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oOuq[arbHoro onrloHeHTa Ha AlrccepralllroHHyrc pa6ory

БyКИHa CepreЯ  BИ КTopoBИ Чa≪ 4ヽИКpo6HЬ le coo6Щ ecTBa ДoHHЬ Ix oTЛ OЖeHИИ

o:epa Eafira.n B 3oue BbIxoAa yruIeBoAopoAHtIx ra3oB Ha rIoAHqrltu

llocolrcrcas Eanxa u llx poJrr, B AecrpyKqlrrr opraHfiqecKoro BeurecrBa>'

rIpeAcraBJIeHHyrc Ha colrcKaHrre yveuofi creneglr KaHArrAara 6uo.noru'recr1rx

HayK rro creu[arbHocrn 03.02.08 - 
?Kofloruq

Arcrya.nruocrb reMbl rccfleAoBaHuq. ,{uccepraqux C.B' Eyrraua

rrocBrureHa oueHKe pa3Hoo6pa3ll Naurpoourtx coo6urecrB B AoHHbIx ocaAKax

my6oxoao,4Horo MeraHoBoro cI4rla o3epa Baftxa,r u npeo6pa:onanua I4MI4

opraHr{qecKoro BeurecrBa. IJenr,ro HccreAoBaH}l, 6ulo tl:yueune pa:uoo6pa:ur

coo6uecrg MLIKpoopraHLI3MoB, ocyulecrBJlrlourax 3aKJrlot{IrreJIbHBIe 3TaIrbI

AecrpyKur4u opraHlrqecKoro BelqecrBa B AoHHrlx ocaAKax [oAHrrlL llocorrcxaq

EaHxa s pa3JraqHbrx gKorortlqecKax ycJIoBI4rx.

Osepo Bafixan flBJlrerc, yHuKaJIbHbIM npI'IpoAHbIM BoAoeMoM t4

npeAcraBJrrer 6onrruofi uHTepec An, 614010108, B ToM qr'Icne lr3yqaloxrux

3KoJrorurc MI4KpoopraH[3MoB. Brt6pannoe Arfl IrccJreAoBaHr{, [oAHrrue

<flocorscxas Basra> ,BJlrerct MecroM pa3rpy3Kl4 yr,'IeBoAopoAHrtx S,lrou.qoa

npeArronoxrzreJllHo r,tMelorqux uy6unHoe npoucxoxAeHl'le. K Hacroaulenay

BpeMcHИ  HaКonЛ eHo MHo「 O CBИДeTeЛЬcTB,ЧTO F」ly6oK0 3aЛ ermЩ Иe cЛoИ 3eMHOИ

Kopbr HaceneHbr pa3Hoo6pa3HbIMI4 14 Mera6onuqecKu aKTI,IBHbIMII COO6UIeCTBaMT

MltKpoopraHn3MoB, MHorr4e Ir3 Koropblx lrMeror yHI,IKaJIbHbIe veprrt rraera6oluarraa.

[o uacrorqero BpeMeHL He accneAoBuullz Bo3MoxHocrb BLIHoca npoKapxor I'I3

uy6uuuofi 6uoc$eprr B ,{oHHr,Ie ocaAKu os. Bafixan I4 Hx noreHIII'IzLIIrHoe yqacrxe

B AeCTpyKUr{U OpfaH[rlecKoro BeIqecTBa, Lrro Bo MHO|OM

aKTyiUIbHOCTb TeMr,I AIICCepTaUI'I11,

o6yclomzraer

Pa6ora 3HaquMa c rorrrr'I 3peHflfl flonyrleHa, HoBblx sHaHl,tfi o

6r.ropa:noo6pa:r,rr.r, ycraHoBreuuq :arouotuepnocrefi I,t3MeHeHI'II crpyxTypbl

coo6rqecrs MI,rKpoopraHI,I3MoB upu cMeHe Quauxo-xltur'rqecKI'IX fiapaMerpoB

cpeAbr. flpaxruuecrun B[,IxoAoM uccreAoBaHl4., sBlrsercfl noryrIeHl4e

HaKonnreJrbHbrx Kynbryp apxer, xapaKrepu3ylotquxc, ycrofir{I'IBblM o6pa:onauuena

arasa. B aamuefiurelr.t KynETypbI uoryr 6ltrl ucnoJIrioBaHEI ArIx nonyqeHl'Iq

r{14crbrx n3ojrrroB, o6paayrculux aran.

Hayunan HoBrr3Ha uccJIeAoBaHUs. Hayunaa HoBlr3Ha ItccJIeAoBaHIz,

3aKltoqaeTc, B fionyqeHI,Iu [pl4opI{TeTHbIX AaHHblx KoMflJIeKCHOTO aHaJIII3a

lrurcpo6Hux coo6uecrB AoHHblx ocaAKoB, cBr3aHHEIx c uy6oxonoguoi parrpysxoi

yrureBoAopoAoe. C ucnorr,soBaHueM rtupocexBeHupoBaHu, $parueHroa rena 165



pPHK noKa3aHa

ycnoBr,rrx v B npHcyrcrBHH cneKTpa pocToBLIx

rrcrzxpoaKTr.rBHbre Kyn brypbr, o6pa-ryroqrze rasoo6pa:ur,te

yHrrKaJrbHa, crpyKrypa Quroreueruuecrufi cocraB

KoMnJreKcHbrx nruxpo6urrx coo6qecrB, or,ruqHsrfi or coo6xrecrB paHee I{3yqeHHr,Ix

AoHHr,rx o'r,loxeuufi 03. Eafira:r. BrrgHsaer r,rHTepec HaJII,Iqle B cocraBe

coooulecrBa paHee HeKyJrETrrBr,rpyeMLrx npoKaprror: uexlaccuor.rqupoBaHHblx Ir

npr.rHaAJrexauux x Qa,ryruau-KaHAxAaraM.
Kyrsruruponasue 6ruro BbrnorHeHo npu pa3Jlr{qHblx Qnsuxo-xlluuqecKrtx

cy6crparoB. rlolyueurt
yHreBoAopoAbr. Bnepnue

noKa3aHo o6pa:onauue 3TaHa B HaKonlrreJt Hbrx KynETypax npu KyJII,TLIBHpoBaH]I]I

VIJICKNCJIEIM |A3OM aueraroM, [poaHanr43lzpoBaHo pasuoo6pasze

Mtl KpoopraHH3MoB B 3TaHoreHHoM KoHcopquyMe. BosN{oxHoe o6pa:oeauue oraua
ganHo o6cyNAaerc, cfleul,ttu'tacraMn B o6nacrl.I 3KoJIorI4I4 MI4KpoopraHH3MoB,

oAHaKo Ao cr.rx nop, 3Tor npoqecc ue 6rr,r npoAeMoHcrpl4poBaH B gKcnepI,IMeHTax c

qrlcrrrMri KyJrbrypaMr,r. IloryueHue HaxorrrrreJrbHblx KyJlbryp apxefi, o6pasyrorqrax

3TaH, ,'lBflrercq BaЖ HЬIM  ЭTaΠ oM NOJIVqEHH' qI4CTEIX z3oJrrroB. llpu
KyJrr,Tr4Br4poBaHrru MnKpoopraHu3MoB B TepMo6apuqecKI,Ix ycJIoBLtxx (nprz sblcorofi

reMneparype u [oBbrueHHoM AaBreH]ru) :aQraxcraporaua rpauc$opMauu, I'IM]I

opfaHr.rqecKofo BeulecrBa c o6pa:oeanueu 6uouapxepon He$Tx.

Crpyrrypa lr o6r,err pa6orbr. fiucceplaqut I43JIoxeHa na 119 crpaHLl qax

MarxuHorrr4cHoro reKcra 14 BKJIIoqaer BBeAeHue, 3 maau, 3aKrloqeHl4e Ir BbIBoAr,I.

Pa6ora coAepxar 23 pucyuxa u 8 ra6.uur{. Cnucox Jrureparypbl coAepx}rr 284

ucroqHrrKa. Pa6ora xopouo HalrrcaHa r.r crpyKTypllpoBaHa, xapaKTepl,I3yerct

BHyrpeHHr,IM eAHHcrBoM n norurofi r,r3JroxeHr,rr. HaAo orrr.rerurb BblcoKoe KaqecrBo

o6:opa JrHTeparypbr, BbrnonHeHHoro Ha ocHoBe aAeKBarHbIx ucrorlHllKoB.

Ilpuse4euu caMbre coBpeMeHHbre nureparypHbre AaHHbre orHoclrreJlbHo 3KoJrorI4H

TaKcoHoMr.rlr apxefi , cnoco6H6rx K MeraHoreHe3y.

hasa 2 rocBrrrleHa orrr.rcaHr,rro o6rerros u MeroAoB IrccJIeAoBaHI,t.fl. ftasa
BKJrroqaer KparKoe onucaHr,re u cxeMy pacfloiroxeHr4 s caina or6opa npo6.

flogpo6uo o[ucaHEr AoHHbre orJroxeHlir, acnoJ]b3oBaHHbre B pa6ore. Orueqenrt
cJIOIi OCaAKOB, I{CnOnb3OBaHHbre AJL KyJrr,TI4BI,IpOBaHr,r' rr BblAeJIegUg rOralr,UOfi

IHK. @usuxo-xr.rM14r-recKr,re, nruxpo6uo.nort.rqecKrze rz MoreKyrqpHbre MeroALr,

cxeMbr 3KcnepxMeHToB onr4caHbr AoBoJrbHo rroJrHo B pazgere 2.2.

flolyveHurre pe3yJrLTar;r u ux o6cyxAeHue r43JroxeHbr B

lloryueuuue AaHHbre MoJreKyJrrpHoro r4 Mr4Kpo6aoJroruqecKoro

npeAcraBJIeHbI B Br4Ae ra6ruq, ALraFpaMM, enuQnyopecqeHTHbrx I,I 3JreKTpoHHbIx

r,aur<po$oT orpaQrzfi KreroK. @r.uoreueruqecxoe noroxeHr4e r(yJrbrr,rBr4pyeMbrx

apxei, npr-tragJrexaulux x $rzlyr'aarra Bathyarchaeota u Euryarchaeota, noKa3aHo Ha

AeHApofpaMMe. Pe:y,rr,raru xnMl,IqecKoro a*alt43a npeAcraBneHbr rJraBHbrM

rJraBe 3.

AHAJII,I3OB

o6parou B BuAe Ar4arpaMM. Xponaro-uaccQpanraeu'rorpaMMbr 14 Macc-cle(Tp



pcTeHa BЬ IHeccHЬ I B ΠpИЛoЖeHИЯ.

Anropola rpoAeJIaH :Ha'{uT erIrustfi o6teu pa6orbl. flo pe3ynbraraM

nI4poceKBeHI'IpoBaHI4qnoryr{eHo}rlpoaHilJlrl3l4poBaHol63206axrepl4aJrbHt'Ix14
11006 apxcЙ HЫx ΠoCЛ eДOBaTcЛЬHocTCЙ .

[ocronepuocr[, rIoryrreHHbIx pe3yJrbraroB' creneH[' o6ocuosaHHocru

pe3yflbraroB [r B],IBoAoB. C.B. EyruuuM noryqeHbl AaHHbIe o crpyKType

rraurpo6ur,rx coO6qecrs B c;1oqx A6HHLIX ocaAKOB [OAHrTt{, f]Ocolr,Crar Basxa.

ДЛЯ xapaKTeprrcrr.rKI,I coo6urecrB 6uru npxMeHeHbl coBpeMeHHЬ Ie

Mo■ eКyЛЯpHoИ 6uoloruu: Snyopecqenruaa
KЛ OHИpoBaHИ c

6 uo a u $ oprraaruqe c KI4x

AenoHupoBaHr,I e 6asy Aauurrx GenBank NCBI. K AocroI'IHcrBaM pa6oru MoxHo

aHaЛИ3 KaЧCCTBa noК pЬITИЯ И oΠpeД eЛ cHИe I,IHAeKca BI,IAoBoro 6orarcrea

14 r,rHAeKca pasnoo6pasr'ra I I IesHona .qla lruxpo6uux coo6rqecrn us

pa3Iat{HtIX CrtOeB AOHHIIX OCaAKOB. ,,{1rarparr4nU Begna 6SUra HCIIOJII3OBaHT,I AJL

TOpO, qro6sI Btr3yaJlr,t3tlpoBaTb cxoAcTBo I'I yHI4KaJrbHOCTb OlreparxBHbrx

TaKCOHOMHqeCKI,IX eAI4HHII e O6pa-:qax.

Pesylr.rartr MoneKyJrrpHofo aHa1ru3a Aon6JIHeHbI 3KCneprzMeHTaJrbHbIMH

AaHHbrMlr s o6,'Iacrn KyrLTI,rBupoBaHnq MuKpoopraHll3MoB I4 u3yqeHI'LI t4x

neoxuMur{ecKofi axrusHocra. Brtro4rt, cAeJIaHHbIe nO pe3y,tbTaTaM I'IccJIeAoBaHI4fl,

o60cHoBaHbt.

Marepualrr luccepraquounofi pa6orbl ony6JII'IKoBaHbI B BeAyurl4x

HayqHbrx lr3AaHurx. ,.{aHurre [o npeo6pasonaur'lro

ony6lurorausr B xypHarre Frontiers in Microbiology (rzrunarr-Qaxrop 4.165).

Anrop Auccepraquouuofi pa6orsuBJlrerc, nepBblM aBTopoM r ny6,ruxar1uu, uro

VKa3LrBaeT Ha er6 6oltruO BKJIaA B IIcCJIeAoBaHue. KOIu'{eCrgO ny6nr'traUuft

cooTBeTcTByeT rpe6onanuxrra BAK Anq KaHAuAaTcKI{x AI4cCepTaUI,r[. Peeylrrarsl

npeAcraBJleHbI Ha MexAyHapoguux xon$epeHunrx I4 KoHrpeccax.

3anaeqauus rc pa6ore:

l. HenoHsrHo, floqeMy aBrop B JlareparypHoM o6aope Aenaer aKueHr Ha

opraHrlqecKoro BeulecrBa B TepM06apI4qecKI'Ix ycroBuqx

apxeЯx И 6uoxuuuu MeraHoreHe3a. B ro xe BpeMs

o Bo3MoxHbIx 6uoxunauqecxux flyrrxuu$oprraaqrar

КcΠepИ McHTaЛ ЬHOИ ЧacTИ pa6oTЬ1 3HaЧИTeЛЬHЬIИo6pa30BaHИЯ ЭTaHa.BЭ

pa3AeJr nocBrueH o6pa:orauraro 3Ta:r.a u aBTop, o6ocHoBaHHo, BbrAefl'er

(FISH), MOЛ CКyЛЯpHoe

nlrpoceKBeHupoBaHr,re rocJreAoBarerbHocTefi reHa 165 pPHK. IIpu o6pa6orxe

pe3ynbraroB FISH yvreHa necnequ$uuecxaa ru6pr'rgLaa\ fl c aoHAoM NC)N'

OTHCCTИ

Chaol

MeЖДyHapoДHЫx
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MeTOAOB.

npoaHaJlIr3IrpoBaHbI

MaccHsH AaHHrrIx

c   ИCΠ OЛЬ30BaHИeM

ΠИpOCCKBeHИ poBaHИ Я

3Tr{ pe3yJlr,Tarbt B KaqecrBe uayunofi HoBI'I3Hbl pa6oru fi Bo3MoxHoro



[paKTrrqecKofo

,BJrreTc, oAHofi

np14MeHeHuq. I4:yuenile
r.13 qerbrpex ra.uau pa6or ur.

o6pa:oeauur 3TaHa raKxe

2. B pa:gere 1.4, nocsqueHnou my6rtruoft 6uoc$epe, 6ulo 6rt yuecruo

pa3AeJrr4Tb aHaJrvt3 nlrreparypnllx AaHHbIx, rocBrureHHblx lauxpoQnope

uy6 a u nr,rx c,qoeB oKeaHa I4 noAn oBepxHocrH r,rx ropl'I3oHToB cylxll.

3. lloryueuusle aBTopoM AaHHbIe no $uouro-xtzNau'{ecxofi xapaKrepl{cruKe

AoHHbIx ouoxeuuft, AJII Koropllx 6ur onpe4eleH cocraB uI'rxpo6uoro

coo6urecrsa (Ta6nraqa 2), cJreAoBiulo BbrHecrl4 n pe:ylr,rarrr. B
AucceprarrlroHHofi pa6ore sra ra6ruqa npuBeAeHa B pa3AeJIe <<O6texru u

MeTOAr,r UCCJTeAOBaHIIT).

4. tlpn onrlcaHnx pe3ynETaroB onpeAereHllq nocneAoBareJlLHocrlr rena 165

pPHK aerop ucnoJr[,3yer onpeAereHl,Ie ((TaKcoHoMuqecru auaaur>,
((TaKcoHoMurrecKaq crpyKTypa uurpo6uoro coo6qecrna>. llpaaullHee
orrpeAenrrb 3Tr.r pe3yJrbraru rcax <QaroresetNqecrufi aH€uII,r3), TaK KaK

nCCJIeAOBaHr,l TOnbKO flOCJICAOBaTeJIbHOCTII yHI{BepCZIJIbHOTO

$u,roreueruvecKoro MapKepa - rcHa 165 pPHK. Taxcosor.utqecxui

aHanlj3 npeAnoJraraer TaKxe olpeAeneHl4e Apyrux xapaKTepI4cTI4K

MHKpOOpfaHU3MOB C IIeJIbIO OnpeAereHaq TaKCOHOMHT{eCKOrO nOrOXeH}IS.

5. I4s rercra pa6orLl He coBceM IIoHrrHo, KaKlre AaHHLIe, xapaKTepl,I3ylou[e

Suroreueruuecroe pa3Hoo6pasue npoKaplro! 6u,ru nonyueHLl MeroAoM

nupoceKBeHr.rpoBaHr,rr, a KaKLre - nyreM MoreKyrqpHofo KJIoHI4poBaHI4' C

[ocJreAyrouuM ceKBeHHpoBaHueM MeroAou C:Hrepa.

6. Aerop paccMarpl,IBaer npe.4cranurerefi Nitrospirae roJIr,Ko KaK

yqacrHuKoB ur.rKJIa a3ora, rorAa KaK cynrSarpe4ylrl4pylourue 6arrepuu

po1a Thermodesulfovibrio raKxe orHocflrct K oroMy Qu-rryny. ,(auuuft

Sarr uoxuo 6ulo yvecru npu o6cyxAeHl4n KoHKypeHIrxIr MexAy

cynrrf arpe.qyxropaMr.r r.{ MeraHoreHaMI4 Ha KoHeqHbIx 3Tanax AecrpyKlrna
opraHur{ecKoro BerrrecrBa. Xora upe4cTaBIrreJIL Sulyrrla cocraBflrlor

MI,IHopHyIo qacrb coo6qecrBa rrccJIeAoBaHHbIx ocaAKoB, oHI4 rBrqlorc,
xapaKrepHbrMr4 npeAcraBr4re,rruu cyltQarpeAylrupylour.{x 6al<reprfi B

reoTepMZLIILHr,rx Nlecroo6ltraHI,Iqx.

7. Ecrr He6orbtxue norpellruocru B oSopMneHI'IIz AI4ccepraIrI4I'I. B pa6ore

BcTper{arorc, orerrarKn, B qacrHocrrr, MoHocynL$IrA xeJle3a Ha3blBaerct

(f uApoTpoHJrr.rT), a He (f LIApoTpoJreI,rT)), KaK zcloJlb3yer aBTop Ha

nporqxeHlrr4 scefi Auccepratrul4; flpaBr{nbHoe HanI4caHI4e

<roppunoutuui 6eror>, a He <roppeHoalnrrfi 6elox> (c. 23);

<Nitrospirae>, a He <Nitrospiro (nuno4 2). Bcrpeuarorca

neo6ocHoeaHHbre BbrAeJreHH, xI,IpHbIM rupu$rorra (uanpuruep, c. 52).

Arrop uenpaBoMepHo [cnoJlrfyer KypcI'IB rIpI4 Ha[ucaHuu $anynaoa-



KaHAr,rAaroB. flpanuna HoMeHKnaTypbI pernaMeHrl{pytor Ha[I,IcaHue

HeBuurHAHpoBaHHbIx raKcoHoB B KaBbIqKax, HarIpI4Mep, "Atribacteria",

"Aminicenantes", "Latescibacteria". B Al4ccepraul4u He roJIbKo

orcyTcTByer crII4coK coKpauleHufi, Ho I,I HcnoJIb3oBaHbI a66penraaryprr,

pacrun$poBKa Koropblx orcyrcrByer B TeKcre.

BrrcxasaHHbre 3aMeuattfl, He cHr,rxarcT Aocrol4HcrB pa6orbl u ee xopo[Iero

HayLIHOTO Kar{eCTBa.

3aКЛЮ ЧeHИe.Д ИccepTaЦИЯ 《 4ゝИ Kp06HЬ Ie coo6Щ ecTBa ДoHHЬIx oTЛ OЖeHИИ

o3epa Eafixan B 3oHe BbrxoAa ytneBoAopoAHbrx ra3oB Ha rloAHrruu IlocorbcKaq

Basxa u vx ponb B AecrpyKulrr4 opraHuqecKoro BeulecrBa> o6laAaer JIorHrIecKHM

eAHHcrBoM 14 coAepxr{T HoBbre Hayr{Hbre pe3ynbraru. flnccepralrl,ts [peAcraBrqer

co6ofi HayqHo-KnanuQnxaunoHHyro pa6ory, B roropofi coAepxl4rcfl pelxeHl4e

3aAar{, HMerottlHx 3Har{eHHe Ailfl 3KoJIOrLrr4 MI,IKpOOpTaHH3MOB Vl KaCaTUILIXCfl

rronoJrHeH:afl 3HaHWfi o 6uopa:noo6pasur4 14 TIoHLIv^aHlafl reHe3l4ca yDIeBoAopoAoB, H

coorBercrByer rpe6oeanr4flM) H3JroxeHHbIM B 4eficrnyrouleu <<f[oloxeHlau o

npucyxAeHHH yr{eHbrx creneHefi>>. C.rurarc, r{To aBTop AHcceprauu14, ByxuH

Ceprefi Buxroponuv, 3acnyxuBaer [pucyxAeHr4s, yveHofi crereHl4 KaHAI{Aara

6uororu.{ecKl4x HayK no crequallbHocrl4 03.02.08 - 
3KoJIorHr'

OSHrrraamHrtfi o[roHeHT,
ean. ra$eApofi Qu:uonoruu pacrenuft
u 6uorexHoJlorl{I4 TfY,
AoKTop 6uororuqecKux HayK,
npoSd.cop 

avvr\'A rraJ^' 
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