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OPUI'MHAJIBHBIE CTATBU
YK 561.26

BHYTPUIIONIYJISIHUOHHASA 'ETEPOI'EHHOCTDb ITAPAMETPOB
®JIYOPECHEHIIMA TUATOMOBOM BOJIOPOCJIN ATTHEYA USSURENSIS ITPH
OCMOTHYECKOM CTPECCE

B.A. KYPOUKUHA*, T.A. BEJIEBUY, J1.®. TKEBYUABA
Mockosckuii eocyoapcmeennuiti yHusepcumem umenu M.B. Jlomonocosa, Mockea

VY nmatomoBoii Bogopocau Attheya USSUrensis oreHWBaIM OTHOCUTEIBHYIO MEPEMEHHYIO
GyopecueHIr OTACIbHBIX KieTok (Fviu/FMmu) Ha pa3nuyHbIX CTaausX poCcTa MOCIe mepeceBa
Ha cpelbl C COJeHOCThIO 8,8%0 (rumoocMoTHyeckue YciioBus), 35%o (THIEPOCMOTHYECKHE
ycinoBusi) U 17,5%o (KOHTPOJIH) B YCIIOBHUSX M3MEHEHHS KOHIICHTPAIIMK OMOTEHHBIX JIEMEHTOB U
B3auMOJICHCTBHS ¢ momyssinueii muaromen Conticribra weissflogii. B Teuenue 48 wacos mnocie
mepeceBa  M3MEpsUIM  yAeNbHYIO  (oTocuHTeTHYecKylo  (ukcammioo  yriepoaa  (P/N).
I'eteporennocts momymsnuii A, ussurensis mo Fvu/Fmu BbIsBIeHA Kak B YCIOBHAX
OCMOTHYECKOTO CTPEeCCa, TaK M B €r0 OTCYTCTBHE. | MTIO- U TUTIEPOCMOTHYECKHI CTPECC B Havase
aKKJIMMAIIMU BBI3bIBAJ yBeJIMUeHUE BapuabenbHocTH Fvi/Fmu mo cpaBHEeHHIO ¢ KOHTpojeM. B
YCIOBHSIX JIMMUTHUPOBAHHS HEJOCTATKOM OHMOTEHHBIX J3JIEMEHTOB BBICOKAas BapHaOeIbHOCTH
Fvi/Fmu oTmedeHa mpu Bcex YCIOBHS COJICHOCTH. Ha BHYTpUIIOMYNISAIIMOHHYIO T€TEPOTeHHOCTh
0 ATOMY TTapaMeTpy NPUCYTCTBUE BO3MOKHOTO KOHKYPEHTa OKa3bIBaJI0 MEHbIIIEE BITUSHIE, YeM
OCMOTHYECKHHM CTpecC W Hajauuue OWOTeHHBIX »DSJIEeMEHTOB. B mpolecce akkJIMMaluu
BaprabenbHOCTh KiIeTOK 1o Fvu/Fmu cHmxkamace. P/N B mepBble CyTKM Oblia BBIIIE IPH
aKKJIMMaIUU K THIIOOCMOTHYECKOMY CTPECCY, a BO BTOPbIE — THIIEPOCMOTHYECKOMY.

Kniouesvie cnosa: nmatomoBas BoIopocib, Attheya ussurensis, ¢uyopecteHis,
MOMYJISILIMOHHAS T€TEPOreHHOCTh, OCMOTHYECKUI CTpecc.

C.5-15

INTRAPOPULATION HETEROGENEITY OF FLUORESCENCE PARAMETERS OF
DIATOM ATTHEYA USSURENSIS UNDER OSMOTIC STRESS

V.A. KUROCHKINA, T.A. BELEVICH, L.F. TKEBUCHAVA
M.V. Lomonosov Moscow State University, Moscow

The relative variable fluorescence was estimated in individual cells (Fvi/Fmi) of diatom
Attheya ussurensis at different growth stages after transfer to media with salinity 8,8 %o (hypo-
osmotic conditions), 35 %o (hyperosmotic conditions) and 17,5 %o (control) under conditions
change in the concentration of biogenic elements and interaction with the population of diatom
Conticribra weissflogii. The specific photosynthetic carbon fixation (P/N) was measured within
48 hours after reseeding. Heterogeneity of populations A. ussurensis on Fvi/Fmi was revealed in
conditions of osmotic stress, as well as in its absence. At the beginning of the acclimation hypo-
and hyperosmotic stress caused the increase of variability Fvi/Fmi as compared with the control.
Under the conditions of limiting by deficiency of biogenic elements the high variability Fvi/Fmi
was marked at all salinity conditions. This parameter in the presence of a possible competitor has
less effect on intrapopulation heterogeneity than osmotic stress and the presence of biogenic



elements. In the process of acclimation the variability in Fvi/Fmi cells was decreased. P/N was
higher in acclimation to hypo-osmotic stress on the first day, while the second day — to
hyperosmotic stress.

Keywords: diatom, Attheya ussurensis, fluorescence, population heterogeneity, osmotic
stress.



OPUI'MHAJIBHBIE CTATBU
VIK 577.152.54:661.746.5

NHBEPTA3HASA AKTUBHOCTD IIPU KYJIbTUBUPOBAHUU IMPOAYLHEHTOB
JUMOHHOM KUCJIOTBI - LITAMMOB ASPERGILLUS NIGER — HA MEJIACCE "
I'maPOJIN3ATAX KPAXMAJIA

H.IO. IAPOBA*, T.B. BBIFOPHOBA, A.1. KUJIEEBA, A.P. IOLLIKAYCKAWTE

@I'BHY «Bcepoccutickuil HayYHO-UCCIe008AMENbCKUL UHCIMUMY I NUULE8bIX 000ABOKY,
DI'AOY BO «Canxkm-Ilemepbypeckuti HayuonanwvHulti ucciedogamenbcKuili yHugepcumem
ungopmayuonHvlx mexunono2ul, mexanuxu u onmuxuy, Cankm-Ilemepoype

[MpoaylieHThl TMMOHHOW KHUCJIOTHI — ITaMMbl MUKpomuiiera Aspergillus niger obmamatot
MOBBINIEHHOW  CIIOCOOHOCTBIO K CHHTE3y THAPOJUTHYCCKHX (EPMEHTOB B Ka4eCTBE
JIOTIOTHATEIBHBIX IIEJICBBIX META0OJIMTOB TPU TIYOMHHOM CIIOCOOE KYyJIhbTHBUPOBAaHUS Ha
YIIIEBOJCOJCPKAMMX CcyOcTparax. B crarbe mpencTaBleHBl pe3yNbTaThl HUCCIETOBAHHUM
WHBEPTAa3HOW akTUBHOCTH mpu (epmenrtanuu mrammamu Aspergillus niger JI-4 u B-3
MeJIaCCHOM CpeJibl ¥ THIIPOJIN3aTOB KpaxMmalia. VHTpaneurospHas HHBepTa3Hasi akTHBHOCTh Ha
120 4 OHMOTEXHOJIOrMYECKOro mpouecca B mepecuere Ha 1 r muunenus (BaaxHocts 10%) B
pesynbpTaTe (hepMeHTanmuu MenaccHOM cpenwsl coctaBuia 405+10 ex./r mns mramma JI-4 u
398+19 en./r mus mramma B-3. Tlpu depmentamuu rugponusaroB kpaxmana ¢ [IE, paBHbIM
12,5+0,1%, 38,1+0,1% u 52,140,1%, naHBEepTa3HAst aKTUBHOCTH BapbupoBaia oT 239428 ex./r o
391+31 en./r mia mramma JI-4 u or 27124 en/r mo 345425 en./r mis mramma B-3.
DKCTpaleuIiosipHas MHBEpPTa3Has aKTUBHOCTh B pe3yiabTare 120-yacoBoil (depMeHTanuu
MenaccHo# cpenbl coctaBmia 0,183+0,012 en./cm3 s mramma JI-4, 0,194+0,011 en./cm3 mist
mramMMa B-3. B ombiTax ¢ UCMOIB30BaHUEM THAPOJIM3aTOB Kpaxmalla MOoKa3aTelb HAXOAUJICS B
npeaenax ot 0,257+0,014 en./cm3 mo 0,357+0,027 en./em3 ans JI-4, ot 0,263+0,012 en./cm3 mo
0,297+0,027 en./cm3 — nisg B-3.

Kniouesvie cnosa: mrammer Aspergillus niger JI-4 u B-3, mpoayleHTHl JTHMOHHOMN
KHCJIOTBI, HHBEPTa3HAasi aKTUBHOCTh, MEJIaCCHAsI Cpelia, THAPOJIM3AThl KpaxMaa.

C. 16-22

INVERTASE ACTIVITY UNDER CULTIVATION OF PRODUCER OF CITRIC ACID -
ASPERGILLUS NIGER STRAINS — USING MOLASSES AND HYDROLYSATES OF
STARCH

N.Yu. SHAROVA, T.V. VYBORNOVA, A.l. KILEEVA, A.R. USHKAUSKAYTE

All-Russian Research Institute for Food Additives,
Saint Petersburg National Research University of Information Technologies,
Mechanics and Optics, St. Petersburg

Producers of citric acid, strains of micromycete Aspergillus niger have a high capacity for
synthesis of hydrolytic enzymes as additional target metabolites by submerged method of
cultivation on carbohydrate-containing substrates. The article presents the results of research
invertase activity during fermentation by strains of Aspergillus niger L-4 and B-3 molasses
environment and hydrolysates of starch. Intracellular invertase activity at 120 h of



biotechnological process in terms of 1 g of mycelium (10% moisture) to the fermentation
molasses environment made up for the strain L-4 405410 IU/g and for strain B-3 — 398+19 1U/g.
During fermentation of hydrolysed starch with a dextrose equivalent, equal 12,5+0,1%,
38,1+0,1% and 52,1+0,1%, invertase activity ranged from 239+28 1U/g to 391431 IU/g for strain
L-4 and from 271424 1U/g to 345425 IU/g for strain B-3. Invertase extracellular activity as a
result of 120-hour fermentation molasses environment was 0,183+0,012 IU/cm3 for the strain L-
4, 0,194+0,011 IU/ cm3 for strain B-3. In the experiments with hydrolysed starch the value was
in the range from 0,257+0,014 IU/cm3 to 0,357+0,027 IU/cm3 for strain L-4 and for strain B-3 it
was from 0,263+0,012 IU/cm3 to 0,297+0,027 IU/cm3.

Keywords: Aspergillus niger strains L-4 and B-3, producers of citric acid, invertase
activity, molasses, hydrolysates of starch.



OPUI'MHAJIBHBIE CTATBU

YK 579.6

®U3NKO-XUMHUYECKHUE CBOMCTBA JJEKTUHA MUKPOMMIIETA
RHIZOCTONIA SOLANI

Pun.C. MYXAMMAJIMEB, A.H. UBPATUMOB, T.B. BATAEBA*

Hnemumym ¢pynoamenmanvrot meouyunul u buonocuu, Kazanckuii ¢hedepanvhoiii
YHUgepcumem

N3yuensl (u3nKO-XMMUYECKHE CBOWCTBa JIeKTHHA Hu3miero rpuba Rhizoctonia solani.
YcraHOBJICHO, 4TO JIKTHH Tprba R. solani nmpossiiseT cBol aKTHUBHOCTH B IIMPOKOM JHAa30He
temrniepatyp u pH 3nauenmit (T50% 5-60 °C, pH50% 6,0-9,0). HaunbGonpimas akTUBHOCTH
nexkTuHa HaOmonanace npu temneparype 10-50 °C u pH 6,5-8,5. [loBbIimieHn0 aKTUBHOCTH
nektuHa R. solani cnocoOcTByeT mpucyTCTBHE IBYXBaJeHTHbIX HMOHOB Ca2+ u Mn2+ B
PEaKIMOHHON CMECH, YTO CBHUJICTEIBCTBYET O TOM, 4To JiekTuH R. solani smmusiercss merami-
3aBucHMbIM OenkoMm. Jlektun R. solani o61anan cnocoOHOCTBIO CBSI3BIBATH KaK MPOCTHIC, TaK U
clokHbIe caxapa. OJHAKO reMarrIIOTHHUPYOIas aKTUBHOCTH Mpemnapara jektuHa R. solani
MHrUOMpOBasiach B OOJIBbIICH CTEMEHM TalaKTO30H, 4TO yKa3bIBaeT Ha TO, 4YTO JeKTuH R. solani
SBJIIETCS TaJIaKTO30-CIIeNU(UIHBIM TTTUKOIPOTEHIOM.

Knroueswvie cnosa: Rhizoctonia solani, nextun, cBoiicTsa.

C. 23-28

PHYSICO-CHEMICAL PROPERTIES OF LECTIN OF MICROMYCETE
RHIZOCTONIA SOLANI

Rin.S. MUKHAMMADIYEV, AN. IBRAGIMOV, T.V. BAGAYEVA
Institute of Fundamental Medicine and Biology, Kazan Federal University

The physicochemical properties of lectin lower fungus Rhizoctonia solani were studied. It
is found that the mushroom lectin R. solani manifests its activity over a wide range of
temperatures and pH values (T50% 5-60 °C, pH50% 6,0-9,0). The greatest activity was
observed with lectin temperature 10-50 °C and pH 6.5-8.5. The presence of divalent Ca+ and
Mn2+ ions in the reaction mixture promotes increase the activity of the lectin R. solani,
indicating that the lectin R. solani is a metal-dependent protein. R. solani lectin capable of
binding both simple and complex sugars. However hemagglutinating activity of lectin
preparation R. solani largely inhibited by galactose, indicating that R. solani lectin is galactose-
specific glycoprotein.

Keywords: Rhizoctonia solani, lectin, properties.



OPUI'MHAJIBHBIE CTATBU
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KOHBEPCHUA BUOMACCBHI @OTOTPO®HBIX MUKPOOPI'AHU3MOB B CbIPBE
JJIA HOJYYEHUSA BUOTOIIVIMB C TIOMOLBIO 3JIEKTPOCUHTE3A

B.M. IIOKNIJAEB*, K.B. TOPUH, f.3. CEPTEEBA, I[1.M. TOTOBLIEB, P.I'. BACHUJIOB
@I'BY Hayuonanvuwiil uccieoosamenvckul yenmp « Kypuamosckuti uncmumymy, Mocksa

PaboTa nampaBieHa Ha UCCIIEI0BAHUE PUMEHUMOCTH EKTpoxumMuyeckoro cuaresa (2C)
JUTsI TIepepaboTKu OGMoMacchl POTOTPOGHBIX MUKPOOPTaHU3MOB C IEJIBI0 MTOTYYSHHUST OMOTOTLINB.
N3yuensl crepyromue TEMBI: TMOMydeHHE OuoTorumBa MeTogoM OC HEMOCPEeICTBEHHO W3
Oromacchl, HCKITI0Yasi CTAJWIO BBIICICHUS TPHALMITIIMIEPUIOB; MpoTeKanne mporeccoB JC B
BOJHBIX PAcTBOPAx; BIUSHHE MPHUPOJBI PACTBOPHUTEINS;, MCIIOJIH30BAHME KATAIM3aTOPOB M HUX
BIIMSTHAE HA HAIPaBJICHUE TPOIIECCa U BBIXO]] KOHEUHBIX MPOTYKTOB.

Knrouesvie cnosa: buoromnuso, peakuus Konsoe, GpoToTpohHBIE MUKPOOPTAHU3MBI,
KOHBEPCHS, IEKTPOXUMHUYCCKUNA CHHTE3.

C. 29-35

CONVERSION OF BIOMASS OF PHOTOTROPHIC MICROORGANISMS INTO RAW
MATERIALS FOR PRODUCING BIOFUELS USING ELECTROSYNTHESIS

V.M. POZHIDAEV, K.V. GORIN, Y.E. SERGEEVA, P.M. GOTOVTSEV, R.G. VASILOV

National Research Centre «Kurchatov Institute», Moscow

The work aims to study the applicability of the electrochemical synthesis (ES) for the
processing of biomass of phototrophic microorganisms to produce biofuels. The following topics
are studied: obtaining biofuels by ES directly from biomass, eliminating the step of isolating
triacylglycerols; flowing ES processes in aqueous solutions; influence of the nature of the
solvent; the use of catalysts and their influence on the direction of the process and the quality of
final products.

Keywords: biofuel, Kolbe reaction, phototrophic microorganisms, conversion,
electrochemical synthesis.



OPUI'MHAJIBHBIE CTATBU

YK 57.033

O JEACTBUU N,N-TACEHWUITY AHUJAHAEBOMN COJIA BUC
(THAPOKCUMETHWJT) ®OCPUHOBOM KAUCJIOTHI HA POCT
MUKPOOPI'AHU3MOB CBPOKEHHOI'O UIA ITPU PA3JIMYHBIX CTEIIEHAX
PA3BABJIEHUSA

H.B. BOJIKOBA*, C.B. ®PUJIAH]]
KCBCZHCKI/HZ HCZI/!MOHaﬂbelZz ucczzec)oeameﬂbcmtﬁ MEXHON02UUECKUL YHUsepcumem

B nactosimiee Bpemsi B CBsi3M ¢ MacmITaOHOM ypOaHU3aIMel pe3Ko MOBBICUIIACH HArpy3Ka
Ha TOPOJACKHE OYHMCTHbIE coopyxeHHs r. Ka3zaHu, a Takke 3a cueT HapacTaHHs O0OBEMOB
MPOU3BOJICTB OPraHUYECKOTO CHHTE3a W, KaK CIIEJICTBHE, YBEIUYCHHE OTXOMSIIMX IMOTOKOB,
BCTAaeT BOMPOC 00 MHTEHCHU(PHUKAIHUK OMOJIOTHYECKON OUYMCTKH CTOUYHBIX BOJ. Mcmosb3oBaHue
OMOJIOTMUECKH aKTUBHBIX BEMIECTB B XOJ€ OYMCTKHU C MOMOIIBIO OMOIIEHO30B, MPUBOISAIIEE K
yBenU4YeHUI0 A(OPEKTUBHOCTH OSTOTO TMPOIEcca, HMEET CYIIECTBEHHBIE TPEUMYIIIECTBA,
BKJIFOYAIOIME B Cce0S MUHUMH3AIUIO KaMUTAIBHBIX M OKCIUTyaTallMOHHBIX 3aTpar. HoBu3Ha
MPOBEJACHHOW pabOTBl COCTOMT B TOM, 4YTO BIEPBbIE HCCIEAOBAHUE BO3IACHCTBUSA
paccMaTpuBaeMoil coJld Ha pOCT MUKPOOPraHU3MOB OCYHIECTBIISIIOCh B @HAPOOHBIX YCIOBUSX.
B cBsi3u ¢ Tem, 4TO WCCleIOBaHWE BO3MOXKHOCTH WHTEHCHU(DUKAIIUU OMOJOTUYECKONW OYHCTKH
CTOYHBIX BOJ B aHA’POOHBIX YCIOBUSX MPU OTPAaHUYEHHOM BPEMEHHU SKCIIO3UIIUU HE TOKa3aJio
JKEJIaeMbIX Pe3yJbTaTOB, ObLIO pEIIeHO YBEIUYHUTh BpeMs mpoliecca s Oojee TiyO0oKOTo
n3ydeHus Bo3aeicTust N,N-audeHunryanHuiuHueBor coiau ouc (ruapokcumetin) GochuHOBOM
KHCIIOTHl Ha MHKPOOPraHU3Mbl COpOXKEHHOTO Wia; TeM OoJiee, 4TO BPEMEHHOE IOJaBIICHUE
pa3BUTHS psAa OpPraHU3MOB B JajbHEHIIEeM NPUBOAUT K B3JIETYy WX aKTHUBHOCTU. bbuin
OTpeJieNieHbl KOHLEHTpAluy, yBelW4yuBaione (asy 5SKCHOHEHIMAIBHOTO POCTa, B XOJE
KOTOPOM M MPOUCXOTUT MaKCUMaJIbHOE TTOTpebaeHue cyoctpara. Hanbombimmii mo10)KUTEIbHbIN
3¢ dexT BhIIeyKa3aHHBIX KOHIICHTpALMK oTMeueH B uHTepBase 2040 4yacoB 3KCIIEPUMEHTA.

Knrouegvie cnosa: 6GUONOTMYECKH aKTHBHBIE BEIECTBA, MUKPOOPTAaHU3MBI, CBEPXHHU3KHE
KOHLIEHTPALIMU, CTOYHbIE BOJIbI, OMOJIOTHYECKasi OYHCTKA.

C. 36-39

ACTION OF N,N-DIPHENYLGUANIDINE SALT BIS (HYDROXYMETHYL)
PHOSPHINIC ACID ON THE GROWTH OF MICROORGANISMS OF DIGESTED
SLUDGE AT VARIOUS DEGREES OF DILUTION

N.V. VOLKOVA, S.V. FRIDLAND
Kazan State Technological University

Currently, due to the large-scale urbanization dramatically increased the load on the
municipal wastewater treatment plant in Kazan, as well as due to the growth of volumes of
production of organic synthesis and as a consequence, an increase in the waste streams, there is a
question about the intensification of biological wastewater treatment. Use of biologically active
substances in the course of purification by biocenosis, leading to increased efficiency of the
process, has significant advantages, including minimizing capital and operating costs. The
novelty of this work lies in the fact that the first study of the effect of salt on the considered
microbial growth was carried out under anaerobic conditions. Due to the fact that the study of



possible intensification of biological purification of sewage in anaerobic conditions, with limited
exposure time showed no desired results, it was decided to increase the process time for a better
understanding of the impact of N,N-diphenylguanidine salt bis (hydroxymethyl) phosphinic acid
bacteria fermented sludge; moreover, that the temporary suppression of the development of a
number of organisms in the future leads to the takeoff of their activity. The concentrations were
determined which increase exponential growth phase, during which occurs a maximal
consumption of the substrate. The greatest beneficial effect is marked in the above-mentioned
concentration range 20+40 hours of the experiment.

Keywords: biologically active substances, microorganisms, ultra-low concentrations,
wastewater, biological treatment.



OPUI'MHAJIBHBIE CTATBU
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MMPOMOTOPBI MYTAHTHOT'O HITAMMA BAKTEPUO®AT'A T7
JEMOHCTPUPYIOT NTIPUCITIOCOBJIEHUE K PHK-ITIOJIUMEPA3E ®AI'A T3
IIYTEM U3MEHEHUMA CBOUX JEKTPOCTATUYECKHAX CBOMCTB

A.A. OCHUIIOB1,2*, C.I'. KAM30JIOBA1

1 Uncmumym ouogpuzuxu xnemxu PAH, [Tywuno, Mockosckas o6n.; 2 Hncmumym avicuieli
HepsHot dessmenbHocmu u Hetipoguszuonoeuu PAH, Mockea

[IpoBenen aHasM3 BO3MOXKHBIX MEXaHM3MOB ajanranuu  pacrno3HaBaHuss PHK-
nonumepazoit T3 Oakrepuodara Hecrenuduueckux sl Hee Mo3aHuX mnpomoTopoB JIHK
6axtepuodara T7. B paboTe uCHosp30BaH MpUMEpP BBDKMBAEMOCTH MYTAHTHOTO IITamMma 17
(ara, He coaepkarero B ceoeM reHome rena PHK-nonmmepassl v npucnocoOuBIerocst K pocty
B mramme E. coli, comepxamiero skcmpeccupyembiii ren PHK-mommmepaser T3 dara.
BrokuBaemMocTh  MyTaHTHOro mrTamMma 17 (¢dara B 3THX  YCIOBHAX  OOyCIOBJIEHA
MIPUCTIOCOOUTENFHBIMU  MYTallUAMH B TO3MHUX TpomoTopax T7. OCyIIecTBIEH aHalu3
HYKJICOTHAHBIX  IOCJIEIOBATEIbHOCTEH U  AJIEKTPOCTATUYECKUX MpOoQuied  MYyTaHTHBIX
npomMoTopoB. [lokazaHo, 4To amanTaius MO3IHUX MTPOMOTOPOB reHoma 17 Oakrepuodara k T3
PHK-nonmumepase cBs3aHa ¢ '3MEHEHHUEM HX 3JIEKTPOCTaTUYECKUX CBOMCTB.

Kniouesvle cnosa: mpomoTop, snekrpocratnueckuii noteHuuan, PHK-mommmepasa,
oakrepuodaru T7, T3, y3HaBaHue.

C. 40-46

PROMOTERS MUTANT STRAIN OF BACTERIOPHAGE T/ RNATO
DEMONSTRATE ATTACHMENT OF PHAGE T3 POLYMERASE BY CHANGING ITS
ELECTROSTATIC PROPERTIES

A.A. OSYPOV1],2, S.G. KAMZOLOVA1

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

Mechanism of adaptation recognition of T7 DNA late promoters by nonspecific RNA
polymerase from T3 bacteriophage was analyzed. The viability of T7 bacteriophage genome
lacking its own RNA polymerase gene and adopted to growth in the bacterial host containing T3
bacteriophage RNA polymerase was considered. The viability of the mutilated T7 bacteriophage
under these conditions is known to be due to compensatory mutations in T7 late promoters.
Nucleotide sequences and electrostatic profiles of the mutated promoters were analyzed. The
adaptation of T7 late promoters was shown to be determined by changing their electrostatic
properties.

Keywords: promoter, electrostatic potential, RNA polymerase, bacteriophages T7, T3,
recognition.



OPUI'MHAJIBHBIE CTATBU
YIAK 577.214

CBOPKA DE NOVO TPAHCKPUIITOMA EJJMHAYHBIX HEUPOHOB
CTATOILIMCTOB BUHOTPATHOM YJIUTKH

A.A. OCHUIIOBI1,2*, H.A. ACEEBI, E.A. YHECHOKOBA1, M.B. POIIIMH],
I[1.M. KOJIOCOBI, H.B. BAJIb1, I1.M. BAJTABAH1

1 Uuemumym evicueti HepgHoU desmenvHocmu u Hetpoguszuonocuu PAH, Mockea,
2 Uncmumym o6uogusuxu knemxu PAH, Ilywuno, Mockosckas obracmo

B nmannoit pabote mnpoumsBeaeHa cOopka de NOvo TOTAJIBHOTO TPAHCKPUIITOMA
PELENTOPHBIX BOJOCKOBBIX KJIETOK — HEHPOHOB CTAaTOLMCTOB, OPraHOB paBHOBECHS
BuHOTpaaHoi ynutku Helix lucorum, cexkBennpoBaHHOTO ¢ MOMOIIKIO cucTteMbl lon Proton. Or-
TUMU3HUPOBaHbI apaMeTpbl COOPKH, BBISIBICHO OTJIMYUE TPAHCKPUIITOMA CIIEHUATM3UPOBAHHBIX
PELENTOPHBIX HEMPOHOB CTATOLIMCTOB OT TPAHCKPUIITOMA TOTAIIBHOW HEPBHOM CUCTEMBI.

Kniouesvie cnosa: Helix lucorum, cTaTOLMCTBI, TPAHCKPUITOM, cOOpKa de novo.

C. 47-51

DE NOVO ASSEMBLY OF THE TRANSCRIPTOME OF INDIVIDUAL SNAIL
STATOCYSTS NEURONS

A.A. OSYPOV1,2, N.A. ACEYEV], E.A. CHESNOKOVAL1, M.V. ROSHCHIN1,
P.M. KOLOSOV1, N.V. BAL1, P.M. BALABAN1

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

We present the de novo assembly of total transcriptome of receptor hair cells — neurons of
statocysts, the balance organ of snail Helix lucorum, sequenced using the lon Proton system.
Assembling parameters were optimized, the difference between transcriptomes of specialized
receptor neurons of statocysts from the transcriptome of total nervous system was revealed.

Keywords: Helix lucorum, statocysts, transcriptome, de novo assembling.



OPUI'MHAJIBHBIE CTATBU
VK 631.86:879.42

HOJYYEHUE XKNUJKOI'O 'YMUHOBOI'O BUOIIPEITAPATA HA OCHOBE
BEPMHUKOMIIOCTA W BUHOTI'PAJTHOM BBIDKUMKHA

A.T. TEJIELLIEB1*, 1.A. MAPBIHKIH2, N.H. TUTOB3, A./1. HAT'ABAI, I'.3. KA3MEBI

1 ®I'6OY BO «Mockosckuii nedazoeuieckuii 20Cy0apCcmeeHHblil YHUBEPCUmemy,
2 000 UK «Bocmounas Eeponay, Mocksa;
3 @I'BOY BO «Bnaoumupckuti cocyoapcmeentuiti yHugepcumem umenu A.1" u H.T'.
Cmonemoegvix», Braoumup

Onucana yCOBEpIICHCTBOBAHHAS TEXHOJIOTHS TIOMYYCHHS] IKHUIKOTO TyMHHOBOTO
Omorpenapata Ha OCHOBE BEPMHKOMIIOCTA W BHHOTPAJHBIX BBDKUMOK C TIOMOIIBIO IpoIecca
MEXaHO-aKyCTUYECKOW AaKTHBAI[MM CYCICH3WH C IEJBbI0 YCWICHHS €ro OHOJIOTHYECKOW W
(hM3MOJIOTMYECKON aKTUBHOCTH.

Knrouesvie cnosa: BEPMHUKOMIIOCT, BHWHOTPATHBIC BBDKUMKH, JKUIKHE TYMHUHOBBIC
MpenapaThl, KaBUTAIIHS.

C. 52-55

PRODUCTION OF LIQUID HUMIC BIOPREPARATION ON THE BASIS OF
VERMICOMPOST, AND GRAPE POMACE

A.T. TELESHEV, ILA. MARYNKIN, LLN. TITOV, Y.D. CHAGAVA, H.Z. KAZIEV

1 Moscow State Pedagogical University 2 LLC IC «Eastern Europe», Moscow; 3 A.G. and N.G.
Stoletovs Vladimir State University, Vladimir

We describe an improved technology for producing liquid humic biopreparation based on
the vermicompost and grape marc through a process of mechanical-acoustic activation of the
suspensions in order to strengthen its biological and physiological activities.

Keywords: vermicompost, grape marc, liquid humic preparations, cavitation.



OPUI'MHAJIBHBIE CTATBU
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MOJEJIb XPOHUYECKOI'O TNIIOMETABOJIM3MA I'VIFOKO3bI B MO3I'Y
IKCIHHEPUMEHTAJIBHBIX ’KUBOTHbBIX

E.1. CAMOXHNHAI, U.E. MBICHHI, A.A. OCUIIOB2,3, A.E. MAJIbKOBI,
C.1. [TACKEBUY1, M.B. MOJIYAHOBI, N.1O. IIOIIOBA1*

1 Uncmumym meopemuueckoul u sxcnepumenmanvhou ouogusuxu PAH, Ilywuno, Mockosckas
061.; 2 Uncmumym evicuietl HepsHotl desmenvHocmu u Hetipoguzuonocuu PAH, Mockea;
3 Uncmumym 6uogpuzuxu knemxu PAH, Ilywuno, Mockosckas ooa.

Pa3pabotan MeTo; cCO34aHHA XPOHUYECKOTO THUIOMETAa00JIM3Ma TJIIOKO3bl B  MO3TY
OKCIIEPUMEHTAJIbHBIX JKUBOTHBIX IIYTE€M XPOHHUYECKOTO BBEIACHHUS B JKEIYyIOYKA MO3ra 2-
ne3okcu-D-rmoko3er  (2-JI, HemeTabonuszupyemoro aHajiora riroko3sl). IlokazaHo, 4TO
BBIDAKEHHBIE  NATOJOTMYECKHME  HW3MEHEHUs B  JJIEKTPUYECKOM  aKTHMBHOCTM  MO3ra
(mapokcu3MainbpHasi akTUBHOCTb) U B OMOXMMMUYECKUX MapaMeTpax PerucTpUpPyrOTCs YXKe Mocie
OJIHOTO Mecsilla €XeIHEBHbIX BBeAcHUN 2-/II. OTm pe3ynbrarsl SBIAIOTCS NEPBBIM J0Ka3a-
TEIbCTBOM TOTO, YTO HEAOCTAaTOYHAs YTHJIM3alMs TJIOKO3bI B MO3TY MOXKET CIYXHUTb
TPUTTEPHBIM MEXaHU3MOM IpHU GOpMHUpPOBaHUH Heliponaronoruu. [Ipennaraemas MoaeIb MOKET
WCIOJIb30BAaThCA Kak JJIsi MCCIEJO0BAaHMM BKJIa/Ja TUIOMETAa0O0JM3Ma TJIOKO3bl B pPa3BUTHE
HEWpOoAeTeHEePAaTUBHBIX 3a00J€BaHNM, TaK U VIS TIOUCKA TTyTeH ero KOMIIEHCAIUH.

Knrouegvie cnosa: mo3r, HeHpomatoiorusi, THIIOMETa00JIM3M TJIIOKO3bl, CyMMAapHBIE
noJjieBbie moTeHuuaisl, AMP, mutoxouapun, 2-nae3okcu-D-rimroko3a.

C. 56-63

CHRONIC GLUCOSE HYPOMETABOLISM MODEL IN THE BRAIN OF
EXPERIMENTAL ANIMALS

E.l. SAMOKHINAL, L.E. MYSIN1, A .A. OSYPOVZ2,3, A.E. MALKOV1, S.I. PASKEVICH]I,
M.V. MOLCHANOV], I.Yu. POPOVA1

1 Institute of Theoretical and Experimental Biophysics, Russian Academy of Sciences,
Pushchino; 2 Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of
Sciences, Moscow; 3 Institute of Cell Biophysics, Russian Academy of Sciences, Pushchino,

Moscow region

We developed a method of chronic brain glucose hypometabolism induction by chronic
intracerebroventricular administration of 2-deoxy-D-glucose (2-DG, non-metabolizable glucose
analog). It has been shown that marked pathological changes in the brain electrical activity
(epileptic activity) and biochemical parameters manifest after one month of daily administration
of 2-DG. These results are the first evidence that a lack of glucose utilization in the brain might
be a triggering mechanism initiating neuropathology. The proposed model can be used for
researches of glucose hypometabolism contribution to the pathogenesis of neurodegenerative
diseases and for development of compensatory treatment.

Keywords: brain, neuropathology, glucose hypometabolism, total field potentials, NMR,
mitochondria, 2-deoxy-D-glucose.



OPUI'MHAJIBHBIE CTATBU
YK 577.323.2
INPOCTPAHCTBEHHAS OPTAHU3ALIUA
JEKTPOCTATHYECKHUX B3AUMOJIECTBHM T7 PHK-IIOJIMUMEPA3BI
C IO3JHUMHU ITPOMOTOPAMMU T7 JTHK

A.A. COPOKUH, T.P. JUKEJISAAUH*, M.A. OPJIOB, E.A. 3bIKOBA, C.I'. KAM30JIOBA
HUnemumym 6uogpusuxu knemku PAH, I[Tywuno Mockogckotl 061

[IpocTpancTBEHHOE  pacmpelnereHue  dJIEKTPOCTATUYECKOTO  MOTEHLIHANA  BOKPYD
MAaKpOMOJIEKYJI OKa3bIBa€T 3aMETHOE BIMSHHME Ha XapakTep HX B3aumonencrBui. Hamu
paccMOTPEHO pPaCIpENEICHUE SIIEKTPOCTATUYECKOTO noTeHuuana Bokpyr PHK-nmonmmepass
¢ara T7 u B3aMMOAECHUCTBYIOIINX C 3TUM O€IKOM IPOMOTOPOB. M3BecTHO, UTO TPOMOTOPHI (para
T7 moryT ObITh pa30UTHI HA HECKOJIBKO KJIACCOB, OTJIMYAIOIIMXCS, B TOM YHUCIE, [0 XapaKTepy
pacmpeneneHus 3JIeKTPOCTaTHYECKOro moTeHnuana. IlokazaHo, 4To mpoMOTOP-CBA3BIBAOIINI
JOoMeH Oenka (GOpMUPYET TpPU HYETKO BBIPAKEHHBIX IIOJIOKUTENBHBIX XpeOTa, reoMeTpus
KOTOPBIX COTJIacyeTcsi ¢ OCOOEHHOCTSAMM pacHpelesieHusl 3JIeKTPOCTaTHUECKOTro IMOTEeHIHaa
BOKpyr npomoTtopHo# JIHK pa3ian4HbIX KI1acCOB MPOMOTOPOB.

Kniouesvie cnosa: T7 JHK, mno3gaue mnpomoroper, T7 PHK mnonumepasa,
ANEKTPOCTATHYECKHE B3aAMMOICHCTBHSI, paClIO3HABaHUE.

C.64-71

THE SPATIAL ORGANIZATION OF THE ELECTROSTATIC INTERACTIONS OF
THE T7 RNA POLYMERASE WITH T7 DNA LATE PROMOTERS

A.A. SOROKIN, T.R. DZHELYADIN, M.A. ORLOV, Ye.A. ZYKOVA, S.G. KAMZOLOVA
Institute of Cell Biophysics, Pushchino, Moscow region

Spatial distribution of electrostatic potential is known to play important role in interaction
between macromolecules. We have analysed distribution of electrostatic potential around RNA-
polymerase of phage T7 and T7 native promoters interacting with it. It is known that T7 native
promoters could be divided into several classes, which differ in activity and physical properties
including electrostatic profile. We have shown that promoter-binding domain of T7 RNA-
polymerase forms three positively charged crests, which spatial position correlates with spatial
distribution of electrostatic potential around promoter DNA.

Keywords: T7 DNA, late promoter, T7 RNA polymerase, electrostatic interactions,
recognition.
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POJIb MUKPOBUOJIOI'MU B COXPAHEHUU TAMATHHUKOB UCTOPUHN U
KYJbTYPBI B MY3ESAX MOCKBbI 1 MOCKOBCKOM OBJIACTH

I0.A. TIETYHIKOBA*, FO.I1. IETYILIKOBA
buonocuueckuii paxyromem MI'Y um. M.B. Jlomonocosa, Mockea

OcymecTBMIM ~ MHUKPOOHOJIOTUYECKOE  HMCCICOBAaHUE MHKPOOHMOTHI  ITOBPEKIACHUI
MY3E€HHBIX NPEIMETOB M OTPAKJAIIMX KOHCTPYKLHH, a TakKe BO3AYIIHOW Cpelasl B
AKCMO3ULMOHHBIX 3allax U (OHIOXpaHWIMIIAX B My3esix MockBbl U MoOCKOBCKOH 00acTH.
[loxazana He0OXOIUMOCTb MpPOBENEHUS OMOMOHUTOPUHIAa B MY3E€HHBIX IOMEIIEHUSAX [UIs
CBOEBPEMEHHOTO MpEeAOTBpAIlleHUs] OHOAECTPYKIIMM MaTepuaioB NaMSATHUKOB MCTOPUU U
KYJIbTYPbI U MY3€HHBIX KOJUIEKIIUN.

Knrouesvie cnosa: Mukpoobuonorusi, 6MONOBPEXICHUE, TAMATHUKA HCTOPUH U KYJIBTYPHI,
My3eH MOCKOBCKOTO PETHOHA, COXpaHEHHE.

C.72-81

THE ROLE OF MICROBIOLOGY IN THE PRESERVATION OF HISTORICAL AND
CULTURAL MONUMENTS IN MUSEUMS OF MOSCOW AND MOSCOW REGION

Ju.A. PETUSHKOVA, Ju.P. PETUSHKOVA
Faculty of Biology, M.V. Lomonosov Moscow State University, Moscow

The microbiological testing of microbiota in the process of deterioration of museum
objects and fencing structures in museums of Moscow region was carried out. Also the
atmosphere in the halls and depositories was analyzed. It was shown the need for biomonitoring
in the museum premises for the timely prevention of biological degradation of materials in the
historical and cultural monuments and museum collections.

Keywords: microbiology, biodeterioration, historical and cultural monuments, museums of
the Moscow region, preservation.
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HNOJIUTHYECKHUE MPEIIOCHIIIKA ®OPMHUPOBAHUS HOPMATUBHOM
IPABOBOW FA3BI B COEPE TEHHOM MHXXEHEPUY B POCCUHU U 3A
PYBEKOM

I0.A. TIETYIIKOBA*
buonocuueckuii paxyromem MI'Y um. M.B. Jlomonocosa, Mockea

CraTpsi MOCBSIIIIEHA CPAaBHUTEIBHOMY PAaCCMOTPEHHIO Pa3IMYHbIX MPUMEPOB HNOJUTHKHU B
chepe renHoil wumxkeHepuu. bein umccnemoBan omnbiT EBpomneiickoro Cotosa, IlIBelinapuw,
Aprentunsl, Kanaapsl, Kurasg u Poccun B peanuszainuu noJuTuky B cepe re HHOM MHXKEHEpUU U
ee BJIMSHUS Ha IPAaBOBOE PETyIUpoBaHME U (OpMHpOBaHUE 3aKOHOjaTenbcTBa. Ha mpumepe
3apy0eXHOro oOmbITa ObUT BBIJENEH psJl HauOoyiee MPEeaNOUTUTENbHBIX MOAXO0J0B K
COBEpIICHCTBOBAHMIO 3aKOHOJATEIbCTBA B c(epe TEeHHO-WHKEHEPHOU JESITEeIbHOCTH B
Poccuiickoit @enepanuu.

Knrouesvie cnosa: monutuka B chepe reHHO-HHKEHEepHOH nesrenbHocTH, [ MO, nmpaBoBoe
perynupoBaHue, 3aKOHOAATEILCTBO B c(hepe reHHO-UHKEHEPHOU 1eATeIbHOCTH.

C. 82-90

POLITICAL PREREQUISITES FOR THE FORMATION OF LEGISLATION IN THE
FIELD OF GENETIC ENGINEERING IN RUSSIA AND ABROAD

Ju.A. PETUSHKOVA
Faculty of Biology, M.V. Lomonosov Moscow State University, Moscow

The article is devoted to comparative study of different genetic engineering policies. The
practices of the European Union, Switzerland, Argentina, China, Canada and Russia in the
genetic engineering policies impact on the legal regulation as well as the legislation shaping
were examined. The most appropriate approaches to improving the genetic engineering legal
system in the Russian Federation were revealed.

Keywords: genetic engineering policy, GMO, legal regulation, genetic engineering

legislation.



