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ACTINOBACTERIA WITH ANTIMICROBIAL AND ANTIOXIDANT ACTIVITIES ISOLATED
FROM A POLLEN OF PINUS SYLVESTRIS GROWN AT BAIKAL SHORE
Axenov-Gribanov D.V., Voytsekhovskaya 1.V., Protasov E.S., Timofeyev M.A.
Institute of Biology at Irkutsk State University, Irkutsk, Russia
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The natural products are a chemical compounds or substances that are formed by living systems. Bacteria
are responsible for synthesis of 70% natural products of pharmaceutical, medical and agricultural interests.
Actinobacteria are the largest and inexhaustible source of such compounds.

The isolated ecosystems with the defined environmental conditions and inhabitants are proved to be the
promising sources of new actinobacteria. The long-lasting interactions lead to development of specific functions for
every member of the system including the specialization of the secondary metabolism of actinobacteria in order to
fit the ecological niche. This adaptation of secondary metabolism increases the chances to find new biologically
active compounds. Here, we report the isolation and characterization of eighteen actinobacteria strains isolated from
male cones of Pinus sylvestris grown on the shore of the ancient Lake Baikal. Beside the commonly found
Streptomyces species several minor actinobacteria of Rhodococcus, Amycolatopsys and Micromonospora genera
were isolated. Metabolites produced by the strains grown in different mediums were tested for antimicrobial and
antioxidant activities. Majority of the strains were found to produce compounds inhibiting the growth of fungi,
including pathogenic Candida albicans. Several strains were active against Gram-positive and Gram-negative
bacteria. The high proportion of biologically active strains producing antibacterial and especially antifungal
compounds might reflect their employment in protecting of pollen from phytopathogens.

This study was supported by the Ministry of education and science of Russian Federation as a part of
Goszadanie projects (Ne6.382.2014/K, 6.734.2016 DAAD, 6.696.2016 DAAD), Russian science foundation,
Russian foundation for basic research (projects N 14-04-00501, 15-54-04062, 16-34-00686), Grants of Irkutsk State
University for researchers and Deutscher Akademischer Austauschdienst.

BACTERIAL BREX DEFENSE SYSTEM AFFECTS REPLICATION AND TRANSCRIPTION OF
PHAGE GENOMES

Isaev A. B.2? Tsvetkova K. M.%? Pechenov P. Y.}, Matlashov M. E.»?,
Severinov K. V.2
YInstitute of Gene Biology RAS, Moscow, Russia; “Skolkovo Institute of Science and Technology, Skolkovo, Russia
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BREX is a novel phage defense system widespread in bacterial and archaeal genomes. Transfer of
this system to the sensitive strain provides resistance to a broad range of viruses, both virulent and
temperate ones. BREX consists of 6 genes, including putative Lon-like protease, alkaline phosphatase and
DNA methyltransferase, which functions were predicted by homology and were not proved by in vitro
experiments. General mechanisms of action of BREX system are not defined by the moment and our goal
was to investigate which stages of viral infection may be affected by BREX.

In this work we have used BREX gene cluster from Escherichia coli HS strain. When this system is
being expressed from low-copy number plasmid (pBTB) in sensitive strain BW25113, it confers resistance
to a spectrum of DNA-containing phages, such as T7, T4, Lambda, but not to RNA-containing phages as
MS2 or Q. Previously we shown that adsorption of phage particles to a cell is not affected by the action of
BREX system. Therefore we decided to see whether accumulation of phage DNA may change in BREX
active cells. Samples of total DNA were collected from culture infected with T7 phage and digested with a
set of restriction endonucleases. Results were analyzed by agarose gel electrophoresis. In control cells
transfected with an empty vector accumulation of phage DNA and disappearance of host DNA is visible at
30 min after addition of T7 phage at 30 C. In BREX-positive cells degradation of host DNA was
significantly delayed and T7 DNA accumulation was not observed even after 3 hours of incubation with the
virus. This may indicate that replication of viral genome was inhibited. To test, whether these results could
be explained by inhibition of switching between early and middle/late gene classes we investigated
transcription of T7 phage in BREX active cells by quantitative PCR with the use of external "tracer" RNA
approach. Levels of mRNA's of T7 RNA-Polymerase (early gene), SSB (middle gene) and tail coat protein
(late gene) were measured. The total level of viral transcription in BREX active cells was two orders of
magnitude lower, comparing to control cells, but no specific shift in timing of genes expression was
observed.
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From our data we conclude that BREX system acts at early stages of viral infection. Since BREX
does not affect phage adsorption, main purpose of the following experiments is to examine injection of viral
DNA in host with BREX active cells.

The reported study was funded by RFBR according to the research project No. 16-34-00656 mon_a.

HANTAVIRUS N PROTEIN CO-LOCALIZES WITH RAB 5 PROTEIN OF THE EARLY ENDOSOME

Muyangwa M., Garanina E.E., Khaiboullina S.F., Rizvanov A.A.
Kazan (Volga region) Federal University, Kazan, Russia
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Hantaviruses belong to the Bunyaviridae family. They have a negative sense, single stranded RNA
genome. This genome consists of three segments designated small (S), medium (M) and large (L), which
encode Nucleocapsid (N) protein, envelope glycoproteins (G1 and G2) and an RNA dependant RNA
polymerase, respectively. Contact with infected animal waste results in Hantavirus infection. Depending on
the virus strain, three infections are caused by hantaviruses; hemorrhagic fever with renal syndrome
(HFRS), hantavirus cardiopulmonary syndrome (HCPS) and nephropathiaepidemica (NE). The mortality
rate for HFRS and HCPS exceed 10% and 60%, respectively.

Hantaviruses utilize intracellular traffic pathways for virus assembly and budding. One of the
mechanisms used involve endosomes. Endosomes are membrane-delimted intracellular transport carriers.

In this study, we use 3 recombinant lentiviruses (LV) encoding the S segment of HTNV, PHV, and
SNV hantaviruses constructed by us to study co-localization of the developed constructs with the early
endosome in vitro. Recombinant LV was constructed by co-transfecting HEK293-FT cells with three
plasmids; lentiviral plasmid based on the pLX303 vector encoding the S segment, psP AX2 (packaging
plasmid) and pCMV-VSV-G (envelope plasmid).

Infection of A459 cells with the specific lentivirus construct (MOI=10) expressing N protein was
conducted 48 hours after transfection with either DsRed Rab 5 DN or DsRed Rab 5WT plasmid. Cell
monolayers were harvested 24, 48, 72 and 98 hours post infection for further analysis by
immunocytochemistry and western blot. A polyclonal rabbit anti-ANDV antibody exerting cross reactivity
with the produced viruses and a secondary flourescent antibody (goat anti-rabbitAlexa Flour 488,
Invitrogen) were used to visualize N protein. Imaging was conducted using a Carl Zeiss LSM 780 confocal
microscope. Western blot was conducted using the polyclonal rabbit anti-ANDV antibody (exerting cross
reactivity with the produced viruses) and goat anti-rabbit IgG-HRP antibodies (Santa cruz).

The level of N protein expression was twice as much in WT Rab 5 expressing cells than in DN Rab
5 expressing cells.These results show that hantavirus N protein expression depends on correct functioning of
the early endosome.This was true for all the Hantavirus strains used.

GREEN MICROALGA DUNALIELLA SALINA — PROMISING SOURCE OF ORGANIC GERMANIUM

Zosim L.S.%, Bivol C.M.?, Elenciuc D.I.2, Batir L.M.?, Djur S.?
'Moldova State University, Chisinau, Republic of Moldova; ZInstitute of Microbiology and Biotechnology of ASM,
Chisinau, Republic of Moldova; *University of the Academy of Sciences of Moldova, Chisinau, Republic of
Moldova

zosim_liliana@yahoo.fr

The conversion of germanium from toxic chemical compounds to germanium metabolised in the easily
assimilated compounds by the human body using microorganisms as bio-transformers, is an alternative way to
obtain effective remedies with anticancer effect. Previously results obtained in the "Ficobiotechnology" laboratory
from the Moldova State University revealed the ability of Spirulina sp. to accumulate germanium in biomass at the
cultivation in the presence of Ge(IV) compounds. In the specialized literature the studies about the influence of
organic compounds of germanium on the accumulation of the metal in the biomass of microalga Dunaliella salina
are missing. Thus, the cultivation of D. salina in the presence of some organic compounds of germanium in order to
obtain biomass enriched with germanium and other bioactive substances, presents interest.

The object of study was the strain of microalgae Dunaliella salina CNM-AV-02, deposited in the National
Collection of Nonpathogenic Microorganisms of the Institute of Microbiology and Biotechnology of ASM. The
temperature of cultivation was 27-29°C. The cultivation was performed at 5000 Ix and 3500 Ix. As a source of
germanium inorganic compound GeO, and the coordination compounds of Ge (IV) coded FM-30 in the
concentrations of 15-30mg/L was used.

The results showed that in all experimental variants (the cultivation under normal lighting 3500Ix and
heavy lighting 5000Ix), the content of germanium in biomass increased with the increase of the concentration of the
compound in the cultivation medium of D. salina, reaching the maximal values at the concentration of 30 mg/L. The
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Kr/cyr. Buramunr B;, nmupyBar ompenensiii B MOJIOKE, IUTa3Me KPOBH M MOYE, B IIa3M€ KPOBH ONpENENSUIA —
aktuBHOCTh IIK m B mpucyrctBunm HAJL nmakrarnermaporenaser (JIZA). B Moue ompenmensuii KOHIIEHTpaLUio
areTanberu1a, pacCMaTpUBas €ro Kak MpoIyKT HETOOKUCIEHUS TUPYBaTa.

C mNoBbIIEHUEM YOS HAOIIONAIOCH YBEJIMUYEHUE TOTAJIBHOTO BhIeNeHUs By ¢ Monokom. TlapatensHo ¢
STUM TPOUCXOJIIIO YMEHBIIEHHE BbIAETCHUs ero ¢ Mouoi (r=-0,709, p=0,033). /Iy maHHOTO BHJA KMBOTHBIX
HaOmronanace Huskas aktuBHOCTh [IK wm JIAT (25,85 + 7,24 E/m u 293,02 + 43,35 E/n), uro maer OCHOBaHHE
MPEINON0XKNATE O CHIDKEHUM TIIIOKOHEOTeHe3a M3 IMHUpyBaTa M YMEHBIIEHHM €ro BKJIaJa B BHJE OKcajoaleTraTa B
nojyepxkanue peakiuid nukia Kpedca. [Ipy 3TOM C MOBBIIEHHEM YAO0SI MPOUCXOAMIO YBEIWYEHHE BBIJCIECHUS
nupyBara ¢ Mouoit (r=,745, p=0,022). JlanHb1i (hakT KOCBEHHO CBHJIETEIBCTBYET O Aeduimre BUuTaMuHa Bj, uTO
CIOCOOCTBOBAJIO CHMKEHHIO OKHCIICHUS TUpYyBaTa MUPYBATICTHAPOTe€Ha30!1, BCIECTBUE Yero OH, KaK TOKCHYECKOe
BEIIIECTBO, CTal WHTEHCUBHO BBIIENAThCA MHodykaMH. OnHaKo, BbICOKas KOHIIEHTpAIUs aleTaablerujia B Moue,
OTCYTCTBHE KOPPESAIUM MEXKIYy HHM M THAMHHOM M HAJW4YMe OTPUIATEIbHON KOPPENIALMOHHOM CBS3U C
KOHIICHTpaluel nupyBara B miasMe kposu (r=-0,719, p=0,029), KOCBEHHO CBHIETEIBCTBYET O HEIOCTAaTKe, B
TIepBYIO OYepesb, He THaMKHa, a pudoduaBrHa — kodepmenTa Tperbero Gpepmenta [1/II° kommuiekca.

BO3PACTHBIE OCOBEHHOCTHU JEVMCTBUS HIACIIATUHA HA AKTUBHOCTD IOJIU(A 1D -
PUBO30)ITIOJIMMEPA3BI 1 B AJPAX KJIETOK IEYEHU KPBIC

Acatpsn A.JL, Apupynu U.I'., MarunsH K.C., I'eopksan I.C.
EpeBaHckuil rocyjapcTBeHHBIN yHUBepcuTeT, EpeBan, ApMeHust

anushassatrian@gmail.com

B Hacrosimiee BpeMsi COBMECTHOE IPHMEHEHHE JIEKAPCTBEHHBIX MPENapaToB SBISETCS OOIIEIPHHSTON
npakTHKoW. Mcronp3oBanue Qapmakosormdeckux WHruOuTopoB monu(A/ld-pubdoso)mommmepassr 1 (ITAPIT 1)
YCHIIMBAET TepareBTHYecKui 3(QEKT NUCIIaTHHA IpU JIEYEHHMH OHKOJIOTHYecKHX 3abosneBanuid. [IpuHnmas Bo
BHUMaHHE, 4TO JICHCTBUE JIEKapCTBEHHBIX MPENapaToB UMEET BHIPAKEHHYIO BO3PACTHYIO 3aBUCHMOCTh, HAMH OBLIO
HCCIICIOBAHO JICHCTBHE KOHKYpeHTHOTO MHrHOuTOpa ITAPII 1 GeH3amuma u aocTepudeckoro HHruouTopa - ATD
Ha aKTUBHOCTH (hepMEHTa B sJ[paxX KJIETOK MEYEHHU KPBIC - CaMIIOB Tpery0epTaHTHOTO (6 HEenb) U IyOepTaHTHOTO
(10 Henenn) Bo3pacTa 10 U 1ocje BBEACHHS )KUBOTHBIM nuciatiaa (48 4, 10mr/1000r Beca).

IlokazaHo, yTO B IpoleccCe pOcTa KUBOTHBIX HcXonHas akTuBHOCTh ITAPII 1 B kieTkax medeHH
yMmenbmaercs Ha 60%. Ilocie BBeaeHHMS LUCIUIATHHA aKTUBHOCTh ()EpMEHTa B sApax KIIETOK IEYeHH 6-u
HeZIeNbHBIX KUBOTHBIX yMEHbIaeTcd B 3 pa3a, B To BpeMs kak akTHUBHOCTh IIAPII 1 y 10-u HemenmpHBIX KpbIC
yBenn4MBaeTcsl BIBoe. Bo3pacTHas 3aBUCHMOCTh Takke ObUIa BBISBICHA NMPH M3Yy4EHUH ACHCTBUS WHTHOUTOPOB
ITAPIT 1. Tlokazano, uro 3¢eKTHBHOCTh KOHKYPEHTHOTO HMHTHOWTOpa OeH3aMuaa BBIIIE Y KpBIC cTapiuei
BO3PACTHOM TPYIMITI Kak B KOHTPOJIE, TaK WM MOCNEe JEHCTBUS IHCILIaTHHA. D((EKTHBHOCTh (PH3HOIIOTHYECKUX
koHeHTpauuit AT® 3HauntensHo Hke y 10-M HeenbHBIX KpbIC. BBeneHHe >KMBOTHBIM IUCIIJIATHHA PE3KO
yBenmnunBaet 3 dextuBHOCTE ATD y 10-11 HEAENBbHBIX KPBIC, HE BIHAA Ha 3 PEKTUBHOCTH HHTUOUTOpA B siApax 6-u
HeJIeNTbHBIX KPBIC.

[lonyueHHsle HaMU JaHHBIE YKa3bIBAlOT Ha HEOOXOJMMOCTH y4eTa BO3PACTHBIX OCOOEHHOCTEH
COBMECTHOTO JIEHCTBHS IPOTHBOOITYXOJIEBBIX IIPEIIAPATOB, IPUMEHIEMBIX B KIIMHHKE.

N-ADHJIAOPAMUHDBI KAK IIOTEHIUAJIBHBIE ITPOTUBOOITY XOJIEBBIE ITPEITAPATDBI

Amba A.M."?
'®I'BYH UBX PAH um. M.M. Illemsikuna u FO.A. Ounnnukosa, Mocksa, Poccust; 2OI'BOY BO MI'Y um. M.B.

Jlomonocora, MockBa, Poccus
alyafonya@mail.ru

N-anmngodaMuHbl MPEACTABISIOT CO00I CeMEHCTBO JHIOTEHHBIX aMHJHBIX TPOU3BOAHBIX IKHPHBIX
KHCJIOT, SIBJISIFOIINXCS BXHBIMU OHOPETYIATOpaMH M 00JaJaroIIuX IIMPOKUM CHEKTPOM NEHCTBUS, YIacTBYS BO
MHOTHX (DM3MOJIOTHYECKUX H OHOXMMHUYECKHX TIpoleccaX. ANMIAo(aMUHBI OKa3bBAIOT ITMTOTOKCHYECKOE
JIEcTBHE Ha TpaHC(HOPMHUPOBAHHBIE KJIETKH, OJHAKO MEXaHU3M €ro pealn3alliil Hem3BecTeH. llenpio JaHHOTO
HCCIIEIOBAHUS OBUIO OIpENeNICHHe BIHUAHUSA CTPYKTYPHl XKUPHOKHCIOTHOW M JO(PaMUHOBOW YacTed MOIEKYJIBI
armao(haMITHOB Ha TIPOLIECCHI KIIETOYHOM rubenn B KieTtkax ¢eoxpomonntomel PC12, onpeneneHne BO3MOKHBIX
MyTe peanmu3anuu 3TOro 3PQeKTa W BHIABICHHE BO3MOXKHOCTH HCIIONB30BaTh N-allWiao(aMHHBI KaK HOBBIC
IMUTOTOKCHYECKHE U [INTOCTATUIECKHE TIPOTUBOOITYXOJIEBEIE TTPETapaTHl.

Knerku pactunu B cranmaptHoil cpenme, pekomenaoBaHHoil ATCC. Hcnonb3oBaid COEAUHEHUS,
CHHTE3UPOBaHHbBIC U3 COOTBETCTBYIOUIUX JKUPHBIX KHCIOT U nodamuHa. OIeHKyY mposudepanuy u THOead KICTOK
npoBoauiin ¢ nomouipto MTT- m LDH-tectoB, nnsi BBISICHEHUS MEXaHM3Ma IIUTOTOKCHMYECKOro JAENCTBUS
ari0(haMHUHOB  TIPOBOJMIIM  MHTMOMTOPHBIA aHAIM3 C KCIOJb30BAaHHMEM WHIMOUTOPOB KaHHAOHMHOMWIHBIX
penentopoB 1 W 2 THMA, BaHWIOMIHOTO, godaMuHOBOro perenrtopoB, PPAR-raMma, KaTexoJaMHHOBBIX
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