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Abstract

Several exopolymers with different chemical composition and correspondingly variety in
their physico-chemical properties from halophilic microorganisms have still been described,
however, with a low production yield. Chromohalobacter canadensis 28 isolated from
Pomorie saltern synthesized an unusual exopolymer (EP) containing 72% y-polyglutamic acid
(PGA), an essential cosmeceutical additive. Current work suggests a novel approach for
effective EP synthesis by C. canadensis 28 using continuous cultures. Highest production was
observed at low dilution rates reaching a level of 2.1 mg/mL at D = 0.035, similar to those in
batch cultures (2.34 mg/mL), however avoiding all disadvantages of discontinuous
fermentation processes. At steady state, the total quantities of the synthesized EP after 48 h
cultivation for the given equipment volume in D =0.035 h™* and D = 0.075 h™* were 8.67 and
12 g, correspondingly, while it was 2.9 g for batch culture. Process parameters did not
change after a ten-day run at D = 0.35 h™%. A degree of purity of EP fraction received from
continuous cultures was significantly increased up to 93—96%. A lack of cytotoxicity and high
cell viability were observed for human dermal fibroblast cells after 24 h incubation with
crude EP from C. canadensis 28 and purified PGA fraction that could suggest its high potential
for cosmetic applications

MNopobpeHa npoayKuma Ha eksonoanmep ot Chromohalobacter canadensis 3a HeroBoTo
NOTEHLMANHO NPUNONKEHNE B KO3METHKaTa.



Pe3tome: Bce olue ca onnMcaHn camo HAKOJIKO eK30M0/IMMepa C Pas/IMYeH XMMUYEH CbCTas U
CbOTBETHO pasHoobpasme Ha TeEXHUTE GU3UKO-XMMUYHU CBOMCTBA OT XaJ0PpUIHU
MMKPOOPraHM3MK, HO ¢ HUCBK Aobue. Chromohalobacter canadensis 28, nsonnpax ot
conHuum B Momopue, cMHTe3npa HeobmyaeH eksononmmep (EM), cbabprkaw, 72% y-
noAnrnyTaMmHoBa KucenmHa (PGA), cbluecTBeHa Ko3ameTuYHa gobasKa. HacTtosuwarta paboTa
npeanara HoB noaxoA 3a edekTnBeH cuHTe3 Ha EN oT C. canadensis 28, nocpeacteom
HenpeKkbCHATU KyATypu. Hall-BMCOKa cMHTe3a belle HabatogaBaHa NPU HUCKU CKOPOCTU Ha
paspexaaHe, gocturawm HMBo ot 2,1 mg / ml npu D = 0,035, nogo6Ho Ha Te3un B
nepuoaunyHuTe Kyatypu (2,34 mg / ml), Ho n36Arsakm BCMUKM HeAOCTaTbLM Ha
HenpeKkbcHaTUTE pepMeHTaLMOHHKU Npouecn. B cTaumoHapHO cbCcTosiHME 0bLnTe
Konn4yecTBa oT cuHTe3npaHua EN cnepn 48 h kyntuempaHe 3a gageHns obem Ha
obopypBaHetoB D=0,035h-11 D =0,075h -1 ca cbotBeTHO 8,67 1 12 g, AOKATO 3a
nepuogmyHaTta kyntypae 2,9g. [lapameTpuTe Ha NnpoLieca oCcTaHaxa HEMPOMEHEHWU cies,
AecetaHesBHa pabota npu D = 0,35 h — 1. CreneHTa Ha YMcToTa Ha dpaKkumaTa Ha EN,
nosly4yeHa OT HEMPEKbCHATU KyATypu, belle yBeseHa 3HaYnTenHo 0 93-96%. Jlunca Ha
LMTOTOKCUYHOCT M BUCOKA KNETbYHA }KU3HECNOCOOHOCT 6bAxa HabtogaBaHM 3a YOBELLKU
AepmanHu pubpobnacTtHU KNeTku cneq, 24 yaca MHKybauma ¢ HenpeuncteH EM ot C.
canadensis 28 n npeuncteHa PGA ¢dpakuma, KoeTo npeanosara HEroBMa BUCOK NoTeHUMan 3a
KO3METUYHU NPUIONKEHNA.
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Abstract

Unusual composition of an exopolymer (EP) from an obligate halophilic
bacterium Chromohalobacter canadensis 28 has triggered an interest in development of an
effective bioreactor process for its production. Its synthesis was investigated in 2-L bioreactor
at agitation speeds at interval 600-1000 rpm, at a constant air flow rate of 0.5 vvm; aeration
rates of 0.5, 1.0, and 1.5 vvm were tested at constant agitation rate of 900 rpm. EP production
was affected by both, agitation and aeration. As a result twofold increase of EP yield was
observed and additionally increased up to 3.08 mg/mL in a presence of surfactants. For
effective scale-up of bioreactors mass transfer parameters were estimated and lowest values
of K.a obtained for the highest productivity fermentation was established. Emulsification
activity of EP exceeded that of trade hydrocolloids xanthan, guar gum, and cellulose. A good
synergism between EP and commercial cellulose proved its potential exploration as an
enhancer of emulsifying properties of trade emulsions. A pronounced lipophilic effect of EP
was established toward olive oil and liquid paraffin. Cultivation of human keratinocyte cells
(HaCaT) with crude EP and purified y-polyglutamic acid (PGA) showed higher viability than
control group.

BucoKa npoaykuma n emyarnpaila cnocobHOCT noayyYeHn B 6UopeakTop npu HeobuyaeH
eksononumep ot Chromohalobacter canadensis 28

Pe3tome: HeobunuaHuAT cbeTaB Ha eksonoanmep (EM) ot obauratHaTta xanopuaHa baktepus
Chromohalobacter canadensis 28 npeansBuKa MHTEpPeC Kbm pa3paboTBaHETO Ha edpeKTUBEH



bropeaKTOpeH NpoLec 3a HeroBaTa CMHTe3a. Ta belue n3cneaBaHa B 2-n1 buopeakTop nNpu
CKOPOCTU Ha pa3bbpkBaHe B MHTepBan 600-1000 06/MUH, NpM NOCTOAHEH AebUT Ha Bb3ayXa
o1 0,5 06/06. MUH; TecTBaHM Baxa ckopocTu Ha aepauma ot 0,5, 1,0 n 1,5 06/06. MuH npu
NOCTOAHHA CKOPOCT Ha pa3bbpKkBaHe oT 900 06/MMH. belle ycTaHOBEHO, Ye NPOAYKLMATA Ha
EM ce noBnnaBa KakTo OT pa3bbpPKBaAHETO, Taka U OT aepaunsTa. B pesynTaT bewe
HabntogaBaHO ABYKPATHO yBeanveHue Ha gobwuea Ha EMN n gonbaHUTENHO yBENMYEHNE A0
3,08 mr / mn B NpUCHCTBMETO Ha MOBbPXHOCTHOAKTUBHU BelecTBa. 3a epeKTUBHO
paswupsBaHe Ha buopeaKkTopuTe HsXxa oueHeHM NapaMeTpuTe Ha MacoobmeH u H6axa
YCTaHOBEHM Hal-HUCKUTe CTOMHOCTU Ha KlLa, nonyyeHn 3a pepmeHTauUmnsa ¢ Han-BMCOK A06uB.
EmynrupaiwiaTta akTMBHOCT Ha ElM HagBMLWwaBa Ta3u HAa TbProOBCKUTE XMAPOKOIONAN KCAHTaH,
ryaposa ryma u uenynosa. Jobpuat cuHeprnsbm mexay EM n TbprosckaTa Lenynosa gokasa
noTeHUMana My Kato NnogobpuTen Ha emyarMpalLmMTe CBOMCTBA Ha TbProBCKUTE
emyncmn.belue yctaHoBeH nogvyepTaH nmnopunaeH edpeKt Ha ENM cnpAMmo 3exTuHa 1 Te4YHus
napaduH. KynTmBMpaHeTo Ha YOBELLKM KepaTUHOLUUTHU KneTku (HaCaT) c HenpeuucTeH EMun
npevyuncTeHa y-noaurnyTaMmHoBa KucenmnHa (PGA) nokassa no-BMCOKA XKM3HECNOCOHHOCT OT
KOHTPO/IHATA rpyna.
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Abstract

Halophilic microorganisms are producers of a lot of new compounds whose properties
suggest promising perspectives for their biotechnological exploration. Moderate halophilic
bacterium Chromohalobacter canadensis 28 was isolated from Pomorie salterns as an
extracellular polymer substance (EP) producer. The best carbon source for extracellular
polymer production was found to be lactose, a sugar received as a by-product from the dairy
industry. After optimization of the culture medium and physicochemical conditions for
cultivation, polymer biosynthesis increased more than 2-fold. The highest level of
extracellular polymer synthesis by C. canadensis 28 was observed in an unusually high NaCl
concentration (15% w/v). Chemical analysis of the purified polymer revealed the presence of
an exopolysaccharide (EPS) fraction (14.3% w/w) and protein fraction (72% w/w). HPLC
analysis of the protein fraction showed the main presence of polyglutamic acid (PGA)

(75.7% w/w). EPS fraction analysis revealed the following sugar composition (% w/w):
glucosamine 36.7, glucose 32.3, rhamnose 25.4, xylose 1.7, and not identified sugar 3.9. The
hydrogel formed by PGA and EPS fractions showed high swelling behavior, very good
emulsifying and stabilizing properties, and good foaming ability. This is the first report for
halophilic bacterium able to synthesize a polymer containing PGA fraction. The synthesized
biopolymer shows an extremely high hydrophilicity, due to the simultaneous presence of
PGA and EPS. The analysis of its functional properties and the presence of glucosamine in the
highest proportion in EPS fraction clearly determine the potential of EP synthesized by C.
canadensis 28 for application in the cosmetics industry

M3BbHKNETbYHA NOAMMEpPHa cybCcTaHLUMA CMHTE3MpPaHa oT XxanodunHata bakrepums
Chromohalobacter Canadensis 28



Pestome : XanodpuaHuTe MUKPOOPraHN3MM ca NPOAYLLEHTM HA MHOTFO HOBU CbeaMHEHUS,
4YMUTO CBOWCTBA NpeasaraT obellaBalla NepecnekTUBa 3a TAXHaTa BUOTEXHO/IOMMYHA
eKkcnnoataums. YmepeHata xanodunHa 6aktepus Chromohalobacter Canadensis 28 6ewe
n30/mMpaHa oT MOMOPUNCKM CONHULM KaTO NPOAYLEHT Ha M3BbHKIETbYHA NOIMMEPHA
cybcTtaHumsa. Hail—aob6bp BbraepoaeH U3TOYHUK 3a NOIMMEpPHa CUHTe3a

Helle naKTO3aTa, 3axap NOSyYeHa KaTo CTPaHMYEH NPOAYKT B MieYHaTa nHayctpua. Cheg
ONTMMU3NPaHE HA KyNTypanHaTa cpesa u GU3MKOXMMUYHUTE YC/IOBUA 33 KYNTUBUPAHE
6UoCHHTE3aTa Ha Noinmep belle yBeanyeHa noseye oT 2 MbT. MaKcMmanHaTta CMHTEe3a Ha
M3BBbHKNETbYEH Nonumep oT Chromohalobacter canadensis 28 6elwe ycTaHoBeHa npwm
HeobuyaliHO BMCOKA KoHLeHTpauma Ha NaCl (15%). XumuuHuTe aHannsm Ha npevmcteHms EN
noKasaxa NpMcbCcTBME Ha eksonosnsaxapugHa dpakuma (14.3%) n 6entbuHa dpakuma (72%).
HPLC aHanu3uTe Ha 6entbyHaTa ¢ppaKkLma NOKasaxa NPUCHCTBME OCHOBHO Ha
noaurnyTaMmHoBa KucenuHa (PGA) (75.7%). AHanunsmpaHaTta ¢pakums Ha EMN nokasa cnegHus
MOHO3axapuaeH cbetas (%): rntokosa 36.7, pamHosa 25.4, kewnosza 1.7 m
HenHaeHTuoMUMpaHm 3.9. Xuaporensbt opmmpaH oT NOAUIIYTAMUHOBATA KUCESIMHA U
eK3ononm3axapuaHaTa ¢pakuma nokasa fobpa Habyxealla cnocobHOCT, MHOro A06pH
eMY/ITMpaLy 1 cTabnamsmpaluy CBOMCTBA, KAKTO U NeHoobpasyBaHe. ToBa e MbpBO
cbobueHue 3a xanodpuaHa 6akTepua, CMHTe3MpalLa NoAnMMep, CbabpKal, PGA.
CMHTE3UPAHMAT NONMMEP € C EKCTPEMHO BUCOKA XMAPOPUAHOCT B NPUCHCTBMETO
e4HOBPEMEHHO Ha MOAUTIYTaMUHOBA KUCEIMHA U Noan3axapua,. AHanmMsuTe Ha
dYHKUMOHAHUTE CBOMCTBA B MPUCHCTBMETO Ha [/IIOKO3aMUH B rofisima YacT B EMN3 ¢pakuus,
fICHO oYyepTaBa noteHumana Ha EMN ot Chromohalobacter canadensis 28 KaTo NPUNOXUM B
KO3MeTMYHaTa MHAYCTpUA.

Radchenkova N, Vassilev S, Panchev |, Kuncheva M, Kambourova M. Continuous cultivation
of a thermophilic bacterium Aeribacillus pallidus 418 for production of an exopolysaccharide
applicable in cosmetic creams. J Appl Microbiol., 2015, ISI IF:2.4

Abstract

Aims

The aim of this study was to evaluate the effectiveness of continuous cultivation approach
for exopolysaccharide (EPS) production by a thermophilic micro-organism and the potential
of the synthesized EPS for application in cosmetic industry.

Methods and Results

Study on the ability of Aeribacillus pallidus 418, isolated as a good EPS producer, to
synthesize the polymer in continuous cultures showed higher production in comparison with
batch cultures. The degree of the EPS in the precipitate after continuous cultivation
significantly increased. Non-Newtonian pseudoplastic and thixotropic behaviour of EPS
determines the ability of the received cream to become more fluid after increasing time of
application on the skin.

Conclusions

This study demonstrates a highly efficient way for production of EPS from a continuous
growth culture of A. pallidus 418 that have many advantages and can outperform batch
culture by eliminating time for cleaning and sterilization of the vessel and the comparatively
long lag phases before the organisms enter a brief period of high productivity. The valuable



physico-chemical properties of the synthesized EPS influenced positively the properties of a
commercial cream.

Significance and Impact of the Study

EPSs from thermophilic micro-organisms are of special interest due to the advantages of the
thermophilic processes and nonpathogenic nature of the polymer molecules. However, their
industrial application is hindered by the comparatively low biomass and correspondingly EPS
yield. Suggested continuous approach for EPS could have an enormous economic potential
for an industrial scale production of thermophilic EPSs.

HenpeKkbcHaTo KynTuBupaHe Ha TepmodunHaTta baktepun Aeribacillus pallidus 418 3a
CUHTE3a Ha eK30M0In3axapua, NPUIoKMM B KO3SMETUYHN KpemoBe

Pesiome

Uenn

LlenTta Ha npoyyBaHeTo belwe Aa ce oueHM ePeKTUBHOCTTA HA NOAX0AA HA HEMPEKbCHATO
KY/NTUBMpPaHe 3a NPOU3BOACTBOTO Ha eKk3onosm3axapuam (EM3) ot tepmoduneH
MUKPOOpPraHM3bm 1 NoTeHUKnana Ha cuHTesnpaHusa EMN3 3a npunorkeHne B KO3MeTUYHATa
MHAyCcTpUA.

Pesyntatn n metoam

Bewe n3cnegBaHa cnocobHocTTa Ha Aeribacillus pallidus 418, nsonupaH Kato 4o6bp
npoAyueHT Ha ENM3, aa cuHTe3Mpa NoMmep B HEMPEKBCHAT PEXUM Ha KyATUBUpPaHe U belwe
YCTaHOBEHA NO-BMCOKa NPOAYKLUMA B CPaBHEHWNE C NEpUOLMYHN KynTypu.belwe HabatogaBaHo
3HAYMTeNIHO yBesiMyeHune Ha KoandectBoTo ENM3 B yTankaTta cneq npoabmiKUTENHO
KyntmsupaHe . He-HIOTOHOBOTO NCeBAON/IACTUYHO M TUKCOTPONHO noBeaeHue Ha EN3
onpeaenn cnoCobHOCTTA Ha NOJlYYEHMA KPEM Aa 3aMa3Ba NAbTHOCTTA Ha KOHCUCTEHUMATA
cnep Npoab/XKUTENEH MPECTOM BbpXy KOXKaTa.

3aknoveHue

Mpoy4BaHETO AEMOHCTPMUPA BUCOKOEPEKTMBEH HAUYMH 3a cMHTe3a Ha EM3 npu KynTtusmpaHe
Ha A. pallidus 418 B ycnoBuaA Ha HEMPEKBCHAT PEXUM Ha paboTa, KOMTO MMA MHOTO
npegMmcTea U nogobpasa pesyntTaTute NoAyYeHU Npu NEPUOLUYHO KYNTUBMPAHE, KaTo ce
€/IMMWHMPAT BPEMETO 33 MOYUCTBAHE N CTEPUAN3ALMA HA CbAa. LieHHNUTE GU3UKO-XMMUYHM
CBOWCTBA Ha CMHTe3MpPaHusA EMN3 BAMAAT NONOXKMTENHO BbPXY CBOMCTBATa HAa TbProBCKMA
Kpem.

3HayeHWe 1 Bb3AENCTBME Ha U3CNeABaAHETO

EM3 oT TepMOPUIHN MUKPOOPTraHU3IMM NPEACTaBAABAT CNeLManeH MHTepec Nopaau
npegMmcTeaTa Ha TepModUAHUTE NPOLLECU N HEMATOreHHATa NPMpPOoAa Ha NOJIMMeEpPHUTE
Mmonekyaun. NMPoMmULLINEHOTO UM NPUNOHKEHME 0baye e Bb3NPenAaTCTBAHO OT CPAaBHUTENHO
HMCKaTa Bromaca U CbOTBETHO HUCBK ,06MB Ha ENM3. MpeanoKeHnAT HenpeKkbCHAT NOAX0L
32 eK30N0AMMEepHa CUHTE3a MOXe Aa MMa OrpOMeEH MKOHOMUYECKM NoTeHUMan 3a
WHAYCTPMAZHO NPOU3BOACTBO HA TEPMODUIHUTE NOIU3AXaPUaM.

Kambourova, M., Radchenkova, N., Nicolaus,B., Tommonaro, G., Poli, A., Oner3, E., Yildiz, S.,
Arga, K. Exopolysaccharides Synthesized by Thermophilic Microorganisms Isolated from
Bulgarian Hot Springs. Acta Microbiologica Bulgarica. Vol. 34 / 2 (2018)

Abstract

High temperature in thermophilic niches determines unusual metabolic processes based on
an ability of thermophilic microorganisms to synthesize unusual compounds. One of the



strategies for active growth of this type of extremophiles is a synthesis of exopolysaccharides
(EPSs). EPSs from thermophiles are characterized by unknown before composition of their
molecules and correspondingly unusual physic-chemical properties. Several thermophilic EPS
producers were isolated from Bulgarian hot springs and three of them belonging to different
genera were chosen for further work, namely Geobacillus tepidamans V264, Aeribacillus
pallidus 418, and Brevibacillus thermoruber 423. Cultivation medium and conditions were
optimized for each EPS producer. Influence of agitation and aeration rates on the bacterial
growth and polymer synthesis were investigated in laboratory fermentors for some of them.
Biosynthesis in continuous cultures revealed low increase of the yield and higher degree of
purity of the EPS synthesized by A. pallidus 418. Productivity of one of the strains, B.
thermoruber 423 was comparable with that of mesophilic bacteria. Investigations of their
molecules revealed unknown before composition, high molecular weight, and thermostability.
Physico-chemical analyses of their properties revealed an unique rheology like viscous
solutions at low concentrations, good emulsifying properties, stability of emulsions, and good
synergism with other hydrocolloids. EPS from G. tepidamans V264 expressed biological activity
against cytotoxic compounds, while that from B. thermoruber 423 showed good compatibility
with monkey fibroblast cell lines. The demonstrated functional properties and biological
activities determine their possible future applications in cosmetics and medicine.

EK3ononusaxapuam CUHTE3MPAHM OT TePMOPUIHM MUKPOOPraHW3MKU M30/IMPaHM  OT
BbArapcku ropelum nssopu

Pestome: BucokaTa TemnepaTypa, XapakTepHa 3a TepMoPWUAHM HUWKM onpeaens
HeobuyaliHUTe MeTabo/IMTHU MpPOLLeCM OCHOBAHM HA CNOCOBGHOCTTA Ha TepmodUAHUTE
MWKPOOPraHU3MK Aa CUHTE3NPaT HeobryaiiHu cbeamHeHus. EgHa oT cTpaTterMmTe 3a akTMBEH
pacTeXX Ha TO3M TUN eKCTPemMoou/In e cuHTe3aTa Ha eksononusaxapuam (EM3). EN3 ot
TepModUAN Ce XapaKTepmsMpaT C HEemno3HaT CbCTaB Ha TEXHWUTE MOJIEKY/IM U CbOTBETHO C
HeobuyaliHM  OU3MKO-XMMUYHM CBOMCTBA. HAKONKO TepmooduaHM npoayueHTa 6naxa
M30/IMPAHN OT OBArAPCKM ropeLm M3BOPU WM TPU OT TAX, NPUHAANENKALLM KbM Pa3UYHU
ponose, 6axa nsbpaHu 3a No-HaTaTblHA paboTa, a UmeHHo Geobacillus tepidamans V264,
Aeribacillus pallidus 418 u Brevibacillus thermoruber 423. Cpeaute W ycnosuaTa 3a
KYyATUBMpPaHe 6sxa onTMMM3MpaHM 33 Bcekun EM3 npoayueHT. BAMAHMETO HA CKopocTUTe Ha
pa3bbpKBaHe M aepupaHe BbPXy OaKTepuanHuA pacTe) M CUMHTEe3a Ha noaumepu baAxa
nscnenBaHu B 1abopatopHu pepmeHTopU. BUOCUHTE3aTA NPU HENPEKBCHATM KYATYPM NOKasa
cnabo nosuwaBaHe Ha Jo6MBa U NMO-BUCOKA CTeMeH Ha YnuctoTa Ha EM3, cuHTeanpaHu ot A.
pallidus 418. EN3 pgobwus 3a eguH oT WamoBeTe, B. thermoruber 423, 6elwe cpaBHMM C TO3M OT
me30punHUTe bakTepun. N3cnenBaHusaTa Ha TEXHUTE MOJIEKY/IM MOKa3axa HEMO3HAT CbCTaBg,
BMCOKO MOJIEKY/IHO TEr1I0 U TepMOCTabuAHOCT. PUINKOXMMUYHUTE aHANU3M CBOMCTBATA UM
pa3KpMxa YHWKANHA PEO/IOrnA KaTo BMCKO3HM PA3TBOPU NPU HUCKM KOHLLEHTpauuu, nobpu
eMy/nrmpawm CcBOMWCTBa, CTAabWMAHOCT Ha emyacuute, p[O06BP CUMHEPrM3BM C  ApYru
xnppokonomau. EM3 ot G. tepidamans V264 pemoHcTpupa 6MONOrMYHA aKTUBHOCT CpeLly
LUMTOTOKCUYHWN CbeANHEHWA, JOKATO TO3M OT B. thermoruber 423 nokasa Aobpa CbBMeCTUMOCT
¢ dnbPOBNACTHN KNETBbYHU IMHUK OT MaMyHU. YcTaHOoBEHMTE GYHKUMOHANHN CBOMCTBA U
6MONOrMYHA AKTUBHOCT OMNpPeaennxa Bb3MOMXKHOCTTA 33 TAXHOTO ObAELO MPUNOXKEHME B
KO3MeTMKaTa U MeauLMHaTa.
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dispersive composition on model emulsions containing exopolymer synthesized from
halophilic bacterium Chromohalobacter canandesis.. Scientific researches of the Union of
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Abstract

In this work are presented experimental data from the study of the dispersion composition of
model emulsions containing biopolymer synthesized from halophilic microorganisms of the
strain Chromohalbactre canandesys isolated from the Bulgarian salt niches (the Atanasovsko
lake). The optimum temperature of the synthesis of the biopolymer is 300 C and pH 7.3 at a
concentration of 15% NaCl. A model oil/water emulsion contains sunflower oil and biopolymer
of various concentrations. The stability of the emulsions is determined by conventional
methods (centrifugation and spectrophotometry). Dispersion characteristics of the emulsion
(size distribution and average size) were examined by the instrument for measurement the
size of particles contained within a sample.

M3cnesBaHe Ha AMCNEPCHUMAT CbCTaB Ha MOAENHM eMy/iCUMM, CbAbpiKalM buononumep,
CMHTEe3MpaH ot xanoduneH wam Chromohalobacter canadensis

Pestome: B Tasu paboTa ca npeacTaBeHW eKCnepuMMEeHTaAHU AaHHW OT M3Cc/nenBaHeTO Ha
ONCNEPCHUA CbCTaB HA MOLENHM EMYACUM, CbAbPKalM OMOononMmep, CUHTE3UpPAH OT
xanoouneH wam Chromohalbacter canandesis, nsonnpaH oT 6bArapCcKUTE CONHU HULIK
(ATaHacoBcko e3epo). OnTMManHaTa TemnepaTtypa 3a CMHTe3a Ha buonoanmepa 6euwle 30 C u
pH 7,3 npu KoHueHTpauma 15% NaCl. MogenHata emyncua macno / BoAa CbAbprKa
CBHYOINEA0BO MAc/io W PasAMYHM  buonosammepu KoHUeHTpauuu. CrabunHocTTa Ha
emyncuute 6Hewe onpeaeneHa MO KOHBEHUMOHA/NHM MeToan (UueHTpodyrupaHe u
cnekTpopoToMeTpma). baxa nscneaBaHn U GUCNEPCHUTE XapPaKTEPUCTUKM HA eMy/cUATA.

Rusinova-Videva, S., Radchenkova, N., Dobrev, G., Pavlova, K. (2015). Purification of
arabinomanan synthesized by Cryptococcus laurentii AL100. Acta Microbiologica Bulgarica,
2015,31,2,141 - 144

Abstract

The Antarctic yeast strain Cryptococcus laurentii AL100 was selected as an active
arabinomannan producer (Pavlova et al., 2011). The synthesized biopolymer was subjected to
purification by two methods. In the application of molecular-sieve purification with Sephadex
G75, two separate carbohydrate fractions were detected, while the use of gel-filtration system
on Sepharose DEAE CL-6B showed three distinct carbohydrate fractions. The protein content
of the fractions was also established

MpeuncTBaHe Ha apabuHomaHaH oT Cryptococcus laurentii AL100

Pestome: Cryptococcus laurentii AL100 6elue ceNieKTUPaH KaTo akTUBEH NPOAYLLEHT Ha
eKk3ononumsaxapuaa apabuHomaHaH (Pavlova et al., 2011). CuHTe3MpPaHUAT buononnmep
Helle NoaN0KeH Ha NPeYncTBaHe Ypes U3No3BaHeTo Ha ABa meToda. Cnel npuaaraHeTo Ha
MOJIEKYJTHO-CMTOBO NpeuncTeaHe cbe Sephadex G75 6sxa ycTaHOBEHM ABe OTAE/HU
BbraexmapaTHu ppakumun. MsnonseaHeTo Ha ren-puntpumpalla cuctema cbe Sepharose DEAE
CL-6B nokasa Tpu oT4e/HU BbraexuapaTHu ¢dpakummn. OnpeaeneHo bele n 6eNTbY4HOTO
CbAbprKaHMe BbB ppaKunuTe.



Kuncheva,M.,Panchev, |.,,Kamburova,M.,Radchenkova,N.,Boyadzhieva, 1.(2015)
Surface active properties of a newly synthesized biopolymer from halophilic microorganisms.
Scientific works of university of food technologies . Vol LXIl 2015

Abstract

The subject of this study were the surface active properties of an exopolysaccharide (EPS)
synthesized from halophilic bacterial strains isolated from Bulgarian salty sea waters. The
synthesized biopolymer was found to lower the surface tension of water, i.e. it showed surface
activity. The emulsifying and stabilizing ability of EPS were tested in model systems with 50%
oil phase of an oil-in-water emulsion. Emulsion dispersion and stability were followed at
different concentrations of EPS. It was established that the newly synthesized EPS had 100%
emulsifying and stabilizing activities. It was shown that the EPS had a high foaming ability and
foam stability.

MOBBbPXOCTHO AaKTUBHM CBOMCTBA HA HOBOCUHTE3MPAH BMONoOANMMEP OT XaOPUAHU
MUWKPOOPraHM3mMM

Pestome: MNpeameT Ha TOBa U3cneaBaHe 6axa NOBbPXHOCTHO aKTUBHUTE CBOMCTBA Ha
eKk3ononusaxapua (EN3), cuHTesupaH ot xanopuneH baktepmaneH wam, N30AMpaH ot
6bArapcKn CONHUUM. YCTaHOBEHO belle, Ye CUHTE3NPAHUAT Buonoanmep NOHMKaBa
NOBBPXHOCTHOTO HaMpeXKeHWe Ha BOAATA, T.e. MOKa3Ba NOBBPXHOCTHA aKTUBHOCT.
Emynrupawata n ctabmnmsmpaita cnocobHoct Ha EMN3 6axa TecTBaHW B MOAE/THU CUCTEMM C
50% macneHa ¢asa Ha eMyncus Macio BbB BoAa. EMyncnMoHHaTa ancnepcma n ctabmaHocTTa
65xa npocneaeHn Npu pasiINYHN KOHLUEHTpaumm Ha EMN3. YctaHoBeHo belwe , ye
HOBOCUHTE3npPaHuUAT EMN3 nma 100% emynrnpaiim n ctabmamsmpalum ceoiicTea. bewe
[0Ka3aHo, Ye EMN3 nma BMCOKa CNocobHOCT 3a pa3neHBaHe W CTabUAHOCT Ha NsAHATa.

Panchev, |.,Kuncheva, M., Kovacheva, D., Kamburova,M., Radchenkova, N., Boyadzieva,
1.(2015). Physical characteristics of exopolysaccaride synthesized from halophilic
microorganisms of the Chromochalobacter Canadensis strain. Scientific works of Union of
Scientists in Bulgaria — Plovdiv, series C. Technics and Technologies, Vol. XII., ISSN 1311-9419.

Abstract:

This work presents experimental data from DTA-TG, SEM, XRD, FT-IR analyses,

intrinsic and dynamic viscosity, optical and surface activities of a newly synthesized
biopolymer of the Chromohalbactre canadensys strain. It was found that the biopolymer is
water-soluble, has a surface activity, but does not have optical activity. Its intrinsic
viscosity is [n] =3.26 dl.g-1 The thermal stability of its macromolecule is retained up to

170 °C after which pyrolisis processes of degradation take place.

Key words: biopolymer, Chromohalobactercanadensis, DTA-TG, SEM, XRD, FT-IR

dU3nYECKN XapaKTEPUCTMKM Ha NOM3axapua, CUHTE3UPaH OT XanopuaHu MUKPOOPraHN3mMM
ot wam Chromohalobacter canadensis

Pestome: B paboTaTa ca npeactaBeHn ekcnepumeHTanHu gaHHm ot DTA — TG, SEM, XRD — IR
aHaNM3u, AMHAMUYEH BUCKO3UTET, ONTUYHA aKTUBHOCT U NMOBBPXHOCTHA aKTUBHOCT Ha
HOBOCUHTE3UpaHus buononmumep ot wam Chromohalobacter canadensis. Belle ycTaHOBEHO,



10.

ye NOIMMEPDHT € BOA0Pa3TBOPMM, MMa NOBbPXHOCTHA aKTUBHOCT, HO HAMA ONTUYHA
aKTUBHOCT. HerosuaT BuckosuteT e [n]=3.26 dl.g* . TepmocTabunHocTTa Ha
MaKpOoMOJIEKyInTe ce 3aabprKa Hag, 170°C, cnen KOeTo 3aemaT MACTO NUPOJIU3UCHUTE
npouecwm.

Radchenkova, N., Kambourova,M., Vassilev,S.,Rene,A.,, Markov, S. (2014) On the
mathematical modelling of EPS production by a thermophilic bacterium. Biomath, 3, 1, 2014,
121

Abstract

This paper presents experimental data coming from a batch fermentation process and
theoretical models aiming to explain various aspects of these data. The studied process is the
production of exopolysaccharides (EPS) by a thermophilic bacterium, Aeribacillus

pallidus 418, isolated from the Rupi basin in South-West Bulgaria. The modelling approach
chosen here is: first, biochemical reaction schemes are formulated, comprising several
reaction steps; then the reaction schemes are translated into systems of ordinary differential
equations (ODE) using the mass action law; then the ODE systems are studied by means of
numerical simulations. The latter means that the ODE systems are parametrically identified
in order to possibly fit the experimental data. A main peculiarity of the proposed reaction
schemes, resp. models, is the assumption that the cell biomass consist of two dynamically
interacting cell fractions (dividing and non-dividing cells). This assumption allows us to
implement certain modelling ideas borrowed from enzyme kinetics. The proposed models
are compared to a classical model used as reference. It is demonstrated that the introduction
of the two cell fractions allows a much better fit of the experimental data. Moreover, our
modelling approach allows to draw conclusions about the underlying biological mechanisms,
formulating the latter in the form of simple biochemical reaction steps.

MaTemaTuyecko moaeiMpaHe Ha NPou3BoACcTBOTO Ha EM3 oT TepmodunHa baktepun

Pestome: CratutaTa NpencTaBa eKCnepumMeHTa/IHW AaHHU, NoJydYeHu OT npoueca Ha
nepuoanyHa pepmeHTaLma U TEOPETUYHN MOAENN, LENALLM A3 ODACHAT Pas/IMYHM acneKTu
Ha Te3n AaHHU. M3cneaBaH Helle NpoLLechT Ha CMHTEe3a Ha eksonoaunsaxapuan (EN3) ot
TepmodunHata 6akrepus, Aeribacillus pallidus 418, nsonnpaHa ot 6aceiHa Ha Pynu B
HOrosanagHa bbarapus. MU36paHuaT nogxon 3a mogenvpaHe e: nbpso, 6axa popmynnpaHm
CXemM 32 BUOXMMUYHM peaKkLUK, BKAKOUBALLM HAKONKO eTana Ha peakuus; cieg ToBa
peakuMoHHUTe cxemun 6axa npeobpasyBaHM B CUCTEMU C OOMKHOBEHM AMdepPeHLMaIHN
ypasHeHus (OY), nanonssalikm 3akoHa 3a MacoBoTO Aelicteue; cned Tosa ODE cuctemute
65Xa NPOYYeHM C NOMOLLTA HA YNCeHM cumynaumu. MocnegHoTo o3HaYaBa, Ye ODE
cucTemmuTe Hsaxa NapameTpPUYHO NaeHTUGULMPAHK, 32 Aa MOraT eBEeHTYaIHO Aa ce cbbepaT
eKcnepumeHTanHuTe AaHHK. OCHOBHa 0COBEHOCT Ha NPea/IorKeHUTe PeakUMOHHU CXEMU,
pecn. mogenu, e NPeAnoIOKEHMUETO, Ye KneTbyHaTa briomaca ce CbCTOM OT ABe AMHAMUYHO
B3aMMOAENCTBALLM KNeTbYHU ppaKLmm. ToBa NpesnonorKeHne HU No3BOABA 43
peanunsmMpame onpeneneHn naev 3a MogennpaHe, 3aMMCTBaHN OT EH3MMHATa KMHETHKA.
MpeanoxeHnte mogenu 6axa cpaBHABAHM C KNACUYECKM MOZEN, M3MO0/13BaH KaTo eTaJIOH.
Belle nokasaHo, Ye BbBEXKAAHETO Ha ABETE KAeTbYHWN GPaKLUKM NO3BOSBA MHOIO NO-406p0
HanacBaHe Ha eKcnepuMeHTasIHUTe AaHHWU. Hello noseye, HAWMAT NOAX0A 338 MOAeAnpaHe
Nno3B0/1ABA Aa Ce HAaNpPaBAT M3BOAM 33 OCHOBHUTE BMONOTUYHM MeXaHU3MK, GOPMYMPAKK
nocnegHute noa GopmaTta Ha NPOCTU CTBMKMU HA BUOXUMMYHA peaKLmA.

Fpyna ot nokasarenu I
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Abstract

Biodiversity of heterotrophic aerobic bacteria isolated from two salterns, Pomorie salterns
and Burgas salterns located at Burgas Bay, Black Sea coast, Bulgaria, as well as ability of the
isolates to synthesize biotechnologically valuable compounds were investigated. The results
revealed high taxonomic and metabolic bacterial diversity—we isolated 20 morphologically
different moderately halophilic and two halotolerant strains affiliated with 11 species from
eight genera referred to the phyla Proteobacteria, Firmicutes, and Actinobacteria. Gram-
negative bacteria belonged to the genera Halomonas, Chromohalobacter, Salinivibrio,
Cobetia, and Nesiotobacter, and gram-positive strains were representatives of the

genera Virgibacillus, Salinicoccus, and Brevibacterium. All isolates were found to be
alkalitolerant, and 41% of them were psychrotolerant. The strains degraded nine of the
tested 18 substrates; polygalacturonase, catalase, phytase, and lipase producers were
predominant. This is the first reported detection of xanthan lyase, gellan lyase, arabinase,
and phytase activities in halophilic bacteria. Nine of the strains belonging to five different
genera were found to produce exopolysaccharides (EPS). The highest level of EPS was
observed in Chromohalobacter canadensis strain 28. More than a half of the strains displayed
antimicrobial activity against one to five test bacteria and yeasts. The present study is the
first report on halophilic bacteria isolated from salterns at the Black Sea coast indicating that
the investigated area is an untapped resource of halophilic bacteria with biotechnological
potential.

Pa3Hoobpasne oT xeTepoTpodHN XanoduaHM BaKTepPUM U30AUPAHUN OT KpanbperkHM
CONHUUM, BbArapmsa M TAXHATa CNOCOBHOCT Aa CUHTE3MPAT BMOAKTUBHU MONEKYIU C
H6MOTEXHONOTMYHA 3HAYMMOCT.

Pestome:. M3cnegBaHo 6elle bropasHoobpasmneTo Ha xeTepoTpodHU aepobHK baKkTepuu,
M30/IMPaHK OT ABa COJIHMKA, MoMopuIicKK 1 Bypracku, pasnonoxkeHu B byprackus
3a/mB,bbarapus, KaKTo U cNOCOBHOCTTa Ha U30a1aTUTE Aa CUHTE3MPAT BUOTEXHOIOTMYHO
LEHHN CbeaNHEHMA. Pe3ynTaTuTe NoKasaxa BUCOKO TAKCOHOMMYHO U MeTaboanTHO
6aKkTepuranHo pasHoobpasme - nsoanpaHu ca 20 MopdoNOrMYHO Pa3INYHN YMEPEHO
XanodUNHU U Ba XaNOTOIEPAHTHM LLLaMa, OTHECEHN KbM OCEM POAa, OT TUMOBETE
Proteobacteria, Firmicutes u Actinobacteria. Tpam-oTpuuatTenHuTe 6akTepun NpuHaanexKat
Kbm pogosete Halomonas, Chromohalobacter, Salinivibrio, Cobetia u Nesiotobacter, a 'pam-
NOJIOKUTENHUTE LLLAMOBE Ca NpeacTaBuTenu Ha pogosete Virgibacillus, Salinicoccus u
Brevibacterium. YctaHOBeHO belue, 4ye BCUYKM M30/1aTK Ca aNlkanoToNepaHTHU 1 41% ot Tax
ca ncuxpoTonepaHTHU. LLlamoBseTe pa3rpaamxa AeBeT oT TecTBaHUTe 18 cybcTpaTa;
npoAyLEeHTUTE Ha NONNTAaNaKTypPoHas3a, KaTanasa, putasa u Mnasabsaxa npeobnasasalm.
ToBa e NbPBOTO CLOOLLEHME 33 OTKPMBAHE HA KCAHTAH /IMasHa, reflaH-11asHa, apabuHasHa u
¢duTa3Ha aKTMBHOCT Npu xanodpuaHun 6aktepmn. YcTaHoBEHO belle, Ye AeBeT OT WamoseTe,
NpUHaZNEeXKallM KbM NEeT PasMyHK poaa, NpoayumpaT eksononmsaxapuau (EN3). Hain-
BMCOKOTO HMBO Ha EM3 bewe HabatogasaHo npu wam 28 Chromohalobacter canadensis.



MoBeye OT NOAI0BMHATA OT LLLAMOBETE NPoABABAT aHTUMMKPOBHAa aKTMBHOCT cpeLly eaHa A0
neT TecToBu bakTepun 1 Apoxamn. HacToAloTo Npoy4YBaHe e NbPBOTO CbobLleHMe 33
xanodunHm bakrepum, U30AMpPaHM OT CONEHN BOAOMNAAM MO YepHOMOPMETO, KOETO NoKa3Bea,
Yye M3cneaBaHaTa 30Ha € HeU3non3BaH pecypc OT XaNopuAHN BakTepun ¢ BUoTeXHONOTUYEH
noteHuman.

Kambourova, M., Tomova, |., Boyadzhieva, |., Radchenkova, N., Vasileva-Tonkova, E..
Phylogenetic analysis of the bacterial community in a crystallizer pond, Pomorie salterns,
Bulgaria. Biotechnology and Biotechnological Equipment, 31, 2, 2017,
DO0I:10.1080/13102818.2016.1265900, 325-332. SIR (Scopus):0.36, JCR-IF (Web of
Science):1.227

Abstract

The aim of this study was to investigate the bacterial community habituating P18, the biggest
crystallizer pond in Pomorie salterns (34% salinity). The obtained results showed that the
bacterial community differs from many previous reports of low bacterial diversity in
hypersaline environments and demonstrates unusually high diversity of presented taxa,
some unusual domination of diverse genera not reported before as dominant and
identification of previously unknown 16S rRNA sequences. The retrieved 23 bacterial
operational taxonomic units (OTUs) affiliated with 15 bacterial genera from four phyla —
Firmicutes, 47.5%; Proteobacteria, 23.1%; Bacteroidetes, 22%; Deinococcus—Thermus, 2.4%;
and one-candidate division SR1, 4.8%. Representatives of the phylum Firmicutes
predominated in the bacterial community with almost half of the retrieved sequences.
Almost all clones branched together with cultured halophiles or uncultured clones retrieved
from saline niches. Despite of the high salt concentration, some of the closest phylogenetic
neighbours were moderate halophiles. New sequences represented 42.3% of bacterial OTUs.
Some of them formed separate branches with similarity less than 85%

dunoreHeTMYHN aHaNM3M Ha BaKTepuaaHM cbobLiecTBa B CONIeHO e3epo, MoMOpPUINCKU
CONHUUM, Bbarapua

LenTta Ha ToBa npoy4BaHe belwe ga ce nscnensa 6aktepnanHoTo cbobuiecTso, 0buTasaLLo
P18, Hali-ronsimoTo coneHo ezepo B Momopunckute conHnum (34% coneHoct). MonyyeHute
pes3ynTaTu NokasBear, Yye 6akTepuasHOTO CbOBLLECTBO Ce pa3nMyaBa OT MHOrMO NpeauLLIHK
OOKNaaM 3a HUCKO HaKTepuaHO pasHoobpasme B XMNEPCOSIeHM Cpeamn U 4EMOHCTPUPA
HeobuyaliHo ronsimo pasHoobpasune Ha NpeacTaBeEHUTE TAKCOHWU C AOMUHUPAHE HA Pa3/IUUYHU
poLOBE, KOUTO He Ca AOKMaL4BaHM Npean KaTo AOMUHUPALUM U NaeHTUPULMpPaHe Ha
HensBecTHM gocera 16S pPHK ceksBeHumu. Te Baxa rpynupanu B 23 6aKkTepmanHm
onepaTUBHM TaKCOHOMUYHM eamHnum (OTU), oTHeceHn Kbm 15 BaKTepuanHu poga oT YeTUpu
Tnna- Firmicutes, 47,5%, Proteobacteria, 23,1%; Bacteroidetes, 22%; Deinococcus — Thermus,
2,4%; v eamH-KaHamaat Tmun SR1, 4,8%. MNpeactasuTenuTe Ha TMna Firmicutes npeobnagasat
B baKkTepuanHaTa 0b6LLHOCT C NOYTU NOJIOBMHATA OT UHAEHTUPULMPaAHUTE ceKBeHUMN. HoBuUTe
cekBeHUuK npeactasnnsaT 42,3% ot bakTepmanHute OTU. HAaKkom oT TAx obpasysaxa
OTAE/IHWU KNoHOoBe ¢ Noaobume No-manko ot 85%.

Kambourova, M., Tomova, |., Boyadzhieva, ., Radchenkova, N., Vasileva-Tonkova, E..
Unusually High Archaeal Diversity in a Crystallizer Pond, Pomorie Salterns, Bulgaria, Revealed



by Phylogenetic Analysis. Archaea, 2016, Article ID 7459679, 2016,
DO0I:10.1155/2016/7459679, SJR:1.185, ISI IF:2.132

Abstract

Investigations on the archaeal community composition in P18, the biggest crystallizer pond in
Pomorie salterns (PS) (34% salinity), demonstrated unusually high number of presented taxa
in hypersaline environment. Archaeal clones were grouped in 26 different operational
taxonomic units (OTUs) assigned to 15 different genera from two orders, Halobacteriales and
Haloferacales. All retrieved sequences were related to culturable halophiles or unculturable
clones from saline (mostly hypersaline) niches. New sequences represented 53.9% of
archaeal OTUs. Some of them formed separate branches with 90% similarity to the closest
neighbor. Present results significantly differed from the previous investigations in regard to
the number of presented genera, the domination of some genera not reported before in
such extreme niche, and the identification of previously undiscovered 16S rRNA sequences

HeobunyaitHoO BUCOKO apxeasiHO pa3Hoobpasue B ConeHo e3epo, NMomMopumncKm ConHnLM,
Bbarapus, yctaHoBeHO Ype3 GUNOreHeTUUYHN aHaAn3n

Pestome: . baxa npoBeseHN nscneasaHNA OTHOCHO apxeasHOTO CbobLuecTBo, 0buTaBaLLo
P18, Hali-ronamoTo coneHo e3epo B MIOMOPUMNCKUTE COTHULM, KOETO, LEMOHCTPUPA
HeobuyaliHo ronsm H6poi Ha NpeacTaBeHMUTE TaKCOHM B XenepcosieHa cpega.ApxeanHure
KJIOHOBE 6AXa rpynupaHm B 26 pasIMyHN TAKCOHOMWYHWN eAMHULM, OTHECEHU KbM 15
pa3nnMyHKM poaa oT ABa paspeaa, Halobacteriales n Haloferacales. Bcuuku cekBeHumm b6sxa
CBbP3aHU C KYNTUBMPYEMU XaNobUAN UNN HEKYNITUBUPYEMM KJIOHOBE OT COJIeHM (NpeanmHOo
XMMNepCcoseHn ) HUWK. HoBUTe cekBeHLMM NpeacTaBasBaxa 53.9%o0T apxeanHoTto OTUs.
Hakou oT Tax popmupaxa otaenHu knoHose ¢ 90% cTeneH Ha nogobue ¢ Hal-
6113KkopoacTBEHUTE MM. HacToALLOTO NpoyYBaHe 3Ha4YMUTENHO ce pa3/invyaBa OT OT NPeanLLHMU
n3cnenBaHUs No oTHoOLWeHWe bpos Ha NpeacTaBeHUTe POLOBE, ALOMUHUPAHETO HA HAKOM OT
TAX HE e A0K/aZBaHO 33 Te3M EKCTPEMHMN HULLM, KAKTO U MHAEHTUDULUMPAHETO Ha HEOTKPUTH
16S pPHK cekBeHumn.

Yildiz, S. Y., Radchenkova, N., Arga, K. Y., Kambourova, M..(2015). Genomic analysis of
Brevibacillus thermoruber 423 reveals its biotechnological and industrial potential. Applied
Microbiology and Biotechnology, 2015, 99(5), 2277-2289. IF—-3. 337

Abstract

Brevibacillus thermoruber 423 is a Gram-positive, motile, red-pigmented, spore-forming,
aerobic, and thermophilic bacterium that is known to produce high levels of
exopolysaccharide (EPS) with many potential uses in food, feed, cosmetics, and
pharmaceutical and chemical industries. This bacterium not only is among the limited
number of reported thermophilic EPS producers but also exceeds other thermophilic
producers in light of the high level of polymer synthesis. By a systems-based approach,
whole-genome analysis of this bacterium was performed to gain more insight about the
biological mechanisms and whole-genome organization of thermophilic EPS producers and
hence to develop rational strategies for the genetic and metabolic optimization of EPS
production. Also with this study, the first genome analysis was performed on a
thermophilic Brevibacillus species. Essential genes associated with EPS biosynthesis were



detected by genome annotation, and together with experimental evidences, a hypothetical
mechanism for EPS biosynthesis was generated. B. thermoruber 423 was found to have many
potential applications in biotechnology and industry because of its capacity to utilize xylose
and to produce EPS, isoprenoids, ethanol/butanol, lipases, proteases, cellulase, and
glucoamylase enzymes as well as its resistance to arsenic.

FeHoMHU aHanu3u Ha Brevibacillus thermoruber 423 pa3KpuBalm Herosma 6UOTEXONOIMNYEH
W MHAYCTPUANEH NoTeHumMan

Pestome: Brevibacillus thermoruber 423 e Tpam-nonoXKuUTenHa, NoABUKHA, YEPBEHO -
NUrMeHTMpPaHa, cnopoobpasysalla, aepobHa u TepmodunHa 6akTepms, 3a KOSTO € U3BECTHO,
ye NpoayuMpa BUCOKU HMBA Ha eksononmnsaxapug, (EMN3) c MHOro NnoTeHUWaNHN NPUIOKEHUA
B XpaHWUTeNHaTa, pyparkHaTa, KO3MeTUYHaTa, GapmMmaLeBTUYHaTa U XMMMYECKa
npomuLLNeHOCTU. Ta3m BaKkTepusa He camo e cpeq orpaHMyeHmna 6poit Ha AoKNaABaHUTE
TepModUNHM NpoayLeHTU Ha EM3, HO CbLLO Taka HAAMWHAaBa OCTaHa/IMTe B CBET/INHATA Ha
BMCOKOTO HMBO Ha NOJIMMEpPEH CUHTE3. Ypes cuctemMeH noaxog, belle aHanM3npaH Lenmart
6aKkTepuraneH reHom, 3a Aa ce NoJsy4m no-AcHa npeacTasa 3a BUONOTMYHUTE MEXAHU3MU U
UANOCTHAaTa reHOMHa opraHM3auma Ha TepMmoduaHUTe NnpoayueHTn Ha ENM3, Kakto u aa ce
pa3paboTAT paLMOHANHM CTPATErMm 3a reHeTMYHa U MeTaboNUTHa ONTUMM3AUMA 33 CUHTE3a
Ha EMN3.ToBa npoyuBaHe 6elle NbpBUAT aHaNU3 Ha reHoMa Ha TepmoduneH sua Brevibacillus.
OCHOBHM reHu, CBbp3aHK ¢ buocrHTe3aTa Ha ENM3, 6Aaxa OTKPUTK Ype3 aHOTUPAHE HA reHoMa
M 3ae4HO C eKCNepuMeHTaIHU AoKa3aTencTBa belle reHepUpaH XMNOTETUYEH MEXAHM3bM 33
6uocuHTesa Ha EM3. YcTtaHoBeHo belle, Yye B. thermoruber 423 nma MHOIO NOTEHLMUANHU
NPUNOXKEHUA B BUOTEXHONIOTMUTE M MPOMMLLAEHOCTTA NOPaaM cnocobHOCTTa My Aa U3No013Ba
Kcunosa v aa cuHtesnpa EMN3, nsonpeHonau, etaHon / 6ytaHon, nvnasu, npoTeasu, Lenynasa
W FNIOKOAMWIa3HU EH3MMM, KaKTO M HEerosaTta YCTOMYMBOCT Ha apCeH.

Stefanova. K., Tomova, |., Tomova, A., Radchenkova N., Atanassov |., Kambourova, M. (2015)
Archaeal and bacterial diversity in two hot springs from geothermal regions in Bulgaria as
demostrated by 16S rRNA and GH-57 genes. Intern. Microbiol. 18(4), 217-223. ISSN: 1139-
6709 (Print) 1618-1905 ISI IF:1.635

Abstract

Archaeal and bacterial diversity in two Bulgarian hot springs, geographically separated with
different tectonic origin and different temperature of water was investigated exploring two
genes, 16S rRNA and GH-57. Archaeal diversity was significantly higher in the hotter spring
Levunovo (LV)(82 C); on the contrary, bacterial diversity was higher in the spring Vetren Dol
(VD)(68 C). The analyzed clones from LV library were referred to twenty eight different
sequence types belonging to five archaeal groups from Crenarchaeota and Euryarchaeota.

A domination of two groups was observed, Candidate Thaumarchaeota and
Methanosarcinales.The majority of the clones from VD were referred to HWCG( Hot Water
Crenarchaeotic Group). The formationof a group of thermophiles in the order
Methanosarcinales was suggested. Phylogenetic analysis revealed high numbers of novel
sequences, more than one third of archaeal and half of the bacterial phylotypes displayed
similarity lower than 97% with known ones. The retrieved GH — 57 gene sequences showed a
complex phylogenetic distribution. The main part of the retrieved homologous GH-57
sequences affiliated with bacterial phila Bacteroidetes, Deltaproteobacteria, Candidate
Saccharibacteria and affiliation of almost half of the analyzed sequences is not fully resolved.



GH-57 gene analysis allows an increased resolution of the biodiversity assessment and in
depth analysis of specific taxonomic groups.

ApxeanHo u 6akTepnanHo pasHoobpasme B ABA ropeLLM MU3BOPA OT reaTepMasieH PernoH B
bvarapua gemoHcTpupanu ypes 16S rRNA v GH-57 reHmn

Pestome: N3cneaBaHo belle apxeanHOTO 1 bakTepmanHo pasHoobpasue B ABa bbarapcku
ropeLm M3Bopa, reorpadckm pasaenieHun oT PasiMieH TEKTOHUYEH NPOM3X0A U PA3/IUYHM
TemnepaTypu Ha BoAaTa, Ype3 U3non3BaHe Ha reHa 16S pPHK v ranko3snnxmaparasarta ot
cem. 57 (GH-57). ApxeanHoTo pa3Hoobpasue Helle 3HaYMTeIHO NO-ro/IIMO B NO-TONMA
n3Bop JlesyHoBo (/1B) (82°C), noKaTo 6bakTepuanHoTO pa3Hoobpasue belle No-rsmMo nNpu
nsBop BetpeH fon (BA) (68°C). AHanm3mpaHuTe KNoHOBU BUBAMOTEKM OT (/1B)ce oTHacaxa Ao
21 pasNINYHM CEKBEHLMOHHM TUNA NPUHAANEXKaLM KbM MET apXeanHu rpynm ot
Crenarchaeota u Euryarchaeota. bewe HabntogaBaHa gomuHaumsaTa Ha gse rpynun Candidate
Thaumarchaeota n Methanosarcinales. MHO3uHcTBOTO K/I0HOBE OT (B/l) 6AXa OTHECEHU KbM
TonnoBogHa rpyna Crenarchaeotic. MNpegnonara ce popmmpaHeTo Ha TepmoduaHa rpyna B
Mehtanosarcinales. ®unoreHeTUYHUTE aHANN3U Pa3KpMXa roNAM 6pPoii HOBU CEKBEHLUMU,
noseye oT 1/3 oT apxeanHUTe 1 NOMOBUHATA OT BaKTepnanHUTE CEKBEHUMMU NOKa3axa no-
MasKo oT 97% cTeneH Ha nogobue c Apyrn no3Hatu. OCHOBHATA YacT oT
UHAEHTUOUUMPAHUTE XOMONOXKHU (GH — 57) ceKBeHUMKU ca CBbp3aHu ¢ bakTepuanHute
TMnose - Bacteriodetes, Deltaproteobacteria, Candidate Saccharibacteria, kato
NPUHALNENKHOCTTA Ha NOYTU NOJIOBUHATA OT aHANIM3MPAHUTE CEKBEHLMWN HE € HAaMb/AHO
yCTaHoBeHa. AHanM3bT Ha reHa GH — 57 no3BoasiBa NOBULLEHA PE30/IOLUMA Ha OLLEHKA Ha
610N10rM4YHOTO pas3Hoobpasmne n 3a4bnb6o4eH aHaNU3 Ha cneLnPUUHN TaKCOHOMMUYHM TPYNK

Yasar Yildiz, S., Anzelmo, G., Ozer, T., Radchenkova, N, Genc, S, Di Donato, P., Nicolaus, B.,
Toksoy Oner, E, Kambourova, M.(2014). Brevibacillus themoruber: A promising microbial cell
factory for exopolysaccharide production..Journal of Applied Microbiology, 116, 2, 2014, 314-
324.1F-2.474

Abstract

Aims

This study aims to identify a high level exopolysaccharide (EPS) producer thermophile that in
turn could be used as a model organism to study the biological mechanisms and whole
genome organization of EPS-producing thermophilic bacteria.

Methods and Results

Thermophilic isolates were screened, and then growth and EPS production of the best
producer Brevibacillus thermoruber strain 423 were investigated under different carbon and
nitrogen sources, temperature, pH and agitation rates. Rheological characterization revealed
that the EPS behaved like a typical Newtonian fluid and viscosity of the EPS solution
increased with increasing Ca%* ion concentration. Chemical characterization by TLC, GC-MS,
FT-IR and NMR suggested a heteropolymer structure with glucose as major monomer unit.
High biocompatibility of pure EPS fractions suggested their potential use in biomedical
applications.

Conclusions

This study reports on the comprehensive description of microbial production conditions as
well as chemical, rheological and biological characterization of the EPS produced



by B. thermoruber strain 423. The bioreactor cultures were found to reach two times higher
yields and three times higher productivities when compared with literature.

Significance and Impact of the Study

Brevibacillus thermoruber strain 423 combined the advantages of its nonpathogenicity with
the advantages of fast productivity and hence proved to be a very promising model organism
and cell factory for microbial EPS production.

Brevibacillus themoruber: Ob6ewasalla ¢abpmrka 3a CMHTE3a HA MUKPOOHMU
eK3ononusaxapuam

Pestome

Uenun

LenTta Ha npoyyBaHeTo belwe Aa ce naeHTudMumnpa TepmoduneH BUCOKONPOAYKTUBEH LLaM
Ha eKk3ononusaxapug (EM3), KoliTo oT cBoA cTpaHa Aa 6bAe M3N0oN3BaH KaTo MOAENEH
OpraHu3sbma 3a U3csiefiBaHe Ha BUOIOTMYHMUTE MEXaHM3MU U LUANOCTHATa OpraHM3aums Ha
reHoma Ha TepmodunHUTe BakTepumn, cnocobHn aa cnHtesmpat EM3.

Pesyntatn n metogm

Belwe npoBeaeH CKPUHUHT 32 TEPMOPUIHN N301aTH, @ CNes TOBa PACTEXbT M CMHTE3aTa Ha
EM3 ot Hali-gobpua wam - npoayueHT Brevibacillus thermoruber 423 6axa nscneasaHu npu
Pa3IMYHU U3TOUYHULM HA BbIepos, a3oT, TemnepaTtypa, pH 1 ckopocTh Ha pasbbpKBaHe.
PeosnorMyHaTta xapakTepucTuKa nokasa, ye EMN3 ce gbpkun Kato TunmyeH He - HiotoHoB dnyna,
M BMCKO3UTETDHT Ha ENM3 B pa3TBopa ce yBenmyasalle C yBean4aBaHe Ha KOHLEHTpaumATa Ha
Ca2 + MOHU. XMMMYECKMTE XapaKTEPUCTUKM Baxa nscnegsaHu nocpeactsom TLC, GC-MS, FT-
IR 1 NMR 1 ycTaHOBMXa XeTeponoMMepPHa CTPYKTYpPa C rOKO3a KaTo OCHOBHA MOHOMEpPHA
eauMHnua. Bucokata 6MOCbBMECTUMOCT Ha unctute EMN3 dpakymm npegnonarat TAXHOTO
NOTEHUMA/HO M3M0/3BaHE B BUOMEANLMHCKM MPUIOKEHUA.

3akntoyeHuns

N3cnepBaHeToO onncBa YCNIOBUATA 33 CUHTE3A, KAKTO U XMMUYECKaTa, peonormyHaTta u
6uonorMyHaTa xapakTepucTuka Ha EM3, nonyyeHn ot wam B. thermoruber 423. YcTaHOBEHO
belwe, ye KyNTypuTe B BMOPEAKTOP AOCTUrAT ABA MbTU NO-BUCOKM A0OMBM U TPU MBTU NO-
BMCOKA CMHTE3a B CPaBHEHWe C ONUCcCaHUTe A0 cera B AnTepaTypara.

3HayeHue n Bb3ZeNCcTBME Ha U3C/Ie[BaAHETO

LWam Brevibacillus thermoruber 423 KombuHUpPa NpeaMMCTBaTa Ha CBOATA HEMATOreHHOCT C
npeaMmMcTBaTa Ha 6bp3a CMHTE3a M Cef0BaTe/HO Ce 0YepTa KaTo MHOTo obellasall moaen
Ha OpPraHn3bM U KieTbyHa pabpuKa 3a MMKpobeH cuHTe3 Ha ENM3.

Radchenkova, N, Tomova, A, Kambourova, M.. Biosynthesis of an exopolysaccharide produced
by Brevibacillus thermoruber 438. Biotechnology and Biotechnological Equipment, 2011, ISI
IF:0.76

Abstract

A thermophilic bacterial strain 438 isolated from the Rupi basin, Bulgaria, was chosen as a
perspective exopolysaccharide producer It was taxonomically identified as Brevibacillus
thermoruber. Among ten different carbon sources tested, maltose in a concentration of 1.8%
provided the highest polymer production. (NHJ4), HPO4 (0.1%) was chosen as the best



nitrogen source. The highest polymer concentration (78.1 mg/l) was synthesized at pH 8.0 and
55°C

BuocmnHTesa Ha eksononmsaxapua nponsseaeH ot Brevibacillus thermoruber 438

Pestome: TepmodunHnaT baktepmasneH wam 438 belle nsonnpaH ot bacerHa Ha Pynu,
Bbarapus n belle n3bpaH KaTo NepcnekTUBEH NPoayLEHT Ha eKk3ononnsaxapuan. Tol belle
TaKCOHOMMYHO naeHTUdMUMpPaH KaTo Brevibacillus thermoruber. Cpen, AeceTTe pa3NyHM
TeCTBaHMW M3TOYHMKA Ha BbrNepos ManTo3aTa B KOHUEHTpauma oT 1,8% ocurypasalle Hal-
BMCOKaTa cMHTe3a Ha noammep. (NHi), HPO4 (0.1%) 6ele n3bpaH 3a Hal-a06pma M3TOUYHMK Ha
a30T. Hall-B1coKaTta KoHueHTpaumsa Ha nonumep (78,1 mg /1) bewe cuHTesnpara npu pH 8,0
55 °C.

Guncheva M., Zhiryakova D., Radchenkova N., Kambourova M. Properties of immobilized
lipase from Bacillus stearothermophilus MC7. Acidolysis of triolein with caprylic acid. World
Journal of Microbiology and Biotechnology, 25, 2009, 727-731. ISI IF:1.31

Abstract

Extracellular bacterial lipases are promising biocatalysts for industry, because they are stable
and active enzymes from easily available sources. A lipase

from Bacillus stearothermophilus MC7 was immobilized on four polymer carriers by physical
adsorption: chitosan, DEAE-cellulose, polypropylene, and polyurethane. The four biocatalysts
differ in their hydrolytic activity against long-chain and short-chain triglycerides. Lipase MC7
immobilized on polypropylene (PP-MC7) stands out with its high activity against tributirin.
According to the preliminary data, all four preparations were suitable for application in the
test reaction of acidolysis of triolein with caprylic acid. The highest degree of conversion of the
initial triolein was achieved in the presence of PP-MC7 preparation—50%. But variation of the
reaction conditions did not lead to synthesis of the target di-substituted product (dicapryloyl-
oleoylglycerol, COC). Reaction proceeds as a selective mono-substitution in the glycerol
backbone.

CBoicTBa Ha MMobuaM3npaHa nmnasa ot Bacillus stearothermophilus MC7. Aumpaonmsa Ha
TPMONEMH C KanpuaoBa K1cenmnHa.

Pestome: 13B8bHKNETBYHKUTE HaKTepuanHn AnMnasm ca obelaBally GMOKaTannM3aTopu 3a
NPOMMULWNEHOCTTA, T KaTo Te ca CTabWIHN M aKTUBHM EH3MMM OT IECHO AOCTHMHM
M3ToYHMUM. Slnnasa ot Bacillus stearothermophilus MC7 6elie umobunansmpaHa Bbpxy YeTnpu
NofIMMepPHN HocuTena Ypes dusnyecka agcopbuma: xutosaH, DEAE-Lenynosa, noaMnponuieH
n nonunypeTtaH. YeTnpuTe BrokaTanmsaTopa ce pasaimMyaBaxa no CBOATA XMAPOAUTUYHA
aKTUBHOCT CNPAMO TPUTAMLIEPUANTE C AbATA U KbCa Bepura. /lnnazata MC7 bewwe
nmobunmsmpara Bbpxy noannponuneH (PP-MC7) 1 ce oTKponABalle C BUCOKATa CU aKTUBHOCT
cpely TpMBYTUH. . MNonydeHUTe AaHHKM NoKa3axa, Ye 1 YeTupuTe NpenapaTta ca NoAxXoAALLM 33
NPUNOMKEHWe B TECTOBATA PeaKkLUMA Ha aumMa0aM3a Ha TPMONEMH C KanpuaoBa KnucenmHa. Han-
BMCOKATa CTeneH Ha KOHBEepPCUA Ha NbPBOHAYaHMA TpMoaenH Hbelle NOCTUrHaTa 8
nNpUCBHCTBMETO Ha NpenapaTt PP-MC7 - 50%. lNpomsaHaTa B peakLUMOHHUTE YC/I0BMA He BOAeLWe
[10 CMHTE3 Ha LieneBuA AM-3aMecTeH NPOAYKT (Ankanpuaoun-oneonnranuepon, COC).
PeakumATa NnpoTeye KaTo CeNEeKTUBHO MOHO3aMeCTBaHE B MNLEPONOBUA CKENEeT.



10. Guncheva, M., Zhiryakova, D., Radchenkova, N., Kambourova, M.. Acidolysis of Tripalmitin with

11.

Oleic Acid Catalyzed by a Newly Isolated Thermostable Lipase.. Journal of the American Qil
Chemists' Society, 85, 2008, 129-132. ISI IF:1.504

Abstract

The catalytic efficiency of a lipase from Bacillus stearothermophilus MC7 (lipase MC7) was
evaluated in acidolysis of tripalmitin with oleic acid to yield dioleoylpalmitoylglycerol, a
structured triglyceride used in health food. The immobilized enzyme exhibits good operational
thermostability with a half-life of 50 days at 60 °C in a solvent-free system. The degree of
conversion exceeded 50% after 48 h. The side reaction of hydrolysis was suppressed.
However, the monosubstituted product was prevalent in the product mixture. Tested in a
broad range of solvents, lipase MC7 showed tolerance towards medium polarity

Aupaonnsa Ha TPUNAIMUTUH C ONIEMHOBA KMUCe/IMHA, KaTa/In3npaHa OT HOBOU3OJ/1IMPaHa
TepN\OCTa6l/U'IHa imnasa

Pestome:belle HanpaBeHa oLeHKa Ha KaTafUTUMYHaTa eGeKTUBHOCT Ha Annasa ot Bacillus
stearothermophilus MC7 (nunasa MC7) npu auuaoam3a Ha TpMNasiMUTUH C OSIeMHOBA
KMCennHa, 3a Aa ce NoJly4n ANONeOUNNANMUTOUATANLEPON, CTPYKTYPUPAH TPUTANLEPUA,
M3M0/13BaH NpPW 34PaBOCAOBHN XpaHU. MMOBUAN3NPAHMAT eH3MM NoKasa Aobpa onepaTMBHa
TepmMmocTabuiHocT ¢ nosy»meoT 50 agHm npu 60 ° C B cucTema 6e3 pastsoputenn. CTeneHTa Ha
KoHBepcus Haasuasawe 50% cnen 48 yaca. CTpaHW4YHaTa peakuma Ha Xnaposim3aTta belle
noTucHaTa. MoHO3amMecTHUAT NpoayKT belle npeobnanasall, B NpoAyKToBaTa cMec. TecTBaHa
B LUMPOK CMEKTbP OT pa3TBopuTenn, amnasata MC7 nokasa ToNepaHTHOCT KbM CpeaHa
NonApHOCT

Guncheva, M, Zhiryakova, D, Radchenkova, N, Kambourova, M. Effect of nonionic detergents
on the activity of a thermostable lipase from Bacillus stearothermophilus MC7. Journal of
Molecular Catalysis B: Enzymatic, 2007 IF =1.97

Abstract

The influence of nonionic surfactants on the activity of a novel thermostable lipase

from Bacillus stearothermophilus MC7 was investigated with a view to its potential for
synthesis of structured lipids. A large number of modifiers within a broad concentration
range were applied. The activity of the enzyme was measured at a relatively high reaction
temperature. Highest degree of activation was observed when PEGgo00 Was applied (up to
2.3-fold increase). Modification essentially changed the performance of the lyophilised
preparations—they keep up to 80% of the activity of the native enzyme in the presence of a
detergent against 30% in its absence. The effect of sorbitan esters (spans) and
polyoxyethylene derivatives of sorbitan esters (tweens) on lipase MC7 was estimated, their
HLB value varying within the interval 2.1-16.7. Tweens were strong inhibitors at higher
concentrations. For all spans, excepting span 60, an increase of enzyme activity with
concentration was observed. All studied additives slow down the process of thermal
denaturation. Lipase preparations preserve more than 60% of their activity after 30-min
incubation at 75 °C in the presence of tween 60 or PEGgqo.

EdeKT Ha HEMOHHM AeTepreHTH BbpXy aKTMBHOCTTa Ha TepMocTabuaHa nnnasa ot Bacillus
stearothermophilus MC7.



12.

Pestome: MpoyyeHo belle BAMAHMETO HA HEMOHHUTE NOBBLPXHOCTHOAKTUBHM BELLECTBA BBHPXY
aKTMBHOCTTA Ha HoBaTa TepmocTabunHa nunasa ot Bacillus stearothermophilus MC7 c ornep,
HeMNHMA NOTEHUMAN 33 CUHTE3A Ha CTPYKTYPHU annngu. baxa npuaoxxeHu ronam 6poit
MOANOPUKATOPU B LUMPOK AManasoH OT KOHLLEHTPAUMN. AKTUBHOCTTA HA eH3MMa bele
M3MepeHa Npu OTHOCUTENTHO BMCOKA PeaKLMOHHA TeMnepaTypa. Hai-BMCOKa akTMBHOCT
bewe HabatogasaHa, Korato ce npunara PEGeooo (4,0 2,3-KpaTHO yBenMyeHme).
MogudurkaumaTa npomeHn epeKTUBHOCTTA HA IMODUIN3MPaAHUTE NpenapaTtu - Te
nogavprkaxa Ao 80% OT aKTUBHOCTTA HA EH3UMa B NPUCHCTBMETO Ha geTepreHT cpewy 30% B
Heroso oTcbcTBMe. OueHeH bewe 1 epeKkTbT Ha COPOUTAHOBM ecTepU U NOJNOKCUETUNEHOBM
NpPOun3BOAHM Ha cOpbUTaHOBM ecTepu (TyMHU) Bbpxy amnasa MC7. TymHuTe 6axa cuaHu
MHXMBUTOPM NPU NO-BUCOKM KOHUEHTpauuK. Bcuukn nscneasaHm nobasku 3abasaxa
npoueca Ha TepMUYHa geHaTypauus. MpenapatvuTte OT MNasa 3anasBaxa noseye ot 60% ot
aKTMBHOCTTA cu cnef 30-MUHYTHA MHKYy6auusa npu 75 ° C B npucbcTBMeTo Ha Tween 60 nam
PEGao00.

Kambourova, M, Kirilova (Radchenkova), N, Mandeva, R., Derekova, A. Purification and
properties of thermostable lipase from a thermophilic Bacillus stearothermophilus MC 7.
Journal of Molecular Catalysis B: Enzymatic, 2003, 22, 307-313 IF:1.475

Abstract

Extracellular thermostable lipase produced by the thermophilic Bacillus

stearothermophilus MC 7 was purified to 19.25-fold with 10.2% recovery. The molecular
weight of the purified enzyme determined by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) was shown to be 62 500 Da. The purified enzyme expressed
maximum activity at 75-80 °C and its half life was 30 min at 70 °C. The K and Vmax Were
calculated to be, respectively, 0.33 mM and 188 uM min™ mg™ with p-nitrophenyl palmitate
(PNPP) as a substrate. Enzyme activity was inhibited by divalent ions of heavy metals, thiol
and serine inhibitors, whereas calcium ion stimulated its activity. The most advantageous
method for immobilization was found to be ionic binding to DEAE Cellulose. The enzyme was
able to hydrolyze both soluble and insoluble emulsified substrates and was classified as a
lipase, expressing some esterase activity as well

MpeuncTeaHe M CBOWCTBA Ha TepmocTabuaHaTa annasa ot TepmoduneH Bacillus
stearothermophilus MC 7

Pestome: MN3BbHKNETBbYHATA TepMOCTabWAHa MNasa, npoayunpaHa ot tTepmodunnHus Bacillus
stearothermophilus MC 7, 6ewe npeuncteHa go 19,25 nvtm ¢ 10,2% Ao6MB. YCTaHOBEHO
6elle, Ye MOIEKYNHOTO TEM10 Ha MPEYMUCTEHUA eH3UM, ONpeaeneHo Ypes enekTpodopesa Ha
HaTpueB goaeunn cyndart-nonnakpunammaeH ren (SDS-PAGE) e 62 500 Da.

MpeyncTeHmAT eH3nM NPoABM MaKCMMaHa akTMBHOCT Npu 75—80 ° C 1 HEroBMAT NONYXKMBOT
e 30 mmunHyTn npm 70 ° C. U3uncneHo belue, ye Km 1 Vmax ca cboTBeTHOo 0,33 mM 1 188 uM
min-1 mg -1 c p-HuTpodeHnn nanmutaT (ONPP) KaTo cybcTpaT. EH3MMHaTa aKTUBHOCT belue
WHXWMOWpPaHA OT ABYBAIEHTHM MOHWU Ha TEXKM METaNn, MUHXMBUTOPU Ha TMOAN U CEPUH, [OKATO
Ka/ILMEBUAT MOH CTUMY/IMPLUE HEroBaTa aKTUBHOCT. EH3MMBT belle B CbCTOAHWE Aa
XMAPOM3NPA KAKTO PasTBOPUMM, TaKa U HEPA3TBOPUMU eMyNrupaHu cybctpaTu u bele
KnacMduLMpaH KaTo iMnasa, NoKa3BalKM U ecTepasHa akTUBHOCT

I.8. MNybavKyBaHa rnasa OT KHWra UK KOJIEKTMBHa MoHorpadus



13. Boteva, N., Radchenkova, N., Bojadzieva,l., Stoilova-Disheva, M., Ljutskanova, D., Vasiveva —
Tonkova, E., Kambourova. Diversity and biotechnological potential of extremophiles from
Bulgarian extreme niches. The jubilee book “70™" anniversary of the Stephan Angeloff Institute
of Microbiology, BAS”, 2017, ISBN: 978- 954- 92882-2-3,129-140.

Abstract

Scientists from Laboratory of Extremophilic Bacteria in collaboration with scientists from the
sections Microbial Genetics and Microbial Biochemistry in last five years concentrated their
efforts on the investigation of several types of extremophiles, including thermophilic
microorganisms inhabiting hot springs in Bulgaria, psychrophilic oligotrophs living in Magura
cave, and halophiles from Bulgarian saline niches. Diversity of bacteriaand archaea habituating
Bulgarian extreme niches was studied and a large number of presented taxa belonging to
about half of the recognized bacterial phyla was observed. Significant part of the retrieved 16S
rRNA sequences from Bulgarian extreme niches referred as new, some of them showed more
than 10% divergence from the closest phylogenetic neighbor, suggesting the existence of
newtaxa of at least genus level. Together with a characterizatio of bacterial and archaeal
diversity by culture independent approach the experiments on cultivation of Archaea strains
habituating Bulgarian hot springs. During last five year period study of exopolysaccharides
from extremophiles was initiated. Good bacterial producers were isolated and unusual
properties of the synthesized EPSs were established. The addition of the EPS in cosmetic
cream results in increased foaming capacity and foam stability, enhanced mechanical
hysteresis, higher viscosity of the creams and facilitated coating on skin.

PasHoobpasne 1 BUOTEXHONIOTMYEH NOTEHLMAN Ha EKCTPEMODUAM OT BbrapCkm eKCTPEMHM
HULWIN

Pestome: Mpes nocneaHnTe Net roanMHu yyeHuTe ot nabopaTtopma EKcTpemodunHm baktepmnn B
CbTPYAHNYECTBO C y4eHM OT cekuumnTe MmnkpobHa reHeTka u MukpobHa broxmmms ca
n3cneBanm HAKOAKO BUAA eKCTPeMOPUIN — TEPMODUIHN MUKPOOPTraHM3MKM, 0BUTaBaLLM
ropewm n3sopu B bbarapmsa, ncuxpoduaHm onurotpodm, obmutasawm newepata Marypata u
Xanoduaum ot 6bATapPCKM CONEHN HULLIK. YCTaHOBEHO belle 3HauMTeNHo pasHoobpasme oT
HaKkTepUN 1 apxen B ObArapCcKMTE EKCTPEMHM HULLIK C TONAM BPOI NpeaCcTaBeHM TaKCOHM,
nprHaaNexKaly KbM NON0BMHATA OT NPU3HATUTE DaKTepuaaHU TMNOBE. 3HAaYMTEHA YacT OT
nHAeHTMOUUMpPaHUTe 16S pPHK cekBeHUMM OT 6bArapCcKkm eKCTPEMHU HULLIK BAxa onpeagneHu
KaTO HOBMW, KaTO HAKOW OT TAX NoOKa3axa noseye oT 10% pasnuka c Ha-61M3KopoACTBEHNUTE
CEKBEHLMM, KOeTOo Npeanonara CblLEeCTBYBaHETO Ha HOB TAKCOH Ha HWMBO Ha-Masiko Poa.
EAHOBPEMEHHO C XapaKTepu3npaHeTo Ha HaKTepUaaHOTO U apxeanHo pa3Hoobpasue Ypes
KyATypasHO He3aBUCUMM Noaxoam 6Aaxa MHUUMMPAHW eKCNEPUMEHTM BbPXY KYNTUBMPAHETO
Ha apxeasHW WamoBe OT Ob/rapcku ropelm nssopu. Mpes nocnegHuTe nNetT roanHn beule
MHULMMPAHO U3CNeaBaHEe Ha eK30M0NM3axapuamn oT ekctpemoduman. M3onmnparm 6saxa gobpum
BaKkTepmanHu NPoayLEeHTM 1 Baxa yCTaHOBEHW HeEOOMYAMHM CBOMCTBA HA CUHTE3MpPaHUTe
eksononnmepu. lobassaHeTo Ha EM3 B KO3METMYEH Kpem BOAM [0 NOBULIEH KanauMTeT Ha
pasneHBaHe v CTabMAHOCT Ha NAHATa, NOA0OPEH MEXaHMYEH XUCTEPEe3UNC, NO-BUCOK
BMCKO3MTET Ha KPEMOBETE U YJIeCHEHO MOKPUTME BbPXY KOXKaTa.



14. Kambourova, M, Radchenkova, N, Tomova, |, Bojadjieva. Thermophiles as a Promising Source
of Exopolysaccharides with Interesting Properties. Biotechnology of Extremophiles, GCBB,
volume 1, Springer link, 2016, ISBN:978-3-319-13520-5, 117-139 Abstract

Abstract

Thermophilic niches offer diversity of prokaryotic microorganisms enormous part of which is
still unknown. Thermophiles represent a vast natural resource of various bioactive
compounds, among which exopolysaccharides (EPSs) attracted major interest and attention in
last two decades due to the significant variety in their structural and functional properties
despite of the limited knowledge in the field. Thermophilic EPS producers were isolated from
both, Bacteria (Thermotoga, Thermus, Bacillus Geobacillus, Brevibacillus, Aeribacillus)

and Archaea (Thermococcus, Sulfolobus) domains. Advantages in using thermophilic processes
for EPS production and potential use of the synthesized EPSs are discussed. Their
biotechnologically interesting properties, like high molecular weight, stability of their
molecules, good synergism with other hydrocolloids, biological activity against cytotoxic
compounds, antiviral and immunostimulating activities determine their possible future
applications.

Teplv\od)vaTe KaTo o6e|.|.|,aBa|.|.|, M3BOP Ha EK30MO/IM3aXapnan C MHTEPECHN CBOWCTBA

Pesiome: TepmoduaHUTe HUWKM Npeanarat pasHoobpasne oT MPOKAPMOTHU MUKPOOPraHM3MM,
OTPOMHA 4acT OT KOWUTO BCE OLLe e Hemn3BecTHa. TepmoduanTe npeactasnasat 6oraT
NPMPOAEH pecypc OT PasIMYHN BUOAKTUBHU ChbeANHEHUSA, Cped, KOMTO eK30M0/IM3axapuam
(EM3) npuBAMYAT rONSM MHTEPEC M BHUMAHWE Npes nocneaHuTe ABe AeceTuaeTis nopaam
3HAYMTENHOTO Pa3HoObpPasmne B TEXHUTE CTPYKTYPHM M GYHKLMOHAIHM CBOCTBA, BbMNPEKM
orpaHu4yeHunTe nosHaHusA B obnactra. TepmoduaHmTe npoayueHT Ha EM3 6sxa nsonmpanHm
KaKTo OT peauua baktepuanHu pogose (Thermotoga, Thermus, Bacillus Geobacillus,
Brevibacillus, Aeribacillus), Taka n oT apxeanuu (Thermococcus, Sulfolobus). ObcbaeHun baxa
npeaMmcTBaTa Npu M3MNoI3BaHETO Ha TEPMOGUAHM NPOLLECK 3a NPOM3BOACTBO Ha EM3 1
NOTEeHLMANHOTO M3M0/3BaHE Ha CUHTE3MpaHuTe EM3. TexHnTe BUOTEXHONOTUUYHO MHTEPECHM
CBOMWCTBA, KaTO BUCOKO MOJIEKY/THO TEMNO, CTabUAHOCT Ha TEXHUTE MOSIEKYM, A0OBP
CMHEPrM3bM C APYTM XMAPOKOAOMAN, BUONOTMYHAE aKTUBHOCT CPeLLy LIMTOTOKCUYHM
CbeAMHEHUA, aHTUBMPYCHU M MMYHOCTUMYANPALLM AEAHOCTM ONPeaenaT Bb3MOKHUTE UM
H6bAeLLM NPUNOKEHWA.



