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The conference will consider the fundamental and applied aspects of modern microbiology.
The main attention will be paid to the medical, molecular, and agricultural areas of microbiology,
modern methods of researching microorganisms, new biotechnologies using microorganisms and
microbial enzymes, problems of biocorrosion and counteracting it, as well as promising microbial
drugs. The plenary reports will touch upon the history of microbiology in Kazan, problems of
modern virology, highlight the role of microbial biofilms in medicine and biology, molecular
mechanisms of antitumor and antiviral action of bacterial enzymes, prospects of microbial
biotechnology and the role of microorganisms in environment. The purpose of the event is to
acquaint the audience with a wide range of studies in the field of microbiology and significant
results obtained by KFU scientists and their Russian and foreign colleagues to date. An important
outcome of the conference will be the joint development of promising strategies for the
development of microbiology. One of the main tasks of the conference will be to attract young
people to science.
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Ha kondepennun Oyayr paccMOTpeHbl (GyHIaMEHTaJbHble M TNPUKJIAJHBIE ACHEKThI
coBpeMeHHOM MukpoOuoiorud. OCHOBHOE BHUMaHHE OyleT yIElIeHO MEIUIIMHCKOMY,
MOJICKYJISIPHOMY M CeJIbCKOXO3IMCTBEHHOMY HAalpaBJIEHUSIM MUKPOOHOJIOIMH, COBPEMEHHBIM
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MHUKPOOPIaHU3MOB U MUKPOOHBIX (hepMEHTOB, MpobieMaM OMOKOPPO3UH M IPOTUBOIECHCTBHS €i, a
TaK)K€ IEepCHEKTUBHBIM MHUKpPOOHBIM IpernapaTtaM. B paMkax IUIeHapHBIX JOKJIaJoB OyayT
3aTPOHYTHI BONPOCHI UCTOpUU MHUKpoOuosioruu B Kazanu, npoGieMbl COBpEMEHHOI BUPYCOJIOTHH,
OCBEILEHbl POJIb MUKPOOHBIX OMOIIEHOK B MEIUIMHE M OWOJIOTMH, MOJIEKYJISIPHbIE MEXaHU3MbI
MIPOTHBOOITYXO0JIEBOTO M NMPOTUBOBUPYCHOTO JIEHCTBUS OaKTepUANbHBIX ()EPMEHTOB, MEPCHEKTHUBBI
WCIOJIb30BaHUs MHUKpPOOHBIX OuorexHoioruil. Lleapto Meponpusitust sIBiseTcs 3HAKOMCTBO
ayAUTOPUU C HIMPOKUM CIIEKTPOM HCCIEIOBAaHUNH B 00JaCTH MHKPOOMOJIOTMM U 3HAUYUMBIMHU
pe3ynbraTtaMu, noidydyeHHbIMU yueHbIMU KDV u ux poccuiickumu M 3apyOeKHBIMH KOJUIEraMH K
HACTOSIIIEMY BpeMEeHH. BakHbIM HMTOroM KOH(EpeHLIHH CTaHeT COBMECTHas pa3paboTka
MEePCIIEKTUBHBIX CTpaTeruil pa3BUTHS MHUKpoOuonoruu. OnHON M3 riIaBHBIX 3a7ad KOH(EpeHLIUn
CTaHET IIPUBJIEUEHUE B HAYKY MOJIOJBIX KaJpOB.
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HO3APABJIEHUE
npencenarens [lepmckoro otaenenuss MukpoOHOIOrHYECKOro O0IIeCTBa, aKaIeMHUK
PAH UBmuna Mpuna bopuicoBHa u kKojuiekTUBa MHCTUTYTa SKOJIOTMHW W TE€HETUKU
MUKpPOOPTaHU3MOB YPajbCKOTO OTAeNeHus: Poccuiickoit akageMun HayK U Kadeapsl
MUKpPOOHOJIOTUH, U UMMYHOJIOTHMU [lepMCKOro rocynapcTBEHHOTO HAIlMOHAJIBHOTO
HCCIIEIOBATENILCKOTO YHUBEPCUTETA.

I'nmy6okoyBaxaemass Onsra HmkonaerBHa!

Jopormue Konnerm!

BersyciaoBHO, HUKAaKOM maxe CaMHBIN COBEPIIEHHBIN
VIOAJEHHBEM (QopMaT HE MOXeT 3aMeHUTh IpeMMylleCTBa
JIMUHOTO OobmeHud.. Ho xak (!)TpyIHO M @»axe OIacHO
(') B HBIHEUWHEM KOPOHOBUPYCHOM pPealjIbHOCTM BHPBATbLCHA
3 CyeTH IOBCEIHEBHBEIX TPYIOOBHEIX OyIOHENM, UYTOOBEl BHOBbBb
HaCcJlaOuTbCH TPaOULMOHHBEIM TOCTENPUMMCTBOM
OPTraHM3aTOPOBR MeXIyHapOOHOM KOMIIEMHOVM KOHQepeHLMM,
[IOCBAIIEHHOM 100-neTuno OCHOBAaHUA Kadenpsl
MMUKPODOMOJIO T UM B KazaHckoM VHUBEPCUTETE, 171
VMCKJIIOUMTEJIBHO I[IOJIE3HO-NPUSATHEM NPeOBBaHMEM B OIHOM
3 CaMBEIX KpPaCHUBBEIX TI'OPOOOB MMPaA M B OIOHOM W3
InoypyoumMx By30B Poccum. ..

[Io [nopydeHMI KOJIJIEKTMBa IJMHCTUTYTa  SKOJIOTUM U
TEeHEeTUKM  MUKPOOPI'aHM3MOB  YPaJIbCKOT'O  OTIEeJIEHUHd,
PoccumckoM akameMuM HayK U KabdeIpbl MUKPOOMOJIOTUM U
MUKPOOMOJIO T UM [TepMCKOTO TOCYOApPCTBEHHOTO
HalLMOHAJIBHOTO MCCJIeI0OBaATEJIbCKOTO YVHUBEPCUTETA
nepernan HamrM kas3aHckuM KoJsuleraM [O3OpaBJIeHMA C

TOPXECTBEHHEIM OMIIEEM.

100-meTne - HeMaJIbI MCTOPUUECKUM CPOK.
VIckpeHHe panyeMmcsa IOCTVXEHMAM Kadenpsr,
BO3IJIABJIAEMOM OJsibTou HukosaerHOM NIBUMHCKOM,

TOpOMMCA CBOMMM KOJIJIeTaMy, KOTOpBEe, HeCMOTpS Ha
HACHIEHHYI CTpeccaMy XM3Hb, OeJjalT BCE BO3MOXHOE,
UTOOBl PasBMBATL [IeNaTl'OI'MUECKUM M HAYUYHBIM [IOTEHLMAJ
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Kadenpsr, nodbmBaTbLCHA IOCTOMHEBIX Pes3yJsibTaTOB, a
coszIaBaThk JIEVCTBUTEIIEHO HEYTO I[EHHOE -
corJlacurTecrk, 5STO CJIOXHAS 3aIada.

Pamel moBONY TPOMBHECTM OCOOBE CJIOBa BOCXMIIEHUS
M  yBaxXeHUd HEIHEIIHEMY 3aBenynieMy  JIeTeHIOapHOU
Kadenmpel JiereHmapHoro BY3a - pemkoMy, KpacuUBOMY
yeJIOBEKY, YyMewoleMy BHCTOATE B DSTOM HET'APMOHUYHOM
Mupe, CriocoBHOMY caMO3abBEHHO paboTaTh 171
BKJIQOBIBAKIIETO IOylly B JIIOOMMOe @eJio, W HakKoHell,
IPpOCTO KpacuBoM, oOadTeJsIbHOM, UYyTKOM, CTUJIBHON,
M3BICKAHHOM XeHuuHe. Xejaem npobeccopy WIBMHCKOM
Onbre HukoJsiaepHe COXPaHeHUd [IPEXHUX CuJI,
BOOXHOBEHMS, DHepIruMM, dYTOOB UM BIHpedb YIEPXMBATH
Kadpengpy Ha IOOCTOMHOM YPOBHE, pPasBMBATbH HaydHYIO
LKOJIY M PacTUTh MOJIOAYK CMEHY.
Kesaem YCIIEHOM PaboTH Kounbepenuun, MHOT'O
HEM3BECTHOT'O B HalleM MUKPODOMOJOIMUECKOM Hayke,
eXxedacHO Tpebywniley BCenoIJiouaniley OTIadu.
BceM wm30aBJIEeHMSI OT I[Eeperpy30K M He [DOKMIOAKIEeIToO
OIIYUIEHMA HalexXIObl Ha YyIapHoe OQMHAHCHUPOBAHME HalluxX
MCCJIegJOBaHUM 7 HOBEeNIIME VMHCTPYMEHTAJIbHEIE
BOBMOXHOCTMU .
Bynem paboTaThk nOajblie, OyIeM LEHMTb TO, UYEeM Halla
XM3Hb JparolleHHa: a 5BTo JobuMoe [»ejo, OIBT U
npodpeccrmoHanamM3M, TaJIaHTJIMBEIE yYUeHUKU et cetera, et
cetera.
BynmeM npa3OHOBATH KaxXOwl IIeHb CBOEM XM3HM, UYTOOB B
HEM HM IPOMCXOOMIIO.

/I ckonbkO ewé€ Brnepenu!

C yBaxeHueM,
npencenaTesb [lepmMCcKkOTO OTIeJIeHMA /
MUKPOOMOJIOTUYECKOT'O obwecTBa,

akamemuk PAH JeumHa lVprHa BopMCcOBHa
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(DezlepasbHOE rOCYapPCTBEHHOE YUPEX/IeHHe
«PenepasbHbIH HCCIEA0BATEAbCKHIN EHTP
«OyHAAMEHTAJIbHbIE OCHOBBI OMOTEXHOJJOTHH»
PoccuiickoH akaeMuu HaAyK»

HucrutyT Mmukpoouoaoruu um. C.H. BuHorpajackoro

119071 Poccus, Mockaa, Jlewunckiii npocnexn, 0. 33, cmp, 2. Ter: (499) 135.2139; draxc; (499) 135-6530; www.inmi,ru; e-mail; inmiGinmi.ru

Korrexmus Hucmumyma muxpobuorozuu um. C.H. Bunozpadcxpzo
(Pedeparvnozo uccaedosamervcKpzo uenmpa «Pyndamenmarvuvie
ocnosvt buomexnorozuu» PAH om éceii dywu nosdpasasnem Korrexmus
Kaghedpv muxpobuorozuu Kaszanckpzo (Tpusorxcxpzo) edeparvnozo
ynusepcumema co caasnvim 100-remnum 1obureem!

Co spemen ceoezo cosdanus Kagedpa no npasy sanumaem eaxuoe mecmo
8 Komnaexgce buomeduyunckux u buomexmnorozuveckux uccredosanuii,
SBASLMCR XPAHUMEALM AYHWUX MPAOULUTL OMEHECBEHNHOT HAYKY U
npodorxaem coto bAa20POOHYIO MUCCUI0 WUPOKO20 HAYUHOZ0
nPoCeewenus.

Paseusaemvie na Kagedpe nayunvie Hanpasrenus c ucnorb3oeanuem
COBPEMENNDLY MEMOO0B 6 COMPYOHUHECTBE C YHENDIMU PASHBLX,
CNEUUAALHOCEH NOIBOARIOM HE MOALKY IAHUMAMBCS. PACUUPPOBKil
MOAEKYASPHBLX MEXAHUIMOB 63AUMO0LTCTBUS MUKPOOP2AHUIMOB, UX.
depmenmos u memaborumos ¢ Kremxkamu IyKapuom u UCTOABIOSANUEM
MUKPOOP2AHUIMO8 68 IPOULCCAX OHUCTIKIL OKPYKAIOWei: cpedv. om
MSAXKEABIX, AHMPONIOZEHNBIX 3AZPAIHERUIL, HO U POPMUPOSAMD HAYUHOE
MUPOBO3IPENUE, IHAUENUE KOMOPOZO OAS BOCHUMANHUR HOB020 NOKOALHUS
MOAOOBLX YHEHDLX, MPYOHO NEpeouenums.

XKeraem KorreKmusy Webpu, € KOMOPHIM HAC COA3BIBAIOM MECHDBLE
Y3bi, Jarvueiiuezo paseumus na baazo scezo Komnaexca nayx o Xusuu!

Om Koarexmusa HHMH
OHU Buomexmorozuu PAH
3amecmumexs dupexmopa,
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IIporpamma koHdepeHMU

«MukpoOuoJiorusi: Buepa, cerojHs, 3aBTpa»

20 dexabps 2021 200a, noHedenbHUK

Ayoumopus 211

I nasnwiii kopnyc KOY

Kpemnescras ynuya, 18
09:30 — 10:00
Perucrpauus
10:00 — 12:30

IlneHapHbIe TOKIAABI

Ipusemcmeennas peuv oupexmopa Hncmumyma @ynoamenmanvhot Meouyunol u
buonocuu Anopes Ilasnosuua Kusicosa

Ilo30pasnenue om dexana svicuieli WKoJbl OUOIO2UU

Pywana Mupzoeuua Cabuposa

Ilo30pasnenue om dexana 6U01020-NOYBEHHO20 (haKyIbMema

Anamonusa Ueanosuua I'onybesa

1. IMozneer O.K. (Kazanckasi rocynapcTBeHHass MeIUIIMHCKas akaaemusi). Kazanckuii
nepuosi B.M. ApucroBckoro. /[ManexkTuka pa3BUTHUS HAyYHBIX HMCCICIOBAaHUN Ha
kadenpe mukpoduoiorun KI'MA.

2. YaeanoBa B.B. (Kadenpa muxpoobuonoruu, UOMub, KOVY). Cexperupyembie
OakTepuaibHble PUOOHYKJIEa3bl — OCHOBHOE HANpPABJICHHE HAYYHBIX HCCIEIOBAHUN
kadenpsl MukpoOuonoruu KazaHckoro yHuBepcuTeTa.

3. PuzBanoB A.A. (HayuyHO-KJIMHUYECKUI LIEHTP MPEUU3UOHHON M pereHepaTuBHOU
menuiuuabl, UOMub, KOVY). I'enHas Tepanus Ha OCHOBE BUPYCHBIX BEKTOPOB.

4. KatomoB A.P. (IlenTp Mukpobuoma u sxcnocoma, MOMub, KOV). Cmemanusie
OakTepuaibHbIC U TPUOKOBO-OaKTepUaTbHbIC HH(PEKIINU, CBSI3aHHBIE C 00pa30BaHUEM
O6uoruieHOK. HoBbIE BBI3OBBI U MOJIX0IbI K dpaIUKAIUU.

5. NnbuHckas O.H. (JTaGoparopus «MuxpoOHbIe MOZYJIATOPBI
onkoTpancopmanum», MUDOMub, KO®VY), Taraymmun W.I'. (PecnybinukaHckuii
KJIMHAYECKUM OHKOJIOTMYECKMUA JucraHcep MMUHUCTEPCTBA  3IpaBOOXPAHEHUS
PecnyOnuku Tatapcran). MukpoOHOM MpH KOJIOPEKTATILHOM pakKe.
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12:30 - 13:00
IlepepbiB Ha Kope

13.00 - 15.00
IlneHapHbIe TOKIAABI

1. 3yeB HO0.®. (Kazanckuit uHCcTUTYT OMOXUMUU U Onodusnku Kazanckoro HaydyHOTO
nentpa PAH). Crtpykrypa, KoHpOpManMOHHAs JWHAMHKA W MEMOPaHOTPOIHBIC
CBOMCTBAa aHTUMUKPOOHBIX IENTHIOB.

2. Torones lO.B. (Kazanckuii uHCcTUTYT Omoxumuu u Ouodusuku Kazanckoro
HayyHoro 1eHTpa PAH) OT reHoMuku K METareHOMHKE MPUPOJHBIX MUKPOOHBIX
COOOIIECTB.

3. CemuBanoBckasg C.}O., Tamumnkas [LIO. (Muctutryr okojmorun U
npupoaonoias3oBanus, KOVY). Peakius mouBeHHBIX OaKTepUaTbHBIX M I'PUOKOBBIX
MUKPOOHBIX COOOIIECTB HA HEPTSIHOE 3arpsi3HEHUE.

4. IapunoBa M.P. (Kadenpa wmukpobuonoruu, HMDOMub, K®VY). I['ennsie
TEXHOJIOTUU KaK TiaTgopMa Juisl Co31aHusi OMOTEXHOJIOTUNA HOBOTO TTOKOJICHHUS.

15.00 - 16.00
Oo0ex
16:00 — 18:00

Kpyribii ¢ToJ1 ¢ y4acTHeM CIIOHCOPCKUX OPraHM3alMi
«llepcnieKTUBBI pa3BUTHS COBPEMEHHONW MUKPOOMOJIOTHUHU: MEXIUCHUILIMHAPHOCTD,

COTPYJIHHUYECTBO, OU3HECH
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Conference Programme
""Microbiology: yesterday, today, tomorrow"

December 20th, 2021, Monday
Room 211

The main building of KFU

18 Kremlyovskaya street
09:30 — 10:00

Registration

10:00 — 12:30
Plenary Session

Welcoming speech of the director of the Institute of Fundamental Medicine and
Biology

Andrey Pavlovich Kiyasov

Congratulations from the Dean of the Higher School of Biology

Rushan Mirzovich Sabirov

Congratulations from the Dean of the Faculty of Biology and Soil Science

Anatoly lvanovich Golubev

1. Pozdeev O.K. (Kazan State Medical Academy). The Kazan period of V.M.
Aristovsky. Dialectics of the development of scientific research at the Department of
Microbiology of the KSMA.

2. Ulyanova V.V. (Kazan Federal University). Secreted bacterial ribonucleases are
the mainstream of scientific research at the Department of Microbiology, Kazan
University

3. Rizvanov A.A. (Center for Personalized Medicine, Kazan). Gene therapy based on
viral vectors.

4. Kayumov A.R. (Microbiome and Exposome Center). Mixed bacterial and fungal-
bacterial infections associated with biofilm formation. New challenges and
approaches to eradication.

5. llinskaya O.N. (Laboratory “Microbial modulators of oncotransformation”,
Institute of Fundamental Medicine and Biology), Gataullin 1.G. (Republican Clinical
Oncological Dispensary of the Ministry of Health of the Republic of Tatarstan). The
microbiome in colorectal cancer.
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12:30 - 13:00
Coffee-break

13.00 — 15.00
Plenary Session

1. Zuev Yu.F. (Kazan Scientific Center of the Russian Academy of Sciences).
Structure, conformational dynamics and membranotropic properties of antimicrobial
peptides.

2. Gogolev Yu.V. (Kazan Scientific Center of the Russian Academy of Sciences)
From genomics to metagenomics of natural microbial communities.

3. Selivanovskaya S.Yu., Galitskaya P.Yu. (Institute of Environmental Sciences). The
response of soil bacterial and fungal microbial communities to oil pollution.

4. Sharipova M.R. (Agrobioengineering laboratory, Institute of Fundamental
Medicine and Biology). Gene technologies as a platform for the development of new
generation biotechnologies.

15.00 — 16.00
Lunch

16:00 — 18:00

Round table with the participation of sponsoring organizations

“Prospects for the development of modern microbiology: interdisciplinarity,
collaboration, business™

14



NCTOPUA MUKPOBHNOJIOI'MHU B KASAHU

Te3ucol
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KA3AHCKHNH NEPUOJ HAYYHOM JEATEJIBHOCTH
B.M.APUCTOBCKOI'O - OCHOBOIIOJIO’KHUKA MEJIUIIUHCKON
MHUKPOBUOJIOI'NAN B KA3AHU
ITo3neer O.K.

Kazanckas rocymapctBeHHast MmeauiinHckas akagaemus, punuan ®I'bOY AT1O
PMAHIIO Munznpasa Poccun, Kazanb

B Hos0pe mpubnmxaromierocs HOBOro roaa ucnosHutcs 140 mer co mHs
POXKIEHHUS CIIABHOIO ypoxkeHua Tr. Ywucronmons BsuecnaBa MuxaitioBuya
APHUCTOBCKOTO, OCTaBUBIIIETO SIPKHUI CJIEN B JCITEIBHOCTH Kaeap MUKPOOHOIOTHH
Kazanckoro VYHuuBepcurera, Ka3zaHckoi MenuWIMHCKOW akamemuu, KazaHckoro
MEJUIMHCKOrO  yHUBEpcuTera ©  Ka3aHCKOro  Hay4YHO-HCCIIEIOBATEIBCKOIO
WHCTUTYTa MUKPOOHMOJIOTUM U DMHUJIEMUOJOTHU. B mocneanuii, HOCUBIIMI Tornaa
Ha3BaHWE baKTEpUOJOrMYeCKUM MHCTUTYT, OH W TOCTYyHnWja pabdoTaTh IOCIE
okoHyaHusa Ka3zanckoro HMmepatopckoro YHHMBEpPCUTETA, TJI€ BCKOPE YCIEUIHO
BBITTOJIHWJ JUCCEPTAIMOHHYI0 PabOTy Ha CTENeHb jJokropa Meaunuubl (1912). B
1916 r. B.M. ApucroBckuil ObLI IpU3BaH Ha BOCHHYIO CIIYXO0Yy M KOMaHAHPOBaH
B HMmmneparopcknii MHCTUTYT 3KCNIEpUMEHTATBHON MEIULIAHBI, PACIIOI0KEHHBIN B
Kponmranrckom dopre «Anekcanap I», Tak xe u3BecTHbI Kak «YymHOU dopT».
[Tocne BoitHbl moanosikoBHUK B.M. ApuctoBckuii Bo3Bpatwics B Kazansb, rae emy
OBLJIO TPUCBOEHO 3BaHHWE MPHUBAT-AOLIEHTa MO Oaktepuosioruu npu KazaHckom
yHuBepcutere. C HauvainoMm ['paxnanckod BoiiHel B.M. Obu1 MoOWIHM30BaH B
KpacHyro ApmMuio 1 ydacTBOBaJI B BOCHHBIX AEHCTBUSAX Ha YKpauHe. Tam Bsiuecnas
MuxaiinoBud BCTpPETHSI U T0100panl OOJIBHOTO CBHIMHBIM TH(POM MOJIOJOTO Bpaya-
¢ponroBuka Pymonwda DenbTiiepa, a mociae ero BBI3AOPOBICHHS TPUTIACKI B
Kazaup. B 1920 r. oH opranuszoBasl M BO3MIaBWI Kadeapy MHUKPOOMOJIOTUU
MeauIMHCKoro dakynbTeTa, a P.P. ['enbuep cran accucrentom kadenpsl. C 1922 no
1924 onHOBpEeMEHHO OH COBMEIA O0SI3aHHOCTH JIeKaHa MEIUIIMHCKOTO (haKyJIbTeTa.
22 ampenst 1920 roma Obuto yupexneH «Ka3aHCKWN KIMHUYECKUA WHCTUTYT WM.
B.N.Jlennna», HblHEe W3BECTHbIM Kak KazaHckas rocygapcTBEHHAsT MEIUIIMHCKAS
akagemus, B 1930 r. B.M. ApucrtoBckuii ObIIT IpHTJIAISH 3aBEA0BAaTh U KOTOPOW OH
pykoBogun g0 1932 r. Ilocine Toro, Kak MEIUIIMHCKHI (aKyJabTeT ObLI
peopranmu3oBan B Kasanckuii memurmackuii uHCTUTYT (1930), B.M. ApucroBckuii
IpoJIoKal PYKOBOJAUTH paboTo kadenpbl. B Te roasl HaydHble HWHTEPECHI
BsuecnaBa MuxaiinoBruya onpeessiii NoTpeOHOCTH 37paBOOXpaHEHUS B O0phOe C
SMUJIEMUYECKUMH OOJIE3HSIMU TIEPUOJIOB TPAXKIAHCKOM BOMHBI, MHTEPBEHIIMU U
rojiona 20-x rogoB. Bce cBom ycuivs OH HampaBWiI Ha W3YYEHUE MUKPOOUOJIOTHH,
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UMMYHOJIOTMM U TaTOreHe3a HamOoJiee aKTyaldbHBIX B 3TO BpeMs HHpexuuid —
BO3BpPATHOTO U CHITHOTO TU(HOB, TUdTEpHH, CKapIaTUHBI, TyOepKyse3a u cudumuca.
Pasymeercs, st Bcero 3Toro Obula HeoOXoaMMa CIENMaTU3UpOBAaHHAS HAy4YHO-
MPOM3BOJACTBEHHAss 0a3za W B 1925 1. mo ero WHHMIMATHBE OBUT PEOpPraHU30BaH
bakTepuonornyeckuii MUHCTUTYT, BJIAYUBIIUNA JOBOJBHO JKAJIKOE CYIIECTBOBAHHE, B
WNuctutyT 3mmaemuonorun u Mukpoouosorun Hapkomsapasa Tatapckoit ACCP, rae
10 1930 r. oH ObUI €r0 TUPEKTOpOM, a 3aTeM (10 1932 r.) HayYHBIM PYKOBOJIUTEIIEM.
HaunGonpmryro m3BectHOCT, B.M. ApHCTOBCKOMY B HaIllel CTpaHEe M 3a PyOexKoM
IIPUHECIIA UCCIIEIOBAHUS CIIUPOXET U B MEPBYIO ouepeasr Bo30yauTens cudummca. B
1922 r. BMecTe cOo cBOMM O€CCMEHHBIM MOMOIHUKOM Pymonmshom PobGeproBruem
'enpTiepOoM U3 mamysbl OOJBHOTO CH(HUIMCOM OH NEPBHIE BBIICIWI YHCTYIO
KyJIbTYpbl OJE€IHOW CHOUPOXEThl Ha pa3pabOTaHHOM HMMM MUTATEIBLHON cpee,
[Tonydyennast kynbpTypa ObUla 00O3HaueHa Kak INTamMM NepBblid. Yepe3 4 roma us
IIMPOKOM KOHJMJIOMBbI ObUIa BBIJEIEHA BTOpas 4YHUCTas KyJbTypa, KOTOPYIO
0o003HaumIM Kak mTamMM BTopoi. Ilocime myOmukamuu B «Annales de [I'Institut
Pasteur» crateu 00 OTKPBITUM pAa3jIMYHBIX I[LITAMMOB TPENOHEM U COCTaBa
NUTATEeIbHOW Cpenbl [ WX KyJabTuBUpoBaHus KazaHb Ha BpeMmsa crana
«MUKpoOuosiornyeckoi Mekkoil» MHorux yudeHwsix 3amanga. Croga mnpuesxaiu
yuenbie u3 [lapmxka, bepnauna, [Iparu u KemOpumka. K coxanenuro, BocineacTBuH,
BCE IITAaMMBbI BO3OyAUTENs cuuinca ObIIM YTEpPSHbI U HA CErOJHSIIHUN JI€Hb HU
OJIHA JIaDopaTOpHs MHpa UX HE UMEET.

B s10o ke Bpems ApuCTOBCKMM U ['enbliepoM OBLIO JOKa3aHO OTCYTCTBHE
MUKIMYHOCTH B pa3BUTHH crnupoxeTbl ObOepmaiiepa. bBbll  BCKPBHIT MeEXaHU3M
00pa3oBaHMs «PELUUJIMBHBIX pacy» BO30yIUTENs BO3BpPAaTHOro TH(}A, YTO SBUIOCH
OCHOBOW [IIi TOHUMAaHHUS TAaTOreHe3a PEeKKYpPEHTHOro TedeHus WHOEKIUu u
HAay4YHOro OOOCHOBaHHUS METOAOB PALMOHAIBHOM Tepanuu W NPOPUIAKTUKA
BO3BpaTHbIX TH(OB. Takke ObUIO TMOKa3aHO, YTO CBOeoOpa3ue MMMYHHUTETA TMpU
BO3BPAaTHOM TH(]e 0OYCIOBIEHO YPE3BBIYANHBIM Pa3HOOOpPA3UEM U M3MEHUYUBOCTHIO
AHTUTEHOB BO30yauTens. JJOCTOMHO ymOMHHAHUS TO, YTO HA cpefe, pa3paboTaHHOU
ApuctoBckuMm BMecTe P.P. I'enbTuepoM, B TeUeHUE CEMHU JIET MOAACPKHBAIACH
yucras KynbTypa Borellia recurrentis, BbineneHHast y O0JbHOTO BO3BPATHBIM TH(HOM,
COXpaHsisi IPU ATOM CBOM NMATOTE€HHBIE CBOWMCTBA. B CBSI3U € pOCTOM 3MUAEMHUYECKUX
BCIIBIILIEK BOAHON JuXOpaaku (OE3KENATYIIHOrO JIENTOCHHPO3a) H3Y4aJUCh
MUKpPOOHOJIOTHS U UMMYHOJIOTHS JenTocnupo3a. s storo Bsuecnas MuxaiinoBuy
OpraHU30BaJl CICIHAIBHYIO JIA0OPATOPHUIO, KOTOPYH YKOMILUIEKTOBAJ BpadyaMu,
OPOLIEAIIMMHA TOATOTOBKY Y BEIYIIMX OTEYECTBEHHBIX JIENTOCIHMPOJIOroB. bbuin
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JETANbHO U3YYEHBI AMUAEMHOJOTHYECKHE OCOOCHHOCTH, KJIMHHMKA 3a0o0JieBaHUs, a
TaKXe BbIJIETICH BO30OYAUTENh O€3KENTYIIHOTO JIENTOCHUPO3a.

B 1926-1927 r. B.M. ApucroBckuii ¢ KOJUIETaMM TPUHUMAT aKTUBHOE
yaactue u3ydennio dhdexruBrocty BakiuHbl bIJK. Bnepseie B CCCP 3T OmbITHI
o mipoBesiensl UM B Kazanckom HUMDOM PabGotel o usydenuto nudrepuu u
CKapJIaTUHbI, TaKXe€ MPOBOAUMBIE B O3TH TOJbl, HMEIU MNPEUMYIIECTBEHHO
MMMYHOJIOTHYECKYIO0 HAIPaBJICHHOCTb. B TO BpeMs HIMPOKOE MPU3HAHUE MOJIy4HIa
ajuiepruyeckasl  KOXHas  peakius Ha  HYKICONPOTEUAbl  T'E€MOJIUTHYECKOTO
CTPENTOKOKKA Yy BbI3JIOPABIIMBAIOIINX IIOCIE CKapJIATHHbBI, BOLIEAIIAsA B JIUTEPATYPY
noj; Ha3BaHueMm peakiuu ApucrtoBckoro-dankonu. B 1932 r. B.M. Apucrosckuii
nepeexan B JleHuHrpag, TIe OH BO3MIaBwi Kadeapy MHUKpPOOUOJOTHU B
Boenno-MeaunmHCKON AKaJIeMUH.

NCTOPUA OCHOBAHUS BAKTEPUOJIOI'MYECKOI'O
NHCTUTYTA B KA3AHU
Kynukos C.H.
Kazanckuit HUU sniuaemuonorun u Mmukpoouosnorun PocorpedHaazopa

Kak wu3BecTHO mnepBble MHUKpoOHOJOrmueckue wuccienoBanusi B Kazanckom
MMIIEpAaTOPCKOM YHUBEPCUTETE MPOBOAMIUCH B cepennHe XIX Beka v ObUIH CBA3aHBI
C wu3ydeHHeM Ooje3Held IKUBOTHBIX, MPOBOAUMBIX Tmpodeccopom Kadeaps
ckorosneueHuss Gpunpuxom bpaysmiem (1806—1882). Yke Bo BTopoit nmojsoBuHe XIX
BEKa MHUKpPOOHMOJIOTHSI KaK HayKa cTajla nepekuBasia OypHOE pa3BUTHE B CBA3HM C
(dyHIaMeHTAIbHBIMU OTKPBITUAMHU B obnactu KU3ZHENIEATEIbHOCTU
MHUKPOOPTaHU3MOB U CYHIECTBEHHOI'O MEPEOCMBICICHUS UX POJIM B MH(PEKIMOHHBIX
3a0oneBaHusAx uenoBeka. OOHUM M3 TEPBBIX OCO3HABIIMM MOTPEOHOCTH B
yupexaeHn B Kazanu 0akTepruosIornyeckoro HHCTUTYTa cTall nmpodeccop O0TaHUKH
Huxonait  BacunbeBuu  Copokun  (1846-1909), koTopeiii  Oe3ycrenHo
XO0JIaTaliCTBOBAJl C 3TUM BOIpPOcOM mepen 3eMcTBoM M CoBeToM yHHBepcurera. B
1885 1. Tak ke Oe3ycmemHo 00 OTKPBITHU CIENHATBHON OaKTepHOIOTHYECKOM
naboparopun npocwio KazaHckoe MeTUIIMHCKOE OOIIECTBO, PYKOBOJIUMOE
U3BECTHBIM OOILECTBEHHBIM JesiTeseM mnpodeccopom Anekcanapom BacunbeBuueM
[TerpoBeiM. B 1889 r. menutmuckum (axynbererom KazaHckoro yHuBepcUTETa MO
npenacenarenbcTBoM npodeccopa Hukonas dénopoBruya Briconikoro Oblna co3naHa
KOMHUCCHUSl «JUII COBMECTHOM C TOpPOJAOM M 3€MCTBOM BBIpAaOOTKM pelieHus 00
yupexaeHun B Kaszanu Oaxtepuonornyeckod craHuuuy». OJHAKO YCHEIIHOW B
peaiv3aluy 3aJlyMaHHOTO CTaja BTOpas KOMHCCHUS MO TOHM ke mpoOsieme KoTopas
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obu1a chopmupoBana B 1894 r. u monyuyuBIas J0JaroxaaHHOE J03BojieHne B 1896 .
Ha  MpoekT ycTpoiictBa mnpu  Kazanckom  yHuBepcutere  (OO6iacTHOTO
0aKTEepHOJIOTUYECKOTO UHCTUTYTA.

Croutr HamOMHHUTH, YTO TOT TMEPHUOJ] XAPAKTEPU3OBAICS XPOHUYECKU
HEOJIaronpUsATHBIM B IJIAHE CAHUTAPHO-IMHUAEMHOJIOTHYECKON OOCTAaHOBKU MO BCe
tepputopuu  Poccuiickoit Wwmnepun. Tsoxémas snumeMudeckas 0OCTaHOBKA
ckJIazpiBasiach U B [loBomkbeE, T11e Ha uexoae XIX Beka MpogoJKUATENIbHAS STUAEMUS
audTepun yHecla )KU3HU MOYTH MOJIOBUHBI BCeX JeTei B Bo3pacte 1o 14 ner. [lepen
BTOPOM KOMHCCHEH, KOTOpYIO Takke Bo3mtaBuia H.®. Beiconkuii, Obuta mocraBieHa
3a/lada «M3yYCHHsS M OIICHKH COBPEMEHHBIX CIIOCOOOB JCUCHHS AUPTEPHUI» B TOM
YUCJi€  MNPUTOTOBJIICHUE  AHTHUAU(PTEPUMHON  CHIBOPOTKM M HU3yueHHe €
3¢ (PeKTUBHOCTU Ha OOJBHBIX, KOTOpas B UTOre ObLIA YCIIEIIHO BBIITOJIHEHA U BHECIIA
CBOIO BaXKHYIO JICTITY B MOJIyYEHUE OJ00pPEHUSI Ha MOCTPONKY OaKTEPHUOJIOTHYECKOTO
WHCTUTYTA.

['1aBHOE 3[aHHE€ HOBOTO HMHCTUTYTAa — TPEXATAXKHBIA KOPIYC IO IPOEKTY
KonmakoBa OblI0 MOCTpoeHO K KOHIy 1898 T., a mpu ero npoeKkTUpOBaHUU 3a
obpazenr O6bu1 B3aT MHCcTUTYT Ilactepa B [Tapuxke. B 1900 r. cocTossioch OTKpBITHE
bakteprnonornuyeckoro HMHCTUTYTA, KOTOPBIM CTajl IIEPBOM HAy4YHOU CTPYKTYypOU
Mukpoouonornyeckoro npoduins B Kazanu. B coctaBe Kazanckoro yHuBepcurera
bakTtepuonornuecknii UHCTUTYT Haxoawics 10 1925 r. mepeias 3aTeM B KauecTBE
KpaeBoro mukpoduonorudeckoro nactutyta B Hapkomsapas TACCP.

[lepBbiM aupekTopom uHCTUTYTa ctan H.®. Beiconkuid, oaHako, Oyayuyu
XUPYyproM 1o npodeccuu, BO3IMIIABISII yupexaeHue Henonro u B 1904 r. Ha sTom
nocty ero cmeHus Mpan ['puropeesra Cauenko (1862-1932). B 1905 r. Casuenko WN.I'.
BBIICNINJ CHIEITU(UIECKUM CKapJIATUHO3HBIN TOKCUH T€MOJUTUYECKOTO CTPENTOKOKKA
Y pa3paboTan METOJAMKY MOJYyYEHUs MPOTUBOCKAPIATHHO3HOM JIEYEOHOW CHIBOPOTKH,
IPOU3BOJCTBO KOTOPOM OBLJI0O HEMEIJICHHO Pa3BEPHYTO B CHIBOPOTOYHOM OT/EJIEHUU
uHCTUTYTA. [l03:K€ B MHCTUTYTE cTajia BBITyCKaThCs paHee paspadoranHast .I'. CaByenko
n JI.K. 3a0onoTHRIM BakiHa TPOTUB XOJepbl. BOmbINON BKIAJ B CTAaHOBJICHUE
WHCTUTYTa BHEC 3aBEIYIOIIUM OTAECIOM JIe4eOHBIX ChIBOPOTOK DEmop SAkoBieBud
UucroBruu, xotopelii B 1904 T. OTKpBLI SBICHHE TpPEIUIUTAINN OeliKa
crenuduyeckum antutenoM. B obmeit crmoxuocTH ¢ 1902 mo 1910 r. HaydyHBIM
OTJICTICHUEM MHCTUTYTA OBLIO BBIMYIIEHO 36 paboT, 3HAUUTENbHAS YaCTh U3 KOTOPBIX
npuHagiexut WN.I. CaBuenko K 3TuM ke roJaM OTHOCHUTCS AUCCEPTALMOHHA
pabota BsuecimaBa MuxaiimoBuua ApHUcTOBCKOTO «O BIHMSHUU CpeIbl HA IUTOIU3 B
NPUCYTCTBUU aJieKCHMHA U (PUKcaTOpa» BIOCIEACTBUU PYKOBOAUBIINNA UHCTUTYTOM C
1918 r. IlnogoTBopHas paboTa Ka3aHCKHMX MUKPOOHMOJIOTOB MO PYKOBOJICTBOM
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H.®. Briconkoro u MN.I'. CaBueHKO MO3BOJSAET CAENaTh BBIBOJ, UTO MMEHHO B
MEPBOM JIeCATWICTHH XX B. CIOXWIACh W oQopMUIach Ka3aHCKas IIKOJIA
MUKpPOOHMOJIOTUH, XapaKTepHON uepToil KOTOpOM cTaio o0coboe BHUMaHUE K
npobiieMe UMMyHUTETA. ba3oi CTAaHOBJIEHUS ATOM MIKOJIBI CTall bakTepruonornyeckuit
MHCTUTYT IIpu KazaHCKOM yHUBEpCHUTETE.

PeBomonnonneie notpsiceHuss 1917 roga m paspasuBliascs Beiel 3a HUMHU
['paxxnanckasi BoMHA He OJArONMpUSTCTBOBAIM CUCTEMaTUYECKOM (ukcanuu (HakToB
HAay4YHOM W NPOM3BOACTBEHHOU nestenbHOCTH Kaszanckoro mucruryra. Kpome Toro,
3HAUUTENbHAS 4YacTh WHCTUTYTCKOTO apxuBa Oblla yTpadeHa BIIOCIEICTBHH.
[ToaTOMy MHOTME COOBITHSI €ro HUCTOPUUM B 3THU OypHBIE TOABI OCTAIOTCS IMOYTH
HEU3BECTHBIMU. MOXHO ¢ a0COJIFOTHOM YBEPEHHOCThIO YTBEPKIATh, YTO BO BPEMEHA
peBOMIONMH, ['paXJaHCKOW BOWHBI M IOCIEBOCHHOW paspyxu KaszaHckui
bakTtepuonornyeckuii MHCTUTYT MNpOAOIDKaN (YHKIMOHUPOBATh MPAKTHUECKU
HernpepblBHO. OO0 3TOM CBUIETENBCTBYIOT, B YAaCTHOCTH, CBEACHHUS O JIEYECOHBIX
npernaparax, BbIITyCKaBIIUXCS (M 1ayke BHEAPSABILUXCS B IPOU3BOJICTBO) HHCTUTYTOM
B OTH TOAbl: NPOTUBOAU(TEpUHAS M MPOTUBOCKAPIATHHO3HAS CBHIBOPOTKH,
anTupabuueckas BakiuHa — 1917 1.; XonepHas BakIMHA U BaKI[MHA KPBHICUHOTO TU(Da
— 1919 r.; ckapnaruHo3Has BakiuHa no ["abpuyeBckomy — 1922 r.; cradiiokokkoBas
U CTPENTOKOKKOBAsI BAKIIMHBI — 1924 T.

Besikomy, KTO 3HaKOM € J1a0OpaTOpPHBIM JIE€JI0OM, SCHO, YTO B CIy4Yae CKOJbKO-
HUOY/Ib 3HAYUTEITHLHOTO TEpephiBa B pabOTe BO30OHOBHUTH MPOU3BOJCTBO OBLIO OBI
MIPOCTO HEBO3MOXKHO — CJMIIKOM XPYNKAM OBUIO TOTJAIHEE TEXHUYECKOE
ocHauieHue. K coxxaneHuto, HaM MoKa He yAaJloCh YCTAHOBUTh UMEHa pabOTaBIIUX B
TO BpPEMS PANOBBIX CIYKHUTENEHM HWHCTUTYTAa — HX CAMOOTBEPKEHHBIE YCUIIUSA
3aCIIY’KUBAIOT CAMBIX TEIUIBIX CJIOB.
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THE MAIN MILESTONES IN THE DEVELOPMENT OF MICROBIOLOGY
AT THE IMPERIAL KAZAN UNIVERSITY
Trushin M.V.
Kazan (Volga Region) Federal University

The first scientific works of the staff of the Imperial Kazan University, telling
about infectious diseases and their pathogens, methods of their prevention and
treatment belong to the first half of the XIX century. The main role in the
development of ideas about the causative agents of infectious diseases was played by
representatives of the Faculty of Medicine. The appearance of the microscope as a
scientific instrument brought the university's naturalists to a new methodological
level in the field of microbial research. Another significant factor in the development
of microbiology at the university was the phenomenon of scientific trips both within
the country and abroad. The last third of the XIX century turned out to be very
productive for natural scientists of Kazan University. Original hypotheses about the
nature of microbes were put forward (I.P. Skvortsov's microbiosis hypothesis), the
first textbook in the field of microbiology was published (“Plant parasites of humans
and animals as the cause of infectious diseases. For naturalists, doctors, students and
veterinarians” by N.V. Sorokin). A special example of the close interaction of
representatives of the medical, physico-mathematical and law faculties of the
university is their joint efforts to control the plague in 1879. The Bacteriological
Institute as a specialized unit played a significant role in the development of
microbiology at the university. At the turn of the late XIX — early XX centuries,
knowledge about microbes was consolidated in a number of academic disciplines of
the medical faculty of the university. From the beginning of the twentieth century
until 1918, according to the level of microbiology development, Kazan University
corresponded to the leading domestic scientific and educational institutions.

In carrying out this research, documents were used stored in the State Archive
of the Republic of Tatarstan, the State Archive of the Yaroslavl Region, the Russian
State Historical Archive, the Manuscript Department of the Pushkin House, as well as
in the Lithuanian State Historical Archive, the National Archive of Estonia, the
Archive of the University. Of the published sources, the most important are the
materials presented in the journal "Scientific Notes of Kazan University",
biographical reference books and other monographs on the history of Kazan
University.
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POJIb UREAPLASMA SPP. B PASBBUTHUU MY KCKOI'O BECILJIOJIUA
AOnpaxmanoB A.P.
NuctutyT PyHmamenTaapHol Menunuabl U ouosioruu KOV, Kazans

Jlo HacTosIero BpEMEHU YBEJIMYEHHE 3a00JIeBaeMOCTH HMH(EKIUSIMHU,
nepenaBaeMbiMu 1MoJ0BbIM yTeM (UIIIIIT), u cBA3aHHBIX ¢ HUMU BOCHAIUTEIHHBIMU
3a00J€BaHUSIMA  OpPraHOB  YPOTEHUTAIBHOIO TpakTa U Pa3BUTHE MYXKCKOU
MHD)EPTUILHOCTH SBIISACTCS aKTyaJdbHOW MpoOJeMO TIOOANThHOW MEAUIMHEL B
HACTOsIIIIee BpeMs 110 BceMy MUpY OoJibiiioe BHUMaHue yaensercss Ureaplasma spp. B
Pa3BUTHH BOCHAJIUTENbHBIX 3a00J€BaHUN MYKCKOW PENpPOAYKTUBHOM cUCTEMBI. Tak,
Bepuduiupys Ureaplasma spp. B yporeHUTaJIbHOM TPAKTE MPAKTHUECKU 30POBBIX
MalMEHTOB, OOJBIIMHCTBO HCCJIEAOBATENIEH CUHMTAIOT HMX YCIOBHO-NATOIN€HHBIMU
uHpekusamu.  HecMoTpst Ha  9TO, pe3yiabTaThl  JIPYyTUX  HMCCIEIOBAaHUMN
CBUJETEIBCTBYIOT O 3HAYUTEIBHOM pOCTE YpPOBHS 3a00JIEBaHUI  OPraHOB
ypOTeHHUTAJIBHON CHCTEMBI, accolupoBanHbix ¢ Ureaplasma spp. Ureaplasma spp.
MOTYT SIBJIITbCSI MPUYMHON Pa3BUTHS HETOHOKOKKOBBIX YPETPUTOB, MPOCTATUTOB,
SIMMIMMUTOB. JIaHHBIC YTBEpIKICHUS TOMTBepYKIAOT vccienoBarms Luca Boeri et al. (2020):
HanOosiee wyacto Berpevatomumcs MUIIIIT y OecruiogHbIX MYKYMH — SIBHJIACh
Ureaplasma urealyticum, onpenensisi 37,4%. Taxke mokaszaHa pojib ypearia3Mm B
CHWKEHUU (PEPTHIBHOCTU Y MYKUMH MYTEM aAre3uu ypearuiasM K ypeTpalbHbIM
AIUTENIMAIIBHBIM ~ KJIETKaM, CIIEpMAaTO30MAaM, H3MEHSs pa3JIMYHbIe MapaMeTphl
ASKYJIATA: KOHIIEHTPALUIO, aKTUBHOCTb, MOJBHKHOCTh W/UIM MOP(OJIOTHIO, BIUAS
TakKUM O00pa3oM Ha YpoBeHb (QepTWIbHOCTH. TakuM o00pa3oM, KOJUYECTBO
3a00€BaHUM, AaCCOLMHUPOBAHHBIX C Yypearla3MEeHHOM WH(EKIHel, MpoIoJIKaeT
JEMOHCTPUPOBATh YBEPEHHBIN POCT, OKa3biBasi HETATHBHOE BIIUSIHUE HA MYXKCKYIO
(bepTUIBLHOCTS.
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AHTUMHUKPOBHAS AKTUBHOCTH CYMMAPHOM ®PAKIIUU
JIMIIOIIEIITU OB PA3ZHBIX HITAMMOB BACILLUS
AOy6akuposa A.M., JIyrdymnuna I'.D.

HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

bakrepun poma Bacillus smBisiroTcss mpoaymeHTaMd IIUPOKOTO  CIIEKTpa
OMOJIOTHMYECKH aKTUBHBIX COCIMHEHUH, B TOM YUCJIe aHTHOMOTHKOB, META0OJIUTOB C
MOBEPXHOCTHO-aKTUBHBIMHU CBOICTBaMH, (bepMeHTOB. W3BecTHO, 9TO
aHTUMUKpPOOHast akTuBHOCTH Bacillus oOycrmoBiieHa CHHTE30M JUIONEHTHIOB
rpynIel cyppakTHHA, UTYpHHA W (QeHrunuHa. MHOTHE JUNONENTHIBl 00JaJatoT
MIOBEPXHOCTHO-aKTUBHBIMU CBOWCTBAMHU U SIBISIFOTCS Omocypdaktantamu. llenbio
paboTHI SBUJIACH TIOTYYCHUE U CPABHUTEIbHAS XapaKTCPUCTHKA aHTHOAKTEPUAITEHOM
aKTUBHOCTH CyMMapHoO# (pakiuu junonentuaoB B.subtilis GM5 u B.intestinalis
GM2. Cymmapnsie dpakiun munonentunos B. subtilis GMS u B. intestinalis GM2
ObUIM BBIZICNICHBI 110 METONy KHUCIOTHOro ocaxkiaeHus u3 1000 mi GeckieToyHON
KyJIbTYpaJdbHOM >KHIKOCTH OaKTepuid, BBIPAIICHHBIX Ha cpene soybean medium
nutrition. Ilocne ocaxaeHus (pakiiy JUTONENTHAOB BBICYIIMBAIA HA POTOPHOM
ucrapurese u pactBopsui B aumetuicyibpokcune (JIMCO). AnTubakrepuanbHas
aKTUBHOCTh OBbLIa HCCIIEIOBaHA B OTHOIICHWW TPaMITOJIOKUTEIBHBIX OaKTepuit
Micrococcus luteus. [Ins mpuroroBiacHus OakTepuaiabHOU cycrnensuu M.luteus
uHKyOupoBanu B TeueHue 20 yac B cpene LB. B KOHTpOJIbHYIO U ONIBITHBIE TTPOOUPKHU
co cpenoit LB BHOCHIM nHOKYIAT M.luteus B korneunoi konnentpamuu 107 KOE/Mmo.
B xontpons (cpena LB) no6asnsmu 1% JAMCO, B onbITHBIE BapuaHThl — (DpaKiuu
munonentuaos B.intestinalis GM2 wnm B.subtilis GMS5 B xonmertparuu 0.01 mr/mit.
YcranoBuiun, uto ¢pakuus sunonentuao B.subtilis GMS B 4 pasa addektuBHee
uHrnomupyet poct M.luteus no cpasuenwuro ¢ B.intestinalis GM2. Ananu3 nuHaMuKH
pocta M.luteus mokasan, 4To B MPUCYTCTBHM JIUIONEHTHIOB POCT TECT-KYJIBTYPHI
WHTUOMPYETCs] B OKCIIOHEHITMAILHOM (ha3e pocTa M paHHEM CTaIlMOHApE, a B MO3HEM
cTarmoHape MHTHOupyromuii 3gdexr camxaercs. Ha 24q dpakumst munonenTuaoB
B.intestinalis GM2 unru6uposayia poct M.luteus na 30.8%, Ha 36 yac — Ha 18.7%
OTHOCHTEJIBHO KOHTPOJISi, YTO CBUJCTENLCTBYeT 00 anmantamuu M.luteus
AaHTUMUKPOOHBIM JmonientuaaM GM2. @paxkius munonentuaoB B.subtilis GMS
unrubuposana poct M.luteus va 79.4% nHa 244 u 74.6% Ha 364 pocTta. YCTaHOBJICHA
BBICOKAsi AQHTUMHUKPOOHAs aKTUBHOCTh (paKiuii OalMUIAPHBIX JIMIIONCNTUHIOB B
OTHOIIICHUH TPaMIIOJIOKHUTEIbHBIX OakTepuit M. luteus.

HccnenoBanue BbINMONIHEHO Tpu ¢uHAHCOBOM mnoanepxkke PODU B pamkax HaydHOTrO
npoekTa Ne 20-34-90130
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CBSI3b AHTUMHUKPOBHBIX CBOMCTB MOHO- U IUKATUOHHBIX
NMUIA3OJIMEBBIX IOBEPXHOCTHO-AKTUBHBIX
BEIIECTB C UX MOJIEKYJISIPHOU CTPYKTYPOM
Awmepxanona C. K'., Boommua A.JL. Ky3nenosa ILAL ThIpbIIKHHA AAL
Muxaiinos B.A 2, Mupropozckast A.B. ', 3axaposa JI.5.!

"MucturyT opranmdeckoii n gusndeckoit xumun uM. A.E.Ap6y3oa, Kazams
2I/IHCTI/ITyT (U3UKO-OpTraHUYECKOM XUMUHU U yriiexuMmuu uM. JI.M.JIuTBUHEHKO,

JloHenk

[Ipupona u 3apsa MOJAPHOW TOJOBHOM Tpyndmbl, IHMHA TUAPOGHOOHOTO
paaukana B MOJIEKYJE SIBISIOTCS CTPYKTYPHBIMHM COCTABJISIFOLIMMH ITOBEPXHOCTHO-
akTuBHbIX BemiecTB (IIAB), koTopsie crmoOCOOHBI OMpeAessITh UX OUOJIOTHYECKUE
cBoiicTBa. M3BecTHO, YTO OONBIIMHCTBO JE3MH(ULUPYIOLIUX CPENCTB O001aIaroT
OMOLIMIHBIM JIEMCTBHEM MPOTHUB MATOT€HHBIX MUKpOOpraHu3MoB. Ha ceroaHsiHuii
JeHb OOJIBIION HMHTEpPEC BBI3BIBAIOT MOHO- U AukaTHOHHBIE [IAB, conepxkamiue
MMHUJIA30JIMEBBIN (PparMeHT, NPOSBISAIOIINE BBHICOKYI0 aHTUMUKPOOHYIO aKTHBHOCTb
U HU3KUYIO IIUTOTOKCUYHOCTh B OTHOLIEHHM 37J0POBBIX KJIETOK. B pabore BrepBbie
OBLIM UCCJENOBAHBl AHTUMUKPOOHBIE, TOKCHYECKHE CBOMCTBA W MEXaHU3MBbI
NEUCTBHS HOBBIX MMHJIA30JMEBBIX MOHO- W JHUKaTHOHHBIX IIAB ¢ Bapbupyemoii
IIMHOM  tunpodoOHOTO paaukaina u  credicepHoro ¢parmenta. CoenuHeHus
OPOSIBUIIM  BBICOKYIO AHTUMHKPOOHYIO AaKTHBHOCTh Ha IIMPOKOM  CIIEKTpE
OakTepUalbHBIX M TPHUOHBIX MATOT€HOB, BKIIOYAs METHLWIIMH-PE3UCTEHTHBIE
mrammbl Staphylococcus aureus. Tlokaszano, uro aukarnoHHeic [TIAB B 2—4 pasa
MPEBBIIIATN JACHCTBUE HU3BECTHBIX AHTHOMOTHMKOB U OKa3aluch 3(P(EKTUBHBIMU
IPOTUB MYJIbTUPE3UCTEHTHBIX TaMMOB. OHU 00J1aalIi BBICOKON CEIEKTUBHOCTBHIO
B OTHOILIEHWU MHUKPOOPraHu3MoB. CoOeAMHEHUS-IUIEPhl OTHOCITCS K KaTerophu
BelIeCTB «yMepeHHO TokcuuHbIX» (Il kiacc omacHOCTH MO CTENneHU BO3JICUCTBUS HA
OpraHu3M) M HE NPOSBIIAIOT MyTareHHble cBoMcTBa. J(ukatnonnsie 1IAB mokaszanu
MeMOpaHOTPOTHBINA d()PEKT B KOHIICHTPAIIUAX, MPEBOCXOISANINX WX MUHUMAILHBIC
unruoupyromme (MMUK) u munumansHbie 0akrepunuaabie konnentpauuu (MBK).

Takum o00pa3oMm, camMbIMH AaKTHBHBIMU OKa3auch nukaTHoHHbie [IAB c
JIEUWIbHBIM pPaJUKaIOM, KOTOpblEe OOJafalid IIUPOKUM CIEKTPOM aHTUMUKPOOHOM
AKTUBHOCTH, TIPOSBWJIA BBICOKYKO CEJIIEKTUBHOCTh B  OTHOIIEHHH  KIIETOK
MUKpOOpPraHU3MOB,  HE  TOKa3ajlld  MyTareHHble  CBOWMCTBa,  OKa3aJlUCh

MaJIOTOKCHYHBIMH B 9KCIIEPUMEHTaX IN VItro 1 yMepeHHO TOKCHYHBIMU N VIVO.
Pa6ora BeinosnHeHa npu ¢puHancoBoi noaaepxke PH® Ne 19-73-30012.
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CHUHEPI'Y3M ITPON3BOJHBIX 'AJIOTEHUPOBAHHBIX
2(5H)-®YPAHOHOB U 3-IIMPPOJIMH-2-OHOB C
AMUWHOI'JIMKO3NJHBIMU AHTUBUOTUKAMHU
Ba6siana D.B.Y, ['maskosa P.M.", Kyp6anramuesa A.P.2
1I/IHCTI/ITYT byHIaMEHTAIBHOW MeAUITMHBI U Onosiorun KOY
*Xumngeckuii nactutyT M. A.M.ByTneposa, KOV, Kasanb

bopnba ¢ pacnpocTpaHeHHeM aHTUOMOTHKOYCTOMYMBBIX IITAMMOB OaKTepuit
TpeOyeT He TOJbKO CO3/IaHUs HOBBIX JIEKAPCTB, a TaK)Ke, YTO HE MEHEE BaXKHO,
pa3pabOTKM aJbTEPHATUBHBIX IMOAXOJOB UM CTpPAaTeTHil HCIOJIb30BAHUSA  YXKe
CYLIECTBYIOIIUX aHTUOMOTHKOB. TakuM MOAXOIOM JUIsl YBEIUYEHUS CPOKaA CIY>KOBbI
CYHIECTBYIOIINX aHTHOMOTHKOB MOKET OBITh MX HCIIOJIb30BAHNE B COYETAHUU JIPYT C
ApyroM WIM € HEaHTUOMOTHMYECKMMM IIperapaTaMHd, KOTOpble, Halpumep,
OTPAaHUYUBAIOT CIIOCOOHOCTh YCTOWYUBBIX OaKTepHii paznaratb Uil HHAKTUBUPOBATH
camMu aHTHOMOTUKH. OJTHUM U3 NMEPCHEKTUBHBIX COEIUHEHUH, KOTOPbIE MOTJIHN Obl
YCUIIMBAaTh JEHCTBHE  HM3BECTHBIX AHTHOMOTHKOB, SBISIFOTCS TalOTEHUPOBAHHBIC
¢bypaHonsl. bpUl0  TOKa3aHO, YTO  (QypaHOHBI, HHTUOMPYS  MHUKPOOHYIO
KOMMYHHUKAIIMIO,  ONOCPENOBaHHYK  ayTouHAykropamu  Al-1,  mogaBisroT
oOpa3oBaHHe OUOIUIEHOK. BHOIIEHKN 00ecTieunBaloT MOBBIILIEHHYIO BBDKMBAEMOCTh
MUKpPOOPTaHW3MOB B  YCJIOBHUAX OKCIO3WIMA aAHTHOMOTHKOB, TOJTOMY HX
pa3pylLIeHHE MOBBILAIOT YYBCTBUTEIBHOCTh OAKTEpUN K aHTUOUOTHKAM.

B »stom wmccnemoBanmm HamMu  ObUT  TpoBeleH CKpUHUHT 10  HOBBIX
rajoreHupoBaHHbIx 2(5H)-GypaHOHOB M 3-TTUPPOJIMH-2-OHOB Ha BO3MOXKHOCTH HX
CHHEPrHYeCcKOro B3aMMOJICHCTBHS C aHTUOMOTHMKAMH, HM3BECTHOTO MEXaHH3Ma
AercTBus: pudaMIuIUH, a3UTPOMHUIMH, HAJIUIUKCOBAs KHUCIOTA, O(IOKCAlMH,
xJopaM(EeHUKON, KaHaMUIIMH W  MOHOMHUIIMH.  BpIsSBIeHHE  cHUHEpru3Ma
OCYIIECTBIISUIM €  HCIOJB30BAaHUEM  YCJIOBHO-NATOTEHHOIO  MHUKpPOOPTraHU3Ma
Salmonella typhimurium. beuto ycraHOBII€HO, YTO TaJOTC¢HUPOBAaHHBIC (H)YpAHOHBI U
MUPPOJIMHOHBI POSBIISIIOT B TECTE ABOMHBIX TUCKOB CUHEPTeTHUECKYIO0 aKTUBHOCTb C
AMUHOTJIMKO3UIHBIMA ~aHTHOMOTHKaMH (KaHAMHIIMH, MOHOMHUIIMH). B Merome
[IaXMaTHOM JOCKH, KOTOPBIN MCIOJIB30BAJICS Ul YEThIpEX HamOojee aKTUBHBIX U3
NPOTECTUPOBAHHBIX  AHTHOAKTEPHAIBHBIX  COCIWHEHWH B COYETAHUU  C
AMUHOTJIMKO3UIHBIMM aHTUOMOTUKAMU (KaHAMUIMH, MOHOMHIIMH), CHHEPTHU3M,
OJTHAKO, HE MOATBEPAWICS. BBIIBHHYTHI TUIIOTE3bI 151 OOBICHEHUSI HECOOTBETCTBUS
pe3yJbTaTOB, MOJYYEHHBIX Pa3HBIMU METOJMYECKMMHM Monaxojaamu. Mcmonb3oBaHue
(GypaHOHOB B KOMOMHATUBHOW Tepanuu TPeOyIOT JalbHEHIIEro U3y4eHus, ¢ 1eNbI0

YCTAaHOBJICHUS MCXaHHU3Ma BBaHMOﬂeﬁCTBHH @ypaHOHOB 1 aHTHOMOTHKOB.
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PA3JIEJIbHOE U COUETAHHOE BO3/IEVICTBUE
OAPMIIOJUIOTAHTOB HA POAJOKOKKH
baxyTtun A IlInpsiesa E.H. "
1I/IH(:THTyT AKOJIOTMU U TeHETUKU MuKkpoopranuzMoB YpO PAH, [lepmb
2HepMCKHﬁ rOCyJapCTBEHHBI HAIMOHAJIBHBIN HCCIICIOBATEIILCKUN YHUBEPCUTET

WNuTeHcuBHOE pa3BuTHE (apMalleBTUKA U TIOSIBJICHHE HA PBIHKE HOBBIX
JIEKapCTBEHHBIX MPENapaToOB MPUBEIO K MOSBICHUIO HOBOIO Kiacca 3arps3HUTENEH,
TaK Ha3bIBAEMbIX 3KO(PapMMIOLIIOTAaHTOB. CBeleHUs MO MHUKPOOHON KOHBEPCHH U
MEXaHM3MaM 3alyCKaeMbIX 3alllUTHBIX peakiuii OakTepuili Ha NPUCYTCTBHE
(apMITOJLTFOTAHTOB HEMHOTOYHCIIEHHBI. B pabote ucnonp3oBan mramm Rhodococcus
cerastiic  UDI'M 1278 w3  PeruoHanbHOW  KOJUICKIIMH  QJIKAHOTPO(HBIX
MHKpOOpranu3MoB (www.iegmcol.ru). B xadecTBe (hapMIoUTIOTAHTOB UCCIICIOBATH
nukiopeHak Hatpusa U HOynpodeH — HEeCTEepOUAHBbIE MPOTHBOBOCHAIUTEIbHBIE
cpenctea (HIIBC), naunbornee dYacto JETEKTUPYEMbIE B OKpYXalollehd cpeje.
baktepun BblpammBanu B MuHepanbHoW cpene RS B mpucyrcrBum 50 mr/n
uoynpodena w/mwmm 50 mr/n gukinodenaka. B kadectBe cybcTpara MCHOJIB30BAIA
0,1% D-raroxo3y. Mopdomerprueckne U3MEHEHHUs! KJIETOK BBISBISUIM C MOMOIIBIO
CUCTEMBl COBMELIEHHOI'O KOH(OKAJIBHOIO JIa3€pHOT0 CKAHHUPYIOIIEIO0 MHUKPOCKOIA
(KJICM) FV1000 wu aromHo-cumoBoro wukpockona (ACM) MFP-3D-BIO.
Karama3sHyro ¥ CynepoOKCHUIJIMCMYTa3HYI0 AaKTUBHOCTb, a TaKXe IEPEKUCHOE
OKHUCJICHUE JIUMTHUJIOB ONPEEsIN CIeKTpooTOMETpUUeCKH. JIMTTMHbIE BKIOUYECHUS
B KJIETKax  OMNpelesuii  METOAOM  (UIyOpEeCUEHTHOM  MHMKPOCKOIUH  C
MpeABapUTENIbHBIM OKpallMBaHueM o00pa3uoB Hunbckum kpacHbiM. IIpucyrcrBhe
HIIBC B cpene MHIyHMpOBaIO OKUCIUTENBHBIA CTPECC Y OaKTEpUATbHBIX KIIETOK, O
YeM CBUJICTEIbCTBOBAIM TIOKA3aTeNM KAaTaJla3HOW U CYNEPOKCUIAUCMYTa3HOU
aKTUBHOCTH  pPOJOKOKKOB. Hambonee 3HauMMmble W3MEHEHHUS  AKTUBHOCTHU
AHTUOKCUJAHTHBIX (PEPMEHTOB HAOJIIOAAIM B MPUCYTCTBUU JAUKIO(PEHAKa U CMECH
ubynpodena c nukiodpeHakoM. BpIpa)keHHOE TEPEKUCHOE OKHCICHUE JIUIHIOB
POJIOKOKKOB B TPHUCYTCTBHM AUKIO(peHaKa wWid (HapMaleBTHUECKOW CMECH
KOPpPEIUPOBAIO C TOHWXEHHBIM COJEpPKAaHUEM BHYTPHUKJIETOUHBIX JIMIHIHBIX
BitoueHnit. Mcnons3oBanne ACM/KJICM ckanupoBaHusi MO3BOJIMIO BBISIBUTH
mopdoornueckre anomanuu kietok R. cerastii UOI'M 1278 mox Bo3deicTBHEM
HIIBC, B TOM 4ucine W3MEHEHHE ILIEPOXOBATOCTH KIIETOYHOM IOBEPXHOCTH U

COOTHOHICHUS IIIOIIaa ITIOBEPXHOCTHU KIICTKH K €C O6'I>€My.
HccnenoBanue BBINOJIHEHO B paMKax roczaganus AAAA-A19-119112290008-4
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AHTUBUOIJIEHOYHASI AKTUBHOCTH HOBOH CEPUHOBOW
IMPOTEUHA3BI PAPC U3 ASPERGILLUS OCHRACEUS BKM-F4104D
baimammuua I[.P.l, Padua Hacp A.l, Komapesiien C.K.z;
Ocmonoseknii A.A.%, Katomos AP
1I/IHCTI/ITYT dbyHnaMeHTanbHOM MeauiHbl U onosiorun KOV, Kazanp
’BcepOocCHiiCKIi HAYIHO-HCCIIeA0BATEbCKHIT BETEPHHAPHEIHA HHCTUTYT [ATOIOT U,
dbapmakosioruu u Tepanuu, Boponex
3 BHOOrHYeCKHiA (dakyabTeT MOCKOBCKOIO rOCYAapCTBEHHOIO YHUBEPCUTETA UM.
M.B.JIomoHnocoBa, MockBa

buomyieHKM — CIIO)KHbIE MHKpPOOHBIE COOOLIECTBA, MPUKPEIJICHHBIE K
MOBEPXHOCTSAM U OKPYKEHHbIE MAaTpUIEH BHEKJIETOYHBIX MOJHMMEPHBIX BEILECTB
(EPS). O6pa3oBanue OMOIUIEHOK CUMTAETCS OOHUM U3 (PAKTOPOB, OINpPEAEISIOUINX
MaTOr€HHOCTh U YCTOMYMBOCThH OAKTEPHI K IPOTUBOMUKPOOHBIM MIpenaparam 3a CHeT
YMEHBILIEHUSI TPOHUKHOBEHMs AaHTHOMOTHKOB. B Hamie BpeMs HAET IOUCK
pazIMYHBIX Ccroco00B OOpbOBI € OaKTEpHATBHBIMU OWOIUIEHKAaMH, HaIlpuMep,
(epMEHTATUBHBIM TUIPOIN3 OHUOIUIEHOK MOXET OOJEeryuTh IPOHUKHOBEHUE
MPOTUBOMHUKPOOHBIX MTPENAPATOB B KIIETKU U MOBBICUTH 3()(PEKTUBHOCTD JICUCHHUS.

PAPC sBnsiercss GuOpUHOIUTHYECKON MpoTea3oi-akTuBaropoM mnporenHa C
1a3Mbl KpoBH, 00pasyemoit mukpomuierom Aspergillus ochraceus BKM-F4104D.
PexomOunantHas gopma epmenta Obuta momyueHa B E. coli BL21 (DE3), ouniiena
Ha Ni-NTA-arapo3se u npeaoctaBieHa AJisi paOOThI.

OOpaboTka 48-4acoBBIX OHMOIUIEHOK, OOpa30BaHHBIX KJIETKaMH S. aureus
nporeazoii PAPC (100 wmkr/mi) cHukaer OuoOMaccy HAIMOJOBHHY Kak MIpH
OKpAaIllUBaHUU KPUCTALTUYECKUM (PUOJETOBBIM, TaK M TMPU OKPAIIMBAHUU KOHTO-
kpacHbiM. KomOunanusa PAPC ¢ BaHKOMUIIMHOM M aMOKCHUIIWJIJIMHOM YyBEJIMYMBAJIA
s dexkTuBHOCTD TIOCcenHero B 10 pa3, uyTo oreHuBaau ¢ momolisio MTT-ananmm3a,
okpamuBanusi pezazypunoMm u konuuectBy KOE. Ananus Live/dead BacLight mpu
koMOuHupoBanuu PAPC ¢ aHTHOMOTHKAMU TakKe TMOATBEPAWINA MPEAbITYIINE
pE3yNbTATHI.

CepunoBast mporeaza PAPC sBimsgercs MHOrooOCHIAIOMIMM areHTOM IS
KOMOMHUPOBAHHOW aHTHOUOTUKO-(DEPMEHTATUBHOM Tepamuu JJig HAPY>KHOTO

nedeHust THPEKIH, CBI3aHHBIX ¢ OMOTUICHKOM, 00pa30BaHHOM KJIETKaMu S. aureus.

PaGora BeimonHeHa npu (uHaHCOBOW mojziepxkke rpanta PH®-20-16-00085 (momydenue
oenka) u PODU-20-04-00247 (uccnenoBanue OMOIIICHOK).
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UCCJEJIOBAHUE METAJLUICBSA3BIBAIOIIEN AKTUBHOCTH
METABOJIMTOB NOCARDIA MANGYAENSIS H1
bepkyrosa E.C., Xunsic 1.B.

HNuctutyT dyHnamenTanbHoi Mmenuuuuel u 6nonorun KOV, Kazanp

B HacTosee Bpems 3arps3HEHUE OKPY KaOIIEH Cpeabl TSHKENBIMU METAJIIaMU
MPEICTABIIAECT CEPHE3HYIO POOIEeMy. AKKYMYJISIIIUS TSKEIBIX METAJJIOB U UX COJIEH
B TIOYBE, IMOA3EMHBIX M TOBEPXHOCTHBIX BOJIaX MPUBOJUT K HAPYUICHUSIM
KU3ZHENIEATEIbHOCTH OPTraHU3MOB. YHHKAJIbHBIM CBOWCTBOM MHUKPOOPraHU3MOB
ABIIIETCS ~ CHOCOOHOCTH  MPOIYLHPOBATh  HU3KOMOJEKYJSpPHBbIE  METaOOJIUTHI
(cunmepoopsl) [UIsl MOJIy4EHHUs JKelle3a U3 OKpY)KAloIleW cpelapl g pocTa U
pa3mHOoxeHusa. Hapsigy ¢ Beicokoil addunocteio k xenesy Il cumepodopsr
CIIOCOOHBI CBSI3bIBaTh Jpyrue Merawibl. Llenbto paboThl SBUIOCH H3Y4YEHHE
B3aUMOJICHCTBUS MEeTabO0JIMTOB cuaepodop-npoAyHHUPYIOLIETO mramma
N. mangyaensis H1 ¢ tsxensiMu MeTaiuiamu. [ mosrydeHuss METabOJIMTOB IIITAMM
H1 xyneruBnpoBamu 724 Ha KMIKOM MHUHUMAJIBHOM CpElE C TIIFOKO30M B KayeCTBE
€AMHCTBEHHOTO HCTOYHMKA YIJEpPOJa M DHEPrUH, DKCTPArupoOBAId C IOMOIIBIO
copObenta u ouumanu wmerogoM BOXX. HccnemoBanue MeTauICBA3BIBAIOIICH
aktuBHOCTH BDXKX-oummennsix ¢paknuii N. mangyaensis H1 mnposoxmmm ¢
nucnonb3oBanuem coneii CoCl,x6H,0, AICIl;, NiSO4x7H,0, FeClyx6H,0, ZnSO,,
MnSQO,, CuSO,, GaBr;. Pe3ynbrarhl AETEKTUPOBAIU CHEKTPOPOTOMETPUUECKU B
nuana3zone 230-700uM. [TokazaHo, 4TO Bce (pakuuy XapaKTEpU3YyIOTCs MOSBICHUEM
IAKA ¢ MAKCHMYM TIOTJIOLICHHUS TIPH JUIMHE BOMHBI 240—250HM B npucyTcTBun Fe*,
VY ¢dpakmuu co BpemeHem yaepxkuBanus (BY) 9—10 MuH mosBHICS TOTOJHATETLHBIN
nuK C¢ MakcumyM mnoromieHuss npu 310am B mpucyrctBuum CuSO, u nBa
nononHuTenbHBIX MuKa mpu 300 u 310am B mpucyrctBun GaBrs. @pakmus ¢ BY
1 1MuH mokazana MUK ¢ MakCUMyM moruonieHus: nmpu 280um B npucyrctBun GaBrs.
Jns ¢pakumn ¢ BY 14mun Obuio XxapakTtepHo nosBieHue nukoB mpu 400HM B
MPUCYTCTBUHM BCEX HCCIEAYEMbIX METayuIoB. TakuM 00pa3oM, ObLIO BBISBIECHO, YTO
OosbimmHCTBO MeTtabomuToB N. mangyaensis H1 oOnamaroT MeTasuICBS3bIBArOIICH
aKkTHBHOCTBIO B oTHomenmn Fe®', Cu®* u Ga’*. HauGomplmM CIEKTpOM
B3aUMOJICHCTBUS C UCCIIeyeMbIMU MeTauiaMu obagaeT gpakuus ¢ BY 14 mun. Ha
OCHOBaHUH TMOJIyYEHHBIX PE3yJIbTaTOB OBLI CAENIaH BBIBOJ, YTO BCE HCCIIETyEeMbIe
metabomutel N. mangyaensis H1, Beyiensiemble B yClIOBHAX IehUIMTA JKejle3a B
KyJIbTYpaJIbHYIO CpeAy, SBISIOTCS cuaepodopamu.

PaGora nonnepskana crunenaueii [Ipesunenta PO mis acnupaHnToB U MOJOJBIX YISHBIX
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NHKAINCYJALIUA ®PEPMEHTHBIX ITPEITAPATOB
B ITIOJIMCAXAPUJIHYIO MATPUILY
bornanosa JI.P., MakapoBa A.O., Makmakosa O.H., 3yes 10.®D.
Kazanckuit uacruryt 6uoxumuu u ouodusuku KazHL[ PAH, Kazanp

[lepopanbHblii MpHUEM JIEKAPCTBEHHBIX CPEICTB SBISETCS OJAHUM U3 CaMbIX
IOPOCTBIX M YAOOHBIX CHOCOOOB BBEICHUS MEAMKAMEHTOB B OPraHU3M 4YeJIOBEKa.
Opnako Kucnass —arpeccHMBHasi cpefa KelIyldka, a TakkKe  BO3/JCHCTBUE
NUIIEBAPUTENBHBIX (DEPMEHTOB B TOHKOM KHILIEYHHUKE CHMKAIOT OMOJOCTYIIHOCTH U
3¢ (heKTUBHOCTh psAfa JieKapcTB. B HacTosiiee BpeMs aKTUBHO pa3padaThIBalOTCA
CUCTEMBI aJIpECHOM JIOCTABKH, MO3BOJISIONINE 3AIIUTUTH MOJIEKYJIbl OMOJIOTHYECKH-
AKTUBHBIX BEILECTB OT arpeCCMBHOM BHEIIHEW CpeIbl M 3alpOrpaMMHpPOBATh HX
IPOJIOHTMPOBAHHOE BBICBOOOKEHHE. B KauecTBe 3allUTHBIX KOHTEMHEPOB AKTHUBHO
UCIIONIB3YIOTCSL pa3jIMyHble MNOJUMeEpHble coequHeHus. [lonmucaxapuabl SBISIOTCA
NEpCIEKTUBHBIMU ~ MaTepHajlaMd  3a  CYeT  MX  HHM3KOM  TOKCHMYHOCTH,
OMOCOBMECTUMOCTH M YHUKAJbHBIX (DU3UKO-XMMHUYECKUX CBOMCTB, MEHSIOIIHUXCS B
3aBHCHUMOCTH OT YCIIOBUM cpeabl. B pabore mnpeampuHsATa MONBITKA CO3/AaHUA
CUCTEMBbl  JTOCTaBKM OWHa3bl — (epMeHTa MHUKPOOHOrO0 MPOMCXOXKICHHUS,
oOJasaroero MnpoTUBOOIYXOJEBOM aKTHBHOCThIO. B KkauecTBe KOHTeWHepa ObLI
BbIOpaH PacTUTENbHBINA MOJIMCAXAPHU] PAMHOTAIAKTYPOHAH-I, KOTOPBI yCTOMYMB K
JIEHCTBUIO JKETyJOUYHOTO COKA U MUIIEBAPUTENbHBIX (DEPMEHTOB 4YelOBEeKa U
pacuierisieTcsi TOJAbKO MO0 AHCTBUEM MUKPODIIOPHI TOJCTOrO KUIICYHHKA.

bbuin  cuHTe3MpoOBaHBl ~ MUKpPOKAICyJdbl M3  paMHOTrajJakTypoHaHa-|
MOCPEJICTBOM pEaKIUU MeK(PazHO MONMKOHACHCALMH C TOTYWUJICHAMU3O0LUAHATOM.
B kadectBe peakIMOHHON Cpebl BRICTyNMJIA OOpalleHHas 3MyJbCHUs BOJa B Macie
Ha OCHOBe AMOKTUI cyibdocykiunara Hatpus (AOT) u nukiorekcana. Hanuuue B
CUCTEMax 3TOr0 TUIIAa BOAHOIO siApa 00ECeunBaeT BO3MOKHOCTh COJIOOMIN3ALNN B
HUX TUAPOPMIBHBIX OUOJIOTUYECKU-aKTUBHBIX BEILECTB, B Halllel paboTe - OMHA3bI,
MEUYEHHOM (DIIyOpECIIEHTHBIM KpacuTesleM (uIyopecienHu30THoIManaroM. Pasmep
NOJIYYEHHBIX MHKPOKAIICYJ COCTaBisgseT OT eauHun a0 20-30 MUKpOMETpOB.
Kancynel cTaOmibHBI B T€YEHHE MecsIa MPU XpaHeHUH B OydepHOM pacTBope B
xoJonuiibHUKe. OlleHKa KUHETHKU BBICBOOOXACHUS (hepMEeHTa U3 Kallcyn Mokas3ana,
yro OWHAa3a, BBUAY HAJIM4YUS B €€ CTPYKType THAPOPOOHBIX aMHUHOKHCIOT C
aKTUBHBIMH (YHKIIMOHATBHBIMA TPYIaMH, KOBAJCHTHO BIIUTAa B CTPYKTYpPY
Karcynbl, He AUPGYyHIUpPYET M3 Kamcylibl U OyaeT BBICBOOOXKIATHCS TOJBKO B
pe3ynbTaTe paculeIyIeHUs] pAMHOTAIaKTypOHaHa.
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KOPOHAPHBIN MMOTOK CEPJILIA KPBIC B PYBIIOBOM JTAIIE
IKCIIEPUMEHTAJIBHOI'O UH®APKTA MUOKAPIA
byrpos P.K., Kynmiosa A.M., lllakupos P.P., 3edupos T.JI.
HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

Wudapkt muokapaa (MM) — oiHO U3 caMbIX pacpOCTpaHEHHBIX 3a00JIeBaHUN
B MHpE, €KETOAHO YHOCSAIIMA >KU3HHU ThICSY Jroaer. OcTpass MIIEMHS BBI3BIBAET
HEKPO3 YacTH (PYHKIIMOHAIBHBIX MBIIICYHBIX KJIETOK M MX 3aMEIICHHE BOJIOKHAMU
COCIMHUTENLHON TKaHU. 3a00JieBaHUE PE3KO OCIOXKHIETCS MNpPU MPUCOCIUHEHUU
pas3nuuHbiX uHekuuid. M3ydeHune KpoBOCHAOXKEHHS cepila B MOCTUH(APKTHOM
nepuojge UM B mogoOHBIX YCIOBUSIX SIBISETCS aKTyaldbHOW mpooOnemoi. [lenb
paboTel — u3yuuTh KopoHapHbiii moTok (KII) cepaua kpeic Ha pyOLIOBOM 3Tame
AKCIIEPUMEHTAIBLHOTO MHGpapKkTa Muokapaa. McciemoBaHue BBIMOTHEHO HAa OENbIX
OecCOpOIHBIX KpbICAX, PA3ACJIICHHbIX Ha 3 rpymnmbl: | rpymnma — KOHTpOJbHas —
WHTAKTHbIE KUBOTHBIC, (n=14); 2 Tpynmna — >KMBOTHbBIE, HAXOJSAIINECS B MOJOCTPHIMA
nepuoa UM (54 nens nocie MonenvupoBanus nHpapkTa Muokapa), (n=7); 3- rpynmna
— KMBOTHBIC, HAXOJISAIUECS B MOCTUH(DAPKTHBIA (XPOHUYECKUN) TIEPHO] PYOIIOBOTO
srania UM (120 nenp mocie MojenupoBaHus HHQapKTa Muokapaa) (n=7).
®opmupoBanue Moueaun MM mpoBOAMIM HAOKEHHEM JUIraTypbl Ha IEPEIHIOO
BETBb JIEBOM KOpoHapHOoM aprtepun. KII wn3ydanmnm Ha H30IMpOBaHHOM 1O
Jlanrennopdy cepaie Ha yctaHoBke Power Lab 8/35 (ADinstruments, ABctpamnus).
3nauenuss KII n301mMpoBaHHOrO cepala MHTAKTHBIX JKUBOTHBIX COCTaBWIM 60.8+2.7
mi/MuH. Y Kpbic yepe3 54 mus nocne monenupoBanus MM KII uzonmpoBanHoro
cepana coctaBui 8.9+4.8 mn/mun, uepe3 120 nueit — 10.8+4.6 mn/mMuH. [focToBepHbIE
pasnuuusa yBenuueHus KII u3ommpoBaHHOro cepana B CpaBHUBAEMBIX TI'PYIIIAX
OOHapy>KeHbl MEXJy HHTAaKTHBIMHU XUBOTHBIMH M Tpynmnoil kpeic uepe3 120 nuei
nocie monenupoBanus MM (p<0.05). B rpymnmne >XUBOTHBIX udepe3 54 AHS mocie
MoaenupoBanusa UM KII uzonupoBaHHOTrO cepaua UMeN TEHACHINIO K YBEIIMYCHHUIO.
B xnunndeckom Teuenun MM yepes 8 Henenb HAUMHAKOTCS MPOIECChl OpTaHU3aIuN
pyOia, pa3BUTHE TpPaHYJSIIIMOHHOW TKaHM Ha MeCTe HeKpoThuueckoi. B
MOCTUH(APKTHBIN TMEpUOA CO3peBaeT pyOer, MHOKap/ adanTHPYETCs K HOBBIM
ycioBusiM pyHkunonupoBanus. Ananus KII uzonnpoBaHHOro cepama Kpeic Ha 54 u
120 nens mocine 3xcnepuMeHTanbHOro MM 1 310pOBbIX KUBOTHBIX BbISIBHIL, uTO KII
MOBBIIAJICS K 54 JHIO MO CPAaBHEHUIO C KOHTPOJBHOW TPYNION U MPOJOJKAIIA PacTH
K 120 gHro mocie MoaenupoBanus M.

HccnenoBanue BBINOIHEHO 3a cueT rpanTta Poccuiickoro Hayunoro ¢onna Ne 21-15-00121
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BJAUAHUE MBIINEYHbBIX HAT'PY30K HA COKPATHUTEJIBHYIO
OYHKIHNIO CEPAIA CIHOPTCMEHOB C OB3 B TEYHEHHUE I'OIA
Baxuros JI.W., ®acxyraunos JI.U., Mocosos JI.T., 3edupon T.JL.
HNuctutyT QyHaameHTanbHoi Menuiuasl u ouonorun KOV, Kazans

[IpakTruecknii OMBIT pabOThI OTEYSCTBEHHBIX U 3aPYOCKHBIX CIEIIHATHUCTOB
MOKa3bIBAE€T, YTO HauOoyiee JEUCTBEHHBIM METOJOM pEadWIUTALIMK HWHBAIHIOB
ABIIIETCS CHCTEMAaTHYeCKHEe 3aHiATHS (U3HUECKON KyJabTypoil U cmoptom. U3
HEMHOTOYHCIICHHBIX  HCCIICIOBAHMM, XapaKTEPU3YIOIIMX  MNapAIUMIUNLEB C
MOpPaXEHUSIMU  OMOpHO-ABHUrarenbHoro ammapara (OJdA), naumb  eIUHUIIBI
MOCBSIIIEHBI 0acKeTOOTy Ha KOJSCKAaX M HaIMpaBJICHBI JUIIb HA COBEPUICHCTBOBAHUE
TPEHUPOBOYHOrO Tponecca. CHOPTCMEHBI C OrPAaHUYCHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSl YacTO TIOJIBEPKEHBI PA3IUYHBIM HMHQPEKIMOHHBIM 3a00JIEBAHUIM, Kak
BUPYCHOM, TaK HEBUPYCHOH H3THOJOTMH, OCOOO OMAacCHbIM B COPEBHOBATEIIHHBIM
nepuoa. Jluma ¢ paznuuHbiMA  nopaxeHusMu OJIA  HMEOT OTIWYaroluecs
MOPPOPYHKIMOHAIBHBIE W NCUXO(PU3UOJIOTUYECKHME  [MOKA3aTEeNH, KOTOpbIE
HEJ0CTaTOYHO uccieaoBanbl. M3yuena peakuust HacocHou pynkiuu cepana (HOC)
CIIOPTCMEHOB—MHBAINIOB Ha CTaHJIAPTU3UPOBAHHYIO MbIIICUHYI0 Harpy3ky (MH) u
0COOCHHOCTH €€ BoccTaHOBJICHHSA. AHanu3 mokaszareneid HOC mpoBoauics B jaBa
srana: B Mmokoe W mociae MH. BrpIgBI€HO, 4TO B TeUEHHME TOJMYHOTO IIMKJIA
MBIIIEYHBIX TPEeHUPOBOK, 3HaueHuss HOC y 06ackeT60IMCTOB—KOISICOYHUKOB
M3MEHSIOTCS ~ «CKaukooOpaszHo».  HaubGonee  Bbicokue  3Hauenuss  HDC,
3apErUCTPUPOBAHHBIE B MOJATOTOBUTEIBHOM IIEPUOJIE, CMEHSIOTCA UX CHUKEHUEM K
COPEBHOBATEIIBHOMY MEPUOAY. Y cTaHOBJIEHO, yTOo peakuuss HOC Ha BbINOJHEHUE
MH wu BpeMs €€ BOCCTAaHOBJICHUS 3aBUCUT OT YPOBHS TPEHHUPOBAHHOCTH.
Haubonwmas peakius nokazareneit HOC na MH oTtmeuaercst B moArOTOBUTEILHOM
nepuozae. Ilo mepe mnoBbllieHUs YpoBHS TpeHupoBaHHOCTH peakiuss HDC Ha
BbIoJIHEHUE MH cHmkaeTcs, 1 BpeMsi BOCCTAHOBJIEHUS CYIIECTBEHHO COKPAIIAETCS.
K mnepexomnomy mepuony BHOBH HAOMIOAETCS YBEIMYCHHE OTUX IapaMEeTPOB.
CrnenoBarelibHO, 4Y€M BBIIIE YPOBEHb TPEHUPOBAHHOCTH Yy OAcKeTOONHMCTOB -
KOJIICOYHUKOB, TeM MeHble peakuuss HOC u kopoue BpeMsi BOCCTAHOBIICHUS.
Haunbonee nuzkas peakiuss HOC na BeimonHenue MH u ogHOBpeMeHHO ObIcTpoe
BocctaHoBienne H®C mocme  3aBepuieHuss  Harpy3ku — HaOmomaercs B
copeBHOBatelibHOM niepuojae. Haubonpbmias peakius HOC wa Beimonnenne MH u
OoJee IMTETFHOE BOCCTAHOBIIEHNE HAOIIOMAETCS B MOJATOTOBUTEIILHOM MEPUOJIC.

HccnenoBanue BHINOJIHEHO 3a cueT rpanTta Poccuiickoro Hayunoro ¢onna Ne 21-15-00121,
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OHNEHKA ) KXU3HECITIOCOBHOCTHU PA3HBIX HITAMMOB
JAKTOBAIINJJI B IOCJIECIIMPTOBOM BAPJE U MOJIOYHOM
CBIBOPOTKE IOCJIE BBICYILIUBAHUS ITPU PABHOM TEMITIEPATYPE
I'aBpuiioBa E.A., AuncumoBa E.A., KatomoB A.P.
NuctutyT PyHnamentanpHoi Meaunuabl U Ouosioruu KOV, Kazanp

bakrepun ponma Lactobacillus mmpoko pacmpoctpaneHsl B MukKpoduiope
KHUIIEYHUKA MHOTMX  OpraHu3MoB. JlaHHbIE = MUKpOOpraHu3Mbl  00JIaJaAOT
CIIOCOOHOCTBIO TMOJIABIISATh POCT JIPYTUX OaKTepuid, B TOM YHUCJIE U MATOTECHHBIX, 32
CUET MPOIYKIMH OPTaHUYECKUX KHUCIOT, MEPEKUCH BOAOPOJa U OAKTEPUOIIMHOB —
AHTUOMOTUKOB TENTUIHON Tipupoasl. Hamu Obutn BhIEIeHBI U3 cuitoca 6osee 200
ITAMMOB MOJIOYHOKHUCJIBIX OaKTepui, U3 KOTOPBIX 6 MPOSBISIIM BBICOKYIO CTEIEHb
aHTaroHusMa c¢ OakTepusiMu B KuAkod cpene. Bcee Oaxktepunm  Obuin
unaeHtudummpoansl kak Lactiplantibacillus plantarum (AG1, 9, 10 u 15) wu
Lactobacillus fermentum (AG 8 u 16) Ha OCHOBE IIOCJIEIOBATEIBPHOCTH T'€HA
16SpPHK. OnHuM W3 BapuaHTOB pELICHHUsS MPOOJEMbl yTHIM3ALMU CIHUPTOBOM
6apasl (Cb) siBisercss mpou3BOJACTBO Ha OCcHOBE BhicylieHHONM Cb xopMoBoil cmecu
IUISL  SKMBOTHBIX. [lepCIIEKTUBHO TakKe MPOU3BOJACTBO IMHUIIEBBIX J00AaBOK C
npoOMOTHKAMH, B YaCTHOCTH, OakTepusimu pona Lactobacillus. Ilenasio paboTsr ObLIO
OLICHUTh AHTAarOHUCTUYECKYIO AKTUBHOCThH JaKTOOAIWiul, BbIpameHHbiXx B Cb u
MOJIOYHOM chIBOpoTKe (MC) 1 MOABEPTHYTHIX TEMIIEPATYPHOMY BO3ICHCTBHIO.

JI71s1 OLIEHKHU KU3HECHOCOOHOCTH JIAKTOOAMIUT HOYHYIO KYJBTYpy A00aBIIsLIN
B Cb unu Mos10uHyt0 ChIBOpOTKY. Jlanee 1.5 mi cpenbl eHTpudyrupoBaiu, CIMBalIn
HAI0CAI0YHYI0 KUAKOCTh U ocafok cymmad mpu 50, 55, 60 wmu 65°C. CHmkeHue
KU3HECIIOCOOHOCTH BCEX IITaMMOB NpU MOBBILIEHUH Temneparypsl B Cb muio
nocrenieHHO. B MC ¢ Bo3pacranueM TtemmnepaTypbl OTMEUYald PE3KOE CHHKEHUE
KU3HECIIOCOOHOCTH BIUIOTH JIO0 MOJIHOTO NMojAaByieHus. CKpUHUHT aHTarOHUCTHYECKU
aKTUBHBIX JIakToOarmn1 npotuB E.coli mokasan, 4ro jakTo0anuibl, BEIpAIICHHBIC B
MC, coxpaHsIOT aHTarOHUCTHYECKHUE CBOMCTBA NpU 0o0Jiee BBHICOKHX TEMIEpaTypax,
yeM BblpamieHHble B Cb. Illramwmel, Beipamennele B Cb, ¢ yBennueHuem
TEMIIEPATYPhI TEPAIOT AHTATOHUCTUYECKHE CBOMCTBA, MOJHOCTBIO YTpauuBas UX MpU
temreparype 60°C. Hamboinee >XM3HECTOMKMMH OKasanuch mrTamMmbl L.plantarum
AG9 u L.plantarum AG10, BeipaliieHHbIC B MOJIOYHOM CHIBOPOTKE, — OHU COXPAHSIIH
CBOI) aHTarOHMCTHYECKYIO aKTUBHOCTH Ipu Temmeparype 65°C. Takum oOpaszom,
HOBBIC IITAMMBI JIAKTOOAIMIIT TMPEACTABISIET WHTEPEC JJIi WX KCIOJIb30BAHUS B
CEJIbCKOXO35IUCTBEHHON MPOMBIIILIEHHOCTH.

PabGora BeinosnHeHa npu ¢puHancoBoi noanepxke PODOU 20-016-00025 A.
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OIHEHKA KOJIMYECTBA JIM30LIUMA B CJIIOHE Y IIAIITMEHTOB
METO/J1OM 2JIEKTPO®OPE3A
I'aneeBa JI.A, Hypranuesa A.K., Xammmona JI.X.
HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

CwmenianHas CIIOHA COJICPKUT 3alllUTHBIE KOMIIOHEHTHI, K KOTOPBIM OTHOCSIT
TUCTaTUHBI, KATEIUIUAUHBI, WMMYHOTJIOOYIMHBI, KaJIbIPOTEKTHUHBI W JIU30LIMM,
OTBEYAIOUIME 32 MEPBUYHYI0 UMMYHHYIO peakuuto. OnpeneneHue IM3011uMa B CIIIOHE
uMeeT OOJbIIoe 3HAUYeHHE JUIsl OLEHKW HecnelUupUYecKoil pe3uCTEHTHOCTU
OpraHu3Ma U NEePBUYHOrO0 UMMYyHoAepuuuTa. IlokazaHo HE TOIBKO OAKTEPUIIUIHOE
JIEUCTBUE JIN30LIUMA, HO U BOBJICYEHHOCTh JIAHHOTO (hepMEHTa B UMMYHOJIOTUYECKUE
peaKkiuyi, B YaCTHOCTH CTUMYJSIIMM CO CTOPOHBI OCJIKOBOIO KOMILJIEKCA
koMIuiemeHTta. B paGore ObUT  HMCMONB30BaH  METON  d3JeKTpodope3a B
JNEHATYPUPYIOIINX YCIOBUSX JIJIsl OLIEHKH KOJIMYECTBA JIU30LIMMa B CIIIOHE.

s uccnenoBaHusi ObUIM OTOOpaHbl 00pasiel CatoHBl Yy 20 TaIMEeHTOB.
OOGpa3iibl CIIOHBI OUUINAIIA U OTMPEEIISUIA B HUX KOHIICHTPAIMIO OeKa ¢ MMOMOIIBIO
KaJIOpPUMETPUUYECKOTO METO/Ia ¢ OMIIMHXOHUHOBOM KucioTou. [list anekrpodopesa B
JNEHATYPUPYIOIIUX YCJIOBUSAX 00pasllibl CMENIMBAIIA C 3arpy304HbIM Oydepom u
neHarypupoBanu npu 95° C B TeueHune 5 MUHYT. B KauecTBe KOHTPOJIS HAHOCHIH
OUMIIICHHBIN Ju301UM. [loaroToBiaeHHbIE 00pa3iibl HAHOCUIIU B KojinuecTBe 10 MKr
Ha JyHKY 15% monMakpuwiiaMuIHOTO Tels W MPOBOAWUIU dJeKTpodope3 mpu
HanpsokeHuu 120B B Teyenme 120 munyt. [[ns oxpammBaHus reist MCIOJIb30BaNIH
kpacutenb kymaccu G250. Buzyanuzauuio rensi TPOBOAWIM C HCIOJIb30BAHUEM
cuctembl ChemiDoc ™ XRS + (Bio-Rad, CIITA).

Matepuan st uccieoBaHusl COOMpaCsl y MAIMEHTOB, HE MMEBIIUX SBHBIX
00IIMX MPU3HAKOB UH(GUIIUPOBAHMS, a TAKXKE MPU3HAKOB BOCIAJICHUS B TIOJIOCTH pTa.

[To momydeHHbIM 3JIeKTpodoperpaMmam ObLIT MPOU3BEACH pacueT KOJIMYEeCTBa
JTU301MMa IS Kaxkaoro oOpasua. beuUin BBISBICHBI pa3inyus B KOJUYECTBEHHOM
COCTaB€ JIM301IMMa CPEAU MAlMEHTOB.

OnpeneneHue JM30UMMa B CHIBOPOTKE KPOBH, B MOYE, B CIIFOHE SIBJISIETCS
WHJIUKATUBHBIM MAapKEpPOM JJIsI MHOXECTBEHHBIX MAaTOJIOTUYECKUX COCTOSHHM, a
TaK)X€ TO3BOJIAECT OINPEJSTUTh CTENEeHb Pa3BUTHUS MEPBUYHOTO UMMYHOISHUIIUTA.
[IpenyoxenHslii MeToa deKTpodopesa Mg onpeneneHus KOIM4ecTBa JTU30IMMa B
CJTIOHE SIBJISIETCSI €MKUM M TOUHBIM JIJIs1 TOCTABJICHHOW 3aa4H.

Pabora BbmmonHeHa B pamkax [IporpamMmbl CTpaTeruvyeckoro akaJeMHUYecKoro JIMIepCTBa
Kazanckoro ®enepanbHOro YHuBepCcuTeTa.
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OT 'rEHOMUKU K METAI'EHOMMKE ITPUPOJHbIX
MHUKPOBHBIX COOBHIECTB
I'orones HO.B.
JlabopaTtopus monexynsproi 6uonorun KUBb ®UIL KazHI[ PAH, Kazann

['eHOMHBIE TPOEKTHI, CTAPTOBABIIME B KOHIIE TWPOIUIOTO THICSYCTICTHS,
MNOCIIY>)KHJIU MCTOYHUKOM OOIIMPHOM KOJUICKIIMM WHJMBHUIYAIbHBIX T€HOMHBIX
TAHHBIX, U3YYCHUE KOTOPHIX PE3KO MPOABUHYJIO HAYYHBINM MUP B TOHUMAaHUA MHOTHX
BOIIPOCOB  TaKCOHOMHUH, (YHKIMOHUPOBAHUS M  DBOJIOLMH OpPraHu3MoB. B
COBPEMEHHBIX 0a3ax JaHHBIX MPEACTABJICHBI TBHICSIYM TEHOMOB MHUKPOOPTaHM3MOB
Pa3HBIX TAKCOHOB, BBIJICTIEHHBIX W3 Pa3JIMYHBIX HCTOYHHKOB. BMecte ¢ Tem crano
SCHO, YTO KYyJbTUBHUPYEMBbIE MHUKPOOPTAaHU3MBI COCTABJSIOT MAalyl  JOJIO
MUKpOOHOTO OuopaszHooOpasus. Bo MHOrom, 3TO MOCITYXHUJIO CTUMYJIOM Pa3BUTHUS
METareHOMHKH, KOTOpas HE Iojaraercs Ha HEOOXOAMMOCTh BBIICIATH OTICIHHBIC
OakTepualbHbIE KIOHBI U3 CIIOKHBIX MHUKPOOHBIX CMeECeil, a KaTaJoru3upyeT
MHUKpPOOPTAaHU3MBI ITyTEM CEKBCHHUPOBAHMS BCEX TEHOB W TEHOMOB CMEIIAHHOTO
coolImiecTBa OJHOBpEeMEHHO. [IpuMeHeHue MaHHOTrO MOJXO0Ja OTKPBUIO JOCTYH K
CKPBITBIM T€HOMHBIM PECypcaM, MacIITa0bl KOTOPBIX €IIe MPEICTOUT OINICHUTh. bhumn
OTKPBITHI HOBBIE OpPTaHU3MbI M II€JIbIE TAKCOHBI, YTO MPUBEJIO K HEOOXOJAMMOCTHU
MePECMOTPa BCEH TAKCOHOMHUH W ABOJTFOITUHU KaK TMPO- TaK U YYKaPUOTUUECKUX BETBEH
ABOJIIOIMOHHOTO JpeBa. Pa3zpaboTaHbl HOBbIE MHCTPYMEHTHI /JII MOHUTOPHHTA U
M3Y4YCHUS TIATOTCHHBIX MH(EKIINHA PacTEHUN M JKUBOTHBIX, MPOBEACHA MEPEOIleHKA
3HAYUMOCTH  BHYTPHUKJIIETOYHOTO  CHMOMO3a,  pacCIIUPEHbl  BO3MOXXHOCTH
ouorexnonorn. C TMOMOIIBI0O METAareHOMUKH YK€ HaWJIEHbl COTHM HOBBIX
OMOKaTaIN3aTOPOB — LEJUTI0IA3, TUTa3, MPOTEUHA3, KOTOPbIE HAXOIIT IPUMEHEHHUE B
paznuyHbix ~ oOmactsx.  [IpomsBojacTtBo — OWOCyp(akTaHTOB,  aHTUOMOTUKOB,
JeTpajas OMAcHBIX TIMOJUTFOTAHTOB TIOJNYYHMJIM Pa3BUTHE Oarogaps HOBBIM
UCTOYHUKAM HH(POPMAIIMM O CIOXKHBIX MPUPOJHBIX coolmiecTBax. B aToi cBs3w,
U3YYCHUE MAaJIOUCCIIEAOBAHHBIX, TPYAHOIOCTYITHBIX M JKCTPEMabHBIX JMHUTOIOB
npuoOpeTaeT oco0oe 3HAYeHHE HE TOJIBKO C TOYKH 3pPEHUS OJKOJOTHH U
HBOJTFOITMOHHO-TAKCOHOMUYECKUX HCCICAOBAaHUM, HO M B TPAKTHYECKUX O0O0JIACTSX,
CBS3aHHBIX C (apMakoJOTHEH ©  JIPYTUMHU  OTPACISIMA  MPOMBIITUICHHOTO
npous3BojacTBa. [IpuMeHEeHHEe METarecHOMMKH ¢ METaTPaHCKPUIITOMUKHA IS
MCCJICIOBAHMS PACTUTEILHO-MUKPOOHBIX U MPOTUCTO-0AKTEPUAIBHBIX MATOCUCTEM,
a30T(PUKCUPYIOIMINX CUMONO030B, OJUTOTPOGHBIX MEHEPHBIX COOOIIECTB, OPraHU3MOB

u COO6I]_ICCTB 9KCTPCMAJIBHBIX MCCT 00MTaHU SBJISIETCSA BeChMa IMCPCIICKTHUBHBIM.

35



BJIMSTHUE UICTOYHUKA YIJEPOJA HA YCTOMYNUBOCTD
AKTHHOBAKTEPUM RHODOCOCCUS RUBER K XJIOPUJY PTYTH
I'onprmena A.A.l, Jluteunenko J1.B.2
1HepMCKHﬁ rOCYJIapCTBEHHBIN HALIMOHAJIBHBIN UCCIE0BATEIbCKUN YHUBEPCUTET
ZI/IHCTI/ITYT AKOJIOTMH U TeHETUKH MUKpoopranu3iMoB YpO PAH, Ilepmb

AHTpOTIOTEHHOE  BO3JICHCTBHE HAa OKPYXKAIOIIYI0 Cpely TMpHUBEIO K
CTPEMHUTEIHPHOMY HAKOIUICHUIO TEXHOTEHHBIX OTXOJIOB, COJEPXKAIIUX PTYTh.
BoccranoBneHnue TeppuTOpHil, 3arpA3HEHHBIX PTYTHIO, SBISICTCS CJIOKHOM 3a7adei ¢
JUTUTEIIBHBIM CPOKOM BOCCTAHOBJIEHHUS. [IepCIIEKTUBHOM IPyIIION MHUKPOOPTAHU3MOB
i OMOTEXHOJIOTUYECKUX CHOCOOOB OUYUCTKH SIBIISIIOTCS aKTHHOOAKTEpUH pPoAa
Rhodococcus. TexHOMOTMYECKHUE MPEMMYIIECTBA MX HCIOJB30BaHHSI — 3TO
oMU YHKIIMOHATBHOCTh POJOKOKKOB, TO €CTh CIOCOOHOCTh TpaHC(HOPMHUPOBATH
OpPraHUYECKHUE COCIUHEHHS TMPAKTUYCCKA BCEX M3BECTHBIX KJIACCOB, DKOJIOTHYECKAs
IUTACTUYHOCTh, OTCYTCTBHE MATOTEHHBIX CBOMCTB, HEMUIICIIHATIBHBIA XapaKTep pocTa,
a TaKKe YCTOMYMBOCTH K HIMPOKOMY CIIEKTPY HOHOB TSDKEJIBIX MeTaywioB. Llenb
MCCIICIOBAHMS — U3YYCHUE YCTOWYMBOCTH KOJICKIIHOHHBIX IITAMMOB POJJIOKOKKOB K
WOHAM PTYTH B 3aBHCHMOCTH OT HCTOYHHKA yriepoga W 3Hepruu. OObeKToM
UCCIieIoBaHMsl CayXuim 66 mrammoB R. ruber, momnepskuBaembie B PerronanbHoM
KOJUICKIIMHM ~ aJTKAaHOTPO(PHBIX MHUKpoOopraHm3moB (Www.iegmcol.ru). B pabote

UCIIOJIb30BAIM XJopua pTyTd B KoHueHTpauuu oT 0,08 mo 80,00MM. baktepuu
BeipamuBaii B MIIb u B sxxunkoii munepansnoit cpene (MC) (r/m): KH,PO, — 1,0;
(NH,;),HPO, — 1,5; MgSO, x 7H,0 — 0,2; FeSO, x 7H,0 — 0,01; ZnSO,4 x 7H,0 —
0,002. B kauecTBe MCTOYHUKA YIJIEpOAa MCHOJb30BaIU H-rekcajaekad (3,0 00.%), B
KayecTBE KOHTPOJISI — MUTATeNbHbIE Cpeibl 0e3 BHECEHHUs PTyTH. Pe3ncTeHTHOCTh
KJIETOK K PTYTH OIEHUBAJIM M0 T[I0KA3aTeNI0 MHHUMAIbHOW HWHTHOUPYIOIIEH
KOHLIEHTPAIMH, ONPEAEIEHHOI0 MHUKPOJIYHOYHBIM METOAOM. [lmasmuisl BBISABISAIN
TOPU30HTAJIBHBIM renb-3JeKkTpodope3om. i ananusa reneil, okpamenasix GelRed,
HCTOJIb30BAIM Te€JIb-JOKYMEHTUPYIOIIYI0 CUCTEMY ¢ KOHTPOJIbHbIM Mapkepom JIHK,
cocrosiuM u3 10 ¢pparmentoB B (ot 100 1o 1000 m.H.). Bece mraMMbl posiBIsIIH
crocobHoCTh K pocty B npucyrctBun HgCly, ycToiiunBOCTh K pTYTH BapbUpoOBajia OT
0,08 mo 1,25 MM. OOGHapyxeHO yBenudeHHe (10 8 pa3) CTENEeHH YCTONYMBOCTU
POIOKOKKOB K HOHaMm Hg2+ npu pocte Oaktepuii B MIIb, mo cpaBHeHuto ¢

BbIparieHHMu B MC. YV ucclieIoBaHHBIX ITAMMOB IIa3MUJIbI HE 0OHAPYKEHBI.
HccenoBanue BBITIONHEHO B pamMKkax roc3amganns AAAA-A19-119112290008-4.
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MOHUTOPHUHI TEHOB PESBUCTEHTHOCTHU HELICOBACTER PYLORI
IO PECHHYBJIUKE TATAPCTAH
I'ynses H.E.l, Ilo3neen 0.K.2
'Kasanckuit roCyJIapCTBEHHBIN MEIUIIMHCKNN yHUBEpcUTET MuH3apasa Poccnn
*KasaHcKasi TOCYy/JapCTBEHHAS MEIUIIMHCKas akafeMus duiuan Munsapasa Poccnn

Helicobacter pylori OJIUH u3 Hanbosee pacrnpoCTpaHCHHBIX
MUKpPOOPTaHU3MOB-KOMMEHCAJIOB OpPraHU3Ma YeJIOBeKa, KOJIOHU3UpYyoumm, 10 60%
KUTEJIEeH BCeX KOHTMHEHTOB. B Xojie 3BOIIONMKY B3aMMOOTHOIIIEHUNA C OPraHU3MOM-
XO35MHOM, H, OYEBUIHO, IIOJ BO3JACHCTBHEM TIpecca aHTHOMOTUKOTEpAIHH,
HekoTopele mTamMMmbl H. pylori mpuoOpenu BHPYJICHTHBIE CBOMCTBA M C HX
MIPUCYTCTBUEM CBS3BIBAIOT Pa3BUTHE aTPOPUUECKOTO racTpuTa TUIa B, sS3BEHHOM
Oone3Hn kenmynka W 12-mepcTHOM KuIIKK, a Takke ciiydaeB MALT-nmumdom
XKeNTy/Ika HU3KOM CTeleHu 3j0kadecTBeHHOCTH. H.pylori B cocraBe cBOEro reHoma
HeceT TeHbl cagA, vacA, babA u iceA, KOTOpbIE COOTHOCST C TIOBBIIICHHOM
BUPYJICHTHOCTBIO  MUKpoopraHusma. MccienoBaHusi  racTpOIHTEPOJIOTOB B
MOCJICIHUE TOJbl 3aTPAarMBalOT HM3y4YCHHE B3aMMOCBs3M reHotunoB H.pylori ¢
CTENEHbI0 TSHKECTH TMPOTEKaHUs TacTPOAYyOJCHAIbHBIX 3a0osieBaHud.  [[ns
MOJIEKYJIIPHO-TEHETUYECKOTO  aHajn3a HCIOJIb30BaIM  OUOMNTAThl  CIU3HCTOU
000JIOYKH  XKeITyJdKa, TMOoJydeHHble Tmpu  (udpo330(haroracTpoayoieHOCKONUU
naruenToB. Dkctpakiua JJHK u3 6uonrtaroB >kemynka TpOBOIWIN C TPUMEHEHUEM
Hatopa «J/IHK-cop6 b», (HHUUN Dnupemuonornn M3 P®). T'enotunupoBaHue
BbIJICNIeHHBIX mTaMMoB H.pylori Ha Hamuune reHoB cagA, vacA (cyorunsr sl, s2, ml
u m2), babA, iceA (cyotunsl Al u A2) mpoBoauiIM C TpPUMEHEHHEM Habopa
pearentoB HII® «JIutex» (Mocksa). [lerekuuto pesynpraroB II[[P-ananu3za
OCYILECTBIISUTM METOJ0M TOPU3OHTAIBHOTO 3JieKTpodopesa B 2,5% arapo3HoM reje B
oypepe TBE (pH 8,0), comepxamem >STuauii OpoMHI C TOCICIYIOMICH
BU3yaJIM3allieil  pe3yJbTaTOB B YJIbTPaHUOJETOBOM  TPAHCHIUIIOMHUHATOPE
(A=310 um). IIpoBenenusiec Hamu ucciaenoBanus ¢ 2013 mo 2019 rr. nmokasanu, 4To B
PecriyOnmke TarapcTtaH y TanyMeHTOB C XPOHHYECKHM TacTPUTOM W SI3BCHHOU
00JIe3HBIO XKeNyIKa PEeBATUPYIOT n3oyaThl H.pylori, oTHOCAIIMECs K TeHOTHITY VacA
41,7 %. HeznauutenbHbIC pa3idyus MO paclpeeeHUIO MOKa3ald TeHOTUITBI ICEA U
cagA, 17,6 % u 14,7 % cootrBercTBeHHO. HanimeHee peako BBISBISIEMbINA T'€HOTHII
babA 6wt BeineneH y 3,1 % OonbHbIX. [Ipu comocTaBieHUU MOTYYEHHBIX AAHHBIX
oOHapyXujioch, 4t0 y 23,5 % OONbHBIX HASHTU(UIMPOBATH KOMOWHUPOBAHHBIC
reroturibl H.pylori, T.e. ObIIO BBIJIEIICHO OTHOBPEMEHHO HECKOJIBKO I'CHOB.
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NUMMYHOJJIOT'MYECKHUE OCOBEHHOCTHU NTALHUEHTOB
C AYTOUMMYHHbBIM JINMM®OINMPOJINMPEPATUBHBIM CUHIPOMOM
YKapankosa }0.C.', Cku6o 10.B.2, I'ypesinosa W.E.", Iomsikosa E.A.%,
A6pamoBa 3.11.%, benepies M.B.
'Pecry6IMKaHCKHUIT HAYYHO-IPAKTHIECKHIT IGHTP AETCKOM OHKOJOTHH, T€MATOIOTHH
1 UMMyHoJioruu, Pecriyonrka benapychb
ZI/IHCTI/ITYT dbyHnaMeHTanbHON MeauiHbl U onosiorun KOV, Kazanp

NMmyHHasi cucTeMa OpraHn3Ma 3allMIIAET €ro OT MATOT€HOB U KOHTPOJIUPYET
VHUYTOXKEHNE Ne(DEeKTHBIX KIETOK. [lepBUyHBIE MMMYHOIES(MUIIUTHBIE COCTOSTHUS —
reTeporeHHasl rpymnmna peakuxX, MPEUMYIIEeCTBEHHO HACJIEJACTBEHHBIX 3a00JIEBAHMM,
XapaKTepU3YIOIIUXCSl HapYIIEeHHEM paOOThl OJHOTO WM HECKOJIBKMX KOMIIOHEHTOB
UMMYHHOU CUCTEMBI. OnnuMm w3 HUX  SIBJISIETCA ayTOUMMYHHBII
numdonponudepatuBHbiii cuaapom (AJIIIC), B 0CHOBE KOTOPOro JieKaT MyTalluu
IeHOB, NMPUBOAIIME K AedeKkTaMm anonrto3a. B uccinenoBanue, nposeaeHHoe Ha 0ase
PHIIL] nerckoil OHKOJOTMH, TeéMaTOJOTMH W UMMYHOJIOTMH OBUIM BKJIIOYEHBI 8
naupeHToB. Jluarno3z «AJIIIC» craBuaM Ha OCHOBaHUM JIUArHOCTUYECKHUX
kputepuen, paspadoranHeix ESID (European Society for Immunodeficiencies).
OueHuBanu CTaHOAPTHBIE TIEeMATOJOTMYECKHUE TMoKa3arend. OLEHKY MNOMyJIsnii
TUMQOIMTOB, BKJIOYas JNBOWHBIX HeraTuBHBIX T-kietok (JIHT, CD3'CD4CDS),
IIPOBOJMIIA C TIOMOIIBIK0 METOJOB CTAaHAAPTHOM MPOTOYHOM LUTOMETpUHU. J(MarHos
AJITIC ycranosiieH y 8 manueHToB u3 S5 cemeit B nepuoa ¢ 2009 o 2014rr. Menuana
BO3pacTa MaHudecTanuu coctaBmia 3 roja. Y 3 maueHToB JUarHo3 ObLT BHICTABJICH
nociae 30 ner. JlumdaneHomatusi U CIUICHOMETAIMS  SBJSUIMCh  BEAYUIUMHU
KIMHAYECKUMH TPOSIBICHUSMU Yy BCEX ManueHToB. IMMyHOGEHOTHI JUMQOIMTOB
BBIABMJI MOBBINIEHHE aKTUBUPOBaHHBIX T-mumdoruto (CD3"HLA'DRY), a Taxke
NKT"-knetox (CD3'CD16"CD56"). TToBbIuieHHOE conepkaHKe aKTHBUPOBAHHBIX T-KIETOK
MOXET YKa3bIBaTh Ha JIe(PEKT B MporpaMmMe amornro3a, 4yto xapakrepHo aus AJIIIC.
Ouenka JIHT — onuH u3 BaxHbIX auarHoctuueckux kputepueB AJIIIC, BepxHeit
rpaHuIled HOPMBI KOTOPOTO SIBJISIETCS HUX ypoBeHb MeHee 6 %. B mpoBeneHHOM
HCCIIEIOBAHUM 3TOT IOKa3areib BapsupoBan ot 7,6 mo 40 %. AJIIIC — penkuii
CHUHJIPOM, B OCHOBE KOTOPOTO JISKHUT Pl MATOJOTHUYECKUX MEXaHU3MOB, B TOM YHCJIC
anonTo3 JIUMGOIUTOB. BOJBIIMHCTBO U3 HUX UMEIOT MyTaIliy B T€HE PEIEITOPHOTO
Oenka Fas. ¥V 1/3 manueHTOB MyTallvu, acCOMUPOBAHHBIE ¢ JedeKTaMu amnonTo3a,
BBISIBUTH HE ynaercs. HTepecHo, uyto noxoxas Ha AJIIIC kinHUYecKass KapTUHA C
HapymieHueM FAS-3aBuCHMOro amonTOTHYECKOTO IMYyTH MOXKET HaOII0JaThbCs MpU

APYIruX MOHOI'CHHBIX HAPYIICHUAX HMMYHHOﬁ CHCTCMBEI.
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AHAJIN3 CTTIOCOBHOCTHU MUKPOMUIETOB POJIA ALTERNARIA
K CUHTE3Y JIEKTUHOB
3unyposa E.E., EpmakoBa A.M., baraesa T.B.
HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

Haubonee omacHbIMU 3a00J€BaHHUSIMH PACTCHUNA U CEIBCKOXO3AMCTBEHHBIX
KYJbTYp SIBJISIFOTCS 3a00JIeBaHUs, BbI3bIBAEMbIE HECOBEPILIEHHBIMU rpudamu. Hapsiay
c ¢urtodTopozoM U (y3apuO30M, BBI3BIBAEMBIMA MHUKPOMHIIETAMH  POJIOB
Phytophtora u Fusarium, aapTepHapHO3bl TakKe MPEACTABIIAIOT OO0 OMY, KakK st
3€pHOBBIX, TaK W OBOIIHBIX KyJIbTyp. [Imsi 3epHOBBIX KyJIbTYyp albTE€PHAPHUO3BI
IOPEICTABISIIOT OCOOYI0 ONAcCHOCTh, TAaK KaK PE3KO COKPAIlaloT CPOKU XPaHEHUs
3epHa, CHW)XKAIOT €ro OWOJIOTMYECKYI0 IIEHHOCTh W TIOCEBHBIE KauecTBa. Bce
CKa3aHHOE TOBOPUT 00 OCTpOl HEOOXOAMMOCTH pPacHIM(PPOBKH MEXaHU3Ma
B3aMMOJICHCTBHS (PUTOMATOTCHOB C PACTEHHWEM M MOMCKa (DYHTUIIMIHOTO Tperapara,
OTBEUAIOLIETO TPEOOBAHUAM OMOJIOTUYECKON U KOJOTHYECKOW OE30MaCHOCTH.

Panee B mpOBOAMMEBIX HAMHU UCCIIEOBAHUSX OBLIO MOKa3aHO, YTO B IEPBUYHOM
B3aUMOJAECHCTBUM (DUTOMATOIEHOB C KIETKaMU PACTEHUH MPUHUMAIOT Y4acThe
JIEKTUHBI MUKPOMHIIETOB. OHAKO, HECMOTPS HA 3HAYUTENbHBIA HHTEPEC K JIGKTUHAM
MHUKPOMHUIIETOB, CIIOCOOHOCTb K CUHTE3Y JJaHHBIX COCTMHEHUI 111 MHOTUX IpHOOB, B
TOM uHclie U poaa Alteraria, He ycTaHOBJICHA.

B Hammx skcrnepuMeHTax ObLIO M3y4€HO 6 IITaMMOB MHUKPOMMIIETOB pojia
Alteraria, Bkmovas my3eiinbie mrtammbl Alteraria alternate u Alternaria solani, a
TaK)Ke€ M30JIAThl MUKPOMUIIETOB, BbIIEJICHHbIE U3 MTOUYBEHHBIX 00pa30B U OBOIIHBIX
KyJIbTYp. Pe3yibpTarel HccieoBaHni MOKa3ail, 4TO MUKPOMHUIIETHI ponaa Alternaria
CHIOCOOHBI K CHHTE3Y 3HJIOT€HHBIX M 3K30T€HHBIX JIeKTUHOB. Hanbonee BbICOKUI
TUTP aKTHBHOCTH JICKTHHOB ObLI YCTaHOBJICH juis mtamma A.alternate. AKTHBHOCTB
JICKTUHOB, BBIJICJICHHBIX M3 MHULENMS TpuUOOB ObUIa Ha TMOPSAOK BBILIE, YEM
aKTUBHOCTh BHEKJIETOUHBIX JIEKTUHOB. [loka3aHo, YTO AaKTHUBHOCTH JIGKTHHOB
MHUKPOMHIIETOB poja Alternaria moBblimanach Mo Mepe HCIOIb30BaHUS Oy(epHOit
CUCTeMBbl C HHM3KUMHU 3HadeHuUd pH, uTO cBUIeTeNbCTBYeT O Oojee MPOYHOM

BBaHMOHCﬁCTBHH JaHHBIX COCI[I/IHCHI/Iﬁ CO CTPYKTypaMH KJICTOK MHULICJIUSL.
Pabora BeimonHena B pamkax IIporpamMmbl cTpaTerHueckoro akaJeMHYecKOro JHJEpCTBa
Kazanckoro (ITpuBomkckoro) ¢genepaibHOro yHUBEpCUTETA.
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ATPETTATOOBPA3OBAHME SDS-JIET'PAANPYIOHIEI'O HITAMMA
PSEUDOMONAS HELMATICENSIS KAK KJJFOUEBOW MEXAHU3M
YCTOMYNUBOCTHU K JETEPTEHTAM
3yokoB U.H.

Bcepoccuiickuii HaydyHO-HCCe0BaTeNbCKUd HHCTUTYT [IHIeBsIX 100aBOK —
Oumman «OHI] Iumessix cuctem um. B.M. I'opbatoBa» PAH, Mocksa

HNoneumncynedar wHatpus (SDS)  sBasercs oaHuMm w3 Hambojee
pacnpoCTpaHEHHBIX CHUHTETUYECKMX IMOBEPXHOCTHO-aKTUBHBIX BemecTB. SDS
OKa3bIBACT TOKCHYECKOE ACHCTBHE Ha OOJIBIIIOE YHCIO MHKPOOPTAHU3MOB, B TOM
YUCJie Ha pa3MuHble BUAbI IUIaHKTOHA. CTOYHBIE BOJBI, conaepxkamiue SDS,
3a4acTyl0 HE TIOJBEPraroTCs AOHKHOW OYHMCTKE, YTO BPEIUT OMOpa3HOOOpaswio.
OnHuM u3 crocoOOB J€3aKTHBAIMU CTOYHBIX BOJI, COJEPKAIIMX aJKWICYIb(aThI,
ABISIETCSl OMoAerpajganusi ¢ IOMOIIBIO OakTepwii, OosbllIasgs 4YacTh KOTOPBIX
npuHaaneKkuT poxy Pseudomonas. Hawbomee wacto anst pasnoxenus SDS B
CTOYHBIX BOJIaX MCHOJIB3YIOT IITaMMbI P.aeruginosa, sBistomuyecs: naToreHHpIMu. B
KauyeCTBE €ro 3aMEHbl MOKHO MCIIOJIb30BaTh JPYTUe MCEBAOMOHAbI. BhIeeHHbIN B
HameM wHcTHTyTe M3osaT P.helmanticensis oGmanaer BBICOKOH YCTOWYMBOCTBIO K
TOKCHYECKUM KOHIICHTpAIUsaM JoAeIuiIcyiabdara (Sr/m u Gonee) M CIOCOOeH
MeTabosn3upoBath SDS B MOJEIBHON CTOYHON BOJE C BBICOKOHM 3((HEKTUBHOCTHIO
(octaTouHas koHIeHTpanus He 6osee 0,051/m). beuta mocrapieHa 3aada Onpeae/IUTh
KITFOUEBBIC MEXaHW3Mbl YCTOWYMBOCTH HM3Yy4aeMOTO H30JIsTa K JIOACIMICYIb(aTy.
Bonbiast yacte mramMmoB P.aeruginosa aeMOHCTpUpPYET CHOCOOHOCTh K POCTY B
npucytctBun SDS Omaromapsi crmocoOHOCTH 0Opa30BBIBATH KJICTOYHBIC arperarsl,
OKPYXXEHHBIE TIOJIMCAaXapUIHBIM MaTpukcoM. [lomMumMo monucaxapugoB MaTpPUKC
COJICPKUT OCNKHW W HYKJICHWHOBBIC KHCJIOTHI, 00CCTICUMBAIONINE AATre3UI0 KIETOK C
MaTpUKCOM U Mexay coboit. B cmydae P.helmanticensis 6wiio0 mokaszaHo, 4ToO
MATPUKC TakXKE€ COCTOMT B OCHOBHOM W3 mnoiucaxapuaoB. Meromgom BIXKX
[OKA3aHO, YTO OCHOBHBIM YIJIEBOJIOM MaTpuKca siBisiercss maHHo3a Hamnune /THK B
MaTpPUKCEe  TOKa3aHO  METOJAOM  ANUMIYyOPECIEHTHOM  MHKPOCKONHH  C
MIpEABAPUTEILHBIM  OKpaIllMBaHUEM BbIpalieHHOW Ha SDS  KymbTypbl KIETOK
AKPUIUHOBBIM OPaH)KCBBIM.

Takum o0Opa3oM, OCHOBHO# cTparterueii BbpkuMBaHus P.helmanticensis B
OPUCYTCTBUM BBICOKMX KOHIIeHTpauuii SDS sBisieTrcss oOpa3oBaHHe arperaros.
CocraB marpukca P.helmanticensis 6mu3ok k coctaBy Mmarpukca P.aeruginosa.
BeigenieHHbId  HEMATOTEHHBIM  M30JAT MOXKET YCIEIIHO HMCHOJIB30BATHCA A
ouonxerpananu SDS B CTOYHBIX BOJIAX.
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CTPYKTYPA, KOH®OPMALIMOHHASA IMHAMUKA 1 MEMBPAHOTPOITHBIE
CBOMCTBA AHTUMMKPOBHBIX ITEINTHUI0B. CHEKTPOCKOITUSI 1
KOMIIBIOTEPHOE MOJIEJIMPOBAHUE
3yeB 10.®., Xaiipyrnunos b.1., Epmakosa E.A.

Kazanckuit uacTuTyT Onoxumun u ouodusuku KazHI[ PAH, Kazanb

AntumukpoOHbie mnentunbl (AMII) — BakHble KOMIOHEHTHI WMMYHHBIX
CUCTE€M, OJIHUM U3 CEMEUCTB KOTOPBIX SBJISIIOTCS HEOOJIbIIME KAaTUOHHBIC
UUCTEUHOCOJEPKAIIUE TENTUIBl MIICKONUTAIOMINX, HACEKOMBIX M pacTeHuid. B
JAHHOW paboTe KOMIUIEKC crekTpockonuueckux MerogoB (AMP, UK, KJI) wu
KOMITBIOTEPHOTO MOJIETUPOBAHUS (CTPYKTYpPHOE MOJCIMPOBAHUE, MOJICKYJISPHBIN
TOKUHT, KpYITHO-3€pHHUCTasi MOJeKysipHas quHaMmuka (CGMD)) ObuT mpuMeHeH Juist
U3YYCHUS] CTPYKTYpPbI, KOHGOPMAIIMOHHON TUHAMUKA U MEMOPAHOTPOITHBIX CBONCTB
npupogHoro u cuarernueckoro AMII. B nonosnnenne Hamu ObUTH MPOTECTUPOBAHA
OMoNoTHYeCKasi AaKTUBHOCTh W3YYEHHBIX TMENTUIO0B. PactutenbHbie ne(EeH3UHBI
M3BECTHBI CBOEW AHTUMUKPOOHON aKTHUBHOCTHIO, HO UX MEXaHU3M JICUCTBUSA HE
u3BecTeH. OHU MOTYT B3aUMOJICHCTBOBATH C MeMOpaHaMu, 00pa3ys B HUX IOPHI U
BBI3BIBAs paspylleHue KIETOK. B kauecTtBe monenbHOro ananora AMII Ha ocHOBe
aMUHOKUCIIOTHOW  TociieoBaTenbHOCTH  AedeH3uHa cocHbl  PsDefl  Obun
CMOJICJIMPOBAaH KAaTUOHHBIA [(-TeNTUA M HU3YyYEHO €ro B3aMMOJICHCTBHE C
MHOTOKOMIIOHEHTHBIMH ~ MeMOpaHamMu. MeTooM  MOJIEKYJSIpHOM  JUHAMUKU
WCCIENOBaHbl JIBA MexaHu3ma B3aumogenctBus AMII ¢ MoaenbHbIMU
MHOTOKOMITOHEHTHBIMU MeMOpanamu. Metogom CGMD nokazano, uro aedeH3uH He
oOpazyeT mop B MOJEIbHBIX MeMmOpaHax. Ero Mojekynbl JIOKalIU3yKOTCS Ha
MOBEPXHOCTH MEMOpaH MO MPUHIIMITY “KOBPOBOM™~ MOJEIH, 00pa3ysi KOMIUIEKCHI C
MeMOpaHamu, COJIepKaIllUMKU aHUOHHBIE JIUMUABL. CBA3bIBaHUE JIe(EeH3MHA TPUBOIUT
K W3MEHEHUIO pachpeliefieHusl JUMUAOB B MeMOpaHe, UX YIOPSIOYCHHOCTU, U K
M3MEHEHUIO JJIEKTPOCTATUYECKOTO MOTEHIHAla MEMOpPAHbI, YTO MOXET CIYKHUTb
npuunHOW THOenu KieTku. Btopoit wexanusm B3ammogeinctBus AMII ¢
MeMmOpaHamu, wucciaegoBanHbii MetogoM CGMD, 3akmrouaercss B 0O0pa3oBaHUU
MOJIyTOPOUJAIBHBIX TIOp B MeMmOpanax. [lentuasl, umeromme B-CTPyKTypy, MOTYT
00pa3oBbIBaTh Takue MOpbl B MeMOpaHax. [lopbl He UMEIOT LEHTPAIbHOTO BOJHOIO
KaHaJla, a MOJICKYJIBI BOJbI MPOHUKAIOT Yepe3 MEeMOpaHy 4epe3 y3KHE e MEKIY
NeNnTUIaMu WM MEXKIy TMeNTUAaMUd U 3apsHKCHHBIMH  TOJIOBHBIMU TPyHIIaMU
aHUOHHBIX JUNUAOB. OCHOBHYIO pOJb B OOpPa30BaHUM TOP UIPAOT CHUIBHO
3apsDKEHHBIE aHMOHHBbIE JUNUAbl. [lokazaHo, YTO oJuUroMepu3anus MEeNTHIOB

SBJISICTCSI HEOOXOTUMBIM YCIIOBUEM JUTsl 00pa30BaHUs U CTAOMIIU3AIUH TIOP.
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BUOJETPAJAIIMSA JETUJIPOABUETUHOBOM KHCJIOTHI
HEPACTYIHIUMHU KIETKAMHA POJOKOKKOB
VBanosa K.M."?, ['pumxo B.B.!
1HepMCKHﬁ denepanbublil HccnenaoBarenbckuit HeHtp YpO PAH, Ilepmb
2HepMCKHﬁ rOCyJapCTBEHHBI HAIMOHAJIBHBIN HCCIICIOBATEIILCKUN YHUBEPCUTET

HerunpoaduernHoBass kuciora (JJAK) — toxcuunsii (LDsg 0,5-6,3 mr/m)
TPULMKIMYECKAN  JUTEPIICHOUJ, NPOAYLUUPYEMBIM  XBOMHBIMH  PACTCHUSMU
cemeiicTBa Pinaceae. B pe3ysbrate MEXaHUYECKOTO U XMMHUYECKOTO BO3JICHCTBUS Ha
IpeBECUHy NpH nojiydeHuH 1emnosno3bl [JAK BbICBOOOXKIaeTcs W HakKalJIMBaeTcs
(mo 1000 Mr/ma) B CTOYHBIX BOJIaX IIEJUTIOJIO3HO-OYMaXKHON MPOMBIILIEHHOCTH.
Ilomamas B okpyxkaronryro cpeny [JAK oxa3piBaeT HeraTMuBHOE BO3IEHCTBHE Ha
BojHyl0  (ayHy. buoakkymynupyemas  ecrecTBeHHbIM  obOpazom  JIAK
0OHapy’KHUBAETCS B CTOYHBIX BOAAX, MOPCKOM/PEUHOMN BOJIE, IIOUBE, a TAK)KE B KUBBIX
opranu3max. llepcnekTuBHbIM  sBiI€TCS NOUCK A(Q(QEKTUBHBIX  CHOCOOOB
HedTpammzauun  JIAK, ocHoBaHHBIX Ha  ()EpMEHTATUBHONM  AKTUBHOCTH
MHUKpPOOPTaHU3MOB. Onucanbl  pa3HOOOpa3HbIE ouonectpyktopsl  JIAK
(MunenuanbHble TPUOBI, TPaMOTpPULATENbHBIE OaKTepUu), OJHAKO HaMOOJIbIIAs
3¢ (eKTUBHOCTH Mpoliecca AeTpajallii 3aperucTpupoBana npu koHnenrpanuu JAK
He Oonee 300 Mr/i. AKTyaJeH MOMCK MHUKPOOPTaHM3MOB, CHOCOOHBIX 3(PPEKTUBHO
yrunusupoBath JJAK B Oomnee Bwicokoil koHmeHTpamuu (mo 1000 wr/m),
COMOCTaBUMOW C MAaKCUMaJbHbIM YPOBHEM aKKYMYJISIHUU KUCJIOTHI B OKPY’Karolen
cpene. Panee u3 PermoHanbHOW KOJUIEKIIMK aJKaHOTPO(HBIX MHUKPOOPraHM3MOB
(www.iegmcol.ru) oeu1 orodpan mramm Rhodococcus rhodochrous M3I'M 107,
CIIOCOOHBIN TONHOCTRIO AerpamupoBath JIAK B Tedenwe 7 cyT B yCIOBHSIX
MPEABAPUTENILHOTO BBIPAIMBAHUS B TNPUCYTCTBUU H-rekcanekaHa (0,1 00.%). B
HACTOSIIIIEM MCCIIEIOBAHUU JUIsl ONITUMU3ALH MIPOLECCa UCIOJIB30BANIN “‘HEPACTYILHE
KJIETKM ~ CTallMOHAapHOW Qa3bl pocta, BelpamieHHble B MIIb, oTMmbITBEIE H
nepeHeceHHbie B 0yepHsiit pacTBop. ONTUMANTBHOM OKa3aaach CyCHeH3Us OaKTEpHit
¢ oTHOCThIO Ollgy 2,5 1 pH 8,0, 6uoaerpananus 500 u 1000 mr/n JAK nporekana
B TedeHHe 3 U 7 CyT., cOOTBETCTBEHHO. OOOCHOBAHO, YTO HEPACTYIIUE KIIETKU
R. rhodochrous UDT'M 107 MoryT OBITH HCIOJB30BaHBl B KaueCTBE CTAOMIBHOIO
OWokaTanM3aTopa, aKTUBHOTO TPHU MOBTOPHOM (0 3 IMKJIOB) MCTIOJB30BaHUH, a

TaK)Xe B TEUEHUE JUIMTEIBHOTO Tiepuoaa xpanenus (1o 84 cyr, 4°C).
HccenoBanus BBITIOJIHEHBI B paMKax roc3aganuii AAAA-A20-120081990069-3, AAAA-
A19-119112290008-4, AAAA-A19-119031890083-9 n AAAA-A18-118030790037-7.
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METOABI AOJII'OCPOYHOI'O COXPAHEHUSA ’KU3HECIIOCOBHOCTH
N CTABUWIN3AIMU BUOTEXHOJIOTUYECKHU 3HAYNMBIX
HITAMMOB RHODOCOCCUS SPP

Nemmna W.b., Kamenckux T.H., Kyrokuna M.C., Kpuopyuko A.B.,
Tromuna E.A., Tapacosa E.B., IBanoa K.M.
HMHCTUTYT 3KOJIOTUH U TeHEeTUKHA MUKpoopranu3smoB YpO PAH, Ilepmb

B03MOXHOCTH HCIIONB30BAaHUS MUKPOOPraHu3MoB B paspaboTkax (R&D)
CTaBAT NPOOJIEMy JIOITOCPOYHOTO COXPAHEHHUs JabOPAaTOPHBIX KYJIbTYp B
KU3HECTIOCOOHOM COCTOSIHUM, CBOOOJHOM OT 3arps3HEHUs W 0€3 HW3MEHEHUU B
TFEHOTUIIMYECKUX U (PEHOTUINMYECKHX XapaKTepUCTUKAX. AKTUHOMMIIETHI poja
Rhodococcus — cpaBHUTENBHO MOJOMONW OOBEKT OMOTEXHOJOTHH, BOIPOCHI HX
JOJITOCPOYHOTO XpaHEHUs €X Situ HaxoAATcs Ha CTaJWd HAKOIUICHWS 3HAHUU U
pa3paboTKu WHIMBUAYATbHBIX PEKUMOB UX KOHCepBHpoBaHHs. C y4eTOM BBICOKOMU
Hay4YHOU W KOMMepdeckoil meHHoctn Rhodococcus 3amaga mo momnep kaHUEo
KU3HECTIOCOOHBIX POJIOKOKKOB COCTOMT B HEOOXOAMMOCTH WHIUBUIYaIHHOTO
noaoopa 3¢(HEeKTUBHBIX YCIOBUM UIMTENBHOIO XpPaHEHUs JJIs KaXKJ10M KOHKPETHOM
OMOTEXHOJIOTMUECKU [IEHHOUW KYJIbTYpHl. B pe3ynpTaTe MHOTOJETHUX HCCIIEAOBAHUN
C YY4E€TOM CTPYKTYPHBIX M (PU3HOJOTHUYECKHX OCOOEHHOCTEW IITaMMOB POJOKOKKOB
u3 Pernonansao# KOJUTEKIIUN ANKaHOTPO(HBIX MUKPOOPTaHU3MOB
(http://www.iegmcol.ru) co3nanbl >pQPeKTUBHBIC MPOTOKOJIBI MIAASIIMIUX PEKUMOB
KOHCEPBAIIMU-PEAKTUBAIIMN JOCTUTIINX CTAallMOHApHON (a3l pocTa KyJIbTyp,
BKJIFOYasi MOAOOp aJeKBAaTHBIX KPHOMPOTEKTOPOB M YCIOBUH KYJIbTUBUPOBAHUS
KOJUIEKIIMOHHBIX IITaAMMOB JJi1 OOECTeueHUs] UX JIOJITOBPEMEHHOTO XpaHeHus. Ha
OCHOBE BepU(HUKAIMM TOJTYYEHHBIX JaHHBIX pa3paboTaHbl  CTaHAAPTHbHIE
onepaunoHHbie npoueaypbl (COIlbl) nmo nuoduan3auuu M HU3KOTEMIEPATYPHOMY
3aMOpakUBaHUIO (B MOPO3MJILHON Kamepe INpH Temieparype menee mMuayc 96°C)
KyJIbTYp POJOKOKKOB C TIPEIBAPUTEIHHO HWHAYIUPOBAHHBIM aKAaHOTPO(QHBIM
oOMeHOM. Pe3ynbTaThl KOHTPOJBHOW TMPOBEPKH YPOBHSA KM3HECTIOCOOHOCTH U
AyTEeHTUYHOCTH  KOJUICKIIMOHHBIX  KYJBTYp  TOATBEPAMIHM  BO3MOXHOCTH
BOCCTAHOBJICHHUSI  JKM3HECIIOCOOHOCTH ¥  MOUIMHHOCTH  MOJAJEPKUBAEMBIX B
KOJUIEKIIMW IITAMMOB TIOCIIe 25-IETHETO XpaHEHUs! B THO(DUIN30BAHHOM COCTOSIHHH,
YTO CBUAETEILCTBYET O BBICOKOM IOTEHIIMANIE PENapaTUBHON M (PU3MOJOTHUECKON

pereHeparuu akTHHOMUICTOB poja Rhodococcus.
HccienoBanus BBITIOJNHEHBI B paMkax roc3aganmii AAAA-A19-119112290008-4 u AAAA-
A19-119112290010-7, a takke Cornamenus Ne 075-15-2021-1051.
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MUKPOPA3ZMHOXEHHUE VACCINUM CORYMBOSUM L. TIYTEM
AKTUBAILIUU PASBUTUA MEPUCTEM U UHAYKIIUU PUSOTI'EHE3A
Nonosa H.D.

HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

B Hacrosmiee Bpemsi TEXHOJOTMHM  MUKPOKIOHHUPOBAHWS — MPUOOpETH
KOMMEPYECKUN XapaKTep M MOCTaBJIEHbl HA MOTOYHYIO MPOMBIIUICHHYIO OCHOBY, a
OMOMHIyCTpUSI TIOCAJOYHOTO PACTHUTEIBHOTO MaTepHalia TPEACTaBlIeHA MUPOKUM
CIICKTPOM pacTeHMIA, B TOM YHCJIe rolyOuKH Bbicokopocioi (Vaccinium corymbosum L.).
Ilens paboThl cocTosuia B mom0ope (U3HKO-XUMHUUYECKHX YCIOBUH JISi WHIYKIIHH
pOCTa aJIBEHTUBHBIX MMOOETOB M OMPENEIEHNH TOPMOHAIILHOTO COCTaBa MUTATEIHLHOM
Cpenbl JIJIsl aKTUBAIUKA PU30TCHE3a Y MUKPOIIOOETOB TOIYOUKH BBICOKOPOCTION COpTa
Northland. DOxcrutanTel ObUTM  BBICOKEHBI HAa Tpu Bapuanta cpenbl WPM
OTJIMYAIOIIUECS COOTHOIIEHHEM KoHleHTpanuil aykcuHoB (UYK — 1 mr/n, 2mr/n, 3
MT/J), IIATOKUHUHOB (KUHETHH — 3 wmr/n, 2 mr/m, 0,5 mr/m) u rub6epemtnHoBON
kuciaorel (2 wmr/m, 1 wmr/m, 0,5 wr/a), coorBercTBeHHO. Yepe3d 14 aueit
KyJIbTUBUPOBAHUS HAOIIOJANIM aKTUBAIMIO POCTA MOOETOB M3 IMOYEK, a B TEUCHUE
nanpHenmux 16—30 nqHei mpoucxoausl pocT aJIBEHTUBHBIX MOOETOB U3 MA3YIIHBIX U
anuKanbHbIX movek. [IpoueHt npomudepannn mepucreM Ha cpegax WPM cocraBun
54,05%. KoaddurmeHt pa3sMHOKEHHS B TPEX BapHaHTaX IMacca)a ObLI HAMBBICIITAM
npu ucnosb3zoBanuu cpeast WPM 1 (1,1 mr/akcnnanT), a Ha cpegax WPM 2 u WPM
3 manHbIM noka3aTtesb Obu1 0,5 u 0,8 MIT/9KCINIaHT, COOTBETCTBEHHO. ONTUMAIbHBIM
coJiepKaHUEM B cpejie PUTOrOPMOHOB SIBIISIETCA UX COOTHOIICHHE B KOHIETPAITUSX:
NYK —1 wmr/n, rubG6epesiniHOBas KHUCJIOTa — 2 MI/J, KUHETHH — 3 wmr/m. [ns
WHAYKIIUU KOpHEOOpa30BaHUSI MUKPOMOOETH TOJTYOMKH BBICOKOPOCIION OBLIM TaKKe
IIOMEILEHBl Ha TPU BapUaHTA NUTATEIBbHOM CpEelbl C Pa3IMYHOM KOHUEHTpalUUeu
aykcuna (0,5 mr/m, 1 wmr/m, 3 mr/m) u ABYKpaTHO YMEHBIIIEHHBIM COJACpKaHUEM
YIJIEBOJIOB, MHUKPO M Makpocojied. OTMEUEHO BO3HHKHOBEHHME Kajulyca Iepen
MOsIBJIEHWEM KOpHA Ha cpemax ¢ kKoumeHtparumedn UYK 1 u 3 mr/a. [Ipu stom
IIPOIICHT AKCIJIAHTOB, PETCHEPUPOBABIINX KATyC cocTaBui 43% M, B MTOCIICICTBHH,
28% »oKkcrutantoB chopMmupoBanu KopHU. [Ipu maccake 4YEpeHKOB Ha Cpeny,
cozepxalryro MmuHuMansHoe koauduectBo MYK (0,5 Mr/in) He Habnroganu akTUBaLMK
pusorene3a. Takum 00pa3om, MokazaHa 3aBHCUMOCTh PEreHEPAaTUBHOTO MOTEHITMAa
OKCIUIAHTOB ~ TOJNYOHMKH  BBICOKOPOCIOW  OT  (PUTOTOPMOHAJILHOTO  COCTaBa
MUATATEIHLHOTO CyOCTpaTa M yCTAHOBJICHBI KOHIICHTPAIIUU CTUMYJSTOPOB pPOCTa JJIs
WHUIMAIMA W TIPOXOXKJIEHUS JBYX OTallOB MHKPOKJIOHAJIBLHOTO Pa3MHOKEHUS
royouku copta Northland.
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COAEPKAHUE CTABUJIBHBIX METABOJIUTOBOKCHUIAA A3OTA (II)
B KPOBU MOPCKUX CBUHOK ITPU ®OPMUPOBAHUU UMMYHHOI'O
OTBETA HA BBEJIEHUE ITPOTUBOBPYLEJIJIE3HBIX BAKIIMH
Kapumona PI.t, TyxBaryminHa JLAZ
1I/IHCTI/ITYT dbyHnaMeHTanbHON MeauIuHbl U onosioruu KOV, Kazann
Zq)eI[epaJIbeIﬁ HEHTP TOKCUKOJIOTUYECKOU, paAUallMOHHON U OMOJIOTHYECKOM
6e3onacHoctu, Kazanb

Bbpyuemnsl sBIsAOTCS (DaKyJIbTaTUBHBIMA BHYTPUKIETOYHBIMU MAaTOrE€HAMHU,
BBI3BIBAIOLIMME 3200JIeBaHHE Yy OOJBIIMHCTBA MJICKOIUTAIOUINX, B TOM YHCIIE U Y
yenoBeka. [Ipu momaganuu B opraHu3M Opyleiibl MOJABEpraroTcs (HaromuTosy
HeWTpopmiamu U Makpodaramu, KOTOpBIA HE  OOecleurMBaeT  JIM3UC
MUKpoopranu3moB. Hanpotus, uepe3 48—72 4 oTMedaeTcsi MOBBIIEHUE KOJIMYECTBA
Oaktepuit B (aronurax. HecMoTpss Ha OO0dBIIOE KOJWYECTBO HCCIEIOBAHUM
Opyuemnie3a, OCTAalOTCS HEBBIACHEHHBIMH MEXaHU3Mbl JJIUTEIHHOTO BBIKHUBAHUS
Opylenn B opraHusmMe 0€3 MMMYHHOIO pacrno3HaBaHus. OJIHUM U3 MEXaHU3MOB,
OTPaHUYMBAIOIINX TOKCHYHOCTh [JI1 HWMMYHHOM CHUCTEMBl IIPU XPOHHUYECKOM
nH(pekuuu, SBISETCSs WHAYKUUs OSKcrnpeccun aprusasbsl-1 uyepes TLR/MyD8S§-
3aBUCUMBI TyTh B OTBET Ha oOOHapyxkeHue Oaxrtepuil. M3BecTHO, UTO
BHYTPHUKJIETOYHAS BBDKHBAEMOCTh Opyuemnn obecrieunBaeTrcs TXNIP
(B3aMMOJICHCTBYIONINN ¢ THOPEAOKCHHOM O€JI0K) 3a cueT CHIbKeHHs poaykimu NO.
Mpbl npoBeM CPaBHUTEIBHYIO OLEHKY COACpPaHUs CTaOWUJIBHBIX META0OJIHMTOB
okcuma azorta (II) B mmasme KpoBM MOPCKMX CBHUHOK TpH BakmuHAuu S- U R-
dbopmaMu TpOTUBOOPYIIEIIE3HbIX BakiMH. MccinenoBanus mpoBoauiud Ha 15 u 60
JI€Hb MOCII€ UMMYHH3ALUH, KOHTPOJIEM CITYKHJIM HHTAKTHBIE MOPCKUE CBUHKHU.

[Tpu BBemenun BakmumHbl mTamma B. abortus 19 (S-dopma) conmepikanme
cTabmIbHBIX MeTa00uTOB NO B KPOBH MOPCKUX CBMHOK HE M3MEHSJIOCH, TOT/a Kak
npu ummyHu3auu B. abortus 82-Rr (R-dopma) ypoBeHb HUTPUT- U HUTPUT-aHUOHOB
nosbimaics Ha 40,8 % (p<0,01) ma 15-i nenp nocie mMMmyHu3auuu, u Ha 61,4 %
(p<0,01) Ha 60-it nenp. CoaepxkaHue CTaOMIBLHBIX MeTaboauTOB OKcuaa azota (I1)
KOPPEIUPOBAIO ¢ OAKTEPUIIUTHON aKTHBHOCTHIO CHIBOPOTKH KPOBU U (paroruTapHoOn
AKTUBHOCTBbIO HEUTPO(MUIIOB, XapaKTEpU3YIOLIUX COCTOSIHUE Hecneuupuueckon
PE3UCTEHTHOCTU OpraHu3Ma.

Takum oOpazom, UMMyHH3alUs S-popMoii OpOTUBOOPYIIEIIE3HON BaKIIMHbI
(B. abortus 19), kotopas sBJsIeTCS BBICOKOMMMYHOT€HHOM, HE BBI3BIBACT MOBBIIIICHUS
YpOBHSI HUTpAT- U HUTPUT-AaHUOHOB B CHIBOPOTKE KPOBU U OJIOKUPYET MEXAHU3MBbI

Hecnenu(UIecKoi pe3nCTeHTHOCTH OpraHu3Ma.
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PABHOBECHAS MOJIEKYJISIPHASA IMHAMUKA ESCHERICIA COLI
INEPMEA3BI JIAKTO3bI LACY
KozmoBa A.C.l, BmacenkoBa P.A.l, AxbOepoBa H.I/I.l, Bornanos M.B.1?
! HNuctutyT dyHnamenTanbHoi Mmenuunuel u 6nonorun KOV, Kazanp
?Ikomna Menuimabl Makl oBepHa, XproctoH, CIIIA

Jlakto3-nepmeaza (LacY) Escherichia coli omumn wu3 Haumbojee MHUPOKO
M3YYEHHBIX OEJIIKOB MPOKAPUOT M MPUHAMICKUT K HOBOMY CEMEWUCTBY Tak
Ha3bIBa€MbIX  OelKoB-miepeBEPThIICH, KyBbIpKarommxcs  (“flip-flopping”) B
MeMOpaHe, HECMOTpSi Ha JIOCTaTOYHO BBICOKYIO JHEPrHI0, HEOOXOJUMYIO IS
npeojosienus ruapodoObHoro Oaprepa B MemOpane. TpaHcMeMOpaHHBIH JTOMEH
TMD7 ¢ Hu3KkoM THIPOPOOHOCTHIO TOJKEH BBIXOJAUTh U3 MEMOpaHbl U paboTaTh Kak
MEXaHUYECKUN IIapHUp, MO3BOJSAOMMI N-KOHIIEBOMY @yyKy HEpBBIX MIECTU
TpaHCMEMOpaHHBIX JOMEHOB (N6) mepeBopauynBaThCs MO OTHOIIEHHUIO K IJIOCKOCTH
ouciost MemOpanbl U C-koHIeBOMY Tydky u3 nsata TMD (C5). s moHuMaHus, Kak
TMD7 crabunuzupyet ctpyktypy LacY, HeoOX0oauMO NMpoaHAIM3UPOBATh, KAK BEJIET
ce0st nCXoHas CTpYKTypa nepmeassl Lacy.

HavanbHublie koopauHaThl CTpyKTYpbl LacY Obutn B3sThI U3 0a3bl nanHbix PDB
(2v8n). Ctpykrypa LacY 6blia nomemena B 6ucinoii pasmepom 120Ax120Ax200A
u3  HesapsokeHHbIX  gunuaoB  POPE  (1-Palmitoyl-2-Oleoyl-sn-Glycero-3-
Phosphoethanolamine). IloaroroBka cucremsl ObLTa MPOBEICHA C MCIOJb30BAHUEM
Charmm-GUI wu cunoBoro mons CHARMM36. MoekyisipHasi — AMHAMUKA
npoBoawiack B nporpammMe NAMD ¢ wucnonb3oBaHUEM SIBHOTO PACTBOPHUTEIS
(monmens Boawl TIP3) B ¢usnonormyeckux ycnoBusx (mpu HeWTpansHom pH u
koHreHTparu NaCl 0.15M/L). Inuna TpaeKTOpuM PaBHOBECHOW MOJEKYISIPHON
nrHamuku coctaBuia 500 He. [loBeneHue CTPyKTyphl aHAIM3UPOBAJIOCH HA OCHOBE
KOMITJIEKca TapameTpoB. JlJis XapaKTepUCTUKU CTaOUIBLHOCTH CTPYKTyphl LacY B
MEMOpPaHHOM  OKPY>K€HHU HCHOJB30BAJIM  CIEAYIOIIME MHapamMeTpbl  IOJTHOU
CTPYKTYpPBI: KOJIMYECTBO M IOJIOXKEHHME AMHUHOKHCIOT B 3aIpPEIICHHBIX 30HAaX Ha
kapre Pamauanpana (mpumensiu mnaker R bio3d); miowmans, goctynHas A
pactBoputensa (SASA), cpenHEKBaJApaTUUYHOE OTKIOHEHHWE KOOpPAMHAT aTOMOB
(RMSD), nosiHas 3HEprus CTPYKTYpPHI JAKTO3-TIepMeasbl, OJyYCHHbIE TIPU TOMOIIN
VMD. Kpome Toro, aHanu3upoBaJii U3MEHEHHS TApaMeTPOB aMUHOKHUCIIOT B OEJIKe,
TaKMX KakK: BTOpPUYHAas CTpyKTypa (ucnoisibzoBanmu DSSP), cpenHekBagpatuyHas
¢aykryauust (RMSF), noctymnocts amuuokucinor LacY ans Boasl. AHanus
AMMHOKMCJIOTHBIX B3aMMOJEUCTBUN B CTpyKType LacY mnpoBoaunu npu mnomoiu
ring2.
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Jns KoOMIUIeKca TMOJYy4YEHHBIX [ApaMEeTPOB MPOBOJAMIIM aAHAJIW3 TJIABHBIX
koMIioHeHTOB (PCA) u nepapxuyeckyro KiacTepu3aluio (MCIOJIb30BAIN €BKIUIOBO
paccTosiHue, metoj Bapaa).

Bropuunast ctpykrypa LacY Obula craObwibHa Ha TOpPOTSIKEHUH BCel
TPACKTOPUU MOJIEKYISIPHOM JHWHAMUKH. MennaHa KOJIMYEeCTBA AMUHOKHCIOT B
3ampelieHHbIX 30Hax Obuia paBHa 1. Ha ocHoBe anammza SASA u RMSD 6buin
oOHapyxkeHbl 2 KoH(popmanuu cTpykTypsl LacY, omHa u3 KOTOpbIX o0Oianaer
OoJbIIeH MIIOMAAbI0, JOCTYITHOM /IS pacTBOPUTEISI, 1 HU3KOM SHEprueii, a Apyras -
C MEHBIIEH IUIOWIAbI0, AOCTYNHOW [JIi PACTBOPUTENS, W BBICOKOM IOJIHOM
SHEpPruei.

AHanmu3 B3aUMOJEHUCTBHUM aMHHOKHUCIIOT IIOKa3ajl BaKHOCT, TMD7 s
ctpykrypsl  LacY, Ttak kak TMD7 B3auMOAEMCTBYET €O MHOXECTBOM
TpaHCMEMOpaHHBIX JOMEHOB, Kak B N6 — TM2, tak u B C5 — TM8, TM9, TM10,
TM11, TM12. Tlony4yeHHbIE pE3yNbTAaThl MOKA3bIBAIOT, YTO TPAHCMEMOpPaHHBIN
nomedH TM7 MoeT BIUATh Ha OKOHYATENIbHYIO0 cOOpKy MeMmOpaHHoro 6enka LacY.

Pabora BbmmonHeHa B pamkax [IporpamMmbl CTpaTeru4eckoro akaJIeMHUYecKOro JUIepCTBa
Kazanckoro (IIpuBomxckoro) ¢henepaabHOr0 yHUBEpPCUTETA
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OAKTOP TPAHCKPHUIIIU GLTC B KIIETKAX
LENTILACTOBACILLUS HILGARDII
Kopockuna K.II., XKypasnesa /[.3., KatomoB A.P.
HNuctutyT dyHaamenTanbHoi Menuiuael u 6uosiorun KOV, Kazanb

A3OT sABIsETCA OAHMM M3 BAKHEHIIMX MaKpO3JIEMEHTOB. MUKPOOPTaHU3MBI
CIIOCOOHBI ~ ACCUMMJIMPOBATh  pa3lIMYHBIE A30TCOJAEpKAIIUE COCIUHEHHUS, HO
MPEINOYTUTENbHBIMI  MCTOYHUKAMH  SIBIIAIOTCS  T€, KOTOpble HE TpedyroT
HSHEPreTUYECKUX 3aTpaT — HOHBI aMMOHMS U TUIyTaMuH. bakrepuu CrocoOHBI
aCCUMHJINPOBATH MOHBI aMMOHUS IBYMsI MyTAMH: C MTOMOIIIBIO
rnyramataeruaporesassl  (GDH myts) u ¢ nomombio  mapsl  (hepMEHTOB
rryramuHcuHTeTasa/rmyramarcuataza (GS/GOGAT nyte). B OuocuHTeTHUECKOM
GDH nytu npoucxoAMT BOCCTAHOBUTEIbHOE aMUHHPOBAHUE 2-OKCOrJIyTapara B
riyramaT. B GS/GOGAT nytu pepMeHT riayramMarcuHTa3a o0pasyeT u3 riiyTaMUHa U
2-0KCOTJIyTapara JIB€ MOJIEKYJIbl TJyTaMaTa, KOTOPbIN SBJISETCS OCHOBHBIM JJOHOPOM
BOCCTAaHOBJIEHHOTO a30Ta B OMocuHTeTHYecKHX peakiusx. GDH nmyTe akTUBEH mnpu
BBICOKHX KOHIIEHTpanusx aMMoHus B oTiinuue ot GS/GOGAT.

B xnerkax Bacillus subtilis kmrodeByto posib B peryisiiiud akKTHBHOCTH
(depmeHTa riryramMarcuHTasbl urpaet (axkrtop tpanckpunuuu GlItC, npunaanexamumi
Kk cemeiictBy OenkoB LysR. benku cemelictBa LysR mupoko pacnpocTpaHeHbl B
NPOKAPUOTUYECKOM LAPCTBE, OCYIIECTBISIOT PETYJSLUI0 pa3HOOOpa3HOro Habopa
reHOB. AKTHBHOCTH JTOr0 (pakTopa TPAHCKPHUIIMHU PETYIUPYETCS MOJEKyJIaMu
s dexTopamu: a-KeTorayTapaToM (TO3UTUBHBIN 3(DPEKTOp, KOAKTUBATOP) H
rJlyTaMaToM (HeraTuBHbIN 3(()EKTOp, YCUIIMBAET PENPECCUPYIOLLYI0 aKTUBHOCTH), a
TaKXK€ MPSAMBbIM B3aWMOJIEUCTBUEM C IiyTamaTaeruaporeHazo RocG, KoTopsiii
uHruounpyet aktuBHocTh GltC.

B renome Lentilactobacillus hilgardii obu1 naentudumpoBan red daxropa
tpanckpumuu GItC (gItC), umeronuii BEICOKYIO CTEIeHb MJICHTUYHOCTH C TeHAMM
OakrepuanbHbx O6enkoB GltC. Taxke mpoBeeHHOE BRIPABHUBAHNE AMUHOKHUCIOTHON
nocienoBareibHOCTH (pakTopa Tpanckpunmuu GItC L. hilgardii BbIsIBHIIO BBICOKYIO
creneHb romoJioruu ¢ 6enkamu GItC apyrux Oaktepuii. Ha ocHOBaHMM 3TUX JaHHBIX
OBLJIO CIIETaHO 3aKJIF0YEHUE, YTO TaHHBIM OeoK sBIseTCS (DAKTOPOM TPAHCKPHIIIIHH,
10 BCEH BEPOSITHOCTH, YUACTBYIOIIMM B PETYJIALIMHA [€HOB a30THOTO METab0IM3Ma.

Pabora BeimonHeHa mnpu nojaepxkke rpanta Ilpesunmenta Poccuiickoit @enepanuu ais

rOCYJapCTBEHHON TMOJ/IEPKKH MOJIOJIBIX POCCHUHCKUX YUeHBIX — JoKkTopoB Hayk (Ne MJI-
572.2020.4).
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POJIb JTUCYJIb®UTHBIX CBS3EN B PACIIO3HABAHWH BOJIBIIIOIO
BHEKJIETOYHOI'O IOMEHA HATPUH-3ABUCHMOI'O ®OCPATHOI'O
TPAHCIIOPTEPA NaPi2b MOHOKJ/IOHAJIBHBIMU AHTUTEJIAMHA
Koporaesa A.B., bynarosa JI.®., Kuamosa P.I".

NuctutyT PyHmamenTanpHol Menunuabl U ouosoruu KOV, Kazans

[Touck MuieHe ans pazpabOTKH MPOTUBOOITYXOJIEBBIX MPENapaToOB SIBISETCS
akTyanpHOU 3amaueil. Hatpuii-3aBucumsiii pocdatasiii Tpancnoprep NaPi2b - oxna
U3 TaKMX MUILIECHEN B CUITy MEMOpaHHOM JIOKATU3alMK U CYTIEPIKCIIPECCUH B KJIETKaX
KapIIMHOMBI SIMYHUKA U Jierkoro. Tpancmoprep NaPi2b — rimkonporenH, cocrosmmii
U3 HECKOJIbKUX TpaHCMEMOpPaHHbBIX IOMEHOB, B TOM UHCJE OOJIBLIIOTO0 BHEKIETOYHOTO
nomena (BKJ]I, Loop). B paiione BK][ pacnonoxen snuron MX35 nmng aHturen
MX35 u L2(20/3), a takxke tepanepTuueckux antuten XMT-1536 u XMT-1592,
HECKOJIBKO  CaWTOB  N-TIMKO3WIMpOBaHMA HW 4  LUCTEHHA,  KOTOPBIE,
IOPEINOJIOKUTENBHO, 00pa3yloT Mexay cobolt nucynbpuaHble cBs3u. Hamu
BBIJIBUHYTA TUIIOTE3a, YTO MIPU BOCCTAHOBJICHUH JUCYJIb(MUIHBIX CBSA3€H, YIIIEBOIHBIE
OoCTaTKu 3akpeiBaioT snutonn MX35, yto aemaer ero crhpsitanHbiM (hidden) nmms
MOHOKJIOHAJIbHBIX ~aHTHUTENl B KIETKaX 3yKapuoT. UYToObl NIPOBEPUTH 3TO
IPENOoJI0KEHNE, HEOOX0AMMO U3YUYUTh pPaclO3HaBaHHUE 3MUTONA MOHOKJIOHATbHBIMU
AHTUTEJNAMH B KJIETKaX 3YKapuoT U OaKkTepuil mpu 100aBJICHUU BOCCTAHABIMBAIOIINX
arenroB Tuma JTT. B xome paboTel komneTeHTHBIC KiaeTku E.Coli mrramma BL21
(DE3) ©Obun  TpancopmupoBanbl BekTopoM pGEX-4T-1 ¢  KJIOHMpOBaHHBIM
yuactkoM reHa, kogupyromuMm BKJ[ NaPi2b (pGEX-4T-1/Loop). bbumn mnomy4yeHs
nu3aThl OaktepuanbHbIX Kietok E.coli BL21 (DE3) c¢ pexkomOunantabiM BK]]
tpancnioptepa NaPi2b u nu3ats! kierok nuauu paka sugauka OVCAR-4 saaoreHHo
skcnpeccupyroniue NaPi2b. CpaBHuTenbHBIN BeCTEpH-0J0T aHAIU3 paclo3HABAHUS
“hidden” smurona MX35 moHokmoHaNbHBIMU aHTUTENaMu L2(20/3) B mpucyTcTBUU
JATT u 6e3 Hero B nu3aTax OaKTEpUAIBHBIX U OMYXOJIEBBIX KJIETOK MOKa3all, YTO MpHU
nobasnenun JTT curnan B BectepH-010Te HE perucTpupyercs TOJBKO B KJIETKaX
sykapuoT. [lodydeHHble [JaHHBIE TOATBEPAMIM BKJIAaA TMOCTTPAHCISILIMOHHBIX
MoauduKkamuii  MeMOpaHHBIX O€NKOB, a WMEHHO TJIMKO3WJIUPOBAHMS, B
pacno3HaBanue “hidden” sMUTONOB MOHOKJIOHAJIBHBIMU aHTUTEJIAMHU B OITYXOJIEBBIX
KJIETKaX, YTO BaXHO YYHTHIBATh MPHU Pa3pabOTKE TEPANEBTUUYECKUX IpernapaToB

MIPOTHUB 3JI0KAYE€CTBEHHBIX HOBOOOPA30BaHUH.
Pabora BbImONHEHa B paMkax [IporpaMmsbl CTpaTernyeckoro akaJaeMHUYECKOTro JIHAEpCTBa

Kazanckoro (IIpuBomkckoro) gpenepaabHOro yHUBEPCUTETA.
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BUOPUINYECKUE OCOBEHHOCTHU AJI'E3UHN
YIJIEBOJOPOJOKUCTAIOIINX AKTUHOMULIETOB
POJA RHODOCOCCUS
Kpusopyuko A.B."?, Usiomosa A.10.", TInexos O.A.", Kyrokuna M.C. 2,
Haitmapk O.B., MiBumma nB.*
1HepMCKHP“I denepanbHbIi ccnenoBaTenbckuid eHTp YpO PAH
2HepMCKHﬁ rOCyJapCTBEHHBIA HAIIMOHAJIBHBIN UCCIIEI0BATEIILCKAN YHUBEPCUTET

[lenr nHacTosimel paboOThl — uHcciaeAoBaHHE OUO(PU3MYECKUX MEXaHHU3MOB
aAre3uy yYrieBOJAOPOJOKHUCIAIOMIUX POJAOKOKKOB i pa3paboTKH CTaOMIIbHBIX
OMOKATATMTHYECKUX CHCTEM Ha OCHOBE MPHUKpEIICHHbIX Kietok Rhodococcus. B
paboTe wucnonab3oBaIM 84 MmTaMMa POJOKOKKOB M3 PermoHaabHON KOJUICKIIUU
ATKAHOTPO(MHBIX MHUKpPOOpPTaHu3MOB (www.iegmcol.ru). B kadecTBe momsioxek
WCIIONIb30BaJIl MUHEPAJIbHBIE M OpraHMYeCKHe MaTepuaibl, a TaKKe TBEp/bIe
yraeBogopoabl  (n-ankaHbl  Cyp—Cg W TOJHUIMKIMYECKHE  apOMaTUYECKHe
YIJIEBOIOPO/IbI). AJITE3UBHYI0 aKTUBHOCTb POJOKOKKOB OlleHHBaIu npu 600HM uiu
570HM mocne OKpallMBaHHS KPUCTALIUYECKUM (HOJIETOBBIM. Mopdooruieckue,
YIBTPACTPYKTYpPHBIE, HAHOMEXAHWYECCKHUE W BS3KOYNPYTHE CBOMCTBA KJICTOK
UCCJICIOBAJIM C HCIIOJIb30BAaHUEM aTOMHO-CHIIOBoro Mukpockorna MFP-3D-BIO.
Penbed moamoxex u3ydaiu ¢ MOMOIILI0 TTpoduaomeTpa-uHTepdhepoMeTpa BHICOKOTO
pazpemienuss New View 5000. Crenenp ruapodOOHOCTH KIETOK M TOJJIONKEK
onpenensuiu Metogamu MATH (Microbial Adhesion to Hydrocarbons (Microbial
Adhesion to Solvents) u SAT (Salt Aggregation Test), a Takxe MO MOKa3aTeIsIM
CTENEHU aJcopOLMM H-TeKCaJeKaHa W BOJAOIOIJIONIAIoNIe crnocodHoctu. Jl3era-
MOTEHIIMAJI KJIETOK M3MEPsUI C TOMOINbI0 aHanmu3aropa ZetaSizer Nano ZS. Jlns
ompeaeneHus TermioBoro dhdexTa U JMHAMHUKHN aAre3ud pOJAOKOKKOB HCIOIh30BAIN
BBICOKOUYBCTBUTENbHYIO HH(MpakpacHylo kamepy FLIR® SC5000 u ruaTHHOBBIC
TepmoMeTpbl  conpotuBieHuss PR100. KonnuecTBO NpUKpEIUIEHHBIX POAOKOKKOB
npssmo mpornopimonansio (R=0,93, p=0,00) creneHu MmIEpOXOBATOCTH KJICTOYHOM
MIOBEPXHOCTH U TIOBEPXHOCTH MO 10kKK. Ha moBepxHoctu kinerok Rhodococcus spp.
oOHapy>KeHbI crieluuuecKre MpUIaTOYHbIE CTPYKTYPBI, 00JIaJal0IINe TOBBIIIICHHON
cunoit aare3uu (>0,6 HH) u Mmoaynem ynpyroctu (>6,0 MIla) u sBastomuecs MeCToM
JIOKaJIW3allid  aAre3MHOB. XapaKTepHOH OCOOCHHOCTHIO aJre3ud POJIOKOKKOB
sapiasiercss  BBICOKMM  (Qo5,=0,20-0,53  JIx)  »sk3oTepmuueckuit 3 dexr,

CBUJIETEIHCTBYIOIINI O MPOYHOM HEOOPATUMOM MPUKPETUICHUN KIIETOK.
HccnenoBanust BBIMOJHEHBI B pamMkax roc3aganuii AAAA-A19-119112290008-4, AAAA-
A19-119112290010-7 1 AAAA-A19-119031890083-9.
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AHTUBAKTEPHUAJIBHOE JEVCTBUE JIN30CTA®UHA
B COYETAHUU C XUTO3AHOBBIMH NIOJIMKATUOHAMU
Kymuxos C.H.", Bpycmuk H.JL., Tiopun 10.A12, Xaiipymmn P.3.!
'Kazauckuit HUU Drmaemuonorny 1 MuKpobuostornu PocorpeGHaazopa,
?KasaHCKHit rOCyJapCTBEHHbBIA MEIUIIMHCKUN YHUBEpCUTET MuH3apaBa Poccuun

Bboprba ¢ nHhekImoHHbIMU 3200JIEBAHUSIMH, BBI3bIBAEMBIMU OaKTEpUSIMU poja
Staphylococcus, u, B WacTHOCTH, 30J0THUCTBIM cTaduiaokokkom — Staphylococcus
aureus, sBiseTcs OJHOM U3 Haubojee aKTyaJlbHBIX NPOOJIEeM MEAUIMHBI Ha
MPOTSDKEHUH  JUIMTENBHOTO  BpeMeHH. [loaToMy TOMCK  HOBBIX  CPEACTB,
aJIbTEpHATUBHBIX aHTHOMOTHKAM, a TaKXke pa3paboTka HOBBIX MOJIXOJ0B B OOpHOE CO
cTa(UIOKOKKOBBIMU HH(EKIMSIMU MPEACTABISIETCS BaXKHOM 3adaudeil. B pamkax
Hamell paboTel OblTa TOCTaBJI€HA 3ajadya pa3padOTKU  aHTHOAKTEepUaIbLHOM
KOMIIO3UIIMM, BKJIIOYAIONIEd B CBOM COCTaB JU30CTapUH KaK OCHOBHOM
aHTUOAKTepUAIbHBIII KOMIIOHEHT M XHUTO3aH KaK BCIIOMOTraTEJIbHOE BEILECTBO,
CHOCOOCTBYIOIIMI  YCHJICHHIO AHTUOAKTEPUAIbHOW aKTUBHOCTH JIM3UPYIOLIETO
(epMeHTa B OTHOLLIEHUM 30JIOTUCTOrO cTauiIoKokka. [loka3aHo, 4TO KOMITO3UIUS
au3ocTavHa C BBICOKOMOJIEKYJISIPHBIM XMTO3aHOM 32 4 yaca CHMXKAET KOJIMYECTBO
xerok S. aureus ¢ 10° B 1 v mo 10° B 1 MJI, a KOMITO3MIMS JU30cTapuHa C
HU3KOMOJICKYJISIPHBIM XHUTO3aHOM 3a TO K€ BPEMSI CHIDKAET KOJIUYECTBO KIETOK S.
aureus mgo 10> B 1 moL [Ipr wcnonb30BaHUHU TOJBKO JIM30CTaMHA JOCTHUTACTCS
YMEHBIIEHUE KOJIMYECTBA KIIETOK JI0 10" B 1 w1 XuTo3aH 3a CYT CBOHX
NOJIMKAaTUOHHBIX ~ CBOMCTB  aKTMBHO  B3aWMOJEHCTBYET C  IOJIMAaHUOHHBIMHU
KOMITOHEHTAaMH KJIETOYHBIX CTEHOK S. aUreus — TeHXOeBbIMH KUCIOTaMH, MPUBOAS K
YMEHBILIEHUIO CBSI3bIBAHUS UMHU TMOJOXKHUTEIBHO 3apsSKEHHOIO JM30cTapuHa U €ro
0OJIbIIEH BOBJICUEHHOCTH B MPOLIECC JTU3HCA KIETOK. Takxke, XuT03aH, CBA3BIBASICH C
NOJMAHUOHHBIMM KOMIIOHEHTaMH KJIETOYHBIX CTEHOK S. aureus, crmocoOCTBYeT
BBICBOOOKJICHUIO M3 KOMIUIEKCA C TEHXOEBBIMU KHUCIOTAMH OaKTEpHAIbHBIX
aBTOJIM3UHOB, KOTOpBIE BBI3BIBAIOT AaBTOJU3 COOCTBEHHBIX KJIETOK. XHUTO3aH
NOJTOTABIMBAET KJIETKY-MUIIEHb, Jefias ee 0ojiee BOCIPUUMYMBON K Jau30cTaduHy,
a 3HA4UT, K Oosiee HU3KUM KOHIIEHTpanusaM Jn3octaduHa. [Ipu sToMm KoHUEHTpauus
UCIIOJIb3yeMOI'0 BCIIOMOIaTeIbHOTO BEILECTBA — XUTO3aHA TpeOyeTcs Ha MOPSJIOK
0osee HU3KOM, yeM camoro Jm3octapuHa. Ha paspyiieHne OakTepHalibHBIX KJIETOK
TM30CcTaUHOM BIIMSIET MOJIEKYJIIpHAs Macca XMTO3aHOBOTO IMOJIMMEPA. ITO MOXKET
OBITH CBSI3aHO C JIy4llIel CIOCOOHOCTHIO HU3KOMOJIEKYJISIPHOTO XUTO3aHa MPOHUKATh
BO BHYTPEHHUE CTPYKTYpbl KJIETOYHOM CTEHKM OakTepuid M CTUMYJIUPOBATH

AOIOJIHUTCIIBHBIC ITPOLCSCChI UX Pa3pPyIICHUS.
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BJIUSAHUE CTAJIUU POCTA HA ITPEJCTABJEHHOCTbH BAKTEPUI
POJA PSEUDOMONAS B PU3OCDEPE U PU3SOIIVIAHE KAPTO®DEJISA
Jyrdymmun M.T.
HNuctutyT pyH1aMeHTanbHON MeauIuHbl 1 Onosorun KOV, Kazanb

MukpoOHBIe B3aUMOJECHCTBHUS B pu3ochepe MMEIOT peliaroiiee 3HaYeHNue s
3I0pOBbsl U MPOJYKTUBHOCTU pacTeHuil. Cpenu puzoO0aKkTepuid, CIOCOOCTBYIOIINX
pocty pacrennii (PGPR), mmpoko mpencrasiaeH pox Pseudomonas (drrym
Proteobacteria, kmacc Gammaproteobacteria), criocoOHBII 3alIUINaTh PaCTEHUS OT
MaTOTCHOB TOCPEJACTBOM KOHKYPCHIIMM 3a IMMHUTATEIbHBIC BEIIECTBA WJIU BBI3BIBAS
UHAYIUPOBAHHYIO CUCTEMHYIO PE3UCTEHTHOCTh. Mcrmosib3oBanu oOpasibl MOYBBI U
KopHe# kapTodens copra KyKkoBckuil paHHHi, 0TOOpaHHbIE B a3e uBeTeHUs U (ase
cTapeHusi pacteHuil. PazHooOpasue OakTepHallbHBIX COOOIIECTB MOUBbI, PU30Cheph
U pU30IUIaHbl KapTo(ens HCCIeA0BAaHO CEKBEHHPOBAaHUEM OMOIMOTEK TeHOB 16S
pPHK na mmarpopme MiSeq. B cocraBe puzochepsl U pu3OIIIaHBl PACTCHHIM
kaptodens Ha A00 mpeacTtaButencii ¢uusl Proteobacteria B ¢ase mBeTcHHS
npuxoauiiock 45.09%+6.78% u 65.65%+11.02%, mnoussl 39.63+£3.39%, B (ase
crapeaust 47.56%+2.97%, 57.01%+9.06% wu 31.75%+4.77% COOTBETCTBEHHO.
[Tokazano, urto ¢uaym Proteobacteria sBiseTcss IOMUHHUPYOIIEH TIpymnmod B
MHUKPOOHOM COOOIIECTBE TMOYBBI, pU30oCPepbl M PHU3OIUIAHBI B CPABHEHUU C
¢unymamu Bacteroidetes, Actinobacteria u Firmicutes. B mo4yBe u KOpHEBBIX
KoMmapTMeHTax (uiaa Proteobacteria nmpeacraBieHa AByMs OCHOBHBIMH KJIaCCaMM:
Alphaproteobacteria u Gammaproteobacteria. B pwusomiane aAoMUHHpOBAIH
npencraButenn kiacca Gammaproteobacteria, ubs mons mocturaia 56.31%+12.12%
B (ha3e mBereHHs W cHwkanach 10 13.38%+4.19% B ¢dasze crapenus. B puzochepe
J0JIs1 JAHHOTO Kiiacca Oblia BABOE HIDKE 1O CPABHEHHIO C PU3OMIIAHOM M COCTaBIIsIIA
20.87%=7.33% B da3ze nBerenus u 11.05% +1.63% B daze crapenus. B mouse moss
npencraBuTeneld  kimacca Gammaproteobacteria  Obuta  3HAUMTENBHO — HEDKE
NPEICTaBICHHOCTH 3TUX OakTepuii B pusochepe u B pusorutane. Jons Pseudomonas
Obuta Beime B pusomiane (13.89%+3.37%) mno cpaBHeHUO ¢ puzochepoit
(4.29%=+1.27%) B (aze uBerenuss m Hwke (B puzomiane 4.94%=1.11) B ¢dase
CTapeHus 10 CpaBHEHHUIO ¢ puszochepoit (6.50%+0.72%). KoaruectBo Pseudomonas
B mouBe He mpeBbimano 0.04%. Takum o0pa3oMm, W3MEHEHHE KOJIMYECTBEHHOTO
cooTHoIIeHUs OakTepuii poma Pseudomonas B pas3HbIX KOMIIAPTMEHTaX KOpHEH

pactenuit kaptodens copta JKyKOBCKUN paHHUHN 3aBUCHUT OT MIEPUOa BETCTAIIHH.
HccnenoBanue BoinosHeHO pu puHaHCcoBO noepxkke PODU, npoekt Ne 20-316-90047.
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BJIMAHUE JIUITONEIITUI0OB BACILLUS HA BAKTEPUAJIBHYIO
MUKPOBHOTY CJIENOIO KHIIEYHUKA IBILIST-BPOAJIEPOB
Jlyrdymnnuna I'.O.

HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

Kumeunbie MUKpOOBI WTpaioT KIIOYEBYIO pPOJIb B METa0OMU3ME IBITUIST-
OporinepoB. MerareHoMHbIN aHan3 MUKPoOUOTHI JKKT 1mo3Bosisser HAalTH MOAXOIbI
IUIA yAy4YlIeHWs] pocTa M MPOAYKTUBHOCTU IBIIUISAT IMYTEM BBEICHHUS MOJE3HBIX
OakTepHalbHBIX IITAMMOB HWJIM HMX METa0O0JIUTOB. bBBUIO HCCle0OBAaHO BIHSIHUE
cymmapHoi (pakmum junomnentuaoB Bacillus subtilis GMS wa ¢dopmupoBanue
OakTepuaIbHBIX COOOIIECTB B CJIENOM KHMIIEYHHUKE LBIIAT-OpoiinepoB kpocca Ko6o
500. 13 60 cyTouHBIX IBILIAT-OpoiinepoB pepmepckoro xo3saicTBa «JlaueHn» Obum
chopMHUpPOBaHbI 2 TPYIIILL: TIepBasi MoTyvyaia MOJHOPAIIMOHHBIH KOMOUKOPM, BTOpas
B00aBOK K KOMOMKOpMY cyMMapHyto ¢paknuto aunonentuaoB Bacillus B
konuuectBe 10-50 mr Ha 1 kr kopma. M3 kax10#1 Tpynibl ciydaiiHbIM 00pa3oM ObLIN
B3STHl MO 3 IBIIJIEHKA, Y KOTOPBIX 0TOOpaHo mo 200 Mr coaep:KMMOro CJIEenoro
KHIIeYHnKa JIs1  BbigenaeHus reHomHod JIHK 18 o6pasuoB JIHK  Obumm
ceKkBeHUpoBaHbl Ha Targopme MiSeq. Ha 35 cyTku B MuUKpoOHOTax Clenon KUIIKA
ObuH BBIBJICHBI OakTepun 27 kiaaccoB. Kiacc Bacteroidia (¢. Bacteroidetes) obut
HanboJiee MHOTOYHCIICHHBIM B ONBITHOM Tpymme (48.90% +2.32%). ®wuna Firmicutes
Obuta mpexacraBicHa kiaccamu Clostridia (44.73%+4.05% B KOHTPOJBHOH W
19.01%=+1.71% B omneitHOM rTpymme (P<0.05)), Negativicutes (5.71%+3.63% wu
10.21%=+1.79% (P<0.05)), Takxke He KIaCCUPUIMPOBAHHBIMU OaKTEpUSIMU
(3.16%+0.99% u 1.99%+0.70% (P<0.05)). M3BecTHO, YTO MPEACTABUTEIH (I
Firmicutes wu Bacteroidetes yuactBytor B Metabomuame SCFA. Takke
npencraBuren Firmicutes cunte3upyroT OyTHpaT u mporuoHat, a Bacteroidetes —
OponuoHaT,  o-amuiaszy, o-l.2-maHHO3MAa3y W 3HA0-1.4-B-maHHO3UIA3Y,
pacIIeIUIsIOT Kpaxmal W Jpyrue TMOJUMEpHBIE BemiecTBa. B o0pasmax OmbITHOM
TpyIIbl, TMOJydaBIledl cymMMmapHyr Qpakiuio Jgunonentunos, Proteobacteria
NOpeJCTaBICHa  KJIaccaMu Betaproteobacteria, Epsilonproteobacteria  u
Deltaproteobacteria, moms kotopeix cocraBisger 1.22%+0.38%, 1.83%=+0.66%,
2.18%+0.98%. ®una Synergistetes mpencraBiacHa CAMHCTBEHHBIM  KJIACCOM
Synergistia, momst koroporo cocrasisieT 2.07%+1.00% B ombrTHOM, 1 0.24%+0.33% B
koHTpoasHOU Tpynmne (P < 0.05). Takum 00pa3om, ObLIO MOKA3aHO MOJIOKHUTEIBHOE
BJIUSIHUE JIMTOINENTHIOB Ha Ka4eCTBEHHBIM COCTaB OaKTepUaTbHON MHKPOOHUOTHI

CJICIIOTO KMIIICYHHUKA LBITIIAT.
HccenoBanue BBITIOTHEHO MPU PUHAHCOBOH moyiepkke PODU, mpoext Ne 20-34-90130.
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N3YUYEHUE MEXAHW3MA JIEUCTBUSI HOBBIX ®OCPOHUEBBIX
COJIEH, CEJJEKTUBHBIX B OTHOIIIEHUH
T'PAMIIOJIOKUTEJBHBIX BAKTEPUI
Jroouna A.I1., Tepexosa H.B., Bonommna A.Jl., Tarapunos J[.M., Muponos B.®.
HNuctutyT opranudeckoit u pusznueckoit xumuu uM. A.E. ApOy3osa KasHI[ PAH

HecMoTpst Ha mMpoKuii BhIOOP pPAa3IMUYHBIX AHTUMHUKPOOHBIX TMPEMapaTos,
MH(EKIMOHHBIE 3a00JeBaHUs €XETrOJAHO YHOCAT MHOXECTBO >ku3Hel. [lpuumHoit
ATOMY SIBJISIETCS CIIOCOOHOCTH MHUKPOOPTaHW3MOB NPHOOPETaTh YCTOMYMBOCTH K
aHTHOMOTHKAM, KOTOpBIE B pe3yjibTaTe TEePAIOT CBOIO 3(PPeKkTUBHOCTh. OCOOEHHO
OMACHbl BHYTPUOOJbHUYHBIE WH(PEKIHMH, BO3OYAUTEISIMU KOTOPBIX 3a4acTyIO
SBITIOTCS  ImTaMMbl - Staphylococcus aureus ¢ MHOXKECTBEHHOH JIeKapCTBEHHOM
PE3UCTEHTHOCTBIO.

B nanHoli pabGore ObLIO uHccnenoBaHo nBa psana (HochoHHUEBBIX COJEH,
o0JaalouX CEIEKTUBHOCTHIO B OTHOILIEHUH FPAaMIIOJIOKUTEIbHBIX OaKTEpUi, B TOM
YyClie METUIWUTMH-PE3UCTEHTHBIX MTaMMOB S. aureus. CoeauHEHUS TPOSBISIH
AHTUMHKPOOHYIO AaKTUBHOCTb B MHUKPOMOJISIPHBIX KOHILIEHTPALUSIX Ha YpPOBHE
npenapara cpaBHEHUs HopQuiokcanuHa. Kpome TOro, OHM MOKa3alu HHU3KYIO
IIATOTOKCHYHOCTh IN VItr0 ¥ He BBI3BIBAIM TI'eMOJIM3a B JMAla30HE aKTUBHBIX
KOHIEHTPALUH.

[IporecTHpOoBaHHBIE COEOUHEHUS BbBI3BIBAIM YBEIMYEHHE IPOHULAEMOCTH
BHEIIHUX TOKPOBOB OakTepuil. TpaHCMUCCHOHHAs SJIEKTPOHHAS MHUKPOCKOMUS
(TOM) knerok S. aureus,00pabOTaHHBIX COCAMHEHUEM-JIUJIEPOM OJHOTO U3 PSIOB,
MoKa3ajla M3MEHEHUE CTPYKTYPhl LMTOIIA3MATHYECKOW MeMOpaHbl, HapylleHHE
BHYTPUKJICTOYHOW MOpP(QOJIOTUH, YBEJIWYEHHE YHCIA pa3pylLICHHbIX KJIETOK B
nonyisiuud. OJHAKO 3HAYUTEIBHOTO pa3pylIeHUs] KIETOYHOM CTEHKUM HE ObLIO
BbIsIBJICHO. MccrnemoBanue mnpoTeoMHOTO Mpodriist OakTepuid IMOJ BO3ACHCTBHEM
dbochoHUEBBIX COJIeH TOKa3ajl0 U3MEHEHUE HKCIPECCUU OEIKOB, BOBJICYEHHBIX BO
MHOKECTBO BHYTPHMKJIETOUYHBIX IIPOIECCOB, TAaKUX KaK TJIMKOJU3, METa0O0JIn3M
AMUHOKHUCIIOT, HYKJIEUHOBBIX KHCIIOT, JKUPHBIX KHCIIOT, OMOCHUHTE3 KO(aKTOpPOB,
rOMOJIOTHUYHAsI peKOMOUHALINA. BbII0 MOKa3aHo, YTO B3aUMOJAEHCTBHUE MCCIEAYEMbIX
COEIMHEHMI ¢ OaKTepHaIbHOM KIJIETKOW 3aIlyCKaeT OTBETHBIE PEeaKklMy Ha CTpecC, B
TOM YHCJIE OKUCITUTEIBHBIN.

Takum o00pa3oMm, TPOTECTUPOBAHHBIE MNPOU3BOJHBIE (OCHOHUEBBIX COJEH
MPEJICTAaBISIOT MHTEPEC B KaueCTBE OCHOBBI ISl CO3JaHUS HOBBIX 3((EKTUBHBIX
IPOTUBOMUKPOOHBIX areHTOB.
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XAPAKTEPUCTUKA U AHTUBAKTEPHUAJIBHBIE CBOMCTBA
BUOCHHTE3UPOBAHHBIX POAOKOKKAMUN HAHOYACTHUI 30JI0TA
Makaposa M.B.", Kytokuna M.C."?, MBmmna N.B.1?
1HepMCKHP“I rOCyJIapCTBEHHBIN HAIMOHAIBHBIN UCCIEN0BATEIbCKUNA YHUBEPCUTET
ZI/IHCTI/ITYT AKOJIOTHH U TeHETUKH MUKpoopranu3sMoB YpO PAH, Ilepmb

B Teuenue nmocnenHux ACCATUIETUM aKTUBHO pa3padaThIBAIOTCS KOJIOTHUECKH
YUCThIE U IKOHOMHYHBIE CIIOCOOBI OJYYEHHUsS] HAHOYACTHUL OJJIarOPOJIHBIX METAJIIOB.
buoxumMuyeckue mponecchl MO3BOJSIOT BOCCTAHABIMBATH HOHBI METAIOB [0
HaHOMETAJNIOB 0€3 MCIOJIb30BaHUSI TOKCHYHBIX pacTBoputeneil. [Ins OuocuHTesa
HaHouactuil 3osota (HY3) wmcmoms3oBanm mrammbel Rhodococcus erythropolis
N3I'M 766 u R. ruber UDI'M 1135 u3 PernoHanbHON KOJUICKIIMHA aTKAHOTPOPHBIX
MHUKpPOOpraHuzmMoB (www.iegmcol.ru). HM3yueHue MopQoJoruu poaOKOKKOB U
cuHTe3upoBaHHbIX MU HYU3 mpoBoauiIM Ha COBMEIIEHHON CHCTEME KOH(OKAIBHOIO
nazepHoro ckanupytomiero Mmukpockorna (KJICM) FV1000 u aToMHO-CHUIIOBOTO
mukpockorna (ACM) MFP-3D-BIO. Beinenennasie HU3 wuccremoBamu meromamu
IMHAMMYECKOTO U 3JIEKTPOPOPETHUUECKOTO paccesiHUs CBETa Ha aHalu3aTope
ZetaSizer Nano ZS. AHTUMHUKpPOOHYIO aKTMBHOCTh OHMOCHMHTE3MpoBaHHbIX HY3
OLICHMBATI TIO CHIDKCHHIO JKI3HECTIOCOOHOCTH TecT-KynbTyp Escherichia coli ATCC 25922 u
Micrococcus luteus MDI'M 401, omnpenencHHYH MHKPOJIYHOUYHBIM METOJOM C
nomoiplo okpamuBanuss MHT. [IponeHT ku3HECmOCOOHBIX KIIETOK PAaCCUUTHIBAIIN
o paszauie Ollgzy ¢ koHTpOJIbHOM (0e3 BHeceHuss HU3) GakTepuanbHO#l cycrieH3ueH.
C nomomipto KJICM-ACM BbBISIBICHBI YCHJICHHE TOBEPXHOCTHOTO peibeda, CABUT
I3€Ta-MOTEHIMAIA B TIOJIOXKUTENIbHYIO 00J1acTh M 00pa30BaHUE KIETOYHBIX arperaToB
ponokokkamu B mporecce OouocuuTeza HU3. Knetku R. erythropolis UDI'M 766
dopmupoBanu MoHoaucnepcHeie HU3 chepuueckoit popmbl pazmepom 70+20 HM ¢
DJIEKTPOKUHETHYECKMM MoTeHIMamoM 12 mB, Torma xak HY3 u3 R. ruber UDI'M
1135 6putn B moaTOpa pa3a KpynmHee U UMENU OoTpuulaTtenbHblid 3apsan (-20 mB).
Cunre3upyeMbie pojnokokkamMu HY3 oxaspiBaii aHTUMHKPOOHOE JCHCTBHE Ha
OakTepuH, MOAABIISS XKU3HECOCOOHOCTh KieTok E. coli ATCC 25922 u M. luteus
NOI'M 401 na 65 n 18-51% cooTBeTrcTBEHHO. brarogapsi MonoKUTEILHOMY 3apsLy
M BbICOKO gucriepcHoctn CuntesupoBannbie R. erythropolis HUY3 Oynyr
BocTpeOoBanbl B Oumomenuimue, HU3 u3 R. ruber moryr HaiiTu npumeHeHHe B

OMOTEXHOJOTUYECKOM M3BJICYCHUH 30J10Ta U3 YIIOPHBIX Py U KOHIIEHTPATOB.

HccenoBanus BBITIOJMHEHBI B pamMKkax roc3amanuii AAAA-A20-120081990069-3 (IITHIY)
n AAAA-A19-119112290010-7 (UDT'M YpO PAH) npu ¢pmHaHcoBoi#i oyiepxke rpanta PHO 18-
14-00140.
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BUOCOBMECTUMOCTbD BEJOK-TIOJIUCAXAPUIHBIX THJIPOTEJIEN
B IIPUCYTCTBHUMA YIJIEPOJHbBIX HAHOTPYBOK
Makaposa A.O.l, borpanosa H.P.l, 3eJICHUXUH H.B.z, 3yeBa O.C.g, 3yeB 10.0.!
'Kasanckuii mHCTHTYT GroxuMun 1 6nodusuky, ®UI KasHI[ PAH, Kasans
ZI/IHCTI/ITYT dbyHnaMeHTanbHOM MeauIHbl U O6nosiorun KOV, Kazanp
*Kazancknii rOCyJapCTBEHHBIN YJHEPreTUUECKUN yHUBEpCcHUTeT, Kazanp

B mocnennee Bpemst  OoJbllloe  BHUMAaHHME — yAemisieTcsl  pa3paboTke
OMOCOBMECTUMBIX U OHMOJErpagupyeMbIX MaTE€pPUATIOB MEIUKO-O0MOJIOTUYECKOrO
HAa3HAYCHUSI HA OCHOBE OWOJOTMYECKM AaKTHUBHBIX BEIIECTB W3 MOPCKHUX
rUAPOOMOHTOB U, B YaCTHOCTH, MOJIMCAXapuI0B Bojopociiel. brarogapst yHukanbHOM
CTPYKTYp€ M  IIUPOKOMY CIEKTpY OHOJOTUYECKOW  aKTUBHOCTH, HH3KOU
MMMYHOT€HHOCTH MU TOKCUYHOCTH, OTHU IIOJIUCAXapuApl HAIUIM I[PUMEHEHUE B
PETEHEPATUBHON MEJUIIMHE, TKAHEBOM WHXCHEPUM M KaK CHUCTEMbI JTOCTABKHU
OMOJIOTUYECKU-aKTUBHBIX BemlecTB. (OJHAKO, CBOMCTBa THIporeied He Bcernaa
00ecrneynBalOT UX MpaKTUYeCKoe MpuMeHeHue. OJIHUM U3 MOJXO0JI0B K U3MEHEHUIO
XapaKTEPUCTUK  THApPOTENed  SBIISIETCS  UCIOJIb30BaHUE  (DYHKIIMOHAJIBHBIX
HaHOMAaTEPHAJIOB, B TOM 4ucie yriaepoaHbix HaHOTpyOok (YHT). Llensto manHOU
paboThI SBUJIOCH MCCIIEAOBaHHE OMOCOBMECTUMOCTU BCEX KOMIIOHEHTOB B Kauy€CTBE
MOTEHIMAJIBHBIX CHCTEM JOCTABKHA HAa OCHOBE JKEJIATHMHA, K-KapparnHaHa, ajJblHHAT
HaTpus ¥ npu nob6apnennr YHT B OTHOIIEHWU KIIETOK OMYXOJIEBBIX KJIETOK paka
mekn matku yenoBeka Hela. I{uToTokCMYHOCTH aHanmu3mpoBaiach C MOMOILIBIO
MTT-tecra. Ilokazano, 4to (GopMupoBaHHE Karcyj Ha OCHOBE aJblMHATA HATPUS
MPOUCXOJIUT B MPUCYTCTBUU JBYXBAJCHTHBIX KATHUOHOB, CTAOMIM3UPOBAHHBIX Ca”™,
Ni%*, cu®, zn*, Ba*, Mn2+, KOTOpPBIC 3HAYUTEIBLHO CHIIKAIOT JKM3HECTIOCOOHOCTH
kierok Hela. K-kapparuHaHoBble reiu, B OTJIMYME OT aJbIMHATHBIX, 00JIaJaoT
HU3KOM TOKCHMYHOCTBIO, TaK Kak (popMupoBaHHE M CTaOWIM3allMg MHUKPOKAMCYJ K-
KapparvHaHa MPOUCXOAUT TOJBKO MPU HU3MEHEHUHU TEMIIepaTypbl U HE TpeOyeT
Hallnyus JBYXBAJICHTHBIX KaTHOHOB. AHann3 TokcnuHoctu YHT nemonctpupyer,
yT0 MOAU(UKAIMA TMOBEPXHOCTH MOXET TMOBBICUTH OunocoBmectuMocth YHT,
MPUCYTCTBHE B cucTeMe (eTaTbHOW CHIBOPOTKH CHU3WIO HNUTOTOKCHYHOCTh YHT.
VY CTaHOBJIEHO, YTO B CKOHCTPYUPOBAHHBIX CUCTEMAaX HE HAOIIOaI0Ch 3HAUUTEIHLHOM
IIUTOTOKCUYHOCTH, YTO YKa3bIBaeT Ha TMOTCHIMAIBLHOE MPUMEHEHHE MUKpochep C
nob6asiaenneM YHT B kadecTBe HOCUTENS JJIs JOCTaBKU B KHUILIEYHUK U TOJICTYIO
kumky. [lomydeHHBIE OpUTHHAIBHBIE OMOCOBMECTUMBIE THOPUIHBIC MaTepUabl
UCCIICIOBAHbl B KayeCTBE CHCTEM I MHKAINCYJISIUMU W MPOJOHTMPOBAHHOTO

BBICBO60)KI[CHI/I$I (bapMaKOHOFI/ILIeCKI/IX N TUAarHOCTUYCCKUX IIPCIIApPaTOB.
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AHTUBAKTEPUAJBHOE JJEICTBUE HAHOUYACTHUI] CEPEBPA
B OTHOIEHUU METUINJIJIMHPE3SUCTEHTHBIX HITAMMOB
STAPHYLOCOCCUS AUREUS
Maxzau Moxaiimers M. M.}, [Tayx M.C.2 Tupsix T.I0%. XapuToHOBA M.A!
1I/IHCTI/ITYT dbyHnaMeHTanbHON MeauIuHbl U onosioruu KOV, Kazann
20I'BOY BO Kasauckuit TMY Munsapasa Poccun (Kazans), Poccust

MeTHIMIITMHPE3UCTEHTHBIA  30JIOTUCTBIM  CTAQHIIOKOKK CHOCOOEH BBI3BATh
IUPOKUN crekTp uHpeknui. B ux uucine MHPEKIUsS KOXHW W MATKUX TKaHEH,
MTHEBMOHMSI, KOCTHO-CYCTaBHbIE€ WH(EKIHUH, CHHAPOM TOKCHYECKOTO IIOKa U
OakTepueMusi, KOTOpasi MOXKET OCJOXHSTHCS DHJOKApIAUTOM WU  TSHKEIbIM
cencucoM. Bo3MOKHOCTBIO pellleHHs T100adbHON MpoOJIeMbl POCTa YCTOMYMBOCTH
MHUKPOOOB K aHTUOMOTHUKAM SIBJISIFOTCS IPOTYKThl COBPEMEHHON HAHOTEXHOJIOTHH.

beuio wuccnenoBaHo aHTHOAaKTepUadbHOE JEHCTBHUE pPAacTBOpa HAHOYACTHUIL
cepebpa B BOJIE, CTaOUIM3UPOBAHHBIX KaTHOHHBIM MOJIMMEPOM
NoJMBUHUIIHPPOIUIoHOM (Ag/PVP) pazmepom 20+8 nm Ha KIMHUYECKHUI U30JISTHI
S. aureus MRSA 1065, MRSA 1130, MRSA 1131 u mramm S. aureus subsp. aureus
ATCC 29213. Bpuio HpOBEACHO OMNPENENCHUE MHHHMAJIbHBIX WHIHOUPYIOIIUX
(nomapmsromux)  koHneHTpammit (MUK) u  MuHMManbHbIX — OaKTEpUIIMTHBIX
koHueHtpauuii (MBK). MUK ouennBanu BuzyanbHO U He(HETOMETPUUECKH, U3MEPSIS
ONTUYECKYI0 IUIOTHOCTh Mpu iuHe BoJHBL 590 uM. Jlnsg onpenenenuss MBK
OCYUIECTBJISUIM JIECATUKPATHBIE Pa3BelleHUs OaKTepuaIbHOM KyJbTYypbl U3 JYHOK U
OPOU3BOJMIIM IIOCEB HA DJJEKTUBHYIO COJIEBYIO CpELy, HCHOJB3Yys KalelabHO-
YalieYHbI METO/1 ONpeeICHUs KOJIMUECTBA Ku3HecnocoOHbIxX OakTepuii (Drop Plate
ananu3). [lokazano, uto MUK Ag/PVP mns knuandeckux uzonaros S. aureus MRSA
1065, MRSA 1130 m MRSA 1131 cocraBmmm 12,5 Mxr/mn, 25 Mir/ma u 12,5
MKr/mi1, coorBercTBeHHO. MUK Ag/PVP mramma S. aureus subsp. aureus ATCC
29213 Obt HEKE — 6,25 Mrr/miu. MBK Ag/PVP nns kiMHWYECKUX H30JSITOB S.
aureus MRSA 1065, S. aureus MRSA 1130 u S. aureus MRSA 1131 cocraBunu 25
mkr/mii. MBK Ag/PVP crangaptHoro mramma S.aureus subsp. aureus ATCC 29213
Obu1  Hwke — 12, 5vMkr/mun. Y ucciaeayemblx mTammoB S, aureus MBK
cooTBeTcTBOBAIIO (S. aureus MRSA 1130) nu6o BaBoe npesbiimaio (S. aureus MRSA
1065, S. aureus MRSA 1131 u S. aureus ATCC 29213) 3nauenne MUK. Taxum
o0pa3oMm, HaHOYACTHUIIBI cepedpa, CTAOMIM3UPOBAHHBIE KATHOHHBIM IOJIMMEPOM
MOJIMBUHWITUPPOJIHIOHOM (AG/PVP/W), ABJISIIOTCS 3¢ peKTUBHBIM
aHTUOAKTEpUANbHBIM  MpEenapaToM B  OTHOIIEHHMH METUIMUIMHPE3UCTEHTHBIX
mTamMmMoOB S. aureus.
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POCTOCTUMVYJIMPYIOIIASA AKTUBHOCTb PU3OCOEPHbBIX
BAKTEPUI B YCJIOBUAX ABUOTUYECKOI'O CTPECCA
Momwuceesa O.3., JIyrdymnun M.T.
HNuctutyT dyHnamenTanbHoi Menuuuuel U 6uosnorun KOV, Kazanp

Bo 3acynumBhIX permoHax MHUpa YPOKAWHOCTh CEIbCKOXO3SMCTBEHHBIX
KyJbTYp PACTEHHI OrpaHUYeHa U3-3a MOBBIIICHHOM 3aCOJICHHOCTH TTouBbl. bakTepun,
criocoocTBytome  pocty  pactenuit  (PGPR)  monymupyroT — perynsiuio
a0MOTUYECKOrO0  CTpecca uepe3 MEXaHM3Mbl, WHAYUUPYIOUIUE CHUCTEMHYIO
ycrounBocTh  pacteHud. PGPR  Oaktepum  cmocoOHBI  MpOAyLUPOBAThH
TUJIPOJIUTHYECKUE (EPMEHTHI, OMOAKTUBHBIE COCAMHEHUS, (PUTOTOPMOHBI, 3a CYET
KOTOPBIX  CHOCOOHBI ~ yBENMYMBATh  ypPOXKAaWHOCTh PACTCHHM B  YCJIOBHSX
abuotnueckoro crpecca. Llenapo paboThl SABIAIOCH U3yUYEHUE POCTOCTUMYIHUPYIOIIEH
AKTUBHOCTU pU30CEpPHBIX OakTepuil B YCIOBUSAX aOMOTHYECKOrO CTpecca.
HccnenoBanne poCTOCTUMYJIMPYIOIIEH AKTUBHOCTH  pU30CHEpHBIX  OakTepuii
Pseudomonas putida MG-8 u Ochrobactrum grignonense MG-4 u BiausHUS Ha
COJICyCTOMYMBOCTh PACTEHHUN MPOBOJWIM HA CEMEHax SPOBOM MIICHUIBI COpTa
«Xasty. CTepuiibHbIC CEMEHA BBIICPKUBAIH B cycrieH3uu kietok P. putida MG-8 u
O. grignonense MG-4 ¢ xonuentpanueii 10’ KOE/M1 B Tedenne 1 waca, 3aTem
npopautuBaiu B npucyrcteun 170 MM NaCl u B HopmanbHbIX ycnoBusax. Kontpoiaem
CIY)KWJIM CEMEHa IIIIeHUIIBI, He oOpaboranHbie OakTepusmu. Yepes 7 cyT
OTpeNeNsid Cyxylo Ouomaccy kopHei u crebned. 3a 100% npuHuUMamu cpeaHuii
CyXoll Bec KOpHel U cTebJyied MIeHUIIbl KOHTPOJIbHOTO BapuaHTa. OOpaboTka
OaxkTepusMHU TO3UTHUBHO BIUsIA Ha MPUPOCT OMomacchl mieHuibl. [Ipupoct cyxoi
ouomacchl ctebieir npu obpadotke P. putida MG-8 cocrasmst 4.17+0.10%, a
O. grignonense MG-4 — 11.684+0.30% OTHOCHTEIHLHO KOHTPOJBHOTO BapHaHTA.
[Ipupoct cyxoit 6momaccsl kopHel coctaBisit 3.5440.09% npu 06paboTKe mTaMMOM
MG-8, a B ciayyae mramma MG-4 — 13.04+0.33%. Ananu3 OGuomaccel KOpHEH U
cTeOeil MueHuIbl, TPOPOIICHHBIX B MPUCYTCTBUH COJIM, MOKAa3aj, YTO MHOKYJISIUS
OakTepusiMU  CIIOCOOCTBYET ajanTalldd pacTeHU K COJIeBOMYy cTpeccy. B
npucytctBun NaCl cpennsisi 6umomacca KOpHEW u crebiseit cHkanach Ha 22-23%
OTHOCUTEIBHO KOHTpoJsi. OOpaboTka ceMsiH cycnensuen P. putida MG-8 cHuxana
WHTHOWpOBaHWE pocTa KOpHeW u crtebmerr Ha 33.75+0.84% wu 19.29+0.48%
cooTBeTCTBEHHO. (O0paboTka CeMsH NHIEHUIbl PU30ChHEpHbIMU  ITAMMaMU
CTUMYJIHMpOBaja YyBEIWYEHHE CyXol Ouomacchl KOpHEH u cTelsieill mpopoCTKOB

MIIIEHUIIBI U IPUBOJIMIIA K CHIDKEHUIO MHTUOUpYo1ero 3G dhexra cou.
HccenoBanve BBITIONHEHO MTPH prHAHCOBOM moiepkke PODU, mpoext Ne 20-316-90047.
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IMMONCK MOJIEKYJISIPHBIX MUIIIEHEW PUBOHYKJIEA3BI
BACILLUS PUMILUS BUHA3BI U BBIYbEN TAHKPEATUYECKOM
PHKA3BI A IN VIVO
Moxamen U.C., CenbkoBa A.B., Mapkos O.B., Casun U.A., Mapkos A.B.,
3enkoBa M.A., Muponosa H.JI.

NuctutyT XuMudeckon onostornn u pyaaamentaiapbHoi Mmeauinabl CO PAH,
HoBocubupck

Baxnas pons MuPHK B mnpomudepanvu u auddepeHIMpoBKe KIETOK
MOBBICWJIa MHTEPEC K AK30reHHbIM puOonykieazaMm (PHKazam) kak mHCTpymMeHTam
IUISL KOHTPOJISL OIyXOJIb-aCCOLIMMPOBAHHBIX BHYTPHUKJIETOUYHBIX M LUPKYJIHPYIOLIUX
BHekJieTouHbiXx MUPHK. B nanHo#l paGoTe MbI HcclieoBalid MPOTUBOOITYXO0JIEBYIO
aKTUBHOCTH OMHA3bI U3 B. pumilus, otHocselics k cemerictey PHKa3 T1, u Obrubeii
nankpearnueckoii PHKa3er A, otHocsmieiics k cemeiictBy PHKaser A, in vivo Ha
monenu JmMpocapkombl RLS, u wmemanomsl Bl6 u mpoBenum mnouck HX
MOJIEKYJISIPHBIX MUIIEHEH.

[TosryueHHble HaMU pe3yibTATHI MMOKA3aJId, Yto MuIeHsMUA OvHasbl 1 PHKaser A
ABJISIIOTCS OIyXOJib-accoruupoBanuble MUPHK, mpym m3meHeHnn ypoBHS KOTOPBIX

IMPOUCXOIUT 3aMCIJICHHC POCTA OIIYXOJIM U PACIIPOCTPAHCHUA MCTACTAa30B.
Pabora nonneprxana rpantom PH® Ne 19-74-30011.

59



AHTUBHOTUKOYCTOWYUBOCTH Y 3BOJIIOIUA BUPYJEHTHOCTHU
Y THIIEPMYTABWJIBHBIX BAKTEPUM: ATANITALIAS
K ®TOPXUHOJIOHAM U ITATOI'EHHOCTbD Y MUKOIIJIAZM
My3bIKaHTOB A.A.l, Koctenko B.B.l’z, bapanoBa H.B.l, Mensenesa E.C..,
Ca6ynu P.I'.!, Mapkernosa M., Yepuosa O.A.," Yepros B.M.*
'Kazancknii ”HCTHTYT GroxuMuH 1 6nodusukn OUL] KasHI[ PAH
?Kazauckuit (IIpUBOIDKCKHiA) (eIepalbHbIi YHHBEPCHTET

DOBOMOLUS BHUPYJICHTHOCTH THIIEPMYTaOUJIBHBIX OakTepuil B  YCIOBHUSX
CEJIEKTUBHOTO JIaBJICHHUS CTPECCOPOB, B TOM YHUCIIE aHTUMHKPOOHBIX IMPEIapaToB —
aKTyajbHas MpoOJieMa, C pelIeHHeM KOTOPOW CBS3bIBAIOT OTKPBITUE HOBBIX
MEXaHU3MOB TpaHC(HOpMaIi KOMMEHCAJIOB B TATOTEHBI M CIOCOOOB KOHTPOJIS
OMEpKEHTHBIX WHQEKIMi. Ajanrtanmus Jaxe K OJHOMY aHTHOMOTHUKY MOXKET
COIPOBOXKIATBCS Y OSTUX MHKPOPTaHU3MOB C Pa3HOOOPA3HBIMH TPACKTOPHSIMHU
HBOJIIOIUK BUPYJIECHTHOCTH. Ha mpoBepKy 3TOW T'MIOTE3bl OBLIM HAINPaBJICHBI HAIIN
uccrnenoBanus amantammu Acholeplasma laidlawii — yOukBuTapHOW MHKOIUIa3MBI,
SIBIISIIONICHCS OCHOBHBIM KOHTAMHUHAHTOM KJIETOYHBIX KYJIBTYp W BaKIHWHHBIX
IpernaparoB, K MUIPOQIIOKCAIIMHY — aHTUMUKPOOHOMY Iperapary, peKOMEHIyeMOMY
ISl DpaJMKAll MUKOIUIa3M. BbUmM moiydeHsl iN VItr0 BBICOKOPE3UCTEHTHBIC K
munpoduiokcanuay mrtammbl A. laidlawii. [Ins omneHkm cTeneHu BUPYJICHTHOCTH
IITaMMOB IN VIVO B KayecTBE MOJICIIBHOTO OpraHM3Ma ucmonb3oBaiu Drosophila
melanogaster (muaus Canton-S). B pe3yiabTaTe NMPUMEHEHHS OMHKC-TECXHOJIOTHH 1
MHUKPOCKOTIHH (TPAaHCMUCCHBHOM, aTOMHOW, CKaHHpPYOIIEH, (IyopecieHTHOMH),
ycraHoBlieHO, uTo passutue y A. laidlawii pesucrentHOCTH K TMmpodiiokcanuny
COITPOBOXKIAETCS MHOXXECTBEHHBIMU M3MEHEHUSMHU B TIEPBUYHON CTPYKType reHoMa
MUKOTIIA3MbI, MOJAYJISIIUEH SKCIPECCUM U CEKPEIMH COTCH OEJIKOB, B TOM YHCIIC
ACCOIIMMPOBAHHBIX C  OakTepUajdbHBIM  PE3UCTOMOM H  BHPYJIOMOM, HO
YHUBEPCAIbHBIA MOJEKYJISpHbIA TaTTepH (CUrHaTypa) Yy UUNPOQIOKCAIUH-
YCTOMUMBBIX  INTAMMOB  OTCYTCTBYET.  AHTHOMOTHKOYCTOWYMBBIE  INTAMMBI
MUKOIIJIa3MblI TIPOSIBIISIIOT MATOTEHHOCTh B oTHOHIeHnn D. melanogaster, Ho creneHp
BUPYJICHTHOCTH y HUX JOCTOBEPHO pa3M4yacTCs, B TOM YHCIE IMPH OJIMHAKOBOM
ypoBHE (hEHOTUTTUYECKON PE3UCTCHTHOCTH.

[onydeHHble IaHHBIC CBUACTENILCTBYIOT, 4To anmantaius A. laidlawii k
UNPO(GIOKCAIIMHY aCCOIUMUPYET € PA3HOOOPA3HBIMU TPACKTOPUSMU HBOJIOLMU
BUPYJICHTHOCTH MHKOIUTIa3MBbl, B ONPEACIISIOT HEOOX0IMMOCTh KOPPEKIIMH CTPATEr U
KOHTPOJISI TUTIEPMYTAOMIBHBIX MUKPOOPTaHU3MOB.
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N3MEHEHHUE BUPYJIEHTHOCTHU MUKPOMUIETOB
oA BJIIMAHUEM BUOLIMJIA
Haneesa I'.B.
HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

MuUKpoMHUIIETHI, TPUCYTCTBYIONIME B BO3JyXE€ M HAa MOBEPXHOCTH OOBEKTOB
OMOIMOTEK M apXMBOB, MOTYT MPEJCTaBISATH Yrpo3y HE TOJBKO JJISi XpaHUMBIX
MaTepuaioB, HO W OKa3bIBaTh MaryoHOE BO3JICHCTBHE Ha 370POBHE COTPYIHUKOB U
nocerurenied. BakHO mpu 3TOM, YTO HE TOJILKO MATOTE€HHbIE T'PpUObI, HO U BH/IBI,
u3BecTHhle Kak canpodutHbie (Alternaria, Cladosporium, Fusarium, Penicillium),
MOTYT UHAYIUPOBATh HHPEKIIUH.

dakTopaMd TMOTEHUHAIBHOM MATOTEHHOCTH MHUKPOMMIIETOB  SIBJISIFOTCS:
TUAPOJIMTUYECKUE SK30T€HHbIE (EpMEHTHl (aMuiia3bl, MPOTEasbl, >KEIaTHUHA3HI,
JUMa3bl), TEPMOTOJEPAHTHOCTD (CIOCOOHOCTH K pocTy Ipu 37°C) U TOKCHYHOCTH 32
CYET  TE€MOJU3UHOB. I'emonn3uHbI KJIACCUYECKHU ONpPENENSIOTCd  Kak
OPOPOPMUPYIOIIHNE IK30TOKCUHBI, CHOCOOHBIE K JIN3UCY SPUTPOIIUTOB.

[lenbro maHHOM PaOOTHI SIBISAIOCH M3ydeHUE BiaussHUS Onoruaa Rocima GT nHa
¢dakTopbl maToreHHOCTH 20 W30JATOB MHKpOMHUIICTOB poaoB Aspergillus u
Penicillium, BeIgeIeHHBIX M3 MOMEMICHUN XpaHUINIA PYKOIUCEH M PEIKUX KHUT
ouommorexu Kazanckoro peaepanbHOr0 yHUBEpPCUTETA.

KynpTuBUpOoBaHre Ha arapu3oBaHHOW cpeae Yameka B TeueHUE 8 CYTOK IpHU
Temmepatype 37 C BbISBIIO, 9T0 50% H30JISTOB OBLIN TEPMOTONECPAHTHBIMIL

[IpOoTEOIUTHYECKYIO aKTUBHOCTh MPOBEPSIIN YAUIEYHBIM METOJIOM Ha CPEJE C
Ka3eMHOM W Ha MSCOMENTOHHON Cpele C jKelaTMHOM mpu Temrepatype 28°C B
TeueHue 7 CyTOK. ' eMOIIMTHUECKYIO0 aKTUBHOCTh ITPOBEPSIIM HA KPOBSIHOM arape, pu
temriepatype 28°C B TedueHre 7 CyTOK. buorua mo0aBism B cpeibl B KOHIIEHTPAITHH
0,01 mr/n. IlporeonuTuyeckass aKTUBHOCTH IO BiusHueM Owonmma Rocima GT
YBEJIMUMBAJIACh Y BCEX M30JISITOB, YKEJATHHA3HAs CHUYXKAJIach 00Jiee YeM Y MOJIOBUHBI
HCCIIETyEMBIX U30JIITOB. ['eMoauTHYecKasi akTHBHOCTh BO3pacTalia y BCEX IITaMMOB
poaoB Aspergillus u Penicillium mox neficrBuem 6uonua.

Takum  0o0pa3oMm,  WCMOJB30BaHHWE  OWONHMAOB Ui OOpBOBI  C
OMOTIOBPEXKACHUSIMUA JJOKYMEHTOB MOYKET MPUBECTU K TMOBBIIICHUIO BUPYJICHTHOCTH

mITaMMOB.
Pabora BeimonHeHa B pamkax IIporpamMmbl cTpaTermueckoro akaJeMHYecKOro JHJEpCTBa
Kazanckoro (ITpuBomkckoro) ¢genepaibHOro yHUBEpCUTETA.
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CJIYYAH OBHAPYKEHUS AEROMONAS SALMONICIDA SUBSP.
ACHROMOGENES ¥ MOJIOAM KETbI HA JIOCOCEBOM PbIBOBO/THOM
3ABO/IE (O. CAXAJIUH)

ITontreBa A.B., I'amanuna E.B.

Caxanmuackuid punuan GIT'BHY « BHUPO» («CaxHUPOy), FOxuo0-Caxanunck

[Ipu mnpoBeAeHUM UXTHOINATOJIOTMYECKUX UCCIEIOBAHUM Ha CaXaJIUHCKUX
JococeBbIX 3aBogax JjetoM 2017 r. oT MOJOAM KEThl Ha pPHIOOBOIHOM 3aBOJIE,
pacnoyioxkeHHOM Ha p. JlazoBas (BoctouHoe moOepexxkbe o. CaxanuH) ObUIH
BbIIeNIeHBI OakTepum Aeromonas salmonicida subsp. achromogenes. Panee mpaHHBI#H
BUJ OaKTepuil He BBIACISJICS OT MOJIOJIU JIOCOCEBBIX Ha 3aBoAax CaxasvHa.

A. salmonicida subsp. achromogenes oawH U3 4YeTBIpEX, OINMUCAHHBIX B
«Onpenenutene 6akrepuit» (1997) noaBuAOB, BXOASIMIMX B TPYNIy HEMOIABUXKHBIX
aspomonas. Hapsny ¢ A. salmonicida subsp. masoucida u subsp. smithia otaHocurcs
K «aTUIUYHBIM» U OTJIMYACTCSA OT «THMUYHOTO» A. salmonicida subsp. salmonicida
OTCYTCTBHEM CIIOCOOHOCTH MPOIYLIUPOBATh BOJOPACTBOPUMBIN KPACHO-KOPUYHEBBIN
MUTMEHT IIPU POCTE HA arapoBbIX CpelaXx.

N3BecTHO, 4TO aTUNUYHbBIE TaMMBbI 4. salmonicida ObITM IPUIMHON MACCOBOM
rubeny pa3nuyHbIX BUJIOB JococeBbix Ha depmax Kananwl, Anonun, Ounnaaauu u
npyrux crpad. B Kutae ¢ HUMM CBsi3aH 3HAYUTENbHBIA SKOHOMUYECKUN yIIepO B
aKBaKyJbTYpE JOCOCEBBIX pbIO. BcTpewaroTcss OHM U B NPUPOAHBIX MOMYJIALIMSIX
nococeBbix pbi0 B Kanane, CILIA, Kopee, Anonun. Cinydan BbIIAEIECHHUS aTUITHYHBIX
MOJIBUAOB OT AUKHUX JIOcOceN B Poccun HE OnUCaHbI.

B wHacrosmee Bpems A. salmonicida subsp. achromogenes ocraercs
MaJIOM3y4Y€HHBIM, 10 CPABHEHHIO C TATUYHBIM MOABUAOM. /[MCKYCCHOHHBIM OCTaeTcs
BOIIPOC O €ro TAKCOHOMUYECKOM TOJIOKeHUH. MIMeeTcst orpannyeHHas nHpopmanus
00  DKOJIOTMH,  pPACIpPOCTpaHEHHM,  CIocobax  Iepeaayd, MaTOr€HHOCTH,
BapuaOeIbHOCTH OMOXUMHUYECKUX CBOMCTB, 0COOEHHOCTSIX KYJIbTUBUPOBAHUS.

[Tpu BeIIECHNUU OT Mostoau KeThl A. salmonicida subsp. achromogenes xopoiio
pocia Ha ['PM-arape, ¢dopmupysi pOBHBIC BBIITYKJIbIE HEMPO3PAYHBIC KOJOHHUH
KpeMoBOro 1Bera jAuamerpoMm okoimo 1 wmMm. KynbTypa OblTa okcupaaszo-
MOJIOKHUTENIbHA, OTPHUIIATENIbHO OKparmBaiack mo ['pamy, He cOpakuBasia TIHOKO3Y,
OKHCIIJIa MallbTO3y, MAaHHUT, BOCCTaHaBlIUBajda HUTPATbl JO HHUTPUTOB,
MPOYLIMPOBAJIa MUHJIOJN Ha Cpele C TpUNTO(AHOM, MO AprHHUHAMIUApOJa3ze Obuia
OTpULIATEIIbHA.

Mononp KeTbl, OT KOTOpOM OBUI BBIJICJICH MXTHUOIATOIEH, COJEpKajach Ha
3aBOJie B OTKpBITHIX OacceilHax ¢ TemmepaTtypod Bonbl okoio 5°C. Huzkas
TeMIlepaTypa, BEpOsiTHO, clepxuBaia pa3Buthe uHpekuu. [1o cioBam priO0BOIOB
MacCOBOTO OTXOJ@ MOJIOJM HE MPOUCXOJUIIO, HO B KaXJIOM OacceilHe BCTpedallucCh
0COOM C BHEIIHMMH TPOSBICHUSIMHU 3a00JC€BaHUS B BHUJIE JCTTMTMEHTUPOBAHHBIX
YYaCTKOB KOKHOTO ITOKPOBA.

62



XAPAKTEPUCTHUKA YPOITATOT'EHHOT'O HLITAMMA
KLEBSIELLA PNEUMONIAE: AHHOTAIIUA U AHAJIN3 TEHOMA
Pomnonosa M.C., bassurosa JI.T.

Kazanckuit HUU snuaemuonorun u Mmukpoouosioruu PocriorpedHaazopa

150 MUIITHOHOB YE€IOBEK B MHUPE €KETOAHO 3a0051eBat0T WH(PEKINEeH MOYEBBIX
nyreir (MMII). Cpeau yponaTroreHHbIX OakTepui, CTaBIIUX MPUYUHOU
OCIIO’)KHEHHOTO ILIMCTUTA, YpOCemcuca, MuenoHedpuTa, Jaiie BCero oOHapyKHBAIOT
Escherichia coli u Klebsiella pneumoniae. C kaxapiM rojjoM 0oOHapyKHBaeTCsi BCe
OoJbIlle TUNEPBUPYJIICHTHBIX W MYJIBTHPE3UCTCHTHBIX mTamMmoB K. pneumoniae.
PacnipocTpaHeHHOCTh BO30yAMTENEH, CIOKHOCTH B JICUEHUHM M ONACHBIE JJIf
310poBbs nocneactsuss UMII moguepkuBaroT Ba)KHOCTh BCECTOPOHHETO HW3Y4EHUS
ypONaTOTeHHbIX OakTepuil. buomHdbopMmaruueckuii aHamu3 aHHOTHPOBAHHBIX
r€HOMOB MOMOTaeT B MOHMMAaHUM MaTOT€HE3a W BBISIBJICHUH HOBBIX MUIIEHEH i
aHTUOMOTUKOB. [ 3 dekTrBHOM OOPHOBI C MATOTEHHBIMU OAKTEPUSIMU HEOOXOIUM
aHallM3 CEKBEHUPOBAHHBIX TC€HOMOB H30JITOB K. pneumoniae, BBIICICHHBIX W3
pa3iauuHbIX JOKycoB. llenplo Hacrosimend paboThl SBISJIOCH CEKBEHUPOBAHUE,
aHHOTAIMsA M aHAJIM3 TeHoMa ypomaTtoreHHoro mramma K. pneumoniae RSC-2,
BBIJICJICHHOTO C IIOBEPXHOCTM Karerepa IalMeHTa C KaMHEM MOYEBOI'O ITy3bIpS.
I'enomuas JIHK mramma K. pneumoniae RSC-2 Obuta BbIeneHa METOAOM (heHOJI-
xjopodopmuoit  dkcTpakuuu. COopka TeHomMa U3 00pabOTaHHBIX IPOYTCHHUI
npoBe/ieHa ¢ ucnojibzoBaHueMm nporpammbl SPAdes3.10.0. I'enom coOpan B 91
koHTUT. Pazmep renoma cocrasusier 5491089 n.H. u ero GC-cocraB paBen 57.1%.
AHnHOTUpOBaHHBIA ¢ oMol nporpamMMbl NCBI PGAP reHom 3arpyxxen B 0a3y
nanaeix  GenBank (JAFRUBO000000000.1). B renmome K. pneumoniae RSC-2
uaentuuurponano 5406 reHoB, U3 KOTopbix 5285 koaupyrot 6enku, 22 rena pPHK,
87 renoB TPHK u 91 nceBgorenoB. @yHKIMOHAIbHAS aHHOTAUS C UCIIOJIb30BaHUEM
cepBepa RAST no3Bosuina otHecTH 58% reHOB K ONpeAeNIeHHBIM (PYHKIMOHAIbHBIM
rpynnaM. B renome unentudunmpoBano 156 reHoB ¢aktopoB BupyseHTHOCTH. C
nomotbto mporpammbel PHASTER B renoMe o6Hapy»x«eHo 5 (aroBeIX perioHOB (J1Ba
WHTAaKTHBIX U TPHU HEMOJHBIX Tpodara), kotopsie coctaBisioT 2.3% renoma K.
pneumoniae RSC-2. Anamu3 romosioruu reHoma mramma RSC-2 ¢ apyrumu
mrrammamu K. pneumoniae BeisiBui paznuune Meree deM 1%. I'enom mramma RSC-2
uMeeT 0oJiee BBICOKYIO TOMOJIOTHIO C T€HOMaMU ypONATOT€HHBIX H30JIATOB, YEM C
reHoOMaMu HITAMMOB W3 OuoMaTepuasnoB 3A0poBbIX Jioaeil. CekBeHHpOBaHHE U
CPaBHUTEIILHBIA aHAJIM3 TEHOMOB YPOIMATOTCHHBIX M30JIATOB K. pneumoniae BakHBI

IJI1 TIOHUMAaHUA MOJICKYJIIPHBIX MCXaHU3MOB BUPYJICHTHOCTH U IIATOTI'CHC3a HIIM.

63



NCHHOJb30BAHUE MOJAEJBHBIX CUCTEM JJ1s1 YTOYHEHUA
CTEIHEHU PAIMAIIMOHHOI'O PUCKA PA3JIMUHBIX METO1OB
PEHTTEHOJIOTMYECKHUX UCCJIEJOBAHUI
PooxkuH C.A.1’2’3MapryJII/Ic AB?

"Poccuiickas MEIUIIMHCKAS aKa[EMUsI HEPEPHIBHOTO IPODECCHOHATBHOTO
oOpazoBanus, MockBa
2OI'BHY «DPLTPb-BHMBN», Kazanb
*Kazancknii (IpuBosmkckuit) denepanbHblii yHHBEPCUTET

Pa3paboTka MOIEIBHBIX CHUCTEM [JIsl YTOYHEHHs CTENEHH paJualliOHHON
0€30MacCHOCTH MpPHU BBITOJHEHUU MEIULUUHCKUX PEHTICHOJIOTHUYECKUX MPOLETyp
SBIIIETCS AKTYyaJIbHOM 3a/1auei, Tak KaKk METUIIMHCKOE 00TyueHHE 3aHUMAET BEAYyIIIEe
MECTO B OOIIel CTpyKType oOiyueHHUsl HaceleHus. B kauecTBe MOJENIbHBIX CHCTEM
BBIOpaHBI KYJIBTYphl TECTEPHBIX INTAMMOB TpamorpunatensHbeix (Salmonella
typhimurium) u rpamnonoxutenbHbix (Staphylococcus aureus) Gakrepuii (OleHKA
TOKCMYHOCTH W MYTareéHHOCTH HWOHM3UPYIOMIEH paJgualud MO OTHOLICHUIO K
TECTEPHBIM  MHKpOOpraHu3zMam, TecT  OJilmca). Hamu  uccnenoBanbl
AKCIUTyaTaIl[MOHHBIE TTapaMeTphl I poBoro daooporpadpudeckoro ammapata OI[-01
«Qnektpon», cep. Ne05325, a Takke BBIIOJIHEHO MOJEIMPOBAHHME HCCIIEIOBAHUS
OpPTraHOB TPYIHOU MOJIOCTH B MPSAMOM MPOEKIINU MAIUEHTY CPEAHETO TEJIOCIOKEHHUS
(Bo3pacT 19 net) Ha gaHHOM ammapare ¢ OO0Jy4YeHHEeM OMOJIOTHYECKOTO MaTepHaia.
3HadyeHHe paJMAIMOHHOrO BBIXOAA HpH 3ToM coctaBmio 0,085 mIp*m/(MA*c).
OrneHka TOKCHYHOCTH PEHTTEHOBCKOTO OOIYUYeHHMsI MTOKa3aja, 4To JaHHBINA PEXKUM HE
MPOSIBUJI TOKCUT'€HHOTO M MYTareHHOro JAeMCTBUS Ha OWOJOrMYecKuid oOpaser.
AHAJOTMYHO UCCIENOBaHbl 3KCIUIyaTallUOHHBIE IapaMeTpbl KOMIIBIOTEPHOTO
pentreHoBckoro ToMorpada «LightSpeedPro32», BbImONHEHO MOJETUPOBAHKE
UCCJIEIOBaHUSI OPTraHoB OpromHo#M nojiocT. B pexume «Abdomeny BBISABICHO SIPKO
BBIPAKEHHOE TOKCHYECKOe JeicTBUe Ha Oumosiornmueckuil ooOpazen: uucio KOE
CHIDKaeTcs B 4 pa3a o CPaBHEHHUIO C HEOOTyUEHHBIM BApUAHTOM.

YcTaHOBIIEHO, YTO PEHTTEHOBCKAs MUArHOCTHKA 32 MCKIIOYCHHEM MPOIEAYD,
BBIMOJIHIEMBIX Ha IU(PPOBBIX MAJOA030BbIX ammaparax, OKa3bIBa€T TOKCUYECKOE U
cnaboe MyTareHHoe Bo3jeiicTBUe Ha OakTepuu. JlaHHBIA MOAXOA TO3BOJISET
YTOYHSATH CTENEHb pPaJWallMOHHOM O€30MaCHOCTH  HCIOJIb3YEeMBIX  METOJUK
BBITIOTHEHUS PEHTTEHOJIOTUYECKUX poLeayp U OCHOBHBIX THUTIOB
PEHTT€HOIMarHOCTUYECKUX  amlmapaToB, a Takke pPEKOMEHJOBaTh IIaJsIIIe
METOIMKH BBITIOJIHEHUS HanboJiee 103000pa3yromuX Mpoieayp.
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MHUKPOBHOE COOBHIECTBO BEPE30BOI'O COKA: COCTAB
U NPOBUOTUYECKU NOTEHIUAJI
CabanaeBa A.I'., UcynoBa A.B., I'puropseBa T.B., Spymmna JI.P.
HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

B cocraBe Oepe30BOro coka colep:KaThCsl caxapa, OpraHMYecKHue KHUCIOTHI,
MUHEpasbl, (QepMeHThl, O€JIKM M aHTUOKCHJAHThl. B HapomHOW MeauIIMHE €ro
PEKOMEHIYIOT KaK TMPUPOIHBIH HUMMYHOCTUMYJSTOpP. bepe3oBeiii cok oOmamaer
MOYETOHHBIM ¥  MPOTUBOBOCHAJIUTENBHBIM  J€cTBUEM. braromapss cBouM
OpOOWIBHBIM  CBOMCTBAaM B  HEM  TPUCYTCTBYET  OOJBIIOE  KOJUYECTBO
MUKpPOOPTaHU3MOB, HEKOTOpble M3 KOTOPHIX OO0JaJal0T MPOOHOTHYECKUMU
cBorictBaMu. llenpio gaHHOW pabOThI SIBIAETCS OIMPEACIUTh COCTaB MHKPOOHOTO
cooOmiecTBa coka, moiyueHHoro u3 bepessr moBucioi (Betula pendula), wu
MPOOMOTHUIECKUI TTOTCHITHAIT €T0 OTACIBHBIX MOJIOYHOKUCIBIX TIPEICTABUTEIICH.

bepezoBbiii  cox Obu1 cobpan B ampene 2021 1. Ha TeppUTOPHUH
l'ocynapcTBEHHOTO MPUPOAHOrO HalMoOHalbHOro mnapka «Mapuit Hompa». Coctas
MHUKpPOOHOr0 cooOmecTBa OEpe30BOro COKa OXapaKTepU30BaH C  IMOMOIIBIO
cexBeHupoBanus reHoB 16S pPHK nHa cexkBenatope MiSeq u aHanu3a Mmoixy4eHHBIX
nanHeix Ha muiatrgopme Basespace (Illumina). B Gepe3oBom coke mnpeobiaganu
npencraButenn  ¢un - Firmicutes  (55%) wu  Proteobacteria (43%), Taxxe
npucyrcTBoBanu Bacteroidetes (1,9%). MukpoOHOe CcOOOIIECTBO B OCHOBHOM
cocrosuio m3 pomaoB Leuconostoc (37%) wu  Clostridium (17%), a Taxxke
npejcTaBuTeNiell  cemeiictBa Enterobacteriaceae (42,5%). M3 Oepe3oBoro coka
BBIICIIAIN BOCEMb IITAMMOB MHKPOOPTAHW3MOB M YCTAaHOBWIIM WX TPUHAIJIC)KHOCTh
Kk MosiouHokuciabiM Oaktepusim (MKB), cormacuo I'OCT 10444.11-2013. Meronom
arapoBbIX OJIOKOB ONPEICTWIM, YTO TIOJYYCHHBIC INTaMMBI HUMEIH Cl1adyio
AHTAarOHWCTUYECKYI0O aKTUBHOCTh B OTHOIICHHUU YCJIOBHO-TIATOTCHHBIX OaKTepHil,
onnako u3oisATel BS 5 u BS 6 6onee sadpdextuBHO moaasisuim poct Enterococcus
faecalis, uem pedepencubiii mpoonoTrueckuii mramm Lactiplantibacillus plantarum
8PA3, BeIIeNeHHBIN U3 MpoOMoTHYECKOro mpemnapara «Jlakrobakrepun» (buomen).
Uccnenyemple H30JATHl UMENH THAPODUIBHYI0O W yYMEPEHHO THAPOPOOHYIO
MTOBEPXHOCTH U, KaK CJICICTBHE, HU3KYIO air€3MBHOCTh. [Ipr 3TOM ceMb MOJTydYEeHHBIX

HITAMMOB TPEBOCXOIUIIN IO 3TOMY TapameTpy pedepencHbiii mramm L. plantarum
8PA3.

Pa6ora Beimonnena B pamkax [IIIK K@V ¢ ucnons3oannem odopynosanus MIIKIT KOVY.
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OCOBEHHOCTHU MUKPOBHUOTDBI HEPBUKAJIBHOI'O KAHAJIA
BEPEMEHHBIX AJJEKCEEBCKOI'O H KYKMOPCKOI'O PAMOHOB
CepmoxoBa A.M.l, Kazumupos H.B.Z, Kotsap E.IO.Z, 3axapoBa O.C.z, Cunopoa UB?2
1I/IH(:THTyT dbyHnaMeHnTanbHON MenuuuHel U 6nosorun KOV, Kazans
’I'AY3 Pecny6iukancKuii meHTp 1o npodunaktuke u 6opsde co CIINJL 1
nH(DeKIMoHHBIME 3a00neBanusMu Mun3zapasa PT, Kazann

HccnenoBanust MHKpPOOHMOLIEHO3a IIEPBUKAIBHOTO KaHaja M MOYH TpHU
OEpEeMEHHOCTH AaKTyasJbHbI, TaK KaK IaToOJOTHYeCKas MHUKPO(IOpa OTHOCHUTCS K
(akTOopaM pucka, KOTOPbIE BIUSIOT HA TeUEHUE OEPEMEHHOCTH U POJIOB.

PabGora mnpoBommnace coBmectHo ¢ I[[Pb Kykmopckoro u AjekceeBCKOTro
paiionoB. [lpu mocraHoBKe Ha y4eT OepeMEHHbIE COaBajid MOYYy M Ha Cpoke 35
HEJeNIb — Ma30K C IIEpBUKAIBHOTO KaHajia. Beero Obu1o nccienoBano 288 aHamu30B
Mouu 1 80 Ma3KOB IEPBUKAIBLHOTO KaHaia. PaboTa BeimonHsiace cormacHo [Ipukasy
M3 PO ot 20.10.2020 Ne 1130H u Metonuueckum ykazanus MY 4.2.2039-05. Iloces
MOYH U OTIEISIEMOTO IIEPBUKAIBLHOTO KaHajla OCYIIECTBIBLINCh Ha cpeabl: Uri Select
(Bio-Rad, ®panus), Blood Agar Base (Oxoid, BenukoOputanus) ¢ mo0aBieHueM
5% ne(ubpuHUpOBaHHOH KpoBu Gapama, Brilliance™ Candida Agar Base (Oxoid,
BenukoOputanus). neHTudukanuio BbIIEIEHHBIX MUKPOOPTaHU3MOB TIPOBOIMIH C
ucrnonb3oBanueM Tect cucteM (Erba Lachema, Uexus u Auxacolor ™2 (Bio-Rad,
Opannust). U3 288 ananm3oB mMoun OakTtepuypus He BbIsiBUIAch y 198 marmumeHTok
(68,7%). Ilpn aHanmu3ze MOYM B TOJIOXKHUTEJBHBIX CIy4asix CpeAu SHTepoOaKTepuid
munuposana E. coli (36,7%) u Enterobacter cloacae (11%). ¥ 40 6epemennbix (50%)
B IIEPBUKAIBHOM KaHaje mpucyrcTBoBanmu: L.iners, L.crispatus, wu napyrue
nakrobaktepun  (10-10°). V 19 mammentox (24%) ompemersuicss KaHINIO3
(C.albicans, C.dubliniensis (10°-10%). Crexgyromeii Mo 4YacTOTe BBISBICHHUS
MUKpPOOPTaHU3MOB IIEPBUKAIBHOTO KaHajia Oblia rpynmna cTaduaokokkoB 20 cirydaeB
(25%) ¢ mpeBocxomctBom S.aureus (10°-10°). Takum obpasom k 35 Hemere
OCpEeMEHHOCTH TAaTOTeHHAash M yCIIOBHO-TIaTOTeHHas ¢iopa IMEPBUKATHHOTO KaHalia
coctasisiia 45%, 10 JaHHBIM POCCUHCKHX aBTOPOB B IPYyTUX peruonax 1o S51,4%.

B pesynbrare mokazaHo, 4TO BBIJCICHHBIC SHTEPOOAKTEPUH U CTA(DHIOKOKKU
OBUIM PE3UCTEHTHBIMU K aHTHOMOTHUKAM MEHUITMIUTMHOBOTO psifa. Tak KaK yCIOBHO-
MaTOT€HHBIE MUKPOOPTaHU3MBI MOTYT BBI3BaTh THOMHO-BOCTIAIUTEIHHBIC MTPOIIECCHI Y
POIUIBHMII, HEOOXOMMO 3HATh, SBIISIOTCS JIM OHU TPAH3UTOPHON MHUKPOMIOPOH UITH
9TO TMPOIECC HAPYIICHUS MHUKPO(MIOpPHl Bjaraiuina, KOTOPBIA MOXET CTaTh
NPUYUHON CEpPhE3HBIX HWH(MEKIMOHHBIX OCJIOKHEHUH Yy pokeHurl. Jlis 3toro

HCO6XOI[I/IMO IIPpOBOJUTH 6aKTepI/IOHOFI/I‘—IeCKOC HCCJICIOBAHUC PCTYJISIPHO.
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YOOEKTUBHOCTDb AJAIITUBHO-UHTEI'PUPOBAHHOM 3AIIIUTHI
SIPOBOM MIIEHLBI HA BBICOKOM
NHP®EKIIMOHHOM ®OHE
Cupaesa 3.10., Mycraduna A.U., Kpasrosa O.H.

NuctutyT PyHmamenTaapHol MequnuHbl 1 Ouosorun KOV, Kazanp

OpHoli U3 BenymuX MpoOsieM 3epHONPOU3BOACTBA SIBISETCS HECOOTBETCTBHE
(dbuTOCAaHUTAPHBIX MTOKA3aTeIe CEMEHHOTO MaTepraia TpeOOBaHUSAM HaIIMOHATBHBIX
CTaHJApPTOB. ODKOJOTMYECKHM OpPHUEHTUPOBAHHBIM IMOAXOJOM B  TEXHOJOTHH
BBIPAIIMBAHUSI 3€PHOBBIX SIBIIACTCS aJaNTUBHO-UHTErpUpoBaHHas 3amura (AI3),
OCHOBaHHas Ha KOMIUIEKCHOM 3amuTe pacrteHuid oT Oosesneit. llemp — oreHka
s dextuBHOCTH AN3 sipoBOI MIIEHUIIBI OT 00JIE3HEW HAa BHICOKOM MH(M)EKIIMOHHOM
done. MccrnenoBanns mpoBeneHsl B KykmopckoM paiione PT Ha copre Mommpis.
Cemena npotpaBiuBayin (GyHrunuaoM CTUHTEp TpI/IO®; [0 BEre€Taluu NPOBOIUIN
06paGoTKy TOCEeBOB mperapaToM Amuctap Jkctpa”. B Bapuante AW3 mpoBoauiu
TIOJIOBUHHBIME HOpMaMu (yHIHIEI0B ¢ Guonpenapatamu ®durocropun-AC® wim
MOJI-Ab-1. HHTeHCHBHOCTH Beretauuv oueHuBaiv 1o wuHaekcy NDVIL Tlo
pe3yabTataMm  (PUTOAKCIIEPTU3Bl YCTAaHOBJIEHO TpeBbilieHue TpeboBanuit [I'OCT
12044-93 no  mokazaTtensM ~ MHQUIUPOBAHHOCTH  3epHa. [lo  maHHBIM
(UTOMATOIOTUYECKOTO aHaIu3a MOYBEHHBIX OOpAa3I0B YCTAaHOBJIEHO, UYTO B TPYIIIE
MHUKPOMHIIETOB IOMHHHPYIOT (~95-98%) mnpencraButenu u3 pozos Alternaria,
Fusarium, Bipolaris, Cladosporium, Penicillium, Aspergillus, a npu anamu3ze
IOYKHHBHBIX OCTATKOB BBISBJICHO BBICOKOE (20 107 mpomaryi/r cyXux pacTHTENbHBIX
OCTaTKOB) coJiepKaHue (UTOMATOTEHHBIX MHKPOMHIIETOB M3 poaoB Bipolaris
sorokiniana, Drechslera spp., Fusaruim spp., Alternaria spp., Ascochyta hordei.
[Tokazano, uto npumenenue AWM3 cxembl 3alUThI, B OTIAYUE OT XHUMHYECKOM,
CIIOCOOCTBYET BBIPABHMBAHMIO JUCOANIaHCA arpOHOMHYECKH TIOJIE3HBIX TPYIII
MUKPOOPTaHU3MOB, 4TO BBIpaKaeTcs B MOBBIIIICHUHN YUCJICHHOCTHU
docharpacTBOPSIONINX, a30TUKCUPYIONTUX, LEJUTI0I030pa3pyIIAOIIUX
MUKPOOPTaHU3MOB Ha (OHE CHWXKEHUS JAcHUTpUUKATOpoB. buomorndeckas
s¢dextuBHOCTE AU3 mieHnIsl copta Mommsi3 MPOTHB KOPHEBBIX THHIIEH, JIHCTO-
cTeOeBbIX OoJie3HEeH, 0oyie3Hel penpoayKTUBHBIX OpraHoB coctaBwmia 87,5-100,0;
36,8-78,3; 72,6-88,6% COOTBETCTBEHHO MO CPABHEHUIO C KOHTPOJIEM B 3aBHCHMOCTHU
oT (a3bl pa3BUTUSA PACTEHUN U CXEMbl 00paOOTKH, YTO MpeBbIIAET 3PPEKTUBHOCTD
TpaguIlMOHHOM cxembl 3amuTel Ha 18,6-100,0; 26,2-43,7; 19,4-27,1%
COOTBETCTBEHHO.

PaGora BeinonHeHa B pamkax [Iporpammsl cTpaTernueckoro akajgemuueckoro jgujaepcrsa KOY.
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XAPAKTEPUCTHUKA ITOYBEHHOI'O COOBIHIECTBA
AKTHHOBAKTEPHUM ITPH NO-TILL TEXHOJIOT MU
Cupaena 3.10., Mycradpuna A.U., Kpasosa O.H.
HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

WuTeHcupuKanmusi CeIbCKOTO  XO3SIMCTBA  BBI3BIBACT IIUPOKUNA  CIIEKTP
AKOJIOTUYECKUX MpoOJieM, M3 KOTOPBHIX Haubosiee HeOIaronpusITHbIM SIBIISETCA
W3MEHEHUE CTPYKTYpbl MHUKPOOHBIX COOOIIECTB TIOYB W COKpAICHUE OOWIIHS
KJIIOUEBBIX TAKCOHOB. BHHMMaHMe uccienoBareneil oOpallleHO Ha albTePHATHUBHYIO
BBICOKONIPOJAYKTUBHYIO CUCTEMY 3€MIIEJENHS C HyJeBOM 00paboTkoi mouBbl (No-
Till). ITmomane nmammau, Bo3aenbiBaeMoit mo No-Till TexHomOruM B MuUpe BapbupyeT
ot 14% (CIIA) no 96% (ApreHTuHa) oT 0OIIEH MJIOMIAJAM MAaXOTHBIX 3€MeElb, B
Poccun — mume 1,6%. IlouBeHHble OakTepHalibHbIE COOOIIECTBA SIBISIOTCS
BOKHCUITUMU KOMITOHEHTaMu arpocucteM. (Oco0oe BHUMaHHWE IPHUBJICKAIOT
AKTUHOOAKTEPUH, UTPAIOLTUE BAXKHYIO POJIb B 00ECTICUCHUN CYNPECCUBHOCTH MOYBBI
U pa3jokeHnu opraHuku. OIHAKO JaHHBIX O CTPYKType W POJM TOYBEHHBIX
cooOmiecTB akTuHOOakTepuit mipu TexHosoruu No-Till Hemocrarouno. Ilens:
XapaKTEpPHUCTHKA TTOYBEHHBIX co001IecTB akTuHOOakTepuii mpu No-Till TexHonorum.
[TouBennsie oOpasiibl oTOupanu ¢ noys Kykmopckoro paitona PT, kyapTuBUpyemMoro
no TexHosorun No-Till ¢ 2011 roma. IHK Beiaensuid 3KCTpaKIIMOHHBIM METOJIOM.
[ToaroToBKy TreHOMHOW OMOJMOTEKH OCYIIECTBISUIM COTJIACHO MPOTOKONy 16S
Metagenomic Sequencing Library Preparation Protocol (llumina MiSeq).
CexBenupoBanue 00pas3noB mpoBoawian Ha mnpubope MiSeq (Illumina, CIIA)
COTJIaCHO TPOTOKONy. JlaHHBIE CEKBEHMPOBAHWS AaHAIM3UPOBAINA C TOMOIIBIO
nporpammHoro obecrneuenus QIIME pipeline Bepcust 1.9.1. AHTHOHOTHYECKYIO
AKTUBHOCTH BBIICJICHHBIX KYJIBTYP aKTHHOOAKTEPUH OIEHWBAIM METOJOM OJIOKOB.
YCTaHOBIIEHO, YTO B NPOKAPHOTHOM cooOmiecTBe nois ¢uayma Actinobacteria
cocrasisier oT 6,1 no 52,0% B 3aBUCHUMOCTH OT MOYBEHHOI'O TOPU30HTA U TOYKHU
otOopa. YMCIEHHOCTh AaKTUHOOAKTEPH B HIDKHUX TOPU30HTaX IMPEBBINIACT
YHCIICHHOCTh B BEPXHHUX TopH30HTax: nojs Actinobacteria B cooOrectBe BepXHHUX
TOPF3OHTOB Bapeupyer B auanazoHe 6,1-32,1%, B HwkHuX TopmoHTax — 264-52,0%.
JloMuHUpYIOIee TOJOKEHHE 3aHMMAIOT IMpeacTaBuTen mopsaka Actinomycetales,
u3 HUX — ceMeiictBo Micrococcaceae. Jlisi nanpHeimero u3y4eHus: U3 MOYBEHHBIX
0o0pa31oB  BbIACICHO 27  H30JATOB, OTHECEHHBIX MO  (HEHOTUNMHMYECKUM
XapaKTEPUCTHKAM K aKTUHOOAKTEpHsIM. 16 U30JI9TOB 00J1a1al0T aHTHOAKTEpHATBHON
AKTUBHOCTBIO TIPOTUB BO3OYAUTENCH 0AaKTEPHO30B CEIbCKOX03IHCTBEHHBIX KYJIBTYDP.

PaGora BeinosHeHa B pamkax [Iporpammbl cTpaTernueckoro akagemMuueckoro jgujaepcrsa KOY.
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IEPCIIEKTUBbBI UIBYYEHHUA POJIM OCU KNTIHTEYHUK-MO3I' BITATOI'EHE3E
3ABOJIEBAHUM LIEHTPAJILHOM HEPBHON CUCTEMBI
Cutnukosa ['.O.

HNuctutyT dyHnamenTanbHoi Menuiuael 1 ononorun KOY, Kazanb

B3aumopeiicTBue Mexay MUKPOOHOTOM KHMIIEYHUKA U LIEHTPAIbHON HEPBHOM
cuctemoit (IIHC) B Tak Ha3pIBaeMOM «OCH KUIIIEYHUK-MO3I» MPUBJIEKAET BCe OOIbIIIE
BHUMaHus wuccienonareneii. C OJHOH CTOPOHBI, CEKPETOpPHbIC, JIBUTATEILHBIC,
CEHCOpHbIE (YHKIMU KHIIEYHUKA PEryJupylOTCsl JHTEpPAIbHOM M IEHTPaIbHOU
HEPBHOUM CHCTEMOM, a C IPyroil CTOPOHBI, MUKPOOHOTA U €€ METaO0OIUThI, TOPMOHBI
KHUIIIEYHHKA MOTYT OKa3bIBaTh BJIMSHHUE HA MPOHHUIIAEMOCTh KUIIEYHOTO SIUTEIHS,
MMMYHUTET, reMaTtosHIedamInueckuii 6apbep, B3aUMOJEHCTBOBATh C OJIy>KIAIOIIUM
HEPBOM U, TakUM oOpa3oM, BIUATh Ha (GyHKIMIO Mosra. [lpeamonoskeHo, d4ToO
TUC(YHKIIMA OCU KUIICYHUK-MO3T BOBJICYEHBI B pa3BuTue psga 3aboneanuii [[HC,
TaKMX KakK JICTPECCUU, MHOKECTBEHHBIM CKJIepo3, Ooie3Hb AJblreiimepa u
[TapkuHCOHA, paccTpolcTBAa AYTUCTUYECKOrO THIA, MUTpeHb. MuxkpoOuora
KUIIIEYHUKA MPOU3BOAUT U BBIJIECTSET aKTUBHBIE META0OJIUThI, KOTOPHIE MOT'YT BIUSTh
Ha paboTy nepudepudecKo U IEHTPaTbHON HEepBHOUW cuctembl. K HUM OTHOCATCS
kopotkonenodeunble kupHbie KuciaoTel (KIDKK), HeilpomenuaTtopel U HX
MPEIIICCTBEHHUKH, Takue Kak Jo¢aMuH, CEpOTOHWH, TraMMa-aMUHOMACIsTHAs
KucnoTa, Tpuntodan, xkemunbie kucnoTel. KIKK (Oytupar, mpornuoHat u armerar)
MPOU3BOJITCS OaKTEpUSMH B JUCTAJIBLHOM OTJEJIe TOJICTOM KHUIIKH U HUMEIOT
pelmaroniee  3HaueHWe IS NOJJEpkKAaHUA  LEJIOCTHOCTH  KUIIEYHOTO U
reMatosHIe(ainueckoro 0apbepoB, BO3ICUCTBYS Ha IJIOTHBIE KOHTAKThI MEXIY
kietkamu. Kpome Toro, KI[DKK BBI3BIBarOT BHICBOOOKICHHE HEKOTOPHIX TOPMOHOB
KUIIIEYHUKA U3 DHTEPOIHIOKPUHHBIX KJIETOK, TAKWX KaK JIEMITHUH, HeuporenTtuna Y,
JIENITUH, KOTOPhIE MOTYT B3aMMO/JIEHCTBOBATH C PELICTITOPAMH OJTyKIal0IIIeTro HEpBa U
Mo3ra. DakTopel OKpYyXKarolllel Cpelabl, TaKhe KakK JHUeTa, CTPECC, aHTUOMOTHUKH,
MH)EKITUH MOTYT MPUBOAUTH K TUCOMO3Y, TTOBBIIMICHUIO KUIIIEYHON MPOHUIIAEMOCTH,
BO3HUKHOBEHHIO UMMYHHOI'O OTBETa U PA3BUTHUIO BOCTIAJIMTEIIBHBIX PEAKIUH, B TOM
4yuCJie B HEPBHOU cucteMe. HelpoBocnaieHne u OKUCIUTENBbHBIN CTPECC CUUTAOTCS
oMHUMU U3 (AaKTOpPOB  HEUpoJACTreHepaluu. OKCIEpPUMEHTAJbHbIC JTaHHBIC
YKa3bIBAIOT, YTO JUCOMO3 Y MBIIICH B pe3yJbTaTe BBEICHNUSI aHTHOUOTUKOB MMPUBOIUT
K Pa3BUTHIO OKHUCIIMTEJIBHOTO CTpecca B MO3T€ U HApYIICHUSIM TOBEACHUS, YPOBHS
TPEBOKHOCTH, KOTHUTUBHBIX (DYHKIIUW, TUIIEPUYBCTBUTEIHHOCTH, U 3TU COCTOSHHUS
HUBEJIUPYIOTCS OJTHOBPEMEHHBIM MTPUEMOM MTPOOUOTHUKOB.
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MNOJYYEHUE KJETOYHOM JIUHUU T'ACTPOMHTECTUHAJIBHOM
OITYXO.JIM T1-1M-R, SKCIIPECCHUPYIOIIEN SHJIOHYKJIEA3Y CAS9
CkpurioBa B.C.', ®upcosa JI.A.", Jlynaes .12 boituyk C.B.2, Kusvosa P.I'.!
1I/IHCTHTyT dbyHnaMeHnTanbHON MenuuuHel U 6nosorun KOV, Kazans
?KasaHCKHit rOCyJapCTBEHHbBIA MEIUIIMHCKUN YHUBEpPCUTET MuHn3apasa PT

Texnonorus penaktupoBanusi reHoma CRISPR/Cas9, paspabGorannas Ha
OCHOBE CHCTEMbI aJaNTUBHOTO MMMYHHTETa OaKTepuil W apXei, SBISETCS SPKUM
IPUMEPOM HHTETPAMM MUKPOOUOJIOTHU M MOJIEKYJsipHOW Ouonoruu. TexHonorus
CRISPR/Cas9 Hanuta mprUMeHEHHE B WM3YYCHHMH OHKOMAapKEpOB U TOWCKE HOBBIX
MUIIEHEH JUI1 [POTHBOOIYXOJEBOM Tepanuu. JIekapCcTBEHHas yCTOWYHMBOCTH
ABJISIETCS.  OJHOM W3  OCHOBHBIX  mpoOinem  oHkojornd.  Hampumep,
ractpountecTuHasbHble onyxoiau (I'MCO) npu AnuTeNnbHOM JE€UEHUHM MUMAaTUHUOOM
(GOpMHPYIOT K HEMY YCTOMYMBOCTH. [loKa3aHO, 4TO MHTMOMPOBAHHWE CUTHAIBLHOTO
nytu FGF2/FGFR wMoxer cnocoOCTBOBaTh YBEIWYEHUIO YYBCTBUTEIBHOCTU
OMYyXO0JEBbIX KJIETOK K uMaTuHUOy. Texnonorus CRISPR/Cas9 mo3BosisieT noiayuuTh
kierounble muHUU ['ICO ¢ HokayToMm reHoB FGFR1-4 niisg nzydyeHus: ux BIUSHUS Ha
YYBCTBUTEIBHOCTh K MMaTUHUOY. llenbro maHHOW padOThl SBISETCS MOIy4YEHHE
kierounot guaun ['MCO T1-1M-R, »skcmpeccupyromield sHaoHykiea3dy Cas9,
KOTOpast SIBJISIETCS OJTHUM U3 OCHOBHBIX KOMIIOHEHTOB cucteMbl CRISPR/Cas9.

ITepenoc rena sunonykieassl Cas9 B kierku 'MMCO T1-1M-R, ycToiunBeie K
MMaTUHUOY, TPOBOAWIM METOJIOM JIEHTUBUPYCHOW TPAaHCAYKUUU. JIEHTUBHpYCHBIE
qacTHUIlsl nonydanu MmetogoMm Tpanchekiuu kierok HEK293T mnazmumamu pCW-
Cas9, psPAX2 u pMD2.g. YcnemHo TpaHCIyLUPOBAHHbIE KIETKH OTOMpalu B
OPUCYTCTBUM | MKI/MJI IypOMMIIMHA M HCIIOJIB30BAIU JJISl KIOHAJIbHON CEJIEKIIHH.
Yposensb 3kcrpeccnn Cas9 B MOJMy4EHHBIX KJIOHAX MPOBEPSIM METOIOM BectepH-
650t aHanu3a. [locne nmpoBeneHust IEHTUBUPYCHOM TPaHCAYKIIMH, 0TOOpa KJIETOK Ha
MyPOMHULIMHE W KJIOHAJIBHON CeNIeKIMU ObUIO MoJydeHO 30 KIOHAJIbHBIX CyOJIMHUN
kierouHoi muaun ['MMCO T1-1M-R, 10 U3 KOTOPBIX S3KCIIPECCUPOBAIN IHAOHYKIIEa3y
Cas9 na BeicokoMm ypoae. Kionbl T1-1M-R/Cas9-p4-E9 u T1-1M-R/Cas9-p4-C10
ObuIM oTOOpaHbl Juist AanpHeimend padbotel. [lomydeHo 10 kiIoHaIbHBIX CyOIMHMIA
kinerounor auHuM T1-1M-R, skcnpeccupytromue suaonykieasy Cas9 (T1-1M-
R/Cas9), xoTopbsie MOTYT OBITh UCIIOIB30BAHBI JIJII UCCIICAOBAHMSI BIUSIHUS HOKAyTa
reHoB FGFR1-4 Ha 4yBCTBUTENBHOCTH K UMAaTUHUOY.

Pabora BeInoyiHEHA B paMKax HpOF paMMBbI CTPATCTUYCCKOI'O AKaACMUYICCKOTO JIMACPCTBA KoY.
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BJIMAHUE KOPOTKOHEITIOYEUYUHBIX ) KUPHbBIX KUCJIOT
HA COKPATUTEJBHYIO AKTUBHOCTD ITOJIB31OILIIHOM
KHUIIKUA MbILIA
Copoxkuna J[.M., llaitgynnos N.®@., Curaukosa I'.®., CutaukoB .1
NuctutyT PyHmamenTanpHol MeauiuHbl 1 Ouojorun KOV, Kazans

Kopotkonienoueunsie sxkupHble kuciotbl (KIDKK), Takme kak arerar,
NponuoHaT u OyTupar, SBISIOTCS KIIOYEBBIMH MPOJYKTaMU OaKTepUaIbHOMN
dbepMenTanuu HeycBanBaeMbIX yriieBojioB JKKT. Tlokazano, uro KIDKK oka3siBaroT
Kak BO30yXkjarliee, TaKk M MHTHOMpYIOIIee JCHCTBHE Ha COKPATUTEIHHYIO
AKTUBHOCTh TJIQJIKOMBIIIEYHBIX KJETOK ToJsicToi kumiku. Dddektst KIDKK Ha
COKpPATUTENbHYI0 aKTUBHOCTh  TJIQJKOMBIIICYHBIX KJIETOK JPYrHX  OTJIEJIOB
KUIIIEYHUKA HCCIIeIOBaHbl HefocTaroyHo. llenbio wuccriemnoBanusi Oblla OIEHKA
BIMSIHUSL ~alleTaTa HaTpus, M[poNUOHATa HaTpus W OyTupaTra HATpus Ha
COKpAaTUTENIbHYI0O aKTHUBHOCTh MOAB3AOIIHON kumikud wmbimu  (IIKM). Cuna
cokpamenus nosnocok IIKM perucrtpupoBanack B M30METPUUECKUX YCIOBHUAX. B
TEUEHHUE BCEr0 HKCIEPUMEHTA Npernapar OMBIBAJICA a3pHUPOBAHHBIM PACTBOPOM
Kpeb6ca. M3onuposannsiii ipenapatr [IKM nposiBisii CHOHTaHHYIO aKTUBHOCTH, TIPH
aHaJM3€ KOTOPOM Mbl XapaKTEPU30BAIM YACTOTYy, AaMIUIUTYAYy M TOHHUYECKOE
Hanpspkenve. KLDKK kymyrstivBHO armimpoBam B koHLeHTparwsix 0.5, 1, 5, 10 MM

O¢ddexThl amerara HATpPUs HAa TOHYC, AMIUIUTYAY M YacTOTY CHOHTaHHBIX
COKpAIllEHN! MpOSBIBUINCH, HAaUYMHAsA C KOHUEHTpauuu 5 MM. B koHueHTpannu
arerata Hatpusi 10 MM tonyc ymensbiascs ¢ 0,93+0,05 r go 0,684+0,06 r, ammuryaa
¢ 0,95£0,02 r mo 0,67+0,03 T, wacrora — c 40+2 mma' mo 29+l wmum’.
Nurubutopusie  »¢G@dexTsl TponuMoHaTa HATPUS HA aMIUIMTYIy W 4YacTOTy
CITOHTAHHBIX COKPAILIEHUH MPOSABIBUINCH, HaunHas ¢ 1 MM, a Ha ToHyc — ¢ 5 MM. 10
MM nponuoHaTa HaTpus MPUBOAWIO K CHIKeHUIo ToHyca ¢ 0,98+0,03 r no 0,82+0,03
r, ammmtysl — ¢ 1,0240,01 r o 0,76+0,02 1, yacrorsi ¢ 401 MUH™ 710 321 MuH. AnmuKangs
IMM Oyrtupata HaTpusi TPUBOAWIA K JOCTOBEPHOMY W3MEHEHHUIO TOHyCa U
aMIUTATY/bl, @ CHMKEHHE YacTOThl HAOJIOJAIM HAauyWHAsl C KOHIIEHTparuu 5 MM.
Bytupar (10MM) ymensbmian tonyc ¢ 0,99+0,008 r mo 0,65+0,02 r, ammautyay — ¢
1,01+0,01 r mo 0,52+0,03 r, yactory — ¢ 39+2 muH " 0 18+2 mun™. D dexTs
KIDKK Ha cokpaTuTelnbHyI0 aKTUBHOCTH M0JI0COK [TKM Obuin 06paTuMbl 1 OBICTPO
BO3BpallaINCh K  MCXOJHBIM  3HAYEHUSM TIpU  OTMBIBKE  IIpemapara.
[TonmysddextuBnas wonmnentpamus (ECsy) KIDKK, Bb3bIBatomas yraeTaromnmii
3 deKT Ha aMIIMTYAy CIIOHTAHHBIX COKpallleHui, coctaBmwia 6,05 MM miis arerata
Hatpus, 1,50 MM 1t mponmonara Hatpus u 2,60 MM 1151 OyTupara HaTpus.
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CTPYKTYPA BO3BYJIUTEJEA HHOEKIIMIA MOYEBBIBOJSIINX
NYTEH B OTAEJEHUSAX I'AY3 «PKB M3 PT» B 2018-2020 rr.
TarupoBa T.P., Bamuynnuna NP2 MapnanoBa AM.?
1I/IH(:THTyT dbyHnaMeHnTanbHON MenuuuHel U 6nosorun KOV, Kazans
2.Ha6OpaTOpI/I}I knuHudeckoi 6akrepuosnoruu, 'AY3 «PKb M3 PT», Kazans

Nudexnuu mouebiBoasmux nyTed (MMII) sBiastoTcss pacnpocTpaHEHHBIMHU
3a00J1€BaHUSMHA MY>KUYWH M JKCHIIMH BCEX BO3PACTOB, & TAKXKE SBJISIOTCS YacCTO
BCTpEYAOIIMMUCS (HOpMaMH HO30KOMUANBHBIX WH(MEKIMH, B TOM YHCIE KaTeTep-
accouMUpoBaHHBIX. (3a00YEHHOCTh BBI3BIBAET PACHPOCTPAHCHUE B TOCHUTAIISAX
IITAMMOB C MHOKECTBEHHOM PE3UCTEHTHOCTHIO K aHTHOMOTHKaM. Llenbio paboTh
ObUT aHau3 CTPYKTYyphbl Bo30yauTeneit MMII u ux pe3UCTEHTHOCTH B pa3HBIX
orneneHusix 'AY3 «PKb M3 PT». B maGoparopun KIMHUYECKON OaKTEpUOIOTUU
PKbB B nepuog 2018—-2020 rr. Obu10 npoeneHo 19509 6akrepnonornyeckux noceBoB
Moun: 6649 B 2018 1., 7380 B 2019 r., m 5480 B 2020 r. HauboJjiee yacTo U3 MouH
BBLICISUIMCH 30Tkl EScherichia coli, mons kotopeix cocrasiset g0 20.94-26.41%
B oOmielt cTpykrype Bo30Oyauteneit UMII. Taxke yposiorudeckre MH(PEKIMH 4acTo
BeI3BIBaNIMChH Enterococcus (13.49-17.42%) u Klebsiella (11.32-12.67%). Tak, B
2018-2020 rr. uz mouu narenToB OPUT u xupypruueckux otaenenuii (OTneneHue
nepecajikiu MOYKW U YPOJIOTHUECKOe OTIIENIEHUE) BCEro ObUIO BhIIEIECHO 266, 295 u
150 wusomsaroB E. coli coorBercrBenno, 264, 221 u 159 wusomsaros Klebsiella
pneumoniae, 238, 248 wu 163 wusomaroB Enterococcus sp. Opnako dyacToTa
BBIJICJIIEMOCTH Pa3HBIX BUAOB OaKkTepuil BapbHpOBaja B OTACICHUSX OONbHUIBI. B
OPUT nomuumpyroniuM BugoM Bozoyaurteneir UMII 6sima K. pneumoniae, (20-26%
Bcex Bo3Oyauteneit UMII). 3arem num m3omstel Enterococcus sp. (13-17%), E.coli
(7-13%) u P. aeruginosa (7-11%). OT mamueHTOB YPOJOTHYECKOTO OTACICHUS
yame Bcero Bbyaemsuinch E. coli (20-23%), Enterococcus sp. (16-36%) u K.
pneumoniae (9-10%). DOtu Buasl OakTepuil JOMUHHPOBAIU B  CTPYKTYype
Bo3Oyauteneii UMII y manuentoB otmenenust [lepecagku mouku: moss E. coli
cocrarisuia 17-24%, Enterococcus sp. — 11-17% u K. pneumoniae — 11-24%.
Takxe U3 MOYM TAUMEHTOB ATUX OTAECIEHUW BBIICISIIMCh C BBICOKOM YacTOTOU
m3onaThl - Staphylococcus sp. (12-19% ot Bcex BbIACNEHHBIX U30JATOB). OT
MAIMEHTOB C MEPECAKCHHON MOYKOW 4acTO BBIACISLIMNCH M30JsThl Corynebacterium
sp. (11.5%). 71-77% Bcex BBIACICHHBIX B 3TUX OTICIEHUIX n3oyaToB Acinetobacter
baumannii 6t u30mMpoBaHbl U3 Moun manueHToB OPUT. Cpenn BO30yauTeneit
ypOJIOTHYECKUX HMH(EKIH, Hauboyiee dYacThIMM MPOAYLUEHTaMU [-JaKTamas
pacmmpeHHoro crekTpa ssistores E. coli u K. pneumoniae.

72



BUOTPAHC®OPMAINIUA ITOJUIUK/IMYECKHUX N30ITPEHON/10B
C UICITIOJIb30BAHUEM AKTUHOBAKTEPHUI POJA GORDONIA
Tapacosa EB. ['pumko B.B.%, Usmuna N.B.!
1I/IH(:THTyT AKOJIOTMU U TeHETUKU MuKkpoopranuzMoB YpO PAH, [lepmb
ZI/IHCTI/ITYT texHnueckoit xumuu, YpO PAH, Ilepmb

Mukpobuonoruyeckas TpaHchopmaiusi NOJUIUKINYECKUX H30MPEHOUIOB —
3¢ PeKTUBHBIN CIOCOO OJHOCTAAMIHHOTO MOJyYeHUS OWOAKTUBHBIX COCIUHCHHHA C
BBICOKOM CTEMEHBI0O PEruo- U CTEPEOCENIeKTUBHOCTH. Panee HamMu ObUT oOmuMcaH
npouecc OuoTpaHchopMalvd NEHTAIMKIMYECKOTO TpUTEpIIEHOWAAa OeTyianHa
akTuHOOakTepusimu  poaa Rhodococcus ¢ obOpaszoBaHweM (apMaKOJIOTHIECCKH
3HaUUMOro OeTysoHa. B Hacrosimel paboTe BHEpBbIE NMPEACTABICHBI PE3YJIbTaThI
UCCJIeIOBaHUN Tipoliecca OuorpaHchopmaiuu OeTylnrHAa ¢  HUCIOJIb30BAaHUEM
OJIM3KOPOJICTBEHHBIX BUA0B akTHHOOaKkTepui Dietzia maris (30 mrammon), Gordonia
alkanivorans (1 mramm), G. amicalis (8 mrammoB), G. rubripertincta (50 mramMMoB)
u G. terrae (35 mrammoB). IlokazaHo, yTo OOJBIIMHCTBO IITAMMOB KaTaJIU3UPYIOT
PErHOCENEeKTUBHOE OKHUCJICHHE BTOPUYHOM THAPOKCUILHON TpPYIIBI OETyluHA C
oOpa3zoBanuem Oerynona. Haubonpmmii (80%) BeIXOA 1€NEBOr0 MPOIYKTa
JIOCTHTaeTCs TIPH HCIOJIb30BaHNN mTaMma G. terrae UIDI'M 143" B npucyrtcTBun #-
rekcajgekana. OOHapykeHa mnpsMas 3aBUCUMOCTb MEXKIYy YpOBHEM OOpa30BaHUS
OeTyJIOHa U COJEp)KaHUEM H-aJIkaHa B Cpelie KylbTuBUpoBaHus. Cpeau MpoayKTOB
TpaHcopMaMu O€TyJIMHa C HCIOJIb30BAHUEM TOPAOHHUA IMOMUMO O€TyJOHa
BBISIBJIEHBI MUHOpHBIE (2-7%) TpUMECH OKUCIEHHBIX MPOU3BOJHBIX O€TylInHa, B
YaCTHOCTH ajpJeruaa 0eTyanHa, 0eTyJIMHOBOW U O€TYJIOHOBOM KUCIIOT.

Hapsny ¢ usydeHuem  OeTynuHTpaHCHOPMHUPYIONMEH  aKTUBHOCTH
AKTUHOOAKTEpUAIbHBIX IITAMMOB HCCJIEIOBAHA BO3MOXKHOCTh OKHCIUTEIbHOU
OMOKOHBEpCHM XOJIeCTeposia U [-cuTocTeposa, OMU3KUX CTPYKTYPHBIX aHAJIOTOB
OeTynuHa, ¢ UCIOoJIb30BaHUEM ropoHuil. [lokazaHo, 4YTO OTAENbHBIE IPEICTABUTENN
TOPJIOHUI CIIOCOOHBI K TOJHOM Jerpajgallid X0JIecTeposa U YaCTUYHOHN JeTrpalaliiu
B-curoctepona. Hanbomnpmmii ypoBeHb KOHBEPCUHU [-CUTOCTEpOIIA TOCTUTAETCS MpPU
HCIIONB30BaHun mtaMMoB G. terrae MUDTM 136, UDTM 143", UDIM 147 wu
G. amicalis UDI'M 768. [lanpHeimue wuccieqoBaHus OynyT HampaBiICHbl Ha
U3ydeHHe MyTed Ouojerpamaniy CTEpPOJOB NpeacTaBuTesMu poxa Gordonia u
MOJIyYCHHE OMOJOTHYCCKA AKTHUBHBIX CTEPOUIHBIX MPOM3BOAHBIX, B TOM YHUCIC 3a

CYET UCIOJIH30BAHUS CIICIHU(PUUSCKUX HHIHOUTOPOB.
HccnenoBanus BHIIONHEHBI B paMkax roc3agannii AAAA-A19-119112290008-4 u AAAA-
A19-119112290010-7, a Taxxxe Cormamenus Ne 075-15-2021-1051.
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OHNEHKA ITOTPEBJIEHUSA ®TOPXWNHOJIOHOB
B MHOI'OIMPO®HUJIBHOM CTAIIUOHAPE
TutapeHko A.q).l, AJlexcanapona S.F.l, AbakymoBa T.P.l, EBcTurueen C.B.z,
Xa3naxMeToBa B.H.l, Buranmmna JLE.
! NuctutyT PyHmamenTanpHol MeauuuHbl U Ouosioruu KOV, Kazanp
I'BY3 «Ilensenckas obnactHas KIHHUYecKas 6onphuna uM. H.H. Byprerkoy»
SKaszanckas rocyJapCTBeHHass MeIUIIMHCKas akaaemus, hunuaan PMAHIIO M3 PO

s ydpexnaeHuid — 3apaBooXpaHeHus PO XapakTepHO  yBEIWYECHUE
noTpeONaeHUs] aHTUOAKTepUATIbHBIX CPEJCTB, YBEIMUEHHE pACXOJOB Ha HUX.
®dTopxunHoioHbl (PX) paccMaTpUBAIOTCA KaK CPEJCTBA JICUCHUS HO30KOMHAJIbHBIX
MHpEeKIUN pa3nuuHbIX Jokanu3auuid. OJHAaKo, B POCCHUHCKHX CTalMOHApax HX
UCIOJIb3YIOT OYEHb IIUPOKO, YTO CIOCOOCTBYET PUCKY BO3HUKHOBEHHS WHQEKIIH,
BBI3BAHHBIX METaJI0-0€Ta-1aKTaMasa-nmpoayLupyoIUMy TaMMamMu P.aeruginosa, W,
COOTBETCTBEHHO, K YCTOMYMBOCTH K KapOameHemam. OrmnucaHa Takke BO3MOXKHas
poJib MPEAUISCTBYIONICH Tepanuu UunpodiIokcaliuHoM B pa3Butun  MRSA-
uHpekiuu. B 2011-2014 r. rpynna knuandeckux dapmakonoroB KOV paspaborana u
BHEJIpWJIA TPOrpaMMy MOHUTOPUHIA UCIONIb30BAaHUSI AHTUOAKTEPHAIBHBIX CPEACTB C
ucnons3oBanueM  merogosniornu  ATC/DDD, ABC/VEN-anamm3za B I'BY3
«Ilen3enckas obnactHas kauHudeckas oonpHuua uM. H.H. Bypaenko». Bpauu Obuin
oOy4YeHbI TMPUHIUMIIAM PAlMOHAJIHLHOTO WCIOJIb30BaHMS AHTUOMOTUKOB. 3a 4 Toja
MIPOM3OIILIN BhIpAKEHHbIE U3MEHEHHUSI B ncnonb3oBaHuu @X. B nenom norpednenue
®X cHuzminoch B 2 paza: ¢ 11,4 go 5,6 YCI/100 koitko-gueit. [Ipu sTom pacxoapl Ha
npuooOperenne @®X cHuzwmch B 6 pa3 — ¢ 22% or Bcex 3arpar Ha
anTuOakTepuanbHble mpenaparsl B 2011 10 3,5% B 2014r. Haubonee ourytumbie
pe3yAbTaThl MOIYYEHBI IO TUIPOQPIOKCAUHY: 00bEM MOTPEOIEHUST YMEHBIIUICS B 3
paza - ¢ 8,4 mo B 2011Ir. mo 2,8 YCJI/100 koriko-gHed B 2014r., mpu CHUXKEHUU
(MHaHCOBBIX 3aTpar Ha Hero: ¢ 9,1% oT 3arpar Ha aHTMOAKTEpHUATIbHBIE MTPenapaThl B
2011r. mo 1,3% B 2014r. Ilotpebnenuwe neBodiokcaniHa U HOPQIIOKCAIIMHA
npaktuuecku He MeHstock — 1,2 YCJI/100 xoriko-guedt u 1,04 YCII/100 koviko-aHein
coorBercTBeHHO B 2011T. M 1,4 YCJI/100 xoiiko-mueit u 0,92 YCI/100 koiiko-maHEH
cootrBeTcTBeHHO B 2014r. I[loTpebnenne nedaokcalnnHa CHU3WIOCH Oojiee yeM B 3
paza — ¢ 0,77 mo 0,2 YCI/100 xotiko-gHel. Mokcuduiokcarud ObUT MCIIOJIB30BaH
Tosibko B 2013 u 2014 rr., co cHmxkeHueM rnokaszaress norpebnaenus ot 0,19 mo 0,02
YCJ /100 xotiko-nHei. 3a 4 roa mpou3onuio cHkeHne nmorpediaenus OX B 2 pasa,
pacxonoB Ha 3akynky ®X B 6 pa3, 4To n0Ka3biBaeT 3PPEKTUBHOCTH MPOTrPaMMBI

MOHHTOPHHI'Aa UCIIOJIb30BaHUA aHTI/IGaKTepI/IaJIBHBIX CpCACTB
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XAPAKTEPUCTUKA BHEKJIETOYHOI'O MATPUKCA
HOJUMUKPOBHBIX BUOIIVIEHOK U OIHEHKA
EI'O IPOHUINAEMOCTHU I AHTUMHUKPOBHBIX ITPEITAPATOB
Tpusna E.1O., Muponosa A.B., Kapumona A.B., ®enoposa M.C.,
baiinammmna J[.P., KatomoB A.P.
HNuctutyT dyHaamenTanbHoi Menuiuael u ouosiorun KOY, Kazanp

B Hacrosiiee Bpemsi MokazaHO, YTO OOJIBIIMHCTBO 3a00JI€BaHUM HMEET
MOJIMMUKPOOHYIO TTPUPOAY. 3a4acTyro OakTepuu oOpa3yroT KJIETOUYHbIE ariioMepaThl
B BHJIC TTOJIMMUKPOOHBIX OMOIIJICHOK, T/Ie IPOUCXOIUT MHTEHCUBHBIN OOMEH TeHAMH
YCTOWYMBOCTU K aHTUOMOTHKAM, U3MEHSIETCSI META0O0JIM3M KJIETOK, B PE3YyJIbTaTe YEro
MUKpPOOPTaHU3Mbl MPUOOPETAIOT YCTOMUMBOCTh K aHTUMUKPOOHBIM areHTam (AA).
Opnnako, B ciIy4ae AaHTaroHMCTUYECKOTO XapakTepa B3aUMOJCHCTBUA OaKTepuid
BHYTPH CIIO’KHOTO COOOIIECTBA MOYKET MPOU30UTH U MOBBIIIEHNE YyBCTBUTEILHOCTH
OakTepuil K HEraTUBHBIM (PaKkTOpaM OKpyskaromieit cpessl. [lokazano, 4To B cocTaBe
CMEIIaHHBIX COOOIIECTB 30JIOTHUCTOTO CTAa(UIOKOKKA C HEKOTOPHIM KIMHHUUYECKH-
3HAUUMBIMUA  TPAMOTPUIIATEIILHBIMU ~ OaKTEpUsIMH  MPOUCXOAUT  IOBBIIICHHE
YYBCTBUTEIHHOCTH MOCIAEAHNX K aHTHOMOTHKAM IMUPOKOTO CHEKTpa ACHCTBHS. ITO
MOXXET OBITh CBSI3AHO KaK C M3MEHEHUEM COCTaBa BHEKJIETOYHOI'O MaTPUKCa, U Kak
CJICJICTBUE TOBBIIIEHUE €r0 MPOHHUIIAEMOCTH Iy AA, Tak M C CHHTE30M (DaKTOpOB
aHTaroHM3Ma KJIETKaMH 30JI0THCTOro cTauiokokka. [Ipu aHanmsze GMOXUMUYECKOTO
cocTaBa MaTpHUKCa MOHO- W IOJIMBUJOBBIX OWOIUIEHOK S. aureus, P. aeruginosa,
E. coli, K. pneumonia 0Obl10 MmoKa3aHO, YTO B COCTaBe OMOIUIEHKH S. aureus —
K. pneumonia npoucxoauT M3MEHEHHE OMOXMMHUYECKOTO MPOGUIS BHEKICTOYHOTO
maTpukca. Tak, B CMeIIaHHON OHMOIJIEHKE HAOJI0a7I0Ch 3HAYUTEIbHOE YBEIMUCHUE
B-monucaxapuoOB M CHMXKEHHE OEJIKOBOrO KOMIIOHEHTa, [0 CpPaBHEHUIO C
MOHOMMKPOOHBIMHU OMOTUIEHKaMU 00ouX BUIIOB. [Ipu ananm3e maTpukca OMOIIICHKH
S. aureus — P.aeruginosa OBUIO YCTAaHOBJCHO 3HAYMTEIILHOEC CHW)KCHHE O-
NoJIuCaxapuoB M OEJKOBOIO KOMIIOHEHTa [0 CPaBHEHHUIO C OHMOIUIEHKON
P. aeruginosa. BeposiTHO, 9TO CBf3aHO C M3MEHEHHSIMH MeTaboaM3Ma OakTepHii B
OTBET Ha MEKKJIETOUHBIC B3aUMOJICHCTBHUS B COCTABE MOJMMHUKPOOHOTO COOOIIIECTBA.
[lonobHoe wu3MEHEeHHE COCTaBa MaTpUKCa MOXKET CIIOCOOCTBOBATH MOSIBICHHUIO
MIOPUCTHIX CTPYKTYP B MaTPHUKCE OMOIICHKH, YTO B CBOIO 0YEPEIb MOXKET IIPHUBOINUTH

K ITOBBINICHHUIO IIPOHUITACMOCTHU MAaTPHUKCaA JJIA AHTUOHMOTHKOB.

PaGora BeimonHeHa npu noaaepxkke rpanta [Ipesugenta PO mjist MOTOABIX POCCUNCKUX YUEHBIX —
kaHaunaToB Hayk (Ne MK-3052.2021.1.4) u PODU (npoekt Ne 20-04-00247).
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XAPAKTEPUCTHUKA CTPECCOYCTOMYUBOCTHU SHIOPUTHBIX
BAKTEPUM KAPTO®EJIA
Tyama A.A.%, Xait6ymmna JL.I.", Kapamosa H.C.!, Cramescku 3.2
1I/IHCTI/ITyT dbyHnaMeHnTanbHON MenuuuHel U 6nosorun KOV, Kazans
*TatHUNCX — ctpykrypHoe noapasneneane OUIL] KazHI[ PAH, Kazanp

Co3znanue O6uompenapaToB Ha OCHOBE MHKPOOPTaHU3MOB SIBJISIETCSI OJHUM M3
aKTyaJbHBIX HANPABICHUN CEIBbCKOXO03AWCTBEHHOW OMOTEXHOJOIMHU, OTKPBIBAIOIINM
HOBBIE BO3MOXXHOCTM B TIIOBBIIICHUH YPOKAMHOCTH KYJBTYPHBIX PaCTECHHH,
MOBBILICHUS] UX YCTOMUMBOCTH K Pa3IMYHBIM CTPECCOBBIM (DaKTOpaM OKpy KaroIen
Cpelbl, IMOJIyYE€HUsI HKOJIOIMYECKH O€30MacHOM NPOAYKIMH, a TaKkKe COXpPaHEHUS
Oajjanca B arpoOMOLIEHO3aX. OHJAOPUTHBIE MHUKPOOPTraHU3MbI, OKa3bIBAIOIIHNE
OJIaronpusTHOE BO3JCHCTBUE HA >KU3HEACATEIbHOCTh PACTEHHM, MPEACTABISIOT
coOOl MEepCIEeKTUBHBIM OOBEKT HCCIEAOBAHMI, HANpaBICHHBIX Ha pPa3pabOTKy
MUKPOOHBIX OMONpEnapaToB /Uil IPUMEHEHUSI B PACTEHUEBOJICTBE.

[enpto HacToOAlIEH pabOTHl SIBUJIACH OIIEHKA CTPECCOYCTOMYMBOCTH H30JISTOB
SHAO(PUTHBIX OAKTEPHl pacTeHUu KapTodes.

OOBEKTOM UCCIENOBAHUS CIYXKWIH 6 H30JISITOB 3HAOMDUTHBIX OaKTEpHid,
BBIJICJICHHbIE U3 KIyOHEH W HPOPOCTKOB CEMEHHOTo KapTodens M3 KOJJIEKLIUU
TatHUMCX (Pecnyonuka Tartapctan). Mcciaegyembie OakTepuu MOABEPrajivCh
BO3/CHCTBHUIO CIENYIOMMX a0uoTHYeCKuX (akTopoB: YD-uziaydeHue, BbICOKas U
HU3Kas TEMIEPATyphl, BHICOKAs KOHILIEHTpALMs XJOpUJA HATPHUS, OKHCIUTEIbHBIMH,
KUCJIOTHBIN CTPECCOPHI.

VY CTaHOBIEHO, YTO BCE WIECTh M30JSATOB 3HIO(MUTHBIX OaKTEepHil KapTodens
COXpPaHSIOT KHU3HecrocoOHocTh mnpu Temmeparype +75°C. Ilpu mnoHmwkeHUn
TtemriepaTypbl 10 +4°C HaOm0gaeTcss OTCyTCTBUE pocTa m3oisTa 4.1, cmalblil poct
uzonstoB: 7.3, 10.2, 17.1, 18.1 u aktuBHBIN pocT uzomnsta 22. JIga uzonsra (10.2, 7.3)
COXpaHsUIM JKU3HecnocoOHOCTh mnocie Y®d-uznyuenuss B Tedenue 30 wmuH.
OKHCIIUTENBHBIN CTpPECC, BbI3BaHHBIM MPUCYTCTBUEM B CpEIE IMEPEKHCH BOAOPOJA
(3%), n3MeHeHne KUCIOTHOCTU NUTaTenbHOM cpeanl (pH 3.5) n ocMoTHYecKui 1IOK,
oOycnoBnenHbiii 3M NaCl, BbI3bIBaOT 3HAUUTEIBHOE YTHETEHHE POCTA UCCIIETYyEMbIX
U30JISTOB 2HIOMUTHBIX OakTepuil. HekoTopyio yCTOMUMBOCTH K OKHCIUTEIHLHOMY
CTpECCy IEMOHCTPUPOBAI U30JIST 22, OCMOTHYECKOMY IIOKY — M30J1T 18.1.

HanpHeliee wu3ydyeHue (HU3UOJIOT0-OMOXUMHUYECKUX CBOMCTB  M30JISITOB
SHAOPUTHBIX  OakTepuii  KapTodenss MO3BOJUT  pa3paboTaTb  MHUKPOOHBIC
Oouomnpenaparbl JJs CTUMYJSIIMKA pOCTa KYJIbTYPHBIX PACTEHHH B CTPECCOBBIX

YCJIOBHSIX.
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CKPUHUHI' AKTUHOBAKTEPHUAJIBHBIX
IHITAMMOB - BUOIECTPYKTOPOB MEJTIOKCHUKAMA
Tsu C.M.l, Tromuna E.A. 12
1HepMCKHP“I rOCyJIapCTBEHHBIN HAIMOHAIBHBIN UCCIEN0BATEIbCKUN YHUBEPCUTET
ZI/IHCTI/ITYT AKOJIOTHH U TeHETUKH MUKpoopranu3sMoB YpO PAH, Ilepmb

Menokcukam (Cy14H13N30,4S,; CAS: 71125-38-7; 4-ruppokcu-2-metuia-N-(5-
MeTHI-2-Tuasommn)-2H-1,2-6en30trna3ni-3-kapOoKcaMu/T 1,1-nuoxcum) —
HECTEPOUIHBIN MPOTUBOBOCTIIAINTENIBHBINA MTPENapaT U3 IPyIIbl OKCUKAMOB, ITUPOKO
JNETEKTUPYEMBIM B DKOJIOTMYECKMX MaTpulax. B Hacrodmiee BpeMs OTCYTCTBYIOT
CBElleHHWsT O MHUKpOOHOM jerpaganuu jaaHHoro (apmmommoranTta. Cpenu
MUKPOOPTaHU3MOB, EPCIEKTUBHBIX I OMOKOHBEPCHUH U JIETOKCUKAIIMU IIIUPOKOTO
CIEKTpa KOHTAMHUHAHTOB, BBIICIISIIOT aKTUHOOAKTEPHH.

B pabGorte ucnonszoBanu 102 mramma akTuHOOakTepuid M3 PermoHanbHOR
npOoQUINPOBAHHON KOJJIEKIIMM  aJIKAHOTPO(PHBIX MHUKPOOPTaHU3MOB (aKPOHUM
NorM; WDCM # 768; VYHY/LUKII 73559/480868; www.iegmcol.ru),
npuHaUIekKalme ciaeayiommMm  Bugam  Gordonia alkanivorans (2 mramma),
G.amarae (1 mramm), G. amicalis (2 mramma), G. sputi (1 mTamm),
G. rubripertincta (14 mrammoB), Rhodococcus aetherivorans (3 mramma), R. cerastii
(3 mramma), R. cercidiphylli (1 mramm), R. corynebacterioides (2 mramma),
R. erythropolis (16 mtammoB), R. fascians (10 mrammos), R. globerulus (2 mramwma),
R. jostii (3 mrramma), R. maanshanensis (2 mrramma), R. pyridinivorans (2 mramma),
R. gingshengii (5 mrramma), R. rhodochrous (10 mramma), R. ruber (19 mrramMoB),
R. wratislaviensis (1 mTamm), R. yunnanensis (2 mramma). Omnpenenenue
MUHUMAaJIbHON mojaBisitomei konuentpanuu (MIIK) mpousBoaunu ¢ MOMOIIBIO
MUKPOJIYHOYHOTO METOJIa CO Crenu(puyeckuM okparmBanueM 2-(4-iiogodenrn)-3-
(4-uutpodennn)-5-pennnrerpazonuem (INT-Tect).

Ilo wammm ganaeiM, noka3atenu MIIK wMenokcukamMa B OTHOIICHHUU
MCCJIEIOBAHHBIX KYJIBTYp BapbupoBaiu ot 625 mo > 5000 mr/m. Cpenu nHambosee
YyBCTBUTENIBHBIX K MeJlokcukamy (MIIK = 625 Mr/a) BbISBWIM IITaMMBI BHUJIOB
R. cerastii, R. fascians, R. yunnanensis. K wHaubonee yCTOWYMBHIM
(MIIK > 5000 mr/n) otHeceHsl mpencraButenn BujgoB G. amarae, R. aetherivorans,
R. globerulus, R. erythropolis, R. jostii, R. pyridinivorans. Ilpsmoi koppensinuu
MEXAY TAKCOHOMUYECKON MPUHAICKHOCThIO aKTUHOOAKTEPUM M YCTOMUYHMBOCTBIO K

MCJIOKCHKaMy HC BBISIBJICHO.

HccnenoBanue BBINOJIHEHO 3a cueT rpanTta Poccuiickoro Hayunoro ¢onna Ne 21-14-00132
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KOMIUVIEKCHASA ONEHKA XUMHUYECKOI'O COCTABA
N MOP®OJIOI'MU BUOIIJIEHKUA BACILLUS SUBTILIS
Dan3yJuiH I[.A.l, MakiakoBa O.H.l, 3yeB IO.CD.l, KoGenes A.B.
Knemenrses C.B.% Cuporkun A.C.°
'Kazaucknii nHCTHTYT GHOoXuMuH 1 Grodmsnku OUIL] KasHI[ PAH

2 9 o ) 9
Kazanckuii HallMOHAJIbHBIN UCCJIICAOBATCIIbCKUH TCXHOJIOTHYCCKNH YHUBCPCUTET

B mHacrosimiee BpeMsi UpEe3BBIUAMHO AaKTyaJdbHBIMU SIBJSIIOTCSL POIECCHI,
CBSI3aHHBIE KaK C MEAMIIMHCKUMHU, TaK U OMOTEXHOJIOTMUYECKUMHU HMCCIIEIOBAHUSIMH,
MOCBAIIEHHBIE HW3YYCHUIO AaKTUBHOCTH MHMKPOOHBIX COOOIIECTB, B YacCTHOCTH,
00pa3oBaHUI0 U (PYHKIIMOHUPOBAHUIO MHUKPOOHBIX OWOIUICHOK, MPEICTaBIISIONINX
co0Ol KJIETKM MHUKPOOPraHU3MOB, HWMMOOWIM30BAaHHBIX B IMOJIMCAXapHIHOM
MaTpPUKCE Ha TOBEPXHOCTH HocuTend. JIns mNOHMMaHHWS H3THX MPOIECCOB
UCIIOJIb3YIOTCS AHAJIUTHUYECKUE METOJIbI, IO3BOJIIOIIME COXPAHUTh HWHTAKTHYIO
CTPYKTYpY OHOIUICHOK M TOJIy4aTh OINEPATUBHYIO MH(POPMAIMIO HA MPOTHKEHUU
BCETO IUKJIA JKU3HEIESITEIbHOCTH MUKPOOHOTO COOOIIECTRA.

B pabore mnpoBeneHO COMOCTAaBUTEIBHOE HW3YYEHHE KHUHETHKH pocTa
MUKpOoOHOH KynbTypbl Bacillus subtilis, Beraenennoit u3 MukpoOHOTO cOOOIIECTBA
OUMCTHBIX COOPYXEHUH, B TeueHue 24 4YacoB KYJIbTUBUPOBAHHA Ha TBEPAOM
cyOcTpaTe ¢ UCIOJIb30BAaHUEM KOMIUIEKCA METO/I0B KJIACCUYECKON MUKPOOHOJIOTUH U
ouoxumuu, NUK-Oypbe crnexkTpockonmuu U KOH(POKATHLHOM MHUKPOCKOIHMH C IEJBIO
MOJIyYeHHS B3aMMOIONOJIHAIOIEH HHPOPMALIUK O CTPYKTYPE U XUMHUYECKOM COCTaBe
OWOIJIEHKH Ha pasHbIX cTaausx pocta. I[lokazaHo, uyTo Mopdosorus OHOIIECHKU
U3MEHSETCS OT PaBHOMEPHOTO 3acCEJeHHs] MOBEPXHOCTU HOCHUTENS IUIAHKTOHHBIMU
KJIETKAaMH Ha HaYaJIbHOW CTaguu pocra (6 4acoB) JO HAKOIUICHHS] BHEKJIETOYHOTO
MaTpukca M o0pa30BaHHUS MUKPOKOJOHHMA B SKCIOHEHLMAIBHON M CTallMOHAPHOU
daze (12—-18 yacel) M MOCTENEHHOTO WCTOIECHUS MaTpukca B (a3e OTMUpAHUS
KJIeTOK (24 vac). CyMMapHOE HAKOIJIEHHWE OENKOB, MOJMCAXAPUI0B U HYKIEHHOBBIX
KHCJIIOT B OHWOIUICHKE B TMPOIECCe KYIbTUBUPOBAHUS MEHSETCS CHUMOATHO U
KOPpPETUPYET C YBEIMUECHUEM TOJIIUHBI OMOTIJIEHKA Ha HOCUTEJIE.

MaccuBHOCTh OMOTUICHKH COTIPOBOXIACTCS HAKOIJICHUEM BO BHEKJIETOYHOM
MaTpHKce aib(ha-CrupalbHOro OelKa, HyKJIEHMHOBBIX KUCIOT U MOJUCAXAPHUIOB.

Takum o00pa3oM, MOXHO CJenaTh BBIBOJA O TOM, YTO WCIOJb30BAHHE
B3aUMO/IOTIOJIHSFOIINX MUKPOOHOJIOTUYECKUX, OMOXUMHUYECKHX, bu3uKo-
XUMUYECKUX METOJIOB HCCIEOBAHUS TO3BOJSET MOJYYHUTh JACTAIM3UPOBAHHYIO U
HanboJiee T0CTOBEPHYIO HH(OPMAIIUIO O CTPYKTYpE OaKTepHaTbHBIX OUOTIIICHOK.
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AHTUMHUKPOBHOE JIEHCTBUE METABOJIUTOB STAPHYLOCOCCUS
AUREUS B OTHOHIEHUMU KIIETOK PSEUDOMONAS AERUGINOSA
®enoposa M.C., Muponosa A.B., Tpusna E.}O., KatomoB A.P.
HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

B HacTosmee BpeMs ObICTpOE pa3BUTHE aHTHOMOTUKOPE3UCTCHTHOCTH CBS3aHO
C aKTUBHBIM MCIOJIH30BAHUEM aHTUMUKPOOHBIX MPEMapaToB BO BCEM MUPE OCOOCHHO
B CBSI3M C PACIpPOCTPAHCHHEM KOpOHABHUPYCHOU mH(peKkmnu. OIHUM W3 MEXaHU3MOB
YCTOMYMBOCTU OAKTEpHUl K aHTHOMOTUKAM CITY’KUT MX CIIOCOOHOCTH K 0Opa30BaHUIO
ouoreHok. Staphylococcus aureus n Pseudomonas aeruginosa — ogHW W3 CaMbIX
pacIpoCTpaHEHHBIX TMATOTEHOB, CIOCOOHBIE TMPOSBIATh B3aMMOJECHUCTBUS  Kak
CHHEPrHYECKOro, TaK M aHTarOHUCTUYECKOTO XapakTepa mpu 00pa3oBaHUU
CMeIIaHHbIX OuorieHoK. Panee HaMu OBLIIO MOKA3aHO, YTO BHECEHHE KYJIbTYPAIbHOU
KUAKOCTH S. aureus MOAABISIET KU3HECTIOCOOHOCTh P. aeruginosa. 1103ToMy 11€bIO
JaHHOUM PaOOThl OBLIO BBIIECTUTH (PPAKIUIO BHEKJIETOUHBIX META0OJIUTOB S. aureus,
AKTUBHBIX B OTHOILICHUH KJIETOK P. aeruginosa.

HamMu mokazaHo, 4YTO BHECEHHE KYJIbTYpaJbHOM >KHIKOCTH S. aureus
MPUBOJUIO K THOEIU OTKPENMBIIUXCS KIETOK P. aeruginosa mnpu pa3daBiIeHUU
KyJIbTYpaJIbHOM JKUJKOCTH B 2 pa3a, a KJIETOK B OuoruieHke - nmpu pazodasnennn KXK B
4 paza. Tak Kak y rpaMIIOJIOXKHUTENbHBIX OaKTEpUil dYallle BCEro CEKPETHUPYIOTCS
AHTUMUKPOOHBIC TENTHABI, MOJOMpPATM ONTUMAaNbHBIE ycioBus pH u Temmepatyp
JUIsT UX BbIACNCHUS. B ycloBuUsSX MOBBIMICHHBIX TemmepaTyp (60°) Habmroaanoch
CHIDKCHHE aHTHOAKTEpHUAJIbHOW aKTUBHOCTH, a 3akHcieHue cpeabl (pH3) mosbimano
AHTUMHUKpPOOHBIE CBOMCTBAa. Tak Kak OaKTEpUOIMHBI YacTO COPOUPYIOTCA Ha
MTOBEPXHOCTH KJIETOK, TPOBOJUIIN UX ECOPOIUIO C KIETOK S. aureus B TIUITTHOBOM
oydepe (25MM pH 2.5). [ns u3BiaedYeHUs LEIEBBIX METAO0OIUTOB M3 MOJYYEHHBIX
npo0 OTMBITHIX KIETOK M KYyJIbTYpallbHOW KHIAKOCTH, MPOBOJUIN CTYIEHYATYIO
TBEpAO(a3HyI0 AKCTPAKIMIO C AalbHeWlied JuopuibHOW cymkoil. B pesynbrare
HanOoJIbIIas aHTUMHUKPOOHAsT aKTUBHOCTH HaOmomamack npu dmorun 40%-HbIM
pacTBOpOM aneToHuTpuia. Yabrpadunsrpanus npod Ha PES-mMemOpanax ¢ otceukoi
3 u 10 x/la moka3ana, 4To MeTabOIUTHI HaxoaaTcs B auama3one 10 10 x/a.

JanpHelime uccieaoBaHus OyayT HampaBieHbl Ha UACHTU(DUKAIIMIO JAHHBIX

META00JIUTOB.

Pabora BeImONHEHa mpu mojjepkke rpanta Poccuiickoro Hayunoro ®onma (Ne20-64-
47014).
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HUTOTOKCHYHOCTD ITMJIJTAPAPEHOB B OTHOIIEHUUA KJIETOK
AJEHOKAPIIMUHOMBI JIET'KOT'O A549
XabubpaxmanoBa A.O., Hazaposa A.A., 3enenuxus I1.B.

HNuctutyT pyHaamenTanbHoi menuiuasl u ouonornu KOV, Kazanp

Cuctembl noctaBku JiekapcTtB (DDS), mocTpoeHHbIE Ha HAHOHOCHUTENSX,
NPUBJICKAIOT OTPOMHOE BHHUMAHHME U3-32 HX BBICOKOM OHMOCOBMECTUMOCTH U
MEHBIIIETO KOJMYEeCTBa MOOOYHBIX A((HEKTOB MO CPABHCHHUIO C TPaAUIIMOHHBIMU
JIEKapCTBAMH. OcoOb1it UHTEPEC BBI3BIBAIOT (byHKIMOHATIM3UPYEMbIE
nuiap[njapessl, cnocoOHbie 3QPEKTUBHO CBA3BIBATH Pa3INUHbIC THIIBI MOJIEKYJ B
CBOUX TOJIOCTAX, CO3JaBasi CEPHUI0 PEATHPYIOIINX HA CTUMYJIbI CYNPaMOJIEKYJISIPHBIX
ampudunon. IlumnapapeHsl Takke MOryT OBITh CcOOpaHbl B HAHOYACTHIIHI,
oOJnafaronye yrnpapiasieMoi CTaOUIbHOCTBIO.

[lenbto wHcciienoBaHUsl SBISJIACH OIEHKA IUTOTOKCUYHOCTH MHJIIApapEeHOB
AsN — 294, AsN — 298, AsN — 300, AsN — 302, AIG — 205, coxepkarmmx
AMUHOKHUCJIOTHbIE U  OeTauHOBbIE  (PparMeHThl, B  OTHOILICHUH  KJIETOK
aJICHOKapIIMHOMBI JIETKOTO uesioBeka AS549.

Knerkn A549 xynsTuBHpoBad B 96-1yHOUHBIX IUTaHIIETax B cpene DMEM ¢
nobasnenueM 10% ¢etanbHON CHIBOPOTKHU TensT, 4 MM rirytamuna u no 100 ex/mi
MEHUIWJIMHA, CTPENTOMUIIMHA U KaHamulluHa B atMocdepe 5% CO, npu 37C. B
Ka)KIyI0 JIYHKy IUIAHIIETOB BHOCHIM B cycrensun 10° knerox/nynky. Uepes cyTku
MOCJI€ MTOCEBA 3aMEHSIIM CPely B JIYHKAaX Ha CBEXYIO C J00aBICHUEM MUILIAPAPEHOB
(AsN — 294, AsN — 298, AsN — 300, AsN — 302, AIG — 205) B KOHIIEHTpaIUAX 2
MKr/mi, 5 mxr/mi, 10 mxr/mim, 25 Mxr/mn u 50 mxr/min.  VI3MeHeHHe Toka3artenci
KU3HECTIOCOOHOCTHU OIIeHUBaJM nocie 24 4 unkyoupoBanus B MTT-tecTe.

VYcTaHOBIIEHO, 4YTO BO BCEM JHUAlla30HE HCCIEIOBAHHBIX KOHIIEHTPAIIUS
(2 - 50 mxr/mn) mumapapensl AsN — 298, AsN — 300, AsN — 302 ue obGmamanu
CITOCOOHOCTBIO CHHIKATH JKHU3HECIIOCOOHOCTh KIIETOK AS549. Taxxke OBLIO MOKa3aHO,
gyto muiapapeHbl AsN — 294 u AIG — 205 Ob11u IMTOTOKCUYHBI TS KIIeTOK A549 B

KOHILEHTpaUsAX >25 MKI/MJL.
Pabora BbimonHeHa mnpu ¢uHAHCOBOM monnepxke rpanta Ilpesunenta Poccuiickoit

®denepanuu 11 TOCYAAPCTBEHHON MOJIEPKKH MOJIOJBIX POCCUMCKUX YUEHBIX — KaHJIUJATOB HayK
(MK-723.2021.1.3).
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O EHKA RAD50 B KAYECTBE IIOTEHIIMAJIBHOI'O MAPKEPA
YYBCTBUTEJIBHOCTHU PAKA SIMYHUKA
K XUMHNOTEPAIIEBTUYECKUM IIPEITAPATAM
Xamurosa U.P., Hypranuesa A K., Kusmosa P.I'".
NuctutyT PyHmamenTaapHol MequnuHbl 1 Ouosorun KOV, Kazanp

Pak sauunuka (PS) sBisercs omHuM W3 HamOoJiee paclpOCTPAHEHHBIX U
CMEpTENbHBIX OHKOTMHEKOJIOTHYECKUX 3a0oyieBaHUM. [IATHiieTHSISI BBDKMBAEMOCTD
nanueHToB coctaBisieT meHee 45%. CranpmaptHas cxema ledeHusi PS5l Bxmrowaer
IUTOPEAYKTUBHYIO XUPYPrUIO B COYETAHUM C XUMHUOTEpanueid Ha OCHOBE IJIATHUHBI.
Y CTOMYMBOCTh OMYXOJIEBBIX KIETOK K TpernapaTraM IUIAaTUHBI OTPAaHUYMBAET MX
HCTIOJIb30BaHUE MPU 3aMyIIEHHbIX cTaausX PS. Pe3ucTeHTHOCTh OMyX0JIeBbIX KIETOK
K MpernapaTtaM IUIaTUHBI MOET OBbITh BbI3BaHA IMOBBIINICHHONW CIIOCOOHOCTHIO K
penapaunn JIHK B kieTkax, B TOM uwmcie 3a cyeT KoMIuiekca pernapanuu MRN,
UTPAIOIIET0 BaXXHYIO posib B oTBeTe Ha mopexaeHue JJHK. Hoknayn rena RADSO0,
BXodmero B cocraB koMmiuiekca MRN, B kineTouneix nunusax P yBenmnmuuBaet
YyBCTBUTEIBHOCTh KJIETOK P Kk nucminaTtuHy, 4TO JAelaeT ero MOTEHIHAIbHOM
MUIIEHBIO JUIsI TAPTeTHOW TEepalud W TMOTEHIIMAILHBIM TMPEAUKTUBHBIM MapKEepPOM
YYBCTBUTEIHHOCTH OITyXOJIEBBIX KJIETOK K TMpernaparaM IUIaTUHBI U, BO3MOXHO,
JIPYTMM TIPOTHUBOOMYXOJIEBBIM MpenaparaMm. Jlis pabGoTel ompenensyii  ypOBEHb
skcnpeccun reHa RADS0 B 6-tm knetounbix JuHusIX PS ¢ momompbio 1mudpoBoit
kanenpHoit IIIP u Bectrepu-OmoT ananmuza, a Ttakke I[C50 nucnnatuHa u
JOKCOpYOHIIMHA [IJI1 JTUX KJICTOYHBIX JMHUNA. Koppensuuio MexXay ypOBHEM
skcripeccun reHa RADS0 B kierounbix JauHHSX PS M MX 4yBCTBUTENBHOCTHIO K
[UCIUIATUHY W JOKCOPYOMIIMHY aHAIM3UPOBAIU MO KOAIDPHUIIMEHTY KOppPESIUU
Cnupmena (Rs) B mporpamme GraphPad Prism. 3naueHust abcomtoTHON 3Kcnpeccuu
reHa RADS50 na ypoBHE TpaHCKpumiuu ObUTH ONpenesieHbl B mpeaenax oT 19 go 67
konuil TpanckpunToB Ha Hr PHK, a Ha ypoBHe Tpancisiiuu ot 0,74 no 2,63 oTH. ex.
3nauenus [C50 mokcopyOuIMHA M IUCIIIIATHHA COCTABIISUIA JIJIS KJICTOYHBIX JIMHUN
OVCAR3 — 1,284MxM wu 12,47mMxM, OVCAR4 — 1,22mMxkM u 8,73MxkM, OVCARS —
I,16MxM u 4,72mMxM, CAOV3 — 0,57MxM u 2,44mxM, SKOV3 —1,14MxkM u
5,3MkM u Al1847 — 1,41mMxM u 6,86MKkM cooTBercTBeHHO. Koppemsuun Mexay
ypoBHeM skcnpeccun reHa RADS0 Ha ypoBHE TpaHCKPUNIMKU M TPAHCISAIUU |
YyBCTBUTEJIPHOCTRIO KJIETOK paka sIMYHUKA K [pernaparaM LUCIUIATHH U

I[OKCOPY6HHI/IH HE BBIABJICHO.
PaGora BEIONHEHA B paMKax HpOFpaMMBI CTPATCIUYCCKOro aKaACMHUYICCKOIO JIMACPCTBA

Kazanckoro (IIpuBomxckoro) dhenepaibHOT0 yHUBEpCUTETA.
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TAJOTOJIEPAHTHBIN IITAMM DIETZIA MARIS,
BBIJIEJJEHHBINA U3 MECTOPOXKJIEHUS MUHEPAJBHBIX COJIEN
Xapuronosa M.A.", Kynpusuosa-Ammsa ®.I'"., Teperyiosa JI.P.}, Illakupos T.P?
Baguma M.C.%, Mnbumckas O.H.

1 NHctuTyT PyHIaMeHTaIbHON MeTUIIUHBI U Ononoruu, KOV
A0 "Llenrpanbusiii Hayano-HccnenoBarenbckuit MHCTUTYT re0I0rni HepyIHBIX
MOJIE3HBIX UCKOMAEMBIX"

Cpenpl oOuTaHus rajJoQuIbHBIX U rajJOTOJIEPAHTHBIX OAKTEPHU pa3HOOOpa3HBI
Y MHOTOYHMCJIEHHBI, K HUM OTHOCATCS MOps, OKEaHbI, COJIIHBIE 03€pa, COJOHYAKH.
['unepcanuHoBble cpenbl oOWTaHUA (OPMUPYIOTCS U B pe3ysibTare TaKuX
AHTPOIIOT€HHBIX BO3ACHCTBUN KaK MPOMBIIIJIEHHBIE pa3pabOTKU MECTOPOKICHHMA
KAJIMMHO-MarHUEeBbIX U HATPUEBBIX COJIEH.

B ckBaxXmHHOM paccolie SIKIMHCKOTO MECTOPOXKAEHUS MUHEPATIBHBIX COJIEH B
pe3yibpTare MpsMOrO0  MHKPOCKONMMPOBAHUS  OKpall€HHbIX MeTonoM ['pama
npenapaTtoB ObUTH OOHApYKEHBI O0OBEKTHI B (hOpME KOKKOB HJIM DJIUIICOB (KOPOTKUX
HaJo4eK) cuHe-(UOoJIETOBOro LBeTa. AHAJIN3 MUHEPAIBHOIO COCTaBa Mpo0 IMoKaszal,
YTO OCHOBHBIM KOMIIOHEHTOM paccoiia siBisieTcsi NaCl, mpucyTcTByromuii B J101€
71,5% (ramut). Comepxanne MgCl, (MgCl,-6H,0, oumodpur) u KCl (cuibBuH)
MPUMEPHO OAMHAKOBO, okoyio 12%, CaSO, (aHrMAPUT) COAEPKUTCA B MEHBUIMX
konumdectBax (3,8%). Uepes 48 yacoB mocie moceBa 0Opas3llioB HAa COJICBOM arap
(xonuenTpauus NaCl 6%) dukcupoBanu OJHOPOIHBIE MEIKHE KOJOHUM OEKEBOIrO
nBera guamerpoM J0 2 mMM. K 72 yacy pocTta KOJIOHUU TPHOOpETaid OpaH>KEBHIN
OTTEHOK. 3aTeéM MUTMEHTAalusl CTaHOBUJIACh 00JIe€ MHTEHCUBHOM, 00pa30BBIBAIUCH
BBINIYKJIbIE, OJIECTAIINE, KOPAJLUIOBO-KPACHOTO IIBETAa KOJIOHWU C POBHBIMU KpasiMH,
COCTOAILIME W3 TPAMITIOJIOKHUTENbHBIX HE CHOPOBBIX KOKKOBBIX M AJUTMIICOBUIHBIX
KJIETOK, penko oOpasyrommux V-obpasueie dhopmbl. st MALDI-ToF MS ananuza
ObLI0O OTOOpaHO 8 OTHENbHBIX KOJOHWUH. B pesynbrate uaeHTudukanum ObUIO
YCTAHOBJICHO, YTO HCCIEIYEMbIH MHUKPOOPTaHU3M SBJSIETCA MPEICTABUTEISAM
aktuHoOakTepuit — D. maris (mokazaTtenb AOCTOBEpHOCTH pe3yiabrata 99,9). s
ONpENICNICHHs] JUara3oHa TaJIOTOJEPAHTHOCTH MOJYYEHHbBIA HM30JISIT BhIpAIIUBaid B
MUHHMMAaJIbHOM Cpele B Mpelenax MHTEpBajga U3MeHEHU con€HocTh oT 1 no 10%.
YcTaHOBIIEHO, YTO BbIAEICHHBIA mTaMM D. maris crmocobeH K pocTy MpU BBICOKHX
KOHIIEHTpAIUAX COJeH, MpUOMMKAIONIMXCS K HACBIIIEHUIO CKBAKMHHOIO paccoJjia
(11%), XOTs1 HHTEHCHUBHOCTh POCTA MPH KOHIIEHTPALUAX COJIU BbIlIe 7% CHUKACTCS

BTpOE.
Pabota BeImoHEHa pu noaepxke rpanta Poccuiickoro Hayunoro @onma No 22-24-00036
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I'EHETHYECKOE PASHOOBPA3HUE U AETEKIUA ITIJIASMU /L
MN30JISATOB KLEBSIELLA PNEUMONIAE, MPOAYUHUPYIOLUIUE
KAPBAIIEHEMA3bI OXA-48, I10 PE3YJIBTATAM INIOJIHOTEHOMHOI'O
CEKBEHHWPOBAHUA
[TakpymmrHa 3.P.1’2, MappnaHoBa A.M.l, OUaenbIITCHH M.B.2
! HNuctutyT pyHaameHTanbsHoi meauiuabl U ouonornu KOV, Kazanp
? CMOJIEHCKHI TOCYIapCTBEHHbIH MEIUIMHCKHIT yHHBEpCHTET, CMONICHCK

Klebsiella pneumoniae, mpoayuupyromue kap6aneHemaswl (KII), siBisroTcst
cepreznoit mpobaemoit. B Poccun KII rpynnet OXA-48 coctaBusitor 6osee 70% ot
Bcex tunoB KIT K. pneumoniae. Hamu mpenacTtaBieHbl pe3yabTaThl HCCICIOBAHHS
TeHETHYECKOro pasHooOpasus OXA-48-npoayupyronux uzonsaros K. pneumoniae B
Poccun, a Takke pacnpoCTpaHEHHOCTh Pa3JIMYHBIX THUIOB Iia3Mul, Hecymux OXA-
48-mono6usie KII, BHyTpu BHma. [IpoBeaeHo momHOTEHOMHOE cekBeHupoBaHue 131
HeroBTopstorierocs u3oisata K. pneumoniae u3 22 crannonapos 16 roponos Poccun,
coopannbix ¢ 2013 mo 2017 rr. I'enomuyro JIHK Beipensiiu ¢ nmomoibio DNeasy
Blood and Tissue kit. CekBeHupoBaHue u cOOpKy reHOMa MPOBOAMIN Ha TIaThopme
NGS MiSeq u B mporpamme SPAdes v3.14.1. Hanuuue renoB KII onpenensmu ¢
oMotk BeO-matdopmel amrseq (https://amrseq.net/ru/). TunupoBaHue U30JATOB
npoBoawin ¢ ucnoip3oBanuem (https://bigsdb.pasteur.fr/klebsiella/klebsiella.html).
[Tna3smMuapl OMpeAessuid ¢ MOMOIIBI0 MporpaMMbl mob-suite v3.0.3 ¢ 06paboTkoii B
CLC Genomics Workbench v8.0. Cpenu nzyuennsix uzonstoB K. pneumoniae y 128
obHapyxeH reH blaOXA-48, y 3 usonsaro — blaOXA-244, u3 rpynmnsr OXA-48-
noxo0HbIX KII. ITo qanabiM reHoTHTIMpOBaHuS M30JTHI OXA-48-CPKP oTHeceHH! k

21 cukBeHc-TUMy, U3 KOTOpbIX 69,5% cocraBisiorT nBa cukBeHc-tuna: ST395 —
58,8% u ST307 — 10,7%. Tpu uzonsta, Hecymux ren blaOXA-48, npuHaiexanm K
runepsupyieHTHoMY KioHy CG23 (2 uzonsra ST23 u oqun — ST218). ¥V 71 uzonsta
red blaOXA-48 wim blaOXA-244 pacrionaraics Ha miasmuze rpynms! IncL, y 54 —
Ha miazmuae rpynnsl IncM2. Tlnasmunel rpynnst IncL unu IncM2 oOnapyxeHs! y
n30/19TOB 20 pasIMyYHBIX CHKBEHC-THIIOB, B TOM YHCJIE Y TPEX THUIICPBHUPYJICHTHBIX
u3ossatoB. Y aByx u3oiaToB ST395 m ST307 ren blaOXA-48, pacmonoxkeH Ha
PLAU-OXA-48-ono6Hoii mmasmuge. Y ognoro m3oisata ST3228 ren blaOXA-48
pacnosioked Ha tuiazmuze rpymmbl IncR. B Poccun cpenan nzonstoB OXA-48-CPKP
npeobnagaommM  reHotunoMm  sBisiercs  ST395. Pacnpoctpanenune OXA-48-
nogpo6ubeix KII mpoucxonut 3a cdet ux mepeiadd B cocTaBe miasmMu rpymmsl Incl
win IncM2 (panee oObenuHeHHbIX B rpymnmny IncL/M) kak BHYTpH OJHOMU

KJIOHAJILHOM JIMHUM, TaK ¥ MEX/y pa3HBIMU KIIOHaMH BHYTpH Buja K. pneumoniae.
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https://bigsdb.pasteur.fr/klebsiella/klebsiella.html

BJIMAHUE KOPOTKOHEITIOYEUYUHBIX ) KUPHbBIX KUCJIOT
HA MOTOPHUKY TOJICTOM KUIIIKU MbIIIH ITPU TUCBUO3E,
BbI3BBAHHOM BBEAEHUEM AHTUBUOTHUKOB
[aiixymnos U.@., Tapacosa A.C., Cutoukosa I".®.

NuctutyT PyHmamenTaapHol MequnuHbl 1 Ouosorun KOV, Kazanp

Kopotkornenoueunsie sxkupHble kuciaothl (KIDKK) — (amerar, mpornuoHar u
OyTHpar) — KIIOYEBbIE MHUKPOOHBIC IMPOIYKTHI, HAXOMATCS B TOJICTOM KHIIKE B
MUWUIUMOJISIPHBIX ~ KOHIEHTpamusix B cooTHomenuu  3:1:1.  Hawubonee
pacnpoctpanennsle  npoxayueHtel  KIDKK — otHocstes  k  Lactobacillus,
Bifidobacterium, Faecalibacterium, Clostridium u Eubacterium. IToka3zano, 4ro B
ToJNIcTOW Kumke 4enoBeka KoHueHTpanuu KIDKK moryr mocturate mo 150 mM,
Urpas BaXHYIO POJIb B PEryJslMMd TEpUCTAIBTUKU. HapyieHue MUKpOOHOTHI,
BBI3BaHHOE MPUEMOM aHTUOMOTHKOB (ADB), MpUBOAUT K CO3AaHUIO a3pOOHOI Cpeibl U
pPa3sMHOXKCHHIO a’pOOHBIX OakTepuit, Takux kak Salmonella typhimurium,
CHOCOOCTBYSl HApyLICHHUIO MPOHUIIAEMOCTH, OapbepHbIX (YHKIMA M MOTOPUKH
kumeyHuka. llenpto paborel Obuto u3ydenuwe BiusiHUS KIDKK Ha crnonTanHyio
AKTUBHOCTb TOJICTOM KHUIIIKU MBIIIM B YCIOBUSIX JAUCOMO3a, BHI3BAHHOTO BBEIACHUEM
AB. HccnenoBanu J1Be TPYIIbl MBILIEH: KOHTPOJIbHYIO U AB-rpynmy, nmojiy4aBuryto
KokTelnp Ab (HeomuinuH, BaHKOMUIIMH, amdoTepuiivH b, ammumwiuH u
MEeTpOoHK1a30/1). CerMeHThI TOJCTOM KHUIIKH 00JIafalid CIIOHTAHHON COKPaTHTEIbHON
AKTUBHOCTBIO, HHTEHCUBHOCTh KOTOpOM ObliIa ToBbIlIeHa B Tpynie Ab. B koHnTpose
CPEHSS YacTOTa COKpalleHWi coctaBmma 2.34+0.1 muu™, a B rpymme AB —
3.21+0.11 MI/IH_l, cpenusas ammumtyaa 0.77+£0.03 r u 0.89+0.04 T COOTBETCTBEHHO
(p<0.05). KymynsiTuBHas anrIdKaius anerara, MpornroHarTa wid OyTupara HaTpus B
koHUeHTpauax ot 0.5 1o 10 MM BbI3bIBaNIa 40303aBUCUMOE CHUKEHUE YACTOTHI U
aMIUTUTY/IbI COKpAIeHU B 00euX Tpymmnax, Ipu 3TOM HHruOHpyromme 3hQeKxTs
OyTupata HaTpusi ObulM HauOoJsiee BhIpaKEHHbIMH. B KOHTpOIBHOM rpymie OyThpar
Hatpusa (10 MM) cuuxan ammiutyny cokpamenuid ¢ 0.77+0.03 r mo 0.13+£0.01 r
(p<0.05). B rpymnne Ab cerMeHThI TOJICTOW KHUIITH ObLITM MEHEE UyBCTBUTEIBHBIMU K
unruoupytomemy s¢dexkry KIDKK, ammiutyma cokpamieHuit npu  J1eHCTBHH
Ooytupara camxkanach ¢ 0.89+0.04 r 1o 0.49+0.01 r (p>0.05), a yraeTaromumii ekt
Ha yactoTy coxpansuics (p<0.05). Ab mnpuBOIWIM K TMOBBIILIEHHIO YacTOThl U
aAMIUTATYbl CTIOHTAHHOW COKPATUTEIbHOW aKTMBHOCTH CEIMEHTOB TOJICTOM KHIIKH,

KIDKK nposiBisuin uHrubupyromue 3QQexTs.
HccnenoBanue BbInosHeHO pu puHaHCOBOM noepxkke PODU, npoekt Nel9-315-90084.
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MUKPODJIOPA ATEPOCKVIEPOTHYECKHUX BJIAIIEK
BPAXUIE®AJIBHBIX APTEPUI
lapudynmmna .M., TToznees 0.K?2 Xaitpymmau P.H.*
'TAY3 «MexXpernoHaabHbI KIMHUKO-IUAarHOCTUYECKUM LIEHTP», Kazanp

’KasaHckas rocyJapCcTBeHHass MeIUIMHCKas akaaemus, hunuan @I'bOY 10
PMAHIIO Munznpasa Poccun, Kazanb

HecmoTpsi Ha o4yeBUAHBIE yCIEXH B MPOQUIAKTHKE, TUATHOCTUKE U JICYCHUU
aTepoCKIIepo3a, €ro KIMHUYECKUE MPOSBICHUSA MPEACTABIAIOT co00il Hauboisee
JacTyl0 TIPUYMHY CMEPTH U SBIBSIIOTCS OJHAM €3 BAXHEHIINX WMCTOYHUKOB
3a00JIeBa€MOCTH, HMHBAJIWIHOCTH U Trocnutanu3auuu. K HacTosmiemy BpeMeHU
pa3pabOTaHO HECKOJIBKO TEOPH aTEpOreHe3a, CTaBsALIMX BO IJ1aBy yIjla HAKOIUJICHUE
TUnUA0B U AuchyHKuuu 3HA0Tenus. Ha pyOexe ThicsueneTHili JOKHBIM 00pa3oM
OblJJa OCO3HaHA BAXKHOCTh BOCHAJIECHHUS B I[IATOI€HE3€ aTepocKiepo3a M B
HOCEAYIOUINE NECATHIIETUS OHU CTajld OCHOBHOM TeMoil uccinenoBaHuil. Tem He
MeHee, NH(PEKIMOHHAs MPUPOJa aTepOCKIepo3a, MPEANOI0KEHUE O KOTOPOU ellle B
XIX B. BbICKa3zan P. BupxoB, 10 HACTOSIIEr0 BPEMEHU POJIb OCTACTCS MPEAMETOM
muckyccuid. C 3TOM LEeNbl0 HaMH ObUIO MPEANPUHATO H3YyYEHHE MUKPOOHOU
00CEMEHEHHOCTH aTEPOCKIEPOTHYECKUX OJsLIeK MaIMEHTOB C
aTEepPOCKIEPOTUYECKUM MOPAKEHWEM COHHBIX aprepuil. Llenb — OLIEHUTH 4YacTOTy
oOHapy>keHHsI MUKPO(IIOPHI B aTEPOCKICPOTHIECCKUX OJISIITKAX.

OOpa3upl  aTtepockiepornueckux Ossiiiek (AbB) coHHBIX aprepuit  ObulH
otobpanbl y 1315 narmuentoB (400 xenmmH u 915 myxuun) B Bo3pacte 31-90 ner
(cpennuii  Bo3pact 64,4 7eT), NEepeHecIIMX KapOTUAHYIO SHIAPTEPIKTOMHUIO.
OOpazip 3a0upany B aCENTUYECKUX  YCIOBUAX B OINEpPalMOHHBIX
MexpernoHaabHOTO — KJIMHUKO-IHarHoctuueckoro 1meHtpa (Kazawb, Poccus).
OTpuraTeIbHBIM KOHTPOJIEM Ha 3Tare 3a0opa OuonTaTa CIyKHJI «MaHEKEH OJISIIIIKI)
(ctepwnbHass MapieBas caldeTka, IIApUK), YCTAaHABIMBAaeMbId Ha CTOI B
OTepalMOHHON KOMHATe Ha Bech nepuoj usBieueHus Ab. @parment Ab pazmepom
2-3 cM. U (pparMeHThl «MaHEKeHa OJISIIKW» MOTPYKaJId B CTEPUIIbHYIO TPOOUPKY € 9
MJI. KUJKON THOTIHKOJIeBoU cpenbl (Himedia, unus) n HEMenaeHHO JOCTAaBIISUIA B
nmabopatopuio, Tae momemand B tepmoctar npu 35 °C. TloceBbl mpocMaTpuBaIu
exenHeBHO B TeueHne 60 cyrok. [Ipu mosiBjeHUM B MpoOUpPKax BUIUMBIX MPU3HAKOB
pocTa MPOBOJMIIM BBICEB Ha TBEPAYIO MUTATEIBHYIO CPEly — OCHOBY KPOBSHOTO
arapa (Pronadisa, Micmanus) ¢ no6aBnenuem 5% kpoBu nedpuOpuHUpPOBAHHON OapaHa
(KA) u arap llennepa (Pronadisa, WUcnanus) ¢ 5% nepuOpunupoBaHHOM KpoOBU
Oapana. [ToceBsl kynpTUBHpOBaIN 48 yacoB mpu 35 °C B a3poOHBIX U aHAIPOOHBIX
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YCIIOBUSX COOTBETCTBEHHO. [Ipu Hanmuuuu pocra Ha IUJIOTHBIX CpeAax MPOBOIAWIN
UACHTU(DUKAINIO a3pOOHBIX U aHA3POOHBIX KYJIBTYp ¢ moMoibio Habopos MUKPO-
JIA-tect CTA®Tect 1 AHADPOTtect (Lachema, Yexusi) coorBerctBeHHO. [Ipu
OOHapyEHUM NPOPOCTa B «MAHEKEHE OJIAIIKU», BCE pe3ylbrarhl noceBa Ab
BbIOPAKOBBIBAJIU.

Yacrorta O0OHapyKEeHUS MHUKPOOPTaHU3MOB B ounornrarax
aTEepPOCKIEPOTHUECKUX OJIAIIEeK  OOJIbHBIX C aTepOCKIepOo30oM OpaxuiiedanbHbIX
apTepuil y My>K4uH B 2,6 paza yamie (78,6+1,4 %), yem y xenmuH (29,842,3 %), uro
JIOCTUTaj0 TPAHMI] CTAaTUCTUYECKOW J0cTOBepHOCTH. Bcero Obuio BhIgEneHo 911
W30JIATOB ~ MHKpoopraHm3moB:  Propionibacterium acnes — 368  u30ITOB,
Propionibacterium avidum - 1, Staphylococcus spp. — 467, Staphylococcus
epidermidis — 67, S.aureus — 2, S.capitis — 2, S.warneri — 1, Enterococcus faecalis —
2, Enterobacter kobei — 1. Hambomee uacto oOnHapykuBamu P.acnes um Bumibl
Staphylococcus, wactora OOHapyXeHHsS 3THX MHKPOOPITIHH3MOB COCTaBHJIA Y
myxunH 33,8%1,6 % wu 51,8€1,7 %; y xenmun 14,8+1,8 % wu 16,3+£1,8 %;
accoIualuii IByX MUKpOOpPraHu3MoB y Mmyx4uH 7,3+0,9%, u y xenmun 1,5+0,6 %.

Hame UCCIIEI0BAHKE BBISIBUJIO HPUCYTCTBHE YKU3HECTIOCOOHBIX
MUKpPOOpPraHU3MOB B 00pa3iiax OMONTATOB aTePOCKICPOTUUECKUX OJISIIEK U BIOJTHE
BO3MOYKHO, YTO OHU BHOCSIT CBOM BKJIaJ B MMATOr€HE3 areporenesa. bosiee neranbHOe
U3YYCHHUE UX ITHOJOTUYECKON 3HAUUMOCTH B (DOPMHUPOBAHUN ATEPOCKIECPOTUUECKUX
OJstiek TpedyeT MpoBeACHUS JaTbHEUIIIUX UCCICTOBAHUM.
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MHUKPO®JIOPA KPOBU TATUEHTOB, CTPAJAIOIIIUX
ATEPOCKJIEPO30M BPAXULIE®AJIBHBIX APTEPUI
lapudynmmna .M., TToznees 0.K?2 Xaitpymmau P.H.*

'TAY3 «MexXpernoHaabHbI KIMHUKO-IUAarHOCTUYECKUM LIEHTP», Kazanb

’KasaHckas rocyJapcTBeHHass MeIuIMHCKas akaaemus, huan GI'bOY JIT10
PMAHIIO Munznpasa Poccun, Kazanb

ATepockiiepos3, KIMHUYECKne MaHu(ecTaluu KOTOPOTo CBSA3aHBI C HIIEMUEH
OpraHOB  KPOBOCHOOXKA€MBIX  TOPAXEHHBIMH  apTEpPUsIMU,  MPEICTABISET
MYJbTUCUCTEMHYIO TJIO0aNbHYI0O MpPOOJIEMYy COBPEMEHHOTO 3ApPaBOOXPAHECHHUS.
VYyacTue B DATOre€HE3€ aTepOCKIEpO3a BOCHAIUTEIBHOIO IPOLEcca I03BOJISIO
MPEANOJIOKNTh, YTO B MHULIMUPOBAHUM ATEPOreHe3a BAXKHYIO pPOJIb MOTYT HMIPaTh
UH(GEKIIMOHHbIE areHThl, MHOTHE MHUKPOOHBIE MPOAYKTHI CIHOCOOHBI BBI3BIBATH
anbTEepaLMIo U TpoJaudepanuio KIETOK SHIOTENNS U TJIAJKUX MBI, aKTUBUPOBAThH
Makpoaru UHTUMBI apTepUil, UHAYIHUPYS UX TpaHC(HOPMAIIUIO B IEHUCTHIE KIETKH,
HachIlIeHHbIE d(prpaMu xonectepuHa. [Iponudepanns KIeToK SJHAOTENNS U TJIaJKHX
MBIIIII U aKTUBAIMs MakpodaroB ¢ oOpa3oBaHHWEM MEHUCTHIX KIETOK MPUBOJIAT, B
KOHEYHOM WUTOre, K (POPMHPOBAHUIO AaTEPOCKICPOTHUECKUX Omsimiek. MOoxkHO
nojaratb, YTO MPOHUKHOBEHHWE MHUKPOOPTraHU3MOB B Ouyard HW3MEHEHUN B
COCYIUCTOM CTEHKE MPOUCXOJUT IeMaTOreHHbIM myTeM. [[ns 3Toro Hamu ObBLIO
NPEANPUHATO HU3YYCHUE MHUKPOOHOW OOCEMEHEHHOCTH TMepudepruiecKol KpOBU
MAalKMEHTOB C aTEPOCKIEPOTHUECKUM MOPAKEHUEM COHHBIX apTEepUil.

Jlnst BbIIENeHUST TeMOKYJIbTYp Obula oToOpaHa kKpoBb 151 mammentoB (118
My>X4MH U 33 sxeHUIMHBI) B Bo3pacTte 31-70 ner. Bce ydacTHHMKHM HcCClieOBaHUS
HNOJMUCHIBAJIM HHOOPMUPOBAHHOE COTJIacHe, IPOTOKOJ UCCIEN0BaHMsI ObLIT 0J100peH
JOKAJIBHBIM  ATHYECKUM KomMuTeroM ['AY3  «MeXpernoHaIbHbBIA — KIIMHUKO-
JTUATHOCTUYECKUM TIeHTp», npoTokodl Ne 46 ot 03.07.2013r. Bce oOcnemyembie
MMENY HOPMaJIbHYIO TEMIIEpaTypy Teja HaKaHyHE U B JIeHb 00CIeOBaHMs, a TaKkKe
HE MPUHUMAJIH aHTUOAKTepUaIbHBIC MPEnapaThl.

OOpa3ipl KpOBH OTOMpANU TEpe]l ONepalreil B aCeNTHYECKUX YCIOBHUSIX B
obbeMe 8 mur BO (hIIaKOHBI I aHa’pOOHOTO BBIPAIMBAHUSA TEMOKYJILTYp Bactec
(Becton Dikinson, CIIIA) u moMmemaju B aBTOMAaTHYECKUNA OaKTEPUOJOTMUYCCKUMA
ananmm3atop Bactec 9050 (Becton Dikinson, CIIIA) na 5-7 cyrok. B mocnenyromem
(pJIaKOHBI IPOIOIKAIM MHKYOMPOBaTh B TeucHue 6 Mecsues npu 35° C. BeiceBhl u3
¢dnaxkonoB Ha kxpoBsiHoi arap (KA) wm arap lllemnmepa (BioRad, ®panmnus) ¢ 5%
neuOprHUPOBAaHHOW KpOBbIO Oapana mpoBoawsiu Ha 7, 14, 28 cyTku

KyJIbTUBUPOBAHUS U Jajnee He pexe | paza B mecsil. B aspoOHBIX yCIOBHUSX Yallku
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uHkyOupoBanu 2-4 nusa npu 35 °C, B aHa’poOHbIX — 48 yacos. [Ipu Hanmuum pocra
Ha IUIOTHBIX Cpeaax MACHTU(DHUKAIINIO adpOOHBIX U aHA3POOHBIX KYJIBTYP MPOBOIUIH
¢ nomouisio HabopoB MUKPO-JIA-tect, CTA®tect u AHADPOTect (Lachema,
Uexwusi). B kauecTBe METONOB aHAIM3a MEXIPYIIOBBIX pPAa3IUYUil pe3yibTaTOB
UCIIOJIb30BAIM METOJIbl, OCHOBaHHbIE Ha ompezaenenun t-kpurepusi Cteionenta u U
Kkpurepuss MaHHa-YUTHH.

Yactora o0OHapy>KeHHUS MHUKPOOPraHU3MOB B TNEpUPEPUUECKON KpPOBU
O00JBHBIX C arepockiiepo3oM coctaBmwia  11,3+2,6%. Poct mukpoopraHuzMoB
obHapyxeH B 17 obpasnax, y 16 myxuun (13,6+£3,2%) u 1 xxenmusns! (3,0+£3,0%),
(p>0,05). Bepocmme Oaktepun ObulM  UAEHTU(GUUUpPOBaHB Kak P. acnes,
Staphylococcus epidermidis u Stenotrophomonas maltophylia. P. acnes oOHapy>xeH
y 14 myxuun (11,9+3,0%) u y onxnoit xeHmuHb! (3,0+3,0%). Cpenu marueHToB
My>K4uuH B Bozpacte 51-60 net B 7 (18,4+6,3%) u3 38 npob nepudepudeckoit KpoBu
ObUTH 0OHapy»KeHBI P. acnes, B ogHoi poode — S. epidermidis (2,6+2,6%) u B apyroi
npode S. maltophylia (2,6+£2,6%). DTu JaHHBIE KOPPEIUPYIOT C JaHHBIMH,
MOJIyYeHHbIMH paHee Apyrumu aBTopamu. B uvactHoctn, C. Dagmadgaar ¢ coaBr.
(2015) mnpu moceBax KpoBH JOHOpPOB S0-7meTHEro Bo3pacTa OOHAPYKHII
’u3Hecrocoonesle P. acnes (23%), S. epidermidis (38%), S. caprae (8%),
Micrococcus luteus (5%) u Acinetobacter Iwoffii (3%). MoxHo mosarath, 9to (Gakt
CYLIECTBOBAHHS TMOTEHIIMAIBHO >KU3HECTIOCOOHBIX MHUKPOOPTaHU3MOB B KpPOBHU
3I0POBBIX JIIOJIEH MOKET UMETh 3HAUCHHE B MATOTEHE3€ aTepoCKIIepo3a, HAIpUMeED,
B KQ4e€CTBE MyCKOBOTO (hakTopa GopMUpOBaHUs OJISIIEK.

B kpoBu OONBHBIX aTEPOCKIEPO30M JIUIl OOHAPYKUBAOTCS KYJIBTYPHI
P. acnes, Staphylococcus epidermidis u Stenotrophomonas maltophylia. MoxHO
nojiaraTh, 4YTO  (AaKT  CyImIEeCTBOBaHHUS  MOTCHIIMAIBHO  YKU3HECTIOCOOHBIX
MHUKpPOOPTaHW3MOB B KpOBU JIIOJIEH MOXKET HUMETh 3HAUe€HHWE B TMATOTeHE3e
aTepocKIiiepo3a, HalpuMep, B KaueCcTBe MyCcKoBOro ¢daktopa opMupoBaHUs OJISIIIEK.
bonee neranbHOE M3ydeHUE 3THOJIOTMYECKON 3HAUMMOCTH MUKpPOOHOro (pakTopa B
(GbopMHpPOBAHNN AaTEPOCKICPOTUUCCKUX OJIAIIEK TpeOyeT MPOBEACHUS AAITbHEUIIINX
HWCCIIeTOBaHHUM.
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JN3AH NPAUMEPOB K TEHAM BUOMAPKEPOB
HIIBC-UHAYHOUPOBAHHOT'O OKUCIUTEJBHOI'O CTPECCA
Y POJOKOKKOB
[lupsesa E.H.

NHCTUTYT 3KOJIOTUU U TEHETUKU MUKpooprann3zMoB YpO PAH

B mpormecce OakTepuaqbHOrO pasliokKEHHUS KCEHOOMOTHKOB, B TOM YHCJE
(bapMIOJTIOTAHTOB, TEHEPUPYIOTCS aKTHBHBIE (GOpMBI Kuciopoda. Jms u3yueHus
YPOBHSI OKHCJIMTEIHHOTO CTpecca POJOKOKKOB I0J Bo3AeHcTBHEM (DapMmpenapaToB
Ipynmbl HECTEPOUIHBIX MpoTuBoBocmanuTenbHbiXx cpeAactB (HIIBC) neobOxommmo
IPOM3BECTH OMOMH(POPMAIIMOHHBIN TOWCK T'€HOB, 3aITyCKAIOIIUX aHTHOKCHIAHTHBIC
3alllUTHBIE MEXaHU3MbI. VIcronb30Baid MTAMM-0MOAECTPYKTOP MOHOIIUKINYECKOTO
HIIBC u6ynpodena Rhodococcus cerastii UDI'M 1278 (GenBank MZ234149). B
0a3ze nmanHbix NCBI npencraBieHbl HCKIIOUUTEIBHO YAaCTUYHO CEKBEHUPOBAHHBIC
nocienoBarenbHocTd 16S pPHK mrrammoB Rhodococcus cerastii, kak HeoOX0 UMbl
MHHUMYM JUISI BHJOBOTO ONpEaeNieHus NpokapuoToB. B mporpamme BLAST
oOHapyxkeHo, 4To mocienoBareabHocT 16S pPHK mramMoB, mpuHapiexammx K
Buaam R. cerastii u R. fascians, cosmagaror Ha 98% u 0oJjiee, 4TO MMO3BOJISIET CYNTATE
JaHHbIE TaKCOHBI Oym3kuMHU. Cpenu Bcex MpecTaBICHHBIX B 0aze maHHbIX NCBI
mrammoB R. fascians, D188 (GenBank CP015235.1) — eauMHCTBEHHBIH IITAMM,
MMEIOIINN aHHOTUPOBAHHYIO MOJIHOTEHOMHYIO TOCJEI0BATEIbHOCTh. {1 maHHOTO
mTaMMa MPOU3BE/ICH MOUCK T€HOB, OTBEUAIOIIUX 3a CUHTE3 CYNEPOKCHUIIUCMYTA3bl
(sodA) u pexombOunazsl A (recA). Cymepokcumaucmyrtaza (COJI) xatanuzupyroer
MpoLecc AUCMyTaluu cynepokcuaHoro pagukana B H,O, u O,. H,O, manee mon
JNEUCTBUEM KaTajla3bl M TJIYTaTHOHIIEPOKCHIA3bl MIPEBPAIACTCS B BOJIY U KUCIOPOI.
Hanuune B kietkax CO/Jl siBnsieTcsl MOKa3aTeeM OKUCIHUTENbHOTO cTpecca U paboThl
aHTHOKCHIAHTHBIX cucTteM. B rermome R. fascians D188 Oblia oOHapykeHa OmHa
MOCJIEIOBAaTENbHOCTh, OTBeHaromas 3a cunre3 COJl — NZ CPO015235.1. JIns Hee
Mo00paHbI MparMepsbl (pa3mep MPOAYKTA 400 ILH.): MIPSMOM
CCAGTTGACGACGTTCCAGA, oobparasiii CATCACCGGTCATCAGGGTC.
[IpucyrctBue pexomMOWHA3bl, OTBEeTCTBeHHOW 3a pemnaparuio JIHK, wMoxer
CBHUICTEILCTBOBATh O HAJIMYUHU PAa3IMYHX BHJIOB cTpecca. B renome R. fascians D188
Obl1a 0OOHApYy’KEeHA OJTHA TTOCJIEI0OBATEILHOCTD, OTBEUAIOIAs 32 CHHTE3 PEKOMOWHA3HI
A — NZ JMFB01000029.1. I mpeacTaBiaeHHON MOCIEI0BATEIbHOCTU MMOJ00paHbI
CIEAYIOLINE paniMepbl (pa3mep MPOAYKTA 350 ILH.): MPSIMOU
CAACCAGTTGCGCGAAAAGA, oopatubeiit TGAACTTACGGGCGTTCTCC.

HccenoBanue BBITIONHEHO B pamMKkax roc3amganns AAAA-A19-119112290008-4.
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IHNEPCIHHEKTUBbI IIPUMEHEHUSA BAKTEPUO®AI'OB
B OTHOIIEHUUN AHTUBUOTUKOPE3UCTEHTHBIX HITAMMOB
30JIOTUCTOI'O CTA®PNIOKOKKA
Opkunona J1.0.
NuctutyT PyHmamenTaapHol MequnuHbl 1 Ouosorun KOV, Kazanp

Macmtabbl pacnpocTpaHEeHUs YCTOMUMBOCTU OakTepuil K aHTUOMOTHUKAM I10
BCEMY MHpPY YBEIMYUBAETCA [0 Yyrpoxaromux ypoBHell. C KaXIpiM JHEM
MOSIBJISIIOTCS. BCE HOBBIE MEXAHU3Mbl YKIIOHEHUSI MAaTOI€HHBIX MUKPOOPTAaHU3MOB OT
cnenu@uueckord Tepamuu. JTa TIIoOOaNbHAs MpobiieMa BICYET 3a COOOU TSKEIbIC
TeYeHUs 3a00JIeBaHUM ¥ JIeTaJbHBIE HCXOJABl. 30JOTUCTHIA  CTa(UIOKOKK
(Staphylococcus aureus) — »3To oOaWH W3 TIABHBIX  MpeACTaBUTEINICH
aTUOMOTUKOPE3UCTEHTHBIX OakTepuil. Ero oO0Hapy KUBalOT Ha CIU3HUCTHIX 000J0YKaX
Y KOKH Y TPETU HacesleHus 3emMiid. JTa OakTepust 00anaer ObICTPBIMU M CUIIbHBIMH
MEXaHU3MaMH TPUCIOCOOJIEHUS K M30UpaTesbHOMY JEHCTBUIO aHTHOMOTHKOB. Ha
CETOAHSIIIHUN JeHb OoJiee MOJIOBMHBI BCeX 3a00JI€BaHMIA, BBHI3BIBAEMBIX S. aureus,
CBA3aHA CO INTaMMaMM, YCTOMYMBBIMU K TMEHUIWUIMHY, METUIWLIUHY,
TETPALMKINHY, 3PUTPOMULIMHY. Takoe MOJ0KEeHHE 3acTaBiseT Bpaueil Ha3HA4aTh
KOMOWHUPOBaHHbIC aHTUOMOTHKY TUPOKOTO CIIEKTPa JIEUCTBUS, UTO B CBOIO OUYEPE/Ib
MPUBOJUT K AHTHUOMOTUKOPE3UCTCHTHOCTH YCJIOBHO-TIATOTEHHOW MHUKPOOMOTHI
yenoBeka. CrenoBarenbHO, BO3SHUKAET HEOOXOJAMMOCTH BHEIPEHUS HOBBIX (HOpM
JIEKApCTBEHHOM Tepamnuy, a MMEHHO IMpernapaToB Ha OCHOBE MHMKPOOPTraHHU3MOB,
KOTOpBIC OyAyT r'yOUTENBHBI I YCTOMYUBBIX IITaMMOB S. aureus. B kauecTBe Takoi
(GopMbl MOXKET OBITH HCIOJIB30BaH OakTepuodar, U30MpaTeIbHO MOpAXKAIOIUN U
AKTUBHBIN TOJIBKO B OTHOILEHUH ONPEAECICHHOIO BHJIA [TIATOT€HA, HO HEUTPAIbHbBINA B
OTHOLIEHUU JPYTUX BUIOB, COCTABIIAIOIIMX MUKPOOMOTY yenoBeka. B ocHOBe Haleit
paboThI JIEKUT MPUMEHEHUE TIpernapara, KOTOPBIM MPEeACTaBIseT COO0N CTEPUIbHYIO
CyCNeH3UI0 (ParoBbIX 4acTHUI] B (PU3MOJIOTMYECKOM PACTBOPE M BCIIOMOTaTEIbHBIX
BElIeCTB. MeTo/oM JMCKOB, OCHOBAaHHOM Ha CIOCOOHOCTH OakTepruodaron
mudGyHIUpPOBaTh U3 TMPOMUTAHHBIX UMM OyMaXKHBIX JMCKOB B MTUTATEIBHYIO CPEIY,
Ha KOTOPOH ObLTHM BBIPAITICHBI PE3UCTEHTHBIC OakTepuy, TokasaH 30HbI Jisuca (0,8-10mMm), uto
CBUJIETENBCTBYET 00 3PHEKTUBHOCTH AHTUCTAPUIOKOKKOBOTO OakTeprodara.

Taxkum oOpa3om, HE3aCTy>KEHHO HEJO0OIEHEHHbIE Tpenapatbl 6akTeprodaros,
SBJISIFOTCS. ~ TEPCIICKTHBHBIMU ~ TIPEICTABUTEIIIMH  JICKAPCTBEHHBIX  (GOopM B

CYHICCTBYIOIICM TCPAIICBTHUYCCKOM KJIACCC.
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GENES OLI12, OLI5 AND OLI7 IN ARABIDOPSIS THALIANA HAS TWO
FUNCTIONS IN COMMON: TELOMERE FUNCTION AND RIBOSOME
FUNCTION
Abdulkina L.R.}, Valeeva L.R.}, Shakirov E.V. *?

'Kazan (Volga region) Federal University
’Marshall University, Huntington, WV, USA

Telomeres are specialized, complexly organized nucleoprotein structures
located at the ends of the chromosomes of most eukaryotic cells. Telomeres are
involved in protecting the genetic material, maintaining its structure, fixing it in the
nuclear matrix, regulating genes and ensuring the course of cell aging processes with
an increase in the number of replications passed. In view of the multiplicity of
conservative processes concerning the biology of telomeres, it seems important to
study them in the greatest possible variety. In addition, different biological research
objects have limitations in carrying out certain experiments. The variety of research
objects in this topic allows obtaining previously unknown details not about only the
biology of telomeres. For example, our studies of the genetic architecture of telomere
length control in a model plant A. thaliana identify the OLI2 / NOP2A gene as an
important factor in the control of intraspecific polymorphism in plant telomere
length. The homologue of the OLI2 / NOP2A gene in the human genome is the
NOP2 gene (> 60% protein identity at the amino acid level). NOP2 possesses S-
adenosyl-L-methionine-dependent methyltransferase activity, specifically
methylating the C5 position in cytosine 4447 in 28S ribosomal RNA. Our studies
using the A. thaliana model system allowed us to obtain data that OLI2 / NOP2A, as
well as its ribosomal partner proteins OLI5 (RPL5A) and OLI7 (RPL5B), are master
regulators that control the establishment of the minimum required telomere length.
The RPL5A and RPL5B genes encode highly conserved variants of ribosomal protein
5, the main structural component of the 60S large ribosome subunit. In the future, we
plan to study the molecular and genetic basis of the relationship between two

functions performed by the same genes.
This work was supported by the Kazan Federal University Strategic Academic Leadership
Program and Russian Science Foundation project 21-14-00147.
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THE ROLE OF OLIGOCELLULA PATHWAY IN TELOMERE LENGTH
REGULATION OF ARABIDOPSIS THALIANA
Agabekian I.A.,* Shakirov E.V.'?
'Kazan (Volga-region) Federal University
2 Marshall University, Huntington, WV, USA

Telomeres are important nucleoprotein structures at the ends of eukaryotic
chromosomes. Telomeres are required for proper genome maintenance and regulation
of cellular life span. Telomeres in plants consist of repetitive DNA tracts with
hundreds of TTTAGGG repeats. Few genes involved in telomere length control are
currently known. We previously analyzed telomere length in 19 natural populations
and 480 recombinant inbred MAGIC lines of Arabidopsis thaliana and through QTL
mapping identified OLI2/NOP2A gene as a master regulator of telomere length.
Several genes of the same genetic OLIGOCELLULA pathway are also involved in
the regulation of plant telomere length, in particular genes OLI5 / RPL5A and OLI7 /
RPL5B. However, there are more genes from this pathway, but their role in the
regulation of cell proliferation and telomere biology is less understood. The goal of
this research is to characterize the role of Arabidopsis OLI1/HOS15 gene in telomere
length regulation. OLI1/HOS15 in Arabidopsis encodes a transcriptional corepressor
and substrate receptor in an E3 ubiquitin ligase complex, and it regulates plant
immunity. We analyzed three consecutive generations of the Arabidopsis mutant line
of OLI1/HOS15 gene from the GABI-KAT collection (GABI_785B10). Plants were
genotyped for the presence of T-DNA insertion in the OLI1/HOS15 gene, and
telomere length was measured by telomere restriction fragment assay that utilizes
DNA hybridization with digoxigenin (DIG) probe. Our results indicate that later
generations of the homozygous olil/hosl5 mutants display longer telomeres as
compared to wild type plants. Overall, our work indicates that OLIGOCELLULA
pathway play an important role in the natural control of telomere length regulation in

Arabidopsis thaliana.
This work was supported by the Russian Science Foundation (project number 21-14-00147).
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MONITORING OF CELLULAR VIABILITY AND SPORULATION
PROFICIENCY OF MUTANT SPOOA STRAIN OF BACILLUS SUBTILIS
Arefyeva D.V., Nadyrova A.l., Ulyanova V.V.

Kazan (Volga Region) Federal University

Nucleic acids provide sources of carbon, nitrogen and phosphate and
consequently, bacteria often secrete nucleases to facilitate the recovery of these
essential nutrients from environmental DNA and RNA. Several representatives of
Bacillus genus, including B. pumilus, B. amyloliquefaciens, B. altitudinis and B.
licheniformis secrete low-molecular weight guanyl-preferring ribonucleases.
Generally, ribonucleases secreted by Bacillus species are induced at low phosphate
concentrations and repressed at high concentrations. The adaptation of B. subtilis to
phosphate-starvation conditions involves the activation of PhoP regulon. Genes of the
B. subtilis Pho regulon are controlled by at least three two-component signal
transduction systems, including PhoP-PhoR, ResD-ResE and Spo0A, the initiator of
sporulation. The SpoOA protein regulates the production of RNase, realizing negative
control of PhoP regulon. It was shown, that RNAse production level in recombinant
B. subtilis strains with defective SpoOA protein, was 6-fold higher than that of native
strain. Earlier, on the basis of microbiology department of Kazan Federal University
several mutant spoOA-defective strains of B. subtilis were obtained. However, during
long-term storage, cells could lose their viability. The aim of this work is to monitor
the viability and sporulation proficiency of mutant spoOA-defective strains of
B. subtilis. B. subtilis TMB 205 SpoOA::tet, B. subtilis (1S53) 4 667 SpoOA,
B. subtilis SWV215 Spo0OA::km, B. subtilis 168 strains were used. Cells were stained
using Gram staining technique, spores were coloured with malachite green using the
Schaeffer-Fulton method. Culture growth characteristics of B. subtilis strains were
observed on LB medium. Cells formed a typical film on the surface of the turbid
medium. On the agar plates bacilli formed rough and viscous colonies. Large
elongated gram-positive rods with rounded ends were observed in B. subtilis 168
smears. In the B. subtilis SWV215 smear, thin and long gram-positive rods were
found, which are untypical of this species. At the same time, B. subtilis TMB205
cells much smaller than the wild strain. After staining with malachite green, it was
found that B. subtilis 1S53 cells contained a large amount of spores, which indicates
a possible mutation reversion. The viability of all three studied SpoOA defective
strains was confirmed. However, during microscopy it was shown that only
B. subtilis TMB 205 cells are viable and don’t form spores, that make it suitable for
further research.
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BUTIRIC ACID, MICROBIOTA METABOLITE, PREVENTS BEHAVIORAL
IMPAIRMENTS AND OXIDATIVE STRESS IN MICE WITH DISBIOSIS
Arslanova A., Tarasova A., Yarullina D., Yakovleva O., Sitdikova G.

Kazan (Volga Region) Federal University

Gut microbiota is a community of bacteria in the intestine that helps to
maintain a dynamic and metabolic balance in the body. The microbiota offers many
benefits to the host such as strengthening gut integrity or shaping the intestinal
epithelium, harvesting energy, protecting against pathogens, and regulating host
Immunity, produces hormones and vitamin K. This bilateral communication system
forms the axis "microbiota-gut-brain”. Therefore, changes in the intestinal microbiota
can affect the functions of the gastrointestinal system and the central nervous system.
Changes in microbiota contribute to various diseases including depression, anxiety-
phobic states. In our study we analyzed the motor and emotional behavior and the
level of oxidative stress of mice with altered microbiota.

Experiments were performed on mice divided into 3 groups: 1) a control group
(i.p. injections of saline, n=15); 2) mice receiving injections of antibiotics (cocktail of
Neomycinum, Vancomycinum, Amphotericin B, Ampicillinum, Metronidazolum),
AB group, n=15); 3) mice receiving injections of antibiotics together with
supplementation of butyric acid (0,7 g/ml in saline per os, AB+BA, n=15). Behavior
of mice was assessed in the Open Field, Rotarod, Power Grid, Light-Dark Box,
Integral Anxiety Test, Hot Plate and VVon Frey Test.

In the control group of animals, no changes were observed in all tests. AB
group demonstrated a significant increase in horizontal activity compared to the
control and AB+BA groups which may indicate the elevation of the anxiety. Vertical
activity in the AB group did not change significantly. The shorter time spent on the
rotating cylinder in Rotarod test was shown for AB group (p<0.05) compared to the
control and AB+BA groups. The level of malone dialdehyde (MDA) was increased
and the activity of glutathione peroxidases was decreased in muscle and brain of AB
group compared to the control and AB+BA groups. Concentration of glutathione
decreased in the AB group animals and butyrate treatment restored its concentration
to control values.

Thus, disturbance of the gut microbiota in mice leads to impaired motor
coordination and increased anxiety accompanied by higher production of the reactive
oxygen species. Supplementation with butyrate prevented the observed changes,
which indicates on a positive effect of metabolites of normal microflora on the mice
behavior which is partially mediated by the reduction of the level of oxidative stress.
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THE CYTOTOXICITY OF BINASE TOWARDS EGFR-OVEREXPRESSING
SKIN CANCER CELL LINE A431
Asmandiyarova V.A., Dudkina E.V.
Kazan (Volga Region) Federal University

The development of new methods of antitumor therapy is one of the most
promising areas of modern medicine. To date, cancer treatment methods have a
positive trend only at the early stages of the disease, but with the development of
progressive cancer, which has metastatic activity, therapy becomes only supportive.
Despite the great achievements made in cancer therapy, currently the treatment of
metastatic cancer types does not have the proper therapeutic effect, and the
chemotherapy is characterized by the high systemic toxicity.

Ribonucleases (RNases) represent a new class of antitumor drugs due to their
selective cytotoxic action against tumor cells. Among microbial RNases the most
known is RNase from Bacillus pumilus (binase). The ability of binase to induce the
death of tumor cells is due to a number of molecular determinants. Among them, the
ability of the enzyme to penetrate into tumor cells and interact with oncogenes, its
catalytic activity and structural organization play a special role. Binase has selectivity
against cancer cells that express specific oncogenes: ras, kit, AML/ETO, FLT3, E6,
E7 and does not act on normal cells. In addition, the enzyme does not induce a
polyclonal T-cell response, which indicates its low immunogenicity. It has been
shown that the apoptosis-inducing effect of binase is mediated by its direct
interaction with RAS protein, which leads to the inhibition of the MAPK/ERK
signaling pathway and, as a result, cell death. We have obtained preliminary data on
the ability of binase to interact with the EGF receptor, which probably determines the
sensitivity of tumor cell lines overexpressing EGFR to binase.

Here, we first estimated the cytotoxic potential of binase against EGFR-
overexpressing human sqguamous carcinoma cell line A431. Cell viability was
appreciated by the degree of MTT transformation into formazan by mitochondrial
reductases. The high sensitivity of A431 cells to binase was revealed. It was shown
that binase at the concentration of 300 pg/ml decreased the cell viability of A431
cells by 50 % at 48 h of cultivation. Thus, in this work we have demonstrated that
binase has a high degree of toxicity against human squamous carcinoma cell line
A431 which is probably due to the overexpression of EGFR in these cells. The
obtained results confirm that EFGR is one of the targets of binase antitumor action,

which opens up new possibilities for binase application in antitumor therapy.
The study was supported by the Russian Science Foundation (project 21-74-10036).
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ANALYZING MICROARRAY OF THE EFFECT OF CIPRO ON WT
AND LEXA MUTANT S. AUREUS CELLS USING DEEP LEARNING
Ataei A., Rizvanov A A.

Kazan (Volga-region) Federal University

Infections caused by Staphylococcus aureus can be difficult to treat due to both
its multidrug resistance and its capacity to persist in the host. Persistence and
evolution of resistance may be influenced by several complex regulatory networks,
including the SOS response, which modifies transcription in response to
environmental stress. Infections caused by S. aureus can range from food poisoning
and skin abscesses to more serious diseases such as pneumonia, meningitis,
endocarditis, septicemia, and toxic shock syndrome. Despite the ability to adapt and
persist, S. aureus infections are often difficult to treat, even with antibiotics. The
transcriptional regulation of stress response genes is thought to be associated with
adaptability and virulence.

We evaluated the global transcriptional response of S. aureus that used in to
ciprofloxacin and understand how it persists during antibiotic therapy and becomes
resistant. Earlier the global transcriptional responses of S. aureus 8325 30 and 120
min after exposure to ciprofloxacin was reported. In this study Deep Learning is used
for further analysis of this data. The deep learning method is one of a family of
machine learning methods based on artificial neural networks and representational
learning. Deep learning uses multiple layers to progressively extract higher-level
features from the raw input. Using deep learning-based analysis, we found that
ciprofloxacin induces prophage mobilization and significant metabolic changes
including an increase in the tricarboxylic acid cycle. Due to several complex
regulatory networks that respond to environmental stress, staphylococcus aureus is a
leading cause of human disease and can be challenging to treat because it is multi-
drug resistant as well as remarkable for its ability to persist in the host.

For each of the cultures, OD600 and viable cfu per ml were measure. After the
sample collection period, total RNA was extracted with the RNeasy Mini kit (Qiagen)
and deep learning analysis. To obtain 3 samples for each strain, this procedure was
repeated three times independently. Additionally, we examined induced mutations
and found that either the inability to derepress the SOS response or the absence of the
LexA-regulated polymerase renders Staphylococcus aureus incapable of
accumulating antibiotic resistance in vitro in response to UV damage. Studies suggest
that increased tricarboxylic acid cycle activity and induced mutations aid
Staphylococcus aureus to persist during antibiotic therapy and develop resistance.
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MORE ACCURATE AND FASTER ONE-WAY AND TWO-WAY ANOVA
USING THE POSSIBILITY OF BIOINFORMATIC
Balandina A.V., Lopukhov V.L.
Kazan (Volga Region) Federal University

One-way and Two-way analysis of variance (or One/Two — Way ANOVA) are
methods which allow to compare affected by different types and complex of factors.
These methods are based on t-test and can be used for analysis any number of groups
and are most efficient method available for the analysis of experimental data. To
analysis our experimental data was chosen One-way and Two-way ANOVA. In
process of analysis we faced a number of problems. Online services and programs
require specific data preprocessing, including manual data transfer or special format
of data for ANOVA. These additional manipulations could be a source of mistakes
and spend a lot of researchers time. At last we could not confide these results.

Because of we decided to create a convenient and reliable way for One-way
and Two-way ANOVA which we could use for our data. For this we used Python 3.6
by making script which used fundamental packages like “Numpy”, “Pandas”,
“MatPlotLib” and a special statistic packages like “Scipy.Stat”, “Statmodels”. In this
script researchers can load data in format of excel, csv or other. First, loaded data can
be presented as a table and in the form of a boxplot. After these we analyze our data
first One-way ANOVA, second if we have extra parameter Two-way ANOVA we
also analyze it. Results can download in excel format or image.

Results was verify using program “Statistica 13”. Our analysis applying script
in Python 3.6 we consider reliable. Our script is freely available and you can find it
on a GitHub platform using QR-code bellow.

In this way, we have achieved more accurate and faster method analysis of
experimental data with One-way and Two-way ANOVA with use Python 3
programming language.
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CELL SURFACE CHARACTERISTICS OF LACTOBACILLUS SPP.
AND THEIR ABILITY TO FORM BIOFILMS
Bruslik N.L.*?, Konnova S.A.*, Fakhrullin R.F., Yarullina D.R.*
'Kazan (Volga Region) Federal University
2 Kazan Scientific Research Institute of Epidemiology and Microbiology

For probiotic strains, including Lactobacilli, the ability to form biofilms is
considered as essential factor for the long-term persistence in host organism.
Bacterial adhesion to host cells, which strongly depends on the physiochemical
properties of the bacterial cell surface, is the initial step that determines subsequent
biofilm formation. The aim of this work was to characterize biofilm formation by 19
Lactobacillus strains and to investigate the role of physicochemical properties of
lactobacilli cell surface in their colonization ability.

Our results showed that the cell surface physicochemical characteristics such as
hydrophobicity, electron donor properties, and zeta potential differed significantly
among investigated Lactobacillus strains. Hydrophobicity varied in a wide range
from 0.7 % (L. plantarum 8PA3) to 89.5 % (L. fermentum 3-3, L. fermentum 5-1).
Based on adhesion to n-hexadecane, seven of 19 strains were considered strongly
hydrophilic (< 10%), six strains were strongly hydrophobic (> 55%), two strains were
moderately hydrophilic (10-29%), and four strains were moderately hydrophobic
(30-54%). When compared to the hydrophobicity, the affinities with chloroform
were significantly increased in almost all strains, indicating they all possess electron
donor properties. The least affinities with chloroform were observed in L. fermentum
7-1 (3.8+2.4 %) and L. plantarum 8PA3 (11.4+1.4 %), while the greatest affinity was
observed in L. fermentum 5-1 (98.1+1.3 %). The surface charge of lactobacilli was
negative for all strains and ranged from — 1.13 mV (L. fermentum 3-1, L. plantarum
Ga) to — 30.5 mV (L. fermentum 1-1). All tested Lactobacillus strains were able to
form biofilms with most intensive biofilm formation typical for L. rhamnosus BB. It
Is notable that no relevant relationship was found between biofilm formation and cell
surface  physicochemical properties: hydrophobicity (r =0.075), acid-base
interactions (r = — 0.112), and cell surface charge (r = — 0.119), that indicates no
significant role of these factors in colonization ability of Lactobacillus.
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EFFECT OF PANTOEA SP. 3.5.1 PHYTASE ON THE CECUM
MICROBIOME IN BROILER CHICKENS
Bulmakova D.S.

Kazan (Volga Region) Federal University

Modern industrial poultry farming plays a leading role in providing mankind
with complete animal protein. One of the most important factors on which the
development of the industry depends is a balanced diet and the digestibility of feed
for poultry. Enzyme preparations based on phytase enzymes have a high potential for
practical use in fodder production. Phytases hydrolyze indigestible in the body of
monogastric animals phytate-containing complexes, which constitute the
predominant proportion of organic phosphorus compounds in plant feed. The
introduction of enzyme preparations into the diet of animals and poultry has a huge
Impact on the qualitative and quantitative composition of the intestinal microbiome.
The aim of this work was to conduct a metagenomic analysis of the intestinal
microflora of broilers using Pantoea sp. 3.5.1 phytase as a feed additive.

Bacterial phytase was obtained on the basis of the recombinant strain of the
yeast Pichia pastoris pPINK-HC(agpP), obtained using a commercial yeast
expression system and optimization of the secretion of heterologous proteins
PichiaPink (Invitrogen). By ultrafiltration of the yeast culture liquid, a 3.5-fold
phytase concentrate with a total activity of about 150,000 units was obtained. The
enzyme at a concentration of 1000 U/kg feed was used in the diet of broiler chickens
as a feed additive. The 16S rRNA gene sequencing method was used to analyze the
microflora of the contents of the cecum of the intestines of broilers. The number of
operating taxonomic units (OTUs), Shannon and Chao-1 indexes were calculated.
The values of these parameters in the experimental group (with phytase) were higher
than in the control (without phytase). The principal coordinate analysis plot identified
five distinct clusters, indicating gradual changes in the gut microbial community. The
microflora was dominated by the phyla Bacteroidetes, Firmicutes, Proteobacteria
and the classes Bacteroidia, Clostridia, Negativicutes. The use of phytase has led to
an increase in the proportion of the Rikenellaceae family (Alistipes spp.) and the
Prevotellaceae family (Prevotella spp.). It was concluded that the use of phytase did
not have a negative effect on the broilers’ caecum microbiota and contributed to a
change in its quantitative and qualitative composition. As a result, the total number of

microorganisms and the diversity of the bacterial community increased.
This work was done in accordance with the Kazan Federal University Strategic Academic
Leadership Program and supported by the Russian Science Foundation grant (No0.16-16-04062).
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GROWTH EFFICIENCY OF GREEN MICROALGAE IN ANAEROBIC
DIGESTER EFFLUENT
Bulynina S.S., Ziganshina E.E., Ziganshin A.M.
Kazan (Volga Region) Federal University

Microalgae are a large and diverse group of photosynthetic microorganisms,
which have significant potential to produce valuable products, including bioactive
compounds for human health and nutrition. In the last decade, interest in these objects
has sharply increased for the full sustainability of wastewater treatment. Research on
the use of green microalgae (Chlorophyta) in wastewater treatment is becoming more
relevant.

This work evaluated the use of anaerobically digested agricultural waste as a
growth medium for the green microalga Chlorella sorokiniana. The effluent from the
anaerobic digester was centrifuged and the liquid phase was diluted with deionized
water to various concentrations. The resulting medium was used for the cultivation of
microalgae. C. sorokiniana AM-02 was isolated from a local freshwater lake, and the
characteristics of its growth and productivity were described by us previously.

Microalga was cultivated in a photobioreactor (Infors HT, Switzerland) at
28°C, under illumination at 1200 pmol photons m—2 s—1, and with the addition of
carbon dioxide. Samples were taken from the photobioreactor to calculate the specific
growth rate, biomass productivity, the concentration of pigments in cells, and to
evaluate the efficiency of utilization of phosphates, sulfates, and ammonium.

The results of the study showed that microalgae actively utilized high
concentrations of ammonium, phosphates, and sulfates. Overall, C. sorokiniana AM-
02 was considered a promising strain for wastewater treatment, utilizing major

contaminants with the efficient production of pigment-rich biomass.

Funding: The Russian Foundation for Basic Research funded this research, grant number
Grant No. 18-29-25058.
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THE VECTORS CREATION FOR SUBSEQUENT GENES DELETION
FROM B. PUMILUS 3-19 STRAIN GENOME
Danilova I.V.
Kazan (Volga Region) Federal University

Bacillary proteinases have high potential for practical use in various industries.
Strains with truncated genomes are used both in basic research and are used as cell
factories for the production of enzymes. For example, B. licheniformis strain was
designed for heterologous protein expression by removing six extracellular protease
genes (epr, wprA, mpr, aprg, vpr, and bprA) by CRISPR-Cas9. As a result of cloning
the aprN gene encoding B. subtilis nattokinase, the enzyme activity was increased by
25.7%. An obstacle to purification of the target product is the release of a large
number of extracellular enzymes by B. subtilis bacteria during the post-exponential
growth phase, including a-amylase. Removal of the alpha-amylase (amyE) gene
increases the purification efficiency of the target enzyme.

Removing the sigF gene from the B. pumilus 3-19 genome will disrupt the
early stage of prespore development, and it can be assumed that the secretion of
proteinases will be increased. The Bacillus group includes species known for their
ability to produce a wide range of antimicrobial peptides, including bacilysin (bac)
and bacteriocin (bact). We assumed that, after inactivation of the bact and bac genes,
the resources of B. pumilus 3-19 cells will be maximally spent on the expression of
proteinase genes. Thereby, the aim of this work was to develop biotechnology to
increase the expression of extracellular proteinases genes from B. pumilus 3-19 by
inactivation the sigF, bact and bac genes using the CRISPR / Cas9 method.

For this, the plasmid pJOE9282.1 was cut at the Bsal restriction site and the
integration of spacer fragments obtained by hybridization of primers corresponding to
each gene was performed. Further, PCR fragments obtained from B. pumilus genomic
DNA (sigF-L (500 bp) and sigF-R (716 bp); bact-L (501 bp) and bact-R (503 bp);
bac-L (404 bp) and bac-R (402 bp)) were cloned at the Sfil site. Thus, on the basis of
the pJOE9282.1 plasmid, vectors pGAs1l.21, pVYDb1l1l.21, and pDIb11.21 were
created, respectively. The spacer nucleotide sequence and the sequences of -L and -R
fragments of the studied genes were confirmed by PCR. Next, we will carry out
procedures for transformation of B. pumilus 3-19 strain with the obtained vectors, as

well as for inactivation of target genes using the CRISPR / Cas9 method.
This work was supported by the RFBR grant Ne19-08-00853 and Kazan Federal University
Strategic Academic Leadership Program.
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CONSTRUCTION A VECTOR FOR TARGET BACILYSIN GENE
INACTIVATION IN THE GENOME OF BACILLUS PUMILUS 3-19 STRAIN
Diadkina I.V., Danilova I.V.

Kazan (Volga Region) Federal University

The genus Bacillus is important industrial bacteria due to their ability to secrete
large amounts of proteases, which are widely used in industrial processes. Increasing
of Bacillus proteinases gene expression remains one of the main tasks of genetic
engineering. The yield of target proteinases in the cell can be increased by removing
genes from the genome, the work of which can interfere with the expression of
proteinase genes. In this work, the bacilysin gene (bac) in the genome of Bacillus pumilus strain 3-19
was chosen as a target for inactivation. Bacilysin is a peptide antibiotic that has
antimicrobial and antifungal activity. We assume that deletion of the bac gene will
allow B. pumilus cells to secrete proteinases with greater efficiency, without spending
their resources on the expression and secretion of bacilysin.

The aim of this work was to construct a vector containing fragments of the
bacilysin gene based on the pJOE9282.1 shuttle vector, which includes the CRISPR-
Cas9 system for target gene knockout.

Plasmid pJOE9282.1 was cut with Bsal restrictase, and a spacer fragment
obtained by hybridization of primers 5’-CtcgATTTCAAGAACAAATGC-3’ and 5°-
aaaCGCATTTGTTCTTGAAAT-3’ was inserted in this plasmid. Further, two DNA
fragments (bac-L (404 bp) and bac-R (402 bp)) were amplified by PCR from
genomic DNA of B. pumilus and cloned at the Sfil site. As a result of cloning, the
plasmid pDIb11.21 was obtained.

In the future, we plan to transform B. pumilus 3-19 with the pDIb11.21 vector
and inactivate the bac gene using the CRISPR-Cas9 system for targeted genome
editing.

This work has been supported by the RFBR grant Nel19-08-00853 and Kazan Federal
University Strategic Academic Leadership Program.
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THE ROLE OF GERANYLGERANYLTRANSFERASE I IN THE
REGULATION OF MARCHANTIA POLYMORPHA THALLUS
DEVELOPMENT
Dzhabrailova S.M., Valeeva L.R.

Kazan (Volga Region) Federal University

One of the most significant events in the evolution of eukaryotes is the
multicellularity transition. However, the molecular mechanisms of this transition are
still  poorly understood. In turn, protein prenylation (farnesylation and
geranygeranylation) is one of the key posttranslational protein modifications, and it
provides many essential processes in the formation of multicellular structures,
including signal transduction, membrane proteins anchoring, cell proliferation,
differentiation, and apoptosis. The aim of this work was to determine the role of
geranylgeranyltransferase | (PGGT |) prenyltransferase in the development of the
multicellular structure of Marchantia polymorpha plants.

To analyze the role of PGGT | in the multicellular thallus formation of M.
polymorpha we developed knockout plant lines for the B-subunit (PGGT 1) gene
GGB. Mutations of the GGB gene sequence were performed using CRISPR/Cas9
genome editing technique. Knockout plants were shown to remained their viability
but were not able to form typical dorsoventral thallus. Especially, Aggb plants had
unusual, rounded cells which formed callus-like tissue. To confirm the observed
phenotypes and to analyze the expression pattern of PGGT 1 in plant cells we
performed a complementation of the knockout lines with the same gene sequence. It
was shown that after the complementation plants revived WT phenotype. The
expression of the fusion fluorescent proteins allowed us to determine a localization of
GGB protein in the cell. It was shown that the B-subunit GGB localized in the
cytoplasm of plants’ cells, therefore we suggested that the whole PGGT | protein also
had the same localization. We also identified the differences between mutant and WT
plants by proteome analysis of Aggb knockout plants. We identified proteins
responsible for protein biosynthesis, which were specifically expressed in knockout
plant cells but not in WT. We also found differences in the biosynthesis of lectin-like,
fascyclin-like, and germ-like proteins involved in plant development regulation and
stress response. Therefore, prenyltransferase PGGT | was shown to play a crucial role
in development of the normal multicellular M. polymorpha plants thallus. These data

will allow us to get closer to understanding the evolution of plant multicellularity.

The work was supported by the scholarship of the President of the Russian Federation
SP(CIT)-3391.2021.4.
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TRICALCIUM PHOSPHATE AND ROCK PHOSPHATE MOBILIZATION
BY PANTOEA BRENNERI STRAINS
Egorova E.A., Suleimanova A.D.
Kazan (Volga Region) Federal University

Phosphorus is an essential nutrient for plant growth. Nowadays, inorganic
phosphorus fertilizers are widely used in agriculture to increase Yyields.
Environmental problems associated with the use of mineral fertilizers are forcing
scientists to introduce science-intensive technologies in agricultural production. One
of these technologies is considered the addition of microbial inoculums as biological
control agents and biofertilizers. The presence of phosphate solubilizing bacteria
(PSB) in the soil significantly contributes to the rapid absorption of free phosphorus
by plants. PSBs break down insoluble phosphates into available phosphorus by
dissolving and adsorbing. The introduction of such microorganisms into the soil
lowers the pH of the soil and increases the amount of available phosphorus in the
rhizosphere. Earlier, we showed that isolated soil bacteria Pantoea brenneri are
capable of hydrolyzing main soil organic insoluble phosphate — phytate and biofilm
formation. Thus, the aim of this work was to study the ability of P. brenneri strains to
mobilize a wide range of inorganic soil phosphates.

The ability to mobilize inorganic soil phosphates was studied in several strains:
P. brenneri 3.1, P. brenneri 3.2, P. brenneri 3.5.2, P. brenneri 3.6.1. NBRIP culture
medium, containing tricalcium phosphate or rock phosphate as a sole source of
phosphorus was used in this study. Phosphate solubilization index measured as the
diameter of the transparent zone (D) to colony (d) ratio was established. It was found
that all studied bacterial strains of the Pantoea genus were capable of mobilizing
tricalcium phosphates with the following solubilization indexes: P. brenneri 3.1-
2.192, P. brenneri 3.2—.122, P. brenneri 3.5.2-3.338, P. brenneri 3.6.1-2.434. Rock
phosphate is mined from clay deposits that contain phosphorus and is used to make
organic phosphate fertilizers. The ratio of D/d on rock phosphate plating media for
Pantoea strains was the following: P. brenneri 3.1-2.192, P. brenneri 3.2-3.122,
P. brenneri 3.5.2-2.199, P. brenneri 3.6.1-2.187. Thereby, P. brenneri 3.2 strin
displayed the highest D/d ratio both on the medium with tricalcium phosphate and
rock phosphate. In the next stage of research it is planned to study the effect of
nitrogen source, as well as cultivation conditions, on P. brenneri bacteria phosphates

mobilization.
This work has been supported by the Kazan Federal University Strategic Academic
Leadership Program and the Russian Science Foundation grant Ne 21-76-00017.
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THE ROLE OF DUF1471-CONTAINING PROTEIN SRFN
IN THE PHYSIOLOGY OF SERRATIA MARCESCENS SM6
Elistratova A.A., Shirshikova T.V., Bogomolnaya L.M.
Kazan (Volga Region) Federal University

Bacteria of Enterobacterales order possess genes encoding small proteins
containing DUF1471 domain with unknown function. The existence of a family of
low molecular weight secreted proteins with a conserved domain DUF1471 has been
known more than twenty years. Low molecular weight proteins with unknown
function may be associated with various key and unknown functions. The studies
carried out to date show that proteins with the DUF1471 domain are often
synthesized under stress conditions, as well as during colonization of various
surfaces. Serratia marcescens, whose clinical significance is growing due to its
resistance to several classes of antibiotics, causes many infections in
immunocompromised individuals. Therefore, it is very important to identify
additional targets for the suppression of bacteria. These targets may include the
DUF1471-containing proteins. Bioinformatic analysis showed that the genome of
S. marcescens contains 14 genes encoding DUF1471 proteins. When analyzing the
S. marcescens SM6 bacteria present in the culture liquid, grown under oxidative
stress, we found a low molecular weight protein encoded by the EG355_ 19345 gene.
Comparative analysis of the amino acid sequence with the corresponding
S. typhimurium proteins using the BLASTp program showed that the closest
homologues of this protein in the S.typhimurium LT2 genome are SrfN (STMO0082)
and YahO (STMO0366) proteins with 47 and 42 percent identity, respectively. Thus,
we assigned the name SrfN to the discovered DUF1471-containing protein (GenBank
ID TBU67220). To establish the exact function of the SrfN protein, we created a
AsrfN deletion mutant as well as a complementing mutant strain AsrfN pBAD-sIfN
and carried out a series of experiments using these strains and the wild type
S. marcescens SM6. We found that the loss of the srfN gene does not affect the
production of extracellular enzymes but decreases the ability to swim in semi-liquid
agar (0.3%). In addition, the deletion mutant is significantly more sensitive to growth
in a minimal medium with low pH (5.0) and in a rich medium containing hydrogen
peroxide (10 mM). Both defects were completely restored by complementation. The
results obtained allowed us to conclude that the low-molecular-weight DUF1471-
containing protein SrfN is involved in the adaptation of S. marcescens SM6 to

unfavorable environmental conditions.
The reported study was funded by RFBR, project number 20-34-90049.

106



SCREENING OF ANTIOXIDANT ACTIVITY OF BACTERIAL
ENDOPHYTES FROM MEDICINAL PLANTS
Fattakhova A.R.}, Gilyazeeva R.E.}, Sabirova Z.R.}, Hassan G.0.2,
Tuama A.A.*®, Karamova N.S.!

'Kazan (Volga Region) Federal University
?Desert Research Center, Cairo, Egypt
3University of Diyala, Baquba, Iraq

Reactive oxygen species (ROS) are produced during normal endogenous
metabolic processes. Imbalance between the generation of ROS and the antioxidant
defense induces oxidative stress. Excessive accumulation of ROS contributes to the
occurrence of many pathological processes and diseases, including cancer,
neurological disorders, atherosclerosis, hypertension, ischemia, diabetes, idiopathic
pulmonary fibrosis, chronic obstructive pulmonary disease, asthma, etc. To reduce
the pathological consequences of oxidative stress caused by ROS, both synthetic and
natural antioxidants are used. Endophytic microorganisms produce a large number of
biologically active metabolites with antimicrobial, antioxidant, anticancer activity.

The aim of this work was to evaluate the antioxidant potential of endophytic
microorganisms from medicinal plants growing in Republic of Tatarstan, Russia.

Isolates of actinobacteria from six species of plants (Calendula officinalis,
Mentha piperita, Hypericum perforatum, Artemisia absinthium, Achillea millefolium,
and Cichorium intybus) were used. All isolates were incubated in a liquid Gause’s
medium at 300C for 7 days. The antioxidant potential of the culture liquid separated
from the cells was assessed using colorimetric 2,2-diphenyl-1-picrylhydrazyl (DPPH)
stable free radical scavenging activity method.

Comparative analysis of the data obtained demonstrates that isolates 10L4 and
7L14 from Cichorium intybus leaves have the highest antioxidant potential. The
culture fluid of these actinobacteria inhibited the DPPH free radical by 76% and 73%,
respectively.

Thus, the results obtained indicate that endophytic actinobacteria of medicinal
plants synthesize metabolites with an antiradical effect and can be considered as a
promising source of natural antioxidants.
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MICROBIOME ANALYSIS OF THERAPEUTIC MUDS USED
IN TATARSTAN
Gafarova L.F.*? Ilinskaya O.N.!
! Kazan (Volga Region) Federal University
2Center of Hygiene and Epidemiology in the Republic of Tatarstan

The therapeutic use of mud (peloid therapy), despite weak evidence of
efficacy, is widely used due to the fact that it generally reduces stress levels,
Improves metabolism, and has antibacterial, anti-inflammatory and analgesic effects.
The composition of therapeutic mud — the so-called peloids — includes gases, trace
elements, biologically active substances similar in structure to some hormones and
metabolites of microbial origin. Among the requirements for therapeutic mud, the
most important are microbiological indicators, regulated by methodological
instructions (No. 143-9 / 316-17 approved by the State Chief Sanitary Physician of
the USSR on September 11, 1989).The mud per gram should contain no more than
5x10° aerobic bacteria. Coli-titer of E. coli bacteria (the smallest amount of a sample
in which viable bacteria are found) — 10 g or more, perfringens titer — 0.1 g.
Pathogenic coccal flora and Pseudomonas aeruginosa in 1 g and the virulent form of
Clostridium perfringens should be absent. In this work, the task was set to identify
cultivated microorganisms in therapeutic muds used for peloid therapy on the
territory of Tatarstan.

Almost all samples are dominated by non-pathogenic bacillary forms of
bacteria, in particular, Bacillus megaterium, B. simplex, B. firmus, B. pumilus, B.
altitudinis. Rhodococcus erythropolis was also a common microorganism of the
phylum Actinobacteria. Pseudomonas stutzeri, Micrococcus luteus, Acinetobacter
Iwoffii, Paracoccus yeei and a number of other bacteria were found in minor
amounts. The therapeutic mud of the Bakirovo sanatorium was distinguished by the
highest biodiversity in terms of microbial composition, however, when sowing on
citrate and cetrimide agar, out of the 20 samples studied, single colonies of
Pseudomonas aeruginosa, which is conditionally pathogenic for humans and is the
causative agent of nosocomial infections, were found in two samples. In one case,
P. aeruginosa was detected in a sample of therapeutic mud from the Balkysh
sanatorium. However, due to the fact that P. aeruginosa does not form spores, thermal
treatment of the therapeutic mud allows its further use.

Thus, the microbiological analysis of therapeutic muds in Tatarstan confirms
the safety of peloid therapy and contributes to the regulations for the processing of
some mud samples.
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ANTIVIRAL ACTIVITY OF BACTERIAL RIBONUCLEASE (BINASE)
AGAINST BOVINE ADENOVIRUS
Galeeva A.G.*?, Shah Mahmud R.?, Efimova M.A.*?, Ilinskaya O.N.?
'Federal Center for Toxicological, Radiation and Biological Safety
?Kazan (Volga Region) Federal University
Kazan State Academy of Veterinary Medicine

Bovine respiratory disease complex (BRDC) is a major problem in livestock
production worldwide. Currently there is no registered vaccine against adenovirus in
Russian Federation. In this case, a promising agent is the secreted guanyl-specific
bacterial ribonuclease (RNase) of Bacillus pumilus — binase. The aim of this work
was to study the antiviral activity of binase against bovine adenovirus (BAdV).

The reproduction of adenovirus serotype 3 (BAdV-3, reference strain
«Weybridge», 4.5 lg TCID50/ml) was carried out on continuous MDBK cell culture.
The cytotoxicity of binase was assessed via MTT assay. MDBK cells were infected
with BAdV-3 (MOI 0.01) in the presence of binase at concentrations of 50-150 pg/ml
according to the following schemes: a) prophylactic treatment; b) therapeutic
treatment; c) preincubation with binase. Detection and quantification of BAdV-3
DNA in culture medium samples and cell lysate samples were performed by real-time
PCR.

It was registered that the half-maximal inhibitory concentration (CC50) of
binase was 378.9 pg/ml with daily exposure, and the half-maximal effective
concentration (EC50) upon infection with BAdV-3 (MOI 0.01) was 35.23 ug/ml.
Based on the selected doses (50-150 pg/ml), we found that the most effective
treatment regimen is preincubation of the virus with binase for 60 minutes, which led
to a decrease in the virus titer by an average of 87.8+1.65% (p<0.001). A pronounced
antiviral effect of binase was also observed during therapeutic treatment: a decrease
in the titer of the virus in infected cells reached 86.5+7.4% (p<0.05), which led to
more than 90% survival of the cell monolayer. A decrease in the amount of viral
DNA in the samples was also recorded: with prophylactic treatment with binase, the
number of DNA copies decreased to 2.6+0.3 times, with therapeutic treatment — to
8.39+0.7 times (p<0.05). Thus, the secreted ribonuclease of B. pumilus (binase) is
non-toxic to the bovine kidney cells in the range of concentrations exhibiting antiviral
activity. A single preliminary treatment of viral particles with binase led to a
significant dose-dependent decrease in the infectious activity of the virus (up to 9
times) and suppressed the development of a virus-induced cytopathic effect on
MDBK cells during multi-cycle virus replication.
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RNASE A CATALYTIC ACTIVITY CHANGES
IN THE GASTROINTESTINAL TRACT ENVIRONMENT
Galeeva A.G., Egorov A A.
Kazan (Volga Region) Federal University

One of the promising directions in the development of drug delivery systems is
the design of antitumor ribonucleases complexes for malignant neoplasms, including
colorectal cancer. However, the use of therapeutic proteins in the gastrointestinal tract
can be difficult due to its degradation under the influence of digestive enzymes with a
subsequent loss of therapeutic efficacy. Maintaining the level of catalytic activity of
an enzyme largely determines its stability and reactivity. The aim of this study was to
analyze the dynamics of changes in the catalytic activity of ribonucleases (using the
example of pancreatic ribonuclease (RNase A)) in buffer solutions simulating the
gastrointestinal tract environment.

The object of the study was a purified RNase A («Vector», Russia), initial
ribonucleolytic activity 0.97+0.013 x 106 units/mg. A buffer that mimics the contents
of the large intestine (g/l: KCI — .2, NaCl — 8.0, KH,PO, — 0.24, Na,HPO, — 1.44, pH
7.0) and simulated gastric juice (g/l: peptone — 8.3, glucose — 3.5, NaCl — 2.05,
KH,PO, - 0.6, CaCl, — 0.11, KCI — 0.37, medical canned bile — 0.05, lysozyme — 0.1,
pepsin — 0.0133, pH 2.5) were used as the gastrointestinal tract environment. RNase
A was dissolved in the solutions to final concentrations of 25-1000 ug / ml and
incubated for 18 hours at 37°C. The ribonucleolytic activity of the enzyme was
determined by the Anfinsen method, with a frequency of 30 min; the indicators of
RNase activity dissolved in deionized water were used as controls.

It was found that the enzyme is stable in the colonic medium during 18-hour
incubation period: no statistically significant differences in the values of
ribonucleolytic activity in comparison with the control samples were found. In
simulated gastric juice, RNase A turned out to be less stable: activity losses averaged
11.6 £ 0.52% (p<0.05) after 3.5 hours of incubation, 17.9 £ 1.23% (p<0.001) after 8
hours of incubation, and 28.2 +4.1% (p<0.05) by the end of the experiment.

Thus, it can be assumed that ribonucleases have potential stability in the
gastrointestinal tract, taking into account the length of stay in its different parts. The
problem of a moderate decrease in the activity of enzymes in simulated gastric juice
at an early stage of incubation can later be solved by selecting specific carriers that
provide a prolonged release of therapeutic agents.
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THE RESISTANCE OF TUBERS OF DIFFERENT POTATO CULTIVARS
TO FUSARIUM OXYSPORUM
Galimov M.A.}, Akosah Y.A.%, Vologin S.G%.
'Kazan (Volga Region) Federal University
“Tatar Research Institute of Agriculture, Kazan

Fungi of the genus Fusarium cause harvest loss of many staple crops, including
potatoes, wheat, bananas, etc. According to some reports, up to 70% of fields are
contaminated with Fusarium, among which the dominant species remains Fusarium
oxysporum. Our work aimed to assess the resistance of tubers of 26 potato cultivars,
grown in Tatarstan, to dry rot caused by F. oxysporum strains.

To assess the resistance of cultivars (Dachnitsa, Dachnij, Debyut, Dogoda,
Zumba, Kazachok, Caliber, Korchma, Krasa Meshera, Krasavchik, Varyag,
Brusnichka, Baltic Rose, Kumach, Kupets, Legenda, Narymskaya Nochka, Nevskij,
Orlan, Avgustin, Arosa, Alaska, Grand, Gala, Barin, and Vinetta), we isolated and
identified (by sequencing the ITS region of the 5.8S rRNA gene) 7 strains of F.
oxysporum: DR9, DR10, DR40, DR44, DR45, DRA47 (isolated from tubers with dry
rot), and LT3 (isolated from a visually healthy tuber). Briefly, 5 tubers of each variety
were injected with 20 pl of fungal spore suspension (105 spores). The tubers were left
at room temperature and after 21 days, measurements of the affected areas (diameter,
depth of rot, and linear dimensions of the tuber) were carried out. The resistance of
the varieties was assessed based on the size of the affected areas of potato tubers. The
data obtained were statistically processed using the Kruskal — Wallis test.

The test results H = 65.114 (25), p <0.001 indicate significant differences in
the resistance of cultivars. Tubers of the cultivars Zumba, Korchma, Nevskij, and
Narymskaya Nochka showed the highest resistance to all strains of F. oxysporum.
Avgustin, Dachnitsa, Varyag, and Kalibr showed moderate resistance. However, it
was interesting to note that the LT3 strain isolated from a visually healthy tuber
caused lesions (dry rot) in the tubers of the Kazachok, Krasa Meshera, and Debyut
cultivars (0.545041, 1.2258, and 0.6104 cm3, respectively), which showed resistance
to all other F. oxysporum isolates. In general, the strain LT3 caused extensive lesions
in tubers of 12 out of the 26 cultivars (in most cultivars, high and medium lesions
were observed (Mtot = 0.3798, MLT3 = 0.65228). At the same time, the cultivars
Avgustin and Arosa showed high resistance to LT3 but were susceptible to all other
strains of F. oxysporum. The strain DR45 caused the greatest damage in tubers of 7
out of the 26 cultivars, M = 0.4129, which also indicates its high virulent potential.
Thus, potato cultivars resistant to dry rot have been selected for further analysis.
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STAPHYLOCOCCI BUT NOT ENTEROBACTERIA PROMOTE GROWTH
AND BIOFILM FORMATION OF KLEBSIELLA OXYTOCA
Giliazeva A.G.

Kazan (Volga Region) Federal University

Klebsiella oxytoca is a gramnegative bacteria that causes urinary and
respiratory tract infections (UTIs and RTIs, respectively) as well as antibiotic-
associated hemorrhagic colitis. To note, K. oxytoca presents in the gut of 8-10% of
healthy population. In all these human body compartments — urinary, respiratory and
intestinal tracts — K. oxytoca may encounter other bacterial species belonging to
commensal or pathogenic microbiota. We analyzed the growth and the biofilm
formation of urinary isolate K. oxytoca 3416 in the presence of other enterobacteria
(K. pneumoniae, K. variicola, probiotic and uropathogenic E. coli, E. cloacae,
P. mirabilis) and staphylococci (Staphylococcus aureus and S. saprophyticus).

To assay the growth in mixed cultures, K. oxytoca was transformed with the
empty plasmid pET-24d(+) encoding the gene of kanamycin resistance. Overnight
cultures were mixed at ratios 1:1 or 10:1 (in relation to kanamycin-resistant K.
oxytoca) and co-cultured for 16 h at 37°C with shaking followed by plating of serial
dilutions on agar plates with kanamycin. At both ratios, the growth of kanamycin-
resistant K. oxytoca was inhibited by enterobacteria to different levels, as well as by
wild type of K. oxytoca. Surprisingly, in the presence of both Staphylococcus strains,
the amount of living K. oxytoca cells was at the same level as that in pure culture that
was taken as control. For mixed biofilm assay, K. oxytoca was transformed with
GFP-expressing plasmid while the other enterobacteria were transformed with
tdTomato-epressing plasmid and staphylococci were intact. After inoculation of
overnight cultures at a ratio 1:1 in 96-well polystyrene plate and incubation for 48 h
at 37°C, fluorescence intensities were measured at different channels (FITC for GFP-
and Cy3 for tdTomato-expressing bacteria) using the Aklides system. Enterobacteria
inhibited biofilm production of K. oxytoca, but their biofilms were promoted by K.
oxytoca. Conversely, staphylococci increased biofilm formation of K. oxytoca, what
Is in accordance with the result observed in growth assay.

Thus, in mixed infections with different bacteria, K. oxytoca would have an
increased infectivity provided by staphylococci or cause increased infectivity of co-

infecting enterobacteria.

The work is performed in accordance with the Russian Government Program of Competitive
Growth of Kazan Federal University and was funded by Russian Foundation for Basic Research
according to the research project no. 18-34-00837.
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DEVELOPMENT OF A VECTOR (pGAs11.21) FOR INACTIVATION
OF THE SIGF BACILLUS PUMILUS 3-19 GENE USING
CRISPR-CAS9 TECHNOLOGY
Gilmutdinova A.l., Danilova I.V.

Kazan (Volga Region) Federal University, Kazan, Russia.

Bacillus pumilus bacteria are known for their ability to produce hydrolytic
enzymes. Proteases are widely used in various industries — pharmaceuticals and
medicine, agriculture, food and textile industries. To obtain the target enzyme,
bacterial strains with deleted proteinase genes are often used, that is, conditions are
reached when the expression of proteinase genes does not affect the production of
target enzymes. The regulation of gene expression in bacteria at the level of
transcription is carried out in the presence of a key enzyme, DNA-dependent RNA
polymerase. Its interaction with specific regions of DNA - promoters is carried out
due to an additional polypeptide - o-transcription factor, which specifically binds to
conserved nucleotide sequences. In circumstances where sporulation is undesirable,
such as in industrial fermentation, evolutionary experiments, and specific
experiments with a chemostat, the use of strains lacking sporulation may be a
solution. In B. pumilus, sigF disruption prevents the continuation of sporulation at
stage Il. Therefore, it is relevant to assess the effect of sigF gene inactivation on the
expression of proteinase genes in B. pumilus. Thus, for editing the B. pumilus
genome, the sporulation sigma factor gene sigF was selected as a target for
inactivation.

In this work, we used the pJOE9282.1 shuttle vector based on the
Streptococcus pyogenes type CRISPR-Cas9 Il system. For genome editing, it carried
the cas9 gene under the control of a xylose-inducible promoter (Pxyl). To create a
vector excluding the sigF chromosomal region, plasmid pJOE9282.1 is first was cut
with Bsal, and the lacZ o fragment was replaced with sgRNA obtained by
hybridization of primers. This sgRNA directed the Cas9 nuclease to its target.
Further, two PCR fragments (sigF-L (500 bp) and sigF-R (716 bp)) obtained from
B. pumilus 3-19 genomic DNA were cut with Sfil and inserted between two sites Sfil.

Thus, we have constructed a plasmid pGAs11.21 for inactivation of the sigF
gene in the B. pumilus 3-19 genome. In the future, this plasmid will be transformed
into bacilli cells by the electroporation method described in to obtain deletion

mutants with an inactivated sporulation sigma factor gene (sigF).
This work has been supported by the RFBR grant No. 19-08-00853 and Kazan Federal
University Strategic Academic Leadership Program.
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CYTOTOXIC EFFECT OF A PULSED ULTRAVIOLET LASER TOWARD
HUMAN SKIN FIBROBLASTS
Hamdan Y.}, Shamsutdinov N.I1.%2, Marisov M.A.}, Zelenikhin P.V.2,
Semashko V.V*, Telegina T.A.%, Buglak A.A.%, Nizamutdinov A.S.*
YInstitute of physics, Kazan Federal University
?Institute of Fundamental Medicine and Biology, Kazan Federal University
3Bach Institute of Biochemistry, Research Center of Biotechnology of RAS
*Faculty of Physics, Saint Petersburg State University

Ultraviolet laser radiation has a wide range of biological effects. This can be
used to implement therapeutic approaches for the treatment of a variety of
pathologies, including skin diseases such as psoriasis and vitiligo. Skin fibroblasts
(HSF) play one of the key roles in the development of skin disease processes, they
have a multifaceted effect on the keratinocytes and melanocytes vital functions.
Therefore, the characterization of the biological effects of laser radiation toward HSF
Is of great importance.

HSFs were irradiated using a pulsed 310 nm LiLu0,7Y0,3F4:Ce+3+Ybh3+
based UV laser with different pulse duration (1 and 10 ns), using 5- and 15-minutes
treatment (100 mJ/cm2). HSFs viability was measured based on conversion of yellow
tetrazolium salt 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT,
(Sigma-Aldrich, USA)) to dark blue formazan by viable cells. 104 cells/well were
seeded into 96-well plates for 24h (37°C, DMEM with 10% fetal bovine serum,
humidified atmosphere, 5% CO,), then treated with laser.

An increase in the treatment time led to a decrease in the viability of
fibroblasts: with a pulse duration of 10 ns, cell viability was 92.2+1.5% and
89.5+0.5% for a treatment time of 5 and 15 minutes, respectively. A decrease in the
pulse duration to 1 ns led to a further significant decrease in the viability. Cell
viability was 80.3 £ 1,5% after 15 min of treatment. 24 h incubation after laser
treatment resulted in the restoration of HSFs viability. In all studied exposure options,
no significant differences from the variant without treatment were found.
Nevertheless, the early effects we characterized deserve close attention, since the
spectrum of signaling molecules released by fibroblasts after irradiation can act on
other skin cells during and after therapeutic laser exposure.

This work was supported by the Russian Science Foundation (grant no. 20-73-10029).
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DESIGNING A REPORTER CONSTRUCT FOR ANALYZING
THE ACTIVITY OF TISSUE-SPECIFIC PROMOTERS IN LUNG
CANCER CELL LINES
Ikonnikova V.A., Shipulina E.A., Ulyanova V.V., Dudkina E.V.
Kazan (Volga Region) Federal University

Lung cancer is one of the most common causes of cancer death. Despite
advances in chemotherapy, surgery, and radiation therapy, traditional cancer
treatments are losing their effectiveness due to the high toxicity and low effectiveness
of the anticancer drugs. Gene therapy is one of the most promising strategies for the
treatment of cancer. The main approaches in gene therapy include: blocking the
expression of certain genes using antisense oligonucleotides or interfering RNA,
editing the genome using ZFNs, TALENs or CRISPR/Cas nucleases, tumor cell
suicide under the influence of cytotoxic proteins. The potential of Bacillus pumilus
ribonuclease (RNase) binase as an antitumor agent has been studied in a number of in
vitro and in vivo studies, but has not yet been tested in suicidal gene therapy for
cancer. One of the binase advantages is its selectivity towards tumor cells. The
specificity of genetic construction can be achieved by using the tumor-specific
regulatory regions, the expression of which is reduced or impaired in normal cells.
We plan to create the genetic system for the binase expression in lung tumor cells
under the control of tumor-specific promoter and evaluate its therapeutic potential.

The aim of this work was to create a genetic construct based on the pCS2+
vector for the expression of the reporter green fluorescent protein (GFP) gene.

To evaluate the activity of tumor-specific promoters in lung cancer cell lines
we have constructed the GFP reporter system by Gibson assembly where GFP gene
was cloned under the control of the human cytomegalovirus (CMV) promoter. To
improve the initiation of GFP translation the consensus Kozak sequence was
introduced by inverse PCR using the Q5 site-directed mutagenesis kit. The success of
the cloning was confirmed by PCR, restriction analysis and sequencing. Designed
expression systems were transfected with Lipofectamine 3000 in A549 lung cancer
cell line. The transfection efficiency and the level of GFP gene expression were
analyzed by the intensity of GFP fluorescence using fluorescence microscopy.

Thus, we have obtained the reporter construct carrying the GFP gene, in which
the human CMV promoter will be further replaced by a number of tumor-specific
promoters to assess their specificity in human lung cancer tumor cells. Later, the gene

of cytotoxic binase will be cloned under their control.
The study was supported by the Russian Science Foundation (project 21-74-10036).
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CHARACTERIZATION OF CLINPTIOLITE AS APROTEIN SORBENT
Islamova R.R.}, Yakovleva G.Y.2, Lopatin O.N.%, Yarullin R.S.%, Ilinskaya O.N.?
'Institute of Geology and Petroleum Technologies, Kazan Federal university
?Institute of Fundamental Medicine and Biology, Kazan Federal university
3«Tatneftekhiminvest-Holding», Kazan

Due to its properties, zeolite can absorb therapeutically active proteins and
release them under physiological conditions. Earlier, we characterized the sorption of
the cationic antitumor protein from Bacillus pumilus, binase, on clinoptiolite. In this
study we tested the clinoptilolite ability to be loaded by negatively charged protein.
Bovine blood plasma albumin with a molecular weight of 69 kDa, single-chain,
consisting of 607 amino acid residues was chosen as a model protein, which
isoelectric point (pl) is in the range of 4.7-5. The secondary structure of the protein
contains about 67% helical structures next to 33% of turn and extended chain
configurations without any B-sheets. As a sorbent, we used clinoptilolite samples
from Tatar-Shatrashan deposit of zeolite-bearing rocks, Russia. Clinoptilolite [(Na,
K, Ca)2—3AI3(Al, Si1)2Si13036x12H20] forms as white to reddish tabular
monoclinic tectosilicate crystals. This mineral of the monoclinic syngony exists on
the specified deposit in a fine-dispersed state, which is part of a polymineral
aggregate consisting of a clayey and siliceous phase (the so-called zeolite-bearing
rock). The maximum amount of zeolite in this unit can reach 50%. The test samples
taken from the most productive unit of the field, including three wells (R-37, R-42
and A-1), were used in the form of powder and granules.

Sample P-42 showed the best adsorption properties in a minimal time, and also
showed the most prolonged protein release, which is especially important for the
practical use of therapeutic proteins. This sample differed in properties from the other
two samples — it had the highest porosity in comparison with other samples and
therefore we consider it as a promising carrier of therapeutic proteins. A gradual slow
release of the protein can provide its biological effect in the body for a long time
without losing its target functional properties due to cleavage by proteases.

Our results contribute to the perspective development of zeolite-based
complexes for therapy of colorectal cancer for or the treatment of malignant skin
neoplasms where the complexes can be used in pasty form. However, the number of
clinical studies with clinoptilolite materials on humans is still low, and the previously
described immunomodulatory, anticancer, and antioxidant effects of clinoptilolite in
vivo should be studied in more detail.
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STUDY OF STRAINS FOR PATHOGENIC PROPERTIES
IN EXPERIMENTS IN MICE
Itkina D.L.
Kazan (Volga Region) Federal University

To study the virulence, toxicity and toxicity of P. brenneri strains 3.1, 3.2,
3.5.2, 3.6.1 and B. ginsengihumi M2.11, we used ICR (CD-1) mice of both sexes,
kindly provided by the laboratory for chemical and biological research of the Institute
of Physical Chemistry named after A.E. Arbuzov KazSC RAS. All experiments were
performed in compliance with bioethical standards. The maintenance, nutrition, care
of the animals and their removal from the experiment were carried out in accordance
with the requirements of the Ministry of Secondary Special Education of the USSR,
Order No. 742 dated 11/13/1984, which approved the “Rules for conducting work
with the use of experimental animals”, which are in force to this day. The mice were
kept under standard vivarium conditions; standard pelleted combined feed was used
for feeding. For each experimental group, 6 mice of the same age weighing 20+ 0.5¢g
were selected.

The virulence of the strains was studied after a single oral administration of a
daily culture of bacteria in physiological saline to mice at doses of 108 CFU / ml per
animal. The control group of animals was injected with sterile saline. The mice
consumed food and water in the usual amount. The mass of the mice in the
experimental groups did not differ from the mass of the mice in the control group,
there were no signs of the development of pathologies.

The toxicity of the strains was studied by intraperitoneal administration to mice
of a suspension of a culture of microorganisms in a sterile saline solution, inactivated
by heating at 70 °C for 90 minutes. With intraperitoneal administration of drugs in a
two-fold volume relative to body weight, all animals in all groups survived.

Toxicity of the strains was studied in mice by intragastric administration of
filtrates of three-day-old cultures of the studied strains. Control animals were injected
with sterile liquid nutrient medium. Biomaterials were taken from the animals 30
days after infection for further research. Autopsy of the mice did not reveal any
injuries or pathological changes in the internal organs. Microbiological cultures of
blood, liver, bladder and stomach were negative. Thus, studies on the virulence,
toxicity, and toxicity of isolates in white mice showed that P. brenneri strains 3.1,

3.2,3.5.2,3.6.1 and B. ginsengihumi M2.11 are safe for model animals.
This work was done in frame of the Kazan Federal University Strategic Academic
Leadership Program, supported by the Russian Science Foundation grant 19-76-00020.
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CHARACTERISTIC OF ANTIMICROBIAL PROPERTIES OF MODIFIED
PILLARS[5]ARENES
Kalinina K.I., Aleksandrova Y.l., Sokolova E.A.
Kazan (Volga Region) Federal University

Antibiotic resistance of pathogenic microorganisms is a serious problem in
modern biomedicine. The search for new means of combating pathogenic microflora,
as well as modification of classical methods are relevant. Macrocyclic compounds
(calix[n]arenes and pillar[n]arenes), capable of providing a wide range of guest-host
interactions, may be the basis for a new approach to antimicrobial therapy due to their
ability to functionalize and interact with a wide range of antibacterial drugs.
Antimicrobial agents associated with macrocycles can exhibit significantly more
pronounced target properties and prolonged action.

The aim of our work was to evaluate the antimicrobial properties of
pillar[5]arene modified with sulfanilamide in comparison with the basic
pillar[5]arene containing trimethylammonium fragments and a commercially
available antimicrobial drug, sulfanilamide.

Antimicrobial properties were assessed in resazurin test using the following
cultures of microorganisms: Salmonella typhimurium TA 98, Klebsiella pneumoniae,
Staphylococcus epidermidis, Staphylococcus aureus, Pseudomonas aeruginosa.

Pillar[5]arene containing trimethylammonium fragments did not exhibit
antimicrobial properties to all the above microorganisms at all investigated
concentrations (MIC> 0.3 x 10-3M).

Sulfanilamide did not exhibit antimicrobial properties at all investigated
concentrations (MIC> 0.48 x 10-2M) to S. typhimurium TA 98, K. pneumoniae,
S.epidermidis, S. aureus, while P. aeruginosa growth was inhibited at a concentration
of 0.24 x 10-2M.

The MIC pillar[5]arene modified with streptocide was 3.75 x 10°M, 1.5 x 10-*M,
7.5 x 10°M, 7.5 x 107°M, 0.3 x 10°M towards S. typhimurium TA 98,
K.pneumoniae, S. epidermidis, S. aureus, P. aeruginosa, respectively.

Thus, the antimicrobial effect of streptocide for pillar[5]arene as a carrier
increased in 4 times for P. aeruginosa, in 8 times for S. typhimurium TA 98,

K.pneumoniae, S. aureus, in 32 times for S. epidermidis.
This work was supported by the Russian Science Foundation No. 20-73-00161.
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EVALUATION OF ANTI-MIGRATION ACTIVITY
OF POLIANTHES TUBEROSA TUBERS EXTRACT
Kamalova Y.N., lvankova O.V., Zalilova Y.M., Karamova N.S.
Kazan (Volga Region) Federal University

The migration of tumor cells is the most important condition for their spread to
other organs. In this regard, it becomes urgent to search for agents with antimetastatic
potential that can inhibit cell migration. The aim of the study was to evaluate the
antimigration effect of Polianthes tuberosa tuber extract on human duodenal
adenocarcinoma cells HuTu80.

We used a DMEM medium containing 10% fetal serum of calves (USA), 2 mm
of glutamine and 100 units/ml of penicillin and streptomycin to cultivate the HuTu80
cell line. The cells were cultured at 37°C in a humid atmosphere with 5% CO2.

The method of scratch analysis with phase contrast microscopy was used to
evaluate the migration of tumor cells under the action of plant extracts. Cell line was
grown in a 6-well plate. When monolayer of cells was reached 90-95% confluence at
the bottom of each well, several lines were drawn using a 1000 ul pipette tip. We
used PBS to remove fragments of cells and introduced a complete medium with 10,
50, 70 mkg/ml of extract into the wells and cultured at 37 °C. Cells in wells without
the addition of extract were used as a negative control. Cell migration was monitored
at time points 0 hours and 24 hours, images were obtained using a 5x lens on a phase
contrast microscope (Axio observer, Austria).

When assessing changes in the migration of HuTu80 tumor cells under the
action of binase by scratch analysis using phase contrast microscopy, it was found
that after 24 hours there was a significant decrease in the migration of tumor cells,
compared with negative control (cells without treatment with extract).

Thus, the studied extract can be used for the development of drugs as
antimetastatic agents.
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SUSTAINABILITY ASSESSMENT OF POLYSILOXANE COATINGS
TO THE INFLUENCE OF MICROSCOPIC FUNGI
Karandashev S.A.!, Mironskaya E.A.%, Kudri U.?, Le Hong Kuan?, Yakovleva G.Y .2,
Danilaev M.P.}, llyinskaya O.N.*
'KNRTU-KAI, Interuniversity interdisciplinary laboratory
Russian-Vietnamese Tropical Center, Vietnam
3Kazan (Volga region) Federal University

Polysiloxane coatings are widely used to protect organic glasses
(polycarbonate, polymethyl methacrylate) from abrasion. However, the destructive
effect of microorganisms (primarily microscopic fungi) can lead to a decrease in the
mechanical characteristics of polysiloxanes, in particular, wear resistance, adhesion
to a substrate, and rigidity. As a result, damages appear on the surface of organic
glasses, which lead to a significant decrease in optical characteristics.

The aim of this work is to determine the resistance of the hydrophobic
polysiloxane coating of organic glasses to the influence of molds. The study of the
resistance of the hydrophobic polysiloxane coating was carried out on 3 samples of
organic glass. Pure cultures of microscopic fungi (micromycetes) used in the work;
Aspergillus niger; Aspergillus sp.; Penicillium sp. and Trichoderma sp. were taken
from the museum of the department of microbiology and grown on the Czapek-Dox
medium.

On the 21st day of cultivation, septate, intertwined and branched hyphae of
micromycetes were found on all investigated experimental samples during
microscopy. On the basis of morphological characters (structure of conidiophores),
they were assigned to the genera Aspergillus and Penicillum. When studying the
resistance of samples to the influence of micromycetes under conditions simulating
mineral and organic pollution, the growth of fungi was already observed on the 7th
day of incubation and continued until the end of the experiment. The growth of
micromycetes was not observed on control samples untreated with fungal spores.
Fungal resistance of the studied samples based on the extent of molds growth on a
six-point scaling system, according to GOST 9.048-89, can be estimated at 2 points.
No significant changes in the optical characteristics of the coating after the exposure
to microscopic fungi were found. However, it should be noted that a longer contact of
hydrophobic polysiloxane coatings with micromycetes might lead to a significant

decrease in optical characteristics due to the growth of fungi on their surface.
This work was done in frame of the KFU Strategic Academic Leadership Program
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WHOLE GENOME SEQUENCE DATA OF LACTIPLANTIBACILLUS
PLANTARUM FCA3L, ANEW PROBIOTIC CANDIDATE STRAIN
Karaseva O.S., Ozhegov G.D., Akhatova F.S., Anisimova E.A.,
Fakhrullin R.F., Yarullina D.R.

Kazan (Volga Region) Federal University

Lactobacilli are widely used in food industry and probiotic therapy because of
their preservative properties, antagonistic activity against pathogens and beneficial
effects on human health. The aim was to establish probiotic status of
Lactiplantibacillus plantarum strain FCa3L by whole-genome sequence analysis and
in vitro experimental studies.

L. plantarum FCa3L was isolated from sauerkraut in 2014. Taxonomic
identification was performed using MALDI Biotyper (Bruker, Germany) and 16S
rRNA gene sequencing on ABI Prism 3730 (Applied Biosystems). Genomic DNA
was sequenced by Illumina MiSeq (lllumina, USA). Genome assembly by the
Unicycler v. 0.4.8 gave coliphage phi-X174 and 61 contigs corresponding to a 3.3
million bp scaffold. EQQNOG and RAST annotation uncovered multidrug resistance
genes and genes encoding synthesis of biotin, thiamine, riboflavin, and vitamin B.
Antagonistic activity of L. plantarum FCa3L examined by the agar block test
exceeded that of the reference strain L. plantarum 8PAS3 isolated from the probiotic
preparation "Lactobacterin dry" (Biomed, Russia). L. plantarum FCa3L was able to
inhibit the growth of Morganella morganii, Bacillus cereus, Micrococcus luteus,
Enterococcus faecalis, Escherichia coli, Klebsiella pneumonia, Serratia marcescens,
Staphylococcus aureus, and Pseudomonas aeruginosa. The inhibitory effect of L.
plantarum FCa3L was associated with the acidification of the medium (total titrated
acidity was 1.46+0.24 mM/g) and production of hydrogen peroxide.

According to the results of the MATS (microbial adhesion to solvent) method,
L. plantarum FCa3L had hydrophilic cell surface with basic and electron-donor
properties, which corresponded to the low adhesive ability. Yet, FCa3L was
significantly more adhesive to the buccal epithelial cells and showed higher cell
autoaggregation when compared to the reference strain 8PA3. Using disc-diffusion
method we demonstrated that L. plantarum FCa3L bacteria exhibited resistance to
vancomycin, ciprofloxacin and aminoglycosides and were sensitive to ampicillin,

rifampicin, clindamycin, chloramphenocol, erythromycin, and tetracycline.

The work was performed using the equipment of Interdisciplinary Center of Shared
Facilities of Kazan Federal University for cellular, genomic and post-genomic research in Volga
region and in frames of Russian Government Program of Competitive Development of Kazan
Federal University.
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ENHANCEMENT OF THE CYTOTOXIC EFFECT OF RIBONUCLEASE
BINASE USING AFFIBODY
Kechko O.1.1, Schulga A.A2, Petrushanko A.A.}, Deyev S.M.%, Mitkevich V.A.!
! Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow
2 Shemyakin—Ovchinnikov Institute of Bioorganic Chemistry, RAS, Moscow

The development of targeted anticancer drugs is the leading trend in the
treatment of cancer. Ribonucleases (RNases) are able to selectively eliminate tumor
cells, slow down the growth of malignant neoplasms and the development of
metastases. The stage that limits the cytotoxic effect of most RNases is their
penetration into the cell. To enhance the uptake of RNases by cells and direct their
action on specific cells containing tumor targets, we proposed to use RNases coupled
with affibody, which are able to effectively recognize certain tumor markers on
malignant cells. The affibody molecule is based on the target-recognizing Z-domain -
a modified peptide domain with a size of 58 amino acid residues. (6.5 kDa),
Staphylococcus aureus protein A. Approaches have been developed for the
conjugation of binase (RNase from Bacillus pumilus) and affibody molecules through
a disulfide bond and using a sortase that recognizes a specific amino acid sequence
and covalently links proteins. The toxic effect of the obtained affinity binases on a
number of malignant cells carrying and not carrying a molecular marker (HER2) was
tested to recognize the targeting molecule affibody. It has been shown that the
“weaponization” of binase with affibody, which specifically binds to HERZ2,
enhances the toxic effect of RNase on cells carrying this target. The effectiveness of
the combined action of interferon a2b and affinity binase for the elimination of
malignant cells was determined. It has been shown that the cytotoxic effects of
interferon and affinity binase are summarized, which is most likely achieved due to
different mechanisms of inhibition of proliferation pathways and triggering apoptosis
of tumor cells by these toxicants. The data obtained indicate that binase with a
targeting affibody alone and in combination with other chemotherapeutics is a

promising agent for the treatment of malignant neoplasms.

This work was supported by the Russian Foundation for Basic Research (project #18-29-
08024).
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PSEUDOMONAS AERUGINOSA URINARY TRACT INFECTIONS
Khabipova N.N., Sharipova M.R.
Kazan (Volga Region) Federal University

Pseudomonas aeruginosa is an opportunistic pathogen that affects
Immunocompromised patients. It is one of the main causes of morbidity and mortality
in patients with cystic fibrosis and one of the main causes of the development of
nosocomial infections. And urinary tract infections caused by P. aeruginosa strains
are the most difficult to treat. Among the numerous factors, the type Ill secretion
system (T3SS) is the main determinant of virulence, including a complex of effector
proteins. ExoY is the most recent exozyme described from the entire system. There
are studies that indicate clear toxic effects of the ExoY factor, in particular, it
promotes the formation of interendothelial cell breaks and increases macromolecular
permeability, thereby complicating the course of infection.

The aim of this work is to analyze the pathogenic potential of clinical
P. aeruginosa strains obtained from patients with urinary tract infections, as well as
to search for genes and determine the role of the ExoY protein during urinary tract
infections.

In the course of the work, a comparative phenotypic analysis of 22 strains
isolated from patients with urinary tract infections was carried out. It was shown that
all studied strains have urease activity. For all tested strains, proteolytic activity is
observed, however, in 5 strains, the proteolysis zones are less pronounced. It has been
shown that almost all studied strains have the ability to synthesize siderophores.

Using the disk-diffusion method, it was determined that most of the studied
strains are resistant to beta-lactam antibiotics, in particular carbopenems and
cephalosporins. However, 4 strains of P. aeruginosa have the highest antibiotic
resistance, for which no zones of growth inhibition were found. Real-time PCR
revealed that 30% of P. aeruginosa strains have the VIM-type metallo-B-lactamase
gene. Analysis of biofilm formation in vitro showed that 3 out of 22 studied strains
form the most denseiv biofilms by 72 hours of cultivation on the surface of
polystyrene plates. The results of PCR analysis aimed at finding genes encoding type
3 secretion system proteins in the studied strains showed that the gene encoding the
expression of the ExoY effector protein was found in 40% of all studied strains. The
data obtained make it possible to reveal the pathogenic potential of P. aeruginosa,

indicating its enormous role in UTI.
This work was supported by grants from the Russian Foundation for Basic Research No.20-
315-90093.
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CHEMICAL STRUCTURE AND ISOLATION TECHNIQUES
FOR FORMYLATED PHLOROGLUCINOL COMPOUNDS
OF EUCALYPTHUS VIMINALIS LABILL
Khaliullina A.S.%, Shakirova D.K.}, Aliullina L.A.}, Salamatin A.A.2
'Institute of Fundamental Medicine and Biology, Kazan Federal University
?Institute of Computational Mathematics and Information Technologies,
Kazan (Volga Region) Federal University

Treatment of infectious inflammatory processes of various etiology remains
one of the main problems of antimicrobial therapy due to a rapidly increasing number
of antibiotic-resistant microorganism strains. In this race against the nature an effort
has been making to produce / synthesize new compounds with antimicrobial activity.
Extraction of a group or individual biologically active compounds from the plant
material is an approach to this challenge.

Formylated phloroglucinol compounds (FPCs) constitute an important class of
specialized metabolites widely distributed in plants of genus Eucalyptus Labill. These
compounds demonstrate a wide range of antimicrobial, antioxidant, anti-
inflammatory, antiparasitic and other biological activities as shown in vitro. The
majority of FPCs of Eucalyptus viminalis belong to macrocarpals, mono- and
sesquiterpene euglobals and sideroxilonals. Single individual compound isolated
from leaves of Eucalyptus viminalis — «eucalypton» (macrocarpal am-1) — belongs to
macrocarpals with two specialized groups in the chemical structure: one group is
phloroglucinol dialdehyde moiety and another is a terpenoid domain.

Extraction of FPCs using lipophilic solvents (hexan, petroleum ether, benzol
and etc.) is one of the most widely used approach to isolation of compounds of
interest. However, there no commercially available drugs and other pharmaceutical
sbstances based on FPCs.

HPLC with UV-detection at 275 + 3 nm was described for quantitative
determination of FPCs with using commercial samples of FPCs obtained in research
laboratories. However, there are no commercially available standard samples of FPCs
that meet the pharmaceutical standards.

In this context, further study is needed on chemical profiling and
pharmacognosic analysis of Eucalyptus viminalis. Also antimicrobial effects of
extract from this plant material should be studied on representative microorganism
strains, including antibiotic-resistance samples.
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ANALYSIS OF BACILLUS PUMILUS METALLOPROTEINASE GENE
EXPRESSION AS PART OF PROTEASE-DEFICIENT
B. SUBTILIS STRAINS
Khasanov D.l., Koryagina A.O.
Kazan (Volga Region) Federal University

B. pumilus MprBp metalloproteinase was firstly isolated and characterized by
Kazan Federal University scientists. Primary structure analysis showed that MprBp
has no analogs among prokaryotic enzymes and occupies an intermediate position
between two large families of the metzincin clan — adamalysins and astacins. The aim
of this work was to evaluate the efficiency of expression systems based on protease-
deficient B. subtilis strains carrying the B. pumilus metalloproteinase gene.

The study of the growth dynamics showed that all recombinant strains have a
similar growth curve. The culture grows exponentially up to 12-14 hours, then the
stationary phase sets and after the 30th hour, the cell death stage is observed.
However, the process of cell death in BRB-strains is more extended in time. It is
possible that some of the extracellular proteinases removed from these strains are
involved in the cell lysis processes. In BRB14 strain, metalloproteinase activity is
observed only at the stage of culture death. This may indicate that BRB14 strain
express metalloproteinase, but it is not secreted and accumulating in cells enters the
medium only because of culture lysis. It can be assumed that the extracellular
proteinases deleted in BRB14 strain are directly or indirectly involved in the MprBp
secretion processes. The B. subtilis BG2036 and BRB08 demonstrate a characteristic
peak of activity at the 36th and 44th hour respectively, which corresponds to the
growth retardation stage. The BRBO8 strain has a different growth curve. It grows
exponentially up to 12-14 hours, just as previous strains, but retardation stage
without having a characteristic “plateau” pattern gradually decreases throughout the
experiment and reaches OD600=0.5 by 72 hour. In comparison, B. subtilis BG2036
and B. subtilis BRB14 strains reached this value of optical density by 48th hour of
growth. As a result, it was found that B. subtilis BG2036 is the most efficient strain in
terms of target protein expression. Despite the fact that this strain has only two
extracellular proteinases removed, it has maximum of MprBp proteolytic activity.
BRB-strains, with more extracellular proteinases deleted and theoretically having

more potential for target protein expression, were less effective.
This work has been supported by the Kazan Federal University Strategic Academic
Leadership Program.
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GENOMIC AND METABOLOMIC INSIGHTS OF NON
PHYTOPHATOGENICITY OF RHODOCOCCUS FASCIANS S11
Khilyas 1.V.

Kazan (Volga Region) Federal University

Rhodococcus fascians is well known a phytopathogenic Actinomycete.
Virulence of R. fascians is attributed with presence of a linear plasmid encoding fas
and att genes responsible for cytokinins production and their regulation, respectively.
The fas-deficient strains of R. fascians were classified as weakly virulent or
nonpathogenic due to virulence variation leading to plant disease suppression.
Plasmid-free R. fascians strain D188-5 clearly demonstrated its avirulence and plant-
growth promotion (PGP) activity in Arabidopsis thaliana via secretion of
phytohormones, biofilm formation and siderophores production.

Strain S11 was isolated from weathered serpentine rock sampled from the
Khalilovsky massif, Russia (Latitude: N 51°30” Longitude: E 58° 11°). Cells of strain
11 were rod-shaped (0.6—0.7um wide, 2—5 um long), gram-positive, non-sporulating
and non-motile and formed small (0.5-1.0 mm), round and orange-colored colonies
with a smooth shape and glistening surface after 48—72 h of cultivation on LB agar at
30°C. We found that S11 strain is lacking virulence plasmid and genes coding genes
that enable bacteria to damage higher plants. Also examined are phenotypic profile
which revealed a high pH tolerance, phytase activity and siderophores production
promoting beneficial plant growth. Fifteen biosynthetic gene clusters were predicted
to be present in the genome of strain S11. Among those, one putative PKS, seven
putative NRPSs gene clusters and one RiPP-like (ribosomally synthesised and post-
translationally modified peptide product) cluster were identified. One NRPS cluster
has sequence homology to cluster known to encode for siderophore production. We
also showed that R. fascians S11 can produce siderophores in chrome azurol S (CAS)
agar and in liquid M9 medium under iron-limiting conditions. Finally, plant infection
and plant growing stimulation studies were performed. No occurrence of symptoms
in the aerial and root parts of the plants was observed.

The natural variation of secondary metabolites produced by S11 might provide a
practical basis for revealing antibacterial, fungicide or insecticidal activities. Thus,
despite a number of known phytopathogenic strains of R. fascians strains we isolated
a plant friendly, virulence plasmid free R. fascians S11 that might be promising for

agricultural practice.
This work was supported by the scholarship of the President of the Russian Federation for
young scientists and graduate students.
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STUDY OF ISOLATED RAT HEART AFTER ASISTOLIA
Kobzarev R.S., Khabibrakhmanov I.1., Mosolov L.T., Fashutdinov L.1I., Zefirov T.L.
Kazan (Volga Region) Federal University

Cardioplegic cardiac arrest is the most popular method of providing open-heart
surgery. Strategies of cardioplegic protection that allow to neutralize negative effects
of ischemia during asistolia and reperfusion allow to achieve the best clinical results.
The attachment of various infectious microflora, both in the preparatory and
postoperative periods of cardioplegia, is very dangerous. Studies of cardioplegic
solutions are often carried out on different experimental models with different types
of cardioplegic solutions, which makes it difficult to directly compare them with each
other. The aim of our study was to evaluate the efficacy and safety of a new
extracellular crystalloid CPR developed at Kazan Federal University in an
experiment on an isolated rat heart model.

Isolated hearts were perfused on a Langendorff apparatus (ADInstruments)
with an oxygenated Krebs-Henseleit solution (KH) (37°C, pH=7.3-7.4) at a constant
pressure of 80-82 mmHg. After stabilization of the heart activity, the initial values
were recorded. The work was performed according to the following protocol: new
solution was administered for 3 minutes, then ischemia was prolonged for 20
minutes, after which time the heart perfusion was resumed with a solution of KH.
The heart rate was recorded during 40 minutes of reperfusion. The assessment of the
contractility of the myocardium was carried out according to the indicator of left
ventricular developed pressure (LVDP). The signals were recorded on the PowerLab
8/35 setup using the "LabChart Pro" program. Statistical processing of the obtained
results was carried out using the Student's t-test.

Asystole was achieved within 1 minute of CPR administration. Recovery of
spontaneous cardiac activity after myocardial ischemia induced by the new CPR
occurred within the first minute of reperfusion in 100% of cases. Decrease in
myocardial contractility compared to the initial values was not observed during the
entire reperfusion period (LVDPinitial=52+5.2 mmHg and LVDPreperfusion=58+5.8
mmHg), what allows us to conclude about the effectiveness of myocardial protection
by the new CPR. In our experiment on a model of an isolated rat heart, which is
widely used for the study of various CPR, we showed that the new solution is able to
quickly and effectively cause myocardial plegia, and also does not interfere with the

rapid and full recovery of its function after the start of reperfusion.

The research was carried out at the expense of the grant of the Russian Science Foundation
No. 21-15-00121, https://rscf.ru/project/21-15-00121/.
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OPTIMIZATION OF PURIFICATION OF RECOMBINANT MUTANT
BACILLUS PUMILUS RIBONUCLEASE
Kosnyrev A.S., Ulyanova V.V.
Kazan (Volga Region) Federal University

Binase is a secreted ribonuclease (RNase) of Bacillus pumilus that displays
selective cytotoxicity towards tumor cells. Originally, this property was attributed to
the enzyme’s catalytic activity; however, other factors were discovered. To clarify the
contribution of RNA cleavage to biological effects of binase, mutant forms are
engineered. Bacteria are the most efficient systems for recombinant protein
expression in terms of technology and costs. Recently, there was an attempt to purify
catalytically inactive mutant of binase from Escherichia coli transformed with the
PET15b vector allowing expression of recombinant proteins with polyhistidine
affinity tag under strong IPTG-inducible promotor. Upon purification binase was
found to form aggregates. Here, we aimed at the optimization of mutant binase
purification strategy from the recombinant strain.

The His101Glu mutant binase without N-terminal affinity tag was expressed in
the E. coli BL21 ADE3 transformed with pET15b-BinH101E plasmid. Post-induction
SDS-PAGE analysis of sonicated cells showed that binase was still in the insoluble
protein fraction. It is known that in some cases sonication can induce formation of
protein aggregates. Therefore, we applied several cell disruption methods to increase
the concentration of binase in the soluble protein fraction. Cells were lysed by
sonication in the buffer containing surfactants (glycerol, Triton X-100), by strong
(liquid nitrogen-warm water) or mild (liquid nitrogen-ice-cold water) modes of
freezing-thawing and by incubation with lysozyme and one of the surfactants (SDS,
Triton X-100, Tween-20). Among all these methods, the most efficient one was the
incubation with lysozyme and SDS. However, attempts to get rid of SDS for further
protein purification using ion-exchange chromatography were not successful. Other
methods have not allowed solubilizing binase efficiently. Thus, the refolding of
binase from inclusion bodies under denaturation conditions should be performed.

We propose that secreted toxic proteins cannot be expressed without forming
aggregates in the cytosolic compartment of bacterial cells due to certain features of
the cell and the protein itself. That is, there might be some cell stress proteins that
prevent the toxic agent from folding correctly. Alternatively, the enzyme’s amino
acid sequence may be specifically designed to remain unfolded inside the cell, which
facilitates further secretion and inhibits protein’s toxic properties.
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THE DRY ROT CAUSING POTENTIAL OF FUSARIUM SAMBUCINUM
AND FUSARIUM SOLANI IN POTATO TUBERS
Kostennikova Z.S.!, Akosah Y.A.", Nikolaeva A.A.}, Vologin S.G.?
'Kazan (Volga Region) Federal University
“Tatar Research Institute of Agriculture, Kazan

Potato growers suffer great losses as a result of infections caused by various
phytopathogens, including fungi of the genus Fusarium, various types of which can
cause wilting and dry rot of tubers. The aim of this work was to characterize the
Fusarium strains DR36 and AM9, as well as assess their ability to induce dry rot in
tubers of different potato varieties.

The Fusarium strain DR36 strain was isolated from a potato tuber with dry rot,
while the AM9 strain was obtained from the root neck of potato plants with signs of
fusarium wilt. Fungi were grown on Czapek-Dox and Potato Dextrose Agar. The
strains were identified based on the homology of the ITS regions of their 5.8S5 rRNA
gene. The extracellular cellulase, endoglucanase and amylase activities, as well as the
hemolytic activity of the strains, were characterized. SIX genes were identified in the
DR36 genome by gPCR using specific primers. The pathogenicity of the isolates was
assessed by their ability to induce dry rot in tubers of 25 potato cultivars when
artificially infected with spore suspensions (20 pl, 105 / ml) by injection. For each
cultivar, 5 tubers were inoculated. The tubers were examined for 21 days for signs of
dry rot and the proportion of affected tissue was assessed. Statistical processing was
performed using the Kruskell — Wallis test.

Based on molecular analysis, strains DR36 and AM9 were identified as
Fusarium sambucinum, and Fusarium solani, respectively. It was observed that, both
strains show a moderate ability to produce an extracellular cellulolytic complex of
enzymes, and the DR36 strain exhibits a high hemolytic activity. Seven SIX genes
were identified in the genome of strain DR36: SIX-1, SIX-2, SIX-9, SIX-10, SIX-11,
SIX-13, SIX-15. Both strains exhibited high virulent properties, causing dry rot in
tubers of most of the studied cultivars: strain DR36 caused dry rot in 15, whereas
AM9 damaged 11 of the 25 studied cultivars. F. sambucinum DR36 showed the
highest virulent properties against Reggi, Salsa, Udacha, Yubilyar and cultivar 12-32
/ 33: the damage volume ranged from 2.8 to 3.7 cm3. F. solani AM9 showed high
virulence against the cultivars Plamya, Sokur and Tango (damage volume of 2.6-2.8 cm3).
The cultivars Prizyor 3—4.2, Red Scarlett and Signal were resistant to both pathogens.
Thus, Fusarium strains show different virulence against tubers of different potato
cultivars. Fusarium resistant cultivars will be used for further analysis.
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BASED ON BACILLUS PUMILUS 7P PROTEASE FEED ADDITIVE RAISE
MUC2 EXPRESSION IN CHICKENS ILEUM ENTEROCYTES
Kovalenko D.V.

Kazan (Volga Region) Federal University

Profitability of poultry is one of the main modern biotechnology problems. For
a solution to this difficulty there are many researches of the rise poultry feed
nutritional value. It has been shown that used like feed additive proteases raise
digestibility of proteins by chickens and let to reduce the feed protein content.
However, the decrease of protein consumption may influence badly on health and
immune of chickens. Mucoprotein mucin, secreted by goblet enterocytes, is the main
component of mucous guts layer. It is important for guts defense from pathogens,
digestive enzymes, it promotes regeneration of guts and was admitted as marker of
chickens’ health. In this research, we estimate feed additive based on subtilisine-like
protease of B. pumilus 7P weight for MUC2 expression in chickens ileum.

For exploration of B. pumilus 7P protease influence on expression of MUC2
we use real-time OT-PCR method. For 14 days of growth three chickens was selected
from control and experimental group for picking ileum samples. With real-time PCR
we test differential expression of Mucin 2 mRNA in ileum. Beta-actin (ActB) was
chosen as control housekeeping gene. Result of PCR we analyzed by 24" method
based on cycle threshold (Ct). We show that group of chickens with protease
including diet have higher MUC2 expression (2.04 times, p<0.0321) than control
group.

Thus, including protease-based feed additive in diet of broiler chicken
influence positively on mucin expression, that improve digestive process and mean
higher protection of organism.

This work has been supported by the Russian Science Foundation No. 16-16-04062 (with
continuation) and Kazan Federal University Strategic Academic Leadership Program.
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INFLUENCE OF PROTEASE BACILLUS PUMILIS 7P ON IMMUNE
STATUS GENES DIFFERENCIAL EXPRESSION IN ILEUM
TISSUE OF CHICKENS
Kovalenko D.V.

Kazan (Volga Region) Federal University

Reduction of chickens feeding price is very important for agricultural
economics. One way to solve this problem is usage of feed additives. It was shown
that including proteases feed additives potentially raise digestibility of aminoacides
by broiler chickens that let to reduce protein content in feed. Application of diet with
lower protein content not only decline feed cost, but decrease the nitrogen
compounds pollution too. However, cutback of protein consumption can affect health
and immunity of chickens. In this research, we estimate feed additive based on
subtilisine-like protease of B. pumilus 7P weight for chickens immune status genes
differential expression.

The main method to estimate expression degree was real-time OT-PCR. We
estimated differential expression of cytokines (IL8, IL17F, TNFSF15) and
endothelial junction-associated proteins (JAM2, occludine, ZO1) transcripts in cDNA
sample of control and experimental groups chickens ileum tissue. Housekeeping gene
of beta-actin was chose as control gene. PCR results was analyzed with 2-AACt
method based on cycle threshold (Ct). Experimental group of chickens, that had
proteinase-based diet, did not have any pro-inflammatory gene (IL8, IL17F, TNFSF)
expression differ with control group chickens (p<0.0001). For all tested in research
endothelial junction-associated proteins (JAMZ2, occludine, ZO1) significant raise of
expression was observed (1.42 times for JAM2(p<0.0019), 2.97 times for occludine
(p<0.0001), 1.28 times for ZO1(p=0.058)) compared with control group chickens.
This elevated expression of JAM2, occludine and ZO1 may promote improvement of
guts barrier function.

Thus, we show that usage of diet with protease feed additive don't induce
inflammatory reaction in chickens ileum and positively influence on endothelial-
associated proteins expression that point about immunomodulatory activity of this
enzyme.

This work has been supported by the Russian Science Foundation No. 16-16-04062 (with
continuation) and Kazan Federal University Strategic Academic Leadership Program.
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CREATION OF GENETIC CONSTRUCTIONS FOR OBTAINING
KNOCKOUTS FOR RAB-HERANYLHERANYLTRANSFERASE GENES
IN MARCHANTIA POLYMORPHA PLANTS
Kulazhenko M.S., Valeeva L.R.

Kazan (Volga Region) Federal University

Prenylation is one of the most important post-translational protein
modifications in all kingdoms of living organisms. During the prenylation lipid
moiety is specifically added to the proteins determining their new properties. There
are three types of prenyltransferases in eukaryotes, and the most specific one is Rab-
geranylgeranyltransferase (Rab-GGT). Prenylated proteins are involved in variety of
inter- and intracellular processes, including signal transduction, polar cell growth,
membrane and cell wall modification. All of them are crucial for the functioning of
multicellular organisms. The study of prenyltransferases and prenylated proteins of
plants opens up new knowledge about plant multicellularity evolution. Bryophytes
are one of the most ancient multicellular terrestrial plants that means their uniqueness
as the model organisms in the studies of plant development.

The objective of this work was a development of plasmids for CRISPR / Cas9
editing of Rab-GGT genes in bryophyte Marchantia polymorpha. In order to identify
the homologs of Rab-GGT in the genome of M. polymorpha we aligned Arabidopsis
thaliana and Physcomitrella patens sequences against M. polymorpha genome using
Phytozome and marchantia.info databases. We determined the presence of one copy
of the a-subunit gene and one copy of the B-subunit gene of Rab-GGT in the genome
of M. polymorpha. Phylogenetic analysis of the Rab-GGT genes of M. polymorpha
was spent. We developed plasmids for CRISPR/Cas9 editing of Rab-GGT genes for
obtaining loss-of-function mutant lines of M. polymorpha. Different sgRNA
sequences were cloned into pMpGEO11l backbone binary plasmid. Further,
PMpGEO011::sgRNA plasmid were transformed into Agrobacterium tumefaciens
GV2260 strain. One strain of A. tumefaciens was developed for a-subunit of Rab-
GGT editing, and two agrobacterial strains were obtained for editing of B-subunit.

Therefore, we developed plasmids for CRISPR/Cas9 editing of Rab-GGT
genes in M. polymorpha. Further plant transformation and generation of loss-of-
function plant lines will allow us to find out the role of Rab-GGT in thallus

development of M. polymorpha.

The work is supported by the Russian Federation Presidential Scholarship NeCII-
3391.2021.4.
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CHARACTERISTIC OF THE MICROBIAL COMMUNITY OF THE
SHULGAN-TASH CAVE (REPUBLIC OF BASHKORTOSTAN)
Kurdy W., Yakovleva G.Yu., llyinskaya O.N.

Kazan (Volga Region) Federal University

Caves have special ecosystems with their own microclimatic and
physicochemical conditions, which leads to the formation of specific associations of
living organisms. Interest in the microbial diversity of caves is associated not only
with the study and preservation of these objects, but also with the search for new
producers of biologically active substances that can be used in industry, agriculture
and medicine. The aim of this work was to characterize the community of
microorganisms isolated from biofilm samples and water samples from the Blue lake
of the Shulgan-Tash cave. For the study, 7 samples of biofilms were taken from
different areas of the cave, and 2 samples of water from the Blue lake, located at the
entrance to the cave. 127 isolates were obtained, of which 45 were isolated on Luria-
Bertani (LB) medium, 65 — on R2A medium, and 17 — on Gause medium. 53 isolates
were fully identified. All of them were assigned to the domain Bacteria, phyla
Proteobacteria (83%), Firmicute (9%), and Actinobacteria (8%). The phylum
Proteobacteria is represented by 6 families: Pseudomonadaceae, Burkholderiaceae,
Moraxellaceae, Enterobacteriaceae, Caulobacteraceae, and Xanthomonadaceae.
Phylum Actinobacteria — 3 families: Micrococcaceae; Microbacteriaceae and
Streptomycetaceae. Phylum Firmicutes — 2 families: Planococcaceae and
Bacillaceae. Bacteria were screened for their ability to secrete enzymes on synthetic
media containing the appropriate substrates: 1) casein (to assess protease activity); 2)
RNA (ribonuclease); 3) starch (amylase). Most identified isolates capable of secreting
enzymes were isolated from water samples from the Blue lake. Bacteria of the genus
Pseudomonas, as well as the species Stenotrophomonas rhizophila, Bacillus litoralis,
Acinetobacter lwoffii and Yersinia enterocolitica, had the highest protease activity.
The highest RNase activity — P. umsongensis, P. frederiksbergensis, B. litoralis, Y.
enterocolitica, A. Ilwoffii, L. fusiformis, Polaromonas naphthalenivorans and
Caulobacter rhizosphaerae. The highest amylase activity — P. stutzeri, P.
frederiksbergensi, Serratia fonticola, Y. enterocolitica and A. lwoffii.

The study of individual types of microorganisms in caves not only makes a
great contribution to the biological characteristics of this type of ecosystem, but also

contributes to the search for new producers of biologically active substances.
The work was supported by Russian Science Foundation grant No 22-24-00036
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ASSESSMENT OF ORAL HEALTH IN WORKERS WITH
HERPETIC STOMATITIS
Kuznetsova O.Yu., Mosolov L.T., Shakirov R.R., Zefirov T.L.
Kazan (Volga Region) Federal University

Currently, the human immune system plays an important role, it has a
significant impact on the pathogenesis of cardiovascular diseases. A chronic focus of
oral infection negatively affects the immune system in humans. Therefore, we
decided to look at the immunological indicators of industrial workers with recurrent
herpetic stomatitis (RHS).

The aim of the study was to study the immunological status of industrial
workers with RHS before and after treatment.

To achieve this goal, we examined 76 workers aged 23 to 47 years with
recurrent herpetic stomatitis. The immunological status of these patients was assessed
before and after treatment according to the indicators of local oral immunity
(secretory immunoglobulin A, saliva lysozyme), cellular immunity (staging of the
reaction of blasttransformation of lymphocytes with phytohemagglutinin), humoral
immunity (determination of immunoglobulins of class G, M, A). Immunological
parameters were also studied in a control group of patients, which consisted of
healthy workers.

Prior to treatment, workers with recurrent herpetic stomatitis showed a
significant (p<0,05) decrease in the indicators of SIgA and saliva lysozyme, as well
as a decrease in the reaction of lymphocyte blast transformation with
phytohemagglutinin; a decrease in IgG and IgA, and IgM data remained normal.

After treatment, there was a significant (p<0,05) increase in the indicators of
SIgA, saliva lysozyme; an increase in the indicators of the reaction of blast
transformation of lymphocytes with phytohemagglutinin; an increase in IgG and IgA.
In workers of industrial enterprises with RHS, these immunological indicators
returned to normal, that is, they approached the control group of healthy patients.

Evaluation of the oral cavity showed that the results obtained should be taken
into account in the treatment of RHS in these patients. Timely treatment of RHS is
one of the links of pathogenetic therapy in industrial workers, and also allows you to
generalize the results and predict the development of the disease.
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GENERATION OF A GENETIC CONSTRUCT FOR GENE KNOCKOUT
OF BACTERIAL RIBONUCLEASE
Luginskaya S.A., Ulyanova V.V.
Kazan (Volga Region) Federal University

Binase is the guanyl-preferring ribonucleases secreted by Bacillus pumilus. It
evokes great interest of scientists due to such biological actions as antitumor and
antiviral effects. However, there is still no common opinion on the role of binase in
the Bacillus population. Previously, it was believed that binase performs only a
“digestive” function by hydrolyzing extracellular RNA. Recent studies indicate the
possible presence of other functions. Thus, more detailed research of binase natural
function is needed. The aim of the present work was to obtain a genetic construct for
further binase gene knockout in genome of B. pumilus 7P.

In the course of the work, single DNA fragments flanking the binase gene from
the 5' end (up fragment) and 3' end (down fragment) in the genome of B. pumilus 7P
as well as spec fragment containing structural and regulatory parts of the
spectinomycin antibiotic resistance gene were obtained. Amplification was carried
out using a three-stage polymerase chain reaction employing specific primers. To
obtain a unified genetic construct up, down and spec fragments were combined, and
the resultant fragment was PCR amplified by two-stage PCR with the help of primers
complementary to its ends. The obtained chimeric product was further purified by
DNA extraction from agarose gel.

Thus, a genetic construct composed of spectinomycin resistance gene
surrounded by nucleotide regions flanking binase gene in bacterial genome was
obtained. It will be used for transformation into B. pumilus 7P bacteria in order to
inactivate the binase gene. Inactivation of the binase gene will help to characterize
the changes occurring in bacteria due to the absence of the ribonuclease and get
information about its physiological role in bacterial population.

135



THE RESISTANCE OF PHYTOPATHOGENIC FUSARIUM SPP.
TO DIFFERENT CLASSES OF FUNGICIDES
Makhin N., Kostennikova Z.S., Akosah Y.A.
Kazan (Volga Region) Federal University

Phytopathogenic fungi of the genus Fusarium cause significant crop losses in
agricultural products. Various fungicides are widely used to control fungal infections.
However, their large-scale use is unsafe from an environmental point of view and
facilitates the emergence of resistant phytopathogenic strains. This work aimed to
compare the resistance of Fusarium spp. to fungicides of different classes using the
poisoned food method.

The isolates Fusarium solani AM9, obtained from the root neck of a potato
plant with signs of Fusarium wilt and Fusarium oxysporum DR40, isolated from a
dry-rotted potato tuber were used as objects of the study. The fungicides: 1)
Penconazole, 2) Fludioxonil, and 3) CuSO4 were used. Fungicide solutions were
added to a PDA culture medium to final concentrations ranging from 0.005-0.04
mg/ml for fludioxonil, 1-8 mg/ml for penconazole, and 2-16 mg/ml for CuSO4. Agar
blocks of agar of diameter 5 mm were cut out from 7-day fungal cultures placed in
the center of Petri dishes with PDA and fungicides. The cultures were incubated for 8
days in dark at room temperature, and the diameters of the colonies were measured
daily for 8 days. The inhibition of mycelium growth by the fungicide [I (%)],
expressed in percents, was determined for the cultures by the formula: 1 (%) = [(dc -
dt) / (dc - 5)] x 100, where dc is the average colony diameter in the control sample
(growth without fungicide), and dt is the average colony diameter in the test sample.

At all concentrations, penconazole, and CuSO4 completely suppressed the
growth of F. oxysporum DR40. F. solani AM9 retained the ability to grow in the
presence of these fungicides. Penconazole at a concentration of 2-8 mg/ml inhibited
the growth of fungi by 70-76% on the 2nd day of growth. However, at a later date, at
low concentrations of the fungicide, the growth of fungi was partially restored. On
days 3—7, growth inhibition was 45-47% at a concentration of 2 mg / ml and 61-58%
at a concentration of 4 mg / ml. With an increase in the concentration of the fungicide
to 8 mg/ml, inhibition of colony growth at a high level (68—76%) persisted up to 7
days. Copper sulfate effectively suppressed the growth of AM9 only at
concentrations of 16 mg/ml. Fludioxonil at the concentrations used partially inhibited
only the DR40 strain and practically did not suppress the growth of AM9. Thus,
F.solani AM9 is highly resistant to all fungicides used and is able to adapt to higher
fungicide concentrations that completely inhibit the growth in F. oxysporum DR40.
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IDENTIFICATION OF FIMBRIAL OPERONS IN THE GENOMES
OF UROPATHOGENIC MORGANELLA MORGANII STRAINS
Minnullina L.F., Mardanova A.M.

Kazan (Volga Region) Federal University

The opportunistic pathogen Morganella morganii is one of the causative agents
of urinary tract infections (UTIs). It is known that uropathogenic bacteria have
different type of fimbriae, which allow them to colonize the urinary tract. The
majority of uropathogens express type | fimbriae (mannose-sensitive, MS) and P-
fimbriae (mannose-resistant, MR). In this study we used the genome sequences of
three M. morganii strains MM 1, MM 4, and MM 190, which were isolated from the
urine of patients with community-acquired UTIs. The draft genome sequences were
previously deposited in the DDBJEMBL/GenBank by us under the accession
numbers QUOO00000000 (MM 1), QPLMO00000000 (MM 4), and QMKL00000000
(MM 190). BLAST tools were used for multiple sequence alignment.

It was found that MM 190 strain, which is characterized by the highest
adhesion capacity, expresses MR-fimbriae. At the same time, MM 1 and MM 4
strains showed poor adhesiveness, which was associated with MS-fimbriae in case of
MM 1. We determined 73, 75, and 77 genes necessary for fimbrial biogenesis and
adhesion in the genomes of MM 1, MM 4, and MM 190, respectively. All strains had
a sfm-cluster responsible for the expression of sfm-fimbriae (Salmonella-like
fimbriae), which are the mannose-resistant derivatives of type | fimbriae. It is located
in loci DYH52_RS11290-11315 (MM 1), DVJ80_RS10225-10250 (MM 4), and
DQ401 RS05555-05580 (MM 190), and contains 6 genes. The sfm-cluster of M.
morganii strains had a 66% sequence homology with E. coli ecoli019 (LR130532.1).
fim-cluster encoding type | fimbriae was identified only in genome of MM 1. It
contains 8 genes (DYH52 RS11250-11285) which have a 65.4% identity with
genome sequence of uropathogenic E. coli CFT073 (AE014075.1). The mrp gene
cluster responsible for MR/P-fimbriae (Proteus-like fimbria) synthesis was detected
in all strains. The cluster containing 11 genes is located in following loci:
DYH52_RS03860-03910 for MM 1, DVJ80 RS06295-06345 for MM 4, and
DQ401 _RS08490-08540 for MM 190. These sequences showed a 99-100%
homology with each other and 68.3% with mrp-cluster of uropathogenic P. mirabilis

H14320.

The work was supported by the Kazan Federal University Strategic Academic Leadership
Program.
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NOBLE MOLD: ISOLATION AND COMPARATIVE CHARACTERISTICS
OF PROTEOLYTIC AND ANTAGONISTIC ACTIVITIES
Mironskaya E.A., Yakovleva G.Yu.

Kazan (Volga Region) Federal University

Micromycetes of the genus Penicillium have long been used to make cheeses
with mold: Roquefort cheese and Gorgonzola — Penicillium roqueforti blue mold;
Camembert and Brie — white mold growing on the surface, Penicillium camemberti
(Penicillium candidum). Proteolysis is the most important process in the development
of the correct flavor and aroma of cheese. Currently, not only a variety of cheeses,
but also sausages covered with an edible covering, which includes varieties of white
or green mold (Penicillium nalgiovens, P. chrysogenum and P. salamiip) are gaining
popularity.

The aim of this work is to isolate and evaluate the proteolytic and antagonistic
activities of micromycetes of the genus Penicillium isolated from cheeses and dry-
cured sausages.

We used microscopic fungi of the genus Penicillium, isolated from: 1)
Roquefort cheese (manufacturer — Societe, France); 2) Brie cheese (producer —
Casino, France); 3) White Moon Aromatic cheese (producer — Milbona, Denmark); 4)
dry-cured semi-dry sausages "Fuet Extra" (manufacturer — Casademont, Spain).

On the basis of morphological and microscopic data, all the micromycetes
isolated by us were assigned to the genus Penicillium. The ability of micromycetes to
synthesize proteolytic enzymes was determined by the plate method according to the
zones of protein (casein) hydrolysis around fungal. All mycomycetes isolated by us
had proteolytic activity. The maximum proteolytic activity was observed in
micromycetes Penicillium sp. R and Penicillium sp. B isolated from Roquefort and
Brie cheeses, the proteolytic activity coefficient of which were 4.0 = 0.5 and 3.9 +
0.6, respectively. The antagonistic activity of micromycetes was determined by the
block method according to the zones of growth inhibition of Staphylococcus aureus
29213. The greatest antagonistic activity was observed in micromycetes isolated from
Roquefort cheese and from the surface of White Moon Aromatic cheese, the zones of
inhibition of growth of S. aureus 29213 were 2.35 + 0.05 for both micromycetes.
Penicillium sp. FE isolated from the sausage surface slightly suppressed the growth
of S. aureus 29213 (suppression zone 1.25 + 0.02).

Consequently, the microscopic fungi studied by us not only participate in the
creation of a special taste and aroma of cheese and sausage, but also prevent the
growth of pathogenic microflora.
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INTRACELLULAR METALLOPROTEINASE KLEBSIELLA OXYTOCA
Misheeva P.S., Mardanova A.M.
Kazan (Volga Region) Federal University

Virulence of bacteria Klebsiella pneumoniae and Klebsiella oxytoca may be
associated with the formation of biofilms, the production of proteolytic enzymes, and
the invasion of bacteria into urothelial cells. Earlier, the metalloproteinase grimelisin,
which cleaves actin at a single site with the formation of two fragments of 36 and 8
kDa, was found in Serratia grimesii cells. Presumably, the production of grimelysin
contributes to the invasion of bacteria into eukaryotic cells. Using BLAST, NCBI and
ASAP online resources, we found a 1029 bp gene in the genomes of different strains
of K. oxytoca, which is homologous to the S. grimesii grimelysin gene. The
homology of the products of these genes was 71%. The aim of this research was to
Inactivate the hypothetical metalloproteinase gene of the pathogenic strain K. oxytoca
NK-1. The ability of the K. oxytoca NK-1 strain cell extract to cause limited
proteolysis of musculoskeletal actin with the production of a stable 36 kDa fragment
was in the focus of this study. The activity of grimelisin-like proteinase was detected
by electrophoresis in 12.5% SDS-PAGE according to the Laemmli method. The
maximum accumulation of specific intracellular proteinase was observed on the 48th
hour of growth during cultivation at 37°C. Lowering the temperature to 30°C
inhibited the accumulation of grimelisin-like proteinase.

The gene for the hypothetical metalloproteinase was inactivated using the
Datsenko method with modifications. Using PCR amplification, a 1500 bp insert was
obtained, containing a kanamycin resistance gene, as well as regions homologous to
the ends of the metalloproteinase gene. Recombinant NK-1 cells carrying the helper
plasmid pKD46:GcR with genes of ARed recombinases were obtained as well. Then,
via electroporation, competent K. oxytoca cells that accumulated the optimal amount
of recombinase were transformed with PCR amplification product, transformants
were selected on a medium with kanamycin. Colonies of recombinants with an
inactivated metalloproteinase gene were checked by PCR and agarose gel
electrophoresis for the presence of a specific 1500 bp long product.

Thus, in the genome of K. oxytoca NK-1 a gene of grimelysin-like proteinase
was identified, while a specific actinolytic activity was observed in the cell extract.
Using ARed-mediated recombination, an K. oxytoca NK-1 mutant with an inactivated

gene of a hypothetical metalloproteinase was obtained.
This paper has been supported by the Kazan Federal University Strategic Academic
Leadership Program.
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BACTERIA OF THE GENUS PROTEUS AS AN INDICATOR
OF WATER POLLUTION
Nazarov J.-S.E.
Bukhara State Medical Institute, Uzbekistan

The presence of bacteria of the genus Proteus in water and soil may indicate
faecal contamination of the environment in which these proteolytic bacteria are
considered allochthonous. The detection of the bacteria Proteus mirabilis in water
sources is considered as an indicator of fecal contamination, and Proteus vulgaris is
considered as an indicator of organic matter contamination of the object. According
to these data, Proteus bacteria are classified as sanitary indicative microorganisms. In
July 2021, a water sample was taken from the Samanids’ Lake, located in the western
part of the city of Bukhara, in order to identify Salmonella bacteria. For
differentiation, suspicious colonies were isolated on Olkenitsky's medium (the triple
sugar iron medium with carbamide). The culture was inoculated by piercing the
medium with a microstreaker in the center of the agar column to the very bottom of
the tube. The samples were placed in a thermostat at 37 °C for 24 hours. After that,
an assessment was given to the change in the appearance of the environment.
Initially, the medium was red, the column showed a blackening of the medium upon
injection, while the beveled part of the nutrient medium was bright crimson. In
Olkenitsky's medium, during the growth of a culture that hydrolyzes carbamide, the
medium acquires a diffuse bright red-crimson color. These facts indicated the
absence of Salmonella bacteria and the presence of Proteus vulgaris. Bacteria of the
genus Proteus are conditionally pathogenic microorganisms. Like Proteus, a
character in ancient Greek mythology who had a unique ability to reincarnate
(metamorphosis), bacteria of this genus often show pleomorphism on a dense nutrient
medium. Foods contaminated with Proteus spp. are usually discarded, and water
containing Proteus spp. should not be drunk. The detection of these bacteria in the
water of open reservoirs and in the study of therapeutic muds is officially called
"Proteus meter". In the Russian Federation, Proteus meter is recommended in the
study of water in open reservoirs, therapeutic muds. Salmonella bacteria break down
glucose in Olkenitsky's medium. Fermentation of glucose is manifested by a change
in the color of the column of the medium to yellow, while maintaining the red color
of the “tongue” of the medium. Although the presence of Proteus vulgaris indicated
the pollution of this water body with organic substances, it was nevertheless proved
that there were no pathogenic enterobacteria in the Samanids’ Lake.
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BIOMONITORING OF THE ECOLOGICAL STATE OF WATER BODIES
OF THE BUKHARA REGION WITH THE HELP OF PERIPHYTON
Nazarov J.-S.E.

Bukhara State Medical Institute, Uzbekistan

In the spring, summer and autumn of 2020, on the territory of the Bukhara
region, studies were carried out with the aim of biomonitoring water bodies. These
water bodies were selected: the Tudakul reservoir, lake in the city park of the
Samanids and the Nometan treatment plant. On the example of periphytic
microorganisms, an assessment of the ecological state of the above-mentioned water
bodies was given. It has been established that hydrobiological indicators can
determine the ecological state of a reservoir for a long period of time, while
bacteriological indicators characterize the state of water or bottom sediments at the
present time. The necessary material was taken from neutral substrates of the studied
water bodies (stones, concrete structures, etc.). The selected material was placed in a
sterile glassware with a capacity of 0.5 |. and preserved at the sampling site with 40%
formalin. After that, the samples were delivered to the laboratory, where the analysis
(identification of microorganisms) was performed using an optical microscope
according to generally accepted methods. For the study of aquatic fouling, the biotic
periphyton index (BPI) was used, which is necessary for assessing the ecological
state and quality of water bodies. Anthropogenic pollution causes changes in the
composition and structure of aquatic communities, expressed in a change in the
dominant complexes of organisms, a simplification of the ecological structure, and
the appearance of highly saprobic species in the dominants. In terms of taxonomic
diversity, diatoms (Bacillariophyta) occupy a dominant position in the periphyton of
the studied water bodies of the Bukhara region, 111 species (58.42%). Based on the
results of the study, the following could be noted. As the level of water
mineralization increases, the specific ratio of species - bioindicators, characteristic of
biotopes with an accumulation of plant organic matter in the presence of increased
water salinity in freshwater reservoirs, increases, which gives grounds to classify
water quality in the surveyed water bodies as class Il (moderately polluted waters).
The increase in the intensity of anthropogenic impact on surface water bodies makes
the task of finding indicators characterizing the safety of water bodies used for
household, drinking and recreational purposes of the population urgent. Periphyton is
an extremely suitable object for research in the field of ecology, and is also of
paramount importance as an indicator for the sanitary-biological assessment of
waters.
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CYANOBACTERIA AS A FACTOR OF INCREASING THE SPECIES
OF LEGIONELLA PNEUMOPHILA IN FRESHWATER RESERVOIRS
Nazarov J.-S.E.

Bukhara State Medical Institute, Uzbekistan

L. pneumophila is an inhabitant of freshwater reservoirs. It is a genus of
pathogenic gram-negative bacteria from the class Gammaproteobacteria. The ideal
temperature range for Legionella growth is 3242 °C. As a rule, the number of
Legionella in natural aquatic ecosystems is extremely small and does not exceed 10°
CFU/L. The possibility of human infection with Legionella at such a concentration in
water bodies is uncommon. Legionella can parasitize the body of amoebas, which are
widespread in freshwater bodies of water. One amoebic cell can contain up to 1000
L. pneumophila cells, which can infect 14 species of amoeba and two species of
ciliates from the genus Tetrahymena. For L. pneumophila, two ecological niches are
possible. The first is natural freshwater reservoirs, and the second is water in man-
made systems. If amoebae for Legionella serve as victims, then blue-green algae act
as allies of symbionts. It has been experimentally proved that cyanobacteria induce
the reproduction of Legionella due to the products of their metabolism, being a
supplier of energy and carbon for the latter. Under these conditions, the interaction of
Legionella with blue-green algae may well become one of the reasons for the increase
in the amount of the pathogen in the water and pose potential risks to humans. The
likelihood of contracting legionellosis increases with the level of contamination of the
water by the pathogen. There is evidence of sporadic cases of legionellosis infection
when swimming in warm fresh water bodies with a large number of cyanobacteria.

In July 2021, during ad hoc reconnaissance water sampling to study the species
and quantitative composition of phytoplankton on the western coast of the Tudakul
reservoir, 10 species of blue-green algae (Cyanophyta) were found. This amount was
23.25% of the total number of all detected algae species. In the studied reservoir,
representatives of the genus Microcystis dominated in comparison with
representatives of other genera of algae. With mass reproduction, species of the genus
Microcystis are capable of causing water bloom and can produce neurotoxins and
hepatotoxins, making the water unsuitable for further use for drinking and
recreational purposes. Blooming water is a direct result of anthropogenic impact on
the natural environment. Most often, this phenomenon occurs due to the excessive
use of mineral fertilizers, mainly phosphate fertilizers. These substances, together
with sewage and groundwater entering water bodies, make it unusable and increase
the risk of infection with various pathogens, including L. pneumophila.

142



GIARDIA OOCYSTS AS AN INDICATOR OF THE SAFETY OF WATER
SOURCES FOR RECREATIONAL USE
Nazarov J.-S.E., Suleimanov S.F.
Bukhara State Medical Institute, Uzbekistan

In June 2021, a water sample was taken in the Tudakul reservoir (west bank) in
order to identify parasitic agents. Several water samples were taken at a distance of
one and a half meters from the shore from different depths. Coagulant ammonium
sulfate (NH4)2S04 was added to the water sample at the sampling site at a dose of
0.1-0.3 g/l. The sediment obtained during this process was transferred to another
sterile container. This water sample was delivered to the laboratory on the same day,
where an analysis was made to identify the number of parasitic agents (cysts) of
Giardia spp. A characteristic feature of these cysts was that the well-defined
membrane lagged behind the protoplasm for the most part. Also, inside the cyst,
along the front line, there were two supporting threads - axostyles inherent in
representatives of the genus Giardia. Cysts were found containing both 2 nuclei
(immature cysts) and cysts with 4 nuclei (mature cysts), the second was quantitatively
higher. In addition, when the preparation was stained with a 1% aqueous solution of
eosin, viable lamblia cysts did not immediately perceive the color during the first 5
minutes, which indicated the viability of the cysts, since the dead cysts immediately
turned pink. All this was evidence that viable cysts of lamblia are present in this
reservoir. In total, on average, up to 37 lamblia cysts in 25 dm3 of water were found
in the studied water of the Tudakul reservoir. The state standard of the Republic of
Uzbekistan O'zDSt 950:2011 “Drinking water” provides for the absence of lamblia
cysts in 25 dm3 of drinking water. The infectious dose for giardiasis is about 10-100
cysts, and there is a risk of getting sick after swimming in open reservoirs containing
viable lamblia cysts. The Tudakul reservoir in the summer is actively used by the
townspeople as a recreation area. Consequently, the above indicator indicates the
epidemiological disadvantage of the reservoir in terms of the parasitological situation,
for recreational use. For the prevention of giardiasis, in order to avoid contamination
of water reservoirs with lamblia, it must be borne in mind that an important role is
played by the protection of surface water sources from pollution by sewage. As
studies show, the highest percentage of detection of cysts of Giardia spp. in the
Bukhara region falls on the hottest season, June and July months. Thus, in order to
prevent parasitic diseases transmitted by water, constant monitoring of surface water
sources is needed in the summer season, during the period of mass visits by
vacationers to various water areas.
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PLASTISPHERE — A NEW ANTHROPOGENIC ECOSYSTEM
FOR MICROORGANISMS OF THE WATER ENVIRONMENT
Nazarov J.-S.E., Annas M.

Bukhara State Medical Institute, Uzbekistan

Plastisphere is a term that arose to refer to organisms living in sea waters in an
artificial plastic environment. The hydrophobic nature of plastic surfaces stimulates
the rapid biofilm formation of many types of microorganisms. Some organisms
accelerate the biodegradation of plastic materials to potentially hazardous chemicals.
For example, the type of fungus Aspergillus tubingensis is a causative agent of
opportunistic infections that decomposes polyurethane. As the plastic breaks down
into smaller pieces and eventually microplastics, there is a higher likelihood that it
will be consumed by plankton and end up in the food chain. As plankton is eaten by
larger organisms, plastic may eventually accumulate in fish eaten by humans. There
are giant gyres in the world's oceans, and these currents have formed several huge
accumulations of plastic debris, the so-called garbage spots. In these regions, for
every square kilometer of water area, there are hundreds of thousands or even
millions of pieces of plastic waste. A recent study has identified over 1000 species of
bacteria and algae attached to microplastic debris. At the same time, it is known that
many regions of the world ocean far from the coast are characterized by a very
modest species diversity of microorganisms. The ability of Vibrio cholerae to form
biofilms on various abiotic substrates, including plastic, increases their survival in the
environment by overcoming the antagonistic effect of representatives of aquatic
ecosystems. Thus, there is a wider spread of cholera’s vibrios with the waters of the
World Ocean to new regions with the likelihood of the formation of endemic foci of
cholera. Microorganisms of the genus Vibrio pose a danger not only to humans.
Among the representatives of this genus there are species that are pathogenic for fish,
for crustaceans, for cephalopods, thus, it is possible that plastic debris contributes to
the spread of infectious diseases in the sea for many marine inhabitants. Fish very
often ingest pieces of plastic, and it becomes possible for pathogenic bacteria and
organic pollutants to enter the food chain, at the end of which there is a person. Do
not forget that, in freshwater bodies of water and rivers, an unfavorable ecological
situation can also develop, due to pollution with plastic waste. The Yangtze River
alone, as of 2019, dumped approximately 1.5 million metric tons of plastic waste into
the Yellow Sea per year. The above facts testify to the importance of studying a new
ecosystem created by man and posing a threat, both to the human population and to
nature as a whole.
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EFFECT OF BACILLUS SUBTILIS GM5 PROBIOTIC ON THE GROWTH
PARAMETERS OF BROILER CHICKENS
Nikolaeva A.A., Mardanova A.M.
Kazan (Volga Region) Federal University, Kazan

The gastrointestinal microbiome influences metabolism, growth, digestion
processes and maintaining poultry state of health. Broiler farming productivity can be
increased by modulating gut microbiote. The main purpose of the work was to
characterize the ability of strain of B. subtilis to stimulate the growth of Ross-308
cross broiler chickens.

B. subtilis GM5 strains with high antagonistic activity isolated from potato
rhizosphere were used as probiotics. The in vivo experiment was performed in the
conditions of the "Lachyn™ Agricultural Enterprise (AE). Sixty 1-day-old Ross-308
cross chickens were selected with an average live weight of 54.5+0.7 g, from which a
control group and experimental group of 30 chickens were formed. The chickens
were fed with a standard compounds “Starter”, “Grower”, “Finisher” (LLC
Algorithm Investitsiy). The experimental groups received compound feed with the
addition of a suspension of B. subtilis GM5 spores at a concentration of 1¥10” CFU/g
of feed. The probiotic was added to the dry food by spraying with a spray gun with
constant manual stirring. The chickens were kept in ventilated cell batteries at a
temperature of 35-36°C with artificial lighting for 24 hours a day. Daily determining
growth parameters of control and experimental broiler groups was carried out,
including determining live weight, average daily body weight gains and livestock
safety. The feed amount was determined by measuring the remaining feed. The feed
conversion rate was calculated by dividing the feed consumed by the body weight
gain. The effect of a probiotic supplement on the growth dynamics of Ross-308 cross
broiler chickens was studied. The safety of livestock over the entire period of
scientific and practical experience was 100%. On day 35, the average weight gain of
control chickens was 1309.0 + 62.9 g, and experimental chickens — 1564.0 = 67.0 g
(P < 0.05), which is 19.4% higher than the control. The average daily weight gain of
control chickens was 35.85 + 1.78 g, and experimental chickens — 43.13 + 1.92 g.
The use of a probiotic increased feed digestibility. Feed conversion in chickens of the
experimental group was lower by 11.9% and amounted to 2.065 units, while in the
control group it was 2.344 units.

Thus, it was found that the feed additive based on the spores B. subtilis GM5 is
promising for use as a probiotic in poultry farming. Spores of the GM5 strain had a
positive effect on poultry body weight gain and improved feed intake.
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SULFITE-REDUCING BACTERIA AS AN ASSESSMENT
OF THE QUALITY OF WATER DISINFECTION
Nuraliev N.A., Nazarov J.-S.E.

Bukhara State Medical Institute, Uzbekistan

Sulfite-reducing clostridia are large gram-positive spore-forming rods.
Microorganisms of this group are distinguished by their ability to reduce sulfites to
sulfides. This property is actively used in their determination in laboratory conditions.
Considering that only spore anaerobes of intestinal origin differ in the ability to
reduce sulfites, this feature made it possible to classify the presented group of
microorganisms as sanitary indicative. The most common representative of sulfite-
reducing clostridia is Clostridium perfringens.This microorganism belongs to the
permanent consorbents of the intestinal tract, but at the same time it has a smaller
number than the more common genus E. coli. SRC spores are highly resistant to
environmental influences. Taking into account this feature, when bacteria are
detected, it is possible to judge about long-standing fecal contamination of water. The
high resistance of spores to aggressive environmental influences and, in particular, to
disinfecting and sterilizing techniques, makes SRC spores an important technological
indicator that makes it possible to assess the quality of water disinfection. In the
presence of defects in the technology of water disinfection, spore-forming Clostridia
will be the first bacteria to overcome this barrier. SRC are indicator microorganisms,
since their presence indicates the possible presence in water of similar in resistance
protozoan cysts and oocysts, as well as viable helminth eggs.

To assess the quality of the water treatment systems, microbiological analysis
can be carried out for the presence of this type of spore. The study uses a special
method aimed at growing inoculations in sulfite-iron agar (Wilson-Blair medium).
For this, conditions close to anaerobic are created — as well as counting the number of
black-pigmented colonies. When carrying out the analysis, a water sample placed in
test tubes is warmed up in a water bath at a temperature of 75 degrees with an error of
+/— 5 degrees. The procedure takes 15 minutes. If chlorinated water is examined,
heating is not necessary. Determination of bacteria in water can be carried out by one
of three methods — filtration in test tubes, in Petri dishes or direct inoculation.

Profitability analysis is carried out on the basis of quantitative calculation. At
the same time, only inoculations that produce isolated black-pigmented colonies are
taken into account. The test result is determined by the number of colony-forming
units (CFU) in 20 ml of water. The normal indicator will be the absence of
microorganisms in a given amount of liquid.
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QUANTITATIVE ANALYSIS OF SERINE PROTEINASES FROM
BACILLUS UNDER THE CONTROL OF A CONSTITUTIVE PROMOTOR
Osmanova F.R.

Kazan (Volga Region) Federal University

Due to the widespread use of antimicrobial drugs for the prevention of diseases
in poultry and the improvement of production indicators, antibiotics accumulate in
milk, eggs and poultry meat, which contributes to the emergence of resistant forms of
microorganisms. An alternative to the use of antimicrobial drugs is the use of
bacterial enzymes, such as bacillus serine proteinases. To improve the production of
recombinant proteins, the development of efficient expression systems is an urgent
solution. In this work, to obtain subtilisin-like proteinase and glutamyl endopeptidase
from Bacillus pumilus, we used an expression system under the control of the
constitutive promoter PdegQ36 of Bacillus subtilis, and also tested recipient protease-
deficient strains of B. subtilis for the production of recombinant proteins. To assess
the efficiency of recombinant constructs, we applied chromatography-mass
spectrometric analysis in the mode of monitoring multiple reactions (LC-MC-MC).

Vectors containing the gene of B. pumilus serine proteinase (subtilisin-like
proteinase and glutamyl endopeptidase) under the control of the constitutive promoter
PdegQ36 were transformed into B. subtilis strains: 20-36, in the genome of which
inactivated the genes of two extracellular proteinases aprE and nprE, and the strain
27-31 in the genome of which genes for sporulation, antimicrobial metabolites,
biofilm formation and extracellular proteinases are inactivated, and the comK / comS
cassette is built in to increase the efficiency of transformation. The subtilisin-like
proteinase activity was 2 times higher in the strain of B. subtilis 27-31. The max
activity of the enzyme occurred at 24 hours of growth, with a value of 1 conv/unit.
The glutamyl endopeptidase activity in the strain of B. subtilis 27-31 with a reduced
genome was 1.5 times higher, the max enzyme activity was 0.36 conv/unit.

According to the results of mass spectrometric analysis, it was shown that the
most efficient producer of subtilisin-like proteinase and glutamyl endopeptidase is the
strain of B. subtilis 20-36, the amount of protein was 0.08 pg / ul and 0.034 pg / pl,
respectively.

Based on the data obtained, in the present study, it was shown that the
combination of an effective expression system and the selection of the optimal

producer strain allowed us to obtain an increased yield of the target protein.
This work was supported by grant from the Russian Foundation for Basic Research No. 19-
08-00853a.
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IDENTIFICATION AND RELEASE OF A SNOW MOLD RESISTANCE
WINTER CEREAL
Ponomareva M."?, Ponomarev S.*, Mannapova G.*, Gilmullina L.%, Ilalova L.,
Fomin S.!, Garaeva N.!, Sayfutdinova D.}, lvanova 1.4, Pavlova S.**
'Tatar Research Institute of Agriculture, FRC Kazan Scientific Center of RAS
Kazan (Volga Region) Federal University

Snow mold (SM) is one of the most serious diseases of numerous species
winter cereals, forage, and turf grasses in temperate and cold climatic areas. The
causal agents of SM are low-temperature fungi belonging to distant taxa: an
ascomycetes Microdochium nivale, M. majus, and necrotrophic species Sclerotinia
borealis, and basidiomycetes Typhula ishikariensis, T. incarnata. In the Russian
Federation, cases of snow mold occurrence and damage of snow mold in winter have
been observed with a frequency of 8 times in 10 years. There is no efficient strategy
of protection against this pathogens and the understanding of plant resistance
mechanisms is rather poor. The success of disease resistance breeding is determined
by many factors, among which genetic resources are crucial. The evaluation of plant
genetic resources for resistance to diseases of natural and artificial epiphytotics
allows us to identify a significant number of plant forms and varieties with a high
level of resistance and genetic diversity on this trait.

The main aims of our study were (1) to screen winter rye and winter triticale
panel of 120 cultivars and breeding lines, chosen to identify resistance genotypes, (2)
to analyze the resistance expression in those samples using inoculation detached
leaves at BBCH 10-12 (seedling). For this purpose genetic resources stored in the
Russian gene bank (VIR) assessed for SM resistance in the field under natural
infection background and in the field under artificial increased infection background,
and under controlled laboratory conditions in 2019-2021. As a result of the
assessment we have identified 9 rye samples and 7 triticale genotypes from Russia,
Belarus and Uruguay recommended for breeding. The identified favorable genotypes
will be used as parents in rye and triticale intercrosses when creating new populations
and hybrid varieties. It has been determined that both, the infection level and the
dynamic of the process varied for tested genotypes confirming the field and
laboratory data of their different resistance to this pathogen.

To create resistant varieties in the future, preferably with broad spectrum
resistance, it is important to identify both loci and alleles of snow mold resistance
currently exploited in the best resistant genotypes and new resistance loci for future
breeding work.
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GENOME ANALYSIS OF TWO BACILLUS PUMILUS
STRAINS — PRODUCERS OF EXTRACELLULAR PROTEASES
Pudova D.S.

Kazan (Volga Region) Federal University

Members of the genus Bacillus play a huge role in the field of biotechnology
due to their ability to synthesize a wide range of extracellular enzymes. Unlike
expression systems based on E. coli, gram-positive bacteria do not synthesize
endotoxins, have a well-developed secretion system, which greatly facilitates the
production of commercial enzymes. B. pumilus is a GRAS-designated Bacillus
species capable of secreting various industrially important enzymes. In this study, we
used the genomes of B. pumilus strains 7P and 3—19 to study genomic features unique
to these strains. B. pumilus 7P is a wild strain that has been isolated as a producer of
extracellular hydrolytic enzymes. Strain 3—19 was obtained by inoculating the 7P
strain on a nutrient medium supplemented with streptomycin and showed increased
activity of extracellular proteases. The aim of this work was a comparative
description of the complete genomes of two B. pumilus strains 7P and 3—19.

Whole genome sequencing of both strains yielded genomes 3,609,117 bp in
length and 3,609,444 bp for strains 7P and 3—19, respectively. The complete genomes
were deposited with GenBank under accession numbers CP058911.1 for strain 7P and
CP054310.1 for strain 3—19. Comparative analysis in BLASTn (NCBI) identified
plasmid pDA7 (CP076555.1) with a size of 6.019 bp in the 7P strain, which is absent
in 3-19 strain. Pan-genomic analysis of five phylogenetically close strains of B.
pumilus, including strains 7P and 3—19, showed a core of 3,268 CDSs and identified
72 unique CDSs for the strains under study. Among the unique proteins, prophage
proteins associated with transposition and horizontal gene transfer have been
identified. The PHASTER program identified prophage regions Bpl and Bp2 in the
genomes of the strains. More than 50 % of the proteins of the Bpl prophage were
similar to those of the phil05 prophage of B. subtilis. Analysis of the degradome
using the MEROPS database identified 148 proteases of various classes. The
environment of the genes of extracellular proteases, the secretion of which in the two
strains is different, showed the absence of any structural rearrangements. The
genomic information presented in this study reveals the structural features of the
genomes of B. pumilus 7P and 3—19 strains and can help to more efficiently use these

strains for the production of biotechnologically important enzymes.
This work has been supported by the RFBR grant Ne19-08-00853 (A) and Kazan Federal
University Strategic Academic Leadership Program.
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EFFECT OF THE FEED ADDITIVE BASED ON PROTEASE
BACILLUS PUMILUS ON MICROBIOTA OF BROILER CHICKEN
Pudova D.S., Koryagina A.O.

Kazan (Volga Region) Federal University

The actual problem of modern agriculture is the lack of fodder protein. The use
of proteases contributes to solving this problem, these enzymes have the potential to
improve the growth performance of poultry. It was found that exogenous enzymes
affect the microbiome of the gastrointestinal tract of birds, the composition of which
affects the health and growth performance of the bird. In the work, subtilisin-like
proteinase from Bacillus pumilus was used as a feed additive for broiler chickens. We
investigated the effect of adding protease obtained by us from the B. pumilus strain to
the diet of Hubboard broilers on the composition of the cecum microbiota. Conducted
metagenomic analysis based on the sequence of 16S rRNA genes of the contents of
the cecum of chickens; analysis of alpha diversity showed an increase in species
diversity in the group of chickens receiving protease as a feed additive. Taxonomic
analysis of the microbiome revealed representatives of 8 phyla, 13 classes, 13 orders,
19 families, and 27 genera. The highest relative abundance was observed in
representatives of 3 phyla: Bacteroidetes, Firmicutes, and Proteobacteria. In the
group of chickens receiving protease as a feed additive, the Firmicutes /
Bacteroidetes ratio increased significantly (from 0.3 to 1.3), which leads to active
fermentation of volatile fatty acids and promotes fat deposition, stimulating the
growth of the chickens. The addition of protease to feed has led to an increase in the
proportion of Streptococcus influencing immune functions in the intestine and
Enterococcus involved in the reduction of pathogens. Thus, the addition of
B. pumilus subtilisin-like proteinase as a feed additive for broiler chickens has a
beneficial effect on the intestinal microflora of birds.

This work was supported by the Russian Science Foundation grant No. 16-16-04062.
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BACILLUS PUMILUS ADAMALISINE-LIKE PROTEINASE EXPRESSION
UNDER CONTROL OF DEGS-DEGU SIGNAL TRANSDUCTION SYSTEM
Rudakova N.L., Khasanov D.I.

Kazan (Volga Region) Federal University

The extracellular metalloendopeptidase MprBp of Bacillus pumilus 3-19 is a
minor protein with an unclear function. Based on its primary structure, the enzyme
classified as a first prokaryotic homologue of the eukaryotic adamalysin family.
Elucidation of the regulatory networks governing gene expression will make it
possible to assess the contribution of this enzyme to the integrated cellular response.

Gene promoter region analysis showed the presence of four potential binding
sites for the phosphorylated form of the DegU~P protein. This suggested the
involvement of the DegS-DegU regulatory pair in the control of mprBp gene
expression.

To further study the role of the DegS-DegU system in the regulation of
metalloproteinase expression, the mprBp gene in the pSA1 plasmid under its own
promoter cloned into recombinant strains defective in the genes of the DegS-DegU
regulatory system. Cloning of the mprBp gene into the B.subtilis 8G5 AdegS-degU
strain, defective in the degS and degU genes, showed a 3-fold decrease in the
productivity of metalloproetinase. This suggested that the DegS — DegU system has a
positive effect on the expression of the mprBp gene.

We also studied the expression of mprBp in the B. subtilis strain 8g5 DegU32
(Hy), in which a mutation in the degU gene leads to stabilization of the DegU~P
protein. It is known that this mutation leads to a manifold increase in the level of
positively regulated by the DegS-DegU system genes expression. Our data showed a
10-fold increase in the metalloproteinase productivity of the recombinant B. subtilis
8G5 degU32 (Hy) strain and allowed us to conclude that the DegU protein
phosphorylated form activates the expression of the mprBp gene.

Thus, the regulatory pair DegS-DegU positively regulates the
metalloproteinase gene expression, which is involved in the adaptation processes of
the cell during the stationary growth phase transition period, when many signal
transduction systems are activated.

This work has been supported by the Kazan Federal University strategic academic
leadership program.
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THE SPO- SIGNAL TRANSDUCTION SYSTEM ROLE
IN THE REGULATION OF THE BACILLUS PUMILUS
ADAMALISINE-LIKE PROTEINASE EXPRESSION
Rudakova N.L., Khasanov D.I.

Kazan (Volga Region) Federal University

The B. pumilus 3-19 minor secreted metalloproteinase MprBp is classified as an
adamalysin-like metalloproteinase of the metzincin clan and is the first prokaryotic
homologue of the eukaryotic adamalysin family. The functional role of the bacillary
homologue with its extremely low content in the medium remains unclear.
Knowledge of the regulatory pathways that control the expression of the
metalloproteinase gene will help to understand the spectrum of cell tasks in the
solution of which this enzyme is involved. Alignment of the mprBp promoter region
relatively to the canonical sequences for interaction with regulatory proteins revealed
binding sites for the SpoOA transcription factor. The regulatory protein SpoOA plays
a key role in the signal transduction network during the transition of cells to
sporulation. In this regard, we hypothesized that the function of metalloproteinase
may be associated with the sporulation process.

For further work, the metalloproteinase gene under its own promoter was cloned
using the pSAL vector into a series of B. subtilis 2036 strains mutants for regulatory
sporulation proteins: ASpoOA, ASpoOB, ASpoOF, ASpoOK, ASpo0J, ASigF, ASigH,
ASigK. In all spo-regulatory mutants used in this work, the level of mprBp gene
expression was maintained at the level of the control strain with the complete
corresponding proteins. These data indicate the independence of mprBp gene
expression from Spo-regulatory proteins. On this basis, we concluded that the
expression of the metalloproteinase gene does not correlate with sporulation.

This work has been supported by the Kazan Federal University strategic academic
leadership program.
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CLONING PUTATIVE RIBONUCLEASE INHIBITOR GENES
FROM BACILLUS LICHENIFORMIS AND BACILLUS PUMILUS
Rudich M., Dering R., Ulyanova V.

Kazan (Volga Region) Federal University

Ribonuclease (RNase) inhibitors function to protect cells from toxic action of
endogenous and exogenous RNases. They have also found an application in the
treatment of acute allergic reactions and in the suppression of RNases that promote
angiogenesis in mammalian tumor tissues. Only a few naturally occurring
ribonuclease (RNase) inhibitors are known. For bacterial RNases of N1/T1/U2 family
two inhibitors were described — barstar, isolated from Bacillus amyloliquefaciens, and
its homologue from Saccharopolyspora erythraea. A mammalian cytosolic
ribonuclease inhibitor is not able to inhibit activity of bacterial RNases which gives
them an advantage in application as promising antitumor and antiviral drugs due to
cytotoxicity. The aim of this work was to clone yrdF genes from B. licheniformis and
B. pumilus in order to confirm their roles in inhibiting of N1/T1/U2 family RNases.

We have isolated genomic DNA from B. licheniformis ATCC 14580 and
B. pumilus 7P and used it as a DNA template for polymerase chain reaction (PCR)
amplification of yrdF genes. For PCR gene-specific oligonucleotides were designed.
After PCR optimization, the generated amplification products were found to be of
good quality and correct size. A Gibson assembly strategy was used to clone them
into expression vector pET15b. The resultant plasmids were transformed into
Escherichia coli NEB5alpha and checked for insert correctness.

Thus, the genes encoding putative inhibitors of N1/T1/U2 family RNases from
B. licheniformis and B. pumilus were cloned in pET15b plasmid allowing their
expression and protein purification from recombinant E. coli cells. The comparative
characterization of barstar and YrdF proteins will shed light on the natural role of
YrdF in bacterial population and intracellular functioning of N1/T1/U2 family
RNases.
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THE INFLUENCE OF PHYTOPHATHOGENIC INFECTION ON THE
TELOMERE LENGTH ALTERATIONS IN ARABIDOPSIS THALIANA
Sannikova A.V.%, Valeeva L.R.}, Shakirov E.V.2
'Kazan (Volga Region) Federal University, Kazan
2Marshall University, Huntington, West Virginia, USA

Telomeres form the terminal structures of eukaryotic linear chromosomes
which play the crucial role in the DNA protection from damage, and determine the
lifespan of the cell. There are many factors in nature that can directly or indirectly
affect the change in telomere length. In particular, it was previously shown that some
abiotic factors can cause shortening of telomere length in animals, whereas the
influence of biotic factors on telomere length is currently poorly understood in all
eukaryotes. Plant-phytopathogene interactions are characterized by various regulatory
pathways. Plant cells response to the infection characterized by many different
mechanisms, which assemble the immune system of plants. However, the question of
the influence of biotic factors, especially phytopathogens, on the regulation of
telomere length in plants is still understudied. The aim of the work was to determine
the effect of phytopathogenic bacteria P. syringae DC3000 on the alterations in
telomere length in A. thaliana plants.

To study the influence of phytopathogene invasion on the telomere length
regulation in plants A. thaliana plants were infected by P. syringae DC3000 strain (Pt
DC3000). Two A. thaliana lines of plants were analyzed (WT and knockout
ANOP2C Col-0 ecotype plants). Plant leaves infection was performed using the
inoculation method. The intra- and intercellular localization of Pt DC3000 were
confirmed by inoculation of a homogenate of the surface-sterilized plant leaves. Plant
tissue for telomeric DNA analysis was taken on the 3rd, 6th and 14th day after
infection. Telomere length was measured using the highly sensitive telomere repeat
amplification (PETRA) method, which allows to identify the telomere length on
individual chromosomal arms. We found out that the telomere length of the right arm
of the fourth chromosome of A. thaliana, both in mutant and in WT infected plants
decreased. The normal telomere length in WT Col-0 plants varies in the range
between 4 and 5.5 kb, whereas in infected plants the length was 3.5 and 4 kb.
Therefore, we have shown that biotic factors, in particular, phytopathogenic bacteria
infection, influenced on the telomere length regulation in A. thaliana plants.

The work was supported by RSCF grant No. 21-14-00147.
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COMPARATIVE ANALYSIS OF ANTI-VIRAL EFFECTS OF BINASE
AGAINST SEASONAL AND PANDEMIC INFLUENZA A (H1IN1) VIRUS
STRAINS
Shah Mahmud R.", Mostafa A.%®, Pleschka S.?

'Kazan (Volga Region) Federal University, Kazan, Russia
?Institute of Medical Virology, Justus-Liebig University, Giessen, Germany
3National Research Center, Cairo, Egypt

Influenza A virus strains seasonal epidemics and periodic pandemics, which
bring about a great damage to human society and veterinary. There is a constant need
to create new vaccines against the newly emerging strains due to the high mutation
frequency in the genome of the influenza A virus. In this sense, the bacterial
ribonuclease binase exhibiting antiviral effect against different viral strains can be
useful. In this work we have established the dynamics of the antiviral action of binase
against seasonal and pandemic influenza A viruses during multiple viral replication
cycles.

In the study we used a cocker spaniel kidney epithelial cell line (MDCK),
pandemic influenza virus strain A/Giessen/06/09 (H1IN1pdm09) and seasonal
influenza virus strain A/Giessen/03/18 (H1N1). To establish the cytotoxic effect of
binase towards MDCK cells and the effect of binase against the influenza virus, the
MTT assay and a focus formation assay were used respectively.

In the course of the study, it was found that binase exhibits antiviral effect
against seasonal and pandemic influenza A (H1IN1) strains. It was shown that after
two days binase reduces the titer of both strains by 50 %. This effect of binase against
the H1N1pdmOQ9 strain was registered as early as 12 hours after infection
corresponding to the first cycle of virus replication. However, the antiviral effect of
binase against seasonal influenza was detected only after 36 hours with reduction of
the viral titer by 40 % followed by further reduction to 50 % during next 12 hours.
Thus, we have shown that binase is a universal antiviral agent against both seasonal
and pandemic influenza A virus strains. The antiviral action of binase against
pandemic influenza A virus is manifested faster than against the seasonal one and is
already detected after the first replicative cycle of the virus. The antiviral action of
binase against seasonal influenza A virus occurs slowly with the increasing dynamic
over the time.
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GENE TECHNOLOGIES AS APLATFORM FOR THE DEVELOPMENT
OF NEW BIOTECHNOLOGIES
Sharipova M.R.
Kazan (Volga Region) Federal University

According to global trends, the most dynamic and rapidly developing branch of
agriculture is poultry farming, which is characterized by high productivity, the lowest
labor and material costs, which is attractive for investment and the development of
new technologies in order to increase the quantity and quality of products, as well as
reduce the cost of feed. An urgent solution is the development of new dietary
supplements that are safe for animals and the environment, for which we have used
enzymes and polyenzyme compositions, including bacterial phytase and proteinase.
One of the approaches was the development of efficient systems for the expression of
genes of bacterial enzymes for secretion in the recombinant yeast Pichia pastoris,
including an inducible yeast promoter and an optimal signal peptide based on a
commercial yeast expression system and optimization of the secretion of
heterologous proteins PichiaPink (Invitrogen), as well as optimization of cultivation
conditions. The obtained constructs allowed to increase the yield of phytase by 100,
and proteinase by 2.5 times. Another approach to increase the enzyme yield was the
method of obtaining recombinant genes by selecting promoters and signal peptides
based on the LIKE-system (Lla-Kontrollierte Expression) of Bacillus subtilis
expression for expression in various recipient strains, including strains with reduced
genomes. For the production of subtilisin-like proteinase, the most effective is the
inducible promoter pLial, which is activated in the presence of a stress factor
(antibiotic) in the medium, in combination with a heterologous modeled signal
peptide SPAsp. The construct containing the heterologous signal peptide of the
Bacillus megaterium glycoside hydrolase gene (SPYngk) and the inducible promoter
pLial turned out to be the most efficient for the production of glutamyl
endopeptidase. Optimal concentrations of phytase and proteinase were selected for
addition to feed and it was found that at the given concentrations the preparations are
safe and not toxic to broiler chickens. Based on the data obtained, a conclusion was
made about the high biotechnological potential of heterologous hydrolases as feed

additives.
This work was supported by grants from the Russian Science Foundation No. 16-16-04062
(with continuation) and the Russian Foundation for Basic Research No. 19-08-00853a
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PARALOGS OF THE MACAB EFFLUX PUMP
IN SERRATIA MARCESCENS SM6
Shirshikova T.V., Bogomolnaya L.M.

Kazan (Volga Region) Federal University, Kazan

The rapidly growing antibiotic resistance of bacteria is one of the most pressing
public health problems worldwide. Treatment of such infections is difficult due to the
lack of effective antimicrobial drugs, which leads to a more severe course of the
disease, the development of complications leading to hospitalizations, and to the
longer hospital stays. One of the mechanisms that provides bacterial cells with
increased resistance to a wide range of antibiotics is their active removal from cells
using efflux pumps.

The genome of Serratia marcescens SM6, an opportunistic pathogen with
growing clinical importance due to intrinsic resistance to many antibiotics, was
sequenced by our group and deposited to the GenBank (Khilyas et al., 2019). The
analysis of the S. marcescens SM6 genome led to identification of several loci
encoding components of the ABC type MacAB efflux pump. The first locus,
EG355 04710-EG355 04715, closely resembles the macAB loci present in E. coli
and Salmonella Typhimurium genomes (Shirshikova et al, 2021). The second locus,
EG355 23545-23550, contains genes with high similarity to the macAB genes and
was therefore named macAB-2. The products of these genes share 68 to 70 percent
identity to the corresponding perisplasmic protein MacA and to the inner membrane
protein MacB, respectively.

It has been shown that the efflux pump encoded by the macAB genes is
involved in protection of S. marcescens from aminoglycoside antibiotics and
polymyxins. In addition, this locus is critical for S. marcescens survival in the
presence of hydrogen peroxide. However, the role of the second locus encoding the
MacAB-2 pump in S. marcescens survival has not been fully characterized.
Unexpectedly, the loss of macAB-2 genes resulted in increased S. marcescens
resistance to several classes of antibiotics, including fluoroquinolones, carbapenems,
and cephalosporins compared to the wild type strain.

Understanding the reasons for the duplication of the MacAB efflux pump
in S. marcescens genome and the analysis of functions of the additional MacAB-2
pump are necessary for the development of effective new generation antimicrobial
drugs, which will make it possible to approach the solution of the problem of

antibiotic resistance.
This work was supported by the Russian Science Foundation (project number 21-74-00032).
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SALMONELLA INFECTION IN DIABETIC MICE
Sierra-Bakhshi C.G., Smith M.E., Bogomolnaya L.M.
Marshall University, Huntington, West Virginia, USA

Type 2 diabetes mellitus (T2D) is recognized as a global epidemic fueled by
population growth, aging, urbanization, and increasing obesity. T2D is a risk factor
for bacterial infections including those caused by nontyphoidal Salmonella.
Individuals with uncontrolled T2D often experience the unusual extraintestinal spread
of Salmonella which can lead to life-threatening disorders. The precise underlying
mechanism of this predisposition is not clearly understood.

We utilized 8-week-old male TALLYHO (TH) mice to establish a model of
salmonellosis in a diabetic host. Animals were maintained on the regular chow, or on
the high fat (HF) diet (45% fat) for additional 8 weeks to promote diabetes
development. As expected, mice on the HF diet gained more weight compared to the
animals on a regular chow. In addition, by 16 weeks of age, most mice from the HF
diet group, have developed diabetes. At that time, TH mice from each diet groups
were separated based on the blood glucose level, and orally infected with 106 CFU
(colony forming units) of a fully virulent bioluminescent Salmonella Typhimurium
strain to follow the pathogen spread in individual animals using in vivo imaging.
Mice in both groups have progressively developed clinical signs of salmonellosis in
agreement with a signal intensity detected by the VIS Lumina XRMS system (Perkin
Elmer). However, Salmonella spread in mice with diabetes had an unusual pattern
compared to the healthy animals.

This model will form a foundation for the future experiments aimed to define
options for preventing extraintestinal spread of Salmonella in a diabetic host.

This work is supported by NIH Grant P20GM103434 to the West Virginia IDeA Network
for Biomedical Research Excellence.
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THE ABILITY OF PANTOEA BRENNERI STRAINS TO BREAK DOWN
INORGANIC SOIL PHOSPHATES, UNAVAILABLE
FOR PLANTS NUTRITION
Sokolnikova L.V., Suleimanova A.D.
Kazan (Volga Region) Federal University

Phosphate-solubilizing bacteria (PSB) play significant role in phosphorus cycle
in soil. Such microorganisms are capable of decomposing both organic and inorganic
phosphorus compounds that are unavailable for plants. In previous work, we found
out that bacteria of the Pantoea genus show multiple PGP-effect: they were able to
increase plant growth by producing indole-3-acetic acid, hydrolyse organic
phosphates and produce siderophores. The aim of this work was to study the ability
of Pantoea brenneri strains to break down inorganic phosphorus compounds, such as
tricalciphosphate and aluminum phosphate.

The study was carried out on four strains: P. brenneri 3.1, P. brenneri 3.2,
P. brenneri 3.5.2, P. brenneri 3.6.1. The microorganisms were cultivated on NBRIP
culture medium with tricalcium phosphate or aluminum phosphate as a sole source of
phosphorus in sterile Petri dishes at a temperature of 30 © C for 5 days. After 5 days,
the phosphorus solubilization index was measured by dividing the diameter of the
phosphate lysis zone by the diameter of the bacterial colony. All studied P. brenneri
strains were capable of hydrolyzing tricalcium phosphate, but not aluminum
phosphate. This effect can be explained by the fact that during the solubilization of
phosphorus-containing aluminum compounds, chelation processes involving anions
are important, while during the cleavage of tricalcium phosphate, a significant role is
played by a decrease in the pH of the medium. P. brenneri strain 3.5.2 had the
highest phosphorus solubilization index — 2.732 among others. Phosphorus
solubilization index of P. brenneri 3.2 was 2.706, P. brenneri 3.6.1 — 2.418,
P. brenneri 3.1 — 2.198.

Thus, the studied strains of P. brenneri were able to solubilize tricalcium
phosphate, but are not aluminum phosphate. Among all the studied microorganisms,
P. brenneri strain 3.5.2 showed the greatest phosphate-solubilizing activity during the

cleavage of tricalcium phosphate.
The work was carried out at the expense of the Strategic Academic Leadership Program of

the Kazan (Volga Region) Federal University and the Russian Science Foundation grant Ne 21-76-
00017.
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COMPARATIVE ANALYSIS OF RECOMBINANT CONSTRUCTIONS
IN BACILLUS SUBTILIS STRAIN 20-36
Solodkaya A.V; Koryagina A.O.
Kazan (Volga Region) Federal University

Microbial enzymes are widely used in modern biotechnology, in particular
serine bacilli proteinases. These enzymes have wide substrate specificity, stability at
high pH values, activity in a wide range of temperatures. All these properties allow to
use proteinases as feed additives for agriculture. To obtain enzymes on an industrial
scale, various expression systems are used, in the present work, an integrative vector
carrying a LIKE optimized expression system (from ger. "Lla-Kontrollierte
Expression™) was used to obtain subtilisin-like proteinase Bacillus pumilus.
Previously, the system was optimized with recombinant signal peptides. To evaluate
the effectiveness of recombinant constructs, the vectors were transformed into
Bacillus subtilis 20-36 strain, in which the genes of two extracellular proteinases
(aprE, nprE) were deleted, growth dynamics and proteolytic activity of transformants
on azocasein were studied.

The study of the growth dynamics of recombinant strains was carried out in
parallel on two LB medium: without addition and with the addition of an inductor
(bacitracin, 50 mg/ml). The inductor was added when the cells reached the optical
density OD600 = 0.4-0.5. By 18-20 h of growth, recombinant strains reached
maximum optical density and passed into stationary phase. The most effective strain
for the production of subtilisin-like proteinase was a strain containing a LIKE
expression system and a synthesized signal peptide SPAsp, the proteolytic activity
was 2 n. units, which is 3 times more than in the strain under the control of its own
signal peptide.
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BIOLOGICAL ACTIVITY OF DRUG DELIVERY SYSTEMS BASED
ON MACROCYCLIC COMPOUNDS
Subakaeva E.V., Zelenikhin P.V.
Kazan (Volga Region) Federal University

The development of new water-soluble molecular delivery systems capable of
increasing the bioavailability and reducing the toxicity of antitumor drugs is one of
the priorities of modern medicine and biology today. Among platforms for controlled
delivery of drugs, macrocyclic compounds have attracted a lot of interest in recent
years. Most derivatives of calixarenes and pillararenes showed low toxicity in animal
models or did not show it at all, which further increased their demand in the field of
biopharmaceutical applications, but subsequently compounds with selectively toxic
properties were synthesized. There is a need to study the biological properties of
newly synthesized compounds, because the substances planned for use for the above
purposes must meet the requirements of biocompatibility and biosafety. Therefore,
the purpose of this work was to evaluate the cytotoxic effect of a number of
calixarenes and pillararenes and their ability to penetrate cells, such as, duodenal
adenocarcinoma HuTu-80.

In our research samples of pillararen AUI-156 and calixarenes SA-720a, SA-
721c, SA-760, SA-761, similar in composition, but differing in spatial molecular
structure and functional groups were used. These samples were synthesized and
kindly provided by the group of professor, D.Sc. in Chemistry Stoikov I.1. (Alexander
Butlerov Institute of Chemistry, KFU).

The cytotoxicity of pillararen AUI-156 and calixarenes SA-720a, SA-721c,
SA-760, SA-761 was characterized. Calixarenes SA-720a, SA-760 (1,3-alternate
configuration) did not have a strong toxic effect. The 1C50 values of SA-721c and
SA-761 («cone» configuration) were 49.11 pg/ml and 65.33 ug/ml, respectively.
Pillararen AUI-156 slightly reduced the viability of HuTu-80 cells at the highest
concentration studied (100 pg/ml). It was found that the investigated calixarenes
penetrated into both living and dead cells of HuTu-80, while pillararen AUI-156
penetrated only into dead cells. Thus, the results demonstrate that the penetrating
ability of calixarenes was noticeably higher than that of pillararen.
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IMPROVING THE EFFICIENCY OF CONVENTIONAL ANTIMICROBIALS
AGAINST CANDIDA ALBICANS — STAPHYLOCOCCUS AUREUS MIXED
INFECTIONS BY NOVEL 2(5H)-FURANONE DERIVATIVES
Sulaiman R., Trizna E.Y., Gatina A.E., Khabibrakhnmanova A.M.,
Kurbangalieva A.R., Kayumov A.R.

Kazan (Volga Region) Federal University

Mixed Candida albicans — Staphylococcus aureus biofilms exhibit increased
tolerance to conventional antimicrobials and are strongly implicated in persistent
infections with high morbidity and mortality. Here we show that newly synthesized
2(5H)-furanone derivative carrying I-borneol (F131) can be used to increase the
treatment efficiency of S. aureus — C. albicans mixed biofilms.

F131 was synthesized at Kazan Federal University (Kazan, Russia). The
viability of fungal and bacterial strains was evaluated by differential CFUs count.
MIC were determined by serial microdilution approach. The synergy of
antimicrobials was evaluated in checkerboard assay.

F131 exhibited comparable MIC values 8-64 ug/mL and was capable of
suppressing the formation of biofilms. In addition, F131 exhibited synergetic effect in
combination with benzalkonium chloride, fluconazole, terbinafine and gentamicin
with a FICI value lower than 0.5. Of note that both antimicrobial and synergetic
activity of F131 activity were observed for fluconazole-resistant and fluconazole-
sensitive strains of C. albicans.

The new furanone derivatives F131 increase the efficiency of antimicrobials
against mixed species biofilms in vitro and appear to be an attractive starting point
for the development of alternative drugs for the treatment of skin infections caused by
candida mixed biofilms.

This research was funded by the Russian Foundation for Basic Research (project No. 20-04-
00247)
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IDENTIFICATION OF FUNGICIDAL COMPOUND PRODUCED
BY BACILLUS GINSENGIHUMI M2.11 AGAINST FUSARIUM
Suleimanova A.D.

Kazan (Volga Region) Federal Univerisity

Biological fertilizers and biopesticides occupy a separate unique place in the
market of agricultural products all over the world. A significant improvement in the
growth and yield of crops in response to the processing of beneficial microorganisms
Is noted by many authors. However, insufficient knowledge of the molecular
mechanisms of this interaction hinder their widespread commercial use. This work
was aimed to purify and identify the fungicidal compounds produced by the Bacillus
ginsengihumi strain M2.11, isolated from the soil sample of the Republic of
Tatarstan.

Earlier, the biocontrol properties of B. ginsengihumi M2.11 were studied and
the ability of the strain to synthesize ammonia and cyanides, the presence of
proteolytic enzymes, chitinase and cellulase activities were shown. B. ginsengihumi
M2.11 had the maximum inhibitory activity against all studied Fusarium species - the
growth of micromycetes in the presence of bacterial isolate was inhibited by 80-97%.

The fungicidal compounds produced by the B. ginsengihumi M2.11 were
identified using a Maxsis impact mass spectrometer (Bruker). following signals were
observed: 155; 211; 245; 360; 385; 429; 475; 530; 583; 758; 1079; 1124; 1151,
473 NEG; 630 _NEG. Substances were identified using the Sirius Version 4.6.1
software and the PubChem website. The most likely compound with fungicidal
activity was a compound with m / z 1079, which was a lipopeptide - disodium
surfactin with the molecular formula C53H91N7Na2013. Possessing a hydrophilic
peptide moiety and a lipophilic fatty acid chain, surfactin is characterized by a variety
of biological activities, including fungicidal ones.

This work has been supported by the Kazan Federal University Strategic Academic
Leadership Program and the Russian Science Foundation grant Ne 19-76-00020.
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ANTIBACTERIAL ACTIVITY OF EXTRACELLULAR METABOLITES
OF THE MODEL MOSS PHYSCOMITRIUM PATENS
Valeeva L.R.}, Shakirov E.V."?
'Kazan (Volga Region) Federal University, Kazan, Russia
?Marshall University, Huntington, WV, USA

Plant-derived secondary metabolites and secreted components are of high
interest both in fundamental research and applied sciences. In turn, Bryophytes (green
mosses, hornworts, liverworts) are known for production of many unique compounds
which are considered as the promising natural antibacterial agents.

The aim of this research is to analyze the antibacterial activity of secreted
metabolites produced by model moss Physcomitrium patens.

P. patens (Gransden ecotype) exudates were prepared for the extracellular
metabolites’ antibacterial activity analysis. Moss protonema was grown in liquid
BCD medium for 1, 2, and 4 weeks in the standard growth conditions. After
incubation period the cultural medium was collected, freeze-dried in lyophylizer and
dissolved in sterile N-free deionized H,O in the final concentration 100 mg/ml. The
antibacterial activity against gram-positive bacteria was detected in P. patens
(Gransden) exudates. The highest antibacterial activity was shown against gram-
positive bacteria Staphylococcus aureus ATCC25923 in the 2 and 4-week old
fractions of secreted metabolites (the average inhibition zones were 13,17+1,27 mm
and 12,97+1,27 mm, respectively). MICs against S. aureus ATCC25923 were
25 mg/ml for 2-week old exudates and 12,5 mg/ml for 4-week old exudates. MICs of
4-week old exudates were 12,5 mg/ml against Streptococcus pyogenes and 50 mg/ml
against Enterococcus faecalis. Exudates in concentration 12,5 mg/ml lost the growth
inhibitory activity against S. aureus after treatment with Proteinase K but maintained
activity in concentration 25 mg/ml. Boiling for 10 min caused the lost of the
antibacterial activity in any concentrations of exudates. No activity against Gram-
negative bacteria was detected for P. patens exudates.

Thus, our data confirm the presence of a significant antimicrobial potential of
Physcomitrium patens extracellular metabolites against Gram-positive bacteria.
Further experiments will focus on the identification of the individual active
components of exudates and characterization of metabolites also basing on their
stability properties.
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CHITOSAN DERIVATIVES AND THEIR BIOLOGICAL ACTIVITY
Varlamov V.P., II’ina A.V., Shagdarova B.Ts., Lunkov A.P., Mysyakina I.S.
FRC Fundamentals of Biotechnology of the RAS, Moscow

Currently, research on natural polymers of chitin and chitosan is focused not
only on fundamental aspects, but also aimed at solving applied problems aimed at
using their derivatives in biotechnology, medicine, and other areas of human activity.
The presence of a primary amino group in the polymer molecule allows a wide range
of chemical modifications to be carried out. An important point is knowledge of the
main characteristics of chitosan derivatives, such as molecular weight, degree of
deacetylation, polydispersity index, which determine fungicidal, bactericidal and
antioxidant activities. The antifungal activity of chitosan derivatives with certain
characteristics (Mw 13 kDa, DD 98%) is significantly enhanced by a complex with
copper ions. Of the water-soluble derivatives of chitosan, quaternized derivatives
with a large positive charge, which interacts with negatively charged cell walls of
bacteria, have a pronounced antibacterial activity. The highest activity was exhibited
by N-[(2-hydroxy-3-trimethylammonium) propyl] chitosan chloride, maximally
substituted (98%). Antioxidant activity is associated with the presence of a
protonated amino group, as well as chelation of metal ions that induce the formation
of free radicals in cells, and the triggering of mediated cellular defense mechanisms
against oxidative stress. GTMH-HA, a derivative containing a quaternary ammonium
group and covalently bound gallic acid, has an increased chelating and antioxidant
activity and can be used as a matrix for the synthesis of stable Ag nanoparticles
exhibiting low cytotoxic properties.

The work was carried out within the framework of the NCMU "Agrotechnology of the
future"

165



HETEROLOGOUS EXPRESSION OF MODIFIED BACILLUS PUMILUS 7P
PROTEINASE GENES IN A REDUCED BACILLUS SUBTILIS 11G-BS27-28 STRAIN
Vasilyeva Y.A.

Kazan (Volga Region) Federal University

Protease enzymes from Bacillus species have a considerable practical value
and application in different areas like agriculture, food production, and medicine.
Proteinases from Bacillus pumilus 7P are candidates of current interest for use as a
feed additive for animals and birds. Nowadays, there are two relevant goals for
biotechnology - simplification of production and cost reduction.

The aim of this study was to investigate the heterologous expression of
modified B. pumilus 7P proteinase genes in a reduced Bacillus subtilis 11G-Bs27-28
strain. From the original B. subtilis 168 strain the following genes were removed —
extracellular proteinases (bpr, wprA, nprB, vpr, nprE, epr, mpr, aprX), prophages,
secondary metabolites (bacillisin, bacillin, subtylosin), genes whose products are
responsible for motility, sporulation (spollGA, sigE, sigG, sigF, etc.) and biofilm
formation. In order to increase the efficiency of transformation, the comK / comS
cassette under the control of the PmtlIA promoter was integrated into the genome of
strain 11G-Bs27-28. Overexpression of comK and comS increase efficiency of the
B.subtilis plasmid DNA transformation 6-7 times in comparison to the wild-type
B.subtilis 168 strain. Transformation of two vectors MREO35 (with subtilisin-like
proteinase (aprBp) gene) and MREO50 (with glutamyl endopeptidase (gseBp) gene)
of B. pumilus 7P into B. subtilis 11G-Bs27-28 cells was carried out for efficient
protein expression. Induction of the competence state was done by addition of 0.5%
mannitol during the exponential phase of cell growth. The selection of colonies with
transformants was done on a medium containing erythromycin (20 mg/ml).
Confirmation of the presence of B. pumilus 7P proteinase genes in the reduced
B. subtilis 11G-Bs27-28 strain was done by PCR. Induction of the expression of
heterologous genes was done by adding the bacitracin to the culture medium. After
12 hours of culture growth the proteolytic activity of extracellular recombinant
enzymes was checked by hydrolysis of azocasein. The activity of recombinant
enzymes - glutamyl endopeptidase and subtilisin-like proteinase were 0.425 and
0.589 U/ml, respectively but in the control B. subtilis 11G-Bs27-28 strain,

extracellular proteolytic activity was absent.

This work was supported by grant from the Russian Foundation for Basic Research No. 19-
08-00853a
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INFLUENCE OF GRANULAR ACTIVATED CARBON ON ANAEROBIC
DIGESTION PROCESS
Ziganshina E.E., Ziganshin A.M.
Kazan (Volga Region) Federal University

The technology of anaerobic digestion, as an economically viable and
environmentally friendly process, allows the use of biomass for energy (biogas)
production through a series of biochemical reactions carried out by distinct anaerobic
microorganisms. Optimization of the anaerobic process should be based on
determining the potential of biogas synthesis from substrates, analyzing the
pretreatment processes, and optimizing the interactions within microbial
communities. The direct interspecies electron transfer includes the transfer of
electrons between microbial partners including through conductive materials and
offers an opportunity to improve the anaerobic digestion process.

This work examined the efficiency of the anaerobic digestion of agricultural
wastes with the addition of granular activated carbon. Experiments were carried out
using the AMPTS Il Light systems (Bioprocess control, Sweden). The yield of the
target product, methane, was estimated by using a gas analyzer of the systems.
Samples from anaerobic reactors were taken to measure the main parameters of the
anaerobic process, including the analysis of the level of volatile organic acids.

The results of the work demonstrated that the addition of granular activated
carbon had a positive effect on the production of methane from the beet pulp and
distillers grains due to the special conditions for electron exchange and large
attachment surfaces for microorganisms. Moreover, it was found that the addition of
granular activated carbon to reactors processing poultry waste also promoted the

active involvement of organic acids in the microbial stage of methane formation.

Funding: The Russian Foundation for Basic Research funded this research, grant number
Grant No. 18-29-25058.
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