B4-1. Kristina Uzunova, Anna Vassilevaa, Margarita Kambourovaa, Viara Ivanova,
Dimitrina Spasova, Rositza Mandeva, Anna Derekova, Alexandra Tonkova.
Production and Properties of a Bacterial Thermostable Exo-inulinase
Z. Naturforsch. 56¢:1022-1028. DOI 10.1515/znc-2001-11-1220, Q2, IF 0,783
(2003)

Abstract: Enzyme production of newly isolated thermophilic inulin-degrading Bacillus sp. 11 strain was
studied by batch cultivation in a fermentor. The achieved inulinase and invertase activities after a short
growth time (4.25 h) were similar or higher compared to those reported for other mesophilic aerobic or
anaerobic thermophilic bacterial producers and yeasts. The investigated enzyme belonged to the exo-type
inulinases and splitted-off inulin, sucrose and raffinose. It could be used at temperatures above 65°C and
pH range 5.5-7.5. The obtained crude enzyme preparation possessed high thermostability. The residual
inulinase and invertase activities were 92-98% after pretreatment at 65°C for 60 min in the presence of
substrate inulin.

Ab6cmpaxm: V3cnenBana e OMOCHHTE3aTa Ha MHYJIMH-PA3TPaXKAall] CH3UM OT HOBOM30JIUPAH TEPMODUICH
mam Bacillus sp. 11, upe3 mepuoguuHo KyinTHBUpaHe BbB (epmeHtop. IlonydeHuTe HMHYIMHA3HA H
WHBEpTa3Ha aKTHBHOCTH ClI€J] KPaTKO BpeMe Ha pactex (4.25 uaca) ca CXOJHU WU IO-BHCOKHU OT
AKTUBHOCTUTE Ha €H3WMH, 332 KOWTO C€ CHOOIIaBa MpH APYTH Me30(WIHA aepoOHU WM aHaepOOHU
TepMo(UIHN OaKTepHaIHU IPOAYLCHTH U IpHU APoKAn. V3cneqBaHusAT eH3UM NPUHAJICKH KbM THII €K30-
WHYJIMHA3U U pa3rpaxk[a WHYJHH, 3axapo3a U paduno3a. Toit Moke Ja ce U3Ioi3Ba P TeMIIEPaTypH Hall
65°C u pH or 5.5-7.5. IllomyueHuWsT HempeyncTeH €H3WMEH TpenapaT TMPUTEeKaBa BHCOKa
TepMocTabmwiHocT. OcTaThbuHAaTa HHYJIMHA3HA U MHBEpPTa3Ha akTUBHOCTH ca 92-98%, ciiex npenBapuTeHo
Tpetupane rnpu 65°C 3a 60 MUHYTH B IPUCHCTBHE Ha CyOCTpaT UHYJINH.

B4-2 Miroslava Atanassova, Anna Derekova, Rossica Mandeva, Carsten Sjgholm
and Margarita Kambourova. Anoxybacillus bogrovensis sp. nov., a novel
thermophilic bacterium isolated from a hot spring in Dolni Bogrov,
Bulgaria. Int J Syst Evol Microbiol 58: 2359-2362. DOI 10.1099/ijs.0.65745-
0, Q2, IF 1,463 (2008).

Abstract: A novel moderately thermophilic bacterium, designated strain BT 13T, was isolated
from a geothermal water source in Dolni Bogrov, near Sofia, Bulgaria. The isolate was spore-
forming, Gram-positive, facultatively anaerobic, alkalitolerant and heterotrophic, and was able to
ferment a wide variety of carbon sources including D-glucose, sucrose, L-arabinose, L-rhamnose,
starch, sorbitol and glycogen. Strain BT 13T grew optimally at pH 8.0 and 65 6C. Intracellular
amylolytic activity was registered with glucose as the main product of starch hydrolysis.
Phylogenetic analysis based on the 16S rRNA gene revealed that the strain belonged to the genus
Anoxybacillus, the closest relatives being Anoxybacillus flavithermus and Anoxybacillus
kamchatkensis. The DNA G+C content was 44.1 mol%. The fatty acid profile with a content of



iso-branched fatty acids of around 80 % of the total fatty acids is similar to that of recognized
Anoxybacillus species. On the basis of genotypic differentiation and significant differences in
phenotypic characteristics, it was concluded that strain BT 13T represents a novel species of the
genus Anoxybacillus, for which the name Anoxybacillus bogrovensis sp. nov. is proposed. The
type strain is BT 13T (5DSM 17956 T S5NBIMCC 8427T).

Ab6cmpaxm: HoBa ymepeno tepmodrutHa 6akrepusi, o6o3naueHa karo mam BT 13T, e uzonmupana
OT reoTepMajieH BojaeH M3TouyHuK B Jlomuu borpos, 6muzo go Codwus, bearapus. U3omatsT e
I'pam-nionoxutenHa, crnopooOpasyBaia, (¢akyJlITaTUBHO aHaepoOHa, aJKaJOTOJEPaHTHA,
xerepoTpodHa OakTepus, CrocoOHa Aa (GepMEeHTHpa TOJIIMO pasHooOpasue OT BBITICPOIHH
W3TOYHHMIIM, BKIFOUNUTENHO D-Tioko3a, 3axapo3a, L-apabunosa, L-pamHo3a, HUIIeCTe, COPOUTON
u rinukoreH. [llambr BT 13T pacre ontumanno npu pH 8.0 u 65°C. Perurucrpupana e
BBTPEKJICThYHA AMUJIOJIUTUYHA aKTUBHOCT, KaTO TJIF0KO3aTa € OCHOBEH MPOJYKT OT HUILIECTEHATA
xuaponuza. OunoreHeTHUHUAT aHanu3, O6a3upan Ha reHa 3a 16S pPHK, paskpuBa, ue mambT
npuHauIexku KbM  pox  Anoxybacillus, kato Haii-01M3KOPOACTBEHUTE TPEACTABUTEIN Ca
Anoxybacillus flavithermus u Anoxybacillus kamchatkensis. Ceabspsxanuero va G + C B JIHK e
44,1 mol%. IIpohurbT Ha MAaCTHHTE KHCEIHMHH ChC ChAbPIKAHHE HA H30-Pa3KIIOHEHH MACTHH
kucenuHu okojo 80% oT o0luTe MAacCTHM KHUCEIIMHHU, € MOJ00CeH Ha TO3U MPH ONUCAHUTE U
npusHatu Anoxybacillus BumoBe. Bb3 ocHOBa Ha reHOTHMIHA TU(EpeHIUANNS U 3HAYUTCITHU
pa3nuKku BBB (PEHOTHITHUTE XapPaKTEPUCTHKH, € HAIMPAaBEHO 3akiroueHuero, e mam BT 13T
npezcTaBisBa HOB B oT pon Anoxybacillus, 3a kororo e mpemnoxeno umero Anoxybacillus
bogrovensis sp. nov. Tunoswusrt mam e BT 13T (5SDSM 17956T 5NBIMCC 8427T).

B4-3. Anna Derekova, Miroslava Atanassova, Petya Christova, Bojidar Tchorbanov,
Alexandra Shosheva, Rossitsa Mandeva, Patricia Rodriguez-Alonso, Jose I.
Garabald, and Margarita Kambourova. Physicochemical Characteristics of a
Thermostable Gellan Lyase from Geobacillus stearothermophilus 98. Z.
Naturforsch. 65c¢. (3-4): 231-238. DOI 10.1515/znc-2010-3-411, Q2, IF 0,800 (2009)

Abstract: A purified thermostable gellan lyase, produced by a thermophilic bacterium, Geobacillus
stearothermophilus 98, was characterized in relation to its physicochemical properties. The gellan
lyase was established to have a molecular weight of 216 kDa, defi ned by capillary gel
electrophoresis. Amino acid analysis revealed high quantities of Lys, His, Ala, Val, lle, Glx, and
Pro residues. The circular dichroism revealed 45% B-structure and practically lack of a-spiral
domains. Kinetic studies showed high affi nity of the enzyme to gellan as a substrate (Km =0.21
uM). The thermal denaturation investigated by cicular dichroism showed a highly cooperative
transition with a midpoint (Tm) at about 75°C. A single product was identified after enzyme action
on gellan. Large exothermic aggregation near Tm was observed by differential scanning
calorimetry. Two types of gellan lyase crystals were reproducibly isolated.

Ab6cmpaxm: XapakTepu3upanu ca GU3NKO-XUMUIHUTE CBOMCTBA HA MMPEYHCTEHA TEPMOCTAOMITHA
rejaH juasa, CHHTe3upaHa oT Tepmoduianara Oakrepus Geobacillus stearothermophilus 98.
YcTaHOBEHO e, ue refiaH Jiha3ara umMa MosekyinHo ternio 216 kDa, onpeneneno upe3 KanuispHa



ren enektpodope3a. AHaIM3bT Ha aMUHOKUCEIMHHUAT ChCTaB Ha OeNThKa pa3KpHBa BHUCOKO
ceabpxkanue Ha AK octateim Lys, His, Ala, Val, Ile, Glx u Pro. Kpbrosust auxpoun3bsm pa3kpuBa
45% P-cTpyKTypa U MPaKTUYECKH JIUIICA HA O-CHOUpPATHHU JoMeiiHu. KuHeTHYHHUTE MPOyYBaHUS
MOKa3BaT BUCOK aMHUTET Ha eH3uMa KbM cyOctpata renaH (Km = 0,21 pM). Tepmuunata
JIeHaTypalus, U3CIeIBaHa Ype3 KPbroB TUXPOU3BM, [10Ka3Ba CUIIHO KOOIEPATUBEH IPEXO]] ChC
cpenna touka (Tm) npu temneparypa okoiio 75°C. EH3UMHOTO JeiicTBHE BbpPXY rejaHa BOAM 10
o0pa3zyBaHeTo Ha eIuH MpoAyKT. C U3M0I3BaHeTO HA AU epeHIInanHa CKaHupala KaJIOpUMETPUS
€ YCTaHOBEHA CHJIHO €K30TepMHUYHA arperanus Ha eHsuma 01u30 10 Tm. EH3uMbT renan nuasa
oOpa3yBa J1Ba TUTIA KPUCTAIH.

B4-4. Ivanova, I., Atanassov, I., Lyutskanova, D., Stoilova-Disheva, M., Dimitrova,
D., Tomova, l., Derekova, A., Radeva, G., Buchvarova, V., Kambourova, M.
High Archaea diversity in Varvara hot spring, Bulgaria. J. Basic Microbiol.
51:163-172. DOI 10.1002/jobm.201000160, Q2, IF 1.395 (2011)

Abstract: The phylogeny of the latest recognized domain, Archaea, is still complicated and it is
largely based on environmental sequences. A culture independent molecular phylogenetic analysis
revealed high Archaea diversity in a terrestrial hot spring, village Varvara, Bulgaria. A total of 35
archaeal operational taxonomic units (OTUs) belonging to three of the classified five Archaea
phyla were identified. Most of the sequences were affiliated with the phylum Crenarchaeota (23),
grouped in four branches. The rest of the sequences showed highest similarity to the unidentified
archaeal clones (9), Euryarchaeota (2), and “Korarchaeota” (1). Eight (23%) of the sequenced
16S rDNAs didn’t have known close relatives and represented new and diverse OTUs, four of
them forming a new archaeal subgroup without close described sequences or culturable relatives.
A sequence affiliated with “Korarchaeota” showed low similarity (90%) to the closest neighbor
and both sequences formed unique branch in this phylum. Consequently, the constructed archaeal
libraries are characterized by (1) high proportion of OTUs representing uncultivated archaeal
phylogroups, (2) the abundance of novel phylotype sequences, (3) the presence of high proportions
of Crenarchaeota phylotypes unrelated to cultivated organisms and (4) the presence of a sequence
only distantly related to “Korarchaeota” phylum.

Abcmpaxm: dunorenesara Ha Hail-HOBHS MpH3HAT AoMeitH, Archaea, Bce oiie € CioXHa U J10
rojisiMa CTETeH Ce OCHOBaBa Ha HYKJICOTHJIHU CEKBEHIIMH OT HEKYJITHBHPYEMH IMPEICTABUTEIIH.
Upe3 KyJnTypaaHO-HE3aBHCUM MOJICKYISApeH (UIOTEHETHYEH aHajdu3 € Pa3KPUTO TOJISIMO
pazHOOOpa3ue OT apxed B KOHTHHEHTAJIEH Topen| u3BOp, ceino Bapsapa, bearapus.
Wnentudpunupanu ca odmo 35 apxeanHu omnepatuBHU TakcoHomuuHu enuHunu (OTE),
NpUHAISKAM KbM Tpu OT Kiacuduuupanute mner Tuma Archaea. Iloseuero ot
MOCJICTIOBATETHOCTUTE ca cBbp3aHu ¢ Tuma Crenarchaeota (23), rpynupanu B 4eTUpU KJIOHA.
OcTananuTe TOCIEIOBATETHOCTH IOKa3BaT Hall -TONSIMO CXOJCTBO C HEWACHTU(DUIIMPAHHUTE
apxeanau kiaonose (9), Euryarchaeota (2) u ,,Korarchaeota* (1). Ocem (23%) OT ceKBEeHUPAaHUTE
16S p/IHK He moka3Bat GIM3KO CXOJICTBO ChC CEKBEHIIMH B 0a3a JaHHUTE U MPECTABISBAT HOBU
n pasHooOpazuu OTEs, yetupu oT kowTO 00pazyBaT HOBaA apxeajHa MOATPYMa, 0e3 OIM3KO



POJICTBEHU OINMCAHM CEKBEHIMM WM KyITUBUpyeMHu mpexactaButenn. [locnemoBarenHocr,
cBbp3aHa ¢ ,,Korarchaeota”, mokasBa Hucko cxoiactBo (90 %) ¢ Hail -OJM3KOPOACTBCHHUS
MpPEeICTaBUTE]l U JBETE IOCJIEI0BAaTeIHOCT 00pa3yBaT yYHUKAJleH KIOH B TO3U THIL.
CnenoBatenHo, U3rpajeHUTe apXxeaiaHu Oudimoreku ce xapaxkrepusupart ¢ (1) Bucok nsn OTE,
MIPE/ICTaBIISABAIIM HEKYATUBUPYEMHU apXeanHu (GuiIorpynu, (2) nu3o0mire oT HOBH (UIOTUIIOBE
cekBeHIMH (3) HalTMUYKe HA BUCOK MporeHT ¢uiorunose Crenarchaeota, 6e3 pojcTBeHa Bpb3Ka C
KYJITUBUPYEMH OpraHU3MU U (4) HAIMYMETO Ha MOCIEA0BATEIHOCT, AJIEUYHO POJCTBEHA CaMo C
tumna ,,Korarchaeota“.

B4-5. Tomas Rezanka, Margarita Kambourova, Anna Derekova, Irena
Kolouchova,” Karel Sigler. LC-ESI-MS/MS Identification of Polar Lipids
of Two Thermophilic Anoxybacillus Bacteria Containing a Unique Lipid
Pattern. Lipids, 47(7):729-39, DOI 10.1007/s11745-012-3675-0, Q2, IF 2,35
(2012).

Abstract: Phospholipids and glycolipids from two recently described species belonging to the
thermophilic genus Anoxybacillus were analyzed by liquid chromatography—electrospray tandem
mass spectrometry (LC/ESI- MS/MS). Analysis of total lipids from the facultatively anaerobic A.
bogrovensis on a HILIC (Hydrophilic Interaction Liquid Chromatography) column succeeded in
separating diacyl- and plasmalogen phospholipids. The LC/ESI-MS/MS analysis of the strict
aerobe A. rupiensis revealed the presence of different unique polar lipids, predominantly alanyl-,
lysyl-, and glucosyl-phosphatidylglycerols and cardiolipins. Each of the classes of polar lipids was
then analyzed by means of the ESI-MS/MS and more than 140 molecular species of six lipid
classes from A. bogrovensis and nearly 200 molecular species of nine classes of polar lipids from
A. rupiensis were identified. Five classes of unidentified polar lipids were detected in both strains.
Plasmalogens were thus determined for the first time in a facultatively anaerobic bacterium, i.e. A.
bogrovensis.

Abocmpaxkm: ©ochHoTUNUIN U TIAUMKOIUIUIN OT JIBa HACKOPO OMMCAaHU BUJA, IPUHAUIEKAIU KbM
tepmoduiaust poa Anoxybacillus ca ananu3upanu upe3 Teyna xpomarorpadusi — enekTpocipeit
Honmsupaia tanaemMua mMac criekrpomerpusi (LC / ESI-MS / MS). AHanu3bT Ha TOTATHU JTUTUANA
npu QakynTaTuBHO aHaepoOHara Oaktepuss A. bogrovensis, wa xomona HILIC (Hydrophilic
Interaction LIquid Chromatography), ycrist na pa3aenu Auaiiui- U mia3MantoreHHu GochOTUITH I,
LC / ESI — MS / MS aHanu3bT Ha JIMIUAA OT OOJUraTHO aepoOHus A. rupiensis paskpu
MPUCHCTBHETO HAa PA3MYHMA YHUKAIHW TOJSIPHHU JIMIUAW, TPEIUMHO ajaHWiI-, JIM3HI- U
TIIIOKO3WIT-(hochaTUAMATINIEPOTIN U KapJUOIUIIMHU. Beekn oT Te3u KilacoBe MONIAPHU JHMIUIH
ca n3cnensanu ¢ nomoinra Ha ESI-MS / MS, xaTto B pe3ynTaT Ha NpoOBEIEHUAT aHANU3 mpu A.
bogrovensis ca ycranoBenu noseye ot 140 Buia TUNUAN, OTHACSIIH CE KbM IIECT JIMIHIHH KiIaca
u 6im3o 200 MOJNEKYJIHM BHJA OT JIeBeT Kjaca IMOJIAPHU JIMIUAU ca WACHTU(UIMpaHu npu A.
rupiensis. OTKpUTH ca MeT Kjiaca HEeHISHTU(GUIIMPAHU TIOJISPHU JIMITUIM M OT JiBaTa IaMa. 3a
IBPBU MBT OsiXa OINpeAeNeHd IUIa3MalloreHu BbB (DaKylnTaTHUBHO aHaepoOHa Oaxtepus, A.
bogrovensis.



r7-1. Kambourova M., N. Kirilova, R. Mandeva, A. Derekova. Purification and
properties of thermostable lipase from a thermophilic Bacillus
stearothermophilus MC 7. J. Mol. Catal. B, 22:307, Q3, IF 1, 408 (2003)

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 Km and Vmax were calculated to be,
respectively, 0.33 mM and 188 pM min~t 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.

Abcmpaxkm: VI3BBbHKICThYHA TEPMOCTAOWIIHA JIMIIa3a, CHHTEe3Mpana oT Tepmoduanus Bacillus
stearothermophilus MC 7, e npeurcrena 19.25 nbtr ¢ 106uB 0T 10.2%. MOJIEKYIHOTO TETJI0 Ha
MIPEUNCTEHUS] €H3UM, OIPEJEJIEHO 4Ype3 HaTpueB JoAeUM cyiadar - MOoIMAKpUIAMUA Tel
enexktpodopesa (SDS-PAGE), e 62 500 Da. IlpeuncTeHHUAT €H3UM IMpPOSABSIBa MaKCHMalHa
aktuBHOCT nipu 75-80°C, a Bpemero Ha monykuBOoT Ha eHzuma € 30 munytu npu 70°C. C
U3Moi3BaHe Ha cyocTpat p-HuTpodenun nanmutar (pNPP) ca uzuncnenu croitnoctute 3a Km u
Vmax, kouTo ca cbotBeTHOo 0.33 mM u 188 uM min™ mg? . Ensumuara aktusHOCT ce nHXMOUpa
OT JBYBAJICHTHU MOHU HA TEKKU METAH, THOJIOBU M CEPUHOBH MHXUOUTOPH, IOKATO KATIUEBUST
HOH CTUMyJMpa €H3MMHATa aKTHMBHOCT. YCTAHOBEHO €, Y€ Hail-OJaronmpusTHUAT METOH 3a
nMmobOmm3anus € WonHo cebp3Bane ¢ DEAE nenyno3a. EH3UMBT MOKe Ja XUIIPOIU3Hpa KAKTO
pa3TBOPUMHU, TaKa U HEPA3TBOPUMUTE EMYJITUPAHU CyOCTpaTu M € KiIacupHUIMpaH KaTo JHIasa,
MPOSIBABANKY U U3BECTHA €CTepa3Ha aKTUBHOCT.

I'7-2. I. Atanassov, D. Dimitrova, K. Stefanova, A. Tomova, |I. Tomova, D.
Lyutskanova, M. Stoilova-Disheva, G. Radeva, |. Danova, M. Kambourova.
Molecular Characterization of the Archaeal Diversity in Vlasa Hot
Spring, Bulgaria, by using 16s rRNA and Glycoside Hydrolase Family 4
Genes. Biotechnol. & Biotechnol. Eq. 24 (3): 1979-1985. Q3, IF 0.503
(2010)

Abstract: Biodiversity in the archaeal community from Vlasa hot spring, Velingrad, Bulgaria was
investigated by sequence analysis of PCR amplified fragments of 16S rDNA and a metabolic gene
of glycoside hydrolase 4 family (GH4). The 16S rRNA gene analysis demonstrated that the spring
was inhabited predominantly by Crenarchaeota affiliated to two orders, Desulfurococcales
(families Pyrodictiaceae and Desulfurococcaceae) and Thermoproteales. Almost half of the 16S
rDNA clones were affiliated with hyperthermophilic anaerobic sulfate reducer Thermosphaera



aggregans. Five 16S rDNA sequences were under cut off value of 97% homology to those of
Genbank database and suggested the existence of novel phylogenetic units in the community. The
archaeal diversity of the studied hot spring was further analyzed through sequence analysis of
metagenomicaly cloned GH4 gene fragments. The comparative 16SrDNA and GH4 phylogenetic
analyses demonstrated good correlation of the phylogenetic tree topology from both approaches,
corresponding to the affiliation of the identified 16S rDNA sequences predominantly to
organotrophic metabolizing taxons. The opportunity for simultaneous application of two
molecular approaches, 16S rDNA and metabolite genes analyses for in dept characterization of
environmental samples and directed metagenomic identification and cloning of metabolite genes
of industrial interest is discussed.

Abcmpakm: bruopaznooOpa3ueTo B apXeaTHOTO ChOOIIECTBO OT ropet u3Bop Biaca, Benunrpan,
Bbeirapus e muszcnensano upe3 PCR ananmu3 Ha ammumduuupann ¢parmenta ot 16S p/IHK u
MeTabOIUTEH Ir'eH OT ceMeicTBO ruko3ua xuaponasu 4 (GH4). Ananusst Ha rena 3a 16S pPHK
[OKa3a, 4ye U3BOPHT € O0MTaBaH MPEJAUMHO OT mpejacTaButenu Ha Crenarchaeota, otHacsmu ce
kbM JgBa poma, Desulfurococcales (cemeiictBa Pyrodictiaceae u Desulfurococcaceae) wu
Thermoproteales. TIlouru mnomoBunara ot 16S p/IHK kiIoHOBe ca OTHECEHH KbM
xurneprepModuiiHaTa aHaepoOHa cyndarpenyuupaiia apxes Thermosphaera agregans. Iler or
nzcnenaBanure 16S p/IHK mocnemoBarenHocTn Osxa MOoA TpaHWYHATA CTOHHOCT OT 97%
XOMOJIOTHS ¢ Te3u B 0a3ara manHu Ha Genbank, KoeTo mpenmoiara ChIIECTBYBAaHETO HAa HOBU
(UIOTCHETHYHU €MHUIIA B CHOOIIECTBOTO. APXEATHOTO pa3sHooOpa3ue B M3CIICABAHUS TOPEIIl
U3BOp JOIBJIHUTEIHO € H3CIIEABAHO Ype3 aHaIM3 Ha IOCJEAOBATEIHOCTH HA METareHOMHO
kionupann GH4 ¢parmentu ot renu. CpaBHUTETHUTE (UIOTEHETUYHU aHAIM3M MO reHa 16S
pAHK u rena GH4 nokasBat 1o0pa xopenamnusi B TOMOJIOTHUATA HA (PUIOTCHETUYHHUTE JIbPBETA OT
JBaTa MOJXOJa, CHOTBETCTBAlla HAa MPUHAANEKHOCTTAa Ha wuiaeHTHdurupanute 16S p/IHK
MOCIIE0OBATETHOCTH MPEAUMHO KbM OpPraHoTpoHH TakCOHHU. J[MCKyTHpa ce Bb3MOXKHOCTTA 3a
€IHOBPEMEHHO IMpHUJIaraHe Ha JIBa MOJEKYIsIpHH noaxonaa, 16S p/IHK u ananu3 na MmerabonutHu
TeHHU 3a 337bJI00YEHA XapaKTepUCTHKa Ha IPOOU OT OKOJIHATa Cpesla U JUPEKTHATa MeTareHOMHa
UACHTU(UKAIUS U KIOHUPaHe Ha METa0OTUTHHU I'eHU OT MHAYCTPUAICH HHTEpEC.

I7-3. Nadya Radchenkova, Anna Tomova, Margarita Kambourova. Biosynthesis
of an exopolysaccharide produced by Brevibacillus thermoruber 438.
Biotechnol and Biotechol Eq., 25 (Suppl. 4): 77-79. Q3, IF 0.503 (2011).

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. (NH4)2HPO4 (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.

Abcmpaxm: Tepmodunen 6akrepuaneH mam 438, nzonupan oT O6aceitHa Ha Pymute, brirapus e
n30paH KaTo TEpCHEKTUBEH MPOJYLIEHT Ha eK3omoiu3axapua. Tod € TaKCOHOMHYHO



unentudunmpan karo Brevibacillus thermoruber. Cpen necer pasnuunu uscieaBaHn H3TOUHUKA
Ha BBIVIEPOA, MayiTo3ara, B KoHHeHTpamus 1,8 %, ocurypsiBa Hail-BHCOKa NPOIYKIHS Ha
noiumepa. (NHs)2 HPO4 (0,1 %) e u3bpan 3a Haii-100bp M3TOYHUK Ha a30T. Haii-Bucoka
KOHIIeHTpanus Ha moiausaxapun (78,1 mg/ L) ce cunresupa npu pH 8.0 u 55°C.

I'7-4. Tomova, |, Lazarkevich, 1., Tomova A., Kambourova M., Vasileva-Tonkova,
E. Diversity and biosynthetic potential of culturable aerobic
heterotrophic bacteria isolated from Magura Cave, Bulgaria.
International Journal of Speleology, 42: 65-76. Q2, IF 2.36 (2013).

Abstract: Biocapacity of bacteria inhabiting karstic caves to produce valuable biologically active
compounds is still slightly investigated. A total of 46 culturable heterotrophic bacteria were
isolated under aerobic conditions from the Gallery with pre-historical drawings in Magura Cave,
Bulgaria. Phylogenetic analysis revealed that most of bacterial isolates affiliated with
Proteobacteria (63%), followed by Actinobacteria (10.9%), Bacteroidetes (10.9%), and
Firmicutes (6.5%). A strong domination of Gram-negative bacteria (total 81%) belonging to nine
genera: Serratia, Pseudomonas, Enterobacter, Sphingobacterium, Stenotrophomonas,
Commamonas, Acinetobacter, Obesumbacterium, and Myroides, was observed. Gram-positive
isolates were represented by the genera Bacillus, Arthrobacter, and Micrococcus. One isolate
showed a significant phylogenetic distance to the closest neighbor and could represent a novel
species. Heterotrophic bacterial isolates from Magura Cave were investigated for hydrolytic
enzymes production, antimicrobial and hemolytic activity. Predominance of producers of protease
(87%), followed by xanthan lyase (64%), lipase (40%), B-glycosidase (40%), and phytase (21%)
was observed. Over 75% of the isolates demonstrated antimicrobial and hemolytic activity. The
results suggest that heterotrophic bacteria isolated from Magura Cave could be a valuable source
of industrially relevant psychrotolerant enzymes and bioactive metabolites. This study is a first
report on the taxonomic composition and biological activity of culturable bacteria inhabiting a
cave in Bulgaria.

Ab6cmpakm: bruokamanuteThT Ha OaKTepuUTe, OOUTABAIN KApCTOBUTE MEIIEpH, J1a CHHTE3UpaT
[IEHHU OMOJIOTMYHO aKTHBHH CHEAMHEHUS Bce Ollle € clabo u3cnenBaH. B aepoOHu ycnmoBus ca
n3oJMpaHu 00110 46 KynTuBHUpyeMu xereporpodHu O6aktepun oT ["anepusara ¢ npancTopuuecku
pucyHkn B nemepa Marypara, bbirapus. OUIOreHETUYHUAT aHAIU3 PA3KpH, Y€ IOBEYETO
OakTepraaHK M30JIaTH ce OTHacAT KbM Proteobacteria (63%), mociaensanu ot Actinobacteria
(10.9%), Bacteroidetes (10.9%) u Firmicutes (6.5%). HaGironaBa ce CHTHO TOMUHHpAHE HA TpaM-
orpuiares iy 6aktepun (oomo 81%), mpuHaAIeKaM KbM JAeBeT poaa: Serratia, Pseudomonas,
Enterobacter,  Sphingobacterium,  Stenotrophomonas, = Commamonas, Acinetobacter,
Obesumbacterium u Myroides. I'pamM-TOJIOKUTETHUTE W30JIaTH Ca MPEACTABEHH OT POJOBETE
Bacillus, Arthrobacter u Micrococcus. EnuH u307aT MOKa3Ba 3HAYUTENHO (UIOT€HETHYHO
OTCTOSIHUE OT HaW-ONM3KHUS ChCEl M BEPOSITHO TIPEJACTABISIBA HOB BHUA. XETEPOTPODHUTE
OakTepHaTHH M30JIaTH OT Temepata Marypa ca u3cienBaHU 3a MPOIYKIHS Ha XUAIPOIUTHIHH
€H3MMH, aHTUMUKpOOHAa M XEMOJMTHYHA akTUBHOCT. HalmiomaBa ce mpeoOiiagaBaHe Ha



MpoayLeHTuTe Ha mnpoteas3a (87%), mocnenBaHo oT KcaHTaH juasza (64%), nunaza (40%), B-
riuko3unaza (40%) u ¢utaza (21%). Han 75% ot um3onatute moka3BaT aHTUMUKpOOHA U
XEMOJIMTHYHA aKTUBHOCT. Pe3ynrarure moka3sart, 4e XeTepoTpoHUTE OAKTEPHUU, U30JIMPAHU OT
memepa Marypara, wmorar na ObJaT IICHEH W3TOYHMK HAa WHIYCTPHAIHO 3HAYUMU
MICUXPOTOJICPAHTHU €H3MMU M OMOaKTHBHH MeTabonutu. ToBa mpoydyBaHe € MBPBU JIOKJIA] 32
TAaKCOHOMHUYHUS ChCTaB M OMOJIOTMYHATA AaKTUBHOCT HA KYJATHBUPYEMH OaKTepwH, OOWTaBAIIU
nemepa B brirapusi.

I'7-5. Tomova, A., Tomova l., Vasileva-Tonkova, E., Lazarkevich, I., Stoilova-
Disheva, M., Lyutskanova D., Kambourova, M. Myroides guanonis sp. nov.,
isolated from prehistoric paintings. International Journal of Systematic and
Evolutionary Microbiology, 63: 4266-427. Q2, IF 2.48 (2013).

Abstract: A novel psychrotolerant, strictly aerobic, non-motile, rod-shaped bacterial strain,
designated IM137, was isolated from a sample taken from prehistoric guano paintings in Magura
Cave, northwest Bulgaria and subjected to a polyphasic taxonomic study. Strain IM13" formed
yellow colonies on LB agar plates and was Gram-staining-negative, heterotrophic and
alkalitolerant. It grew optimally at pH 7.5 and 30 °C in the absence of NaCl. Phylogenetic analysis
of the whole 16S rRNA gene revealed that strain IM13T branched with representatives of the genus
Myroides with sequence similarity of 93-94 % with other species of the genus. The novel isolate
contained is0-C1s:0 (49.1 %), is0-C17:109¢ (18.2 %) and iso-Ci7:0 3-OH (14.0 %) as dominant fatty
acids. The DNA G+C content of strain IM13T was 33.5 mol%. Based on phylogenetic inference
and phenotypic characteristics, it was concluded that strain IM13T represents a novel species of
the genus Myroides, for which the name Myroides guanonis sp. nov. is proposed. The type strain
is IM13T (=DSM 26542" =NBIMCC 8736").

Abcmpaxm: HoB icuxpoToJiepaHTeH, CTPOTO aepoOEH, HETIOBHUKEH, MPHYKOBUIEH OaKTepHalIeH
mam, o3HaueH kato IM137, e usonupan ot npo6a, B3eTa OT MPAHUCTOPUUYECKH I'yaHO PUCYHKHU B
nemepa Marypara, ceBepo3anajgHa bearapus, u € MoanoXkeH Ha MOJU(a3HO TaKCOHOMHUYHO
usciensane. Illam IM137 o6pasysa xbITH KoJOHMH BBpXy LB araposa cpema m ce Garpu
oTpuuaresHo no I'pam, xereporpodeH u ankaioToiaepaHTeH. Toil pacte ontumanto npu pH 7.5 u
30°C B orcherBre Ha NaCl. @unoreHeTnyauAT aHamu3 Ha nenmus 16S pPHK ren nokasa, ye mamst
IM13T ce rpynupa ¢ ipencraButenu Ha poxa Myroides, kaTo mokassa cTenen Ha cxoncTBo 93-94
% c npyrute BuaoBe oT poaa. HoBusar uzonat cuabpika uzo-Ciso (49.1 %), u3o- C17:109c¢ (18.2
%) n m30-C17:0 3-OH (14.0 %) xaTo momMuHHMpany MacTHU kucenuHu. CpabpkanueTo Ha JTHK
G+C B mam IM137 e 33,5 mol%. B3 ocHOBa Ha (uIOreHeTHYHATa My HO3UIMUA U (EHOTUITHH
XapaKkTEpUCTUKH € HANpaBeHO 3aKIoueHueTo, e mam IM13T mpescTapisBa HOB BHA OT poja
Myroides, 3a xoiiTo ce mpeanara umero Myroides guanonis sp. nov. TunosusT mam e IM137
(=DSM 265427 =NBIMCC 8736").



I'7-6. Petrova D., Derekova A., Vlahov S (2006). Purification and properties of
individual collagenases from Streptomyces sp. strain 3B. Folia
Microbiologica 51 (2): 93-98. Q3, IF 0,963 (2006)

Abstract: Streptomyces strain 3B constitutively secreted collagenolytic enzymes during the post-
exponential growth phase. Purification is described here leading to two collagenases (I and I1) with
specific activity of 3350 and 3600 U/mg, respectively, the highest activity obtained as yet for any
streptomycete collagenase. Analysis of the purified enzymes by the method of zymography
revealed that both | and Il were homogeneous, with molar mass 116 and 97 kDa, respectively.
Both collagenases were identical in their pH (7.5) and temperature optimum (37 degrees C). The
inhibition profile of the enzymes by EDTA and 1,10-phenanthroline confirmed these enzymes to
be metalloproteinases. By testing the activity with insoluble collagen, acid soluble collagen,
gelatin, casein, elastin and Pz-PLGPR it was established that I and 1l are very specific for insoluble
collagen and gelatin, showing a high activity toward acid soluble collagen and Pz-PLGPR.
However, collagenases | and Il failed to hydrolyze casein and elastin; they belong to true
collagenases and resemble the clostridial enzymes.

Abcmpakm: lam Streptomyces 3B cuHTe3npa KOHCTUTYTUBHO KOJAreHOJUTUYHH €H3UMHU 10
BpEMeE Ha IMOCT-eKCIIOHEHIIManHaTa ¢ga3a Ha pacTex. Tyk e onucaHo MpeyrcTBaHe, BOJIEHIO J10 1BE
konareHasu (I u 1) cve cneunduuna aktuBHOCT choTBeTHO 3350 M 3600 U/mg, Haii -Bucokata
aKTUBHOCT, IOJIy4€Ha JOCera 3a CTPENTOMHIIETHA KoJlareHa3a. AHaJIU3bT Ha IPEYUCTEHUTE
€H3MMHU 110 MeTo/ia Ha 3umorpadusta paskpu, ye [ u Il ca xomorennu, ¢ MoslapHa Maca CbOTBETHO
116 u 97 kDa. [IBere xonarenasu ca ujaeHtuunu no pH (7,5) m TemmepaTypeH OoNTUMyM Ha
neiicteue (37°C). Ipodunst Ha mHXxHOupaHe Ha ensumute or EDTA u 1,10-penantponus
MOTBBHPIK/IaBa, Y€ T€3HW EH3UMHU CMaaT KbM METaloNpoTenHaszuTe. Upes TecTBaHe Ha aKTUBHOCTTA
C HEPa3TBOPUM KOJIareH, KUCETMHHOPA3TBOPHUM KOJIareH, KeJaTHH, Ka3euH, enactul u Pz-PLGPR
oeme ycranoBeHo, ue [ u Il ca MHOrO cneruduvHM 3a HEPa3TBOPUMHS KOJAareH M >KeJIaTHH,
MOKa3Balld BHCOKAa AaKTUBHOCT CHPSMO KHCEIWHHO paszTBopumus komareH u Pz-PLGPR.
Konarenazure 1 u Il obaue, He Xuaponau3upar Ka3eMH U €NacTHH, T€ MNPUHAAIEKAT KbM
MCTUHCKUTE KOJIareHa3! U HaMoA00sIBaT KIOCTPUIHATIHUTE CH3UMHU.



I7-7. Ivanova, V., Tomova, I., Kamburov, A., Tomova, A., Vasileva-Tonkova, E.
and M. Kambourova. High phylogenetic diversity of bacteria in the area
of prehistoric paintings in Magura cave, Bulgaria. Journal of Cave and
Karst Studies, 75 (3): 218-228, Q3, IF 0.696 (2013)

Abstract: Magura Cave, situated in the northwest of Bulgaria and containing prehistoric paintings,
is a famous tourist site. The present study is the first report on bacterial diversity in guano paintings
in a Bulgarian cave using molecular methods. We identified 68 taxa, which is an unusually high
number for oligotrophic niches. They are affiliated with eight phyla representing more than half
of the bacterial divisions identified in caves. As in many other caves, Proteobacteria dominated
in this type of ecosystem (about 40%), followed by Nitrospirae (22.5%) and Acidobacteria
(21.5%). Weakly represented were Actinobacteria (6.4%), Chloroflexi (3.2%), Planctomycetes
(2.2%), Firmicutes (2.2%), and Gemmatimonadetes (2.2%). About one third of all DNA sequences
recovered in this study were new. Some of them had more than 10% divergence from the closest
neighbor, which suggests the existence of new taxa of at least genus level. Bacteria identified in
the community expressed various types of metabolism; lithoautotrophic, organotrophic, and
methylotrophic.

Abcmpaxm: llemepa Marypara, pasnonoxkeHa B ceBepo3anajgHaTa 4acT Ha beiarapus u
ChIbpiKalla MPAaUCTOPUUYECKH PUCYHKH, € U3BECTEH TypucTtuuecku o0ekT. Hactodioro
H3CJICABAHC € IIbPBUAT JOKJIAO 3a 6aKTCpI/IaJ'IHOT0 pa3H006pa3He OT I'YaHO PUCYHKHU B 6Lnrap(:1<a
nemepa, HM3MI0J3BalllO MOJICKYIIAPpHHU MCETOIU. Hue I/I,Z[CHTI/I(bI/ILH/IanMe 68 TaKCOHA, KOCTO €
HEOOMYaHO TOIsAM Opoil 3a onurorpodHUTe HUIIKM. Te ce OTHacAT KbM oceM (uiioTuna,
nNpeaAcCTaBIsABallld IIOBEYEC OT IIOJIOBHHATA OT 6aKTepI/IaJ'IHI/ITe OTAC/IN, I/II[CHTI/I(i)I/II_II/IpaHI/I B
neniepute. Kakto B MHOTo Apyru Temiepy, B TO3M THIT eKochcTeMu jJomuHupar Proteobacteria
(oxouo 40%), ciienanu ot Nitrospirae (22,5%) u Acidobacteria (21,5%). Cnabo npenctaBeHu ca
Actinobacteria (6,4%), Chloroflexi (3,2%), Planctomycetes (2,2%), Firmicutes (2,2%) u
Gemmatimonadetes (2,2%). Okosno eana tpera ot Benuku JJHK mocnemoBaTenHocTi, OTKPUTH B
TOBA IIPOYYBAHC Ca HOBH. Hsaxon or Tax mokassar moseue oT 10 % AUBCPIrCHIUA OT Haul —
6J'II/I3KOpOI[CTBCHI/I$I IMMPEACTABUTEII, KOCTO IIpeAIiojiara CbIi€eCTBYBAHCTO Ha HOBU TAKCOHU ITIOHE Ha
HUBO poA. bakrepuute, uaeHTUPHUIMPAHU B OOLIHOCTTA, C€ XapaKTepU3HUpaT C pa3iuyeH BUJ
MeTa00IN3bM; TUTOABTOTPOGHH, OPraHOTPO(YHU U METHIIOTPO(DHHU.

I'7-8. Stefanova, K., Tomova, |., Tomova, A., Radchenkova, N., Atanassov, I.,
Kambourova, M. Archaeal and bacterial diversity in two hot springs
from geothermal regions in Bulgaria as demonstrated by 16S r RNA
and GH-57 genes. International Microbiology, 18: 217-223. Q3, IF 1.326
(2015).




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
formation of 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 phylogenic distribution. The main part of the retrieved
homologous GH-57 sequences affiliated with bacterial phyla 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.

Abcmpakm: VI3cneABaHO € apXeaqHOTO W OaKTepUATHO pa3HoOoOpa3we B JiBa reorpadCcku
OTJAJICYCHN OBITapCKHU TOPEIIM H3BOpPA, C PA3IMUEH TEKTOHCKU TPOU3XO0J W pa3jinyHa
TeMIieparypa Ha Bogara. PazHooOpa3ueTo € mpoydeHo Mo OTHOIICHHE IPUCHCTBUETO HA J[BA I'EeHA,
16S pPHK u GH-57. ApxeamHoTto pa3HooOpaszue € 3HAYMTEIHO I0-BUCOKO B TOPEII U3BOP
JleynoBo (LV) (82°C); GakTepuamHoTo paznooOpasue € mo -rojsiMo B u3Bop Berpen mon (VD)
(68 °C). Anasin3upaHuTe KJIOHOBE OT OubImoTexara Ha u3Bop LV ca oTHeCeHH KbM ABAJCCET U
0CEeM pa3JIMYHU TUTA CEKBEHIIMH, IPHHAJISKAIY KbM TIeT apxeannu rpymu ot Crenarchaeota u
Euryarchaeota. HabGmiogaBa ce goMuHUpaHe Ha JBe Tpynd, KaHauaat Thaumarchaeota u
Methanosarcinales. ITo-roasimara act ot kitoHoBete oT VD ca otnecenu kbM HWCG (Hot Water
Crenarchaeotic |Group). IlpemiokeHo ¢ ¢GopMuUpaHEeTO Ha rpyma OT TepMOWIH B paspes
Methanosarcinales. ®umoreHeTHYHHUAT aHAIM3 PA3KPH TOJISIM OpOil HOBM CEKBEHIUH, ITOBEYE OT
€/IHa TpeTa OT apXeaJTHUTE U MOJIOBUHATA OT OaKTepHaTHUTE (PUIOTUIIOBE MTOKA3BaT CXOJICTBO MO-
Manko OT 97% c¢ wu3BecTHUTe A0 MoMeHTa. Wnentudunupanure GH-57 HykneoTuaHu
MOCIIEI0BATETHOCTH TOKa3BaT CIOXKHO (UIOTeHETUYHO paszmpenenenne. OCHOBHATa 4acT OT
uneHtTuduuupanute xomonoxHu GH-57 mocnemoBaTenHOCTH ca CBBp3aHU C OakTEepUATHUTE
otnenu Bacteroidetes, Deltaproteobacteria, Candidate Saccharibacteria, karo npunaiexxHOCTTa
Ha TIOYTH TIOJIOBHHATA OT aHAJM3WPAHHUTE CEKBEHIIMH HE € HAIIBJIHO yCTAaHOBEHA. AHAIM3BT HA
rera GH-57 nmo3BossiBa mo-3aab100ueHa OllEeHKAa Ha OMOJOTHYHOTO PazHOOOpas3une U aHAIU3 Ha
CHEM(UIHA TAKCOHOMUIHH TPYITH.

I'7-9. Petrova, V.,-Kujumdzieva, A.,-Tomova, A., Georgiev, G., Stefanova,-N.,
Pankov, R. (2016). Superoxide dismutase and catalase participate in the
regulation of quiescent state of human fibroblasts: In silico and




biochemical analysis. Comptes Rendus de L Academie Bulgare des
Sciences, 69 (4): 467-474. Q3, IF 0.284 (2016)

Abstract: The quiescent state is typical for cells in multicellular organism, but although
widespread, yet little is known about the mechanisms that lead to its establishment and
maintenance. In this article we explore the relationship between quiescence and cells oxidative
status by examining the behaviour of the antioxidant enzymes superoxide dismutase and catalase
in two different cell lines — mouse and human fibroblasts, brought to quiescence by two different
approaches — contact inhibition and growth in three-dimensional environment. By using
bioinformatic analysis and biochemical studies we demonstrated similarity in the types SODs and
catalases expressed in both cell lines and common behaviour, resulting in a tenfold activation of
both types of enzymes at quiescent state. The results support the notion for existence of a common
program, activated at cell quiescence which is associated with reduction of reactive oxygen
species.

Ab6cmpaxm: CbCTOSTHUETO HA MOKOW € TUITUYHO 32 KJIETKUTE HA MHOTOKJIETHYHHS OPTraHU3bM, HO
Makap ¥ IIUPOKO Pa3MpPOCTPAHEHO, BCE OIIE CE 3HAC MAJKO 32 MEXaHU3MHUTE, KOUTO BOJAT IO
HErOBOTO YCTAHOBSIBAHE W IMOJbpKaHEe. B Ta3zu craTwsi m3cienBaMe Bph3KaTa MEXKAY MOKOW H
KJIEThUCH OKCHIATHBCH CTATyC, KaTO M3CIICJBAME MOBEICHUETO HA AaHTUOKCHUIAHTHUTE SH3UMU
CYNEpPOKCH]I JMCMYyTa3a M KaTajlaa B JIBC Pa3jMYHUA KJICTHYHU JIMHUU - MUIIM U YOBCIIKU
(bubpobIacTH, JOBEICHU 10 MOKOW 4pe3 JBa Pa3iUYHU TOIXOJa — KOHTAaKTHO MHXUOHWpaHE U
pacTex B TpU-U3MepHa cpena. M3mom3Baiiku OuonHGOpMATHUYEH aHaNW3 M OMOXUMUYHHU
W3CIIeIBaHMS, HUE MTOKa3axMe cxocTBO B TunoBeTe SOD m Karanasu, eKCIpeCHpaHu U B JBETE
KJICTHYHU JIMHUH, KAKTO U CXOJIHO ITOBECHHE, KOETO CE U3pa3sBa B JICCETOKPATHO aKTHBUPAHE HA
JIBaTa BUJIa EH3UMHU B ChCTOSTHUE Ha MOKOI. Pe3ynTaTute moaKpensT uaeara 3a ChIeCTByBaHE Ha
o011a mporpama, akTHBUpPaHa B KJIETKH B ChCTOSTHUE Ha TIOKOW, KOATO € CBbpP3aHa C PeAyKIIUs Ha
PEaKTUBHU KHUCIOPOIHU BUIOBE.

I'7-10. Tomova, A., Kujumdzieva A., & Petrova, V. Carbon source influences
Saccharomyces cerevisiae yeast cell survival strategies: quiescence or
sporulation. Biotechnology & Biotechnological equipment, 33, (1): 1464—
1470. Q3, IF 1.186 (2019)

Abstract: When starving, diploid Saccharomyces cerevisiae yeasts can enter into at least two stable
non-dividing states — sporulation or quiescence — and thus survive unfavorable conditions for long
periods of time. However, which latent state will be preferred depends on numerous conditions.
Here, we showed that budding yeasts can trigger transition into one or the other dormant state
depending on the carbon source utilized. When fermentable carbon source (glucose) is present in
the growth medium, the diploid S. cerevisiae entered quiescence. On the other hand, when cells
were grown in the presence of the energy-rich respiratory carbon source ethanol, yeasts preferably
formed ascospores. In both latent states a steady redox balance is maintained. Altogether, these
findings strongly suggest that survival strategies in yeasts S. cerevisiae and transition into distinct
differentiation programs depend on the cellular metabolic status.



Aé6cmpaxm: Tlpy oTChCTBHE Ha XpaHHUTEIHU BELIECTBA, TUIUIOMIHUTE APOXKAM Saccharomyces
cerevisiae mMorar Jia HaBJIsI3aT B IOHE JIBe CTAOWIIHH, HEJCISIIN CC ChbCTOSHUS - CIIOPYJIAIHs WU
CbCTOSIHME Ha MOKOW U I10 TO3M HAYMH Ja MPEKUBEAT B HEOJArONPHUSTHU YCIOBMS 32 JIBJITH
nepuoau ot BpeMe. Koe 1aTeHTHO cheTOsHUE 11e ObJe MPearoYeTeHo odaue, 3aBUCH OT pelula
ycnoBus. Tyk Hue nmokasaxme, 4e IBIIKYBAIMTE APOKIM MOTaT J1a IPEMHUHAT B €JHO OT JBETE
JATCHTHU CBCTOSHUSA B 3aBUCUMOCT OT M3IOJ3BaHMs H3TOYHMK Ha Bbriepoa. Korato B
pacTexHara cpeja NpuchCTBa PEepPMEHTUPYEM M3TOUYHUK Ha BBIVIEPO] (TIHOK03a), TUIUIOUIBT S.
cerevisiae e HaBie3e B okoit. OT ipyra cTpaHa, KOrato KJIETKUTE ce KYJITUBUPAT B IPUCHCTBUE
Ha OoraTusi Ha €HEprusl PeCUpaTOpPeH BBIJICPOJCH M3TOYHHK €TaHON, IPOXIUTE (HOpMHUpAT
ackocriopu. 1 B 1BeTe TaTEHTHU ChCTOSIHUSA CE MOAIbPrKa IOCTOSIHEH peoke Oananc. Karo o
TE3W OTKPUTHs KaTEerOPUYHO NPEAINoJiarat, 4e CTpPaTerMuTe 3a OIeNsiBaHe NpPU JIPOXKIA S.
Ccerevisiae v MpEeMHHABAHETO UM B Pa3IMYHH TU(PEPECHIMPAIIY IPOTPAMU 3aBUCST OT KICTHYHUS
MeTa0OJIUTEH CTATYC.

I7-11. Daskalova, A, Petrova, V., Velkova, L., Kujumdzieva, A., Tomova, A.,
Voelter W., Dolashka, P. Investigation of protein expression of
Saccharomyces cerevisiae cells in quiescent and proliferating state before
and after toxic stress, Biotechnology & Biotechnological Equipment, 35:1,
366-376, Q3, IF: 1.186 (2019).

Abstract: The focus of the present study is to determine proteins responsible for the oxidative and
toxic stress response in proliferating and stationary phase (Go) cultures. Therefore, the yeast
Saccharomyces cerevisiae was treated with oxidative and drug compounds (H202, menadione,
zeocin, and ibuprofen) in both phases. These substances were chosen to determine the redox status
of the yeast. S. cerevisiae appeared to employ different strategies to ensure their antioxidant
defence metabolism. Analysis, including sodium dodecyl sulphate polyacrylamide gel
electrophoresis (SDS-PAGE) coupled with mass spectrometry, was used in the search. The
proteins were identified by SDS-PAGE, matrix-assisted laser desorption/ionization time-of-
flight/time-of flight (MALDI-TOF/TOF) mass spectrometry analysis, and Mascot database-
fingerprint. The final step was determination of protein profiles of yeast S. cerevisiae in
proliferating (M) and stationary phase (Go). Seven bands were determined and the corresponding
proteins were proposed: cytochrome ¢ peroxidase, glutathione S-transferase omega-like, NAPDH-
dependent diflavin reductase, DNA replication fork-blocking protein, putative aryl alcohol
dehydrogenase, AP-1-like transcription factor YAP5, GTP-binding protein. All putative proteins
coincide with the literature database. A typical example of such an adaptation mechanism in the
defence against oxidative damage is the synthesis of several glutathione and thioredoxin
peroxidases in the yeast cell. A deeper investigation of the conserved mechanisms responsible for
entry into, survival, and exit from quiescence in higher eukaryotes will help the development of
new anticancer therapies, the study in the process of ageing and neurodegenerative diseases.

Abcmpaxm: HactosimoTto wu3cienBaHe € (OKyCHpPaHO BBpPXY OINpeIeisHe Ha INPOTCHHUTE,
OTTOBOPHU 32 PEaKIUATa Ha OKCUIATHBEH U TOKCHUYEH CTPEC MPH KYJITYPH B €KCIIOHEHIIHAIHA U
craimonapHa (Go) ¢asza. Eto 3amo, apoxau Saccharomyces cerevisiae 0sixa TpeTUpaHH C
okucisABaImy U sekapctBenn cbeaunenus (H202, MeHannon, 3eonuH U nOynpodeH) u B JABETe



¢da3u. Te3m BemecTBa ca M30paHU 3a MOBIUSBAHE HA PEIOKC CHCTOSHUETO MPHU JAPOXKIUTE. S.
cerevisiae u3MmoJj3Ba pa3iMYHU CTPATETHHM 33 OCUTYpSBAHE HA AHTUOKCHUIAHTHHS CH 3alUTCH
MeTtabonu3bM. B u3cienBanero Geile U3MoI3BaH aHAINU3, Oa3upaH Ha HATPUEB JOJCLMI CyidaT
nojauakpuiaMuaHa rei enexkrpodopesa (SDS-PAGE), B chueTaHme ¢ MacCIEKTPOMETPHSL.
[Iporennure Osixa wuaeHtudunupanu upe3 SDS-PAGE, wmarpuuHo-acucTHpaHa JiazepHa
necopoumst/ionuzanus (MALDI-TOF/TOF) macciektpomerprucH aHanu3 1 Mascot 6a3a qaHHu.
Kpaitnara cTbiika Oelie onpeaesisHe Ha MPOTCHHOBUTE MPO(UIN mpu Apoxaud S. Cerevisiae B
excrioHeHnmanHa (M) u craimonapHa ¢asa (Go). Onpenencau 0sxa ceieM UBHUIIH, 32 KOUTO 0sixa
MIPEUIOKEHN ChOTBETHUTE MPOTEUHU: IIUTOXPOM C MEPOKCH]a3a, OMera-nojo0Ha rIyTaTHOH S-
tpancdepaza, NAPDH-3aBucuma nudnaBun peaykrasa, IpOTeHH, OJIOKUpAI pPerUIMKallMOHHATa
Bunka Ha JIHK, mpeamonaraema apur ankoxon aexuaporenasa, AP-1-mogo0eH TpaHCKpUITIIHOHEH
¢daktop YAPS, GTP-cBbp3Bam mnporenH. Bcuuku mpeamnonaraeMud MPOTEHMHHM CBHBIAAAT C
nuTeparypHata 0aza naHHu. TunudeH nmpuMep 3a TaKbB aJalTalliOHEH MEXaHU3bM IPH 3aIINTa
Cpelly OKHCIHTEIHO YBpPEXKIaHE € CHHTe3aTa Ha HIKOJIKO TJIYTaTHOH M THOPEIOKCHH
MEPOKCUIa3u B JPOXKIEBUTE KIETKH. [lo-3aapn004eHOTO M3cienBaHe Ha KOHCEPBATHBHUTE
MEXaHU3MH, OTTOBOPHH 32 HABJIM3aHETO, MIPEKUBIBAHETO M M3JIM3aHETO OT ChCTOSHUE Ha TIOKOM
IIPH MO-BUCIIK €yKapUOTH, IIe MOMOTHE 32 pa3pad0TBaHETO Ha HOBHU NMPOTHBOPAKOBH TEPAIHH,
M3CJIEIBAHETO B MPOIIEca HA CTapeeHe U HEBPOACTCHEPATUBHU 3a00ISIBaHUSI.

r7-12. Daskalova, A, Tomova, A., Kujumdzieva A., Velkova, L, Dolashka, P.,
Petrova, V. Menadione and hydrogen peroxide trigger specific alterations
in RNA polymerases profiles in quiescent Saccharomyces cerevisiae cells.
Biotechnology & Biotechnological Equipment, vol. 35(1), Q3, IF: 1.186
(2019).

Abstract: Yeasts Saccharomyces cerevisiae, like other microbes in nature, respond to the
unavailability of nutrients with entrance in quiescent/Go state. These cells exist in non-dividing,
latent form by maintaining the cellular metabolism at a low level but still able to sense and adapt
to environmental stresses. Their quiescent status characteristics are likely close to those of tissues
and organs in mammals and humans. This fact makes them an appropriate model system for
investigation of the basic mechanisms underlying the toxicity of different chemical compounds.
In this study, the toxic effect of H>O2 and menadione on quiescent S. cerevisiae cells was evaluated
through the analysis of RNA polymerases transcription profile and ribosomal RNA content.
Distinct RNA polymerases subunits were expressed in Go yeast cells after short exposure to
0.1mmol/L menadione and 5mmol/L hydrogen peroxide. Significant transcription repression of
RNA polymerases genes was observed as a response to menadione. Both stress agents induced
changes in the 25S and 18S rRNA profile in quiescent and proliferating yeast cells. These results
strongly suggest that the toxicological response of eukaryotic cells involves rapid alterations in
RNA polymerases gene expression and changes in RNA transcriptome profiles, and depends on
the specific mechanism of toxic action.

Abcmpaxkm: Jlpoxnute Saccharomyces cerevisiae, moJoO0HO Ha IPYrd MHUKPOPTaHWU3MHU B
MpUpPOJIaTa, pearnpaT Ha JIMIICAaTa Ha XPAHUTEIHHU BEIIECTBA C HABIM3AaHE B ChCTOSTHUE HA MOKOM
/GO cherosHue. Te3u KIIeTKH ChINECTBYBAT B HEEISIIO, JIATCHTHO ChCTOSIHUE, KaTO MOIIbPIKAT
3a0aBeH KJIETHYHHUS CH METa0OJM3bM, HO BCE MAK MOTAT Jla YCETAT W Ja C€ aJalTHpPaT KbM



CTPECOBH IIPOMEHU B OKOJIHATa cpeAd. XapaKTEPUCTUKUTE Ha APOKIEBUTE KIETKH, B CbCTOSTHUE
Ha TOKOH, Haro100sBaT T€3H Ha KIETKUTE B ThKAHUTE U OpraHuTe Npu 0o3alHUIM 1 Xopa. To3u
(bakT ru npaBM MOAXOASIA MOJIEIHA CUCTEMA 33 U3CJIeIBaHE HA OCHOBHUTE MEXaHU3MHU, JIeKalln
B OCHOBaTa Ha TOKCHUYHOCTTA Ha Pa3JIMYHU XMMHWYHU ChEAUHEHHs. B TOBa poy4yBaHe € OLICHEH
TokcnuHHAT eekt Ha H202 1 MeHaIMoH BbpXy KIETKH Ha S. CErevisiae B mokoii, upe3 aHau3 Ha
Tpanckpurnuonaus npopun Ha PHK momumepasm u cwhabpkanmero Ha pubo3zomua PHK.
Paznuunu cyoenuannm va PHK nmonmmuMepasu ce ekcripecupar B Go IpOKIACBU KICTKU CIIET KPATKO
nznarade Ha 0.1 mmol/L menaguon u 5 mmol/L BogopoeH nepokcua. 3HaunTeIHA PEnpecus Ha
TpaHckpunuusaTa Ha renute 3a PHK monmmepasu ce HabmogaBa B OTTOBOP HAa TPETUPAHETO C
MeHauoH. W 1Bata cTpecoBH areHrta npeau3BUKBAT IpoMeHu B npoduia Ha 25S u 18S pPHK B
GO u mponudepupamii APOKIACBH KIETKU. Te3u pe3ylTaTH KaTeropHYHO IpEAroiarar, 4e
TOKCHKOJIOTHYHHSAT OTIOBOP Ha €yKapUOTHUTE KIETKH BKIIOYBA OBP3M MPOMEHHM B TE€HHATa
excnpecust Ha PHK mommmepasum m B Tpanckpuntomuusi npodpmn Ha PHK wu 3aBucu ot
crieun(pUYHMS MEXaHU3bM Ha TOKCUYHO JeiiCTBHE.

I'7.0-1. Kambourova, M., Mandeva, R., Derekova, A. Thermostable a-glucosidase
produced by Bacillus stearothermophilus 233. C6opuuk or Hay4Ha

koH(pepenuus Ha Cplo3a Ha y4eHUTE C MEXKAyHapoaHo ydactue, Crapa
3aropa (2003), Tom III, 194-198.

Abstract: a-glucosidase extracellular production by newly isolated Bacillus stearothermophilus
was studied. In the process of optimization of a-glucosidase production, inducible synthesis was
observed and maximum activity was established at pH 5.5 and 55°C after 24 hours of cultivation.
Optimal conditions for the action of a-glucosidase from Bacillus stearothermophilus were 65°C
and pH 5.5. The enzyme was thermostable (100%) after 24 h at 60°C aand had a half life of 60
min at 70°C. It expressed highest activity to maltose and maltoologosaccharides. Analysis of the
hydrolysis products of various polysaccharides detected glucose as the sole product.

Abcmpaxm: V3cnenBana e U3BBHKICTHYHATA CHHTE3a HA O-TJIFOKO3Ka3a OT HOBOU3OJIUPAH IIaM
Bacillus stearothermophilus. B mporieca Ha onTiMu3HpaHe Ha POIYKIUSITA HA O-TTTIOKO3HM/1a3a Ce
Ha0Jt0/1aBa MHIYLIPYEMa CUHTE3a U C€ YCTaHOBsIBA MaKcUMaiHa akTuBHoOCT ripu pH 5.5 u 55°C
cien 24 gaca kyntuBupane. ONTHMAaTHATE YCIOBHS 3a ICHCTBHE Ha o-TIOKO3K1a3aTa ot Bacillus
stearothermophilus ca 65°C u pH 5.5. En3umsbT e TepmoctadbmiieH (100%) cien 24 waca mpu 60°C
1 BpeMeTo My Ha noiykuBoT € 60 munytu npu 70°C. Toil nmoka3Ba Hali-BUCOKA aKTUBHOCT KbM
MalTo3a M MAaJTOOJOro3axapuau. [Ipy aHamM3 Ha XUAPOIU3HUTE TMPOJAYKTH HA pa3InYHU
MOJIM3aXapHIi ce OTKPUBA IIIIOK03a KaTo €IMHCTBEH MPOAYKT OT €H3UMHOTO JICHCTBUE.

I7.0-2. Kambourova M., Derekova, A., Mandeva, R., Sjoholm, C. Production,
purification and properties of thermostable p-amylase from Bacillus
stearothermophilus. CGopauk ot Haydna koH¢pepenuuss Ha Cpro3a Ha
yYeHHTE C MeXIyHapoaHo ydactue, Ctapa 3aropa (2003), Tom 111, 190-193.

Abstract: Five thermophilic acrobic strains expressing [3-amylase activity were isolated from
samples collected in the areas of different hot springs in Bulgaria. One isolate has been
chosen for subsequent experiments due to its high activity and thermostability of the



synthesized enzymes. The new isolate was designed to Bacillus stearothermophilus based
on its 16S rDNA analysis. The enzyme was purified 21-folds with 53% recovery. It had a
temperature optimum at 65°C and its residual activity was 100% after 30 min treatment at
temperature up to 55 °C. The main product of its action was observed to be maltose.

Abcmpaxkm: Ot ipobu, chOpaHu B pailoHUTE HA PA3TUYHU TOPEUIH U3BOPH B bbarapus,
0s1xa M30JMpaHU TET TePMOPWIHH aepoOHU Iama, MOKa3Balllh [-aMUIa3Ha aKTUBHOCT.
Enun m3onar e m30paH 3a MOCieBAaIlyd €KCIEPHUMEHTH, MOPaJl BHCOKaTa aKTUBHOCT U
TEPMOCTAOMIIHOCT HA CHUHTE3UpaHUs eH3uM. HoBHAT um3onaT € uiueHTHu(duuupaH Kato
Bacillus stearothermophilus B3 ochoBa Ha 16S rDNA ananu3. EH3umbT Ocie npedncreH
21 meTH ¢ 106uB oT 53%. Toii ce xapakTepu3upa ¢ TeMmreparypeH ontumyM mpu 65°C u
ocrarpuHarta My akTUBHOCT € 100% cnen 30 munyTH TpeTupane npu temneparypa 1o 55°C.
Benie ycraHOBEeHO, Y€ OCHOBHUST MPOAYKT OT HETOBOTO JICHCTBHE € MaJITO3a.

I'7.0-3. Anna Tomova, Ventsislava Petrova. Role of Saccharomyces cerevisiae
antioxidant capacity on cellular differentiation. Proceedings of Seminar of
Ecology — 2019 with international participation 18th — 19th April, 2019.

Abstract: The role of several key antioxidant enzymes (Glrlp, Gshlp, Ctalp, Sod1p, Sod2p)
in S. cerevisiae yeasts were investigated for their influence on the entry, survival and exit
from the Go cell cycle. It was shown that the regulation of cellular differentiation in the
stationary S. cerevisiae cultures depends on their antioxidant genetic potential. The deletion
of GSH1, encoding glutamyl synthetase, reduced the entry into the GO state by more than
50%. While, the abcence of Mn SOD enzyme (Asod2) impact the stability of the
differentiated GO cells and resulted in a decrease of their capability to exit from the GO cell
cycle (only 3% survival).

Abcmpaxm: V3cnensana e possita Ha HIKOJIKO KITIOYOBU aHTHOKCHIAHTHU eH3umi (Glrlp,
Gshlp, Ctalp, Sodlp, Sod2p), npu apoxau S. Cerevisiae, 3a TAXHOTO BIUSHHE BBPXY
HaBJIM3aHETO, MPEXHUBIBAaHETO U u3nu3aHeTo oT Go kiIeTbuHHs LUKBI. [lokazaHo, € ue
perylMpaHeTo Ha KJIeThYHATa AU(EpeHIHAlMs B CTAIIMOHAPHU KYJITYypH Ha S. Cerevisiae
3aBUCH OT TEXHHsS aHTHOKCHJAHTEH IeHeTHuYeH moreHunuan. Jlemerusra Ha rena GSHI,
KOJIUpAIl TIyTaMHJI CHHTETa3a, BOAM [0 HaMalsBaHe KamanuTera 3a HaBium3ane B Go
cheTosiHKe ¢ moBeue oT 50%. B chiioto Bpeme, uncara Ha eHsuma Mn SOD (4sod?) Bnusie
BBpXY crabmiHocTTa Ha audepeHuupanure Go KIETKH M BOIU JI0O HaMalsBaHE Ha
CHocoOHOCTTa UM Ja u3na3aT oT Go KJIeThbUHUS HUKBA (caMo 3% IpeKUBIEMOCT).

Is-1. Kambourova, M., & Derekova, A. Developments in thermostable gellan
lyase. Chapter in Book: Thermophilic microbes in environmental and
industrial biotechnology: Biotechnology of thermophiles (pp. 711-730)
doi:10.1007/978-94-007-5899-5 27 (Eds: Satyanarayana T, Littlechild J,
Kawarabayasi Y), Springer Verlag, Heidelberg, Germany, 2013.

Abstract: Thermostable carbohydrate-degrading enzymes are of special interest for many
industrial applications as the solubility of carbohydrates at elevated temperatures sharply
increases. Gellan is among the microbial exopolysaccharides found recently extensive use in food,



microbial cultivation media, and pharmaceutical industries. Enzyme modification of gellan could
change its molecular weight, hardness of its gel, and its elasticity and in such a way might broaden
its current spectrum of application. As gellan is soluble at temperatures higher than 60°C, an
industrial need in a thermostable gellan lyase is clearly outlined. Several reports on mesophilic
bacterial strains producing gellan lyases are known, and only one thermophilic bacterial producer,
Geobacillus stearothermophilus 98, was reported up to now. In this chapter, the source
microorganism and properties of the thermostable gellan lyase are discussed in relation to those of
mesophilic producers. Even though the accumulated knowledge on the structural and catalytic
properties of the gellan lyase is still very limited, the results obtained clearly demonstrate that it is
a new enzyme with interesting characteristics, which could add to the commercial value of gellan
as an emulsifier, stabilizer, gel agent, thickener and suspending agent, and application in the future
are also suggested.

Ab6cmpaxkm: TepMOCTaOUIHUTE BBITIEXHUIPAT-pa3rpakIalld SH3UMHU ca OT 0COOEH MHTEepec 3a
MHOTO WHJYCTPHATHH TPHIOXKCHHS, TbH KaTO pPa3TBOPUMOCTTA Ha BBIVICXUIPATUTE IPH
MOBHIIICHH TEMIIEPATYPH PSA3KO Ce yBeanuaBa. [ elanbT € cpel MUKPOOHHUTE €K30I0JIU3aXapH iy,
KOUTO HAIOCIEAbK HAMHUPAT IIMPOKO TNPUIOKEHUE B XpaHUTE, XPAHHUTEIHUTE CpeIu 3a
KyJITUBUpaHE Ha MHKPOOPraHM3MH U (apMaleBTUYHATA MPOMUILICHOCT. EH3uMHaTa
MonuUKaIKs Ha TejJaHa MOXE Jla MPOMEHU MOJICKYJIHOTO MY TErJIo, TBhPAOCTTa Ha reiia W
€JIACTUYHOCTTA MY U 110 TaKbB HAYHH JIa PA3IIMPH CETAIIHUS MY CIIEKTHDP Ha NpuiioxeHue. Toi
Karo TellaHbT € pa3TBOPUM IpH Temieparypu mo-Bucoku oT 60°C, scHO ce odepTaBa
MPOMHUIIUICHATa HYX/a OT TepMOCTAOMIIHA TelaH Jina3a. M3BecTHH ca HIKOJIKO CHOOLICHHS 32
Me30(ITHI OaKTepUaAIHU IIIAMOBE, CHHTE3UPAIIH TeJIaH JINa3H, U JJOCeTa € JJOKJIAABaH CaMO €J1H
tepmodmiieH Oakrepuanen mnpoayieHt, Geobacillus stearothermophilus 98. B Tasu rmasa
MHUKPOOPTaHU3MBT-TIPOAYIICHT M CBOMCTBAaTa HAa TepMOCTAOWIIHATA TeJIaH JIM3a ca pasrielaHH
COpSMO Te3M Ha Me30(QWIHHWTE MPOAYLEHTU. BbIpeku ye HaATpynaHUTE T[O3HAHUA 3a
CTPYKTYpHUTE W KAaTAIATUYHUTE CBOWCTBA Ha T'eJIaH JIMa3aTra ca BCE OIe MHOTO OTPaHUYCHH,
MOJIYYCHUTE PE3YJITATH SICHO TIOKA3BaT, Y€ TOBA € HOB €H3UM C MHTEPECHU XapaKTEPUCTUKH, KOUTO
01 MOT'BJI a 00aBH THProBCKa CTOMHOCT Ha TejlaHa KaTo eMYJIraTop, CTabMIM3aTop, KeIupall
areHT, CTCTUTEN U CYCIIEHAUpPAIll areHT U OBJICHIOTO MYy NMPUIIOKEHHE Ce TIPenoara.



