Pe3omera HAa HAYYHHU MYyOJITUKANNM HA AHTJINICKU U OBJITapPCKH,
ChIIACHO MUHMMAJHUTE HAMOHAJTHN KpuTepun 1o 3PACPB u
nompJaHuTeaauTe n3uckpanusa Ha UMukb-BAH
HAa IJ1. ac. 1-p Mapus ['epruHoBa 3a yyacTtue B KOHKYPC 32 JOUEHT

o HanpasieHue 4.3. buosjorunuecku Hayku, MUKpOOHOJIOTHS - MUKPOOHA OHOIeTpaaanus Ha
TOKCHYHU 3aMbPCUTEININ Ha OKOJTHATA Cpefia 32 HYKIUTE Ha
HenapramenT ,,00ma Mukpoo6uonorus”, Jlaboparopuss MukpoOHa reHeTuka

IIvoankanuu no I'pyna ot nokasareau B na IINI3PACPB

1. Alexievaa Z., Gerginova M., Zlateva P., Peneva N. Comparison of growth kinetics and
phenol metabolizing enzymes of Trichosporon cutaneum R57 and mutants with modified
degradation abilities. (2004) Enzyme and Microbial Technology, 34 (3-4), 242-247.

Abstract:
The model kinetic coefficients of the growth and phenol degradation processes of Trichosporon

cutaneum R57 strain and the investigated mutants in culture media containing phenol as a sole
carbon and energy source are reported. Successfully simulated phenol degradation profiles in all
studied strains were obtained by Haldane-type kinetics. The data presented in the paper showed
no direct correlation between efficiency of phenol degradation by the strains studied and biomass
productivity. The observed significant increase of inhibitory coefficients in both 2R (kj=0.46 g I
!y and 4R (ki = 0.44 g I ') mutants corresponded with their improved capacity to degrade phenol
and increased phenol ydroxylase activity. The intracellular specific activities of phenol
hydroxylase [EC 1.14.13.7] and catechol 1,2-dioxygenase [EC 1.13.11.1] in T. cutaneum R57
strain and its mutants are measured. The comparison of data for phenol hydroxylase and catechol
1,2-dioxygenase activities in cell-free extracts obtained by ultrasonication and in permeabilized
cells showed that the method of cell permeabilization was more favorable for enzyme analyses.
The obtained specific activity of phenol hydroxylase in T. cutaneum R57 was 0.8 U mg * protein
while those in 2R and 4R mutant strains were 1.47 U mg ™ protein and 1.28 U mg * protein,
respectively. The value of catechol 1,2-dioxygenase activity showed quite less variability and
was kept about 0.2 U mg * protein in all investigated strains. The results received in these
experiments demonstrated that the increased rate of the initial phenol degradation reaction
enhanced phenol utilization by cells and vice versa.

Pesrome:

[IpencraBenu ca KUHETUYHHUTE KOS(PUIIMEHTH Ha MPOLECUTE HAa PACcTEX U pasrpaxaaHe Ha (eHo
Ha mam Trichosporon cutaneum RS7 u u3cnenBaHu MYTaHTH B XpaHUTEIHA Cpela, ChbpiKalia
(eHoT KaTo eTMHCTBEH BBIVIEPOCH M eHeprueH m3TouHuk. C kuHetnyeH mozen tun Haldane
YCIIEIIHO Ca CHUMYJIHpPAaHU NPOPUINTE Ha pasTpakiaHe Ha (EHON MPU BCHUKU H3CIEIABAHU
mamMoBe. JlaHHUTe, MPEeICTaBeHN B CTaTHUATA, HE MOKAa3BaT IpsiKa BPb3Ka MEXy €(PeKTUBHOCTTA



Ha pasrpaxJaHeTo Ha (peHosa OT H3CIEelBaHUTE IIAMOBE W HATPyNBaHETO Ha Ouomaca.
HabnrogaBaHoTo 3HaYMTENHO yBEIHMUYEHHE HA MHXUOUTOPHUTE KOSUIIMEHTH MTPH MyTaHTUTe 2R
(ki = 0.46 gI'™") u 4R (ki = 0.44 gl™') choTBeTCTBA HA IOBHIICHHST UM KAIIALIUTET 33 PasTPakIaHe
Ha (EeHOJ M TIOBUIICHATa AaKTHMBHOCT Ha eH3uMa (eHonm xuuapokcwiaza. OmpeneneHa e
BBTPEKIICThYHATA ClICHU(UYHN aKTUBHOCTU Ha eH3umuTe Genon xuapokcunasza [EC 1.14.13.7] u
karexon 1,2-muokcurenasa [EC 1.13.11.1] B miam T. cutaneum R57 u HeroBuTe MyTaHTH.
CpaBHsIBaHETO Ha JAHHUTE 3a aKTMBHOCTTA HA €H3UMHUTE (PEHOJ XMJpOKCHIIa3a U Karexou 1,2-
IMOKCUT€Ha3a B O€3KJIETbUHU EKCTPAKTH, INOJIYYEHH 4pe3 pas3pyllaBaHe C YIATPa3ByK U B
nepMeaOuIM3UpaHu KIETKH, I10Ka3a, Y€ METONbT Ha KJIEeThbYHA IMepMmeadwin3anus € Io-
OnarompusTeH 3a ONpeeNsiHe Ha €H3MMHaTa akTUBHOCT. [lomydenara cnenuduyHa akTHBHOCT Ha
eH3uMa (eHon xuapokcuiasza B T. cutaneum R57 e 0.8 U/mgP, nokaro te3u B 2R u 4R myraHTHH
mamMoBe ca cboTBeTHO 1.47 U/MmgP 1 1.28 U/mgP. CrolinoctTa Ha Katexoi 1,2-THoKCHreHa3HaTa
AKTHBHOCT ITOKa3Ba JI0CTa MO-MaJika BaprHaOMIHOCT U € 0koj10 0.2 U/MP npu Bcuuku u3cieaBaHu
maMoBe. Pesynrtarure, NOJydeHM B Te3UM EKCIIEPUMEHTH, JEMOHCTPUpAT, Y€ IOBUIIEHATa
CKOpPOCT IpM HayajHaTa peakius Ha pasrpaxjaHe Ha (eHon mojaoOpsiBa JerpajanusTa Ha
(heHoIa OT KIETKUTE B 0OPATHO.

2. Gerginova M., Manasiev J., Shivarova N., Alexieva Z. Influence of various phenolic
compounds on phenol hydroxylase activity of a Trichosporon cutaneum strain. (2007)
Zeitschrift fur Naturforschung - Section C Journal of Biosciences, 62 (1-2), 83-86.

Abstract:
The phenol-degrading strain Trichosporon cutaneum R57 utilizes various aromatic and aliphatic

compounds as a sole carbon and energy source. The intracellular activities of phenol hydroxylase
[EC 1.14.13.7] of a Trichosporon cutaneum R57 strain grown on phenol (0.5 g/l) were measured.
Different toxic phenol derivatives (cresols, nitrophenols and hydroxyphenols) were used as
substrates in the reaction mixture for determination of the enzyme activity. The data obtained
showed that the investigated enzyme was capable to hydroxylate all applied aromatic substrates.
The measured activities of phenol hydroxylase varied significantly depending on the aromatic
compounds used as substrates. The rate of phenol hydroxylase activity with phenol as a substrate
(1.0 U/mg total cell protein) was accepted as 100%.

Pesrome:
denon pasrpaxmanuaT maM Trichosporon cutaneum R57 e cmocoOeH na ycBOsiBa pa3ivyHH

apoMaTHH W ajdu(aTHU CHEIUHEHUS KaTO CIUHCTBEH BBIVIEPOJICH W CHEPTHEH H3TOYHUK.
VYcraHOBEeHa € aKTUBHOCTTA Ha BBTPEKICTHYHHUAT eH3uM (enon xuapokcmiaza [EC 1.14.13.7]
npu iam Trichosporon cutaneum R57, kyaruBupan B cpeaa ¢ denon (0.5 g/l). 3a onpenenste Ha
SH3MMHATa AaKTUBHOCT KaTO CyOCTpaTH B pEakIMOHHATa CMEC Ca W3IOJ3BAHH Pa3IUIHU
TOKCUYHHU (DEHOIHU TMPOU3BOJIHU (Kpe3oiu, HUTpodeHonu u xuapokcudenonn). [lomydenure
JaHHW TIOKa3BaT, Y€ W3CIEABAHMS €H3UM € CIOCOOEH J1a XUAPOKCHIMPA BCUYKU HW3IMOI3BAHU
cyOcTpaTu. YCTaHOBEHHTE aKTUBHOCTH Ha €H3MMa (PEHOJ XUAPOKCUIIa3a BapupaT 3HAYUTEITHO B
3aBHCHMOCT OT apOMAaTHHUTE ChEIWHEHUS, H3MOJI3BaHN KaTO CyOCTpaTu. AKTUBHOCTTA Ha (EHOT
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xuapokcmiazata ¢ ¢enon karo cyocrpar (1.0 U/mg oOm kaeThu4eH NMPOTEHH) ce mpHema 3a
100%.

3. Alexieva Z., Gerginova M., Zlateva P., Manasiev J., Ivanova D., Dimova N. Monitoring of
aromatic pollutants biodegradation. (2008) Biochemical Engineering Journal, 40 (2), 233-
240.

Abstract:
Trichosporon cutaneum R57 is known as effective biodegradant able to utilize and thus remove a

number of toxic aromatic compounds from the environment. In the present study, the dynamics
of the processes of degradation of monohydoxyl derivatives of phenol (resorcinol, catechol and
hydroquinone) in concentrations up to 1.6 g/l were investigated and inhibitory constants (k; ) of
these compounds were determined 0.58, 0.55, and 0.6 g/l correspondingly. The biodegradation of
significantly more toxic aromatic compounds 2,6-dinitrophenol (k; = 0.13 g/1), a-methylstyrene
(ki = 0.25 g/l) and acetophenone (ki = 0.15 g/lI) was also described. Based on summarized
qualitative and quantitative data and the “if-then” rules developed, a fuzzy model was designed to
describe the processes despite the degree of toxicity and concentration of the aromatic
compounds. The output linguistic variables “normal”, “check” and “attention” were defined,
which determine further measures for improvement of process quality. The model suggested
provides opportunity for early estimation of the biodegradation process quality.

Pe3ome:
[Ilam Trichosporon cutaneum R57 e edekTrBeH OMoaerpaganT, CrOCOOCH Ja yCBOSIBA peauiia

TOKCUYHHM apOMAaTHU CHEIUHEHUS U MO TO3M HAYMH J1a TM eIMMHUHHUpa OT OKOJIHata cpena. B
HACTOSAILIOTO M3CJE/BaHE € IMpocieleHa AMHAMMKaTa Ha NpPOLECUTEe Ha Jerpajainus Ha
MOHOXHUJIOKCUJIHUTE TPOM3BOJHM Ha (eHosna (pe3opLUuHO, KaTexol M XHUJIPOXUHOH) B
KOHIeHTpanuu 10 1.6 g/l u ca onpenenenn nHxUOKUTOpHUTE KOHCTaHTH (Ki) Ha Te3u CheaMHEHUS
cbotBeTHO: 0.58, 0.55 m 0.6 g/l. Onucano e cpo OMoOpasrpakJaHETO Ha 3HAYUTENHO I10-
TOKCHYHUTE apoMaTHH cheaunenus 2,6-quaurpodenon (ki = 0.13 g/l), a-meruncrupen (ki = 0.25
g/1) u anerodenon (ki = 0.15 g/1). Bb3 ocHOBa Ha 0000IIEHN KaYECTBEHH M KOJIMYSCTBEHH JTaHHH,
U pa3paboTeHUTE TMpaBuja ,,aKo-TOraBa“, Oelie Ch3JaJACH pPa3MHUT MOJIEeN, KOWTO Ja OIHUIIe
MpOLIECUTE Ha Jierpajalus HE3aBUCUMO OT CTENEHTa Ha TOKCHMYHOCT M KOHIEHTpauusTa Ha
apoMaTHHUTE cheauHeHus. JlepuHupann 0sxa U3XOAHU MPOMEHIIUBH ,,HOPMAIIHO®, ,,IPOBEPKA‘““ U
,,BHUMaHHE , KOUTO HACOYBAT KBbM CII€ABAIM pEIIeHUS 3a MOJ00psBaHE HAa KayecTBOTO Ha
npoueca. [IpeanoxkeHuaT monen NpeaocTaBs BB3MOXKHOCT 3a paHHA OLIEHKAa Ha IIpoleca Ha
Ouoserpaaamnus.

4. Gerginova M., Manasiev J., Yemendzhiev H., Terziyska A., Peneva N., Alexieva Z.
Biodegradation of phenol by Antarctic strains of Aspergillus fumigates. (2013) Zeitschrift fur
Naturforschung - Section C Journal of Biosciences, 68 C (9-10), 384-393.



Abstract:
Taxonomic identification of three newly isolated Antarctic fungal strains by their 18S rDNA

sequences revealed their affiliation with Aspergillus fumigatus. Phenol (0.5 g/l) as the sole carbon
source was completely degraded by all strains within less than two weeks. Intracellular activities
of three key enzymes involved in the phenol catabolism were determined. Activities of phenol
hydroxylase [EC 1.14.13.7], hydroquinone hydroxylase (EC 1.14.13.x), and catechol 1,2-
dioxygenase [EC 1.13.11.1] varied significantly between strains. The rates of phenol degradation
in the three strains correlated best with the activity of catechol 1,2-dioxygenase.

Six pairs of oligonucleotide primers were designed on the basis of the Aspergillus fumigatus
Af293 genome sequence (NCBI Acc. No. XM_743491.1) and used to amplify phenol
hydroxylase-related gene sequences. DNA sequences of about 1200 bp were amplified from all
three strains and found to have a high degree of sequence identity with the corresponding gene of
Aspergillus fumigatus Af293.

Pe3rome:
Tpu HOBOM3OJHMpAaHH, AHTAPKTHYECKH IaMa (QUIAMEHTO3HH TI'bOM, ca TaKCOHOMHUYHO

uaeHTuGUIMpanu Ha 6a3ara Ha 18S rDNA mociie[oBaTeTHOCTH KaTo MPHHAJICKAIM KbM BHIA
Aspergillus fumigatus. Beuuku mmamoBe HambiHO pasrpaxaat ¢enon (0.5 g/l) kaTo eauHCTBEH
M3TOYHUK Ha BBITIEPOJ 3a TMO-MaJKO OT ABe ceamunu. OmpeneneHn ca aKTUBHOCTUTE Ha TPH
BBTPEKJICTHYHNATE KIFOUYOBH €H3MMa, y4acTBallM B KaTaboim3Ma Ha (eHolma. AKTHUBHOCTUTE Ha
denon xuapokcmnasa [EC 1.14.13.7], xunpoxunon xuapokcunaza [EC 1.14.13.x] u karexon 1,2-
muokcurenaza [EC  1.13.11.1] Bapupar 3HauuTenHO Mexay ImamoBere. CKOpOCTTa Ha
pasrpaxkaane Ha (eHoja B TPHUTE I[amMa Kopenupa Haii-1o0pe ¢ aKTHMBHOCTTa Ha Karexon 1,2-
JMOKCHUTeHa3aTa.

Ha 6asara na reHomna mocienoBateianoct Ha Aspergillus fumigatus Af293 (NCBI Acc. No.
XM 743491.1) Osixa cB3gaZeHH MIECT JBOWKH OJIMTOHYKJICOTHUIHU TMpaiMepu, KOUTO ca
W3IIONI3BaHM 32 aMIUM(UKAIUs Ha TEHHH IOCIEeIOBATEITHOCTH, CBBP3aHU C €H3MMa (EHOINT
xuapokcwiasza. [lpu tpure mama 6sixa ammmduuupanu JIHK nocnenoBarenHocTH OT OKOJIO
1200 bp u Oemie ycTaHOBEHO, Y€ CEKBEHIIMUTE HWMAT BUCOKA CTENEH Ha HJEHTUYHOCT ChC
cpoTBeTHHs TeH Ha Aspergillus fumigatus Af293.

5. Stoyanova K., Gerginova M., Dincheva I., Peneva N., Alexieva Z. Biodegradation of
naphthalene and anthracene by Aspergillus glaucus strain isolated from Antarctic soil. (2022)
Processes, 10 (5), art. no. 873

Abstract:
Biotechnologies based on microbial species capable of destroying harmful pollutants are a

successful way to solve some of the most important problems associated with a clean
environment. The subject of investigation is the Antarctic fungal strain Aspergillus glaucus AL1.
The culturing of the examined strain was performed with 70 mg of wet mycelium being
inoculated in a Czapek Dox liquid medium containing naphthalene, anthracene, or phenanthrene
(0.3 g/l) as the sole carbon source. Progressively decreasing naphthalene and anthracene
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concentrations were monitored in the culture medium until the 15th day of the cultivation of A.
glaucus AL1. The degradation was determined through gas chromatography—mass spectrometry.
Both decreased by 66% and 44%, respectively, for this period. The GC-MS analyses were
applied to identify salicylic acid, catechol, and ketoadipic acid as intermediates in the
naphthalene degradation. The intermediates identified in anthracene catabolism are 2-hydroxy-1-
naphthoic acid, o-phthalic acid, and protocatechuic acid. The enzyme activities for phenol 2-
monooxygenase [1.14.13.7] and catechol 1,2-dioxygenase [1.13.11.1] were established. A gene
encoding an enzyme with catechol 1,2-dioxygenase activity was identified and sequenced
(GeneBank Ac. No KM360483). The recent study provides original data on the potential of an
ascomycete’s fungal strain A. glaucus strain AL 1 to degrade naphthalene and anthracene.

Pesrome:
buorexnonoruure, 0a3upaHu Ha MHUKPOOHM BHUJOBE, CIHOCOOHM Ja pasrpakaaT TOKCUYHU

3aMBPCUTEIH, Ca YCIEIIEeH HAaYHMH 32 PElIaBaHe Ha HAKOU OT Hall-BaXKHUTE MPOOJIEMH, CBBP3aHH C
yucTara okosiHa cpera. OOekT Ha u3cienBaHe e antapkruaeckust mam Aspergillus glaucus ALL.
KyntuBupaneTo Ha u3cie[BaHHs IIaM ce W3BBpImIBA che /0 MQ MHIle], HHOKYJIMPAH B TEYHA
cpena Yanek J{okc, chabprkamia HadraneH, antpaieH win ¢penanrpen (0.3 g/l) kato enuHcTBEH
W3TOYHUK Ha BbIVIepoj. HaOiromaBa ce MpPOrpecMBHO HaMajsiBAHE HAa KOHIICHTPALMUTE Ha
HaTalleH W aHTpaleH B XpaHHUTENHATa cpeaa 1m0 15-us geH ot KyntuBupanero Ha A. glaucus
ALL. PasrpaxxJaHeTo € yCTaHOBEHO Ype3 Ta3XpoMaTorpa)cku — MacCeKTpoMeTprueH ananus. U
JIBET€ CHEIMHEHUS HaMajsBaT ChOTBETHO ¢ 66% u 44% B pamkute To3u nepuoa. GC-MS
aHaM3UTe Os1Xa NPWIOKEHH 3a WACHTU(DHUIMPAHE HA CAIWLIWIOBA KHCEIMHA, KAaTeXxol H
KETOAUIMHOBA KHCEIMHA KAaTo MEXIWHHH TPOAYKTH B pasrpaxaaHeTo Ha HadraieHa.
MeXIUHHUTE TPOAYKTH HICHTU(QUIIUPAHN MPU KaTabOoJIM3Ma Ha aHTpaleHa ca: 2-XHIPOKCH-1-
HaTOeHa KHUCENWHA, O-(TamoBa KUCENMHA M MPOTOKATEXYWHOBA KHUCETMHA. YCTAaHOBEHH ca
CH3MMHHUTE aKTUBHOCTH 3a (eHon 2-mMoHoOKcurenasza [1.14.13.7] u karexon 1,2-auokcurenasa
[1.13.11.1]. Beme wuaeHTHdUIMpPaH W CEKBEHUpAH TIe€H, KOAWpAIl €H3MM ¢ Karexon 1,2-
nuokcurenasHa aktuBHocT (GeneBank Ac. No KM360483). IlpoyuBaHeTo mpencTaBs
OpPUTHMHAIIHU JIaHHH 3a TMOTCHIMana Ha ackomuiieTeH mam A. glaucus mam AL1, ma pasrpakia
Ha(TaleH U aHTpalLlEH.

IIvoaukauuu o I'pyna ot nokasareau I' ua [INI3PACPE

6. Kaimaktchiev A., Denchev D., Gerginova M., Alexieva Z., The effect of Cu2+ and Cd2+ on
citric acid production by Saccharomycopsis lipolytica strains. (1998) Biotechnology and
Biotechnological Equipment, 12 (1), 56-62.

Abstract:
The influence of copper and cadmium on the microbial growth and production was assessed in

conjunction with three Saccharomycopsis lipolytica strains, which are used particularly as citric
acid producers. Stable metal resistant mutants were obtained. The main Kinetic parameters
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specific growth rate and specific rate of product formation of the mutant strains were detennined
and compared to these of the wild type.

Pe3rome:
N3cnenBano e BIMSHUETO HA MEJ M KaJIMHUHM BBPXY pacTeka U NPOAYKTUBHOCTTA Ha TPHU Liama

Saccharomycopsis lipolytica, npoayieHTH Ha JUMOHEHa KuceiawHa. [lodydeHH ca CcTaOMIHH
MYTaHTH, YCTOWUYMBH Ha MeTand. OCHOBHUTE KMHETHYHH MApaMeTpH, CIEU(pHIHA CKOPOCT Ha
pacTex ¥ crenupuyHa CKOPOCT Ha MPOAYKTOOOpasyBaHe Osixa ONMpEAECHH MMPH MYyTaHTHTE U
CPaBHEHH C TE€3W TPH JUBHS IIAM.

7. Stoilova 1., Krastanov A., Stanchev V., Daniel D., Gerginova M., Alexieva Z.
Biodegradation of high amounts of phenol, catechol, 2,4-dichlorophenol and 2,6-
dimethoxyphenol by Aspergillus awamori cells. (2006) Enzyme and Microbial Technology,
39 (5), 1036-1041.

Abstract:
The mycelium (or conidia) of Aspergillus awamori NRRL 3112 was investigated for its ability to

degrade phenol, catechol, 2,4-dichlorophenol and 2,6-dimethoxyphenol in high concentrations.
The biodegradation studies were performed in a liquid medium with the phenolic compounds as a
sole carbon and energy source. The organism had mineralized phenol concentration of 0.3 g/l in
60 h, 0.6 g/l in 72 h and 1.0 g/l in 7-8 days. A. awamori had fully degraded catechol
concentration of 1.0 g/l in 82 h, 2.0 g/l in 108 h and 3.0 g/l in 124 h. Five days are sufficient for
complete biodegradation of 1.0 and 2.0 g/l 2,4-dichlorophenol. The higher concentration of 3.0
g/l was degraded at a rate of 85% for 6 days. The degradation of 2,6-dimethoxyphenol goes slow
and only 1.0 g/l concentration was fully degraded for 7 days. In case of 2.0 and 3.0 g/l no
complete degradation can be observed even after 8 days of the process. Successfully simulated
phenols degradation profiles in all studies were obtained by Haldane-type kinetics. The values of
endogenous or decay and yield coefficients for all phenols at different concentrations were also
determined.

Pesrome:
Munen (nnu kouuauu) Ha Aspergillus awamori NRRL 3112 Gerire u3cieiBad 3a CliocoOHOCTTa

My Jla pa3rpaxkJa BHCOKM KOHIEHTpanuu ¢eHon, kartexon, 2,4-nuxinoppeHon u 2,6-
numetokcudenon. M3cneaBanusaTa Ha mporieca Ha Onoaerpaaanus ca MpoBeIeH! B TEUHA Cpefia C
(heHOTHUTE CheTMHEHUS KaTO SJIMHCTBEH BBIVICPOJICH U €HEPTUEH N3TOYHHK. MHUKPOOPTaHU3MBT
pasrpaxnaa genosna B korrnenTpamus 0.3 g/l 3a 60 gaca, 0.6 g/l 3a 72 vaca u 1.0 g/l 3a 7-8 nuu. A.
awamori HaIrBJIHO pasrpakja KaTexos oT KoHmentparus 1.0 g/l 3a 82 vaca, 2.0 g/l 3a 108 vaca u
3.0 g/l 3a 124 gaca. [let mHu ca AOCTaThUHU 3a MBJIHO pasrpaxaane Ha 1.0 g/l u 2.0 g/l 2,4-
nuxnopgenon. Ilo-Bucokara konmnentpamusi or 3.0 g/l ce pasrpaxma g0 85% 3a 6 nHU.
Pasrpaxnanero Ha 2,6-guMerokcudenon craBa 0aBHO W KoHueHTpamusata ot 1.0 g/l ce
pasrpaxxaa HarmbiHO 32 7 auu. [Ipu 2.0 g/l u 3.0 g/l He ce HabMIOAaBa MBIHO pa3rpakIaHe TOpU
cien 8-Mus AeH oT npoiieca. [lonydenu ca ycrnenrHo CMMyIUpaly MpoQuiid Ha pa3rpakaaHe mpu

6



BCHYKH (DEHOJIHH ChEAMHEHHS 4Ype3 KMHeTHueH moxaena oT tuma Haldane. Bsxa ompenenenu
CTOWHOCTHTE HAa KHHETUYHHUTE MapaMEeTPU Ha BCHUYKHU H3CIEABAHU ()EHOJIHU CHECIUHEHUS IPH
pa3IMyHU KOHLEHTPAIUH.

8. Alexieva Z., Gerginova M., Manasiev J., Zlateva P., Shivarova N., Krastanov A. Phenol and
cresol mixture degradation by the yeast Trichosporon cutaneum. (2008) Journal of Industrial
Microbiology and Biotechnology, 35 (11), 1297-1301.

Abstract:
Most industrial wastes contain different organic mixtures, making important the investigation on

the microbial destruction of composite substrates. The capability of microbes to remove harmful
chemicals from polluted environments strongly depends on the presence of other carbon and
energy substrates. The effect of mixtures of phenol and methyl-substituted phenols (o-, m-, p-
cresol) on the growth behaviour and degradation capacity of Trichosporon cutaneum strain was
investigated. The cell-free supernatants were analysed by HPLC. It was established that the
presence of o-, m- and p- cresol has not prevented complete phenol assimilation but had
significant delaying effect on the phenol degradation dynamics. The mutual influence of phenol
and p-cresol was investigated. We developed the kinetic model on the basis of Haldane kinetics,
which used model parameters from single-substrate experiments to predict the outcome of the
two substrate mixture experiment. The Interaction coefficients indicating the degree to which
phenol affects the biodegradation of p-cresol and vice versa were estimated. Quantitative
estimation of interaction parameters is essential to facilitate the application of single or mixed
cultures to the bio-treatment of hazardous compounds.

Pesiome:
HOB@‘IGTO HpOMI/IHIJ'ICHI/I oTnaabIn C’I)I[’Bp)KaT paSJ'II/ILIHI/I Opl"aHI/ILIHI/I CMECH, KOCTO HpaBI/I Ba>XHO

U3CIEIBAHETO Ha MMKpPOOHOTO pasrpakJjaHe Ha cMmecu oOT cyocrpatu. CrnocoOGHOCTTa Ha
MHUKPOOHTE J]a OTCTPaHsBAT BPEIHU XMMHUKAIN OT 3aMbpPCEHA CpeJla CUITHO 3aBUCH OT HAJTMYHETO
U Ha JIpyTH BBIVIEPOJHHU U €HEpruilHU cyOcTpaTu B cpenara 3a pa3ButHe. M3cnensan e epekTbT
Ha cMecH OT (eHonm M MeTmi-3aMecTeHd (eHomu (0-, M-, P-Kpe30iHM) BbPXY pacTexa U
JerpaJalliOHHATE BB3MOXKHOCTH Ha mama Trichosporon cutaneum. CymepHaTtaHTHTE ca
ananusupanu ype3 HPLC. YcranoBeHo e, ue HaauuueTo Ha 0-, M- ¥ P-Kpe30J He BB3IPENsITCTBa
II'bJIHATA Jerpajanus Ha (eHojla, HO MMa 3Ha4yuTeseH 3a0aBsil epeKT BbpXy AMHAMMKATA Ha
pasrpaxaanero Ha ¢eHona. l3cienBaHo € B3aMMHOTO BIMSHHE Ha (EHON U p-Kpe3oll.
PazpaboTeH € KHHETHYEeH MOJIeJ, KOMTO M3MO0I3Ba MapaMeTpU OT EKCIIEPUMEHTH C €IMH CyOCcTpaT
(tun Haldane), 3a na onuie pe3ynraT OT eKCIIEpUMEHT Ha cMec OT JiBa cyOctpara. 3Benenu ca
KOC(UIIMEHTH Ha B3aUMOJIEWCTBUE, TMOKAa3Ballld CTENEHTa, MO KOATO (EHONBT BIMAE BBPXY
OuopasrpaxaaHeTo Ha p-Kpe3odl M oOparHo. KonmmuecTBeHara OIleHKa Ha MapaMeTpuTe Ha
B3aMMOJICHCTBHE € OT CBILECTBEHO 3HaYeHHE NpU OMopasrpakJaHe Ha TOKCUYHU ChEAMHEHUS
BIIIOYEHH KaTO €AMHUYHU HJIM CMECEHH CyOCTpaTH.



9. Yemendzhiev H., Gerginova M., Krastanov A., Stoilova I., Alexieva Z., Growth of Trametes
versicolor on phenol. (2008) Journal of Industrial Microbiology and Biotechnology, 35 (11),
1309-1312.

Abstract:
Trametes versicolor 1 was shown to grow on phenol as its sole carbon and energy source. The

culture growth and degradation ability dependence on culture medium pH value was observed.
The optimal pH value of a liquid Czapek salt medium was 6.5. The investigated strain utilized
completely 0.5 g/l phenol in 6 days. The dynamics of the phenol degradation process was
investigated. The process was characterized by specific growth rate pmax 0.33 h™, metabolic
coefficient k = 4.4, yield coefficient Y x/s = 0.23 and rate of degradation Q = 0.506 h™. The
intracellular activities of phenol hydroxylase (0.333 U/mg protein) and cis,cis-muconate
lactonizing enzyme (0.41 U/mg protein) were demonstrated for the first time in this fungus. In an
attempt to estimate the occurrence of gene sequences in T. versicolor 1 related to phenol
degradation pathway a dot blot analysis with total DNA isolated from this strain was performed.
Two synthetic oligonucleotides were used as hybridizing probes. One of the probes was
homologous to the 5” end of phyA gene coding for phenol hydroxylase in Trichosporon cutaneum
ATCC 46490. The other probe was created on the basis of cis,cis-muconate lactonizing enzyme
coding gene in T. cutaneum ATCC 58094. The results of these investigations showed that T.
versicolor 1 may carry genes similar to those of Trichosporon cutaneum capable to degrade
phenol.

Pesrome:
Joxkazano e, ye Trametes versicolor 1 pacre Ha (eHOT KaTo €MUHCTBEH BBIJICPO] M CHEPrHEH

n3TouHuk. HabmromaBa ce 3aBUCMMOCT MEXy pacTeka M CIOoCOOHOCTTa 3a jaermanarus u pH
CTOMHOCTTA Ha KyJATypanHara cpena. OnruManHara cToiHocT Ha pH Ha TeyHa MuHepaiHa cpena
Yanexk [Jokc e 6.5. M3cneaanusaT mam ycBossa HarrbyiHO 0.5 g/l denon 3a 6 nuu. U3cnensana e
JMHAMUKaTa Ha Tpolleca Ha pasrpaxkaaHe Ha Qenona. IIpomechT ce XapakTepusupa ChbC
crienuHUHA CKOPOCT HA PACTeX Mmax 0.33 h™, mMerabomuren xoedurment k = 4.4, noGusen
koeduupent Yx/s = 0.23 u ckopoct Ha pasrpaxaase Q = 0.506 h™. 3a mbpBu mBT B Tasu
rpOnMyKa Osfixa YCTAaHOBEHM AaKTUBHOCTH HAa BBTPEKIETHUHUTE EH3UMM (EHON XHUAPOKCHIIa3a
(0.333 U/mg P) u yuc,yuc-mykonar naktouusupani ersum (0.41 U/mgP). B onut na ce orenu
HaJIMYMETO Ha T€HHU IOCJIEO0BATEIHOCTH CBBP3aHU C ITBTSA Ha pasrpaxaaHe Ha QeHosa, oeme
u3BbpiieH Jlor Onor anamm3 ¢ renomHa JIHK, m3omupana ot mam T. versicolor 1. bsxa
M3II0JI3BAHU J[BA CHHTETUYHU OJIMTOHYKJICOTH A KaTO XUOpUAN3Upany conau. Enxa ot conaute
e XoMmoyio)kHa Ha 5° kpas Ha PhyA rena, xomupaml ¢eHon xuapokcuiasza B Trichosporon
cutaneum ATCC 46490. [lpyrata coHia € cb3aageHa Ha 0azaTta Ha yuc,yuc-MyKOHaTEH
JAKTOHU3UpAL eH3uM, kojnupam reH B T. cutaneum ATCC 58094. Pesynratute OT Te3u
U3CIIeIBaHUs TIOKa3BaT, ue 1. Versicolor 1 mMoske Ja HOCHM T'eHH, MOJOOHM Ha Te3u MpH (EeHOI
pasrpaxaamus mam Trichosporon cutaneum.



10. Manasiev J., Gerginova M., Yemendzhiev H., Peneva N., Alexieva Z. Molecular analysis of
phenol-degrading microbial strains. (2008) Zeitschrift fur Naturforschung - Section C Journal
of Biosciences, 63 (1-2), 133-138.

Abstract:
In an attempt to estimate the occurrence of phenol hydroxylase-related gene sequences we

performed a dot blot hybridization assay with DNA from phenol utilizing Trichosporon
cutaneum R57 strain NBIMCC 2414 and microbial isolates from different wastewaters. The used
oligonucletides were homologous to the 5"-end of TORPHD locus (NCBI)-coding phenol
hydroxylase in Trichosporon cutaneum ATCC 46490 and to the 5’-end of TORCCMLE locus
(NCBI)-coding cis,cis-muconate-lactonizing enzyme in Trichosporon cutaneum ATCC 58094.
Two microbial strains, Escherichia coli JM 109 and Lactobacillus acidophilus ATCC 4356,
incapable to degrade phenol were used as negative controls. We established the presence of
hybridization with both used oligonucleotide probes in T. cutaneum R57 and T. cutaneum ATCC
46490 yeast strains. The experiments implemented with microbial isolates obtained from three
industrialized areas in Bulgaria showed that 7 of them may carry sequences hybridizing with a
phenol hydroxylase oligonucleotide probe. A subsequent hybridization test for the cis,cis-
muconate-lactonizing enzyme showed that only 3 of them displayed a positive signal.
Lactobacillus acidophilus ATCC 4356 and Escherichia coli JM 109 strains’ DNA used as
negative controls in the experiments did not reveal any sequence similarity to the both applied
oligonucleotides. The partial nucleotide sequences of 16S rDNAs of the isolated strains C1 and
K1 obtained as PCR products were determined and sequenced. A comparison of these nucleotide
sequences with similar sequences in NCBI Data Bank indicated that both C1 and K1 strains are
closely related to the genera Acinetobacter and Burkholderia.

Pe3rome:
B omur nma onenuM mosiBaTa Ha TEHHHU IMOCIEIOBATETHOCTH, CBBP3aHU C €H3UMa (EHOT

XUJIPOKCUIIa3a, MpoBeloxMe JA0T Onor xuOpuausanvoHeH anamu3 ¢ JIHK ot denon
nerpaauparnus mam Trichosporon cutaneum R57 NBIMCC 2414 u MUKpOOHHM H30JaTH OT
pa3NMYHU OTMATHU BOJM. V3MON3BaHHWTE OJUTOHYKJIECTHAM Ca XOMOJIOKHHM Ha S5’'-Kpas Ha
TORPHD nokyc (NCBI) koauparn ¢penon xuapokcuiasza B Trichosporon cutaneum ATCC 46490
u Ha 5’-kpast Ha TORCCMLE noxyc (NCBI) komuparn yuc, yuc-Mmykonat, ensum B Trichosporon
cutaneum ATCC 58094. KaTto oTpHumaTeIHu KOHTPOJIH OsiXa M3MOJI3BAaHH J[Ba MHUKPOOHH IlIama,
Escherichia coli JM 109 u Lactobacillus acidophilus ATCC 4356, HecriocoOHM Aa pa3rpakiar
¢deHon. YcTaHOBUXME HAIMYMETO Ha XMOpHUIM3alMs C JBETE€ M3MOJI3BAHM OJIUTOHYKICOTHUIHU
COHAM B mamoBe apoxau T. cutaneum R57 u T. cutaneum ATCC 46490. Excnepumenrure,
MPOBEJICHU C MUKPOOHH M30JIaTH, MOJIYY€HU OT TPH UHAYCTpUATH3UpaHU paiioHa B bwirapws,
mokazaxa, 4e 7 OT TiIX MoraT Ja HOCAT TIOCIEOBATEIIHOCTH, XUOPUAM3HpAIIN Ce€ C
(eHOMXUAPOKCHIIa3HATA OJIMTOHYKICOTHAHA coHna. CremBamuar XUOpPHIU3AIMOHEH TECT 3a
yuc, yuc-MyKOHAT-JIaKTOHU3UPAIINs €H3UM TI0Ka3a, 4€ camMo 3 OT TAX ITOKa3BaT MOJOXHUTEJICH
curnan. JJHK wa miamose Lactobacillus acidophilus ATCC 4356 u Escherichia coli JM 109,
M3IIOJI3BAHU KAaTO OTPHIIATETHU KOHTPOIHM B €KCIIEPUMEHTHTE, HE Pa3KpHBa HUKAKBO CXOJICTBO C
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JBETE TIPHJIOKEHU OJUTOHYKJICOTHUAHU COHIU. YaCTHMYHHWTE HYKJICOTHIHH IOCIEIOBATEITHOCTH
Ha 16S rDNAs na wmsomupanute mamoBe Cl m K1, momyuenum xato PCR mponyktu Osxa
cekBeHHpaHu. CpaBHEHHETO Ha TE3W HYKJICOTHIHH IIOCIEIOBAaTEIHOCTH C TOAOOHU
nocnenosarennoctu B NCBI Data Bank nokassa, ye aara mama C1 u K1 ca TscHO pojcTBeHO
cBbp3anu ¢ pogosete Acinetobacter u Burkholderia.

11. Yemendzhiev H., Gerginova M., Terziyska A., Alexieva Z. Biochemical and genetic studies
of phenol biodegradation by Aspergillus awamori strain. (2009) Comptes Rendus de
L'Academie Bulgare des Sciences, 62 (9), 1089-1094.

Abstract:
Aspergillus awamori NRRL 3112 was shown to grow on phenol as a sole carbon and energy

source. The intracellular enzyme activities of phenol hydroxylase (0.1 U/mg protein), catechol
1,2 dioxygenase (0.18 U/mg protein) and cis,cis-muconate lactonizing enzyme (0.19 U/mg
protein) were established. DNA hybridization analyses were performed in an attempt to establish
the occurrence of gene sequences related to phenol degradation pathway in Aspergillus awamori
strain NRRL 3112. Two synthetic oligonucleotides were used as hybridizing probes. Both probes
were homologous correspondingly to the 5’end of phyA gene coding for phenol hydroxylase and
cis,cis-muconate lactonizing enzyme coding gene in T. cutaneum. The results of these
investigations showed that Aspergillus awamori NRRL 3112 may carry genes similar to those of
Trichosporon cutaneum strains known as capable to degrade phenol.

Pesrome:
Jokazano e, 4e mam Aspergillus awamori NRRL 3112 pacte Ha ¢eHON KaTo €IHMHCTBEH

BBIJICPOJICH U CHEPTUEH M3TOYHHUK. Y CTAHOBEHH Ca CTOMHOCTHTE Ha CH3UMHHUTE aKTHBHOCTH Ha
BBTPEKIIEThUHUTE eH3UMHU (eHon xuapokcunasza (0.1 U/mgP), karexon 1,2 auokcurenasa (0.18
U/mgP) u yuc,yuc-mykonat nakronmsupany exsum (0.19 U/mgP). bsxa wm3pwspmenun JJHK
XUOPHUIU3AIMOHHY aHAIM3HM B OIMUT JIa C€ YCTAHOBU HAJIMYHMETO HA T€HHHU IMOCJIEI0BATEIIHOCTH,
CBBP3aHU C BT Ha pasrpaxaane Ha ¢enon mpu mam Aspergillus awamori NRRL 3112. Bsxa
M3IOJI3BAHU J[BA CHHTCTUYHH OJMTOHYKJICOTH/Ia KaTo XUOPUAM3allMOHHK COHaM. M 1BeTe COHIU
Os1xa XOMOJIOKHHM CHOTBETHO Ha 5' kpast Ha PhyA reHa, koaupail (HeHOJI XUIPOKCHIa3a U T'eH
KOJMpAIll Yyuc,yuc-MyKOHaT JaKTOHU3UpAIl €H3uM B 1. cutaneum. Pesynrature or Te3u
uscienBanus mokassat, ye Aspergillus awamori NRRL 3112 moske 1a HOCH T'€HH, IMOJO0OHH Ha
TE3W Ha IIaMOBETe OT Buaa [richosporon cutaneum, wW3BeCTHH ChC CIOCOOHOCTTA CH Ja
pasrpaxnaar (GeHo.

12. Gerginova M., Zlateva P., Peneva N., Alexieva Z. Influence of phenolic substrates utilised
by yeast Trichosporon cutaneum on the degradation kinetics. (2014) Biotechnology and
Biotechnological Equipment, 28 (1), 33-37.
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Abstract:
The degradation kinetics of different phenolic substrates utilised by Trichosporon cutaneum R57

was studied. The following compounds were used as substrates: phenol, resorcinol,
hydroquinone, 3-nitrophenol, 2,6-dinitrophenol, 3-chloro-phenol and p-cresol. The specific
degradation rates (Qs) were described by a Haldane kinetic model. The unknown model
parameters were estimated using the mathematical optimisation procedure for direct search. The
results obtained demonstrated that Qs varied greatly in the experiments carried out. The level of
biodegradability depended on the different structure and toxicity of compounds used as carbon
substrates. The highest Qs values were observed for less toxic hydroxylated phenols (0.77- 0.85
h™), while the most toxic chlorinated phenols were characterised with the lowest Q s values
(0.224 h™). The results obtained with different oncentrations of resorcinol (from 0.2 to 0.8 g I'%)
and 2,6-dinitrophenol (from 0.2 to 0.7 g I'*) demonstrated a growing inhibitory effect directly
correlating with the extended time necessary for complete degradation of both compounds.

Pe3rome:
N3cnenBana e KMHETHKAaTa Ha pasrpakJaHe HA pa3iudHH (PEHONHH CyOCTpaTH, YCBOSIBAaHU OT

Trichosporon cutaneum R57. Karo cybcTpatu ca M3MOJ3BaHU CICIHUTE ChEIHMHEHHs: (DEHOJI,
PE30PLUHHOI, XHIPOXUHOH, 3-HUTPOPEHON, 2,6-AHHUTPOPEHON, 3-XI0pOo-(PEeHOT U p-KPe3Oll.
Crennpuynnre ckopoctd Ha pasrpaxaane (Qs) ca omucaHu Ype3 KWHETUYCH MOJET THII
Haldane. HensBectHuTe mapameTpu Ha Mojena 0sxa OIEHEHH C MOMOINTA Ha MaTeMaTHyecKara
ONTHMHU3ALIMOHHA MpoIeypa 3a AUPEKTHO ThbpceHe. [lomydyenure pesynartaTu mokasmaT, ye Qs
BapUpaT 3HAYUTEITHO B MPOBEICHHUTE eKcliepuMeHTH. HUBOTO Ha OGMOpasrpaguMocT 3aBHCH OT
pa3nMyYHaTa CTPYKTypa M TOKCHYHOCTTa HAa CHEIUHEHHATA, HM3MOJI3BAHM KAaTO BBITIEPOIHU
cyOctpatu. Haii-Bucokute croifHocTh Ha Qs ce HaOmoJaBaT MpU MO-MajiKO TOKCHYHU
xuapokcupanu ¢penonu (0.77 - 0.85 h™), nokaro Haii-TokcHYHHUTE XJIOp 3aMecTeHH (hEeHOIHU ce
XapakTtepusupar ¢ Hail-Hucku croifHoctu Ha Qs (0.224 h'l). Pesynrarure, nosyueHu npu
pa3IYHA KOHIeHTpaIuu Ha pe3opunHoi (ot 0.2 10 0.8 ¢ |'1) u 2,6-guautpodenon (ot 0.2 7o 0.7
g I'"), memoncTpupar HapacTBam HHXHOMpAI eeKT, IPSIKO KOPEINpAIL C YIABIKCHOTO BPEME,
HE00XO0IMMO 3a ITBJIHO Pa3rpakJaHe Ha IBETE ChbeIUHEHUS.

13. Abrashev R., Feller G., Kostadinova N., Krumova E., Alexieva Z., Gerginova M., Spasova
B., Miteva-Staleva J., Vassilev S., Angelova M. Production, purification, and characterization
of a novel cold-active superoxide dismutase from the Antarctic strain Aspergillus glaucus
363. (2016) Fungal Biology, 120 (5), 679-689.

Abstract:
The Antarctic fungal strain Aspergillus glaucus 363 produces cold-active (CA) Cu/Zn-superoxide

dismutase (SOD). The strain contains at least one gene encoding Cu/Zn-SOD that exhibited high
homology with the corresponding gene of other Aspergillus species. To our knowledge, this is the
first nucleotide sequence of a CA Cu/Zn-SOD gene in fungi. An effective laboratory technology
for A. glaucus SOD production in 3 L bioreactors was developed on the basis of transient cold-
shock treatment. The temperature downshift to 10° C caused 1.4-fold increase of specific SOD
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activity compared to unstressed culture. Maximum enzyme productivity was  64x10° U kg™ h™.
Two SOD isoenzymes (Cu/Zn- SODI and Cu/Zn-SODII) were purified to electrophoretic
homogeneity. The specific activity of the major isoenzyme, Cu/Zn-SODI|I, after Q-Sepharose
chromatography was 4000 U mg™. The molecular mass of SODI (38 159 Da) and of SODII (15
835 Da) was determined by electrospray quadropole time-of-flight (ESI-Q-TOF) mass
spectrometry and dynamic light scattering (DLS). The presence of Cu and Zn were confirmed by
inductively coupled plasma mass spectrometry (ICP-MS). The N-terminal amino acid sequence
of Cu/zZn-SODII revealed a high degree of structural homology with Cu/Zn-SOD from other
fungi, including Aspergillus species.

Pesrome:
AnrtapkrudeckusT mam ¢unamenTo3nu reou Aspergillus glaucus 363 npoaynupa akTuBHa mpu

uucku temmneparypu (CA) Cu/Zn-cynepokcusa aucmyrasa (SOD). IllaMbT chabpika MOHE €IHH
reH, koaupamn] Cu/Zn-SOD, KOWTO MmoKa3Ba BUCOKAa XOMOJIOTHSI ChC CHOTBETHHUS T€H HPHU APYTH
BugoBe Aspergillus. JIokoiKoTO HU € U3BECTHO, TOBA € IIbPBAaTa HYKJICOTHIHA [TOCIIEI0BATCTHOCT
Ha CA Cu/Zn-SOD ren npu ¢uinameHTto3Hu rv0u. Paspaborena ¢ edekTuBHa jgabopaTtopHa
TexHoJorus 3a mosydaBane Ha SOD ot A. glaucus B 3 | GuopeakTop B yCIOBHsTa Ha
HUCKoTeMnepaTypeH crpec. [loHmkaBanero Ha Temmeparypata jgo 10°C Boau nmo 1.4-kpatHO
yBenuueHue Ha cnenuduuHara aktuBHocT Ha SOD B cpaBHeHHME ¢ KyaTypa 0Oe3 crpec.
MakcumaiHata ensumHa npoussoxutentoct e 64x10° U kgth™. Jisa usoensuma SOD (Cu/Zn-
SOD I u Cu/Zn-SOD II) 6sxa npedncTenn 10 eaekTpopopeTnyna xomoreHHOCT. Criennpuvnara
aKTUBHOCT Ha OCHOBHHUA m3oeH3uM, Cu/Zn-SOD II, cien Q-Sepharose xpomarorpadus ¢ 4000
Umg'l. Monekynnara maca Ha SOD 1 (38 159 Da) u na SOD II (15 835 Da) Gemie onpenenena
uype3 Maccrektpomerpust (ESI-Q-TOF) u nuHamuuHOo pasceiiBane Ha cBemimHata (DLS).
Hannunero Ha Cu u Zn Gelle MOTBBPAEHO Ype3 Mac-CIIEKTPOMETPHUS ¢ MHIYKTUBHO CBbp3aHa
mwiazma (ICP-MS). Amunokucenunna nocnenoBatennocT B N-kpas Ha Cu/Zn-SODII paskpusa
BHCOKA CTENEeH Ha CTpyKTypHa xomonorusa ¢ Cu/Zn-SOD ot apyru re0u, BKIFOYUTETHO BHIOBE
Aspergillus.

14. Spankulova G., Gerginova M., Peneva N., Alexieva Z. Molecular identification of
petroleum-degrading bacteria and characterization of their biodegradation potential related
phenol. (2018) Comptes Rendus de L'Academie Bulgare des Sciences, 71 (11), 1473-1478.

Abstract:
The chemical composition of petroleum oil is complex and contains diverse groups of

compounds. The aromatic fraction of petroleum constitutes a substantial part of it. Many
microorganisms with oil degrading activity have different enzymatic mechanisms for catabolizing
a variety of aromatic compounds. Phenol is a basic compound in the study of biodegradation of
phenolic compounds. Microbial isolates capable to degrade 60—80% of oil and diesel and 46% of
engine oil have been obtained from oil polluted soils in the region of Kumkol, Kyzylorda district
in Kazakhstan. In the present study the taxonomic affiliation of eight selected petroleum-
degrading bacterial cultures was identified by 16S rDNA sequencing and their ability to use
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phenol for its growth and metabolism was investigated. Two strains capable to utilize completely
0.3 g/l phenol as a sole carbon source were found. One of them (belonging to g. Rhodococcus)
showed high degradation activity towards phenol. For a period of 36 h strain doubled its initial
biomass. Spectrophotometric analysis showed complete consumption of the amount of phenol in
the culture medium. The second strain (belonging to g. Gordonia) degraded completely 0.3 g/l
phenol but for longer period of time (90 h).

Pe3rome:
XUMHYHHAT ChCTaB Ha  IIETPOJIA € CJIOKEH M ChAbpKA PA3IUYHH TPYNH ChEIUHCHHS.

ApomarHata (Gpakinus Ha TETPOJHHUTE MPOJYKTH TPEJCTABISABA 3HAYUTENHA YacT OT HETO.
MHOro MUKpOOPTaHU3MHU CIIOCOOHH JIa Pa3TPayKAaT METPOJIHU MPOAYKTH, TPUTESIKABAT Pa3THIHU
CH3UMHHM MEXaHM3MH 32 pa3rpaxJaHe Ha apoOMaTHU CchenuHeHHs. DEHOTBT € OCHOBHO
CBhEIMHECHUE TIPHU H3CIEABAHUATA HA pPasrpakJIaHeTO Ha apOMAaTHU CheAWHEHHS. MUKpPOOHH
n30J1aTh, crnocobnn na pasrpaxnar 60-80% ot merposa u au3enoBoTOo TopuBo U 46% ot
JBUTATEITHOTO MAciio, ca M30JMPaHU OT 3aMbpPCEHH C HEeT MOYBH B paiiona Ha Kymkoi, obmact
Kusunopna B Kazaxcran. B HacTosmoTo wu3cienBaHe € ONpeleieHa TaKCOHOMHUYHATA
MPHUHAICKHOCT Ha OCEM M30paHH OAKTePHATHHM KYJATYPH, pasrpakIaily METPOJIHU MPOIYKTH,
ype3 cekBeHupaHe Ha 16S rDNA u e u3cienBaHa TsAXHAaTa CIOCOOHOCT Ja YCBOsiBa (heHOI.
YcTaHoBeHU ca JBa IMama, cnocoOHH na u3noi3BarT HambjaHO 0.3 g/l denon xato equHCTBEH
M3TOYHUK Ha BBIIepoj. Enunus ot Tax (mpuHamiexkan] keM poa Rhodococcus) mokassa Bucoka
JerpajalioHHa aKTUBHOCT crHpsiMo (QeHona. 3a mepuon OT 36 daca IaMbT yJBOsBa
IbpBOHaYaNHATa cu Oromaca. CrieKTpoOTOMETPHUYHUAT aHAJIN3 MMOKa3Ba IIBJIHO U3YEepPIIBAaHE Ha
KOJIMYECTBOTO (DEHOJ B XpaHUTEIHATA cpena. Bropusat mam (mpuHaaiexail kbM poa Gordonia)
pasrpaxna HarbiHO 0.3 g/l heHoun, 3a mo-aeasr nepuox ot Bpeme (90 h).

15. Bratkova S., Alexieva Z., Angelov A., Nikolova K., Genova P., lvanov R., Gerginova M.,
Peneva N., Beschkov V. Efficiency of microbial fuel cells based on the sulfate reduction by
lactate and glucose. (2019) International Journal of Environmental Science and Technology,
16 (10), 6145-6156.

Abstract:
The influence of lactate and glucose, used as electron donors on the rate of sulfate reduction,

electricity generation and microbial communities in anodic chamber of microbial fuel cells, was
studied. Effective sulfate and chemical oxygen demand removal was achieved at different
hydraulic retention times by the laboratory installations, consisting of anaerobic fixed-bed reactor
and microbial fuel cell with air—cathode. The highest maximum power density of 349 mW/m?
was obtained in the lactate-fed microbial fuel cell under hydraulic retention time of 66 h. The
type of electron donor had a great impact on the composition of the microbial community. The
metagenomic data obtained showed that the most abundant phylum in both bacterial communities
was Proteobacteria—67% and 46% when using lactate and glucose as an electron donor,
respectively. Euryarchaeota was found in significant quantities (11.57%) in the microbial
communities cultivated on lactate, whereas when using glucose, they were 0.01%. The bacterial
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community at glucose was characterized with the phyla belonging to Verrucomicrobia (15.11%)
and Spirochaetes (17.26%). In both microbial communities in anodic chamber were presented
sulfate-reducing bacteria that can incompletely oxidize the organic compound usually with
acetate as an end product, as the dominant microbial species among sulfate-reducing bacteria was
Desulfomicrobium baculatum (3.21%) in the microbial fuel cell at lactate, and Desulfovibrio
mexicanus dominated (2.73%) in the microbial fuel cell at glucose.

Pe3rome:
N3cnenBano € BIMSHUETO Ha JIAKTAT W TIIOKO3a, U3IOJI3BAHU KaTO JIOHOPU Ha €JIEKTPOHU BHPXY

CKOpOCTTa Ha mpolieca cyidaT-peayKius, FTeHepUpaHeTO Ha eJIEKTPOEHEPrusi U MUKpPOOHUTE
cbOOIlleCTBAa B aHOJHATA KaMepa Ha MUKPOOHU TOpUBHU KieTKU. EdekTuBHO oTcTpaHsBaHE Ha
cynagatu u XIIK (xumuuecku noTpedeH KUCiIopo) € MOCTUTHATO MPU MOAIbPKAHE Ha Pa3IMUHO
KOHTaKTHO BpeMe B J1a0OpaTOPHH WHCTAJAIlMM, CHCTOSAIIM C€ OT aHaepoOeH peaKTop ¢
¢bukcupana 6momaca 1 MUKpoOHa TOpPHBHA KJIETKa C BB3yIIeH KaToAa. Hali-Bucoka MakcuMaiHa
IUIBTHOCT Ha MOIMHOCTTA - 349 MW/m? e mocrurHara B 3axpaHBaHaTa C JIAKTaT MHUKpPOOHA
TOpUBHA KJIETKA MPU KOHTAKTHO BpeMe 66 daca. BunbT Ha JOHOpa HA €NEKTPOHU OKa3Ba TOJIsIMO
BIIUSIHUE BHPXY ChCTaBa Ha MUKpoOHaTa 1ieHo3a. [lodydeHnTe MeTareHOMHU JaHHH MOKa3BaT, ue
Haii-pa3poCTPaHEHUAT TUI B JBETe OakTepuaiHu choOriecTBa ¢ Proteobacteria e cboTBeTHO
67% u 46%, ipu U3MOJI3BaHE HA JIAKTAT U TJIFOKO3a KaTo JOHOp Ha eiekTpoHu. Euryarchaeota ce
OTKpUBa B 3HauuTenHH konuuectBa (11.57%) B MukpoOHUTE CHOOIIECTBA, KyITUBUPAHH BHPXY
JIaKTaT, AOKATO IpH M3MoJi3BaHe Ha riatoko3a Te ca 0.01%. MukpoOHaTa 1ieHo3a npu cyodcrpar
[JII0KO3a C€ XapaKTepu3upa C THIIOBE, MpHHAIeKamm KbMm Verrucomicrobia (15.11%) wu
Spirochaetes (17.26%). U B nBeTe MUKpOOHH CHOOIIECTBA B aHOAHATA KaMepa 0siXxa YCTaHOBCHH
cyndar-penynupamy OaKTepUH, KOWTO HENBIHO OKHCISIBAT OPTaHUYHUTE CHEIUHEHHS
OOMKHOBEHO JI0 aleTaT KaTro KpaeH MHPOAYKT, KaTO JOMHHAHTEH MHUKPOOEH BHJ OT cyihdar-
peayuupaimure OakTepud B MUKpoOHaTa ropuBHa KieTka npu jakrar 6e Desulfomicrobium
baculatum (3.21%), a B MukpoOHaTa TOpHBHA KIIETKAa C TIJIIOKO3a, JOMHHAaHTEH BHJI O¢
Desulfovibrio mexicanus (2.73%).

16. Parvanova-Mancheva T., Vasileva E., Beschkov V., Gerginova M., Stoilova-Disheva M.,
Alexieva Z. Biodegradation potential of Pseudomonas putida to phenol compared to
Xanthobacter autotrophicus GJ10 and Pseudomonas denitrificans strains. (2020) Journal of
Chemical Technology and Metallurgy, 55 (1), 23-27.

Abstract:
Phenol is a waste product from petroleum, pharmaceutical and plastic industries. It is a major

environmental pollutant. There is a variety of methods for treatment of waste water containing
phenol. The applied physico-chemical methods are often economically unfeasible and may cause
onset of other toxic products. For this reason, microbiological methods are preferred because the
microorganisms present use phenol as the sole source of carbon and energy. After preliminary
adaptation of Pseudomonas putida strain, a degradation of 1.9 g/l of phenol is achieved over a
period of 23 days using a laboratory bioreactor and a feed process. The experiments carried out
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prove also the tolerance of Xhantobacter autotrophicus GJ10 and Pseudomonas denitrificans to
the presence of 0.3 g/l of phenol in the culture medium.

Pe3rome:
@DeHOTBPT € OTHaabueH MPOAYKT OT TNeTpoiiHaTa, (apManeBTUYHATA U IUTACTMAcOBaTa

npomunuieHocT. Toil € OCHOBeH 3amMbpcuTeNl Ha OKoyHata cpena. ChIIEeCTBYBAT pa3inyHU
METOAM 32 MPEYHCTBAHE HA OTMAJHU BOAM Chabpxamy (enoin. [Ipunaranute GuU3NKO-XUMHUYHU
METOJIM YECTO Ca MKOHOMHYECKH HEOCHIICCTBUMU M MOTAT Jia JOBEAAT 10 MOsBaTa Ha JPYrd
TOKCUYHHU MpOayKTH. [Topaan Ta3u npuvrHa ce MpeArnovYnTaT MUKPOOHOJIOTHIHUTE METOTHU, Thil
KaTO MHKPOOPIaHM3MHTE M3MOA3BaT (DEHON KAaTO €AMHCTBCH M3TOYHHUK HA BBIVICPOJ U CHEPTHSL.
Cnen mpeaBapuTesHa ajanrtaius Ha mam Pseudomonas putida e mocTuraato pasrpaxiaHe oT
1.9 g/l denon 3a nepuoxa ot 23 gHU B 1a0OPATOPEH OMOPEAKTOp C MOAXpaHBaHE. VI3BBpIICHHUTE
eKCIICpUMEHTH JI0Ka3BatT TosiepanTHocTTa Ha Xhantobacter autotrophicus GJ10 u Pseudomonas
denitrificans ksm Hanmuumero Ha 0.3 g/l peHos B XpaHUTEIHATA CPE/Ia.

17. Beschkov V., Alexieva Z., Parvanova-Mancheva T., Vasileva E., Gerginova M., Peneva N.,
Stoyanova K. Phenol biodegradation by the strain Pseudomonas putida affected by constant
electric field. (2020) International Journal of Environmental Science and Technology, 17 (4),
1929-1936.

Abstract:
Phenol and its derivatives are some of the most dangerous organic pollutants released into the

environment. Various methods, including microbial processes, have been applied to reduce their
concentrations to acceptable values in the waste streams. The present study considers the effect of
constant electric field on the phenol biodegradation potential of the strain Pseudomonas putida in
aqueous media. The following significant effects are observed: the constant electric field applied
enhances the specific growth rate of the bacteria studied at a specified anode potential, i.e., 0.8 V
versus the standard hydrogen electrode, compared to a culture without application of electricity.
The amount of destroyed phenol at this anode potential is three times higher than that at the
control experiment. The enzyme analyses show that the electric field stimulates the activity of
phenol hydroxylase (from 0.095 to 0.281 U/mg protein) and catechol-1,2-dioxylase (from 0.688
to 1.22 U/mg protein) at the same anodic potential. The lack of catechol-2,3-dioxylase activity is
an indication for the ortho-oxidative pathway for phenol biodegradation in the case under
consideration. Comparison of the electric current efficiencies, measured (3.2 mAh) and
stoichiometric (2.54 Ah) ones shows that the stimulation effect is of biochemical origin, but not
due to electrochemical processes on the anode.

Pe3rome:
@®eHOIbT W HETOBUTE NPOU3BOAHM Ca €AHM OT Ha-ONMACHUTE OPraHUYHU 3aMBPCHUTENINd B

OKOJIHaTa cCpcaa. 3a HaMalsIBaHE Ha TCXHUTE KOHIOCHTpalluu A0 MNPHUCMIIMBU CTOMHOCTH B
OTIMaABYHUTEC NPOAYKTH, CC IMpUJIarat pa3jivudyHu MCETOAH, BKIIFOUUTCIIHO U MI/IKpO6I/IOJ'IOFI/I‘{HI/I
Iponecu. Hacrosimoro u3ciegBaHe pasricixkaa C(I)CKTa Ha MOCTOAHHOTO CJICKTPHUYCCKO II0JIC
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BBPXY IMOTEHI[MaNa 3a OMopasrpakaane Ha ¢eHoa Ha mama Pseudomonas putida BB BogHA
cpena. HabmomaBar ce criegHuTe 3HaYMMH €(PEKTH: MPUIOKEHOTO MOCTOSHHO EIEKTPUYECKO
1oJie MOBHINABa crenu(uyHaTa CKOPOCT Ha PacTeX Ha M3CJIEIBAHUTE OAKTEpUU MPHU ONpEaesieH
aHozieH moreHiman, 1.e. 0.8 V copsAMo CcTaHAapTHHS BOJOPOJEH EJIEKTPOA, B CPABHEHHUE C
KynTypa 0e3 mpuiaraie Ha eaekTpudectBo. KommuecTBoTo nerpaaupan (eHos mpu TO3U aHOIEH
MOTEHIMAJ € TPH IIBTH MO-BHCOKO OT TOBA NPU KOHTPOJIHUS €KCIIepUMEHT. EH3UMHUTE aHaImu3u
MOKa3BaT, 4e eJIEKTPUUYECKOTO I0JIe CTUMYJIMPA aKTUBHOCTTA Ha (eHos xuapokcunasza (ot 0.095
1o 0.281 U/mg npotenH) u Ha karexou-1,2-muokcuinaza (ot 0.688 mo 1.22 U/mg nmporeun) mpu
€IHAKbB aHOJICH MOTeHIMall. Jlumcara Ha KaTexon-2,3-IMOKCHIa3Ha aKTUBHOCT € MHIMKAIUS 32
Opmo-OKCUJATUBHUS BT 32 OHMOpasrpakaane Ha (eHoIa B pasriexaanus ciaydaid. CpaBHEHHETO
Ha wm3MepeHata e(pEeKTUBHOCT Ha eJekTpuueckus Tok, (3.2 m h) um crexmomerpuyHaTa
edextuBHOCT (2.54 A h) moka3Ba, 4e cTUMYIUpAIIUAT e)eKT € OT OMOXMMHUYCH ITPOM3XOJI M HE Ce
IBIDKA Ha €IEKTPOXUMHYHH MTPOIIECH BBPXY aHOAA.

18. Vasileva E., Parvanova-Mancheva T., Beschkov V., Alexieva Z., Gerginova M., Peneva N.
Effects of constant electric field on biodegradation of phenol by free and immobilized cells of
Bradyrhizobium japonicum 273. (2021) ChemEngineering, 5 (4), art. no. 75.

Abstract:
It is shown that bacteria Bradyrhizobium japonicum 273 were capable of degrading phenol at

moderate concentrations either in a free cell culture or by immobilized cells on granulated
activated carbon particles. The amount of degraded phenol was greater in an immobilized cell
preparation than in a free culture. The application of a constant electric field during cultivation
led to enhanced phenol biodegradation in a free culture and in immobilized cells on granulated
activated carbon. The highest phenol removal efficiency was observed for an anode potential of
1.0 V/S.H.E. The effect was better pronounced in a free culture. The enzyme activities of free
cells for phenol oxidation and benzene ring cleavage were very sensitive to the anode potential in
the first two steps of the metabolic pathway of phenol biodegradation catalyzed by phenol
hydroxylase, catechol-1,2-dioxygenase and catechol- 2,3-dioxygenase. It was observed that at an
anode potential of 0.8 V/S.H.E., the meta-pathway of cleavage of the benzene ring catalyzed by
catechol-2,3-dioxygenase became competitive with the ortho-pathway, catalyzed by catechol-1,2-
dioxygenase. The obtained results showed that the positive effect of constant electric field on
phenol biodegradation was rather due to electric stimulation of enzyme activity than
electrochemical anode oxidation.

Pe3ome:
YcranoBeHo e, ue OakTepuanieH mam Bradyrhizobium japonicum 273 e crocoben na pasrpakia

(eHoJ B yMepeHHU KOHIEHTpalui B CBOOOIHA KIIEThUHA KYJITYypa U Ype3 UMOOMIM3UPAHU KIIETKU
BBPXY I'PaHyJIMpaHHU YacTUIM OT aKTHBEH BbIJIeH. KomnuecTBOTO Ha pasrpajieHus GpeHou e mo-
rOJsIMO TPU HMMOOWJIM3MPAHU KJIETKH, OTKOJKOTO B cBOOOAHa Kynrypa. Ilpunaranero Ha
MIOCTOSIHHO ~ €JIGKTPUYECKO TI0JIe 10 BpeMe Ha KYJITHBUPAHETO BOJAM O MO-700po
O6uopasrpaxaaHe Ha (eHos B CBOOOHA KYATYpa U B UMOOWIN3UPAHU KIIETKH BbPXY IPaHyIUpaH
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aKTHBEeH BbIJICH. Hali-Bucokara edeKTHBHOCT Ha nerpajanus Ha (eHona ce HabomaBa IpH
anonieH norenunuan ot 1.0 V/S.H.E. EpexrsT Oeme mo-moOpe m3paseH B CBOOOJHA KYNITypa.
En3uMHaTa akTUBHOCT 3a ()EHOJTHO OKHCICHHE M pas3lienBaHe Ha OCH3CHOBUS IMPBCTCH IPHU
CBOOOJHHTE KJIETKH € MHOTO YyBCTBHTEIHA KbM AHOJHUS MOTCHIIMAT B IIBPBUTE JIBa €Tama Ha
MeTaboNMUTHUS THT Ha OWopasrpaknaHe Ha (EHOJN, KaTaIM3UPaHO OT eH3UMHUTE (QeHOoN
XHIPOKCUIIa3a, KaTexoi-1,2-nuokcureHasa ©  Karexous-2,3-muokcureHasa. [lpw  aHonmeH
noreniman or 0.8 V/S.H.E., ce ycranoBsiBa M HaiuuMe Ha Mema-IBT Ha paslelBaHe Ha
OCH3CHOBHSI TPBCTCH, KaTAIM3UPAH OT KaTexou-2,3-TUOKCHUI'eHa3a, KOWTO € KOHKYPEHTEH C
Opmo-TbTs, KaTaIH3UpaH OT KaTexoi-1,2-nuokcureHasa. [lomydeHnuTe pe3yiaratu MmokasBar, 4e
MOJIOKUTETHUAT €(DEeKT Ha TOCTOSHHOTO EJEKTPHUYECKO IOJe BHPXY OHOpasrpakJaHETO Ha
(deHoma ce ABIKM TO-CKOPO Ha EIeKTPUYECKO CTHMYJIHpaHE Ha CH3WMHATa AaKTUBHOCT,
OTKOJIKOTO Ha €JIEKTPOXUMHUYHO aHOHO OKUCIICHUE.

Iyoaukanuu 3a M3NbJIHEHNE HA JONLJIHNUTEIHA KPUTEPHUH 32 N3PACTBAHE HA AKAJTEMHUYHUSA
cneraB B Uucturyt mo MukpoounoJorust - BAH

19. Gerginova M., Peneva N., Manasiev J., Alexieva Z. Degradation of hydroxylated phenols by
an Aspergillus fumigatus strain isolated from Antarctica. (2014), 93-98. In: Industrial,
Medical and Environmental Applications of Microorganisms, Ed. Antonio Méndez-Vilas,
Wageningen Academic Publishers, The Netherlands, ISBN:978-90-8686-243-6.

Abstract:

The investigated Aspergillus fumigatus strain AL9 has been taxonomically determined by
molecular methods (NCBI Acc. No. JQ 639072.1) and the ability to utilize 0.5 g/l phenol as a
sole carbon source was demonstrated. It was observed that A. fumigatus strain AL9 had a
different capability to degrade the isomeric forms of both hydroxylated phenols. The complete
degradation and assimilation of catechol as a sole carbon source was performed for about 72 h
while the hydroquinone was degraded and utilize much slower and the observed decrease of its
concentrations for the same period of time was 30%. The complete hydroquinone degradation
was performed in 96 hours. The intracellular enzyme activities of phenol hydroxylase, catechol
1,2-dioxygenase, and hydroquinone hydroxylase in cells of Aspergillus fumigatus strain AL9,
cultivated in a medium containing 0.3 g/l catechol or hydroquinone as a single carbon substrate
were determined. The catechol 1,2-dioxygenase enzyme activity showed the highest activity
(0.427 U/mg protein) in the logarithmic growth phase in the case of culturing the strain in a
medium sole carbon source catechol. The enzyme hydroquinone hydroxylase has kept a constant
but not high level of activity (about 0.040 U/mg protein) during all phases of growth and
degradation process. The gene coding for catechol 1,2-dioxygenase was identified using set of
oligonucleotide primers designed in the course of this study. The DNA sequence (1063 bp) of the
catechol dioxygenase gene of the strain A. fumigatus AL9 was obtained. The BLAST analysis
demonstrated 99% identity with the corresponding Aspergillus fumigatus Af293 sequence.
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Pesrome:

Uzcnenpanmst mam Aspergillus fumigatus ALY e omnpenenieH TAKCOHOMUYHO Ype3 MOJICKYJISIPHU
metoau (NCBI Acc. No. JQ 639072.1) u e aeMoHcTpHpaHa criocooHocTTa My jaa ycBosisa 0.5 g/l
(eHoT KaTo eIMHCTBEH M3TOYHMK Ha Bbriiepoa. HalmromaBana e, paznuuHaTa CocoOHOCT Ha
mam A. fumigatus ALY na pasrpaxkaa mzomepHutTe (GOpMH Ha JBa XUIAPOKCHIUpPAHU (PEHOJIA.
[IpHOTO pasrpaxkiaHe W acUMHJIAIMS Ha KaTexoJla KaTO €AMHCTBEH M3TOYHUK Ha BBIJIEPO] CE
W3BBHPIIBA 332 OKOJIO 72 yaca, JOKATO XUAPOXUHOHBT CE pasrpaxkja U yCBOSIBA MHOTO M0-0aBHO U
HaOJII0IaBaHOTO HaMalsIBaHE HA HEroBaTa KOHIICHTpAIMs 3a ChINUs 1epuoj ot Bpeme ¢ 30%.
[IbHOTO pasrpaxknaHe Ha XHUIPOXHHOH ce W3BbpmBa 3a 96 waca. OmpeneneHu ca
BBTPEKJICTHYHUTE CH3MMHU aKTHBHOCTH Ha (PEHOJI XMIPOKCHIIa3a, KaTexoi 1,2-THuOoKCcUreHasa u
XMIPOXUHOH XHMIPOKCHIIa3a B kieTku Ha mam Aspergillus fumigatus ALY, kynTuBupaHu B cpena,
ceappxkama 0.3 g/l kaTexos WM XUIPOXUHOH KaTo €AUHIYCH BBIVIEPOieH cyocTpaT. EH3uMHara
aKTUBHOCT Ha Karexosl |,2-TMOKCHIreHas3a Ioka3Ba Haii-Bucoka aktuBHOCT (0.427 U/mgP) B
JorapuTMHYHaTa (baza Ha pacTex MpH KyJITHBUpPAHE Ha IlamMa B Cpelia ¢ €IIMHCTBCH U3TOYHUK HA
BBIJICPOJT KaTeXoyl. EH3UMBT XHIPOXUHOH XHJIPOKCHIIa3a MOAIbPKA IMOCTOSIHHO, HO HE BHCOKO
HUBO Ha akTHBHOCT (0k0j10 0.040 U/mgP) mo BpeMe Ha BCHYKH (a3u Ha MPOIEca Ha PACTEXK U
nerpananus. ['eHbT, Koqupanl kaTexod 1,2-muokcurenasa, oeiie WACHTUPHUIIMPAH C TTIOMOIITa Ha
HA0Op OT OJIMTOHYKJICOTHJIHU MpaliMepH, Ch3IaJCHU B XOAa Ha ToBa u3cienBaHe. [lomyueHa e
JHK nocnenoBarennocrra (1063 bp) Ha karexon AMOKcureHaszeH reH Ha miama A. fumigatus
AL9. BLAST ananmu3pt nokasa 99% HIEHTHYHOCT CbC CBOTBETHATa I10CJIEIOBATEIHOCT
Aspergillus fumigatus Af293.

20. Gerginova M., Litova K., Manasiev J., Peneva N., Bibova R., Krastanov A., Alexieva Z.
Studies on biodegradation of phenolic compounds by Aspergillus glaucus strain. (2016), 135-
139. In: Microbes in the Spotlight: Recent Progress in the Understanding of Beneficial and
Harmful Microorganisms. Edited by A. Méndez-Vilas, BrownWalker Press, Boca Raton,
Florida, USA, ISBN:10:1-62734-612.

Abstract:

Mould strain Aspergillus glaucus AL1 was isolated from soil probes, taken from Livingston
Island, Antarctica. It was established that the strain could degrade and assimilate completely 0.3
g/l phenol, catechol, hydroguinone, o-, m- and p-cresol as a sole carbon sources for a period of
18-96 h. The intracellular specific enzyme activities of phenol hydroxylase and catechol I,2-
dioxygenase were determined in cleared cell lyzates, derived from cells cultivated with 0.3 g/l of
each one of the studied compounds. Phenol or catechol correspondingly was included as single
substrates in the reaction mixture for enzyme activity determination. Phenol hydroxylase activity
in cells cultured with phenol was 0.254 U/mg protein while in the experiments with
hydroquinone or catechol were found significantly lower levels of enzyme activity - 0.125 U/mg
protein and 0.179 U/mg protein, respectively. Catechol |,2-dioxygenase [EC 1.13.IL1] in A.
glaucus AL1 strain kept high values of activity in cells grown in a medium comprised phenol or
catechol (2.11 U/mg protein and 1.39 U/mg protein). The obtained catechol I,2-dioxygenase
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activities in A. glaucus AL1 cultured with hydroquinone, o-, m- or p-cresol were significantly
lower. The identification and partial sequence of the gene encoding the phenol hydroxylase in A.
glaucus AL1 strain was performed. A 728 bp DNA sequence was obtained as a result of carried
out PCR and sequence analyses. The established nucleotide sequence has been deposited in the
NCBI nucleotide sequence databases under accession number KM360482.1.

Pe3rome:

[lam wa maecen Aspergillus glaucus ALl e w3oampadH OT MOYBEHH MPOOH, B3ETH OT OCTPOB
JIuBUHTCTBHH, AHTapKTHAA. Y CTAaHOBEHO €, Y€ IaMbT MOXKE J1a pa3rpajd U ycBou HambiaHO 0.3
g/l benoun, xkaTexon, XUIPOXUHOH, 0-, M- U P-KPe30JI KaTo €JUHCTBEH M3TOUYHUK Ha BBIJIEPOJ] 32
nepuox ot 18-96 waca. BwTpeknerpunure crnenu@UUHE EH3UMHHM AaKTHBHOCTH Ha (EHOI
XUJIPOKCHIIa3a M Karexon 1,2-THOoKCUTeHas3a 0sixa ONpe/IeJICHN B KICThYHU JIM3aTH, TIOJTYyYCHH OT
kietkd, KynruBupanu ¢ 0.3 g/l oT BCAKO €IHO OT HM3CIIeABAHUTE CheauHeHHUS. DEHOMBT HIU
KaTeXoJ’bT CHOTBETHO Osxa BKJIIOYCHH KATO CIUHUYHH CyOCTpaTd B peaKIMOHHATa CMeC 3a
ompejeNisiHe Ha €H3MMHATa aKTHMBHOCT. AKTHBHOCTTa Ha ()€HON XUAPOKCUIA3aTa B KIETKH,
KyntuBupanu ¢ ¢enoin, e 0.254 U/mgP, nokato B eKCHEPUMEHTUTE C XUIPOXUHOH WA KaTeXOJ
ca YCTaHOBEHH 3HAYUTEIHO MO-HUCKM HUBA HAa €H3MMHA aKTUBHOCT - ¢hoTBeTHO 0.125 U/mgP u
0.179 U/mgP. Karexon 1,2-muokcurenasa [EC 1.13.1.1] 8 A. glaucus ALl mam mommbpika
BUCOKM CTOMHOCTH HAa aKTMBHOCT B KIIE€TKH, OTIVIKJAHU B Cpela, ChAbpKama (eHON WU
karexout (2.11 U/mgP u 1.39 U/mgP) . [Tonyuenure katexon 1,2-AMOKCUIeHa3HU aKTUBHOCTH B
A. glaucus AL1, kynTuBHpaH ¢ XUJIPOXUHOH, O-, M- MM P-KPE30Ji, Ca 3HAYMTEIHO MO-HUCKH.
W3pbpieHa ¢ waeHTH(UKANMS W YacTUYHA TIOCICIOBATEIIHOCT HAa TEHa, Komupan] (HeHOI
xuapokcunazara B mam A. glaucus ALLl. B pesynrar Ha mpoBeaean PCR u cexBeHImOHEH
ananmu3 Oeme momydeHa [IHK mocnemoBarennoct ot 728 bp. YcraHoBeHaTta HYKJIEOTHIHA
MOCIIEI0BATEITHOCT € JIeTI03MpaHa B 0a3uTe JaHHU 3a HYKJICOTUIHH mocienoBaTenHocTy Ha NCBI
nox Homep KM360482.1.
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