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OPUI'MHAJIBHBIE CTATBU
YK 573.6: 595.142.59

OYNCTKA MYHUIIUITAJIBHBIX CTOYHBIX BOA I'. BIAIUMUPA C
IIOMOIbIO TEXHOJIOT'MX BEPMU®UJIBbTPALIUN

N.H. TUTOB*, PAP3AX ®ABA3 CAJIUM ®ATAX, H.I1. JAPUOHOB

DI'bOY BO «Bnaoumupckuii 2ocyoapcmeentulil ynugepcumem umenu A.1" u H.T.
Cmonemoswvixy, Braoumup

[IpencraBnensl pe3yabTaThl MO0 OYUCTKE MYHMIIMIAIBHBIX CTOYHBIX BOJ I'. Biamumupa c
MTOMOIIIbI0 HOBOM TEXHOJIOTHH BepMHpUIbTpanuu. [lokazaHo, 4TO MO OCHOBHBIM ITOKa3aTelsiM
kauectBa Bojbl BIIKS, XIIK u comepxaHuio B3BEIICHHBIX YACTHI] MIPOUCXOJIUIIO CHUKEHUE Ha
96,16, 77,43 u 77,43%, coorBeTcTBeHHO. CTOYHBIE BOJIBI TTOCJIC BEpMUDUIBTPALIMKA HE 00J1a1aTH
(UTOTOKCUYHOCTBIO JUIsl PACTCHHH TPUTHKAIEC U COACPKAIU B ceOE POCTOCTUMYIHPYIOIIHE
BCIISCTBA.

Knrouegvle cnosa: BEpMHUKYNbTYpa, PEUMKIMHT OPraHUYECKHX OTXOIOB, CTOYHBIE BOJIBI,
BepMUPUIbTPAIUS.

C.5-8

MUNICIPAL WASTEWATER TREATMENT USING THE TECHNOLOGY OF THE
VERMIFILTRATION

I.N. TITOV, FARZAH FAWAZ SALIM FATAH, N.P. LARIONOV
A.G. and N.G. Stoletovs Vladimir State University

The results of the municipal wastewater treatment in Vladimir with the help of new
technology of vermifiltration are presented. It is shown that the main indicators of water quality
BODS5, COD and the content of suspended particles decreased by 96.16, 77.43 and 77.43%,
respectively. Wastewater after vermifiltration did not have phytotoxicity for triticale plants and
contained growth-stimulating substances.

Keywords: vermiculture, organic waste recycling, waste water, vermifiltration.



OPUI'MHAJIBHBIE CTATBU
YIK 621.357; 573.6: 595.142.59

OUYNCTKA MYHULIMITAJILHBIX CTOYHBIX BOJI T. BJIAJTMMHUPA C
MOMOIIBIO TEXHOJOT MM BEPMUGWILTPALIUU JJISI TOJTYUYEHUS
NE3UHO®HULINPOBAHHO BOJIBL, ITPUTOHOM JUISI UPPUT ALTUH

N.H. TUTOB*, DAP3AX ®ABA3 CAJIUM ®ATAX, H.II. JAPMUOHOB

@I'BOY BO «Braoumupckuii cocyoapcmeenuulil yuusepcumem umernu A.1. u H.I".
Cmonemogvixy, Braoumup

[IpencraBieHsl pe3ynbTaThl MO MPAKTUYECKOMY UCIOJIB30BAHUIO 3JIEKTPOAKTUBHPOBAHHON
Boabl aHoimuta AHK nns crepunu3anuy OYMINEHHBIX MYHMLMIAIBHBIX CTOYHBIX BOJ T.
Brnamgumupa TtexHosmorueir BepmubuiabTpanuu. Ilokazano, urto mobasinenue anonmuta AHK B
OUMILEHHYIO BEepMH(HUIbTpAIeil CTOYHYI0 BOAYy B KoHIeHTpamuu 5—10% momHocThIO ee
CTEpUIIN30BAJIO.

Kntoueswvie cnosa: crounsie Boasl, BepMumibTpanus, anomut AHK.

C.9-12

PRODUCTION OF DISINFECTED WATER SUITABLE FOR IRRIGATION AFTER
TREATMENT MUNICIPAL WASTEWATER USING OF VERMIFILTRATION
TECHNOLOGY

I.N. TITOV, FARZAH FAWAZ SALIM FATAH, N.P. LARIONOV
A.G. and N.G. Stoletovs Vladimir State University

Results are presented on the practical use of electroactivated water ANK anolyte for
sterilization of treated municipal wastewater in Vladimir using vermifiltration technology. It is
shown that the addition of ANK anolyte to wastewater purified by vermifiltration in a
concentration of 5-10% completely sterilized it.

Keywords: waste water, vermifiltration, ANK anolyte.



OPUI'MHAJIBHBIE CTATBU
YAK 577.15 + 632.981.12

MOJN®YHKIIMOHAJIBHBIA ®PEPMEHTHBI BHOIPEITAPAT HA OCHOBE
TEKCATUCTUJIMHCOJEPKAIIEN OPTAHO®OCP®ATI UJIPOJIA3HI,
JEUCTBYIOINM ITPOTUB BAKTEPHO3A PACTEHUI

A.I'. ACJIAHJIBI, O.B. MACJIOBA, O.B. CEHbKO, E.H. EODPEMEHKO*
Mocrkosckuii eocyoapcmeennwiii yHusepcumem umenu M.B. Jlomonocosa

HccnenoBana BO3MOXXKHOCTh KOMOMHHMPOBAHHOTO COYETaHUs mpenapara PuronaBuHa
OaKTepUUMIHOIO M (YHIMUUIHOIO JEHCTBHA M HOJIMAJIEKTPOJUTHBIX KoMiuiekcoB (I1OK)
dbepmeHTa rekcarucTuauHcoaepkamiei opranodocedarruaponassl (His6-OPH) ¢ monmanrnonamu
(mosu-L-acniaparuHoBo# MK nosu-L-rimyramMuHoBo# kuciaoramu). IlokasaHo, 4yTo npumMeHeHne
¢depmenta His6-OPH umenno B cocrase I1OK B npucyrctBun ®utonaBuHa 00eCriednBaeT eMy
CTa0WJIBHOCTh B MPOSIBJICHUHU JIAKTOHA3HOW AaKTMBHOCTU NPHU HEHTpasbHBIX 3HadeHusx pH B
peakusx ruapoiau3a N-alriIroMOCEPUHIAKTOHOB, 3aIlyCKAIOMIUX Ipolece (GOPMHUPOBAHUS Y
OaKTepHalbHBIX KJIETOK TIOBBIIIEHHOH YCTOWYMBOCTM K aHTHOMOTHKaM. MccienoBaHa
NPUHIUNHAAIBHAS ~ BO3MOXKHOCTh  HCIOJB30BaHMS KomMOuHammu  ¢epmentHoro [IOK ¢
@®UTOIABUHOM JJIS1 SJIMMUHUPOBAHUS PAa3BUTUS OAKTEPUATIBHOIO MOPAXKEHUS T0OETOB TOMATOB,
BBI3BIBAEMOI0 OaKkTepualbHBIMM KIeTKamMu Xanthomonas campestris. VYcranoBieHo, 4YTO
komOunupoBanue 19K ¢depmenTa, mosyueHHOro Ha OCHOBE IMOJU-L-TIyTaMMHOBOW KHMCIOTHI
(His6-OPH/PLES0), ¢ anTn6akTepuaibHbM mpenapatoM OuTonaBuHOM 00ecrieunBaeT BO3MOXK-
HOCTb CHWXKEHHUS B 2 pa3a KOHLEHTpAIMK PacTBOpa MOCIEAHEr0 AJIs €r0 HAaHECEHUs! Ha pacTeHUs
C LENbI0 MONYYCHHS pEe3yJIbTaTa, aHAJOTMYHOTO TOMY, KOTOPBIH MOXET OBITh MOJY4YeH B
IPUCYTCTBUM TOJIBKO 0AHOTr0 PuTOIaBHHA.

Kniouesvie cnosa: TeKcarucTUAMHCOJAEpKaIias opraHodocdarruaponasa, OaKTepHIINIHBIHN
npenapat OuToaaBuH, TaKTOHa3Has aKTUBHOCTHL, Xanthomonas campestris.

C.13-17

POLYFUNCTIONAL ENZYME BIOPREPARATION BASED ON HEXAHISTIDINE-
CONTAINING ORGANOPHOSPHORUS HYDROLASE, ACTING AGAINST
BACTERIOSIS OF PLANTS

A.G. ASLANLI, O.V. MASLOVA, 0.V. SENKO, E.N. EFREMENKO
M.V. Lomonosov Moscow State University

The possible combining of antibacterial commercial preparation Phytolavin polyelectolytic
complexes (PEC) of hexahistidine-containing organophosphorus hydrolase (His6-OPH) with
poly-ions such as poly-L-aspartic acid (His6-OPH/PLD50) or poly-L-glutamic acid (His6-
OPH/PLES50) was investigated. It was shown that application of His6-OPH in the form of PEC in
the presence of Phytolavin provided the stability of the enzymatic lactonase activity at neutral
pH values in the hydrolytic reaction with N-acyl homoserine lactone triggering formation of
increased bacterial cell resistance against the action of antibiotics. The existing of not only
principle opportunity but efficiency in the use of combination of enzymatic PEC with Phytolavin
to eliminate the development of bacterial damage of tomatoes caused by bacteria Xanthomonas
campestris was studied. It was revealed that combination of enzymatic PEC obtained using poly-



L-glutamic acid (His6-OPH/PLES50) with antibacterial Phytolavin enables 2-fold-reducing the
concentration of the latter one in relation to recommendations of its producers to obtain same
result in prevention of bacterial damage in the presence of only Phytolavin.

Keywords: hexahistidine containing organophosphorus hydrolase, bactericidal preparation
Phytolavin, lactonase activity, Xanthomonas campestris.



OPUI'MHAJIBHBIE CTATBU

YK 579.222: 579.68+579.6

N3YYEHUE CTPYKTYPbI 6nollIAB, CHHTE3UPYEMBbIX
MHUKPOOPI'AHU3MAMMU, BBITEJTEHHBIMUA U3 TIOBEPXHOCTHbBIX BOJI 1
CEJIUMEHTOB BAJITAUNHCKOT'O MOPSI

K.B. IETPUKOB*, A.A. BETPOBA, A.A. UBAHOBA, A.A. IEJIET'AH, A.b. TA©®APOB,
C.JI. COKOJIOB

@I'BYH «HUncmumym ouoxumuu u ¢usuonocuu muxpoopearnuzmos um. I'.K. Ckpsouna PAH»,
Ilywuno

Komnexnust  yrneBoJOPOJOKHUCISIONIMX ~ MHKPOOPTaHU3MOB, BBIIEIEHHBIX U3  MPOO
MOBEPXHOCTHBIX BOJI M JIOHHBIX CEIUMEHTOB bantuiickoro Mops, Oblla M3y4eHa Ha MPEIMET
oOpa3oBaHus OWOJIOTMYECKUX IMOBEPXHOCTHO-aKTHUBHBIX BemecTB (OuollIAB). U3 178
NPOTECTUPOBAHHBIX ~MHUKPOOPTraHM3MOB 12  IITaMMOB  IMPOJEMOHCTPUPOBAINA  BBICOKYIO
MOBEPXHOCTHYIO AKTUBHOCTH (ITOBEPXHOCTHOE HATSDKEHHE KYJIbTypalbHOW cpeabl Humxke 40
MH/m). Tlo pesynbraTam aHaiu3a BHEKJICTOYHBIX JIMIUIHBIX AKCTPAKTOB I3THUX IITAMMOB
METOJIOM TOHKOCJOWHOM Xpomarorpaduu ObUIO BbIOpaHO J1Ba MHUKpOOpraHuszma s Oosee
JIETaJIbHOTO ONPEACICHHUS CTPYKTYphl IpoaylupyeMbix umu OuollAB. Bbeuto mokaszano, 4to
mramm Rhodococcus sp. 66s o0pa3yer aBa TOMOJOTHYHBIX CYKIHHOWJITperamoaunuaa. Jis
mramMa  Rhodococcus  sp. 74w Obulo  MOKa3aHO ~ 0Opa3oBaHWE  JIMIIOMENTHIA,
NPEIOI0KHUTEIbHO, HOBOTO, PaHEe HE OMMMCAHHOTO CTPOCHUSI.

Kniouesvie cnosa: Owopemenuanus, HEPTEAECTPYKTOPBI, OHOCYp(haKTAHTBI, JUMONCITUIBI,
rukosmnuasl, Rhodococcus.

C.18-24

STUDY OF THE STRUCTURE OF BIOSURFACTANTS SYNTHESIZED BY
MICROORGANISMS ISOLATED FROM SURFACE WATERS AND SEDIMENTS OF
THE BALTIC SEA

K.V. PETRIKOV, A.A. VETROVA, A A. IVANOVA, Ya.A. DELEGAN, A.B. GAFAROV,
S.L. SOKOLOV

G.K. Scriabin Institute of Biochemistry and Physiology of Microorganisms RAS, Pushchino

A collection of hydrocarbon oxidizing microorganisms isolated from surface water
samples and bottom sediments of the Baltic Sea has been studied for the formation of biological
surfactants (Biosurfactants). Of the 178 microorganisms tested, 12 strains showed high surface
activity (surface tension of the culture medium below 40 mN/m). Based on the results of the
analysis of extracellular lipid extracts of these strains, two microorganisms were selected by thin
layer chromatography for a more detailed determination of the structure of the biosurfactants
produced by them. It was shown that the strain of Rhodococcus sp. 66s forms two homologous
succinoyl trehalolipids. For the strain Rhodococcus sp. 74w, the formation of a lipopeptide,
presumably a new, previously not described structure, was shown.

Keywords: bioremediation, oil destructors, biosurfactants, lipopeptides, glycolipids,

Rhodococcus.



OPUI'MHAJIBHBIE CTATBU
YK 663.1+579.66+579.222.4

BUOKATAIMTUYECKOE ITIOJIYYEHUE AJIBI'HHATA, ITPOAYHNUPYEMOI'O
KJIETKAMHA AZOTOBACTER VINELANDII B UMMOBHUJIN30BAHHOMW ®OPME

H.A. CTEITAHOB, E.H. EOPEMEHKO*
Mockosckuii 2ocyoapcmeennviii ynusepcumem um. M.B. Jlomonocosa

B cratee mnpezacTaBneHbl pe3yabTaThl HUCCIENOBAaHUM M CPaBHUTEIBHOTO aHaIU3a
XapaKTePUCTHUK TIPOIecca MOTYyYeHUS] KOMMEPYECKH 3HAYMMOTO MPOJYKTa — allblUHATAa — TMPH
UCIIOJIB30BaHUH B MIEPUOIUYECKUX YCIOBUAX KIIETOK Oaktepmii Azotobacter vinelandii B-10436
B CYCIICH3MOHHOM M WMMOOWIN30BaHHOM B Kpuorenb mnonuBuHIIOBOr0 crupta ([IBC) Buze.
bbulo mokazaHo, 4TO KOHIIEHTpAIUs albrMHATa MpPU NMPUMEHEHHUH UMMOOHIIN30BAHHBIX KJIETOK
Obuta Bbilie B 1,2 pa3a B CpaBHEHMHM CO CBOOOJHBIMHU KJIETKAMHU IPHU OJUHAKOBBIX YCIOBHUSX
poBeJeHus npoiiecca. bbia mpoaeMOHCTpUpOBaHa BBICOKAS MPOJAYKTUBHOCTH IIPOLIecca MOTy-
yenus ansrunata (0,035 r/m/4) B cpene, comepxkameid 30 1/m caxaposbl, C HCIIOJIb30BaHUEM
UMMOOUITM30BaHHBIX KJIETOK HApSAY C UX MPOJOJIKUTENbHBIM (YHKIIMOHUPOBAHUEM O€3 OTepH
MeTabOIMYECKON aKTHBHOCTH B TCUCHHE KaK MHHHMYM 5 paboumx mukiIoB. [lo cpaBHEHUIO C
aHAJIOTaMU TPOAYKTUBHOCTH Pa3pabOTaHHOTO OMokaTanu3aropa Obula B 4 pa3 BhINIE, YEM Y
KJIETOK, UMMOOWJIM30BAHHBIX B arapoBbI KOMITO3UTHBIH MeMOpaHHBIN MaTepuan. OOpasibl
allbI'MHATa, IPOIYIIMPYEMOro HMMOOMIIN30BaHHBIME KiteTkamu Azotobacter vinelandii B-10436,
XapaKkTepU30BaIUCH 0oJiee BEICOKOM MoJieKysipHOi Maccoit (300—500 k/la) mo cpaBHEeHHIO ¢ 00-
paslamu nojaumepa, CHHTe3upyeMoro cBoboausiMu kietkamu (170-350 k/la).

Knrouesvle cnosa: anbruHat, UMMOOUIIN30BAHHBIC KJIETKH, KPUOTEIb MOJIMBUHUIIOBOTO CIUPTA,
Azotobacter vinelandii.

C.25-30

BIOCATALYTIC PREPARATION OF ALGINATE PRODUCED BY AZOTOBACTER
VINELANDII CELLS IN IMMOBILIZED FORM

N.A. STEPANOV, E.N. EFREMENKO
M.V. Lomonosov Moscow State University

This paper presents the results of investigation and comparative analysis of process
characteristics of commercially important alginate production by using Azotobacter vinelandii B-
10436 cells in periodic conditions in forms of free and immobilized into poly(vinyl alcohol)
cryogel. It was shown that alginate concentration was 1.2 times higher when immobilized cells
were used in comparison with suspended cells under identical process conditions. The high
process productivity was revealed (0.035 g/I/h) on a medium containing 30 g/l of sucrose under
for immobilized cells in addition to their prolonged operation activity without any loss of
metabolic activity for at least 5 working cycles. In comparison with analogues the productivity of
developed biocatalyst was 4 times higher than that of cells immobilized in agar composite
membrane material. Samples of alginate produced by immobilized cells Azotobacter vinelandii
B-10436 had higher molecular weight (300-500 kDa) as compared to the polymer synthesized
by free cells (170-350 kDa).

Keywords: alginate, immobilized cells, poly(vinyl alcohol), cryogel, Azotobacter vinelandii.



OPUTHHAJIbHBIE CTATBH
VIIK 544.773.432

MOJYYEHUE THAPOTEJIEM IIBC-KCAHTAHA U AHAJIA3 NX
MMPUMEHUMOCTHU KAK HOCUTEJIEN XJIOPODUILIIA

H.IT. BABUYEHKO?, A.10. IIATAJIOBA?, ILM. TOTOBLIEB? I'.Y. BAJIPAHOBA?,
S1.9. CEPTEEBA?, K.B. TOPUH?, P.I. BACWUJIOB?

1 Poccutickutl xumuko-mexnono2uieckuii ynusepcumem um. /{. 1. Menoeneesa,
2 HUI] «Kypuamoeckuii uncmumymy», Mockea

[TomumepHBIE TUAPOTENU INMUPOKO MPHUMEHSIOTCS B MEAWIMHE W B (HapMaKoJOTHH B
KayecTBE MAaTpPUI-HOCHTENEW JICKapCTBEHHBIX BemecTB. B  Hacrosimeidl pabore Obuia
NPOM3BEACHA DKCTPAKIUS JIOJACKAHOJIIOM CYMMAapHBIX IMITMEHTOB C MPEOoOJIaJlaHueM CMeCcH
xyopoduwuioB u3 Omomaccel mukpoBogopociau Chlorella vulgaris mramvma GKVI1. Beiiu
CHUHTE3MPOBAaHbI THAPOTEIN HAa OCHOBE IOJUBUHHWIOBOTO CIHMpPTAa M KCAaHTaHA B Pa3IUYHBIX
cootHoweHusx 1:0,75, 1:0,5 u 1:0,25 ¢ nobaBneHuem skcTpakTa cyMMapHbix nTurMenTon (DCII)
C TMpeoOsialaHueM CMEeCH XJIOPOQHIUIOB. bBBUIO YCTaHOBJIEHO, YTO y CHHTE3MPOBAHHBIX
THIIpOTeNie MMEeTCsl CIOCOOHOCTh K HaOyXaHWI0O M PE3KOMY YBEIHMYEHHUIO MAacCchl B BOJHOMN
cpeze, a 3aTeM — YMeHbIIeHHI0 Macchl U Bbiienenuto DCII u cMmecu XopouuioB: 0COOCHHO Y
ruaporeneit PVA (2,5%):XNT (2,5%) B cootnomenuu 1:0,75 u 1:0,5, 1006aBJIeHHBIX B HUX TPU
CHHTE3€. JTO TMO3BOJSIET B JAJbHEHIIEM HCIIONB30BaTh THAPOTEIN B KAueCTBE MaTEpUAIOB
JOCTaBKM OMOKOCMEIIEBTHYECKHX CPEACTB, TAKUX KaK XJIOPODUILI.

Kniouegvie cnosa: monmMMEpHBIA THIPOTEIb, TOJTUBUHIIOBBIN CIIUPT, KCAHTaH, XJIOPOQHILIHI,
MaTpHIa-HOCUTEIb, HA0yXaeMOCTb.

C.31-39

PREPARATION OF PVA-XANTHAN HYDROGELS AND ANALYSIS OF THEIR
APPLICABILITY AS CARRIERS OF CHLOROPHYLL

N.P. BABICHENKO?!, A.Yu. SHATALOVA? P.M. GOTOVTSEV?, G.U. BADRANOVA?,
Ya.E. SERGEEVA?, K.V. GORIN?, R.G. VASILOV?

1 D.1. Mendeleyev Russian Chemical-Technological University,
2 National Research Centre «Kurchatov Institute», Moscow

Polymeric hydrogels are widely used in medicine and in pharmacology as drug carrier
matrices. In the present study, dodecanol extraction of the total pigments with the predominance
of a mixture of chlorophylls from the biomass microalga of Chlorella vulgaris strain GKV1 was
carried out. Hydrogels based on polyvinyl alcohol and xanthan were synthesized in various ratios
of 1:0.75, 1:0.5 and 1:0.25, with the addition of an extract of total pigments (ETP) with a
predominance of a mixture of chlorophylls. It was found that the synthesized hydrogels have the
ability to swell and drastically increase the mass in the aqueous medium, and then — to reduce the
mass and release of ETP and a mixture of chlorophylls: especially for hydrogels PVA
(2.5%):XNT (2.5%) in ratio of 1:0.75 and 1:0.5, added to them in the synthesis. This allows
further use of hydrogels as delivery materials for biocosmetic agents, such as chlorophyill.
Keywords: polymeric hydrogel, polyvinyl alcohol, xanthan, chlorophylls, matrix-carrier,

swelling.
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BUOCEHCOP HA OCHOBE UMMOBUNJIN30BAHHBLIX B
MOJUPULINPOBAHHBIE CUJIMKAT'EJIM METHJIOTPO®HDBIX JPOMXOKEUN JIJIA
MOHUTOPHUHI'A ITPOLECCA BPOXKXEHUA

O.A. KAMAHUHA*, JI1.T'. JABPOBA, B.A. APJIAIIOB, O.H. IOHAMOPEBA
@I'BOY BO «Tynvckuti cocyoapcmeenubiil yuugepcumemy, Tyna

CuHTE3UpOBaHbI (CKUBBICY» THOPHUIHBIE MaTepHalbl IMyTeM UMMOOHMIU3AINH JPOXOKEH B
OpraHoMOAM(UITMPOBAHHBIE CUIIMKATEIH C UCIOIB30BaHUEM MITKUX METO/IOB 30JIb-T€lIb XUMUH
N3 TCTPAITOKCUCUIIAHA W MCTUWITPUITOKCHUCHIIAH B HNPUCYTCTBUU CTPYKTYPOYHPABJIAKOLICTO
arenTa — noiuyTHIeHrIHKOI ([1917). B ycnoBusix ocHOBHOTO Katanm3a GTOPHIOM HATpHS MPH
HelTpanbHbIX 3HaueHUsiXx pH dopmupytorcs ¢pakraapbHble TEIH, YTO NPUBOIUT K
CaMOIIPOU3BOJILHOMY OOpa30BaHHIO MAaTEPUAIIOB CO CTPYKTYpPOH «KJIETKa B 00OJOYKE».
NMMOOMIN30BaHHBIE B CUJIMKATEIN KIETKH MCTI/IJIOTPO(i)HI)IX I{poxoxei/i IMPUMCHUJIN B KaUCCTBC
OMOpacIO3HAIONIETO JJIEMEHTa TPH Pa3pabOTKE MHKPOOHOTO CEHCOpa Ul ONpENeICHHS
COZIepKaHMs TAHOJIA B IPOAYKTaX OPOSKEHHUS.

Kntouesvle cnosa: 305b-TeNb METOJ, CHJIMKArejld, WHKAIICYJIMPOBAHHBIC JKUBBIC KIICTKH,
METHIIOTPOHBIE APOXKOKH, Onocencop, [191.

C.40-45

BIOSENSOR BASED ON METHYLOTROPHIC YEAST IMMOBILIZED IN
MODIFIED SILICA GEL TO MONITOR THE FERMENTATION PROCESS

O.A. KAMANINA, D.G. LAVROVA, V.A. ARLYAPQV, O.N. PONAMOREVA
Tula State University, Tula

«Live» hybrid materials were synthesized by immobilizing yeast in organic-modified silica
gel of tetraethoxysilane and methyltriethoxysilane in the presence of a polyethylene glycol
(PEG) structuring agent using soft sol-gel chemistry methods. Under the conditions of the basic
catalysis of sodium fluoride, fractal gels are formed at neutral pH values, which leads to the
spontaneous formation of materials with the «cell-in-shell» structure. Methylotrophic yeast cells
immobilized in silica gel were used as a bio-recognition element in the development of a
microbial sensor to determine the ethanol content of fermentation products.

Keywords: sol-gel method, silica gels, encapsulated living cells, methylotrophic yeast, biosensor,
PEG.



OPUTMHAJILHBIE CTATHU
VK 616.89

3KCHPECCHS MAPKEPOB BOCITAJIEHUA U BEJIKOB AHTUOKCUJAHTHON
SAINUTHI B 'NIIITOKAMIIE ITPHU BOJIE3HU AJIBIHII'EMMEPA

C.A. KPBIHCKUIY, M.M. COPOKUH?, .K. MAJIAILIEHKOBA®, P.T. BACUJIOB?,
A.A. CEJIULLEBA'?

1 Hayuonanvuwiii uccnreoosamenvckuil yenmp « Kypuamosckuil uncmumymy,
2 MI'Y umenu M.B. Jlomonocosa, buonocuueckuti ¢paxyromem, Mockea

IIpencraBneHsl pe3ynibTaThl aHaIM3a OSKCIPECCHU KIIFOYEBBIX TI'€HOB €CTECTBEHHOIO
MMMYHHUTETA U BOCIAJIEHUS, & TAK)KE OKHUCIUTEIBHOIO CTpEcCa B TUIIIOKaMIIE NAlMEHTOB C
Oone3Hbt0 AulblLireliMepa MpH Pa3HbIX CTAAMAX 3a00J€BaHUA, NMPOBEJCHHOIO IO MaTepuanam
0a3pl naHHbIX OTKphIToro jocryna GEO (GSE48350). beuin ycTaHOBIEHBI W3MEHEHUS
9KCIPECCUM psila TE€HOB, KOTOpbIE CBUICTEILCTBYIOT 00 aKTHBALlMM KJIETOK MHUKPOIJIUM U
MEXAaHU3MOB BpOKJIEHHOIO HMMYHHOIO OTBETa, a TaKK€ O CHI)KEHUU AaHTHOKCUIAHTHOMN
3anuThl. Hanbosee BbIpaKeHHbIE M3MEHEHHUS SKCIIPECCUU M3YyYaeMbIX I'€HOB OTMEYaJIHMCh MpPHU
yMEpEHHOU cTtafauu 00sie3HU AJbITrelmMepa.

Kniouesvie cnosa: 60ne3up AnpureiMepa, TpaHCKPUIITOM, THIIIOKAMII, OKHUCIUTENbHBIN CTpecc,
MUKPOTJIHS, LUTOKUHBI, TOJI- IOJOOHBIE PELIENTOPbI, PELENTOPBI-«MYCOPLIUKN.

C.46 - 54

EXPRESSION OF INFLAMMATORY MARKERS AND PROTEINS OF
ANTIOXIDANT PROTECTION IN THE HIPPOCAMPUS IN ALZHEIMER'S DISEASE

S.A. KRYNSKIY?, M.I. SOROKIN?, I.K. MALASHENKOVA?, R.G. VASILOV?,
A.A. SELISCHEVA 12
1 National Research Centre «Kurchatov Institutey, 2 M.V. Lomonosov Moscow State University,
Faculty of Biology, Moscow.

The results of the analysis of the expression of key genes of natural immunity and
inflammation, as well as oxidative stress in the hippocampus of patients with Alzheimer’s
disease at different stages of the disease, based on materials from the GEO open access database
(GSE48350) are presented. Changes in the expression of a number of genes have been
established, which indicate the activation of microglial cells and the mechanisms of the innate
immune response, as well as the reduction of antioxidant protection. The most pronounced
changes in the expression of the studied genes were observed in the moderate stage of
Alzheimer’s disease.

Keywords: Alzheimer's disease, transcriptome, hippocampus, oxidative stress, microglia,
cytokines, Toll-like receptors, receptors- «scavengersy.
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HNCITOJIB30BAHUE NHCTPYMEHTAPUS BA3bl JAHHbBIX DEPPDB JIJISA
N3YYEHUSA POJIA DJIEKTPOCTATHUKHU B PEI'YJIAIIUU TPAHCKPUIIIIUU
ITPOKAPHUOT

A.A. OCUTIOBY, E.A. KgVTI/IUHI/IHAZ, I'.T. KPYTUHUH?,
[1.M. BECKAPABAMHBIN?, C.I'. KAM30JIOBA?

1 Hucmumym evicweti HepsHot desmenbHocmu u Hetipoghusuonoeuu PAH, Mockea;
2 Uncmumym ouogpusuxu xnemxu PAH, [Iywuno, Mockoéckas o01.

JAHK — ciiibHO OTpULATENBHO 3apsiKEHHAS! MOJIEKYJIA, U €€ 3JIEKTPOCTATHYECKUE, TaK K€,
KaK U mpoure (U3MYecKue, CBOMCTBA ONPEAENAIOT B3aUMOACHCTBUS ¢ OelKaMHu, B TOM YHCIe
peTYIHpYIOIMMMHA TpaHcKpunuio. WHcTpymeHnTapuii 6a3sl nanaeix DEPPDB mpexacrabiser
IocTyn K uHpopmanuu 06 3MEeKTPOCTATUIECKUX U IPYTUX (PU3NYECKUX CBOMCTBAX BCEX MOJIHBIX
CEKBCHUPOBAHHBIX T'E€HOMOB, HapAAy C HX IOCIEA0BAaTEIbHOCTAMU, AHHOTUPOBAHHBIMU
OMOJIOTUYECKUMH U CTPYKTYPHBIMH CBONCTBaMHU (DYHKIIMOHAJIBHBIX DJJIEMEHTOB U LEJBIX
TeHOMOB. ba3za MOXKeT CIyXHUTh OCHOBOW JUIsl MPOBeICHUs (DYHIaMEHTAIbHBIX MCCICAOBAHUN
pONU DIEKTPOCTAaTUKU U JApyrux Qusmdeckux cBoiictB reHomuod JIHK mnpu perynsauuu
TPaHCKPUIILIHH.
Knrouesvie cnosa: ¢uszuueckue cpoiictBa JIHK, snexkTpocTtatuka, MpOKapHOTHI, PETYIALUS
TPAHCKPUIILINU, OMOJIOrHUecKre 0a3bl TaHHBIX.

C.55-58

USING THE DEPPDB DATABASE TOOLKIT TO STUDY THE ROLE OF
ELECTROSTATICS IN THE REGULATION OF PROKARYOTIC TRANSCRIPTION

A.A. OSYPOV?, E.A. KRUTININAZ, G.G. KRUTININ? P.M. BESKARAVAYNY?,
S.G. KAMZOLOVA?

1 Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow; 2 Institute of Cell
Biophysics of RAS, Pushchino, Moscow region

DNA is a strongly negatively charged molecule, and its electrostatic, as well as other
physical properties, determine interactions with proteins, including those that regulate
transcription. The DEPPDB database toolkit provides access to information about the
electrostatic and other physical properties of all complete sequenced genomes, along with their
sequences, annotated biological and structural properties of functional elements and entire
genomes. The database can serve as a basis for conducting fundamental research on the role of
electrostatics and other physical properties of genomic DNA in transcription regulation.
Keywords: physical properties of DNA, electrostatics, prokaryotes, transcription regulation,
biological databases.



OPUTMHAJILHBIE CTATBH
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AHTUMHMKPOBHBIE CBOMCTBA IITAMMA BACILLUS SUBTILIS 534 - OCHOBBI
JIEKAPCTBEHHOI'O IIPEITAPATA ITPOBUOTUKA CIIOPOBAKTEPUHA

U.A. MAJJAHMYEBA %, M.X. KYBAHOBA?, B.A. AJI®EPOBA!, B.A. KOPIIIVH?,
U.B. JIPABKUHA?, T.B. KPYIIEHHO? O.B. EOPEMEHKOBA', H.W1. TABPUJISIH?

1 ®I'BHY «Hayuno-ucciedosamenbcKuti UHCMUmym no u3blCKAHUK HO8bIX AHMUOUOMUKOS
umenu I D. I'aysen,

2 OI'BY «Hayuonanvusiil MEOUYUHCKUL UCCIE008AMENbCKULL YEHMP MPAHCHIAHMON0SUU U

UCKYCCMBEHHBIX Opean08 umenu akaoemuxa B.U. [llymaxoea» Munzopasa Poccuu, Mockea

UccnenoBana antuOuoTnueckas aktuBHocTh mrtamMma Bacillus subtilis 534. Xumuueckuit
aHaJ u3 MPOAYKTOB OMOCHHTe3a mTamma 534 moka3ajn Haluuue B KYJIbTypajbHOM cpene He
MEHEEe TPeX aHTUOMOTHUKOB. Y CTAHOBJICHA aKTUBHOCTh KYJIBTYPaIbHOM JKUAKOCTH mTamMMa 534 u
BBIJICJICHHBIX M3 HEE CBHIPIOB 3THX AHTHOMOTUKOB B OTHOIICHUHM KJIMHUYECKUX H30JISITOB
NATOreHHBIX MHKPOOPTaHM3MOB C MHOXXECTBEHHOW JIGKAPCTBEHHOW YCTOWYMBOCTBIO WIIU
naHpe3ucTeHTHBIX: npotuB 20 u3 24 mramMoB Acinetobacter baumannii, B Tom uucie npotus
15 maHpe3nuCTEeHTHBIX M30JIATOB, IpoTHB 19 u3 21 mramma Staphylococcus spp., npotus 9 u3 22
mrammoB Klebsiella pneumoniae, B Tom umcie 3 maHpe3ucTeHTHBIX, W npoTHB 37 u3 39
NaTOreHHBIX TPUOOB, B TOM 4YHCIEe 6 IMAaHPE3UCTCHTHBIX. B OTHOIICHHMH psifa IITaMMOB
AKTUBHOCTH KYJIBTYPAIbHOM JKHIKOCTH IPEBOCXOJMIIA TAKOBYIO KaXKIOH M3 BBIICICHHBIX
¢dpakuuii, 4TO YKa3bIBaeT HAa HAJIMYUE OOJIBIIET0 YHMCiIa 00pa3yeMbIX aHTHOMOTHKOB U
HEOOXOIUMOCTh JIOPabOTKM METO/Ja BBIICICHHUS AKTUBHBIX KOMIIOHGHTOB. buocuHTE3
AHTHOMOTUKOB IMITaMMOM 534 MOXXHO paccMaTpwBaTh KaK OJMH M3 BAXHBIX (HAKTOPOB,
00yCIIOBIMBAIOIINX JeueOHOe JeiicTBrE criopoOaKTeprHa.

Kniouegvie croea: aHTHOMOTHKOPE3UCTEHTHOCTh MATOTEHHBIX MUKPOOPTaHU3MOB, aHTHOUOTHKH,
anrumukoTuku, Bacillus subtilis 534, npoGuoTtuku, criopobakTepuH.

C.59 - 65

ANTIMICROBIAL PROPERTIES OF BACILLUS SUBTILIS 534 STRAIN — THE BASE
OF PROBIOTIC DRUG SPOROBACTERIN

I.LA. MALANICHEVA 2 M.Kh. KUBANOVA?, V.A. ALFEROVA!, V.A. KORSHUN!,
I.V. DRABKINAZ?, T.V. KRUPENIO? O.V. EFREMENKOVA! N.I. GABRIELYAN?

1 G.F. Gause Research Institute of New Antibiotics, 2 Academician V.I. Shumakov National
Medical Research Center of Transplantology and Artificial Organs, Moscow

The antibiotic activity of the Bacillus subtilis 534 strain was investigated. Chemical
analysis of the biosynthesis products of strain 534 showed the presence of at least three
antibiotics in its cultural medium. The activity of the cultural medium of strain 534 and antibiotic
samples obtained from it was established against clinical isolates of pathogenic microorganisms
with multiple drug resistance or panresistance. The growth of 20 of the 24 isolates of
Acinetobacter baumannii, including 15 panresistant ones, 19 of the 21 isolates of Staphylococcus
spp., 9 of the 22 isolates of Klebsiella pneumoniae, including 3 panresistant ones, and 37 of the
39 pathogenic fungi, including 6 panresistant fungi, was supressed. In a number of cases, the
activity of the cultural medium of strain Bacillus subtilis 534 exceeds the activity of isolated
antibiotic specimens, which indicated the presence of a larger number of formed antibiotics and



the need for an improvement in the protocol for the extraction of antibiotics. The biosynthesis of
antibiotics by the strain 534 can be considered as one of the important causes of the therapeutic
effect of probiotic drug Sporobacterin.
Keywords: antibiotic resistance of pathogenic microbes, antibiotics, antimycotics, Bacillus
subtilis 534, probiotics, Sporobacterin.
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KOMIIO3UThI HA OCHOBE BAKTEPUAJIbHOM IEJLIIOJI03BI C
JOBABJIEHUEM AJIVIOTEHHOI'O 'NIPOKCHUAIIATHUTA,
KAPBOKCUMETWIHEJJIIOJIO3bI U KOJJIAT'EHA

B.B. PEBUH, H.A. KJIEHOBA", E.B. [IMICAPEBA', M.10. BJIACOB? H.A. PEJIbKMH,
3.I1. BEJJOYCOBA®, K.H. TYKMAKOB?, 10.A. MAPKOBA?, 5.10. COCOBA’,
10.B. 3YBKOBA', M.A. JIAHUDJIB, E.T. JUTBUHOBA®

1 ®I'AO0Y BO «Camapckuii HayuonanvHull uccredosamenvckuti ynusepcumem um. C.11.
Koponesay, 2 DI'EOY BO «Camapckuii 20cy0apcmeenHvlil MeOUYUHCKUL YHUBEPCUEM. »,
Camapa; 3 ®I'FYH «Hncmumym meopemuueckotl u sxcnepumenmanvhoi ouogusuxu PAH»,
Ilywuno

B cratbe omnmuchIBalOTCS HOBBIM METOJ MOJYYEHHMs] U CBOMCTBAa OMOOPraHMYECKHX
KOMIIO3UTOB HAa OCHOBE OaKTepHaJbHOM LEIUI0JI03bl, Mpoxyiupyemoii Gluconacetobacter
sucrofermentans B-11267, ¢ ucnonb30BaHUEM B KadecTBE N00ABOK KOMIIOHEHTOB KOCTHOM M
XPSILIEBON TKaHEW: TMIPOKCHANIAaTUTA U KOJUIAreHa, TAK)Ke MOJyYEHHBIX aBTOpaMu. KomMmno3uTst
MOTYT OBITh TPOM3BEACHBI B BUJAE IUIEHOK W JMO(uian3aToB. [IpUBOIATCS TaHHBIE aHAIU3a
COCTaBa TMIPOKCHAIIATUTA U KOMIIO3UTOB, MUKPOCTPYKTYPbl KOMIIO3UTOB U PacCMaTPUBAIOTCS
BO3MOXXHOCTH HX IPUMEHEHHS B KauyeCTBE OCHOBbI 3yOHOM @acTel WM MaTrepuaia s
BOCCTAHOBJICHMSI KOCTHOM TKaHH.

Kniouesvie cnosa: OaxkTepuaibHas IEIUTION03a, KapOOKCHMETHIIIIEIUIION03a, THIPOKCHAIATHUT,
KOJUJIareH, KOMIIO3UTBHI.

C.66-73

COMPOSITES BASED ON BACTERIAL CELLULOSE WITH THE ADDITION OF
ALLOGENIC HYDROXYAPATITE, CARBOXYMETHYLCELLULOSE AND
COLLAGEN

V.V. REVIN' N.A. KLENOVA? E.V. PISAREVA!, M.U. VLASOV?, N.A. REDYKIN?, Z.P.
BELOUSOVA!?, K.N. TUKMAKOV?, U.A. MARKOVA? E.U. SOSOVA?, U.V. ZUBKOVA?,
M.A. DANIEL?, E.G. LITVINOVA®

1 Samara National Research University, 2 Samara State Medical University, Samara; 3
Insninute of Theoretical and Experimental Biophysics of RAS, Pushchino

The article describes a new method for the preparation and properties of bioorganic
composites based on bacterial cellulose produced by Gluconacetobacter sucrofermentans B-
11267, using as additives components of bone and cartilaginous tissues: hydroxyapatite and
collagen, also obtained by the authors. Composites can be produced in the form of films and
lyophilizates. Data on the analysis of the composition of hydroxyapatite and composites, the
microstructure of composites, and the possibility of their use as a basis for toothpaste or bone
restoration material are presented.

Keywords: bacterial cellulose, carboxymethylcellulose, hydroxyapatite, collagen, composites.
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AHAJIN3 CYLIIECTBYIOIIUX NOJAX00B K U3YUEHUIO JBUKEHUS
HOCHUTEJISI 3APSIJIA 110 HYKJIEMHOBBIM KUCJIOTAM

M.A. TAJJYEHKOBA ¥, ILM. TOTOBLIEB?, P.I'. BACUJIOB?

1 Mocroseckuii ¢husuxo-mexHuueckull UHCMumym (20Cy0apcmeenHblll YHugepcumem,),
2 Hayuonanvhuiii uccredosamenvcxuil yeump « Kypuamoscxuii uncmumymy, Mockea

B 0030pe paccMOTpeHbI OCHOBHBIE KJIFOUEBbBIE IMapaMeTphl, IPEIONpPEACIAIONIne XapakTep
Murpauuu 3apsiaa no mojekyie JJHK, To ecte mapameTpsl, BIMAIOIIME HA CKOPOCTh MEPEHOCA
3apsAlla BIOJIb LIENOYKM HYKJIEOTHIOB. lIpaHanu3upoBaHbl I1aBHBIE 3Talbl TAaKOro IEpPEHOCA
3apsiaa Baoiib nenouku JJHK, o6cyxaeHsl 6a30BbIe MEXaHU3MBI ATOTO MPOIIECcCa, COMOCTABICHBI
pa3juuHble MHEHUs 1o dToMmy Bompocy. IlpencraBiena oOmias cxema, OObEIUHSIONIAS
CYIIECTBYIOIIME MOJIEIH, JIEKAIME B OCHOBE MEXaHM3Ma IIEpeHOca 3apsiaa BAOJb LENOYKH
JJHK. OOGocHOBaHBI BO3MOXHBIE€ IYTH ITOCTAHOBKH OJKCIEPUMEHTOB B JAHHOM HAyYHOM
HANPaBIICHUHU, UCXOMAS M3 COOCTBEHHBIX MPEACTABICHUN O TUIIOTCTHYECKON paboued Mojaenu
o0cykaeMoro repeHoca 3apsja.

Kniouesvie cnosa: JJHK, nepenoc 3apsijia, MEXaHU3MBbI.

C.74-88

AN ANALYSIS OF EXISTING APPROACHES TO THE STUDY OF THE MOTION OF
A CHARGE CARRIER ALONG NUCLEIC ACIDS

M.A. GALCHENKOVA 2 P.M. GOTOVTSEV? R.G. VASILOV?

1 Moscow Institute of Physics and Technology (State University),
2 National Research Centre «Kurchatov Institute», Moscow

The review considers the main key parameters that predetermine the nature of charge
migration along the DNA molecule, that is, parameters that affect the rate of charge transfer
along the nucleotide chain. The main stages of such charge transfer along the DNA chain have
been mainstreamed, the basic mechanisms of this process have been discussed, various opinions
on this issue have been compared. A general scheme is presented that combines the existing
models underlying the mechanism of charge transfer along the DNA chain. The possible ways of
setting up experiments in this scientific direction are substantiated, starting from our own ideas
about the hypothetical working model of the charge transfer discussed.

Keywords: DNA, charge transfer, mechanisms.
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OTXO/JbI TECO3ATOTOBOK Y JEPEBOOBPABATBIBAIOIIEN
IMPOMBIIIVIEHHOCTHU KAK UCXOJHOE CBIPBE JUIA ITIOJTYYEHUSA BUOT'A3ZA

O.B. CEHBbKO **, JI.A. CJIIOCAPEB?®, 0.B. MACJIOBA'

1 Mockosckuii eocyoapcmeennbiil ynueepcumem um. M.B. Jlomonocosa, 2 Hncmumym
ouoxumuyeckou uzuxu um. H.M. Omanysns PAH, Mockea; 3 MI'TY um. H.D. baymana,
Muimuwunckuil punuan, Moimuwu, Mockoeckas obaacmo

IIpoBenenpl 0030p M aHaUU3 pe3yJabTaTOB  HAyYHO-UCCIEAOBATEIbCKUX  PadoOT,
onyosukoBaHHbIX B nepuox ¢ 2002 mo 2017 rr. ¥ NOCBALIEHHBIX M3YYEHUIO BO3MOXKHOCTEH
HOJy4YeHHUs: Ororasa 13 pa3jIMyHbIX OTXOJ0B JIECO3aroTaBIMBAIOLICH U 1epeBooOpadaTbIBaroLIei
npoMmelnuieHHocTel. IlokazaHo, 4YTO Takue OTXOAbI, KaK ONWJIKH, CTPYXKa, Kopa H
HEKOHJMIIMOHHAs APEBECHHA, a TAKXKE JIMCTBA, MOT'YT 3()()eKTUBHO UCIIOJIb30BaThCsl B KaUeCTBE
CyOCTpaTOB /ISl METAHOT€HHOT'O KOHCOPLUYMa.

Kniouegvie cnosa: orxonpl aepeBOOOPaOOTKM U JIECO3aroTOBOK, OHOra3s, MeETaHOTEHE3,
aHadPOOHBII HII.
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WASTE FROM LOGGING AND WOOD PROCESSING INDUSTRY AS SUBSTRATES
FOR BIOGAS PRODUCTION

0.V. SENKO %", D.A. SLIUSAREV?, 0.V. MASLOVA!

1 M.V. Lomonosov Moscow State University 2 N.M. Emanuel Institute of Biochemical Physics
RAS 3 Moscow State Forest University

A review and analysis of the results of research papers published between 2002 and 2017
were conducted and devoted to the study of the possibilities of obtaining biogas from various
wastes from the forestry and woodworking industries. It is shown that such wastes as sawdust,
chips, bark and substandard wood, as well as foliage, can be effectively used as substrates for the
methanogenic consortium.

Keywords: waste wood processing and logging, biogas, methanogenesis, anaerobic sludge.



