enru6apos, C., CrosinueBa, I'., [oueBa, ., Benkosa, JI., lonamku, A., MuteBa-Cranesa, K.,
Jununiicka, B., Cnacosa, b., KonsoBcka, B., Aurenosa, M.. HoBu en3umu ot rpynara Ha
cuanuaaszure npu guiaamento3nu re6u. [pec [poaykt Jlaitn OO/, 2024.

JIpyro — KOJIeKTHBHA MOHOTpadus

Abstract

Sialidases (also known as neuraminidases, N-acetylneuraminic acid hydrolases, EC 3.2.1.18)
are a family of glycohydrolytic enzymes that cleave terminal sialic acids from various sialo
derivatives. They hydrolyze terminal neuraminic acids linked by -a2,3-, 02,6- or 02,8-linkages to
glycoproteins, glycolipids, polysaccharides, mucopolysaccharides and oligosaccharides. Based on their
amino acid sequences, sialidases are classified into four families of CAZy hydrolases as follows: (i)
families GH33, GH34 and GHS83 contain exosialidases and release terminal sialic acids from
oligosaccharides; (ii) the GH58 family includes endosialidases that cleave the chain of polysialic acids.
Despite the low degree of sequence similarity (<40% identity), all sialidases share a similar catalytic
domain seen in viral, bacterial and eukaryotic enzymes. These enzymes are widely distributed in
nature, including viruses, protozoa, bacteria, fungi, and animals. While the GH34 and GH83 families
are characteristic of viral neuraminidases, the GH33 family is characteristic of all known bacterial and
mammalian exosialidases. In animals, sialidases are localized in various tissues and perform specific
functions by regulating the cellular sialic acid profile. Viruses and microbial pathogens have acquired
these enzymes in their evolution to ensure their interaction with host cells and tissues, and hence the
spread of infection. In viruses, this enzyme is critical to the infectious cycle due to its role in releasing
virions into infected cells. A number of studies have been published on sialidases from influenza A
virus, swine influenza A viruses known to synthesize sialidase. The main function of bacterial
sialidases involves interaction with sialic acids - the terminal structures of glycoproteins or glycolipids
on the cell surface. They are considered virulence factors in many pathogenic organisms, such as
Vibrio cholerae, 1995, human parainfluenza virus type 3, and others. Today, there are over 70 species
of prokaryotes Streptococcus pneumoniae, Clostridium perfringens, Salmonella typhimurium,
Pseudomonas aeruginosa, Corynebacterium diphtheriae, group B streptococci, which colonize
mucosal surfaces. Evidence has been published that these enzymes are involved in the infectious
process and tissue destruction, removal of peroxides during oxidative stress, modulation of host innate
immunity, and bacterial proliferation. Published data on microbial sialidases cover mostly prokaryotes
and unicellular eukaryotes. There are only isolated reports of such enzymes found in fungi, mentioning
sialidases without specifying families, genera or species. Inferences about their biological significance,
which are based on bacterial, viral and protozoan sialidases, probably apply to fungal sialidases as
well. Furthermore, the molecular and genetic basis for the synthesis of sialidase in fungi has not yet
been elucidated. Also of note is the significant potential of sialidase for medical and biotechnological
applications. There is a growing interest in the production of novel sialidase, especially from non-
virulent strains for applications in the food and pharmaceutical industries Due to the possibility of easy
overexpression and purification, the secreted fungal sialidase would be very valuable for large-scale
production, which can greatly improve the economic effect on an industrial scale. The present
monograph presents new information on the distribution of the sialidase enzyme in a previously
unexplored taxonomic group of microorganisms such as filamentous fungi. Strains isolated from
different habitats were included in the research, data were obtained regarding the mechanisms of
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regulation of enzyme synthesis, the preparation of a purified enzyme preparation and characterization
of its properties.

Pe3rome

Cuanmnpaasure (M3BECTHHU CHILIO KaTO HEYypaMUHUA31, XUApoiaa3u Ha N- alleTuiIHeypaMUHOBaTa
kucenuna, EC 3.2.1.18) ca ceMelcTBO IIIMKOXUIPOIUTUYHN €H3UMH, KOUTO OTKBCBAT KPallHU CHATOBU
KHCEJIIMHU OT Pa3JIMYHU CHAJIONPOM3BOJIHU. Te Xuaponu3upaT KpallHUTE HEYpaMUHOBU KHUCEJIWHU,
CBbp3aHu C -02,3-, 02,6- uinu 02,8-Bpb3KU C TJIMKONPOTEUHH, TIIMKOJIUIUIW, TOJU3aXapui,
MYKOMOJHM3aXapuau W  Ojuroszaxapuaud. Bb3 ocHoBa Ha  TEXHUTE  aMUHOKHCEIWHHU
MOCJIEZI0BATETHOCTH, CHAIMIa3uTe ca Kiacuduuupanu B uetupu cemeiictBa CAZy Xxuaponasu, KakTo
cnenBa: (i) cemeiictea GH33, GH34 u GH83 chappkar ek3ocuanujazd M OCBOOOXIaBaT KpalHU
CHAJIOBM KHCEIMHH OT onuroszaxapunu; (ii) cemeiictBo GHS58 BrirouBa eHmocHanuaasd, KOHWTO
paslenBaT Bepurara Ha TMOJMCHAJIOBUTE KHUCEIMHU. BBNpEeku HUCKATa CTENEH Ha CXOACTBO IO
OTHOIIICHHUE Ha TeXHHUTE CeKBeHIMH (<40% HIESHTHUYHOCT), BCHYKH CHAJHIa3M MPUTEKABAT MOJ00eH
KaTaJUTHYCH JIOMCWH, Ha0JIFO/1aBaH MPU BUPYCHH, OAKTEPUAHA M CYKAPUOTHH CH3UMU. Te3u eH3uMu
ca IHUPOKO Pa3NpPOCTPaHCHH B MPHPOJIATA, BKIIOYUTEIHO P BHPYCH, IPOTO30H, OAKTEPHH, I'bOU U
#uBoTHU. Jlokaro cemelictBara GH34 u GH83 ca xapakrepHu 3a BUPYCHUTE HEypaMHHHAA3H,
cemeiictBoto GH33 e xapakTepHO 32 BCHUKM M3BECTHH €K30CHAJIHMAa3H OT OaKTepuu M OO3aiHMIIU.
[Ipu XUBOTHUTE, CHUATHIA3UTE C€ JIOKAIM3UpAT B PA3IMYHU THKAaHU M M3MBIHSABAT CHEIU(PUYHU
GbyHKIIUM 4ype3 peryinupane npoduia Ha KIEThYHUTE CHAIIOBU KUCENWHU. Bupycutre u MUKpOOHHTE
MATOTEHU Cca MPUIOOWIH TE€3W CH3MMH B CBOSITA €BOJIIOIMS, 32 Ja CH OCUTYPST B3aUMOJICHCTBUETO C
KJIIETKUTE ¥ THKAHUTE HAa TOCTONMPHUEMHHUKA, a OT TYK W pa3NpoCTpaHeHHEeTo Ha uHbeknusaTa. [Ipu
BUPYCUTE TO3M €H3UM € OT peIlaBailo 3HA4eHHE 3a MHQEKIMO3HUS IUKBI MOpagu poJiiTa My B
0CBOOOK/TaBaHETO HA BUPUOHUTE B 3apa3eHUTe KieTku. [IyObnukyBaHu ca peaunia u3cieBaHusl BbPXY
CHalIMJa3u OT TPUIIEH BUPYC A, BUPYCH Ha CBUHCKHS TPUN A, YOBEUIKU MapanHQIyeHIa BUpyC TUII 3
u ap. Juec mma Hang 70 BuAa NPOKAPUOTH, 3a KOMTO € HM3BECTHO, Y€ CUHTE3MpAT CHAIMAa3a.
OcHoBHata ¢GyHKIMS Ha OaKTepUATHHUTE CHANTUAAa3u BKJIIOYBA B3aHMMOJICHCTBHE CBhC CHATOBUTE
KHCETTUHH - KPalHUTE CTPYKTYPH Ha TTUKONMPOTEHHH WM TJIMKOJIUIHIM Ha KIEThUHATA MOBBPXHOCT.
Te ce cuuTar 3a pakTopy Ha BHPYJISHTHOCT B MHOTO MAaTOTeHHU opranm3mu, kato Vibrio cholerae,
Streptococcus pneumoniae, Clostridium perfringens, Salmonella typhimurium, Pseudomonas
aeruginosa, Corynebacterium diphtheriae, crtpenTokoku ot rpyma B, KOWTO KOJIOHH3HpAT
JUTaBUYHUTE TOBBPXHOCTU. [lyOnmKyBaHM ca JoKa3aTelCcTBa, Y€ TE3W C€H3WMU Y4yacTBaT B
WH(D)EKIMO3HUS MTPOLIEC U pa3pyIlIaBaHETO Ha ThKAHUTE, OTCTPAHSIBAHETO HA MIEPOKCUIUTE 110 BpeMe Ha
OKCHJIATUBHHUS CTPEC, MOAYJIMPAHETO HA BPOJCHUS MMYHHUTET Ha TOCTONPHUEMHHKA M OaKTepualiHaTa
nponudepanus. [1yonukyBaHWTe JaHHM OTHOCHO MHUKpPOOWATHHWTE CHANMIa3u oOXBaliaT Haii-Bede
MPOKAPUOTH U EJHOKIETHYHU €yKapuoTH. Mima caMo OTHenHH CHOOIICHHsS 3a TaKWBa EH3HMMH,
YCTAaHOBEHUW B T'bOM, KaTO C€ CIIOMEHABaT CHAIHIa3u, 0e3 Jla YTOYHSBAT CEMEHCTBAa, POJOBE WIIH
Buj0Be. M3BoanTe 32 TAXHOTO OMOJIOTMYHO 3HAYEHHE, KOUTO ce 0a3upaT Ha OaKkTepHaHU, BUPYCHU U
MPOTO30MHM CHAJIMJIa3M, BEPOATHO C€ OTHACAT W 3a (QyHragauTe cuanuaasd. OCBeH TOBa,
MOJIEKYJIsIpHaTa M TeHeTW4yHa 0a3a 3a CHMHTe3aTa Ha cuajujaa3a B I'bOMTE BCE OIlle HE € H3SICHEeHA.
TpsOBa nma ce OTOENEXKM CBHIIO 3HAYUTETHHUAT IMOTEHIMAT Ha CHajduaa3aTa 3a MEAWINHCKA |
OMOTEXHOJIOTMYHU TPWIOKEeHUs. HapacTBa WHTEpechT KbM TMOJTy4yaBaHETO HAa HOBAa CHAIWIA3a,
0COOCHO OT HEBUPYJICHTHH IaMOBE 3a TMPWIOKEHHS B XpaHUTenHaTa U (apmareBTHUHATA
MPOMUIIUIEHOCT. Hampumep, cuanumasuTe HaMalisgBaT ChIbPKAHUETO HA OCNATHIM B KHCEITU MJICUYHU

OPOAYKTH W OT TYK HE0oOXomuMocTTa OT Jo0aBsHe Ha crabunm3atopu u mekTtuH. [lopamu
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BB3MOXKHOCTTA 3a JIECHAa CBPBXEKCIIpECHs] U MPEUnCTBaHE, CeKpeTupaHara (yHrajiHa cuaiguaasa Ou
Ousia MHOTO 1I€HHA 3a MPOU3BOJICTBOTO B TOJEMH KOJUYECTBA, KOETO 3HAYUTEIIHO MOXKE J1a MoJ00pu
UKOHOMHMYECKUs edeKT B uHIycTpuasieH wmamad. Hacrosmara MmoHorpadus mnpeactaBs HoOBa
uHboOpMaNKs 32 PAa3NPOCTPAHEHHETO HA CH3MMa CHallija3a B HEHM3CIIEABaHA JIOCera TaKCOHOMHYHA
rpyrna MUKpOOPTaHU3MH, KAaKBUTO ca (pumamMeHTo3HHuTe I'h0H. B n3cnenBanusTa ca BKIIOUEHH 1IIaMOBE,
M30JIMPAHU OT PAa3MUYHU MECTOOOUTAHUS, MOJYYEHH Ca JaHHU OTHOCHO MEXaHU3MHUTE Ha perylianus
Ha €H3MMHATa CHHTE3a, MOJIyYaBaHETO Ha MPEYHCTEH EH3MMEH IpernapaT M OXapakTepu3upaHe Ha
HEroBUTE CBOMCTBA

Apyru nydoaukanmumn

22. Chorukova, E., Hubenov, V., Kabaivanova, L., Gocheva, Y. & Simeonov, I. (2020). Two-
phase anaerobic digestion of corn steep liquor. Ecological Engineering and Environment Protection, 4,
75-84.

Abstract

Experimental studies of two-phase anaerobic digestion of corn steep liquor in continuous
automatic and semi-automatic modes of the cascade system with simultaneous operation of both
monitoring and control systems were performed. Corn steep liquor - a waste product from the process of
treatment corn grain for starch extraction — was used as a substrate in the process of anaerobic
biodegradation with hydrogen and methane production. The daily yields of biohydrogen in bioreactor 1
of the cascade (with working volume of 10 dm?®) are variable and in good operation are in the range of
0.7 to 1.0 | of biogas from 1 dm® working volume of the bioreactor, and the optimal pH range is in the
range of 5.0 - 5.5. The concentration of hydrogen in the biogas from the hydrogen bioreactor 1 when a
good process is accomplished is in the range of 14 - 34.7%. The daily yields of biomethane in
bioreactor 2 of the cascade (with working volume of 80 dm®) vary in the range from 0.4 to 0.85 | of
biogas from 1 dm?® working volume of the bioreactor, and the concentration of methane in the biogas
from bioreactor 2 is high and remains practically constant (in the range 65-69%). At a dilution rate of
0.4 day™ and a organic loading rate of 20 g/I for bioreactor 1, respectively a dilution rate of 0.05 day™
for bioreactor 2, the best results were obtained.

Pe3rome

bsixa mpoBeaeHH eKCIepUMEHTATHM M3CIIeABaHMSA Ha JABY(PAa3HO aHAepOOHO pasrpakiaaHe Ha
[[ApeBUYHA yTaiika B HEMPEKHCHAT aBTOMATHUYCH U TIOJyaBTOMAaTHYEH PEXKUM Ha KacKajJHaTa CHCTeMa C
eTHOBpEMEHHA paboTa Ha JIBETE€ CHCTEMH 32 MOHHTOPWHT M KOHTpOJ. llapeBHdHaTa CTphbMHA TEYHOCT -
OTHaIbUeH MPOAYKT OT Ipoleca Ha 00paboTKa Ha I[APEeBUYHO 3bPHO 3a M3BJIMYAHE HA HULIECTE - Oele
M3M0JI3BaHa KaTro CyOCTpaT B Imporieca Ha aHaepoOHO OMOpasrpakiaHe ¢ MPOM3BOACTBO Ha BOJOPOI U
MeraH. JlHeBHUTE OOMBU Ha OMOBOAOpOJ B OuopeakTop 1 Ha kackanara (c paboren obem 10 ) ca
MIPOMEHJIMBU U TIpU J00pa paboTa ca B nuamazona ot 0,7 mo 1,0 m Guoras ot 1 e paboreH obem Ha
OuopeakTopa, a ONTUMAIHUAT auana3oH Ha pH e B auanaszona 5,0 - 5,5. KoHuenrpamsaTa Ha Bo1opoa B
Ouorasza oT BOJOPOAHUS OMoOpeakTop 1, Korato € mocturHar ao0wp mporiec, € B nuamazona 14 - 34,7 %.
JlaeBHUAT 10OMB HA OMOMeTaH B OMOpeakTop 2 Ha Kackaaara (¢ paboTeH obem 8 )IMS) Bapupa B JUara3oHa
ot 0,4 no 0,85 i1 6uoras ot 1 21M3 paboTeH obeM Ha OMopeakTopa, a KOHIICHTpalKsATa Ha MeTaH B Onorasza
oT OMopeakTop 2 € BHCOKAa M OCTaBa INpPaKkTHMYECKH MOCTOsHHA (B nuanazoHa 65-69 %). Haii-nobpu
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pe3yJITaTu ca MOJIy4eHU TIPH CKOPOCT Ha paspexkaane oT 0,4 nHu-1 1 HoOpMa Ha OpraHMYHO HATOBapBaHE
ot 20 r/i 3a 6uopeakTop 1, ChOTBETHO MPHU CKOPOCT Ha pazpexaane ot 0,05 nun” 3a oropeakTop 2.

23. Engibarov, S., Eneva, R., Gocheva, Y., Kolyovska, V. & Mitova, S. Studies on enzymes of
sialic acid metabolism in bacteria. Modern microbiology: A challenge for improving the quality of life.
75" Anniversary of The Stephan Angelov Institute of Microbiology. Publishing House “Farrago”,
2022, ISBN:978-619-206-207-1, 61-71.

Abstract

This article presents some of the more significant research by scientists from the Laboratory of
Microbial Biochemistry in the last few years. The main topic is the study of sialidases - enzymes that
are key in animals and many microorganisms that are in close contact with them. The research is
aimed at the discovery and characterization of novel sialidases, produced by non-pathogenic bacteria.
In the course of the research the secretion of enzyme catalyzing the next step in the catabolism of sialic
compounds - sialate aldolase was observed. New data for the sialidases of the non-pathogenic cholera
vibrios, Aeromonas caviae, and Oerskovia sp., were obtained for the first time. Their characterization
in terms of molecular weight, pH and temperature optimum, influence of metal ions on enzyme
activity, glycoprotein nature, amino acid sequence, etc. reveals new, hitherto unknown properties of
these enzymes.

Pe3rome

Ta3u cratus mpeacTaBs HSAKOM OT MO-3HAYMMUTE HM3CieaBaHMs Ha ydeHH oT JlaGoparopus
»MHUKpOOHa OHOXUMUS Tpe3 IMOCIETHUTE HSAKOJIKO roavHu. OCHOBHAaTa TeMa € W3CJIEJABAaHETO Ha
CHAINAAa3UTC — €CH3UMH, KOUTO Ca KJIIIOYOBHU IIPHU JKUBOTHUTC U MHOT'O MHUKPOOpPraHM3MHU, KOUTO Ca B
OJMU3BK KOHTAKT C TIX. H?;CJIG)IB&HCTO € HAaCOYCHO KbM OTKPHBAHCTO M XAPAKTCPU3UPAHCTO HA HOBHU
CHalIM/a3y, NMPOU3BEIEHH OT HenmaToreHHu Oakrepuu. B xojga Ha wu3cieaBaHeTO ce HalOIIoJaBa
OT/EITHETO Ha €H3MM, KaTaJlu3Mpalll cje/Baliara CThIIKa B KaTaboJ1u3Ma Ha CHAJIOBUTE CheAMHEHUS -
cHaJlaT ajjosia3a. 3a IbPBU I'BT Ca IOJYyYEHU HOBU JAaHHM 33 CHAIMJA3UTE€ HA HEMATOT€HHUTE
xonepHu BuOpronu Aeromonas caviae u Oerskovia sp. TSXHOTO XapakTepu3UpaHe MO OTHOIICHHE Ha
MOJIEKYJIHO Teriio, pH M TeMiiepaTypeH ONTUMYM, BIMSHUE HAa METAJIHUTE WOHU BBPXY CH3MMHATa
AKTHBHOCT, INIMKONPOTEHHOBATa NPHUPOAA, AMUHOKHCEIMHHATa MOCIEAOBATEIIHOCT U JAp. Pa3KpuBa
HOBH, HEU3BECTHU J0CEra CBOMCTBA HA TE3U €H3UMHU.

24. Krumova, E., Abrashev, R., Petrova, P., Eneva, R., Stoyancheva, G., Engibarov, S.,
Kostadinova, N., Miteva-Staleva, J., Gocheva, Y., Kolyovska V., Dishliyska, V., Spassova B. &
Angelova, M. A novel sialidase among filamentous fungi isolated from non-clinical substrates.
Modern microbiology: a challenge for improving the quality of life. 75" Anniversary of The Stephan
Angelov Institute of Microbiology. Publishing house “Farrago”, 2022, ISBN: 978-619-206-207-1.,
245-257.

Abstract

Sialidases (neuraminidases, EC 3.2.1.18) are a very important enzyme family that cleaves sialic
acid on the surfaces of cells in viruses, protozoa, bacteria, fungi, vertebrates, and higher animals.
Bacterial and viral sialidases distribution, their biochemical properties, and molecular characterization,
as well as their catalytic mechanism, contribution to virulence, and pathogenicity, have been studied in
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detail but there are only scarce data on the sialidase production by filamentous fungi, especially
isolated from native sources. The present study was conducted to determine the ability of filamentous
fungi from non-clinical isolates to produce this enzyme to determine the presence of the sialidase gene
and to select an effective producer. A total of 113 fungal strains belonging to Ascomycota and
Zygomycota compassing 21 genera and 51 species were screened. Almost 68% of them were able to
synthesize sialidase. Penicillium, Aspergillus, Cladosporium, Alternaria, Talaromyces, and Mucor
were the dominant genera. A habitat-dependent variation of sialidase activity between species and
within species, depending on location was established. The sialidase gene was identified in sialidase-
positive and sialidase-negative strains. The presence of Asp boxes and R-I/L-P motif and a mass of
about 40 kDa characterized this protein as sialidase. Penicillium griseofulvum P29 was selected as the
best producer of the fungal sialidase from a non-pathogenic strain. A laboratory method for enzyme
production in a 3L bioreactor was developed.

Pe3rome

Cuammpasure (uHeBpamuuugaszu, EC 3.2.1.18) ca MHOro BakHa TIpyna €H3UMHO, KOWUTO
OTLENBAT CHAJIOBaTa KHCEIIMHA IO MOBBPXHOCTTA HA KIETKUTE Ha BHPYCH, MPOTO30HU, OaKTepuw,
rbOMYKH, TPHOHAYHM W BHUCIIM JKUBOTHU. PasmpocTpaHeHmero Ha OaKTEpUATHUTE W BUPYCHUTE
cHalMJa3u, TEXHUTe OWOXMMHUYHM CBONCTBA W MOJEKYISPHO OXapaKTepU3UpaHe, KakTo U
KAaTaJUTHYHUAT UM MEXaHHU3bM, IPUHOCHT UM KbM BUPYJICHTHOCTTA U MATOT€HHOCTTA, Ca MOJIPOOHO
MPOYYEHHU, HO MMa CaMO OCKBJHHU JaHHHU 3a MPOU3BOJICTBOTO HA CHAJHMAa3H OT HUIIKOBHJHU I'bOH,
0COOCHO HM30JIMPAaHU OT MECTHH HM3TOYHHIM. HacTosmoTo mpoyuBaHe € MpOBEACHO C Ien Ja ce
OTIpeJIeNI CIIOCOOHOCTTAa Ha (PUIAMEHTO3HM I'bOM OT HEKIMHUYHU W30JIATH Ja TPOU3BEKAAT TO3U
€H3HUM, 3a J]a Ce OIpe/IeNI HAIMYNETO Ha CHAJIN/Ia3eH TeH U J1a ce n3bepe eeKTuBeH npoayieHT. baxa
u3cneaBanu oomo 113 re0Hu mama, npuHaaexamy kbM Ascomycota u Zygomycota, sxirousamu 21
pona u 51 Buaa. [Toutu 68 % OT TsAX 0sixa B CbCTOSIHUE J1a CHHTE3UpaT cuanuaasza. [IpeodnagaBaniure
ponose Osixa Penicillium, Aspergillus, Cladosporium, Alternaria, Talaromyces u Mucor. YcranoBeHa
€ 3aBHCHMa OT MECTOOOMTaHMATA NMPOMEHIMBOCT B CHAJMJa3HAaTa aKTUBHOCT MEXIY BUJIOBETE U B
pamkuTte Ha BupoBere. CuanuiasHuAT TreH Oemie MASHTU(UIUMpPAH B CHAIMJA3a-TIO3UTUBHU U
cuanuia3a-HeraTuBHU mamoBe. Hamumumero Ha Asp kyruiiku u R-1/L-P MoTB 1 Macata ot okoio 40
k/la xapakTepu3upar TO3M NpOTEUH Kato cuanunasa. Penicillium griseofulvum P29 Gemre u30pan kato
Hal-100bp MPOJYLIEHT Ha I'bOMYHA cHaNK[a3a OT HemaTtoreHeH mam. Paspaboren e nmaboparopeH
METO/I 32 IPOU3BOJCTBO HA €H3UM B OMOpEaKTop ¢ 00eM 3 muTpa.

25. Dimitrova, L., Hubenov, V., Kabaivanova, L., Gocheva, Y., Angelov, P. & Najdenski, H.
(2022). Bacterial degradation of cellulosic substrates under terrestrial and long term manned space
mission conditions: A review (part I). Ecological Engineering and Environment Protection, 2, 60-67.

Abstract:

The Earth and the lower atmosphere (troposphere and stratosphere) are constantly faced with
numerous environmental challenges, one of which is the growing pollution due to the incineration of
cellulose-containing waste with accumulating potential. In recent years scientists have focused on the
complexity of ecological mechanisms in the biosphere of our planet - Earth, starting from laboratory,
scaled and closed ecosystems. Onboard the spacecraft, textile products with antimicrobial properties
are widely used which limits the spread of infections and ensures safety, comfort and resistance of the
user. Another type of waste is the remains of sanitary and medical consumables, personal hygiene
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materials (e.g. wet and dry wipes, toilet paper, etc.), paper, inedible parts of greenhouse plants, etc.,
being usually subjected to microbial degradation. On Earth, the accumulation of these cellulose
containing waste can cause serious environmental problems. Nowadays, many researchers are trying in
experimental conditions on Earth to solve the problem of cellulose-containing waste by means of
different approaches — burning, composting, burial, etc. The main risk and environmental problem is
that the burial of waste in the soil and composting should contribute to the spread of microorganisms
with pathogenic potential. Nevertheless, a promising approach is the microbial degradation of cellulose
containing substrates realized by microbial consortia depending on the conditions of the surrounding
environment. Therefore, the recent review aims to make a comparative analysis of the bacterial species
involved in the degradation processes of cellulose-containing waste and to assess their potential for
possible application in space conditions, including the International Space Station.

Pe3rome

3eMsaTa U JOJHUTE cloeBe Ha aTMocdepara (Tpomocdepara u crpatochepara) ca MOCTOTHHO
U3MPABEHU IpeJ MHOXKECTBO EKOJOTMYHM MPEIU3BUKATEIICTBA, €IHO OT KOUTO € HapacTBallOTO
3aMbpCSIBaHE MOPAAM HM3rapsSHETO HA ChAbpXKAILK LIETYyJ03a OTHAAbLM C aKyMYyJIHpall MNOTEHIHUAI.
[Ipe3 mociaeqHUTE TOAWHU yUeHHUTE ce (POKyCHpaxa BbPXY CIOXKHOCTTA Ha €KOJOTHYHUTE MEXaHU3MHU
B Ouocdepara Ha Hamiata IUlaHeTa - 3eMsTa, KaTo Ce€ 3amo4yHe OT Ja0opaTopHHU, MamabupaHu U
3aTBOpeHH eKkocucreMu. Ha Oopna Ha KocMHuUeckHus KOpald IMUPOKO €€ H3MOJ3BAT TEKCTHIIHU
MPOAYKTH C AHTUMHUKPOOHU CBOMCTBA, KOUTO OrpaHHWYaBaT PA3MPOCTPAHEHUETO HAa HHQPEKUUU U
ocurypsiBar 0e30macHocT, KoM(opT M ycToM4MBOCT Ha mnoTpedutens. [pyr Bua oTmambiu ca
OCTaTBIUTE OT CAHUTAPHU M MEAUIIMHCKM KOHCYMaTUBHU, MaTepUAJIU 3a JIMYHA XUTHWEHa (Hamp. MOKpHU
U CyXU KBbPIHUYKH, TOAJIETHA XapTUs U JAp.), XapTHsl, HETOJHU 332 KOHCYMAallUsl YaCTU OT OpaHXEpUUHU
pacTeHuss W Jp., KOUTO OOHMKHOBEHO ca IMOJUIOXKEHHM Ha MHUKpOOHO pasrpaxnaane. Ha 3emsra
HaTPYIBAHETO HAa TE€3U ChAbPIKAIIM LENTYJI03a OTHAIbIU MOXE J1a IPUYMHU CEPHUO3HH E€KOJOTHYHU
npobiaemu. B nHEmHO BpeMe MHOrO M3CIelOBaTelId CE€ OMMTBAT B E€KCIIEPUMEHTAIHU YCJIOBUS Ha
3eMsATa Aa pemar npobieMa ¢ LENYJIO3HUTE OTMATbLM Ype3 pa3iIMyHU IMOAXOIU — H3rapsHe,
KOMIIOCTHpaHe, 3apaBsiHe M Jp. OCHOBHMAT PHUCK M €KOJOrMueH NpolieM e, 4e 3apaBsiHETO Ha
OTIAagbLIUTE B II0YBaTa M KOMIIOCTUPAHETO MOXKE JIONPHHECE 3a pa3slpOCTPAaHEHHETO Ha
MHUKpPOOPTaHU3MHM € MaroreHeH noreHuuan. HesaBucumo oT ToBa, oleriaBalll Moaxoa € MUKpPOOHOTO
pasrpaxaaHe Ha cyOcTpaTH, ChABPXKALM LENYJI03a, PEaTU3UpPaHO OT MHUKPOOHM KOHCOPLHMYMH B
3aBHCHMOCT OT YCJIOBHATa Ha OKOJHaTa cpeaa. ClenoBaTeHO CKOPOIIHUAT IMperjes uMma 3a Lei jaa
HaIpaBU CPAaBHUTEJICH aHAJIU3 Ha OakTEepHUaJHUTE BHUJIOBE, yJacTBAIM B MPOIECUTE HA pasrpaxaaHe
Ha ChABPKALIM 1I€J1yJI03a OTMAIBIM M Ja OLEHH TEXHUS MOTEHLHUAN 3a Bb3MOXXHO IPWIOKEHUE B
KOCMHUYECKH YCIIOBUS, BKJIIOUMTEIHO HA MexayHapoaHaTa KOCMU4ecKa CTaHLUS.

26. Gocheva, Y., Dimitrova, L., Hubenov, V., Kabaivanova, L., Algelov, P., Simeonov, I. &
Naijdenski, H. (2023) Cellulolitic microorganisms: aerobic, microaerophilic, anaerobic bacteria and
microbial consortia (part Il). Ecological Engineering and Environmental Protection, 1, 36-53

Abstract.

In nature, cellulose, lignocellulose and lignin are major sources of plant biomass therefore their
recycling is indispensable for the carbon cycle. The synergistic action of a variety of microorganisms
is needed for recycling lignocellulosic materials. The capacities of microorganisms to assimilate
complex carbohydrates, such as cellulose, hemicellulose and lignin, depend on the ability to produce
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the enzymes that work synergically. Populations growing in compost piles consist mainly of bacteria
(including actinobacteria) and fungi. Polymers such as hemicellulose, cellulose, and lignin are only
degraded once the more easily degradable compounds have been consumed. Afterwards, the
lignocellulosic materials are partly transformed into humus. In the present review, numerous studies on
the isolation of cellulose-degrading bacteria and fungi, their identification, enzymatic activities, and
their ability to grow in the presence of lignocellulose and components of these industrial waste streams
(phenolic compounds, sulfides, and dyes are analyzed and discussed. This is of particular interest to
design future studies to isolate those bacteria that can specifically degrade cellulose matrix and more
recalcitrant components such as lignin and aromatic lignin degradation products. Cultivation and
characterization of microorganisms alone is not adequate without preservation techniques that do not
alter the morphology, physiology or genetics of pure strains. Careful preservation is imperative for
future research, teaching and industrial applications.

Pe3rome

B npuponara nenynosara, JMTHOLENYJ03aTa W JIMTHUHBT Ca OCHOBHUTE W3TOYHULM Ha
pacturenHa 6uomaca, Iopajau KOEeTo TIXHOTO PEUUKIMPAaHE € HE3aMEHUMO 3a BbIVIEPOJIHUS LIUKBI. 32
PELMKIMPAHETO HA JIMTHOLETYJIO3HUTE MaTepHaad € HeOoOXOAMMO CHHEPTUYHOTO [eiiCTBHE Ha
pas3nuyHu  MHUKpoopraHu3mMu. CHOCOOHOCTTa Ha MHUKPOOPTaHM3MUTE Ja AaCUMMHIMPAT CIO0XHU
BBIJIEXUAPATH, KATO LIETYJI03a, XEMULIENYJI03a U JIMTHUH, 3aBUCH OT CIIOCOOHOCTTA J1a MPOU3BEXKIAT
€H3UMH, KOUTO paboTAT cuHepruyHo. [lomynanuure, pacTsiy B KOMIIOCTHUTE KYITYMHHU, CE CHCTOST
OCHOBHO OT 0akTepuM (BKJIIOUUTEIHO aKTHHOOAKTepuu) U reouuku. [lonuMepu karto xemuienynosa,
LEIyJI03a M JIMIHUH C€ pasrpaxzaar caMoO cleJ KaTo ca M3Pa3XOJBAaHM II0-JIECHO Pa3rpaguMUTE
cbenuHeHus. Cnex TOBa JIMTHOLENYJIO3HUTE MaTepualyd c€ IpeBpbhLIaT YaCTUYHO B Xymyc. B
HacTOALIMS 0030p ca aHAIM3UPAHU U OOCHJIEHW MHOTOOPOMHM H3CIIEBAHUS BbpPXY M30JIMPAHETO Ha
OakTepuu U TbOM, pasrpaxAally Lenyl03a, TSIXHaTa WIACHTU(QUKAIMSA, €H3UMHU AKTUBHOCTH U
CIOCOOHOCTTA UM JIa pacTaT B IPUCHCTBUETO HA JINTHOLENYI03a U KOMIOHEHTH Ha Te3U MPOMMIILIEHH
oTnaabyHu mnortouu ((peHomHu cwvenuHeHus, cynduau u Oarpuna. ToBa e oT ocoOeH MHTepec 3a
IUTaHUpaHe Ha ObJIEIM NPOYYBAHUS 332 M30JIMPaHE Ha OHE3M OaKTepuH, KOUTO MOTaT Jia pasrpaxjaaT
cneun(UYHO LeNyslo3HaTa MaTpUlla U MO-HEMPUCIIOCOOMMH KOMIIOHEHTH KaTo JIMTHUH M apOMAaTHHU
IIPOAYKTH OT pasrpaxJaHeTo Ha JHWrHuHa. KynTUBHpaHETO W XapakTepU3HPAaHETO Ha
MUKpPOOPTaHU3MHUTE caMO IO cebe CHM HE € aJeKBaTHO 0e3 TEeXHHKH 3a CbXpaHEHHE, KOUTO He
MpOMEHAT Mopdosiorusta, (U3MONOTUITA WIM TeHeTHKaTa Ha YHCTUTE IIaMoBe. BHUMAaTEeNnHOTO
ChXpaHsIBaHE € HAJTOXKUTEIHO 3a ObACIIN U3CIEIBAHNUS U IPOMUIIIEHU MPUIOKEHUS.

27. Earubapos, C., Jlazapkesuu, ., MutoBa, C., Enera, P., LoueBa, 5., Bauesa, E., [lomnosa,
C., CranueB, H., UnmeBa, S. (2023). AHTHOMOTHYHA YYBCTBUTEITHOCT U EH3UMHU-TIOTECHIIUATHU
(dakTopu HA BUPYJICHTHOCT NP OMOPTIOHUCTHYHU MATOTCHHH OaKTEpHH, U30JMPAHHU OT KIIOAKAIHATA

Mukpoduiopa Ha rymiepu (Sauria, Reptilia). Exonoeuuno umoiwcenepcmseo u onazeane Ha OKOIHAmMA
cpeoa, 3-4, 5-14

Abstract:

The detection of pathogens that could be transmitted from animals to humans and pose a
potential health risk is a matter of increasing importance. Reptiles are known to be asymptomatic
carriers of various zoonotic pathogens. We isolated and identified 24 opportunistic bacteria from the
cloacal microflora of five lizard species, belonging to Lacertidae, Scincidae and Anguidae families.
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Their antibiotic susceptibility and enzyme production (sialidase, sialate aldolase, protease, lipase,
hyaluronidase, gelatinase) as virulence factors were evaluated. The majority of the isolates were not
resistant to most of the applied antibiotics. We found limited extracellular enzyme production
(proteases were detected in 14, sialidase — in 3, lipase — in 2 and gelatinase — in 4 isolates). One isolate
- Pseudomonas aeruginosa indicated a relatively high pathogenic potential. The limited production of
enzymes that could play role in pathogenesis, and the antibiotic susceptibility of most isolates, suggest
a relatively low health hazard. However, their opportunistic character should be kept in mind in close
contact with reptiles because of a potential risk of infection.

Pe3rome

OTKpUBaHETO Ha MATOTeHHM, KOMTO MOTaT Ja ce MpenaBaT OT J>KMBOTHM Ha Xopa M Ja
IIPEJCTaBIABAT MOTEHLMAIEH PUCK 3a 3]IpaBETO, € BBIPOC C HapacTBallo 3HadeHue. M3BecTHO e, ue
BJICUYTHTE ca OE3CHMITOMHHU NPEHOCHUTENIM Ha pa3jIMyHH 300HO3HW THaroreHu. Hue m3omupaxme u
uaeHTuuIrpaxMe 24 ONMOPTIOHHCTUYHU OakTepuu OT KIIOaKajdHaTa MHKpoduiopa Ha IeT BHIA
rylepu, MpuHaIjIexanm KbM ceMeiictara Lacertidae, Scincidae u Anguidae. Bemie oneHena TsixHara
YYBCTBUTEIHOCT KbM AHTHOMOTHIIM M TPOHM3BOJCTBOTO Ha €H3UMH (CHANMIa3a, CHaJaT ajnojiasa,
npoTeasa, Jumas3a, XualypoHH/1a3a, KeJaTHHa3a) Kato (GakTopu Ha BUpYIEeHTHOCT. [lo-romsimara yact
OT M30JIaTUTE He OsXa PEe3UCTEHTHU KbM IOBEYETO OT IpHJIAraHUTEe aHTUOMOTHLHU. YCTaHOBUXME
OrpaHUYEHa NMPOJYKLMS Ha U3BBHKIEThYHU €H3UMHU (IIpoTeaszu Os1xa OTKpUTH npu 14, cuanuaasa - npu
3, nunasa - mpu 2 U KenaThHa3a - npu 4 uzonara). Exun usonar - Pseudomonas aeruginosa, mokasa
CPAaBHUTEIHO BUCOK MAaTOreHeH noreHuuan. OrpannyeHaTa NpoayKLus Ha €H3UMH, KOUTO O1Xa MOTJIH
Ja WrpasT pojii B MATOreHe3aTa, W AHTHOMOTHYHATA YYBCTBUTEIHOCT HA TIIOBEYETO H30JIATH
IperoiaaraT CpaBHUTETHO HHUCKA OMACHOCT 3a 3[PaBeTO. BBIpPeKu TOBa TEXHHAT ONOPTIOHUCTUYEH
XapakTep TpsOBa a ce MMa NMPEABH IMPH OJU3IBK KOHTAKT C BICYYTH TOPAIN MOTESHIIMATHHS PUCK OT
UH]EKIns.

28. Lazarkevich, I., Engibarov, S., Mitova, S., Vacheva, E., Popova, S., Stanchev, N., Eneva,
R., Gocheva, Y., Boyadzhieva, I. & Gerginova, M. (2024). 16S rRNA Gene Sequencing-Based
Identification and Comparative Analysis of the Fecal Microbiota of Five Syntopic Lizard Species from
a Low-Mountain Area in Western Bulgaria. Applied Microbiology, 4(1), 181-193.

Abstract

Studies on the gut microbiome of free-living reptiles in Europe are generally fragmentary and
still missing in Bulgaria. We aimed to identify and compare the fecal microbiota profiles of five
syntopic lizard species from three families: the European green lizard (Lacerta viridis), the common
wall lizard (Podarcis muralis), the meadow lizard (Darevskia praticola) (Lacertidae), the European
snake-eyed skink (Ablepharus kitaibelii) (Scincidae), and the European slow worm (Anguis fragilis)
(Anguidae), which coinhabit a low mountainous area in the western part of the country. A high-
throughput sequencing of the hypervariable VV3-V4 region of the 16S rRNA gene, performed on the
[llumina HiSeq2500 platform, was used. The core microbiota of lizard hosts seems to be species-
specific. A dynamic phyla proportion between hosts was found. The richest alpha diversity was
observed in D. praticola, and the lowest alpha diversity was observed in P. muralis and A. fragilis.
Within the three lacertids, the microbiota of D. praticola and L. viridis were more closely related to
each other than they were to those of P. muralis. Sharing a largely common trophic resource (all
species except A. fragilis are mainly insectivorous) was not an indication of similarity in their gut
microbial communities.
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Pe3rome

[IpoyuBanusTa BHPXY YpPEBHHS MHKPOOMOM Ha CBOOOJHO >KMBeelld Bieuyrd B EBpoma ca
OTKbCIICUHH, a B bbarapus Bce omie nwumcBar. llenta Hu Oemie na uaeHTHQUIUpaMe W CpaBHUM
npodpmimte Ha (exanHaTta MUKpodopa Ha MET CHHONTHYHHU BHJA TYIIEPU OT TPU CEMEUCTBA: 3eJieH
rymep (Lacerta viridis), crenen rymep (Podarcis muralis), nuBanen rymep (Darevskia praticola)
(Lacertidae), smueBunen ckunk (Ablepharus kitaibelii) (Scincidae) u 6asen uepseii (Anguis fragilis)
(Anguidae), kouTo oOMTaBaT HUCKOILUIAHMHCKKA PaliOH B 3alajgHara 4acT Ha crpaHara. M3mosis3BaHo e
BHCOKOIIPOU3BOJIUTEIHO CEKBEHUpaHe Ha xunepBapuabunmnus V3-V4 perumon Ha 16S pPHK rena,
mBbpmieHo Ha tiargopmara Illumina HiSeq2500. OcnHoBHata MuKpoduiOpa Ha TyIIEpUTE-
TOCTONIPUEMHUIIM U3TIISKIAa € BUAOBO crenuduyHa. YCTaHOBEHO € JWHAMHYHO CHOTHOIICHHE Ha
bunute Mexay rocronpuemHuiute. Haii-6oraToro anda-pasHoobpasue ¢ HabmomaBaHo mpu D.
praticola, a nait-uuckoto anda-paznoodpasue - nmpu P. muralis u A. fragilis. B pamkure Ha Tpute
naneptuau Mmukpoduiopara Ha D. praticola u L. viridis e mo-TscHO cBbp3aHa MOMEKIY CH, OTKOJIKOTO
c ta3u Ha P. muralis. CrioziensiHeTo Ha 1o roJisiMa CTEIeH 001 XpaHUTENEH pecypc (BCUUKU BUIOBE, C
u3kiroueHue Ha A. fragilis, ca mpenqumMHO HacekOMOsIHM) HE Oellle MPU3HAK 3a CXOACTBO B TEXHHUTE
YpEeBHU MUKPOOHH CHOOIIECTBA.

29. Lazarkevich, I., Engibarov, S., Mitova, S., Eneva, R., Paunova-Krasteva, T., Borisova, D.,
Vacheva, E., Stanchev, N., Popova, S., Gocheva, Y. & Gerginova, M. (2024). The Isolation,
Identification and Characterization of a Wild-Type Strain Pseudomonas aeruginosa PM1012 from the
Cloacal Microbiota of a Common Wall Lizard (Podarcis muralis Laurenti, 1768). Applied
Microbiology, 4(3), 1396-1410.

Abstract

Pseudomonas aeruginosa is a ubiquitous environmental Gram-negative bacterium and also an
opportunistic pathogen for both humans and animals, causing acute or chronic infections. It has been
frequently detected in healthy and diseased reptiles, more commonly in captive ones. Since most
studies are primarily on clinical isolates, the pathogenic potential of strains originating from wild
animals is poorly explored. We isolated the strain P. aeruginosa PM1012 from the cloacal microbiota
of a common wall lizard (Podarcis muralis Laurenti, 1768) from a free-living population. The effect of
temperature, pH and salinity on its growth was evaluated. Antibiotic resistance, the expression of
several virulence factors as some extracellular enzymes, pyocyanin production and biofilm formation
were also assessed. Apart from intrinsic resistance, the newly isolated strain P. aeruginosa PM1012
presented an antibiotic susceptibility profile with a low resistance rate limited to meropenem and
intermediate to ceftazidime and aztreonam. Protease, lipase and gelatinase secretion was detected.
Strong pyocyanin production was observed in the optimal range of growth conditions. An excellent
biofilm-forming capacity was manifested.

Pe3rome

Pseudomonas aeruginosa e MOBCEMECTHO pa3NpOCTpaHeHa TpaM-OTPHIIATEIIHA OaKTEepHs B
OKOJIHaTa Cpela, a ChUI0 M OMNOPTIOHHUCTMYEH IaTOreH KakTO 3a Xopa, Taka W 3a >KUBOTHH,
MPUINHSIBAWKN OCTPU WM XPOHUYHH HHEKIrH. YecTo ce OTKpUBa MpH 3paBU U OOJHH BJIEUYTH, T10-
YECTO MPHU OTIIICKIAHU B IJIEH. T KaTo MOBEYETO M3CIICNBAHHS Ca MPEAUMHO BBPXY KIMHUIHHU
M30J1aTH, MAaTOI€HHUAT MOTEHIMAN Ha I[aMOBE, TPOU3XO0KIAIIN OT AUBH KHUBOTHH, € CJ1ab0 MpOyyeH.
N3onupaxme mama P. aeruginosa PM1012 ot kioakaiHata MUKpOOHOTa Ha OOMKHOBEH CTCHEH TyIIep
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(Podarcis muralis Laurenti, 1768) ot cBoOOmHO >XMBeemia momyiainus. bemie oneHeH epekThT Ha
Temreparypara, pH u comeHocTTa BBpPXY HETrOBHs pacTeX. Pe3ncTeHTHOCTTa KbM aHTHOMOTHIM,
eKCIIpecusiTa Ha HSIKOJIKO (haKTOpa Ha BHUPYJICHTHOCT KaTO HSKOM W3BBHKIETHYHH CH3HUMH,
MPOM3BOJICTBOTO HA MHUOLMAHMH M oOpasyBaHeTo Ha OuoduiMm cbmo Osixa oueHeHu. OcBeH
NpPUCHIIATa PE3UCTEHTHOCT, HOBoM3oymMpaHusT mam P. aeruginosa PM1012 moxka3Ba mpodun Ha
AHTUOMOTUYHA YYBCTBUTEIHOCT C HHUCHK IMPOIICHT HA PE3UCTECHTHOCT, OTPAHMYCH /IO MEPOICHEM H
MEXIUHEH KbM Le(pTa3suauM M a3TpPeoHaM. YCTaHOBEHAa € CEeKpeuus Ha NpoTeasa, JuMasa u
’kenatuHaza. HaOmromaBa ce ycuiieH CHHTE3 Ha NMHUOLMAHHMH B IPH ONTHMAJIHU YCIOBHS Ha PacTeX.
[IposiBsiBa ce OTIIMYEH KarauTeT 3a 00pazyBaHe Ha OnohuIM.
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