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OPUTWHAJBHBIE CTATBH
VK 57.063.7

O CUCTEMATUKE ITPOKAPUOT:
AKTYAJIBHBIE TPOBJIEMbBI U ITYTHU BBIXOJA U3 KPU3UCA

C.10. HIETOJIEB
Hucmumym 6uoxumuu u gpuzuonocuu pacmeHuil u Mukpoopeanusmoe PAH,
Capamogckuii HaYUOHAILHBLU UCCIe008aAMeNbCKULL 20CYOaPCMBEHHbI YHUBEpCUment
um. H.I'. Yepuvrwesckoeo, Capamos

PaccmarpuBatoTrcsi  mpoOneMbl  TaKCOHOMMUYECKHMX  HCCIIEJJOBAaHMM  IPOKAapHoT,
MIPOSIBJISIIOIINAECS B TIOBCETHEBHOM JTAOOPATOPHOM MIPAKTUKE U MPUOOPETAIOIINE 0COOYIO OCTPOTY
B CBSI3M C OMYOJMKOBAHHEM B TOCIEIHUE TOJBI psia MPUHIIMITHAIBHBIX 00001Iammux padoT B
o0nacTu CpaBHUTENBbHON T€HOMHKH U OnomH(popmatuku. KoHcTaTHUpyrOTCS BO3MOXKHOCTH M
OTPaHWUYEHUS TPATUITMOHHBIX (DUITIOTEHETUUECKHX MapKEPOB — MOCJIEI0BATEILHOCTEHN TeHOB 16S
pPHK wu wunreprennoro cmeficepa ITS1 B cBsSI3u ¢ BHYTPUI€HOMHOW T€TE€POr€HHOCTHIO
puOOCOMHOTO OmepoHa TN, oOyclIOBICHHOW TOMoJoruyHo pexkoMmOuHanuer JIHK wu
TOPU30HTAIBHBIM MEPEeHOCOM TeHOB. OTMeuaercs 3HAYeHHE KOHIEMIMM MaHTeHoMa JUIs
MHTEpPIpETalli TaKCOHOMHYECKUX JTAHHBIX, MOJYYEHHBIX C HCIOJIb30BAaHUEM Pa3zHOOOpPa3HBIX
(buIOreHeTUYeCKNX MapKepoB, OTHOCSIIMXCS K €ro 0a30BOM M IMOJBHM)KHOM COCTaBIISIFOIIMM.
O6cyx1aeTcsi BO3MOKHOCTb TPUMEHEHUS pe3yJIbTaTOB MOJHOreHOMHOro cekBeHupoBanus JTHK
IITAMMOB C LEJbI0 BBIXOJA 3a TMpeleibl IapaJurMbl HUCIOJIB30BAHHUS B KadecTBe
(DUITOTEHETUUECKNX MapKepOB OTACITBHBIX TE€HOB WM JaXXe€ WX OrpaHWYeHHBIX rpynmn. Ha
npumepe Oaktepuii poma Azospirillum nemoHCTpUpyROTCS MOJydeHHBIE ABTOPOM OLCHKH
BHYTPUI€HOMHOM T€TEPOreHHOCTH nociienoBarenbHocTel 16S pPHK u pe3ynbTaThl npuMeHeHust
Habopa (PUIOreHEeTHYECKUX TECTOB Ha OCHOBE MOJIHOT€HOMHBIX JAHHBIX B paMKax pa3BUBaeMOil
B psjie NyOnMKanuil T€HOMHOW TaKCOHOMHUU MHUKPOOOB. YCTaHOBIIEHA 3aBUCHUMOCTb OILICHKHU
CUCTEMAaTUYECKOIrO MOJIOKEHUS IITAMMOB OT THUMA MCIOJb3YEMbIX MOJTHOT€HOMHBIX JIaHHBIX,
OTHOCSIIUXCA K 0a30BOM MJIM 0a30BOM U ITOJBM)KHOM COCTAaBJIAIOIIMM MaHreHoMa. OTMmedaercs,
YTO 70 JOCTHXKEHHS YCIIOBUN, 0OECHEeUMBAIOIIUX IMOJIYYEHHE PE3YIbTaTOB IMOJHOI€HOMHOTO
cexkBenupoBanus JIHK npokapuot B Macmrabax, oOecreyuBaroUuX JOCTATOYHOE HAIMOJHEHUE
COOTBETCTBYIOIIMX 0a3 JNaHHBIX, Hanboyiee KOPPEKTHBIM OCTaeTcs MNOoJu(a3HbIH MOIXOJ C
COUeTaHHEeM Pa3HOOOPA3HBIX MOJEKYISIPHO-TEHETHUYECKUX TECTOB C XEMOTAaKCOHOMHUYECKUMHU,
(U3HOJIOTrMYEeCKUMHU U KYJIbTYpalIbHBIMU CBOMCTBAMH UCCIIEIYEMBIX U30JISTOB.

Knrouegvie cnosa: mpokapuoThl, CUCTEMATHKA, (PUIOTEHETUYECKUE MapKephl, TAHTCHOM,
MMOJJTHOT€HOMHO€E CEKBEHHPOBAHNE, TEHOMHAsI TAKCOHOMHMSI.

C.5-14

ON PROKARYOTE SYSTEMATICS: ACTUAL PROBLEMS
AND WAYS OUT OF THE CRISIS

S.Yu. SHCHYOGOLEV
Institute of Biochemistry and Physiology of Plants and Microorganisms,
Russian Academy of Sciences,
N.G. Chernyshevsky Saratov National Research University, Saratov

Considered here are problems in the taxonomic study of prokaryotes. These problems
show up in everyday laboratory practice and are becoming especially acute in view of the recent
publication of several fundamental summarizing papers in comparative genomics and in
bioinformatics. Possibilities and limitations are stated concerning traditional phylogenetic
markers such as 16S rRNA gene sequences and the ITS1 intergenic spacer, in the context of the



intragenomic heterogeneity of the rrn ribosomal operon, which is due to homologous DNA
recombination and horizontal gene transfer. It is noted that the pangenome concept has important
implications for the interpretation of the taxonomic data generated by use of diverse
phylogenetic markers, related to the pangenome’s basic and mobile components. The possibility
is discussed of using results of complete genome sequencing of the DNA of bacterial strains to
go beyond the use of individual genes or even limited gene groups as phylogenetic markers.
With Azospirillum bacteria as an example, the article shows the author’s estimates of the
intragenomic heterogeneity of the 16S rRNA sequences and the results from the use of a set of
phylogenetic tests based on complete genome data within the limits of microbial genomic
taxonomy, explicated in several publications. The dependence is found of an estimate of the
systematic position of strains on the type of complete genome data used (i.e., whether they are
related to the pangenome’s basic component or to its basic and mobile components). It is noted
that until conditions are achieved that would ensure complete genome sequencing of prokaryotic
DNA on a scale sufficient to fill the relevant databases, the most correct approach will remain to
be the polyphasic one. It is the kind of approach that combines diverse molecular-genetic tests
with studies of the chemotaxonomic, physiological, and cultural properties of the isolated
bacteria.

Keywords: prokaryotes, systematics, phylogenetic markers, pangenome, complete
genome sequencing, genomic taxonomy.



OPUI'MHAJIBHBIE CTATBbU
VK:616.98:578.824.11

K BOIIPOCY OB UCIIOJIb3OBAHUHN OTEYECTBEHHBIX
OUJIIbTPAIMOHHBIX MATEPUAJIOB B ITPOU3BO/JICTBE
AHTUPABUYECKOI'O UMMYHOIVIOBYJIMHA

E.I. ABPAMOBA*, A.T'. CEJIE3BHEBA, U.M. XXYJIMJIOB, P.A. CBUHIIOB, C.B.
I'EHEPAJIOB,
JI.LB. CABULIKA{L, O.A. TIOBOBUKOBA, A.K. HUKN®OPOB
@KY3 «Poccutickuii HayuHO-UCCIe008aAMeNbCKUL NPOMUBOUYMHBIL UHCIUMYM
«Muxpo6y, Capamosg

PaccMoTpeHpl  BONpOChl  MPUMEHEHHUS OTEYECTBEHHBIX  (QUIBTPOMATEPHAIOB B
IIPOU3BOJICTBE TE€TEPOJIOTUYHOTO aHTHUpaOM4ecKoro MMMyHornoOymuHa. Iloka3aHo, d4ToO
pazpaboTaHHasi MOJyJIbHas CHCTEMa NPEIBApUTENbHON U cTepuinsylome QuibTpanuu
nonypabpukata He ycrynmaeT mo 3(pQEeKTUBHOCTH NPUMEHSEMON paHee cXeMme KacKaJHOU
¢bunbTpauu C MCHOJb30BAaHUEM (WIBTPOB 3apyOekKHOro MPOU3BOACTBA. DPPEKTUBHOCTD
(GUIBTPAIMOHHOTO Kacka/a MOJATBEPKJeHa B KOHTPOJIbHBIX UCIIBITAHUSIX MMOKa3aTeslei kayecTBa
rpernapaTa B COOTBETCTBHH € TpeOOBaHUSIMH HOPMAaTUBHOM IOKyMEHTAIUH.

Knrouesvie cnosa: antupabuueckuit *UMMYHOTIIO0YIINH, TTTyOMHHBIN QUIBTP, KANICYIbHBIN
MeMOpaHHbIN GUIBTp, cTepUIn3yomas GuibTpaus.

C.15-20

CONCERNING THE USAGE OF DOMESTIC FILTRATION MATERIALS IN
MANUFACTURING OF ANTI-RABIES IMMUNOGLOBULIN

E.G. ABRAMOVA, A.G. SELEZNEVA, I.M. ZHULIDOV, R.A. SVINTSOV, S.V.
GENERALOV, L.V. SAVITSKAYA, O.A. LOBOVIKOVA, 1.V. SHUL’GINA,
A.K.NIKIFOROV
Russian Research Anti-Plague Institute «Microbey, Saratov

Considered are the issues of application of domestic filtration materials in manufacturing
of heterologous anti-rabies immunoglobulin. It is demonstrated that the developed modular
system for preliminary and sterilizing filtration of intermediate product is as effective as earlier
used cascade filtration scheme deploying filters of foreign manufacture. Efficiency of the new
filtration cascade is verified through control testing of preparation quality parameters in
accordance with normative documentation requirements.

Keywords: anti-rabies immunoglobulin, screen filter, capsular membrane filter, sterilizing
filtration.



OPUI'MHAJIBHBIE CTATBbU
YK 616.24-002-07
MOJIEKYJIIPHBIE MAPKEPBI HO30KOMMUWAJIbHBIX MHOEKITAM

B.B. BOPOIYJIMH', .B. BABYIIIKUHA®*, E.B. BOPOJIYJINHA', E.B.
BOBBIJIEBA',
0.3. JIOCEB', E.I'. YEBOTAPEBA'
' ®I'50Y BO «Capamosckuii 20cy0apcmeenHvlii MeOUYUHCKULL YHUBepcumem
um. B.U. Pazymosckozo» Munzopaea Poccuu,
2 HUH mpasmamonoz2uu, opmoneouu u netipoxupypeuu @I'bOY BO « Capamosckuii
20¢y0apcmeeHublil Meouyurckuil ynueepcumem um. B.U. Pazymosckozo» Munzopasa Poccuu

[IpoBeneHo u3ydyeHne pacHpoOCTPAaHEHHOCTH KIMHUYECKUX LITAMMOB MHUKPOOPTaHHU3MOB
JUIS OLEHKM MX POJM TpU THOMHO-BOCHAJIUTEIBHBIX OCIOKHEHHUAX B TpaBMaTOJIOrO-
OpTONENNYECKOM  CTalMoHape.  BrpisgBieHa  Oosblias — ATHOJOTMYECKas  3HAYUMOCTD
rpaMOTPHIIATEIFHBIX MHKPOOPraHu3MoOB cemeiictBa Enterobaciaceae m poma Pseudomonas.
YcTaHOBIIEH BBICOKHI YPOBEHb PE3UCTEHTHOCTH KIIMHUYECKUX IitammoB P. aeruginosa u E. coli
K TNpoQMIbHBIM aHTUMHUKPOOHBIM mpenaparaMm. Bsigenensr mnasmugnsie JJHK wn3 80
KIIMHUYECKUX HITAMMOB I'PaMOTPULATENIbHBIX OakTepHil. YCTaHOBIEHO, YTO CPEeIu HU3yYEHHBIX
pacnpocTpaHeHbl MITaMMBbl, oOnagaomue R-muiasMunaMu, U MpoBEAEHO 3J1EKTPOo(OopeTndecKoe
nccnepopanue mnasmMuaHelx JHK. M3ydena mousiekymnspHas macca IUIasMUJ, OIPEIEIICHBI
HaumboJee pacmpocTpaHEeHHble IuIa3MHuIoBapbl. OCYIIECTBIEH PECTPUKIMOHHBIA aHaIHU3
BbiAeNeHHbIX MasMuaHbix JIHK, BbISBUBIIMIT CXOAHBIE PECTPUKIMOHHBIE (QpPAarMEHTHl Yy
IITAMMOB  pa3iU4HbIX TakcoHoMuueckux rpynn. Ilmasmunnas JIHK, oOnapykeHHas B
KIMHUYECKMX IITaMMaX MHUKPOOPraHM3MOB, SIBJII€TCSI BaXKHBIM  SHUAEMHOJOTHYECKUM
MapKepoM, JOMOJHSIOMIMM TPAJULMOHHBIE MUKPOOHOJIOTUYECKNE U OMOXMMUYECKHE METO[b
uaeHTuGuKanuu  Oakrepuil. Vcnonap3oBaHME MOJIEKYJISPHO-TEHETHUECKOTO THUIIMPOBAHMS
BO30yANTENIeH THONHO-BOCHAINTENIBHBIX OCJIOKHEHMH JOJDKHO CTaTh OJHUM M3 OCHOBHBIX
METOJIOB TPH PEATH3aIliX MTPOrpaMM OOpPHOBI C BHYTPHUOOILHUYHON MH(PEKITHECH.

Kniouesvie crosa: mina3zMupl, HO30KOMHaIbHAs MH(EKLUA, PECTPUKIIMOHHBIN aHau3, E.
coli, P. aeruginosa.

C.21-26
MOLECULAR MARKERS OF NOSOCOMIAL INFECTIONS

V.B. BORODULIN?, 1.V. BABUSHKINAZ E.V. BORODULINA! E.V. BOBYLEVA!
O.E. LOSEV?, E.G. CHEBOTAREVA!

1V.1. Razumovsky Saratov State Medical University,
2 Research Institute of Traumatology,
Orthopedics and Neurosurgery of V.l. Razumovsky Saratov State Medical University,
Saratov

A study was made of the prevalence of clinical strains of microorganisms to assess their
role in purulent-inflammatory complications in the trauma and orthopedic hospital. A great
etiological significance of gram-negative microorganisms of the Enterobaciaceae family and the
genus Pseudomonas has been revealed. The high level of resistance of clinical strains of P.
aeruginosa and E. coli to profile antimicrobial agents was established. Plasmid DNA from 80
clinical strains of gram-negative bacteria was isolated. It was found that strains with R-plasmids
were common among the studied strains and an electrophoretic study of plasmid DNA was
carried out. The molecular mass of plasmids has been studied, the most common plasmidovars



have been determined. Restriction analysis of isolated plasmid DNA was carried out, revealing
similar restriction fragments in strains of different taxonomic groups. Plasmid DNA found in
clinical strains of microorganisms is an important epidemiological marker, complementing the
traditional microbiological and biochemical methods for identifying bacteria. The use of
molecular-genetic typing of pathogens of purulent-inflammatory complications should become
one of the main methods in the implementation of programs to combat nosocomial infection.
Keywords: plasmids, nosocomial infection, restriction analysis, E. coli, P. aeruginosa.



OPUI'MHAJIBHBIE CTATBbU

VK 573.6.086.83

MOJIYUEHUE, CBOIICTBA, UCIIOJIb30BAHUE U CKOPOCTh
JIETPAJAIIAN TIJIEHOK 1 TEJEN BAKTEPHAJIBHOM HEJLIIOJIO36I,
MPOJYLUMPYEMOI GLUCONACETOBACTER SUCROFERMENTANS

H.A. KIIEHOBA*, T.A. OBUMHHHMKOBA, 10.A. MAPKOBA, B.C. COBOJIEBA,
2.10. COCOBA, A.E. EPOOEEBA
DI'AOY BO «Camapckuti HAYuOHANbHBIU UCCIE008AMENbCKUL YHUBEPCUMEM
um. C.I1. Koponesa», Camapa

B crarbe mpuBOAATCS CBEACHHUS O METOJAX MOJy4deHUs OaKTepUabHOW IEJUTIOJIO3hI B
BHJIC TEJIel, TENb-TUICHOK U «BTOPUYHBIX» IUJICHOK B PAa3HBIX YCIOBUSX KYIbTUBUPOBAHMS
Gluconacetobacter sucrofermentans u ommchiBaeTCst psii UX CBOMCTB. Mcronb3oBaHue AaHHBIX
MaTepuajoB B KAa4eCTBE HOCHUTENICH IS aHTUOMOTHYECKUX COCTUHEHUN TMOKa3ali0 BBICOKYIO
3 (HEKTUBHOCTh «BTOPUYHBIX» TUICHOK, KOT/Ia OHHM TIOJIYHalOTCS U3 TeJei, KOTOPhIE CITOCOOHBI
XOpOIIO a7copOUpPOBaTh M 3aTEM OT/IaBaTh aHTHOAKTEpUATbHbIE U aHTU(YHTaJIbHbBIE BEIIECTRA.
ABTOpPBI M3y4yalOT CKOPOCThH Jerpajgaluu o0paslioB OakTepuaibHOM LEUIIONO03bl CMEIIaHHOMN
KyJIbTypOH arapoJIMTUKOB B CPaBHUTEIHLHOM AacCIEeKTe M TIOKa3bIBAIOT COTIOCTABUMOCTH €€ C
Jerpajganuein 00pas3IoB pacTUTEILHOM IEJUTIONO3HI.

Knrouesvie cnosa: 6GakrepuanbHas 1eJUII0I034, T, IICHKH, Aerpagarysl.

C.27-31

THE PREPARATION, PROPERTIES, USE AND RATE OF DEGRADATION
OF THE FILMS AND GELS OF BACTERIAL CELLULOSE PRODUCED BY
GLUCONACETOBACTER SUCROFERMENTANS

N.A. KLENOVA, T.A. OVCHINNIKOVA, U.A. MARKOVA, V.S. SOBOLEVA,
E.U. SOSOVA, A.E. EROFEEVA
Samara National Research University

The article provides information about the methods of obtaining the bacterial cellulose in
the form of gels, gel films and «secondary» films in different culture conditions of
Gluconacetobacter sucrofermentans and describes some of their properties. The using of these
materials as carriers for antibiotic compounds has revealed high efficiency of the «secondary»
films, when they are obtained from gels that are able to adsorb and then to give antibacterial and
antifungal substances. The authors study the rate of the samples degradation of bacterial
cellulose by a mixed culture of agarolytics in a comparative perspective and show its
comparability with the degradation of the plant cellulose samples.

Keywords: bacterial cellulose, gels, films, degradation.
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PEKYJIbTUBUPOBAHMUE I1OCJIE
JOJI'OBPEMEHHOI'O XPAHEHUA KOJUIEKITUHA
IUAHOBAKTEPHI SPIRULINA (ARTHROSPIRA)
C IPUMEHEHHUEM PETEHEPUPOBAHHOM IMUTATEJIBHOM CPEJIbBI

OU. TIETPYXHUHA*
Kanyswcckuii cocyoapemeennuiii ynusepcumem um. K.3. L{uonkosckozo

[IpencraBnennass paboTa TOCBAINIEHA HM3YYEHUIO BO3MOXKHOCTH KYJIBTHBHPOBAaHUS Ha
pereHeprupoBaHHON MUTATENBHON cpefe 3appyka KOJUICKIMM IaHoOakTepuii poma Spirulina
(Arthrospira) (7 mramMmmoB) mociie 6-MecsS4YHOW KpHOKOHcepBaluu npu Temneparype -80 °C.
[TutaTenbHyto cpexy 3appyka MOJydald MOcie KyJIbTUBUPOBAaHHS Ha HEW LHMaHOOaKTepuil
Spirulina  (Arthrospira). buomacca 1manoOakrepuii  Spirulina  (Arthrospira) Obuta
KPHOKOHCEPBHUPOBAHA, TOTJa KakK OT/AEJIEHHAas OT Hee MHTarelbHas cpeda 3appyka Mpolia
(U3UKO-XMMHUYECKYI0O 00pa0OTKy ¢ TNpUMEHEHHEM COJIeH TpEeXBAJIEHTHOTO XKejle3a |
aKTUBUPOBAHHOTO yrisi. B paboTe mONy4YeHbI MaHHBIE O BIUSHUHA pETreHEPUPOBAHHOMN
MUTATENIBHOM cpelbl 3appyka Ha CKOPOCTh pocTa nuanobakrepuit Spirulina (Arthrospira) mocie
KPHOKOHCEpBaIK. POCT 3THX 1TuaHOOAKTEepHid TIOCIIe OTTAMBAHUS OBLIT YIOBJIETBOPUTEIHLHBIM U
UMeJ Takol K€ MOPsJA0K BEIMYMHBI, YTO M POCT 3TUX LIMAHOOAKTEpUN Ha HOBOU (CBEXeEN)
MATATEIBHON cpene 3appyka. Pe3ynabTaTel IOKa3bIBalOT, YTO IIOBTOPHOE HCIOJIB30BAaHUE
pEreHepupOBaHHOM MUTATENbHOM Cpelapl 3appyka MOXKET ObITh OCYIIECTBIECHO JUIf
PEKYIbTHBALIMK  KOJUIEKIMK  IiaHoOaktepuit  poma  Spirulina  (Arthrospira)  mocie
JI0JTOBPEMEHHON KPUOKOHCEPBAIUH.

Kniouesvie cnosa: pereHepanusi NUTATENbHOW Cpenbl, PELUKIMHI, LHUAHOOAKTEPHH,
Spirulina (Arthrospira) sp., KpHOKOHCEPBHPOBAHKE, HU3KOTEMIIEPATYPHOE XPaHEHHUE.

C.32-36

RECULTIVATION AFTER LONG-TERM STORAGE OF CYANOBACTERIA
SPIRULINA (ARTHROSPIRA) COLLECTION WITH REUSING A REGENERATED
MEDIUM

D.l. PETRUKHINA
Tsiolkovsky Kaluga State University, Russia

The presented work is devoted to the study of the possibility of cultivation of a collection
of cyanobacteria of the genus Spirulina (Arthrospira) (7 strains) after a 6-month
cryopreservation at a temperature of -80 °C on the regenerated nutrient medium of Zarrouk.
Nutritional medium of Zarrouk was obtained after cultivation on it of cyanobacteria Spirulina
(Arthrospira). The biomass of cyanobacteria Spirulina (Arthrospira) was cryopreserved, while
the Zarrouk nutrient medium separated from it underwent physico-chemical treatment with the
use of salts of ferric iron and activated carbon. The data on the effect of the regenerated nutrient
medium of Zarrouk on the growth rate of cyanobacteria Spirulina (Arthrospira) after
cryopreservation were obtained. The growth of these cyanobacteria after thawing was
satisfactory and was of the same order of magnitude as the growth of these cyanobacteria in the
new (fresh) nutrient medium of Zarrouk. The results show that the reuse of the regenerated
nutrient medium of Zarrouk can be carried out to recultivate the collection of cyanobacteria of
the genus Spirulina (Arthrospira) after long-term cryopreservation.



Keywords: regeneration of the nutrient medium, recycling, cyanobacteria, Spirulina
(Arthrospira) sp., cryopreservation, low-temperature storage.
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NCCIEAOBAHME YYBCTBUTEJBHOCTHU ITPUPOJHBIX IITAMMOB
JIOMUHECHEHTHBIX BAKTEPUH VIBRIO SP. K MOJIEJbHBIM
TOKCUKAHTAM C LHEJIBIO UCITIOJIb3OBAHUSA B KAYECTBE
HEJIBHOKJVIETOYHBIX BAKTEPUAJIBHBIX BUOCEHCOPOB

M.B. XYPABIJIEBA, III.K. KAPYABA, U.C. CA3bIKVH, E.M. KYJIEEBCKAA,
M.U. XAMMAMMU, H.B. THEHHAS, M.A. CASBIKMTHA*
FOoicnviii hedepanvuwiil ynugepcumem,
Axkademuss buonocuu u buomexronocuu umenu J{.1. Heanosckoeo, Pocmos-n-/{

B pabote mnpexacraBieHbl pe3ylbTaThl MCCIENOBAaHUS YYBCTBUTEIBHOCTH IPUPOJHBIX
OMOJIFOMHUHECIICHTHBIX OakTepuii ViIDrio sp., BeieaeHHBIX U3 Bo bl UepHoro mopst. OmnpeneneHa
YyBCTBUTEIHLHOCTh MUKPOOPTaHU3MOB K CJIEIYIOIIUM MOJEIbHBIM TOKCUKAHTaM: CyJab(daT MeH,
cynpar 1uHKA, OWXpoMar Kamus, JaoAerwiIcynbdar Harpusi, (enon. B pesynbrare
WCCIIEIOBAHUS BBIJICTIEH HanOoJiee YyBCTBUTENIbHBIN IITaAMM CBETAIIMXCS OaKTepHuil, KOTOPBIN
MO>KET OBITh UCTIOJIb30BaH B TECTUPOBAHUU TOKCUYHOCTH MPUPOJIHBIX OOBEKTOB.

Knrouegvie  cnosa:  nAroMuHECHeHTHble  OakTepUM, 3arpsi3HEHUE, TOKCHYHOCTH,
OMoTEeCTUpOBAHUE.

C.37-42

INVESTIGATION OF THE SENSITIVITY OF NATURAL STRAINS
OF LUMINESCENT BACTERIA VIBRIO SP. TO MODEL TOXICANTS FOR
THE PURPOSE OF USE AS CELLULAR BACTERIAL BIOSENSORS

M.V. ZHURAVLEVA, Sh.K. KARCHAVA, |.S. SAZYKIN, E.M. KUDEEVSKAYA,
M.l. HAMMAMI, N.V. GNENNAYA, M.A. SAZYKINA
South Federal University, D.I. lvanovsky Academy of Biology and Biotechnology,
Rostov-n-D, Russia

The paper presents the results of the study of sensitivity of natural bioluminescent
bacteria Vibrio sp., isolated from the Black Sea. The sensitivity of microorganisms to the
following model toxicants has been determined: copper sulfate, zinc sulfate, potassium
dichromate, sodium dodecyl sulfate, phenol. As a result of the study, the most sensitive strain of
luminous bacteria was isolated, which can be used in testing the toxicity of natural objects.

Keywords: luminescent bacteria, pollution, toxicity, biotesting.



OPUI'MHAJIBHBIE CTATBbU
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IHTAMMBI-ITIPOAYHEHTbBI TEPMOCTABUJIBHOI'O ITPAMOI'O
I'EMOJIM3UHA (TDH) U TDH-POACTBEHHOI'O TEMOJIM3NHA
(TRH) VIBRIO PARAHAEMOLYTICUS

0.C. YEMHUCOBA*, O.A. PBIKOBCKAS, M.B. IIOJIEEBA, EIM. CAHAMSHI]
@KY3 «Pocmosckuti-na-/{ony npomusoyymusii uncmumym Pocnompebnadzopay,
Pocmos-na-/{ony

[IpoBeneH nouck npoyleHToB TepMocTabuiabHoro npsimoro remonusuxa (TDH) u TDH-
poacteennoro remosnmsuaa (TRH) cpenn 250 xomneknunonnbix mrammoB V. parahaemolyticus,
BBbIJIENIEHHBIX Ha TeppuTopun Poccun u compenensHbix crpad ¢ 1973 no 2015 roasl. U3 yncna
KanaraBa-nmo3uTHBHBIX KYJIBTYp ObUI OTOOpaH IITAMM-TIPOIYIIEHT TEPMOCTAOMIBHOTO HPSMOTO
remon3una V. parahaemolyticus P-14810/1 (KM-2027), KOTOpBIi MOJTYYEH CENEKIUeH KIETOK
mramma V. parahaemolyticus 958, oO6mangaromiero MOBBIIIEHHOW T'€MOJUTHUECKOW U
IUTOTOKCHYECKON aKTHBHOCTSIMH C COXPaHCHHMEM CTaOMJIBHOCTH OSTHX MPU3HAKOB IPH
XpaHeHHH. Ypea3omnmo3uTuBHbIe InTamMMbl V. parahaemolyticus mpencrasiensr tdh-trh+ wu
tdh+trh+ rpynmamu BuOpuonos. Iloka3zano, 4yro in vitro TRH mpoayrupyercs oTaenbHBIMU
MPEJCTaBUTEIISIMA TOJIBKO TEpPBOM Tpymmbl. M3 4Ymcna WMccnenyeMbIX KyJIbTyp OIpenesieH
mramm- npojayineHt remonusuHa TRH V. parahaemolyticus 293 (KM-228) u momoOpaHbl
ycioBHUs ero KynbTuBupoBaHus. [Janueie mrammbl genoHupoBanbl B ['KITb ®KVY3 Poccuiickuit
Hay4YyHO-MCCIIEI0BATENbCKUI MPOTUBOYYMHBIN MHCTUTYT «Mukpo6» PocrorpebHanzopa u Moryt
OBITh HCIOJIB30BaHbI JUIS MOJyYE€HHs] TEMOJIHM3HHOB MPH pa3pabOTKe TUArHOCTUYECKUX TECT-
CHCTEM.

Knrouesvie cnosa: tepmoctabunbhbiii npsmor remonusud (TDH), TDH-poacTBeHHBIM
remosmsun (TRH), Vibrio parahaemolyticus, remomuTrdeckast akTHBHOCTb, [IUTOTOKCHYECKAs
aKTHBHOCTb.

C.43-48

VIBRIO PARAHAEMOLYTICUS STRAINS-PRODUCERS
OF THERMOSTABLE DIRECT HEMOLYSIN (TDH) AND
TDH-RELATED HEMOLYSIN (TRH)

0.S. CHEMISOVA, O.A. RYKOWSKAYA, M.V. POLEEVA, E.M. SANAMYANTS
Rostov-on-Don Anti-Plague Institute of Rospotrebnadzor, Rostov-on-Don

The search for producers of thermostable direct hemolysin (TDH) and TDH-related
hemolysin (TRH) among the 250 collection V. parahaemolyticus strains, isolated on the territory
of Russia and neighboring countries from 1973 to 2015 was carried out. From Kanagawa-
positive cultures we harvested the V. parahaemolyticus strain P-14810/1 (KM-2027), the
producer of thermostable direct hemolysin, obtained by selection of the cells of the V.
parahaemolyticus 958 strain which possessed high hemolytic and cytotoxic activities and
maintained stability of these characteristics under storage. Ureasa-positive V. parahaemolyticus
strains were presented by tdh-trh+ and tdh+trh+ groups of vibrios. It is shown that in vitro TRH
is produced by individual members of only the first group. Among the studied cultures the V.
parahaemolyticus 293 (KM 228) strain-producer of hemolysin TRH was identified and the
conditions of its cultivation were determined. These strains are deposited in the State Committee
for Occupational Safety and Health of the Russian Federal Scientific Research Institute of Anti-



plague «Microbe» of Rospotrebnadzor and can be used for obtaining hemolysins in the
development of diagnostic test systems.

Keywords: thermostable direct hemolysin (TDH), TDH-related hemolysin (TRH), Vibrio
parahaemolyticus, hemolytic activity, cytotoxic activity.
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CE30HHBIE U3BMEHEHUS TPOTEOJIUTHYECKONH AKTUBHOCTH
KAJIBITAMHOB U COAEP)KAHUA TUTUHA U HEBYJIMHA B
HONMEPEYHOITIOJIOCATBHIX MbIHIIAX JJIMHHOXBOCTOI'O CYCJIUKA
(SPERMOPHILUS UNDULATUS)

SLA. IOLIKEBUY'*, C.C. TIOITIOBA?, H.H. CAJIMOB?, A.JI. YJIAHOBA 23,
H.M. 3AXAPOBA*, .M. BUXJISHLIEB %**
! Kyb6anckuii cocyoapcmeennwiii ynueepcumem, Kpacrnooap,
2 HUncmumym meopemuueckotl u sxcnepumenmanvrou ouogusuxu PAH,
Tlywunckuii 20cy0apcmeennviii eCmecmeeHHo-HaAYYHbLI UHCIUMYM,
* Hnemumym 6uogpusuru knemiu PAH, Iywuno Mockosckoii 0611,

HccnenoBanbl CE30HHBIE W3MEHEHHsSI TPOTEOJUTHYECKOW AaKTHMBHOCTH [L- M M-
KaJbITAWHOB, a TaK)K€ COJACP)KaHUS TMTAaHTCKUX OEJIKOB CapKOMEpPHOTO ITUTOCKEJeTa TUTHHA U
HeOynuHa B MHOKapJie U ckeneTHoi Mepimie (m. longissimus dorsi) IJTMHHOXBOCTOTO CYCIHKA
Spermophilus  undulatus.  Meromom  Kka3eMHOBOW  3uMoOTpaduu  3aperUCTPUPOBAHA
TUTIEPAKTUBAIMS N Vitro KaJbIIAWHOBBIX IMPOTea3 B OCJIKOBBIX IKCTPAKTAX, TMOJYYCHHBIX H3
MuoKapia ¥ m. longissimus dorsi CycauMKoB Tmiepuofa TUOEpHAIUM: TPYHIbl «3UMHSS
aKTUBHOCTH» (B =2,4 u =~1,8 pa3za, coorBercTBeHHO, p<0,01) 1 rpynns! «[ unorepmus» (B =2,0 u
~1,3 paza, cootBerctBeHHO, p<0,01), MO CpaBHEHHWIO C AaKTUBHOCTBHIO AITUX (PEPMEHTOB,
BBIJICJICHHBIX W3 MBI XUBOTHBIX rpynnbl «JletHsasa axtuBHOCTB». Metomom JICH-ITAAT-
anekTpodope3a HE OOHAPYKEHO IOCTOBEPHBIX pPa3IUYMil B COJCp)KaHWM HEOylIWMHA B m.
longissimus dorsi CyCIMKOB TpeX HMCCIEIyeMBbIX T'PYII, OJHAKO 3apETUCTPUPOBAHO CHUKEHUE
(ma =13%, p<0,01) conepxanust tutuHa-1 (T1) B Muokapae M CKEIETHON MBILIIE CYCIHUKOB
rpynmbl « UIOTepMUs» OTHOCUTEIBHO COAEPIKAHUS ATUX OEITKOB B MBIIIIAX KUBOTHBIX TPYIIIIbI
«JleTHsis aKkTUBHOCTBHY. JlOCTOBEpPHBIX pa3nuuuid B coAepkaHuu T1 B uccaeqOBaHHBIX
MOTIEPEYHOIIONIOCATHIX MBIIIIAX CYCIUKOB U3 rpynn «JIeTHss aKTUBHOCTB» U  «3UMHSSA
aKTUBHOCTB» HE 3apPETUCTPUPOBAHO, YTO CBUJIETEIHCTBYET O BOCCTAHOBIEHMH HOPMAJIbHOTO CO-
JepKaHUsl TUTHHA B MBIIILAX CYCIUKOB B MEPHUOJ «3UMHEI» akTUBHOCTU. C UCHOJIb30BaHHEM
dbayopeciienTHOTO Kpacutens ¢ocdaTHeix rpynn  OenkoB Pro-Q Diamond oOGHapykeHO
yBenuuenune (B ~1,6 pasza, p<0,01) crenenu ¢ochopunupoanus T1 B m. longissimus dorsi
KUBOTHBIX TPyl «[ UIOTEpMUS» 110 CPAaBHEHUIO C YpOBHEM (OCPOPHIMPOBAHUS 3TOTO Oeska
B MBIIIIE <JICTHUX» aKTUBHBIX JKUBOTHBIX. B MHOKapae cyciaukoB rpymibl «[Umnotepmusy,
Hao00OpPOT, 3aperucTpupoBaHO cHMWKeHue (Ha ~<23%, p<0,01) ypoBHs QochopunpoBanus
tutuHa. OOCyKJgaeTcs pojb BBISBICHHBIX H3MEHEHHWH B CHIDKEHUU CTEIEHU pa3BUTHUA
MBIIIEYHOM aTpO(UHU Y 3MMHECIISIINX B TEUCHUE ATUTEIILHOTO THOSPHAIIMOHHOTO CE30Ha.

Kniouesvie cnoea: rubepHanus, TUHHOXBOCTHIM cycauk Spermophilus undulatus,
MONEPEYHOIIONIOCAThIE  MBIIIIIBI, MHUOKapl, TUTWUH, HEOYJIMH, |-KalbllauH, m-KaJblauH,
dhochopunmupoBanue.

C.49-59



SEASONAL CHANGES OF PROTEOLYTIC ACTIVITY OF CALPAINS
AND THE CONTENT OF TITIN AND NEBULIN IN STRIATED MUSCLES
OF THE LONG-TAILED GROUND SQUIRRELS (SPERMOPHILUS

UNDULATUS)

Y.A. YUTSKEVICH!, S.S. POPOVA?, N.N. SALMOV?, A.D. ULANOVA *°,
N.M. ZAKHAROVA®, .M. VIKHLYANTSEV 2*
! Kuban State University, Krasnodar, Krasnodar Krai;
2 Institute of Theoretical and Experimental Biophysics, Russian Academy of Sciences,
3 Pushchino State Institute of Natural Sciences,
* Institute of Cell Biophysics, Russian Academy of Sciences, Pushchino, Moscow Region

The seasonal changes of the proteolytic activity of u- and m-calpaines and the content of
giant proteins of the sarcomeric cytoskeleton of titin and nebulin in the myocardium and the
skeletal muscle (m. longissimus dorsi) of the long-tailed ground squirrel (Spermophilus
undulatus) were studied by the methods of casein zymography and SDS gel electrophoresis.
Hyperactivation of calpain proteases in protein extracts obtained from the myocardium and the
m. longissimus dorsi of the ground squirrels of the «Winter Activity» group (in =2,4 and ~1,8
times, respectively, p<0,01) and «Hypothermia» group (in =2,0 and =1,3 times, respectively,
p<0,01), compared with the activity of these enzymes in protein extracts from the muscles of
«summer» active animals, was recorded. There were no seasonal differences in the content of
nebulin in m. longissimus dorsi, but the reduction (by ~13%, p<0,01) of the titin-1 (T1) content
in the myocardium and the skeletal muscle of the ground squirrels of the «Hypothermia» group
relative to the content of these proteins in the muscles of the animals of the «Summer Activity»
group was recorded. There were no reliable differences in the T1 content in the striated muscles
of the grounds squirrels of the «Summer Activity» and «Winter Activity» groups, which
indicates a restoration of the normal titin content in the muscles of ground squirrels during the
period of«winter» activity. Using Pro-Q Diamond staining, an increase (in =1,6 times, p<0,01) of
the level of phosphorylation of T1 in m. longissimus dorsi of the ground squirrels of the group
«Hypothermia» compared with the level of phosphorylation of this protein in the muscle of
«summer» active animals was observed. On the contrary, in the myocardium of the ground
squirrels of the group «Hypothermia» the decrease (by =23%, p<0,01) of the level of titin
phosphorylation was registered. The role of the above changes in molecular mechanisms that
contribute to reducing or preventing the development of atrophic changes in the muscles of
hibernating animals is discussed.

Keywords: hibernation, long-tailed ground squirrel Spermophilus undulatus, striated
muscles, myocardium, titin, nebulin, p-calpain, m-calpain, phosphorylation.
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HNOJYYEHUE TEHETHYECKON KOHCTPYKIIUH JJI1 SKCIIPECCUH
I'EHA BUHA3BI C MYTAIIMEA B IOTEHIIUAJIBHOM
CAUTE IMMEPU3ALIUU BEJIKA

N.M. JINMCEBUY, ®.I'. KYIIPUAHOBA-AIIINHA, B.B. YJIbSIHOBA*
Kaszanckuii (Ilpusonsicckuii) gpedepanbHulii yHusepcumem

Jumepuzanusi  ABISE€TCS  OJHUM W3  B@OXHBIX  CBOWCTB,  OMNPEICISIIOIINX
(YHKIIMOHUPOBAHWE MHOTUX OEJIKOB, B TOM 4YMCIE U puOOHYKIea3. Jlumepsl puOOHYyKI€a3bl
Bacillus pumilus (6una3er) oOHapyKeHBI Kak B KpHUCTalaX, TaK U B €CTCCTBEHHBIX YCIOBHUSX.
[IpencraBnenuss o cmocobax mx oOpa3oBaHHs MPOTHBOPEUYMBHI. B 1gaHHOW cTaThe OMHMCAHO
MOJyYeHUE TEHETHYECKOW KOHCTPYKIIMU, HECcylledl TeH OuHaspl ¢ myranued RISA, mis
MOCJIEAYIONIEro BhIICTICHUSI Oeka U ero (PU3MKO-XMMHUYECKOTO aHallu3a C IIeJIbI0 BBISICHEHUS
dbyHIaMEHTATBHBIX MEXaHU3MOB, JISKAIINX B OCHOBE JUMEPU3AIIUN OMHA3HI.

Knrouesvie cnosa: pubonykneasza, PHKaza, Ounaza, qumepusanus, cailT-HarpaBIeHHBIHI
MyTareHes.

C. 60 -63

PLASMID CONSTRUCTION FOR EXPRESSION OF BINASE GENE
MUTATED IN PROPOSED PROTEIN DIMERIZATION SITE

I.M. LISEVICH, F.G. KUPRIYANOVA-ASHINA, V.V. ULYANOVA
Kazan (Volga-Region) Federal University

Dimerization plays an important role in functioning of many proteins including
ribonucleases. Dimers of Bacillus pumilus ribonuclease (binase) were detected both in crystals
and under natural conditions. However, there are still some contradictory views on mode of their
formation. This article describes the creation of genetic construction carrying R15A mutant
binase gene for further protein extraction and purification as well as analysis of physical and
chemical properties of the mutant binase in order to reveal fundamental mechanisms underlying
binase dimerization.

Keywords: ribonuclease, RNase, binase, dimerization, site-directed mutagenesis.
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BBEJEHUE B KYJIbTYPY IN VITRO U PETEHEPALIUSA IIOBET'OB
M3 DKCILTAHTOB SIIMKOTUJIEA AMAPAHTA AMARANTHUS CRUENTUS

P.M. TAUIIOBA*, B.P. KYJIYEB *?
! Bawrxupckuu eocyoapcmeennsiii ynueepcumem,
2 Hnemumym 6uoxumuu u cenemuru Ygumcrxoeo nayunoeo yenmpa Poccutickoii
axademuu Hayk, Yeha

AMapaHT SBISETCA NEPCHEKTUBHOW Uit Poccum CenbCKOXO3SMCTBEHHOW KYJIBTYPOM.
[TosToMy mipeacTaBisieTCsl aKTyalbHOU pa3paboTKa CrocOO0B BBIPAIIUBAHUS 3TOTO PACTEHUS B
yCIOBHSIX N VItr0 W pereHepanuud TMOOETOB W3 OKCIUIAHTOB. DJTH METOJBI MOTYT OBIThH
WCI0JIb30BaHbI KaK JJI1 MUKPOKJIOHAJIBLHOTO Pa3MHOXKEHUS IEHHBIX JIMHUNA amapaHTa, TaK U MpH
T€HEeTUYECKON TpaHchopmaluu 3TOro pacTeHus. B maHHOW cTaThe OMMCAHBI PE3ylbTaThl IO
BBEJICHUIO B KYJIBTYpY IN VIIr0O M MHUKPOKJIOHAIHLHOMY pa3MHOKEHUIO amapaHTa OarpsHoro
Amaranthus cruentus wu3 SKCIIaHTOB AnUKOTWICH. CTepwin3aliio CeMsH amapaHTa
ocymiecTBIsuM ¢ momombio 70% stunmoBoro cnupta u 20% Oenu3Hbl. PereHepanuu moGeros
yAanoch JOOUTHCS M3 CErMEHTOB SMHUKOTHIIEH Ha muTareiabHou cpene Mypacure — Ckyra,
comepxkameit 13 MkM 6-OGensmnamuHonypuHa ¥ 1 MKM Ha@TUIYKCYCHOW KHCIIOTHI
PerenepupoBaBmme moberu ykopeHsiuch Ha cpene MC ¢ jgoGaBnenmem 2 MM
VHJIOJIMUTYKCYCHOM KHCJIOTBI.

Kniouesvie cnosa: Amaranthus cruentus, KyabTypa IN VItro, pereHeparus, 3MUKOTHIIb,
YKOpEHEHHUE.

C. 64 -66

INTRODUCTION TO IN VITRO CULTURE AND REGENERATION OF
SHOOTS FROM EPICOTYL EXPLANTS OF AMARANTHUS CRUENTUS

R.M. TAIPOVA®, B.R. KULUEV *
! Bashkir State University, ? Institute of Biochemistry and Genetics of Ufa Scientific
Center of RAS, Ufa

Amaranth is a promising agricultural crop for Russia. Priorities in the development and
regeneration of shoots from explants. These methods can be used both for microclonal
propagation of valuable amaranth lines and for the genetic transformation of this plant. This
article presents the results of the introduction into the culture in vitro and microclonal
propagation of red amaranth Amaranthus cruentus from epicotyl explants. Sterilization of seeds
of amaranth was carried out with 70% ethyl alcohol and 20% bleach. Regenerations were
defeated from epicotyl segments on the Murashige and Skoog (MS) medium, 13 puM of 6-
benzylaminopurine and 1 uM of naphthylacetic acid were stored. Regenerated shoots are rooted
in the MS medium with the addition of 2 uM indoleacetic acid.

Keywords: Amaranthus cruentus, in vitro culture, regeneration, epicotyl, rooting.



OPUI'MHAJIBHBIE CTATBbU
YIAK 577.214

TPAHCKPAUIITOMHBIN AHAJIN3 JIU®PEPEHIIUAJIBHON SKCIIPECCHA
EJVHAYHBIX HEHUPOHOB CTATOIIUCTOB BUHOTI'PAJTHOM YJIMTKHA

A.A. OCHUITIOB*, H.A. ACEEB, E.A. YECHOKOBA, M.B. POIIIVH,
I1.M. KOJIOCOB, H.B. BAJIb, I1.M. BAJIABAH
HUncmumym evicueis neprou dessmenvrocmu u weupoguszuonrocuu PAH, Mockea

B nmanHo# pabote mpoBeneH aHaim3 auddepeHITuaIbHON YKCIIPECCHU TeHOB M3 COOPKHU
de NOVO TOTaNBbHOTO TPAHCKPUITOMA PEUEHTOPHBIX BOJIOCKOBBIX KIETOK — HEHpPOHOB
CTaTOLMCTOB, OPraHOB paBHOBecUs] BUHOTrpamHou ynutku Helix lucorum, maxoauBmImxcst mos
BO3/ICHCTBUEM MHKpPOTPABHUTAIlNH, B CPAaBHEHHWU C KOHTpoJjieM. CpaBHEHHE MPOBOIMIOCH IS
pasHBIX TapaMeTpoB COOPKH TPAaHCKPUIITOMA W TOTOBOW COOPKM TPAHCKPUITOMA TOTAILHOU
HEpBHOW cucTtembl. BoisBiieHo n3menenue sxkcnpeccun y 20—40% reHoB (MOBbIIIEHA TPUMEPHO
y 70%) B 3aBUCUMOCTH OT cOopku. llpu cpaBHeHMHM C TOTaJIbHOW HEPBHOW CHUCTEMOM
T epeHInanbHON SKCIIPECCUN HE BBISIBIICHO.

Knrouegvie cnosa: craTouucThl, TpaHCKpUNITOM, AuddepeHIanbpHas 3KcIpeccus,
MUKpPOTpaBUTALMS, BUHOTpaaHas ynutka, Helix lucorum.

C.67-71

TRANSCRIPTOME ANALYSIS OF DIFFERENTIAL EXPRESSION
OF SINGLE NEURONS OF STATOCYSTS IN GRAPE SNAIL

A.A. OSYPOV, P.M. KOLOSOV, N.A. ASEYEV, E.A. CHESNOKOVA,
M.V. ROSHCHIN, N.V. BAL, P.M. BALABAN
Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow

Here we analyze the differential expression of genes from the de novo assembly of the
total transcriptome of receptor hair cells — neurons of statocysts, the balance organ of the Helix
lucorum grape snail, under microgravity in comparison with the control. The comparison was
made for different parameters of the transcriptome assemblies and a given assembly of the
transcriptome of the total nervous system. The change in expression in 20-40% of genes was
revealed (expression increased approximately in 70%), depending on the assembly. Differential
expression appears absent when the total nervous system was used as a reference.

Keywords: statocysts, transcriptome, differential expression, microgravity, grape snail,
Helix lucorum.



OPUI'MHAJIBHBIE CTATBU
YK 519.622.2
KAK BBIYUCJIATD YPABHEHUA XO/JKKUHA — XAKCJIM BBICTPEE

N.E. MbICUH*
Hnemumym meopemuueckoii u sxcnepumenmanvhou ouogusuxu PAH,
Ilywuno, Mockosckas obracme

B Teopernueckoli HeMpoHayKe CyIIECTBYET JAWJIEMMa MEXAY HCIIOJIb30BaHUEM
JCTaNbHBIX W MPOCTBIX MOJENeH HeHpoHOB. MoJenupoBaHue C TOMOIIBIO (hopmanuzMa
XomKkkHa — XaKciy MO3BOJISIET JieflaTh OY€Hb TOYHbIE ONMCAaHUS NMOTEHLHMaNla Ha MeMOpaHe
HEHPOHOB, HO A3TOT MOJXOJ HYXKJAeTcd B BBICOKMX BBIYMCIHUTENBHBIX pecypcaX. lIpocTsie
MOJENIM, TaKue Kak MHTErPATUBHO-NIOPOTOBbIE HEWPOHBI, HE TPEeOYIOT HHTEHCHUBHBIX
BBIUHCIICHUH, OJJHAKO OHW OTPAHMYECHbl B ONMMCAHUHM CBOMCTB HEWPOHAJIBbHOW aKTMBHOCTH. B
nocyieJHee BpeMsi ObUIO MPEUIOKEHO HECKOJBbKO MOJeNed, Hampumep, Mojaeib VkukeBuya,
KOTOpasi MO3BOJISIET BOCHPOM3BOAMTH CJIOXKHOE MOBEAECHHE MOTEHLMana HEHPOHOB C HM3KOM
TpeOOBaTENbHOCTRIO K BBIUMCIMTEIbHBIM 3aTpaTaM. HecMoTpst Ha 3TO B HacTosiee Bpems
¢dopmanuzMm  XOKKMHA — Xakciu HauOojee IIHPOKO MCMONb3yeTCsl B TEOPETUUYECKUX
uccienoBaHusaX. B Hacrosmieil pabore Mbl mpearaeM MpoOCTO CIoco0 YBETUYUTH CKOPOCTh
BBIUMCIIEHUS YPAaBHEHUN XO/KKMHA — Xakciau. Ha mepBoM aramne Mbl IpeiyiaraéM UCIoab30BaTh
aHATUTHYECKOE pemieHne Jau(GepeHIIHaTbHOT0 ypaBHEHHUsS] i1  OOHOBJIEHUS BOPOTHBIX
nepeMeHHbIX. Ha BTOpoM 3Tame Mbl MpeajiaraeM HCIOJb30BaTh MPEABBIYMCICHHBIE 3HAUYEHUS
(GyHKIMM, KOTOpBIE 3aBUCAT TOJBKO OT MOTEHIMAala, HO TPeOyIOT MHTEHCUBHBIX BBIYMCIICHHM.
310 — QyHKIIMU CTALIMOHAPHOTO COCTOSIHUS U XapaKTEPHOIO BpEMEHHU BOPOTHOI nepeMeHHo. B
MPOBEJIEHHOW paboTe MbI MOKa3ald, YTO WCIOJIb30BAaHHE MPEIBAPUTENHLHO BBIYMCIISIEMBIX
¢yakumii ¢ marom 0,01 MB mo V maer nocraroyHo To4Hyro (opMy MOTEHIHMAalia, HO
paccuuThIBaeTCSI B HECKOJIBKO pa3 ObIcTpee, 4YeM TOYHOE BbIUMCICHHE GYHKIUNA Mpu
MO/JIETMPOBAHUH.

Knrouesvie cnosa: dopmanmsm XoKKMHA — XakCIHM, MOJEIb HEHPOHA, YCKOPEHHE
BBIYMCIIEHUS MOJIEIH.

C.72-76

HOW TO COMPUTE HODGKIN-HUXLEY EQUATIONS FASTER

I.E. MYSIN
Institute of Theoretical and Experimental Biophysics of RAS, Pushchino, Moscow region

In theoretical neuroscience, a dilemma exists between the usage of detailed and simple
neuron models. Modeling with Hodgkin- Huxley formalism allows for very accurate descriptions
of the potential on a neuronal membrane, but this approach requires high computational
resources. In contrast, simple models like the integrate-and-fire do not require intensive
calculations, but are limited in their description of neuronal activity. Recently, several models
have been proposed. For example, Izhikevich’s model, which allows for the reproduction of the
complex behavior of neuronal potential with low computation cost. However, Hodgkin-Huxley
formalism is currently the most widely used in theoretical investigations. In this work, we
propose a simple way of decreasing the computation cost of Hodgkin-Huxley equations. For the
first step, we have used an analytical solution of the differential equation for the update of gate
variables. For the second step, we have proposed the usage of precomputed functions during
simulation, which depend only on potential and the required computational time. These functions
are steady-state of gate variable and function, which are dependent on the time constant of the



gate variable. In the work carried out, we showed that the use of pre-calculated functions with
0.01 mV increment in V gives a fairly accurate shape of the potential, but is calculated several
times faster than an exact calculation of the functions in the simulation. We have produced a
simple way to simulate Hodgkin-Huxley equations faster without decreasing accuracy of
description of the potential on a neuronal membrane.

Keywords: Hodgkin-Huxley formalism, neuron model, speeding up of simulation.



OB30PhbI

VK 579.25

MEXAHUM3MbI IIPUOBPETEHUA MUKPOOPTI'AHU3MAMU
PESBUCTEHTHOCTHU K AHTUBUOTHUKAM

H.B. THEHHAS*, 1.C. CA3bIKIH, M.A. CABbIKMHA
FOoicnvtit pedepanvuwiii ynusepcumem, Akademusi Ouono2uu u OUOMEXHOLOSUU
umenu /{.1. Heanoeckozo, Pocmos-na-/[ony

Ha npoTsokeHMu mnocienHuX JIeT BO BCEM MHUpPE OTMEUAETCsl 3HAUUTENbHBIA pOCT
YCTOWYMBOCTH MMKPOOPTaHU3MOB K aHTHUMMKPOOHBIM IpernapaTaM, 4TO SIBJIIETCS CEPbE3HBIM
MPEMSITCTBUEM JJIsl aHTUOMOTUKOTEepanuu. Pemienne nmpo6ieMbl BOZHUKHOBEHUS! YCTONYMBOCTH
K aHTHOMOTHKAM OCJIOKHSIET TaKKe TO, YTO TeHbl PE3UCTEHTHOCTH K aHTUOMOTHKaM
MPUCYTCTBYIOT JaXX€ y MHKPOOPTraHHW3MOB, KOTOpPbIE HHUKOTJAa paHEee HE KOHTAKTUPOBAIU C
MIPOJIyKTaMH YEJIOBEYECKOH NesTenbHOCTU. B nanHO# paboTe mpezacTaBieH 0030p JUTEPaTypBI,
MOCBSIIICHHBII OCHOBHBIM MEXaHHU3MaM IMPHOOPETEHUSI MUKPOOPraHM3MaMU YCTOMUMBOCTH K
AHTUOMOTHKAM.

Kniouesvie cnosa: aHTUOMOTHUKH, MEXaHU3MBI PE3UCTEHTHOCTH,
aHTHOMOTHKOYCTOWYUBOCTb, T€HBI aHTUOMOTUKOpE3UCTEHTHOCTH (APT).

C.77-85

MECHANISMS OF ACQUISITION BY MICROORGANISMS
OF RESISTANCE TO ANTIBIOTICS

N.V. GNENNAYA, I.S. SAZYKIN, M.A. SAZYKINA
Southern Federal University, Rostov-on-Don

Over the past few years, the world has seen a significant increase in the resistance of
microorganisms to antimicrobial drugs, which is a serious obstacle to antibiotic therapy. The
solution to the problem of antibiotic resistance is also complicated by the fact that antibiotic
resistance genes (ARGS) are present even in microorganisms that have never previously been in
contact with products of human activity. In this paper, a review of the literature on the main
mechanisms of acquisition of resistance to antibiotics by microorganisms is presented.

Keywords: antibiotics, resistance mechanisms, antibiotic resistance, antibiotic resistance
genes (ARGS).



OB30PhbI
VK 579.23:57.087
METOABI UCCJIIEJOBAHUA BAKTEPUAJIBHBIX BUOIIVIEHOK

A.B. TMJIBAEBPAHT*, 1.C. CA3bIKNH, M.A. CA3BbBIKMTHA
FOoicnviii ghedepanvuwiil ynugepcumem,
Axademus 6uonocuu u buomexunonocuu umenu /.M. Meanoscxoeo, Pocmos-na-/ony

HecmoTpss Ha mupokoe pacnpocTpaHCHHE OWOTUIGHOK W WX BOBJICYCHHOCTH BO
MHOJKECTBO TIPOILIECCOB, B TOM YHCJE OIACHBIX IS 370POBbS 4YEJIOBEKa, 10 CHUX IOp HE
CYIICCTBYET CTAHAAPTU3HPOBAHHBLIX MCTOJOB HX H3YUCHUA. Pa3urie oaxoabl ITO3BOJIAROT
IMOJYYHUTh KAQUCCTBCHHBLIC MWW KOJIMYCCTBCHHBLIC OAHHBIC B 3aBUCUMOCTH OT ueneﬁ,
MOCTaBJICHHBIX HCCIieoBaTeNieM. B maHHOM 0030pe paccMOTpPEHBI pa3iuYHbIE METOMIbBI
WCCIIEIOBaHUSI OMOIUIEHOK — KOJIOPUMETPUYECKHE, METa0OJMUYECKHe, TeHETHYECKHe, a TaKKe
¢uznueckue. OOCyXIeHbI MPEUMYIIIECTBA U HEAOCTATKU ONHUCAHHBIX METO/IOB.

Kniouesvie  cnosa:  OakrepuanbHble  OWOIJIGHKH, MHKPOOPTaHWU3MBI,  JIETEKIUs
00pa3zoBaHusi OUOTIIJICHOK.

C.86-91

METHODS OF BACTERIAL BIOFILMS STUDY

AV. GILDEBRANT, L.S. SAZYKIN, M.A. SAZYKINA
Southern Federal University, D.I. Ivanovsky Academy of Biology and Biotechnology,
Rostov-on-Don

Despite the wide distribution of biofilms and their involvement in a variety of processes,
including ones dangerous for human health, there are still no standardized methods for studying
them. Various approaches make it possible to obtain qualitative or quantitative data depending
on the goals set by the researcher. In this review various methods of studying biofilms -
colorimetric, metabolic, genetic and also physical are considered. The advantages and
disadvantages of the described methods are considered.

Keywords: bacterial biofilms, microorganisms, detection of biofilm formation.
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BUOCHUHTE3 BAKTEPHAJIbBHOM HAHOIEJLTIOJIO3bI
HA AJIBTEPHATUBHBIX ITIUTATEJBbHBIX CPEJAX: OB30P

E.K. TJIAJJBINEBA*, E.A. CKUBA
OI'BYH «HUnucmumym npobnem xumuxo-snepeemuyeckux mexnonocuti CO PAH», Buiick

B o0030pe mnpencraBieHbl NUTATEIbHBIE CPEIbl, TPUMEHsIEMbIe s OHOCHHTE3a
0akTepHaIbHON HAHOIIEIUTIONO3bI B MUPOBOH TpakTHKe. [IprBeieHbl JaHHbBIE O BIMSIHUU COCTaBA
MUTATENIbHBIX Cpel Ha LEUII0J030CUHTE3UPYIOIIYI0 CIIOCOOHOCTh MHUKPOOPTaHU3MOB U Ha
CBOICTBA MOJY4YEHHBIX 00pa3110B OAKTEpUAIbHON HAHOLEIITIOI03bI.

Knrouesvie cnosa: OaxktepuanbHas HaAHOLEIUIION03a, MPOIYLEHT, CHHTETHYECKAs
MIATATEIbHAs Cpea, OTXO/IbI MUILEBBIX IPOU3BOACTB, LIEJUIHI030COIEPKAILEE ChIPhE.

C.92-101

BIOSYNTHESIS OF BACTERIAL CELLULOSE ON ALTERNATIVE
NUTRIENT MEDIA: REVIEW

E.K. GLADYSHEVA, E.A. SKIBA
Institute for Problems of Chemical and Energetic Technologies,
Siberian Branch of the RAS, Biysk

This review reports nutrient media commonly used worldwide for the biosynthesis of
microbial cellulose. The effect the composition of nutrient media on the cellulose producibility
of microorganisms and on the properties of the resultant microbial cellulose samples is
presented.

Keywords: bacterial nanocellulose, culture, synthetic nutrient media, food industry
wastes, cellulosic feedstock.



KPATKHUE COOBIIEHUA
YK 57.04

W3YUEHUE BJIMSHUA YJIbTPA3SBYKOBOI'O BO3JIENCTBUS
HA CIIOPO- 1 HECIIOPOOBPA3YIOIIIUE BAKTEPUUN

C.C. BOMKO™*, E.C. SILIEHKO?
Y Anmaiicxuii 20Cy0apCcmeeHHblil yHugepcumen, OUo102udecKull ghaxkyivmen,
2 .
Huorcunupuneoswiii yenmp «llpombuomexy Anml'y, bapnayn

N3ydeno BiusHHME YIbTpa3Byka Ha CIOpoooOpasymomiue OaKkTepuu: CIOpHl U
BereraTuBHbe KJIEeTKU. [loka3aHo Takke BIMSHHE YIbTpPa3Byka Ha HeCopooOpasyrolue
MUKpPOOPraHu3Mbl. BbISBIIEH MHTHOMPYIOIIUMNH U CTUMYIHPYIOIIMK 3¢ ekt npu oOnydeHuu
ynbTpa3BykoM. [losydeHHbIE pe3yibTaTbl MOTYT HPEJICTaBIISITh OINpPENETICHHBIA HHTEpecC s
OPYIUX HCCIIEN0BATENEH.

Knrouesvie cnosa: cnopooOpasyromnue OakTepuH, HecnopooOpasyromue OaKTepuu,
CTUMYJISILIMS, UHTUOMPOBAHUE, YIbTPA3BYK.

C. 102 - 105

STUDY OF THE INFLUENCE OF ULTRASOUND ON SPORE AND NON-
SPORE FORMING BACTERIA

S.S. BOYKO?, E.S. YATSENKO?
! Altai State University, Faculty of Biology,
2 Engineering Center «Prombiotech» Altai State University, Barnaul

The effect of ultrasound on spore-forming bacteria — spores and vegetative cells — was
studied. The effect of ultrasound on nonspore-forming microorganisms is also shown. An
inhibitory and stimulating effect was revealed in ultrasound irradiation. The obtained results may
be of some interest to other researchers.

Keywords: spore-forming bacteria, non-spore forming bacteria, stimulation, inhibition,
ultrasound.



