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Pesrome

Hacrosimara pabota uma 3a 1en Ja U3SICHH Pa3IMKUTE B TEHOTHIIA HA MOJICIEH OPraHu3bM
Saccharomyces cerevisiae mpu TpeTupane ¢ muenHa oTposa. [IpoydBaHeTo 1eIn pasrieKaaHe Ha
MpOLIECH B KJIETKaTa, BKIIIOUUTEIHO KIETHYHO MPEKUBSIBaHE, MHAYKIUS HAa (U3UOJIOTHMYHO
aKTUBHU CYNEPOKCHIHU AHUOHM, T'€HHA KOHBEPCHS M MHUTOTHYEH KPOCHHTOBBP, PEBEPCHU
MyTauuu, aByBepxHu paskbeBanusg Ha [IHK u Tyl perporpancnosunms. Posisita Ha ”HTaKTHUTE
mutoxoHapuu U YAP1 tpanckpunimonnus $haktop cwiio Oemie onpenenena. Hammure pesynratu
MmokasBaT crenuuyeH 3a reHotuna otroBop. IlpemocraBenu ca MbpBUTE EKCIEPUMEHTAITHU
JI0Ka3aTeJICTBA, Y€ MUeTHAaTa OTPOBA MHAYIHPA (PU3UOJIOTUYHO aKTUBHU CYMEPOKCUIHH aHUOHU
U JBOMHH BepwkHHM paskbceBanus Ha JIHK B S. cerevisiae. Jlumcarta Ha OKHCIHMTEIHOTO
dbochopunupane nmopaaud HapylleHa Wiy JurcBamia mutoxonapuanHa JHK namansBsa, HO He
HaMaJsiBa UTOTOKCUYHOCTTA Ha IMYeTHATa OTpOBa. Bb3MOKHUTE HAUMHU Ha JeiicTBUE MoraT Ja
Ce CUMTAT 3a JUPEKTHO YBpEeXkAaHe Ha MeMOpaHHUTe (LIUTOTOKCHYEH €eKT) 1 HEMPSKO YBPEKIaHe
Ha JIHK upe3 okcunatusen ctpec (reHoTokcudeH edekr). Tpanckpubupamus dpaktop YAPL He e
yCTaHOBEHO, Y€ y4acTBa MPsKO B KIEThYHATA 3alUTa CPEIly TPETUPAHE C MYETTHA OTPOBA.



ABSTRACT

The present work aims to clarify the genotype differences of a model organism Saccharomyces
cerevisiae in response to bee venom. The study evaluated various endpoints including cell survival,
induction of physiologically active superoxide anions, mitotic gene conversion, mitotic crossing-
over, reverse mutations, DNA double-strand breaks, and Tyl retrotransposition. The role of the
intact mitochondria and the YAP1 transcription factor was also evaluated. Our results indicate a
genotype-specific response. The first experimental evidence has been provided that bee venom
induces physiologically active superoxide anions and DNA double-strand breaks in S. cerevisiae.
The lack of oxidative phosphorylation due to disrupted or missing mitochondrial DNA reduces but
not diminishes the cytotoxicity of bee venom. The possible modes of action could be considered
direct damage to membranes (cytotoxic effect) and indirect damage to DNA through oxidative
stress (genotoxic effect). YAPL transcription factor was not found to be directly involved in cell
defense against bee venom treatment.

B.4.2.T odorova, T., Pesheva, M., Stamenova, R., Dimitrov, M., Venkov, P, 2012, Mutagenic
effect of freezing on nuclear DNA of Saccharomyces cerevisiae. Yeast, 29, 191-199. doi:
10.1002/yea.2901 IF=2.2, SJIR=1.205 (Q1)

Pesrome

Bonpeku, ue ce nabmomaBa pparmentanus Ha JIHK B kimeTkw, moanokeHn Ha MpoLeaypu Ha
3aMpazsiBaHe HE ce OTYUTA MyTareHeH e(eKT IMpH h3j1araHe Ha MUHYCOBU TEMIIEpaTypH, KOETO €
JI0OKa3aHO 4Ype3 MHAYKIUsA U u3oiupaHe Ha myraHTd B sapeHa JIHK (s/IHK). B tasu cratus
MpelocTaBsiMEe JOKa3aTeJCTBA 3a MYTareHHOCT Ha 3ampaszsBaHeTo Bbpxy sSJHK mpu
Saccharomyces cerevisiae. Ilpu nuiica Ha KPHOIPOTEKTOPH M OXJIakaaHe 3a 2 daca mnpu +4°C u
3ampazsBane 3a 1 h mpu -10 °C 1 16 h mpu -20 °C, cbe ckopocT Ha oxiaxkaane ot 3°C /min, KoeTo
BOOM IO MHAyLHMpAaHE U3MECTBAHE Ha paMKaTa Ha 4YeTeHe M OOpaTHMU MyTaluuud B
MUKpocaTtenuTHata u koaupamu pervonu Ha si/[HK . M3naranero Ha MHUHYCOBH TeMIiiepaTypu
CBHILIO MMa CHUJITHO U3pa3eH peKOMOMHOTeHeH e(heKT, JoKa3aH upe3 MHAYKIIMS Ha TeéHHA KOHBEpCHUs
U KpPOCHHTOBBP. 3aMpa3sBaHETO MPEIU3BUKBA MYTAllMU U 3aCUIIBA PEKOMOWHAIMATA C YEeCTOTa
paBHa WM MO-BUCOKa OT TOBa HAa METUJIIMETAaHCYN(OHAT MPU CpaBHUMA MPEKUBIEMOCT.
Otuuranero Ha ckbcBanus B sSJIHK, mpenusBukanu OT 3aMpassiBAHETO ca OTKPUTH U
TpaHCAyUMpaHu OT 0UbTA Ha yBpexnaHe Ha JIHK. 3BbHKIEThUHM KpHONMPOTEKTOPU HE
MpeIoTBpATSIBaT MyTareHHus eheKT Ha 3aMpa3siBaHe, JOKATO HATPYMBAHETO Ha Tpexano3a BHTpPe
B KJIETKUTE HaMassiBa kpuoyBpexaanero Ha s/JIHK. 3ampassiBaneTo Ha KieTkuTe € NpUAPYKEHO
OT reHepupaHe Ha BHcOkM HMBa Ha PKB u okcupatuBeH cTpec, MOBMILIEH IO BpeMe Ha
3aMpb3BaHe/pa3MpassiBaHe, KOETO € Hal-BeposTHaTa npuunHa 3a yBpexxmanms JTHK edekr.
Excriepumentu c¢bc MUTOXOHApuanHu rho” Myrantu unm penykropu Ha PKB moxaspar, ye



MYyTareHHUTe M PEKOMOMHOTCHHUTE e(eKTH Ha MHUHYCOBUTE TEMIepaTypd MoraT jaa Obaar
HaMaJICHHU, HO HE U €JIMMUHMPAHU 4Ype3 HamaisiBaHe Ha HUBoTO Ha PKB. IlbnnaTa 3amuTa cpey
kpuoyBpexaane B 1/IHK u3nckBa enHoBpeMeHHa ynorpeba Ha BBTPEKIETHUEH KPUOTIPOTEKTOP
u PKB pemykrop mo Bpeme Ha mporieca Ha 3ampassiBane/pa3mpassiBaHe.

Abstract

Although fragmentation of DNA has been observed in cells undergoing freezing procedures, a
mutagenic effect of sub-zero temperature treatment has not been proved by induction and isolation
of mutants in nuclear DNA (nDNA). In this communication we supply evidence for mutagenicity
of freezing on nDNA of Saccharomyces cerevisiae cells. In the absence of cryoprotectors, cooling
for 2 h at +4°C and freezing for 1 h at -10°C and 16 h at -20°C, with a cooling rate of 3°C/min,
resulted in induction of frame-shift and reverse mutations in microsatellite and coding regions of
nDNA. The sub-zero temperature exposure also has a strong recombinogenic effect, evidenced by
induction of gene-conversion and crossing-over events. Freezing induces mutations and enhances
recombination with a frequency equal to or higher than that of methylmethanesulphonate at
comparable survival rates. The signals for the appearance of nDNA lesions induced by freezing
are detected and transduced by the DNA damage pathway. Extracellular cryoprotectors did not
prevent the mutagenic effect of freezing, while accumulation of trehalose inside cells reduced
nDNA cryodamage. Freezing of cells is accompanied by generation of high ROS levels, and the
oxidative stress raised during the freeze—thaw process is the most likely reason for the DNA
damaging effect. Experiments with mitochondrial rho— mutants or scavengers of ROS indicated
that mutagenic and recombinogenic effects of sub-zero temperatures can be decreased but not
eliminated by reduction of ROS level. The complete protection against cryodamage in nDNA
required simultaneous usage of intracellular cryoprotector and ROS scavenger during the freeze—
thaw process.

B.4.3. Dimitrov, M. D., Pesheva, M. G., & Venkov, P. V. (2013). New cell-based assay indicates
dependence of antioxidant biological activity on the origin of reactive oxygen species. Journal of
agricultural and food chemistry, 61(18), 4344-4351 dx.doi.org/10.1021/jf401045w IF=5.7,
SJR=1.430 (Q1)

Pesrome

YcraHoBeHo €, 4ye MOOWIHOCTTa Ha TpaHcmo3oHa Tyl B Saccharomyces cerevisiae apupa
MPONOpLUMOHAITHO Ha HUBOTO Ha PKB, renepupano B KJIETKHUTE, KOETO OCUTYpPsIBA Bb3MOXKHOCTTA
Jla ce OIpeieNd aHTUOKCHUJAaHTHATA aKTUBHOCT Ype3 MPOMEHHU B KJIETHYHHS MPOLEC, BMECTO Ja CE
M3M0JI3BaT XMMHUYHM peakuuu. l3cnenBaHeTo Ha MNpomoJsivc, MYENHO MJEYMIIE W Men ¢
HoBopaspaborenuss TylantuPKB Ttect paskpuBa oOpaTHa eKCIOHEHIIMATHA 3aBUCHMOCT Ha
AQHTUOKCHUJIAHTHATa aKTUBHOCT OT MOBUIIEHUTE KOHUEHTpaluu. Ta3u 3aBUCHMMOCT MOXKE Ja ce



TpaHchopMHUpa B MPOMOPLUOHATHA Ype3 MpoMsHAa Ha u3ToyHMKa Ha PKB: BMecTo KiIeTh4HO
TE€HEPUPAH KbM HU3II0JI3BaH JUPEKTHO KATO BOJOPOJEH NEPOKCU. Pasnuunnure oTroBOpH Ha TECTA
HE c€ ABDKAaT Ha M3IUIIBK OT 100aBeH BOJOPOJAEH TEPOKCHI, KAaKTO C€ BHXKIA OT
€KCIIOHEHIIMaJIHaTa 3aBUCUMOCT, YCTAaHOBEHA OT M3IIOJI3BAHETO Ha yapl/ TeCTepHU KIIETKH,
HarpynBamy reHepupann oT kierku PKB. Pesynrature mnokas3BaT, 4e aKTUBHOCTTAa Ha
AHTUOKCHJIAHTUTE CIPSMO OKHCIMTEIHUTE pajuKanu 3aBucu OT mnpousxona Ha PKB wm Tasm
akTUBHOCT € nosuieHa 3a PKB, renepupanu ot xierku, B cpaBHeHue ¢ PKB, no6asenu xato
pEeareHTU B aHAJINA3A.

ABSTRACT

The mobility of the Ty1 transposon in Saccharomyces cerevisiae was found to vary proportionally
with the level of ROS generated in cells, which provides the possibility to determine antioxidant
activity by changes in a cellular process instead of using chemical reactions. The study of propolis,
royal jelly, and honey with the newly developed TylantiROS test reveals an inverse exponential
dependence of antioxidant activity on increased concentrations. This dependence can be
transformed to proportional by changing the source of ROS: instead of cell-produced to applied as
hydrogen peroxide. The different test responses are not due to excess of added hydrogen peroxide,
as evidenced by the exponential dependence found by usage of yapi4 tester cells accumulating
cell-generated ROS. Results indicate that the activity of antioxidants to oxidative radicals depends
on the origin of ROS, and this activity is elevated for cell-generated ROS compared to ROS added
as reagents in the assay.

B.4.4. Dimitrov, M., lliev, |., Bardarov, K., Georgieva, D., & Todorova, T. (2021).
Phytochemical characterization and biological activity of apricot kernels’ extract in yeast-cell
based tests and hepatocellular and colorectal carcinoma cell lines. Journal of
Ethnopharmacology, 114333

https://doi.org/10.1016/j.jep.2021.114333 1F=4,8, SJR=0.801 (Q1)

Pesrom

ETHO(bapMaKOJ'IOFI/I‘IHO 3HA4YCHUC! EKCTpaKT"bT OT TOpPYHUBHU KaliCueBH SJKU CbAbpiKa HIHUPOK
CIICKTbp OT OMOJIOTUYHO aKTHUBHU BCHICCTBA KAaTO IOJIAMO CbAbPIKAHUC HMa aMHUI'TAJIMH —
ITUAaHOTCHECH T'JIMKO3UI. EKCTpaKT"bT CC M3II0JI3BAa BBHB (bapMaI_IeBTI/I‘{HaTa HHAYCTpUA OT TOAUHHU
KaTO CbCTaBKa Ha pas3JM4HU JICKAapCTBa C TMPOTHUBOBB3NAIUTCIIHU, aHTI/IMI/IKpO6HI/I niIn
PEereHepaTuBHU cBolicTBa. B TpaaAulIMOHHATA MEAUIINHA TOPYUBUTC KalCHEeBH SIKH Ca U3BECTHU
KaTO JICK 3a peCIIMpaTopHU 3a00sBaHus U KOXKHHM 3a0oisBanus. KalicueBure SAOKH U
AMUTJAJIMHBT YE€CTO CC NPCANMUCBAT 3a HpO(i)I/IJ'IaKTI/IKa " JICYCHHUC Ha pa3JIMYHU 38.60J'I}IB8.HI/I$I,
BKIIFOUUTCIITHO KOJIOPCKTAJICH PaK. Hacros1ioTo u3cieaBane uMa 3a 1ell: Ja OlleHU (I)I/ITOXI/IMI/ILIHI/IH



CbCTaB M TOTCHIMAIHUS AHTUMYTareHEH, aHTUPEKOMOWHOTEHEH M aHTUTYMOpEH e(QeKT Ha
€KCTPaKTa OT KaliCUEeBH AJIKM IIPY MHOTO HUCKH KOHIIEHTPALlMU B TECTOBE Ha 0a3ara Ha KJIETKU OT
JPOKIM U KIEThYHU JIMHUU Ha XETaTOLUEeTyJIapyd U KaplIMHOM Ha /1e0eJI0TO YepBO HAa 0O3aiHUIIH.
Marepuanu u metoau: OUTOXUMUYHUAT aHamu3 € u3BbpieH 4ype3 LC-MS npodunupane. 3a
OTIpeNieNiTHEe Ha KOJIMYECTBOTO HAa aMHTAAJIMH B €KCTpakTa Osxa MpHiiokeHn oOparHodas3oBa
HPLC u UV pereknusa. buonornynara akTUBHOCT € OIICHEHA Ype3 TECTa 3a MYTareHHOCT Ha
Zimmermann u Tyl perpoTtpancnosunus. LluroTokcuanaTa/anTunponupepaTiBHATa aKTHBHOCT
Ha €KCTPaKTa OT KalCHEBH KU € W3BBpPIICHA BHPXY YETHPHU BHUJA KJIEThUHHU TuHNH — HepG2,
HT-29, BALB/3T3, knouunr A31 u BJ, kaTo ce n3moJi3Ba CTaHAapTHUAT aHAU3 3a PEAYKIHS Ha
o6arpunoro MTT. Pesynratu: Jlanaute pazkpusaT Hanuuretro Ha oBede ot 1000 chenuHeHus u
4 umaHoreHHM TiMKo3uga cpex TAX — Amygdalin, Deidaclin, Linamarin u Prulaurasin.
N3mepenaTa KoHLEHTpauus Ha amMmurjaivs € 57,8 pg/ml. Bcuuku KoHIEHTpaluy Ha eKCTPaKkTu
JEMOHCTPUpPAT CHUJIEH AHTUI€HOTOKCHYEH, aHTUPEKOMOWHOTE€HEH, aHTUMYTareHeH |
AHTUKAHIEPOTeHEH eEeKT MpH TeCTOBe, 0a3upaHy Ha KIETKU OT JPOKIU. Y CTAaHOBEHA € BHCOKa
CEJIEKTUBHOCT Ha JIEHCTBUETO HA €KCTpaKTa Cpell Pa3jInyHU KJIEThYHM JMHUHM Ha OO3aifHULIU.
YcTaHOBEHO €, 4e HopMaJlHaTa KJeThuHa JuHUs BJ € ycToiiumBa Ha JACMCTBHETO HA €KCTPAaKTa.
VYcranoBeno e, dye Hep(G2 e Hail-uyBCTBUTENEH KbM JECHUCTBHETO HA KaWCHUEBUTE SIJIKH.
3axmouenue: HacrosmoTo u3ciensane npeaoctaBs IbpBUs (UTOXMMUYEH aHAIN3 Ha ObJATapcKu
ropuMBM KaiicueBu sjkd. JlOKJIagBaHU ca TpPU HOBHU IIMAHOT€HHM TiMko3uja. [lomydenu ca
JI0Ka3aTeJICTBA, Y€ €KCTPAKTHT OT KalCHEBU SAKM B HUCKU KOHIEHTpPAIMU HE € B ChCTOSTHUE Ja
MpeIM3BUKa HIKOU OT ChbOUTHUSATA, CBbP3aHU C HAYAJIHUTE €Talu Ha TyMmoporeHnezara. OCBeH ToBa
Ce YCTaHOBSIBA BHCOKa CEJIEKTUBHOCT Ha JIEHCTBUETO HA €KCTPAKTa CPeJl pa3InYHUTE KIECThUHU
JIMHUU. Y CTAaHOBEHO €, e Hali-4yBCTBUTEIHATA KiIeThuHa quHusA ¢ HepG2.

ABSTRACT

Ethnopharmacological relevance: Bitter apricot kernels’ extract contains a broad spectrum of
biologically active substances with a lot of attention to amygdalin — cyanogenic glycoside. The
extract has been used in the pharmaceutical industry for years as an ingredient of different
pharmaceuticals with anti-inflammatory, antimicrobial, or regenerative properties. In traditional
medicine, the bitter apricot kernels are known as a remedy for respiratory disorders and skin
diseases. The apricot kernels and amygdalin are often prescribed by practitioners for the prevention
and treatment of various medical conditions, including colorectal cancer. The present study aims:
to evaluate the phytochemical composition and the potential antimutagenic, antirecombinogenic,
and antitumor effect of apricot kernels’ extract at very low concentrations in yeast cell-based tests
and mammalian hepatocellular and colon carcinoma cell lines. Materials and methods:
Phytochemical analysis was performed by LC-MS profiling. Reverse-phase HPLC and UV
detection were applied for the determination of amygdalin quantity in the extract. Biological
activity was evaluated by Zimmermann’s mutagenicity and Tyl retrotransposition test.
Cytotoxic/antiproliferative activity of apricot kernels’ extract was performed on four types of cell
lines—HepG2, HT-29, BALB/3T3, clone A31, and BJ using the standard MTT-dye reduction assay.



Results: Data revealed the presence of more than 1000 compounds and 4 cyanogenic glycosides
among them — Amygdalin, Deidaclin, Linamarin and Prulaurasin. The Amygdalin concentration
was measured to be 57.8 pug/ml. All extract concentrations demonstrated a strong antigenotoxic,
antirecombinogenic, antimutagenic, and anticarcinogenic effect in the yeast cell-based tests. High
selectivity of the extract action is established among different mammalian cell lines. Normal cell
line BJ is found to be resistant to the extract action. HepG2 was found to be the most sensitive to
apricot kernels’ action. Conclusion: The present study provides the first phytochemical analysis
of Bulgarian bitter apricot kernels. Three new cyanogenic glycosides were reported. Evidence is
obtained that the apricot kernels’ extract at low concentrations is not able to induce some of the
events related to the initial steps of tumorigenesis. Additionally, a high selectivity of the extract
action is established among different cell lines. The most sensitive cell line was found to be HepG2.

B.4.5Marinovska P, Todorova T, Tomova A, Pisareva E, Boyadzhiev K, Dimitrov M, Parvanova
P, Dimitrova M, Chankova S, Petrova V (2022) Saccharomyces cerevisiae yeast cells as a test
system for assessing Zeocin toxicity. In: Chankova S, Peneva V, Metcheva R, Beltcheva M,
Vassilev K, Radeva G, Danova K (Eds) Current trends of ecology. BioRisk 17: 105-116.
https://doi.org/10.3897/biorisk.17.77227 SIJR=0.297 Q2

Pesrome

[IpurexaBalilki YHHKAJCH TEHETHYEH MEXaHM3bM M BHCOKA CTEIEH Ha CXOJICTBO C BHCIIH
CyKapHoOTH, JpoXxanTe Saccharomyces cerevisiae ca ymoOHHU 3a MOAXOSINA €KCIIEPUMEHTATHA
crcTeMa 3a U3ydaBaHe Ha HAUMHUTE Ha XMMHYECKa TOKCHYHOCT. HacTosmoTo nmpoy4BaHe 1enu ,
3a J1a ce U3SICHAT MPOMEHUTE BB BETPEKIIEThYHATA PEIOKC XOMEOCTa3a U KIIF0UOBaTa CTPYKTypa
HAa MaKpOMOJICKYJIHMTE Cliea Hu3jiarane Ha ZeocCin. KieThbuHH momymanudd OT JIOTapUTMHYHH,
menoasmkad (Q) m memoaBmwkau (NQ) kierku ma Saccharomyces cerevisiae BY4741 Gsxa
W3IIOJI3BAHM KAaTO MOJIEN 3a HM3CIICJIBAHE HAa IUTOTOKCHYHUS e(EeKT Ha TO3U PaTUOMUMETHK.
Hugara na enporennu PKB, okuciienn ymnuam, KapOOHWIMPAHU MPOTCHHU U TIYTaTHOH Osxa
aHanu3upanu cien tperupane cbe Zeocin (ICso). YBenuyaBane Ha mpousBojactBoto Ha PKB u
CHOTBETHO IMOBUILEH OKCUJATUBEH CTPEC CE€ OTKPHUBA U MPU TPUTE THIA KICTHYHU MOITYJIAINH,
KaTo Hai-BHCOKa CTEIEH ce Hab/I0aaBa mpy npordeprupaniure KIeTk Ha S. cerevisiae BY4741.
Peakiusita Ha cTpec KakTo Ha nmposmdepupamuTe, Taka U Ha KJIIETKUTE B cTarmoHapHa dasa (Q u
NQ) kbM Zeocin BKITIOYBAIE CBPBXEKCIPECHs Ha MIyTaTHOH. KIIeTKUTE B MOKOM CHIO MOKA3BAT
MHOT0 HHCKa 9yBcTBUTETHOCT Ha JIHK kbM Bucoka koHeHTpanus Ha 3eouut (100-300 pg/ml),
MpeJCcTaBeHa KaTo JIMIca Ha UHAYIIMPAH! JABYBEPIKHYU pa3kbeBaHus ([IBP) B Mmakpomosiekynara.
Bb3 ocHOBa Ha HammMTe U3CICIBAHUS MOXE Jia Ce 3aKJI04Yd, Y€ KJIETHUHOTO (DU3HUOJOTHUYHO
CBCTOSIHHE € KpUTHUYEH (DaKTOp, ONpEeNsIl yCTOWYMBOCTTA HA CTPEC OT OKOJIHATA cpefia, Karto Q
KJIETKUTE Ca HAal-yCTOMYMBH.


https://doi.org/10.3897/biorisk.17.77227

Abstract

Having unique genetic machinery and a high degree of conservation with higher eukaryotes, the
yeast Saccharomyces cerevisiae is recognised as a smart experimental system for studying the
modes of chemical toxicity. The present study was undertaken to elucidate the changes in the
intracellular redox homeostasis and key macromolecule structure following exposure to Zeocin.
Cell populations of logarithmic, quies cent (Q) and non-quiescent (NQ) cells of Saccharomyces
cerevisiae BY4741 were used as a model to exam ine the cytotoxic effect of this radiomimetic. The
levels of endogenous ROS, oxidized lipids, carbonylated proteins, and glutathione were analysed
after treatment with Zeocin (IC50 ). An increase in ROS produc tion and respectively increased
oxidative stress was detected in all three types of cell populations, with the highest degree being
observed in proliferating S. cerevisiae BY4741 cells. The stress response of both proliferating and
stationary phase (Q and NQ) cells to Zeocin included an overexpression of glutathione. The
quiescent cells also showed very low DNA susceptibility to high Zeocin concentration (100-300
pg/ ml), presented as no induced double-strand breaks (DSBs) in the macromolecule. Based on
our research it could be concluded that the cellular physiological state is a critical factor
determining the resistance to environmental stress with Q cells being the most robust.

I.7.1.Dimov, S. G., Zagorchey, L., lliev, M., Dekova, T., llieva, R., Kitanova,.Dimitrov M, ... &
Peykov, S. (2021). A Snapshot Picture of the Fungal Composition of Bee Bread in Four Locations
in Bulgaria, Differing in Anthropogenic Influence. Journal of Fungi, 7(10), 845
https://doi.org/10.3390/jof7100845 1F=4.2, SJR=0.980 (Q1)

Pesrome

NudopmanmsTa 3a rbONYHUS CHCTAB B MUETHUS XJ10 (Tiepra) u pepMeHTalMOHHUTE TTPOLIECH, 3a
KOUTO I'bOUTE JOMPHUHACIT 3HAUMTEIHO, € JI0CTa OCKbJHA WM OTKbCIeYHA. B ToBa mpoyuBaHe
HanpaBuxMme 6a3upano Ha NGS meTareHOMHO M3clie[iBaHe Ha (PYHKIMOHAIHUS I'bOMYEH ChCTAB
Ha MYeNHUA X110 Ha yeTupu MecTa B bbirapus no BpeMe Ha Haif-aKTUBHUS IIEPUOJ HA XpaHEHE
Ha muenuTe B Kpas Ha oHM 2020 1. MecTata 3a B3eMaHe Ha poOu Osixa n30paHu Taka, 4e Ja ce
pa3nnyaBat 3HAUMUTEIIHO M0 OTHOILIEHUE HAa KJIMMAaTa YCIIOBUS, JaHAIAdT U aHTPOTIOTeHEH HATUCK,
a matgopmara Illumina 2 250 Geme u3nos3BaHa 3a METareHOMUKA Ha aMIUIMKOHU U U3CJIe/IBaHE
Ha peruona ITS2. YcraHoBuxme, e HSKOM OT BEYE MPOYYEHUTEP IMOJE3HH I'bOMYHU BUIOBE
NPUCHCTBAT B H3CIIEABaHUTE MpoOu. Bhipekn ToBa HiKoW rbOMUYHH poaoBe kato Monilinia,
Sclerotinia, Golovinomyces, Toxicocladosporium, Pseudopithomyces, Podosphaera u Septoriella
ca OMHUCaHU 32 MBPBU MBT CpPell TOMUHHUPAIIUTE POJOBE MPHU MPOAYKT, OT MEIOHOCHA Myea.
AHTPOTIOTEHHUST HATUCK BIUSE OTPUIATEITHO BHPXY I'bOMYHHS CHCTAB Ha MUETHHUS XJIS0 1O /1Ba
pa3IMYHU HAUMHA - TPAJICKUAT/TIPOMUIIUICHUSIT HATUCK BIIHUSE BHPXY MIPUCHCTBUETO HA MATOTEHHU
BHJIOBE, JIOKATO CEJICKOCTOMAHCKUAT HATHUCK CE OTpa3siBa B HAMAJIIBAaHE HAa ChOTHOUIEHUETO Ha
MOJIE3HUTE THONYKHU



Abstract

Information about the fungal composition of bee bread, and the fermentation processes to which
the fungi contribute significantly, is rather scarce or fragmentary. In this study, we performed an
NGS-based metagenomics snapshot picture study of the fungal composition of bee bread in four
locations in Bulgaria during the most active honeybee foraging period at the end of June 2020. The
sampling locations were chosen to differ significantly in climatic conditions, landscape, and
anthropogenic pressure, and the Illumina 2 250 paired-end reads platform was used for amplicon
metagenomics study of the ITS2 region. We found that some of the already reported canonical
beneficial core fungal species were present within the studied samples. However, some fungal
genera such as Monilinia, Sclerotinia, Golovinomyces, Toxicocladosporium, Pseudopithomyces,
Podosphaera and Septoriella were reported for the first time among the dominant genera for a
honeybee related product. Anthropogenic pressure negatively influences the fungal composition
of the bee bread in two different ways—urban/industrial pressure affects the presence of
pathogenic species, while agricultural pressure is reflected in a decrease of the ratio of the
beneficial fungi.

I.7.2. Stamenova, R., Dimitrov, M., Stoycheva, T., Pesheva, M., Venkov, P., & Tsvetkov, T. S.
(2008). Transposition of Saccharomyces cerevisiae Tyl retrotransposon is activated by improper
cryopreservation. Cryobiology, 56(3), 241-247 doi:10.1016/j.cryobiol.2008.03.007 1F=2.3,
SJR=0.657 (Q2)

Pesrome

PerpotpancnozonsT TY1 npu apoxaure Saccharomyces cerevisiae, YuaTO TPAHCIIO3UIUS HA HOBU
MecTa B FeHOMa Ha TOCTONPUEMHHUKA Ce aKTUBHpA OT CTPECOBHU YCIIOBHUS, KaTo m3narane Ha UV
CBETJIMHA, PEHTI€HOBH JIbYM, a30TeH Iiaja. B Ta3u cratus mpenocraBsMe JI0Ka3aTesicTBa, ue
oxJIaxkJ1aHeTo 3a 2 yaca npu +4 °C, nocnensaHo oT 3ampassiBade 3a 1 yac npu -10 °C u 16 yaca
nipu -20 °C, cpio noBumaa Tpancno3unusaTa Ha Tyl. [loasuxuoctra Ha Tyl ce unaynupa upes
oxnaxxaane npu 6asHu Temrnoe(3°C /min) U HATPYIIBAHETO HA TPEXai03a BHTPE B KICTKUTE HIIH
oxnaxaanero npu Bucoku TemmoBe (100 °C/min) muHXxuOupa 3HAUUTETHO WHIYKIHATA Ha
TpaHcno3unusTa. Muaynupamara ot 3aMmpb3BaHe TpaHcm3unus Ha Tyl He ce HabmonaBa B
muTtoxoHApuanHu MyTanti (rho’) u B wietku ¢ HapymeH SCOL ren (Dscol wieTku), KOETO
JI0Ka3Ba, 4ye TpaHcHo3ulmsTa Ha Tyl, HHAYIMPaHO OT OXJIaXk/AaHe, 3aBUCH OT MUTOXOHPUATHOTO
okucnutenHo Qochopunupane. OTKpUxMe CbIIO, Y€ HHAyLUMpaHaTa OT 3aMpb3BaHe
TpaHcno3unus Ha Tyl € CBbp3aHO C MOBUIIIEH CUHTE3 M HATPyMBaHE HA CYMEPOKCHIHU aHHUOHU
(O2) B ketkure. HatpynBane Ha Oz 1 aktuBupane Ha Tyl TpaHCO3UIMS HE ce HAOII01aBa Cie/l
OXJIaXJIaHE Ha KIETKH C KOMIIPOMETHPaHH MHUTOXOHApHanHu ¢yHkuuu (rho, Dscol) wmm B
KIIETKH, IpeaBapuTenHo Tpetupanu ¢ Oz. HampaBeHo e 3akirouenue, de (1) MOBUIICHUTE HUBA HA
peakTuBHU Kucnopoanu BuaoBe (PKB) uMar kitouoBa posisi B akTUBUPAHETO U TPAHCIIO3UIIMATA



Ha Tyl peTpoTpaHCO30H B APOXKAECBU KIETKH, MOJUIOKEHU Ha 3amMpassiBaHe U (ii) KaTo ce uMa
IIpEBHUI BPEIHOTO Bb3JeiicTBHE Ha moBumieHuTe HUBa Ha PKB BbpXy kieTtkure, TpsabBa na ce
B3EeMaT CIICIMATHH MPEANa3Hu MEPKH, 3a J]a ce 30erHe Mpou3BOACTBOTO U HaTpynBaHeTo Ha PKB
10 BPEME Ha MPOLEIYPUTE 38 KPUOKOHCEPBALHS.

Abstract

Tyl is a retrotransposon of the yeast Saccharomyces cerevisiae whose transposition at new
locations in the host genome is activated by stress conditions, such as exposure to UV light, X-
rays, nitrogen starvation. In this communication, we supply evidence that cooling for 2 h at +4 °C
followed by freezing for 1 h at -10°C and 16h at -20°C also increased Tyl transposition. The
mobility of Tyl was induced by cooling at slow rates (3°C /min) and the accumulation of trehalose
inside cells or the cooling at high rates (100°C / min) inhibited significantly the induction of the
transposition. The freeze-induced Tyl transposition did not occur in mitochondrial mutants (rho’)
and in cells with disrupted SCO1 gene (Dscol cells) evidencing that the Tyl transposition induced
by cooling depends on the mitochondrial oxidative phosphorylation. We also found that the freeze
induced Tyl transposition is associated with increased synthesis and accumulation of superoxide
anions (O2) into the cells. Accumulation of Oz and activation of Tyl transposition were not
observed after cooling of cells with compromised mitochondrial functions (rho, Dscol), or in cells
pretreated with Oz scavengers. It is concluded that (i) elevated levels of reactive oxygen species
(ROS) have a key role in activation the transposition of Tyl retrotransposon in yeast cells
undergoing freezing and (ii) given the deleterious effect of increased ROS levels on cells, special
precautions should be taken to avoid ROS production and accumulation during cryopreservation
procedures.

I.7.3. Gyurova, A., Vladimirova, A., Peykov, S., Dimitrov, M., Strateva, T., & Dimov, S. G.
(2021). Characterization of Enterococcus durans EDD2, a strain from beehives with inhibitory
activity  against  Paenibacillus larvae. Journal of Apicultural Research, 1-14
https://doi.org/10.1080/00218839.2021.1936915 IF=1.4, SJR=0.499 (Q2)

Pesrome

Tosa uscnensane ce m3onmpa Enterococcus durans EDD2, koiiTo moka3Ba CHIHA HHXHOUTOpPHA
aktuBHOCT cpenry Paenibacillus larvae, npuuunuTtenst Ha OosiecTTa Ha aMEPUKAHCKHS THHUJIEI]
(AFB). lllaMbT € OTKPUT B MPSACHO CHOPAHH MOJIEHOBH I'PAaHY/IN OT YETUPH MMUYEITHU KOIIIEpa B CEJI0
Hymanmu (o6nact [Iupaon, buiarapus) u e ompeneneH upe3 cepusi OT MOIXOAM, BKIIIOYBAIIU
MOJIEKYJISIpHU, OMOXUMUYHH U (PU3UONIOTHYHU TecToBe. CEeKBEHHWPAHETO Ha ILIEeTUs T€HOM OT
wiargopmata [llumina HiSeq NGS ¢ 2 x 150 6a3u ciBoeHu kpaitHu 4eTeHHs pa3KpuBa HAIHYHETO
Ha JIBa KIbCTHPA, ChABPKAIIN FeHeTHUHHU JeTepMuHanTu 3a Enterocin L50A/L50B u Enterocin
P-nmogoOHu OakTepHOLMHU, KaTO MBPBHUTE C€ M3BBPIIBAT OT XPOMO30MaTa, JOKATO BTOPUST
NpUCHCTBA B mpennoaraeM miazmu. E. durans EDD2 cpiro 6emie mouioskeH Ha TeHETUYHU |



MUKPOOHOJIOTUYHH TECTOBE 32 HAKOJIKO (haKTOpa Ha MAaTOT€HHOCT U He Oelle OTKPUT HUTO €/IWH.
Tesu pesynrartu, chueTanu ¢ (pakra, 4e maMbT IPUCHCTBA B YETHUPH, HO HE BbB BCHUKHU 15 Kotepa
B ITYEJIMHA, MPEATIONIAraT, Ye TOBa He € Pe3yATaT OT HAKAKBO YOBEIIKO MJIM KMBOTHHCKO (heKaTHO
WM JAPYT BUJI 3aMbPCSABAHE B ChbCETHUTE IOJIETA, a TIO-CKOPO CE MO IbPKa B MUKPOOMOMUTE Ha
ITYEIUTE U CE IIPEHACs B IOJICHOBUTE IPAaHyIM OT CIIIOHKaTa Ha Hacekomure. JlokaszaHo e, ue E.
durans EDD2 nputexaBa cuiIHa IpOOMOTHYHA MHXHMOUTOPHA akTUBHOCT cpeuty P. larvae mopaaun
IIPOM3BOJICTBOTO Ha OAKTEPUOLIMHHU.

Abstract

In this research, we report the isolation of Enterococcus durans EDD2, which showed strong
inhibitory activity against Paenibacillus larvae, the causative agent of the American foulbrood
disease (AFB). The strain was found in freshly col lected pollen granules from four beehives in
Dushantzi village (Pirdop region, Bulgaria), and was determined by poly phase approach including
molecular, biochemical, and physiological tests. Whole-genome sequencing by the 1llumina HiSeq
NGS platform with 2 x 150 bases paired-end reads revealed the presence of two contigs containing
genetic determinants for Enterocin L50A/L50B and Enterocin P-like bacteriocins, the first ones
being carried out by the chromosome, while the second one being present on a putative plasmid.
E. durans EDD2 was also subjected to genetic and microbiological tests for several pathogenicity
factors, and none was found. These results, combined with the fact that the strain was present in
four, but not all of the 15 beehives in the apiary, suggest that it is not a result from some human or
animal fecal or other types of contamination in the adjacent fields, but rather it is maintained within
the bees microbiomes and was transferred to the pollen granules by the insects' saliva. It was
proven that E. durans EDD2 pos sesses a strong probiotic inhibitory activity against P. larvae due
to the production of bacteriocins.

I.7.4. Pontieri, P., Del Giudice, F., Dimitrov, M. D., Pesheva, M. G., Venkov, P. V., Di Maro,
A, ... & Pizzolante, G. (2016). Measurement of biological antioxidant activity of seven food-grade
sorghum hybrids grown in a Mediterranean environment. Australian Journal of Crop Science,
10(7), 904 DOI: 10.21475/ajcs.2016.10.07.pnel8 SIR=0.410 (Q2)

Pesrome

Coproto € HM3TOYHUK Ha AHTUOKCUJIAHTHU CHEIUHEHUS, BKJIIOUHUTEIHO (PEHOJIHU KUCEIUHH,
(G1aBOHOMM M KOHJAEH3UPAaHU TaHMHU. B TOBa mpoyuBaHe HUE U3MEPUXME AHTUOKCHJAHTHUS
KalaiuTeT Ha ceJleM XuOpuaa 0510 copro 3a xpaHa, otrienanu B FOxxHa Mrtanus, n3nonsBaiku
KJIeTpyHo-0a3upan Tect TylantuPKB u xumukana 2,2-audenun-1-nukpunxuapasun (DPPH) u
2,2"-a3uHo0uC -(3-eTmiOeH30THA30IMH-6-cyndonoBa kucenuna) (ABTS) anamusu. IIpobute
chllo Osixa aHaiM3upaHu 3a (eHosHO chabpkanue. TecTsT TylantiROS mokasa, ye Bcuuku
XUOpUAM TMpHUTEXKaBaT aHTHOKCUAAHTHA AKTUBHOCT U ca €(EeKTUBHU NMpH 00E3BPEkKAAHETO Ha
akTuBHHUTE BUnoBe ABTSe+, Ho nposBsBar cnab DPPHe antupagukanen egpexrt. OcBeH TOBa,



BCHYKU MPOOW MMAT MOJOOHM CTOWHOCTH 3a 00mo (eHOTHO chabpkanue. CTaTHCTUYECKUTE
aHaJIM3M TNOKa3BaT IOJIOKUTENHA Kopenauus mexny aaHHure 3a ABTS u DPPH (R = 0,61) u
cnabo MOJIOXKHUTETHA Kopeianus Mexnay aanaute 3a ABTS u TylamtuPKB (R = 0,38).
W3nomsBaneTo KakTo Ha OWOJOTHMYHM, Taka M HAa XHMHAYHM TECTOBE 3a OIICHKAa Ha
AQHTUOKCUIAHTHHS KalalluTeT HYU MO3BOJISIBA ]a N30€peM COPTOBE COPIroO C BUCOK aHTHOKCHIAHTEH
MOTEHINAJI, ITOJIE3HHU 32 YOBEIIKOTO 3/IPaBe.

Abstract

Sorghum is source of antioxidant compounds including phenolic acids, flavonoids and condensed

tannins. In this study, we measured the antioxidant capacity of seven white food-grade sorghum
hybrids grown in Southern Italy using the TylantiROS cell-based test and the chemical 2,2-
diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azinobis-(3-ethylbenzothiazolin-6-sulfonic acid)
(ABTS) assays. Samples were also analyzed for phenolic contents. TylantiROS test showed that
all hybrids possessed antioxidant activity and were effective in scavenging the ABTSe+ target
species but they exerted a weak DPPHe antiradical effect. Furthermore, all samples had similar
values for total phenolic content. Statistical analyses showed a positive correlation between the
ABTS and DPPH data (R = 0.61) and a weakly positive correlation between the ABTS and
TylantiROS data (R= 0.38). The utilization of both biological and chemical tests for the
antioxidant capacity evaluation make us able to select varieties of sorghum with high antioxidant
potential useful to promote human health.

I.7.5. Peykov, S., Vladimirova, A., Guyrova, A., Dimitrov, M., Strateva, T., & Dimov, S. G.
(2020). Draft genome sequences of Enterococcus durans EDD?2 strain associated with honeybees.
AIMS Agriculture and Food, 5(2), 288 DOI: 10.3934/agrfood.2020.2.288 1F=1.9, SJIR=0.316 (Q2)

Pesrome

W3cnensana e nmpeamnojaraeéMa reHoMHa MOCIeI0BAaTEIHOCT ¢ OaKTEPHOIIUIEH MOTEHI[HAIT Ha 1AM
Enterococcus durans EDD2, uzonupasn oT npsicHO ChOpaHu MOJIEHOBH I'PaHyIId, TOJIyYCHH OT TPH
pa3IUYHU MYETHH Komiepa. To3u u30J1aT MoKa3Ba CHIIHA HHXHOUTOPHA aKTUBHOCT iN VItro cpemry
Paenibacillus larvae ATCC 9545; o To3u HaYMH [OCIEIOBATEIHOCTTAa HA T€HOMA, IIpeACTaBeHa
TYK, IlIe JOMPUHECE 3a M0-100p0 pa3dupaHe Ha HErOBHS 3aIMTCH MOTEHIIMAN CPEIly HHBA3MUs Ha
OaKkTepHaJHH MAaTOTECHHM, KaKTO M 3a OILCHKATa HA HErOBHS IIOJIE3€H MOTEHIHA 3a IMYETHHUTE
KOJIOHUH.



Abstract

We report the annotated draft genome sequence of Enterococcus durans EDD?2 strain isolated from
freshly collected pollen granules derived from three different beehives. This isolate showed strong
inhibitory activity in vitro against Paenibacillus larvae ATCC 9545; thus the genome sequence
presented here will contribute to a better understanding of its protective potential against bacterial
pathogen invasion, as well as to the assessment of its beneficial potential for the bee colonies.

I.7.6. Enchev, P., Zarev, Y., Dakovska, A., Todorova, T., Dimitrov, M., Rivera-Mondragén, A.,
lonkova, I. Pentacyclic triterpenoids from the leaves of Cecropia longipes. (2024)Pharmacia 71:
1-8 DOI 10.3897/pharmacia.71.e134276 IF=1.1, SJR=0.244 (Q2)

Pe3rome

PoxsT Cecropia (Urticaceae) sxmouBa 61 abpBeCHHM BHIa, Cpemiallld CE TMPEAUMHO B
Tponu4eckuTe ropu ot Mekcuko a0 IOxHa Amepuka, BKIFOUATENTHO ApKEHTHHA, bpaswms,
[Taparsait u [lanama. Te3u BUAOBE ca HEAOCTATHUYHO MPOYYEHH, KATO MOBEYETO MPOYUYBAHUS CE
¢doxycupaT BBpXY (EHOJHU MPOU3BOJHU Ha EKCTPaKTH OT JucTa. TpaaullMOHHO BHUIOBETE
Cecropia ce w3moi3Bar 3a JiedeHHE Ha 3a00JsIBaHHs KaTo acTMa, OpoHXHUT u jauaber. Tosa
uscieiBane ce GoKycupa BbpXy HepoctaThuHo npoydueHus Bug C. longipes ot [Tanama, ¢ nien aa
aHaJIM3Mpa TPUTEPIEHOBUTE MPOM3BOJAHU B JucTata My. Upe3 cepuss oT Xpomarorpadcku
pa3fensHus U IPEYUCTBAHUS OgXa U30JMPAHU TPU MEHTAIMKINYHU TpuTeprneHonad. C nomomira
Ha 1D u 2D NMR ekcnepumentn 1 HRESI-MS ananu3 0sxa uaeHTUGUIHUPAHU CIICIHHUTE
chemuHeHUS: 1900 XuapokcuazuatudHa KucenuHa, 10,3[,23-Tpuxuapokcuonean-12-eH-28-oBa
KHCEJIMHA U PO3aMYyJATHHOBA KHCeNlnHa. Te3u ChbeOUHEHHs ca M30JIMpaHH 3a mbpBH BT oT C.
longipes u pox Cecropia. TecroBeTe 3a FeHOTOKCHYHOCT, U3II0JI3BAIK S. CErevisiae, mokassar, ue
JIB€ CBEOUHEHUs II0Ka3BAT I€HOTOKCHMYHA AKTUBHOCT IpPU BCUYKM KOHIEHTpauuu. 3a 19a
XUJIpOKCHA3UaTHATa KUCEJIMHA ce HaOMoJaBa TEHOTOKCHYEH MOTEHIMAl IpH I0-BUCOKHU
KOHIIEHTPALIMH, HECBBP3aHH C OKCUJIATUBHUS CTPEC, KOETO Mpearoiara Apyru MEXaHU3MU.

Abstract

The genus Cecropia (Urticaceae) comprises 61 tree species primarily found in tropical rainforests
from Mexico to South America, including Argentina, Brazil, Paraguay, and Panama. These species
are under-researched, with most studies focusing on phenolic derivatives from leaf extracts.
Traditionally, Cecropia species are used to treat ailments such as asthma, bronchitis, and diabetes.
This study focuses on the underexplored species C. longipes from Panama, aiming to analyze
triterpene derivatives in its leaves. Through a series of chromatographic separations and
purifications, three pentacyclic triterpenoids were isolated. Using 1D and 2D NMR experiments
and HRESI-MS analysis, the following compounds were identified: 19a hydroxyasiatic acid,
la,3pB,23-trihydroxyolean-12-en-28-oic acid, and rosamultic acid. These compounds were isolated



for the first time from C. longipes and the genus Cecropia. Genotoxicity tests using S. cerevisiae
revealed that two compounds exhibited genotoxic activity at all concentrations. For 19a
hydroxyasiatic acid, genotoxic potential was observed at higher concentrations, unrelated to
oxidative stress, suggesting other mechanisms.

I.7.7. Todorova TI, Parvanova PN, Boyadzhiev KP, Dimitrov MD, Chankova SG (2023)
Genotype differences towards lead chloride harmful action. In: Chankova S, Danova K, Beltcheva
M, Radeva G, Petrova V, Vassilev K (Eds) Actual problems of Ecology. BioRisk 20: 37-57.
https://doi.org/10.3897/biorisk.20.97598 , SJR=0.254 (Q3)

Pe3rome

[lenta Ha u3zcnenBaHeTo Oelle 1a XBbPJIM IOBEYE CBETIMHA BbpXY HauMHa Ha aelictBue Ha PbCla
(MoA) B 3aBHCHUMOCT OT TCHOTHIIA 4Ype3 H3MOJ3BaHE HA TPU MOJICIIHA OpraHm3Ma ¢
MUKpPOOHOJIOTHYHN, OMOXUMHUYHH W MOJICKYJIISIPHU TOJIXOAW. M3MoyB3BaHU ca TP MOJICITHU
cucremu — Chlamydomonas reinhardtii mam 137C — nus T (WT), Saccharomyces cerevisiae
mam D7ts1 u Pisum sativum L. xyntuBap Ranl u nBe ekcriepuMeHTaTHU CXeMH — KPaTKOCPOYHO
u aweirocpouHo tperupane. C. reinhardtii u S. cerevisiae wierpunu cycnensuu (1 x 106
kieTku/ml) B Kpas Ha €KCHOHEHIIMaTHaTa W HA4YaJlOTO Ha CTallMoHapHa ¢a3za Ha pacTex Osxa
TpPEeTUpaHu ¢ pa3nudyau KoHieHTpanuu Ha PbCly (0.45-3.6 mM) B npoasibkeHue Ha 2 daca. [lo-
uucku koHrentpanuu Ha PbClz (0,03-0,22 mM) chio ca tecrBanu Bepxy C. reinhardtii 137C.
KpartkocpouHno tpetupane n0 2 quu ¢ koHueHntpanuu Ha PbCl, B nuanazona ot 0,45-3,6 mM u
JTBJITOCPOYHO TpeTupane 10 10 qHu ¢ KoHIeHTpamuy B nuarna3ona 0,45—2,7 mM Gerire u3BbpIIIEHO
BBpXy P. sativum L. cemeHa u pacTeHus, CbOTBETHO. J[BITOCPOYHO TPETHPAHE C KOHIICHTPAIIUS
Ha PbCl; or 3,6 mM He € TecTBaHO TMOpPaad MHOTO CHJIHHS TOKCHYEH e(eKT (CMBPT Ha
pacrenusTa). M3mon3BaHu ca ciaeaHuTe KpaiiHu koHueHTpammu— 3a C. reinhardtii: kmeTbuHO
NpeXUBsBaHE, ,BUAMMH MyTallMd, ABYBEepXKHH cKbcBanus Ha JIHK (JABP), MJIA,
BbTpekiaeTsuHn nepokcuau (H202) u poTOoCHHTETHYHN MUTMEHTH; 3a S. Cerevisiae — KIeTh4YHO
MpeKUBsIBaHe, T€HHA KOHBEpCHUs, oOOpaTHa MyTalus, MHTOTHYEH KpOoCHHTOBBp, DSB,
cynepokcunnu annonu, MJIAu rayratuon (GSH); P. sativum L. — mokxbiBaHe U AbDKHHA Ha
KopeHa (KpaTKOTpaiHO TpeTHpaHe), mpookcuaaTuBHu Mapkepu —MJIA, H202 u potocuHTeTHYHN
MUTMEHTH (TIPOIBIKUTENHO TpeTupane). Paznukure B renorumna mexay C. reinhardtii (0,047 mM)
u S. cerevisiae (1,66 mM) ce HabiromaBaT OT: KOHICHTPALMH, TPeau3BUKBaIK 50% CMBPTHOCT
(LDso) u uaaykiust va JIBP. O6patHo, He € OTKPUT MyTareHeH eeKT U 3a JBara eJHOKICThUHH
TecToBu Mojena. Jlek TokcuueH kamauuteT Ha PbCI2, u3mepeH kato wuHXMOMpaHEe Ha
KBJIHSEMOCTTa Ha ceMeHara Ha Pisum sativum L. u okosno 20% HamansBaHe Ha ObJDKUHATA Ha
KOpEeHa, ceé OTKpWBa Clie]] TPETHpaHE C KOHIIEHTPAlMH, PaBHH WJIM MO-BUCOKH OT 1,8 mM.
Pa3HoobOpa3uero oT peakuuu Ha CTpeC MEXIy JBaTa TECTOBM MOJeNa Ha pacTeHHs Oere
JIeMOHCTpHUpaHo upe3 cpaBHaBaHe Ha MJIAu H20». 3aBucumo oT 103ara yBelMueHUE Ha HUBATa
Ha H>O; u He3nauntenHo yBennyeHne Ha HuBaTa Ha MJIA (okono 9—-15%) ca usmepenu, Kkorato


https://doi.org/10.3897/biorisk.20.97598

kierkute Ha C. reinhardtii ca Tpetupanu ¢ KoHIeHTpanuu B auamna3ona ot LD2o LDgg (0,03-0,11
mM). Ananusupaiiku kuHeTnkata Ha MDA u H>O2 B rpaxoBu nucta, Hail-u3paseH e(dekT Ha
KOHIIeHTpanusl € mokasad 3a 2,7 mM. HamansBane Ha ()OTOCHHTE3MpAIUTE MUTMEHTH Oere
YCTAaHOBEHO B JIBaTa €KCIIEPUMEHTAITHH T1aHa — KpaTtkocpouno nipu C. reinhardtii u apirocpodso
npu Tpetupane ¢ P. sativum. [IpookcuIaTHBHUAT MOTEHIMAN CHIIO € J0Ka3aH B S. cerevisiae Bb3
OCHOBa Ha nosuileHn HUBa Ha MJIA u cynepokcuanu annonu u HamaneH GSH. [lomyuaBa ce
Hoa mHpopMmanus, ye PbCl, moxe ma mornmsie Ha JIHK monekynata u (OTOCHHTETUIHHUTE
MUTMEHTH 4Ype3 MHIYKIHA Ha OKCUJATHBEH cTpec. Hameto mpoydBaHe pa3kpu, 4e CTETNEeHTa Ha
peakuus Ha ctpec kbM PbClz e cnennduuna 3a renotuna. Hamero otkputue, ue Chlamydomonas
reinhardtii e wyBcTBHUTENHA TecToBa cuctema KbM PbCly, mompunacs 3a nobpu crtpaTeruu 3a
pasKkpuBaHe HAa MHOTO HHCKM HHMBAa Ha TPUCHCTBAIIM 3aMBbpCUTENH. TOBa € MBPBUAT JOKIAL,
JOKOJIKOTO 3HaeM, MoTBbpkAaBami, ue PbClo moxe ma umuaymupa JIBP B Chlamydomonas
reinhardtii u Saccharomyces cerevisiae.

Abstract

The aim of the study was to throw more light on the PbCl> mode of action (MoA) depending on
the genotype by the application of three model organisms and microbiological, biochemical, and
molecular approaches. Three model systems — Chlamydomonas reinhardtii strain 137C — wild type
(WT), Saccharomyces cerevisiae strain D7tsl, and Pisum sativum L. cultivar Ranl and two
experimental schemes — short- and long-term treatments were used. C. reinhardtii and S. cerevisiae
cell suspensions (1x106 cells/ml) at the end of the exponential and the beginning of a stationary
phase of growth were treated with various PbCl. concentrations (0.45-3.6 mM) for 2 hours. Lower
PbCl, concentrations (0.03-0.22 mM) were also tested on C. reinhardtii 137C. Short-term
treatment for up to 2 days with PbCI2 concentrations in the range of 0.45-3.6 mM and long-term
treatment for up to 10 days with concentrations in the range of 0.45-2.7 mM was performed on P.
sativum L. seeds and plants, respectively. Long-term treatment with a PbCI2 concentration of 3.6
mM was not tested because of the very strong toxic effect (plant death). The following endpoints
were used — for C. reinhardtii: cell survival, “visible” mutations, DNA double-strand breaks
(DSBs), malondialdehyde (MDA), intracellular peroxides (H202 ), and photosynthetic pigments;
for S. cerevisiae — cell survival, gene conversion, reverse mutation, mitotic crossing-over, DSBs,
superoxide anions, MDA and glutathione (GSH); P. sativum L. — germination and root length
(short-term treat ment), pro-oxidative markers — MDA, H20 and photosynthetic pigments (long-
term treatment). Genotype differences between C. reinhardtii (0.047 mM) and S. cerevisiae (1.66
mM) were observed by two endpoints: concentrations inducing 50% lethality (LDso) and DSB
induction. By contrast, no mutagenic effect was found for both unicellular test models. A slight
toxic capacity of PbCl,, measured as inhibition of Pisum sativum L. seed germination and around
20% root length reduction was revealed after the treatment with concentrations equal to or higher
than 1.8 mM. The variety of stress responses between the two plant test models was demonstrated
by comparing MDA and H20.. A dose-dependent increase in H2 O2 levels and a minor increase
of MDA levels (around 9-15%) were measured when C. reinhardtii cells were treated with



concentrations in the range of LD2o LDgo (0.03-0.11 mM). Analyzing the kinetics of MDA and
H20, in pea leaves, the most pronounced effect of concentration was shown for 2.7 mM. A
decrease in the photosynthetic pigments was detected in the two experimental designs — short-term
on C. reinhardtii and long-term on P. sativum treatments. The pro-oxidative potential was also
proven in S. cerevisiae based on increased levels of MDA and superoxide anions and decreased
GSH. New information is gained that PbCl> can affect the DNA molecule and photosynthetic
pigments via induction of oxidative stress. Our study revealed that the magnitude of stress response
towards PbCl; is genotype-specific. Our finding that Chlamydomonas reinhardtii is a sensitive test
system towards PbCl, contributes to good strategies for revealing very low levels of contaminants
present chronically in main environmental matrices. This is the first report, as far as we know,
affirming that PbCl> can induce DSBs in Chlamydomonas reinhardtii and Saccharomyces
cerevisiae.

I.7.8. Dimov, S. G., Guyrova, A., Vladimirova, A., Dimitrov, M., Peykov, S., & Strateva, T.
(2020). WGS-based characterization of the potentially beneficial Enterococcus faecium EFD from
a beehive. Molecular Biology Reports, 47(8), 6445-6449 DOI: 10.1007/s11033-020-05663-5
IF=2,6, SJR=0.532 (Q3)

Pesrome

B Hamm aHU, Topaau MOTEHIMATHOTO UM MPUIIOKEHHE KaTo MPOOUOTHIIM 3a XOpa WIH KUBOTHU,
MHOTO TOJIE3HH MJIEUHOKHCENIHU OaKTepHH ca HM30JUPaHU OT PazIu4YHU NPUPOTHHU cpenu. Te
BKJIIOUBAT MpEACTaBUTENNTE Ha poja Enterococcus - nocra cneunduyHu nopaau ABYCMHUCICHUS
CH XapakTep, BapHpalld OT NaTOreHH [0 NpPOOHMOTHYHM IamoBe. B Hamata paboTta Hue
npejcTaBsMe 0a3upaH Ha cekBeHUpaHe Ha nenus renoM (WGS) noaxo 3a olieHka Ha MOTEHIalIa
Ha MpOM3BEXKIAIINUTE OakTepuoluH ENtErocoCCUs m3onatu OT MYENHU KOIIepU Ja CIyXaT KaTo
€CTeCTBEHM Oapuepu cpeuly OakTepuanHu MHPEKIuU, Ipu MeJoHOCHUTE myenu. [loTeHuuannu
Enterococcus spp. u3oiat OT MOJICHOBH I'paHyIu OsXxa TECTBaHU C TECT 3a JUQY3Hs B AMKH 3a
aKTHBHOCT Ha OaktepuonuH cpemry Paenibacillus larvae, npuuwnaurens Ha Oosectra Ha
amepukanckus rauien (Al). /IBa oT Tx 1agoxa MOJOKHUTETHU PE3yATaTH U OsXa ONpeie]ieHH Ha
BHJIOBO HHMBO 4pe3 cekBeHupane Ha 16S rRNA renn. Cnen ToBa Te 0s1xa moamokeHu Ha WGS ¢
nomoita Ha mnatdopmara Illumina HiSeq. [Tonydyenute HeoOpaboTeHHn yeTeHUS Ha IaHHU Osixa
00paboTeH U MOMBIHUTETHO aHAIM3UPAHU Ype3 U3IMOJ3BaHE CaMO HA CBOOOJHO JAOCTHIIHU yeo
6asupanu 0aza nannu (TproornpoBoasT Shovill, QUAST, BAGELA4, ResFinder, VirulenceFinder
u PlasmidFinder). Ananu3bpT mokasa, 4ye u ABaTa MPEACTABISIBAT KIOHATHO WACHTUYHHU HU30J1aTH
oT eauH W cbil maM. To3u crnenuduuen mam e HapeueH Enterococcus faecium EFD wu e
reHoTunusupad ot cbpBbpa MLST-2.0. Iler rena Ha GakTepUONMH OsSXa OTKPUTH B CIIIOOCHUS
TEHOM, MPEIOCTaBIHKA BB3MOXKHO OOSICHEHHE 3a aHTUMUKPOOHUTE CBOMCTBA Ha H30JaTa.
[IpoTtenHoBaTa mpupoda Ha MHXHUOUTOPHHUS/UTE areHT/u Oellie MOTBBPJCHA Upe3 TPEeTUpaHE C
npotrenHaza K. He 0sdxa OTKpUTH [NETEPMHUHAHTH Ha PE3UCTEHTHOCT 3a KIMHUYHO BaKHU



AHTUOMOTHIM W (YHKIIMOHAIHU T€HU Ha BUpPYJEHTEH (akTop. BHonHpopManMoOHHUTE aHAIN3H
Ha JIHK nmocnenoBarenHocT npeanosarar, ye E. faecium EFD ue e matorenen. HaGmonenuero,
gye E. faeccium EFD npucbcTBa B oBeye OT €MH OT KOIIEPHUTE B MUENMHA, IpeArnoara, ye E.
faecium EFD e tam karo Wact OT HOpMaiHara MHKpOOHOTa Ha Koiuepa. ToBa OTKpUTHE, B
KOMOMHAIUS ¢ HeroBara aHTHOAKTepHalHa aKTHBHOCT cpenry P. larvae, momgyepraBa To3u HOB
n30JaT Karo MnoTeHIHuaneH ectecTBeH areHT cpeily AFB. OcBen ToBa moaxonwT, OazupaH Ha
WGS, noknaiBaH TyK, Ce OKa3a MHOTO €(EeKTHBEH OT TJIelHa TOYKa Ha Pa3XxOJUTe U BPEMETO 3a
CKPUHMHT Ha IIPHJIOKMMOCTTA Ha HOBHU IPO- U MPeOMOTUYHM 11aMoBe ENterococcus xato cpeacraa
3a 3allliTa Ha MYEJHUTE KOJIOHUH.

Abstract

Nowadays, due to their potential application as probiotics for humans or animals, many beneficial

lactic acid bacteria have been isolated from different natural environments. These include members
of the genus Enterococcus - quite specific due to their ambiguous nature, varying from pathogens
to probiotics. In our work we present a whole-genome sequencing (WGS) based approach for
assessing the potential of bacteriocin-producing Enterococcus isolates from beehives to serve as
natural preserving agents against bacterial infections associated with honeybees. Potential
Enterococcus spp. isolates from pollen granules were tested with the well diffusion assay for
bacteriocin activity against Paenibacillus larvae, the causative agent of the American foulbrood
disease (AFB). Two of them gave positive results and were determined at species level by 16S
rRNA genes sequencing. They were then subjected to WGS using the Illumina HiSeq platform.
The resulting raw data reads were processed and further analyzed by using only freely available
web-based tools (the Shovill pipeline, QUAST, BAGEL4, ResFinder, VirulenceFinder and
PlasmidFinder). The analysis revealed that both of them represent clonally identical isolates of the
same strain. This specific strain was named Enterococcus faecium EFD, and was genotyped by
the MLST-2.0 Server. Five bacteriocin genes were found in the assembled genome, providing a
possible explanation for the antimicrobial proper ties of the isolate. The protein nature of the
inhibitory agent/s was confirmed by treatment with proteinase K. No resistance determinants for
clinically important antibiotics and functional virulence factor genes were detected. The
bioinformatic analyses of the draft genome sequence suggest that E. faecium EFD is not
pathogenic.The observation that E. faecium EFD was present within more than one of the beehives
in the apiary proposes the idea that E. faecium EFD is there as a part of the normal beehive
microbiota. This finding, in combination with its antibacterial activity against P. larvae, highlights
this novel isolate as a potential natural preserving agent against AFB. Furthermore, the WGS-
based approach reported here proved to be very cost- and time- efficient, for screening the
applicability of new pro- and prebiotic Enterococcus strains as beehive protection agents.



I.7.9. Aleksandrova, V., Chikov, G., Velikova, G., Dimitrov, M., & Dimov, S. G. (2013). In
vivo antioxidant activity evaluation of peptides produced during the fermentation of yoghourt-like
dairy products. Bulg J Agri Sci, 19, 97-100 SJR=0.162 (Q3)

Pesrome

Konekuus ot Hsakosko aecetku mama Lactobacillus, mpunamiexaiy kbM pas3jinyHu BHIOBE, €
CKpaHHpaHa 3a MPOTCOJIMTHYHA aKTHBHOCT 4pe3 elIeKTpodopes3a ¢ MOJMAKPUIAMHJICH Tell T10
BpEeMe Ha KyJTHBHpaHE B 00e3MacieHo MIISKO (IaHHUTe He ca moka3anu). Yetupu Lb. delbrueckii
IIaMOBe ca M30paHM BH3 OCHOBA Ha TAXHATa J0Opa MPOTCONIMTHYHA AKTUBHOCT. Bcuuku Te
npuHaUIekKaT KbM mojsupoBere bulgaricus u lactis u Osxa w3non3BaHM B KOMOHWHAIMS C
ThproBckara 3akBacka 3a kuceno misiko LBB BY D4 (,En bu Bymrapuxym” AJl, Codus,
bparapus) 3a nmpou3BOACTBOTO Ha MOJOOHM HAa KUCEJIO MJISIKO MJIEYHM IMPOIYKTH, KOUTO Osixa
JOMBITHATEITHO aHAJM3UPAHU 3a IN VIVO aHTHOKCHIAHTHA aKTUBHOCT, IPHYMHEHA OT MENTHIUTE,
MOJy4eHH IO BpeMe Ha (epMeHTanusTa Ha MICYHUTE NPOTEHHH. belie ycTaHOBEHO, Ye
KOHIICHTpAIMATa Ha peakTWBHU Kuciopoanu BuaoBe (PKB) B kuBUTE KICTKM Ha JPOXKIUTE
(M3M0JI3BaHK KaTO MHIMKATOP 3a TeCTa) € MO-HUCKA, KOraTo ce TPETHpAT ¢ MPOOH, MOIY4CHH OT
KOMOWHHMpPAHU 3aKBAaCKH, B CPaBHCHHE CaMO C ThpProBckara 3akBacka. HaOunrogaBaHu ca ChIIO
Pa3IUKU MEXy IIaMOBETe, KOETO MPEroiara, 4e pa3inuHUTe aMOBE MPUTESKABAT Pa3InIHH
HUBA Ha MPOOMOTHYHHM AaHTHOKCHIIAHTHHU CBOMCTBA IN VIVO. JIOKOJIKOTO € U3BECTHO HA aBTOPHUTE,
TOBA € ITBPBOTO M3CJIEJBAHE Ha AHTHOKCHIAHTHATA aKTUBHOCT Ha MPOTEHNHA Ha (pepMEHTHPATIOTO
MJISIKO, M3II0JI3BAaiKM N VIVO cHCTEMA 3a TECTBAHE.

Abstract

A collection of few dozens Lactobacillus strains belonging to different species was previously
screened for proteolytic activity by polyacrylamide gel electrophoresis during cultivation in skim
milk (data not shown). Four Lb. delbrueckii strains were selected based on their good proteolytic
activity. They all belonged to the subspecies bulgaricus and lactis, and were used in combination
with the commercial yoghourt starter LBB BY D4 (“LB Bulgaricum” PLC, Sofi a, Bulgaria) for
the production of yoghourt-like dairy products, which were further analyzed for in vivo antioxidant
activity caused by the peptides obtained during the fermentation of the milk proteins. It was found
that the concentration of the reactive oxygen species (ROS) within living yeast cells (used as
indicator for the test) was lower when treated with samples obtained by the combined starters in
comparison with the commercial starter only. Differences between the strains were also observed,
thus suggesting that different strains possess different levels of probiotic antioxidant properties in
vivo. To the authors knowledge this is the first study of the antioxidant activity of the fermented
milk protein using an in vivo testing system.



I.7.10.Tsvetelina Velikova,lssa El Kaouri,Konstantina Bakopoulou,Milena Gulinac,Kremena
Naydenova, Martin Dimitrov, Milena Peruhova, Snezhina Lazova. Mucosal Immunity and
Trained Innate Immunity of the Gut.Gastroenterol.Insights 2024, 15(3),661-
675; https://doi.org/10.3390/gastroent15030048 - 2 Aug 2024 IF=1.5, SJR=0.425 (Q3)

Pe3rome

MyKO3HUAT UMYHUTET U BPOJCHUS UMYHHUTET HA YyepBaTa UrpasiT OCHOBHA POJISL B IOBbPKAHETO
Ha YpeBHATA XOMEOCTa3a U 3aIUTaTa CPElry MUKpOOHHU MaToreHn. To30Ba Mpoy4YBaHe MPEI0CTABS
IIperJie]] HA MEXaHU3MHUTE, JIEXKAIIY B OCHOBATA HA MYKO3HHSI UMYHHUTET U KOHIIEMIUATA 32 BPOJACH
UMYHUTET B uepBaTa. AHalU3MpalK{, B3aUMOJEHCTBHUETO MEXAy YpeBHAaTa MHKpPOOHOTa U
MMyHHaTa CHCT€Ma Ha TOCTONPHUEMHHUKA, MOMYEPTABAMKM pOJSATA HA EHNUTEIHUTE KIIETKH,
JNEHJIPUTHUTE KJIETKH U JIMM(OUIAHM KJIETKH, KaKTO M KOHIEMIMATA 3a BPOJEH HMYHUTET U
HEroBaTa poJjis 3a MOAIbpPKaHE MM CMEKYAaBAaHE Ha BB3MAJICHHETO Ha yepBara. Hue cbiio Taka
aHaJIM3MpaMe HACTOSIIIATE MOJIEH 3a U3CIIEIBAHE HA MYKO3HUS UIMYHUTET, TEXHUTE OIPAHUYEHUS
U Kak Morar Ja Obaar npeogosieHu. OCBeH TOBa, HUE U3CIieBaMe MOTEHIIMAIHUTE TeparneBTUYHN
MOCJEANIM OT MOJIYJIMPAHETO HA MYKO3HHMS UMYHUTET W BPOJAEHHS UMYHHUTET IPH CTOMAIIHO-
ypeBHHU 3a00ssBanHusl. CaMo upe3 U3sICHsIBaHe Ha MEXaHU3MUTE, JIeKaIlll B OCHOBAaTa HA MYKO3HHUS
MMYHUTET U KOHIIETIHMSTA 32 BPOJEHUS MMYHUTET, MOraT Jia ObJaT MPHJIO)KEHH WHOBATUBHU
MOJXOJH 33 MOJTYJIMPAHE HA UMYHHUTE OTTOBOPU M BB3CTAaHOBSIBAHE HA YPEBHATA XOMEOCTa3a B
KOHTEKCTa Ha CTOMAIIHO-YPEBHUTE Pa3CTPONCTBA.

Abstract

Mucosal immunity and trained innateimmunity of the gut play a pivotal role in maintaining
intestinal homeostasis and defending against microbial pathogens. This review provides an
overview of the mechanisms underlying mucosal immunity and the concept of trained innate
immunity in the gut. We discuss the interaction between gut microbiota and the host immune
system, highlighting the role of epithelial cells, dendritic cells, and innate lymphoid cells, as well
as the novel concept of trained innate immunity and its role in perpetuating or attenuating gut
inflammation. We also comment on the current models for investigating mucosal immunity, their
limitations, and how they can be overcome. Additionally, we explore the potential therapeutic
implications of modulating mucosal immunity and trained innate immunity in gastrointestinal
diseases. Only by elucidating the mechanisms underlying mucosal immunity and the concept of
trained innate immunity, innovative approaches to modulate immune responses and restore
intestinal homeostasis in the context of gastrointestinal disorders could be implemented.


https://www.mdpi.com/2036-7422/15/3/48
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I.7.11.Dimitrova, M, Miteva, D, Todorova, T, Parvanova, P, Yovkova, M, Dimitrov, M.,
Chankova, S. DNA-repair deficient strains Chlamydomonas reinhardtii as good tools for
environmental toxicology. Comptes rendus de 1’ Académie bulgare des Sciences, 2022, 75, 2, 223-
229 DOI: 10.7546/CRABS.2022.02.07 1F=0,3, SJR=0.182 (Q3)

Pe3rome

Ilenra Ha HacTOAIIOTO M3cienBaHe Oelle Ja ce CpaBHU peaklMATa Ha CTpPEeC Ha I1aMOBE
Chlamydomonas reinhardtii ¢ pasnuuna cniocoonoct na JJHK-penapaius, TpeTupanu ¢be 3€01MH
3a J1a ce pa3paboTh HabOp OT METO/IU 3a OMpe/IesTHE Ha HUCKU HUBA HAa KceHoOnoTunu. Yetupu
renotuna C. reinhardtii — 137C (muB Tumn); CW15 (6e3 knerbuna crena); UVS-10 (nedunur Ha
pexoMOMHaNMs-Bb3CTaHOBsIBaHEe); bsxa npunoxenn UVS-14 (nedpuuur Ha mnomnpaBka Ha
HECHOTBETCTBUE) M PA3NIMYHMA KpPAHM TOYKM — TECT 3a MPEKHUBIEMOCT HAa MHKPOKOJIOHHHU,
konmaectBa Manonauanaexun (M/IA) u BeTpekierpueH HoO», chabpikaHue Ha KapOTESHOWIH,
WHIYKIMS Ha JBoiHOBepwkHU paskbeBanus Ha JHK (/IBPu). Bp3 ocHOBa Ha KJIETHYHOTO
MpEeXUBSIBaHE IIAMOBETE MOraT Ja Obaar mojapeneHu, kakto ciaeasa: WT > CW > UVSI10 ~
UVS14. Haii-cuHUAT OKCHIaTUBEH CTPEC, U3MEPEH KaTo Hail-BUCOKOTO chAabpkaHue Ha MDA u
H20,, 6eme ompenenen 3a UVS-14 renorun. Haii-romsmoro konmdectBo mHayImpanun DSBs
Oerre ompeneseHo ciel TpeTupaHe cbe 3e01uH ¢ HUCKU 1031 (2—10 pg/ml) 3a UVS-10 renotum
(P <0,01). Bp3 ocHOBa Ha IOKJIAABaHUTE JAaHHU C€ Tpeajiara KpaTkoTpaeH OnoaHaims, 0a3upaH
na C. reinhardtii ¢ remotumoBe ¢ HecmocoOGHOCT Ha Bb3cTaHoBsiBane Ha JIHK, 3a ycmemrHo
U3MO0J3BaHE MPU CKPUHUHT 32 T'€HOTOKCUYHOCT HAa HUCKU JI03U KCEHOOMOTHIM — aHalu3 Ha
MUKpoKoJioHMH W Ha aata mama (UVS-10 m UVS -14); u3mepBaHe Ha KWHETHKaTa Ha
ceabpxkanuero Ha MJIA u H202 va mam UVS-14 u mppBuuHO mHAyIMpanu HUBa Ha JIBPu Ha
mam UVS-10.

Abstract

The aim of the present study was to compare stress response of Chlamydomonas reinhardtii strains
with different DNA repair capability to zeocin in order to develop a set of endpoints for the
revealing of very low levels of xenobiotics. Four C. reinhardtii genotypes— 137C (wild type);
CW15 (cell-wall less); UVS-10 (recombination-repair deficient); UVS-14 (mismatch-repair
deficient) and different endpoints were applied— micro-colonies survival assay, malondialdehyde
(MDA) and intracellular H.O> quantities, carotenoids con tent, double-strand DNA breaks (DSBs)
induction. Based on the cell survival, strains could be arranged as follows: WT > CW > UVS10 ~
UVS14. The strongest oxidative stress, measured as the highest MDA and H202 contents, was
evaluated for UVS-14 genotype. The highest quantity of DSBs induced was measured after zeocin
treatment with low doses (2-10 pg/ml) for UVS-10 genotype (P < 0.01). Based on the data
reported, a short-term bioassay based on C. reinhardtii with DNA repair-deficient genotypes is
proposed to be successfully used in genotoxicity screening of low doses xenobiotics— micro-
colonies assay on both strains (UVS-10 and UVS-14); measurement of the kinetics of MDA and
H20. content on strain UVS-14, and primary induced DSBs levels on strain UVS-10.



I.7.12. Todorova, T, Parvanova, P, Cavus, H, Yovkova, M, Dimitrova, M, Mohafrash, S, Mossa,
AT, Boyadzhiev, K, Dimitrov, M., Chankova, S. Set of tests for chlorpyrifos toxicity screening.
Ecologia Balkanica, 2020, 227-238 http://eb.bio.uni-plovdiv.bg Union of Scientists in Bulgaria —
Plovdiv University of Plovdiv Publishing House SJIR=0.144 (Q4)

Pe3rome

B HacTosioTOo M3cnenBaHe € MpenoXKeH Halop OT TECTOBU CHCTEMU 3a CKPUHHUHI Ha
xnopnupudoc. Tosa Brimousa Myzus persicae, mrpxoe, Chlamydomonas reinhardtii u
Saccharomyces cerevisiae, kaTo ce OTYUTA: CMBPTHOCT Ha JINCTHU BBIIKH; MUTOTHYCH HUHIICKC,
XpPOMO30OMHH a0epalui U MUKPOsIIpa MPU TUTBXOBE; CIIOT TECT, KJIOHAICH aHaIN3, HHAYKIIUS Ha
CYIEpPOKCH/IHM aHHOHHU, TecT Ha LlumepmaH, TecT Ha ,.BuauMu’ MyTaHTHH KojoHuu, CFGE Bbpxy
MHUKPOBOJIOpACTH U Aposk1u. LlenTa Ha HacTOAIMIOTO U3ciIeABaHe Oellle 1a ce OI[EHH Ha/leXkK THOCTTa
Ha TPEVIOKEHHUsT OT Hac HabOp OT TECTOBU CHCTEMM 3a CKPUHMHI Ha TOKCHYHOCT Ha
xnopnupudoc. Tperupanero ¢ xmopnupudoc (CPF) Geme 3a 5 cekyHAM ¢ KOHIICHTPAIMH B
nuamnazona: 5 10000ppm BbpXy JIMCTHU BBIIKH; 25.6ppm BbpXy IIbX0BE; 3a 30 MUHYTH C 6,5 110
100 ppm BBpxy Chlamydomonas reinhardtii u 100 — 10 000 ppm BBpxy Saccharomyces
cerevisiae. YcraHoBeHa € /10303aBHCHMa CMBPTHOCT Ha JINCTHUTE BBIIKA. OCBEH TOBa MNpH
ITHXOBE Ca U3MEPEHHU 2-KPAaTHO HaMaJICHUE HA MUTOTUYHHMS MHJIEKC, OKOJIO 7-KPAaTHO YBETHMYCHHE
Ha XpOMO30OMHHTE abepall U OKOJIO 4-KpaTHO yBEJIMYEHHE Ha oO0Imus Opoil MHUKPOsIpeHH
MOJMXPOMATUYHU epUTpouuTH. M3umcienn ca croiHoctTuTe Ha LDsp 32 JUCTHH BBIIKH,
Chlamydomonas reinhardtii u Saccharomyces cerevisiae - ceotBetHo 31.5, 36.56 u 66.05 ppm.
MyTareHHUST MOTEHIMAJ C€ M3pa3sBa IJIABHO B HUCKU pa3MepU W NMUTMEHTHU MYTalluu B
Chlamydomonas reinhardtii u o6paTau ToukoBu MyTaruu B Saccharomyces cerevisiae. Hamepena
€ Kopenanusi MeXxay peKoMOMHOreHHaTa U mpookcuaanTtHata aktuBHOcT Ha CPF B mpoxxaure.
HuroTokcuuHata, yBpexkaamara JIHK u MmyrarenHHata akTHBHOCT He cJelBaT MoJiena Jo3a-
OTrOBOp IpH Apoxau. Bs3 ocHoBa Ha HammTe nanHu, CPF npurtexasa kiiactoreHeH ehekt BbpXy
IUTbXOBE M TMPOOKCHIATHBEH, IIMTOTOKCHYCH M PeKOMOMHOTeHEeH e(eKkT BbpXy Saccharomyces
cerevisiae. YcranoBeno e, ue nuctaute Bbiikd 1 Chlamydomonas reinhardtii ca naii-nmogariusu
Ha CPF. ExcnieprMeHTallHU AOKa3aTeICTBA B MOJIKpena Ha nmpeamnosioxkenneto, ye CPF yBpexna
dotocunteTnunute nurmentd u JIHK Ha Xxmoporuactute BBB Bojopaciute. Moxke na ce
3aKJIIOYM, Y€ MpUJIaraHeTo Ha MPEeASIOKEeHUsS Habop OT TECTOBU CHUCTEMH MOXE Ja MpeoCTaBu
KpaTka uHGOpMaIisg OTHOCHO TeHOTOKCHYHOCTTa Ha Xjiopnupudoc.

Abstract

A set of test systems/endpoints for chlorpyrifos screening has been proposed in the present
research. The set includes Myzus persicae, rats, Chlamydomonas reinhardtii and Saccharomyces
cerevisiae, and several endpoints: aphids’ mortality; mitotic index; chromosomal aberrations and
micronuclei on rats; spot-test, clonal assay, induction of superoxide anions, Zimmermann's test,
test of “visible” mutant colonies, CFGE on microalgae and yeast. The aim of the present study was
to evaluate the reliability of the proposed by us set of test systems/endpoints for chlorpyrifos


http://eb.bio.uni-plovdiv.bg/

toxicity screening. Chlorpyrifos (CPF) treatment was for 5 sec with concentrations in the range: 5
10000ppm on aphids; 25.6ppm on rats; for 30 min with 6.5 to 100ppm on Chlamydomonas
reinhardtii and 100 — 10000ppm on Saccharomyces cerevisiae. Dose-dependent mortality of
aphids was found. Further, a 2-fold reduction in the mitotic index, about 7-fold increase in
chromosomal aberrations, and about 4-fold increase in the total number of micronucleated
polychromatic erythrocytes were measured in rats. The LDso values for aphids, Chlamydomonas
reinhardtii and Saccharomyces cerevisiae were calculated - 31.5, 36.56 and 66.05 ppm,
respectively. The mutagenic potential was expressed mainly of low size and pigment mutations in
Chlamydomonas reinhardtii, and reverse point mutations in Saccharomyces cerevisiae. A
correlation between the recombinogenic and pro-oxidant activity of CPF in yeast was found. The
cytotoxic, DNA damaging and mutagenic activity did not follow the dose response model in yeast.
Based on our data, CPF possesses clastogenic effect on rats, and pro-oxidative, cytotoxic and
recombinogenic effect on Saccharomyces cerevisiae. Aphids and Chlamydomonas reinhardtii are
found to be the most susceptible to CPF. Experimental evidence supporting the suggestion that
CPF damages photosynthetic pigments and chloroplasts DNA in algae. It could be concluded that
the application of the proposed set of test systems/endpoints could provide concise information
concerning the genotoxicity of chlorpyrifos.
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