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OT3hIB

orf nqualrxoro onrroneHTa o Ar,rccepraqr4r.r I4ropx loprerzqa Oruxlrna <Murpo6mre are nrrt

oKr.rcJreulrr MeraHa B xoJroAHtrx cunax ocaaroB ceBepnBrr( peK), flpeacraarenHofi Ha coucKanl4e

yveuoft crenenn ranAr,rAara 6r,ronorfiqecKl.Ix HayK no crrequanExocru 03 02 03 - Mmpo6uororurr.

I4ccreaosaHr,rs rrcrosHr{KoB flocrynJreHr,rr MeraHa B anrocQepy BaxHlI ant nonoJIHeHI{t Harlux

sHanuft o trlacnrra6ax gMr,rccufi groro [apHr,rKoBoro m3a. BrrscHeHfie porn B peryncqfiI,I aaHHoro

npoqecca a:po6nrx rtreranorpo(f or, ficfloJrb3)'roulux Meran Ka( pocroaofi cy6crpar, a ral(xe fioncx

nonrrx tpopu gTrx yHr.rKaurBHLx 6axrepnft - BecbMa aKTyaJrbHtIe :a4aw rrurpo6uoJloflrll. floerouy

Ar,rcceprarlr4oHHas pa6o'ra l,Iropr IOpreonva Omrrana, [ocBrrqeHHaJI x3yqeularo aKTI,IBHocrt4

uerauorpotfnrx coo6uecrs B xoJroanbx MeranoBlx cnnax, o6napyxegHbrx B uoftlrax re6onlruux

per 3ana4no-Clr6r,rpcrofi tairu, u u4en'nrif uraqr,ru KJrroqeBbrx urlrpo6uux areHToB, orBercrBeHulrx

3a oKlrcJreHr,re cFI+ r grux coo6qegrsax, HecoMHeHHo, aKTyaJrbHa.

flocrasreHHHe [epea ,unccepraHToM 3aAaqr{ BKjrroq{u}r oqel{Ky cKopocrefi gMI,IccI4u CH4 ].I3

MeraHoBbD( cuuoe O6cro-llpruurcrofi noftrrrr, norenqr,ralrnoft aKTfiBHocrlr oKr4cJIeHI.It MeraHa,

rrricrenuocrla Lt cocraBa uerarorporfnrx 6arreprafi, a raKxe xapaKTepr,rcrxKy pelpe3elrrarfiBubrx

veranor:po$or. B pesyrIrrare npoeegenrofi paborrr rneparre Ha npl,IMepe MeraHoBblx cI4rIoB LI3

uofiun peru $y*pr"cra" BcecropoHHe oxapaKrepn3oBau pzuree HelrccJreaoBaHHblfi LIcrotIHI{K

nocrynJreHrrr Meraua B ar"roc$epy - xoJroAntle rpfieBble cuIIbI, tBrcloulfifc.s raKxe

lrecroo6nrannelr ueranorpo$nrx 6ar<reput, aAanrrrpoBaHxbrx K ycJIoBLItM Hrrarurx reMneparyp I,I

srrcoxoi aocryluocru uetana. Cgutarc, qro nonf{eunrte I,I.IO. Otrxunrru .qar{Hble I,rMeIor

r{ecoMaegHyro Ha}.r{Hyro rIeHHocrL, orKpbrBaJr HoBy}o crpaxfiIly B [3)rqenltn 6uoloruu grofi

Bbrcorocfierlr4,lJruar,rporannofi rpyunn 6axrepnfi .

,{ucceprauuonnar pa6ora r,r3Jroxeua xa 160 crpauuuax, fiocrpoega no rpaal4u}rogHoMy

rtpr,ruuxny, cocrolrr L{3 BBe.qeuvr, 8 r:ran, :ar.nro'renr.rt r,r BbrBoaoB, Brgrrcqaer 9 ra6nrau, 19 pucyuror

r.r cnl4coK Jrr,ITeparypBr, B KoropoM 259 xauuenonanufi na anr:ruftcroM l36IKe u 13 sa pyccxotr,t. Bo

<Bse.qetuu)) y6eAureluro o6ocnosaua axryaJrbnocrb 3acBreHHoft TeMbr, qerro ctf oprr,ry:rnponanu



rlenb r.r 3aAarM r,rccJre.qoBaHr4r, a TaKxe oTpaKeI$I Hay{Hat HoBIr3r{a fi IIpaKTLIqecKaJr 3rrarMMocT6

nonyqeHHbrx pe3yJrbTaToB.

B <O6eope nr,rreparypElD, rr3JroxeunoM sa 74 crpasuuax, [pHBeAeHa nnlpoprr,raur,rr o

reoJroruqecKfix r.rcrorrHr.rKax Meraua KaK napr{r4KoBoro rasa aruoc(peprr, o6 ocnoeurrx cocraBJrrroqrx

ero mo6a,ruroro 6ro4Nera, pacfipocrparreHralr MeraHoBrD( c],rrroB pa3Jrlrquoft crpyrcryprr r,r

[poucxox.qeHr.rr. Paccuorpenrr oco6ennocru 6uor,oruu MeraHorpo(bnbrx 6arrepnft,

Tal(coHoMuqecroe pasnoo6pasue, o6cyN4aercr npoficxo.qrrqar B Hacrorrqee apelrr rpancrfoprraulre

B3HrrAoB Ha p{BAeneHne ueranor:po(por Ha ocuoBHbre rr4n6r; BnoJrHe aIeKBarHo ofificaH flepBr.r.{Hlrfi

uera6olugrr. Oco6oe sl 4raarlle yaeJreno arufirgy r,rgBecrnbrx fio.qxoAoB, I4cloJrb3yeM6rx npfi

aerer{qfiu lrerauo,po(por, npr,rBeAeurr coorBercrByro4re Moreryncpurre MapKepBr n Aarra orIeHKa

elplperrnauocrrE pa3nr,rrrHbrx MeroAoB. 3ror par,uel BloJrHe Moxer cnyxr,rrb B KaqecrBe }lcxoAHoro

cnpaBoqHoro Marcpvura ans fi ccneaoBareneft uerauoT potpnrx 6arrepufi B [pupoaHbrx 3Kocr,rcreMax.

B orAenrnofi rJraBe IIpoaHaJIIl3I,IpoBaHbr cBeaerMr o Meralrorpo(bax xoJroAntrx gKocncreM, TaKr.rx KaK

TyrrApoBLre roqBbr, oca,qKr,r apKT[qecxlrx u anTapKTr,rrrecKr.rx o3ep, cfi6upcKofi Berruofi Mep3norbr.

Cnncor qurnpyeuofi mrreparypu (272 rrcroqHrKa) cBr{.qereJrbcrByer o my6oxortl :uanr,rr,r

auccepraHroM ueyraeuoft npo6neMbr.

B pataele (O6BeKT6r r.r MeroAbr r,rccre.qoBaHrfi) npr.rBeaeHo onrrcaHr.re Bcex

gKc[epr.rMeHturbHbD( fiporleAyp. Onu srrroqaru rroJreBbre n3MepeHfir rroroKoB MeraHa H3 MeranoBbrx

cl4noB, ax ru3 xlrMraqecKoro cocraB4 onpe,ueJrenr4e pH, TeMneparypBr, MerauoKr4crcrorqeft

aKTITBHOCTX C V CnOJrb3OBaHr,reM paAr4Or43OTOnHOfO MeTOAa, q[CIeHHOCTI4 6arrepnft MeTO.4:MLI

$ryopecqearnoir in situ ru6puausa:;:au (FISH), pa:noo6pa3r.rs MeraHorpo$on III{P-aunnr.r([ur<auueft

(pparrrrenror reua pmoA , fioryrrenr.ie r{aKonr4TeJrLrrbx r,r qficrbrx KyJrbryp, ul3yqeHue

uop([ororuvecrux, (f uruo.norr,rqecKlrx u reuorrrn[qecKrrx cBoficrB 6ax, epufi. TaxconoMr.r'{ecroe

oflv car re rrrraMMoB flpoBe.ueHo B coorBercrBlru c [paBr,rJraMu MexAysapoAltoro KoMI,ITera rro

cr,rcreMarr.rKe 6arqrepr,rfi. IrlcnomgosaHHrre MeroAfiqecKr,re npfieMbr cBr,r.qerenbcrByror o roM, qro

us6paunar Ant u3y+ervl 3KorornrrecKar crlcreMa aBTopoM r,r3yqeua KoM[JreKcHo, a Bce 3Talbl

nposeaegHofi pa6oru rorra.{Ho cBt3aH6L

floryueuuue I4.IO. OmruxlrM pe3yJrbrarbr [3JIoxeH6I B qerllpex uarax. B noftlre pexn

Myxpnncrar o6HapyxeHo 6onee 25 000 rr,reranomrx cfifioB, Koropble 6stlra uauecenn Ha Kapry, ant

HeKoropbrx [pl,IBe.qeHbr .qaHHrre nresrx usuepeurft oM],rccfifi :vrerana, l'IgotonHHft cocras NreraHa

cBl4aererbcrByer o ero 6torengoM [po]lcxoxleruu. Aerop noJraraer, qro MeraH, srtAercloul4fics ug

cznon 3ana4noit Cu6upu, o6pasonau B pe3yJr6rare uvrpo6noro pa3JIoxeHLIt opfaHlrqecKoro

BerqecrBa B ocaaoqHbrx 6accefinax B Mecrax orcryflJreHr,rr Bequot Mep3Jror6r,

B norycax B6D(oaa Meraua Ha noBepxnocrl sa(lrErcr,rpoaanrr Aocraroqno BbrcoKI,Ie cKopocrll

ero orlrcJreHfir. Ilpuveneuue $.nyopecuenrnofr in situ ru6puavsa\uu TIo3BoJILIJIo o6napyxmr n une



Mera'oB'rx cfi''oB Bbrco*yro qricJreHHOCTb Merar{orpoo'Lrx 6arcrepzfi. Me.ro.qou
BETCOKO[pOU3BO,qr4TeJrBHOrO IIIIpoceKBeHrIpoBa:FIv'.. C [pr.rMeHeH[eM AByx pa3Jrr.rrrHbrx IIap [panMepoB
ta rcu pmoA' xo4lrpyloqzfi uev6pannyro MeraHMoHooKcr4rer{By, B ur,rrcpo6nrx coo6'lecrrax 4nyx
cunon o6napyxe'bl fiocneaoBareJlb'ocrlr, xapaKTepHbre .4nr ocHoB''rx r43BecrHLrx raxco'oB, a
TaKXe flpr'rHa.4rexar[re HoBBrM, noKa errle Heon]rcaHHBrM TaKCOHaM Ueranorpolpon. {:ra eroro 6ruo
flonfretro r,r [poauarnr3r,rponano 53 g2g 

$panr,renro t rena pmoA.Ioaan:rrroulee 6ortrur,rxcrso srfix
nocJreAoBareJlbllocrefi npr'nagnexaJrl' raMManporeo6axrepr,raarnrnr,r rr.reranorpo$aM, cpe,qlr Koropbrx
nar,r6onee Mroroqr4cJreHHbrMr, ,BJrrrorclr [peAcraB TeJrr{ Methylobacter, Methylovulum rr
Methylosoma. Cocrae coo6uecrea aepo6urrx ueranorpotpoB, cHr,rxarorq x noroxr,r Merara ,3
ct't6rapcrux ct4''oB' OKa3aJrc.f, 6rr,rsoK TaKoBbrM, o6uapyxennrnu pa]ree B oca,.Kax pa:noo6pa^rurx
6opealrnrrx I4 apKT'qecKrx npecHoBoa'bx o:ep. Kpoure roro, npo,qeMo'crpr,rpoBa'o, qro xoJlo.rl''re
MerauoBrre cr4nbr Moryr cJryxr.rrr r,rcrormrrKoM rroBlx Merauorpo(pnrx 6axrepufi.

Hecounensrm HayqHLIM aocrl'IXeHI'IeM zropr lopreor,rqa otrxzna rBJrrerc, B'rreJre'xe BqncrLle KyJrbTypbr Tpex ueranorpolpor, oTHeCeHHbrx K polav Merhylobacter, Melhylocystis 14

Methylovulum, Meroaaur, uonn$asnofi raKco'oMr,M oAt4H E3 rrrraMMoB on'caH KaK HoBbrtr Baa
Methylovulum psychrotolerans Sph I r.r Aeno'plpoBa' B Me)r(,qyHapoAH6rx KoJr'reKrlr{rx
MI'IKpoopraHIi3Mon' 9xo(fraauonof'qecKfi e cBoficrBa nreranorpoQa - cnoco6nocrr K aKT,rBHoMy
pocry rtpt,t 4-l5oC, cooraercrBoBar,rn reMrreparypHbm ycJroBrzrM r{ccJre,qyeMoro 6zorona. Taxnv
o6pa:ovr, [poBe.qeHHa,r rr{ccepra'ToM 3(clepr{Me'Ta]rbrar paoora cyrlecrBeHHo pac,ofiprer Haruv
3HaHr'rr o uerauorpo@ax, cnoco6*x aKTI,TBHO $yuxqr.rorraporarb B XOJIOrrr'rx uecroo6uranz.rx.

Peqenszpyeuar pa6ora nmonHeHa Ha B'rcor(oM MeroAl4rrec*oM ypoB'e, orJrr,rqaerc,
lpeBocxoAHbrM HayrrHbrM ,3brroM r.r verrzu oqpopunexnelr. 3aquqaeM6re fioJroxeHr,r.f, 14 BbrBo.trLr
AIZCCCPTAIIVI{ IOJIHOCTbIO NPABOMEPI{bI I,I OCHOBAHIT HA AOCTATOqHOM 3KCNEPHMCHTAJI'HOM
Marepl{ re. Ilonyremtre Ourrr,rnrru II.IO. nayvnue peyJrlrarbr fipercratBJrenbr B rpex crarbrx B
orerlecrBeHHblx 

. u MexAyHaporHblx xypHaJrax, a TaKXe Aonoxe'Br Ha pocc,nfic^r.x r4
Mexry'apoAH'r'( rou([eperqurx' corepxarure Aucceprallu[ are*Bar'o orprDr(eHo a arropeQepare.

flpu npovreuzr .qvcceprarlulr Bo3HnK cneAyrorqvi nonpoc, ra rorop'fi xeJrarenbHo noJryr*rb
no{crreHr{e' Brraelenxrrfi rr'reranorpo$, EqeHrra0aqr,rpoearrHbrn KaK Methyrovurum psychrotorerans
Sphl, ornlr'raercs ot 6ruxaftrxero poAcrBeuur,rra _ eArHcrBegHofo onr,rcaHHofo fipe.4craBnren, po.qa
Methylovulum - Methyrovurum miyakonense HT12T, no MHorr.rM caoftc*alr: uop([olonrefi rlerox,
n'ruernaqr'refi, orcyrcrBr'reM pacrnopruofi MMo, 60lee aKTEBHLTM pocroM fipu rroHr,rxeHH'rx
TeMlleparypax, 6olee Ilrr,rporau ar.IanasonoM pH ans pocra, 6oree srrcorrM coAepxagr.reM f+I] B
.{HK n unsrcuu cxo,4crBoM nocneAoBareJrLgocrt4 rega 165 ppHK (Ta6nzua 9), Oro n coBo(ynHocrx
yra36rBaer Ha Bo3MoxHocr6 ero oruecenr.r, K HoBoMy poAy treranorporpuux 6axreprafi. Xorelocr 6u
3IIAT6 MHEHI,IC ZrOPr IOPTCAUqA, KAIQ,IE IPI,I3HAKI-I CJryXVJIH PE,,,A,.q,IM KPI'TCPI'EM ,,P,I OTHECEHI,II

t



r,I3oJUITa K lr3Becruow po41y Methylovulutn, Ho He [o3BoJrlrJrfi orficarr ero Kar( flpe,4craBrrreJrt HoBoro

poAa? ,{auurrft Borrpoc He craBlrr rIoA coMHeHI,re HafrHo-[paKTl4qecKylo qesHocrb

Ar.rcceprarluouHoft pa6orrr.

flo arryalrnocrn, HoBr{3He, MeroArrqecKoMy ypoBHro u nparur.r.recxofi qeHHocrI,I noJI)'rIeHHbD(

pe3yJrLTaroB AncceprarlfionHar pa6o'ra Olrruna LI.IO. <Murpo6HLIe areHTbI oK,IcJIeI{fif, Meraaa B

xoJroagbrx c[nax ocaAKoB ceBepHbD( peK) sBrrercr nayrxo-rna.nr,r(f uraunonnofi pa6otoft, r roropoft

BnepBBre oxapaKTeprcoBanu ueranorpo(pHrre coo6rqecrsa pauee HenccJreaoBaHHoro rIcroqHI.IKa

uocryrureHr,rr MeraHa B anroc$epy - xoJro,qtbD( rpt3eBbrx crnos 3anaAnofi Cu6upn, .rro uMeer

cyrqecrBeHHoe 3uarreur.re AJrr coorBercrBForqeft orpacnn s:rranuft u coorBercrByer rpe6oaauurrr,r n. 9

<floroxenz.r o [opraKe npucyxAeunr freuErx creneHeft), yrBepxrenxoro flocraxoBJleHleM

flpanr.rrerrcrra P@ or 24.09.2013 J\b 842 (pea. or 30.07.2014), npeAttBrrteMblM K auccepralll4tM Ha

colrcKague yreuofi creuenr,r KallAfiaara HayK, a ee aBTop, OTITKI{H l4ropr Iopreaurl, 3acfiyxfiBaer

flpucyx,qeHlrr ) {erofi crene}rr. KanAr,rAara 6raonorr.r.recrnx HayK no cneulaJrbuocrl,I 03.02,03 -
Mr.rnpo6uororur.

Orswn o6cyxneu r{a 3aceAau[r,r na6oparopr,ru paAtoaKTI,IBHbD( Ll3oroloB I4EOM PAH 31.05.2017,

npororor Nl 6.
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