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Pocczft croft ara4enaur.r HayK)

AoKTop 6zororu.recKr{x HayK

Hurolaft Burroponu.r flur{enos

Ha Ar{cceprarlraoHHyro pa6ory F.roporofi lapru oreroeHH <Aepo6
AecrpyKTopbl [oJII4xJIoplIpoBaHHhIx 6zQeurnon: SmoreueruqeoKoe kr QyHxquongurbHoe
pasuoo6pa3hre, 6notexuoilorliqecKl,Ift noreru"un, npeAcraBJreHgyro Ha ao1acKaHae yqe'ofi
crelreHl4 KaHAI4Aara 6raorora.IecKl,Ix HayK ro c[eqpraJrbHocru 03.02.03 - Muxpo6uoooi-

Arcrya.rrrnocrb reMbr ArrcceprarlnoHHoft pa6orbr

Teua paccMarpvBaeMoft pa6orbl tBJrsercf, BbrcoKo aKTyaJrbHofi, rrocrorbKy cBr3aga o

pIccJIeAoBaHI4JIMI4 uuxpo6noro pa3pyluenvrfr14 BbrBeAeHriur r,r3 Epr4poAHbrx cpeA r,r rexHoreHHbrx

o6pasonanrafi TaKIrx ctoftrurx opraHl4rrecKr,rx sarpasHvrrereft KaK [onlrxJropr4poBaHHbre

ovQennnrt (IIXF). B coorsercrBr4r4 co Crorcromucrofi KoHBeHuuefi 20ll r uarepvaJrbr Ha
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ocHoBe IIXF AOJIXH6I 6urr yHurITo)KeHbI Ao 2028 r.3a 50 Jrer rrpor43BogcrBa r{ rcrroJrb3oBaHr.rrr

B oKpyxarculeft cpe4e HaKorruilocb He Menee 150 rrrc. ToHH [IXE, Koropbre BbrcoKoroKcr{qHbr

AJIf xg4BbIX opraHI43MoB. Hecuorpx Ha MHoroJrerHpre r{ocileAoBaHr4rr rryrefi oqr4crKr4

oKpyxaroqefi cpe4u or IIXE u ux yrI,IJII,I3arIur{ B Mecrax cKJraAup oBalvr1, upo6leua He

pellreHa. OAnnu I'I3 nepcneKTI4BHbIX noAXoAoB K AelpaAaqura IIXE rBJrrercr ucnoJrb3oBaHr4e

rIpI4poAHbIx aepobnri'x 6arrepuft, cnoco6Hrrx K AecrpyKrlr,M fD([, r4ccJreAoBaHr.rro Koropbrx r,r

nocBrrueHo paccMaTpvBaeMoe LrccJreAoBaHr{e.

css* c [JrauaMrr coorBercrByroqux orpacJrefi nayrcu l.r HayrrHbrMrr nporpaMMaMrt

.{raccepraul4oHHas pa6ora Eropoooft A.O. BbrloJrHeHa B coorBercrBr,rr4 c 03 or
27.06.2011 }lb 164-(D3, nraHona HI,IP (I43fM VpO PAH> - Qnnr.rana II@I4II YpO pAH e

paMKax reM <<EnoxIEuuqecKl4e v reHerltqecKlre cracreMbr rpancsopMarl[u clroxHbrx

opraHI'IqecKI'IX coeAnueHuft y 6artepufi, [epcneIC[BHbIx AJrtr 6uorexnoJror[D) (fP J\b

0120.0406511), <MonexyltpHble MexaHpr3Mbr aAarrrarlrdrr Mr,rKpoopr-aHpr3MoB K Saxropau
cpeAbl) (fP lle AAAA-AI9'119I12290009-L), <<IIoIEclt r cerleKrlu1- 1worexHoJrornqecKlr

[epcneKTI'IBHbIX MI4KpOOpIaHI43MOB 14 CO3AaHLre [MMyHOX]rMI,IqeCKr4x AlrarHocrr4qecKr.rx

cl4creM)> OP }lb AAJ{{-A19-1191 12290010-7), llporpauuofi Syu4anaeHrilr6HBrx
I{ocJleAoBauufi llperwrpryvra PAH <Monercyrflp*as, r.r KrerorrHaa 6worrorwfr>>, flporpanruoft

MeIKAI'ICIII{IJIHHapHbIX npoeKTon $yH4aueHTilrbHhrx r,rccJreAosaHuirYpO PAH (npoerr Ng 12-

M-34-2036), KonannercHoft rporpaMMoft vpo pAH (npoerr Ng lg-3-g-19).

Co6crnennnrft urcraA aBTopa B nccJreAoBaHne

Co6creeHurrfi nxna4 aBTopa B AncceprarlproHHoe r,rccJreAoBaHr.re 3aKJrroqilrcr e eu6ope

I4 ooocHoBalluu ocnoeHofi npo6leuu Aucoeprauvpt,trecraHoBKe rlelefi vsa$atq,r{ccJre,rloBaHr,rr.

nrr6ope o6texror pr MeroAoB LrccJreAoBaHvfl,, yqacrr4e B paspa6orre MeroAr,rK LrccJreAoBaglrrr,

yqacrhrn n na6opatopHhrx 3Kc[epI{MeHTax, aHilrr43e ra o6o6qenur4 [oJDHeHHbrx pe3yjrbraroB,

roAroroBKe HayqHbIX ny6nnxar1nfi, uto [oATBepxAeHo B xoAe o6ulenwfr, c Eropoaofi .{.O. Ha

ceMr,rHape, [ocBrrrIeHHoM 3 acJryrrrr4BaHrarc e6 4r,rccep r arJur4.

Hayvuaa HoBrr3Ha pa6oru

HayvHaa HoBI{3Ha pa6orrt 6a^szpyerc.r Ha r,rccJreAoBauuu BHyruursmsoft KoJrIreKrInLr

IITaMMOB a":po6usIx 6arrepnft, cuoco6nrrx K AecrpyKrlr{r{ nXE 14 aHiuronrqHbrx noJrJrroraHToB.

codpannofi c yqacrr,reM aBTopa Ancceprarluu.



Anropona uoryqeHbl cBeAeHI,uI o QuroreneruqecKoM pa:noo6pasuu a^epo6urrx

6ar<teprafi-AecrpyKTopos IIXE I{3 rroqB c pa3rl4tlHbrM ypoBHeM 3arpf,3HeHprr froJrJrroraHTaMr{ r43

ceMu pa3Hbrx perprouoB (313 rurauiuos 6oree 20 pogon).

Brr.ssreua yHlIKtuIbHzuI cuoco6nocu HecKoJrbKr,rx ruraMMoB poAoKoKKoB Lr

naurpo6artepufi (ft. wratislaviensis KTI I2-7 w Apyrre, Microbacterium oxydans B5l), x

oKI'ICJIeHI'ilO K&K OpTO-, TaKI4 [apa-3aMeIIIeHHOIO apoMaTr4qecKoro Koirblla B MoJreKyJIaXgylhpla-

xlopbu0eH[JloB 4o xnop6engofiHrrx Kr,rcJror, Lr rurce - Ao coe,rlunenraft ocHoBHoro o6uena

KJIOrKI4. Terra cavrrrM [oKa3aHo, qro [oJIHtuI AerpaAaUl{rr grl4x cJloxHhrx coeAuttgg1uit Moxer

6rtTb peiull{3oBaHa He roJIbKo accollnaqnefi 6arcrepnft, rar r 6olrunHcrBe olvcaHHhrx B

Jll{Teparype cryqaeB, Ho I{ qr4crbrMr.r KyJrbrypaMu darcrepnft. PasroxeHr4e xJrop6eHsoftHHx

KI'IcJIor [poI4oxoAI4T KaK B pByJrbrare Ar4oKcr,rreHr,rpoBaEnfl, c o6pa":oaauueira

KaTexoJIa/xJIopKarexoJIoB, TaK I,I B pffyJlbrare rr{ApoKctrJrr4poBaHtrtr c o6pa3oBagr,reM [apa-

rugpoxcra6eHsofiHoft v nporoKarexosofi Kr.rcJror, pirJraraeMblx A{uree Ao coe4raHenuft,

yqacrByrorulrx B rIr4KJre rpnrap boHoBbrx Kr.rcJror.

flora.sano, qro reHbr bphAl, KoAr4pyrourae a,-cy6reAr4Hr.rqy 6nseuun-2,3-graoxcr.,rrena3br

(2,3'Ao) IIrraMMoB poAa Rhodococcus, vtMeror cyqecrBeHHbre pa3ilr4rrr4fr r4 xapaKTepr43yrorct

naz6olHul4M ypoBHeM oxoAcrBa c reHaMrr Apyr[x Ar,roKar.rrena:: SeHun[po[uoHar-2,3-Ao
(97.7-100%) y 2IIrraMMoB, 6Ia{enun-2,3-A} (99.5-100%) y 4 urrauuoe, 6n$eHHr/ronyon-

2,3 - Ao rpaMroJroxvrerrbHbrx 6arrepu ft (s7 .1 -99 .6%) y I 4 ruranriuoe.

Bnepeue onpe4enbHbr BTopl4qnafr, u rperr4rrHrur crpyKTypbr cl,-cy6seguHr,rrlbr 6nQeuun-

23-AO IIITaMMoB R. ruber P25 v R. wratislaviensis KTllz-7 (na ocHoBe a*arrn3a

HyKJIeorI4Auofi nocleAoBareJrrHocru rena). YctaHooJreHo, sror SepueHT rrrraMMaR. ruberP75

xapaKrepl{3yercr yHI,IKaJIbHoft crpynrypoit u He LrMeer AocroBepHoro ypoBrur cxo4crBa c

r3BecrHblMu u,-cy6leArrHIiIIaMI4 6IaQenran/ronyon/6enson/Sennnnponr4oHar 2,3-IO. O4naro,

eror QepnreHT, cLIHTe3I4pyeM6Iit c vurpvrnlbr, JloKiur[gosaHHofi Ha nJra3MrrAe, r,IMeer srrcoKrafi

ypoBeHb cxoAcrBa (98.65%) c o-cy6regwwwpir 6u0eHun 2,3-IO H3BecrHoro rrrraMMa-

AecrpyKropa IIXF R. jostii RHAl.

Bnepnne onpeAeJleHa vI npoaHaJrr43t4poBarra noJlHoreHoMHtur nocJreAoBareJrbHocrb

rryKrleorl'IAoB rurauua R. wratislaviensis KTII2-7. fesou srofi 6arrepzH npeAcraBJreH

xpoMocoMofi Ia 4nyut MerarJIa3MI4AaMH (nx cnrneHcbr Ae[oHlrpoBaHbr s GenBank). flora"saHo,

qro reHbl dIaSennnrHoro rIyrLI paa[oJrararorcf, KaK Ha xpoMocoMe (uueroullre BbrcoKyro

cretreHb cxoAcrBa c reHaMI{ AeorpyKIII{n na$ranwwa), TaK r,r Ha [Jra3Mvftax (c oucorrau



ypoBHeM cxoAcrBa c KJlaccuqecKr,rMpr bph-reHarran). Tarxe r reHoMe rrrraMMa KTII2-7
BbItBJIeHbI reHbl, o6ycnoul4BarcIqne ero cuocodnocrr pa3Jlararb )orop- u rr4ApoKcn-

beusofiHrre Kr4cJrorbr Ao coeAr{Heurafi ocHoBHoro o6uena KJrerKlt.

Bnepaue noKa3aHa Bo3MoxHocrb a^opo6nofi ryaHcQopMarluu 6axrepz.nuz poAoB

Rhodococcus I4 Microbacterium cnaecefi xl{MnqecKz uo4raSzqupoBaHHrrx IIXE, coAep}Karrlr4x

B MOJIeKyJTe n4ApoK@14-, MerOKCr4-, rroJrr4STt4JreHDrr{KOJTOKCT4- I4 aMUHOSTOKCpT-rpy[nhr.

Anrop oAeJIilIa BbIBoA o ceJIeKIII{u 6arcrepuft s no.Inaxo sarplsn€HHbrx xceno6ptorr.rKaMa,

B pe3yJlbrare roropoft upel{MylqecrBeHHoe pa3Br,rrr,re [oryqaror ruraMMbr, o6la4aroque

6Iao4erpa4arI'IBHbIM noreHIII4iuIoM B orHorrleHlu4 xr{Mr4qecKr{x coeAl4Heuufi, npe4craBJreHHblx

B 6noroue, rrro rro3BoJlser rleJreHanpaBJreHHo r,rcKarb unauurr- 6r4oAe0TpyKTopbr

onpe4el6uHbrx coeAr,ruenafi .

Bnepnrre fioryqeHbl cBeAeHIzrI o 6arrepna;rruofi AecrpyKrlr4lr cueceft xr,rMr4qecKr4

uo4ra0nqrapoBaHHblx IIXF, B cocraB MoJreKyirbr Koropbrx BBeAeHbr AorroJrgr,rreJrbgbre

KI{cJIopoA-coAepxaUHe 3aMecrrrreIfi4 (rn4porccra-, MeroKcr4-lpyn[hr ra 4pyrue). Ha ocHosa1r4u

3TpIX AaHHux @aKzqecKl4 parpa6oraHbl ocHoBbr AByxcraAwftsott rexHoJrorr4t4 yHr{qroxelvrfl

[IXE, HtXO.{tIqI4Xct B MeCTaX CKJIaAI{pOB Aflwfi'. Ha [epBoM 3Ta[e OCyuIeCTBJIteTC.fl XTIMI{.I9CK1Lf,

nao.qu$zrarlxf, |JXF c BHeApeHr4eM B MoJreKyJrhr noJrJrroraHToB rr,IApoKcr4-rpyur, a HaBTopoM

sTane - I{x tDpo6noe pa-:noxeHl4e [pr4 r4c[oJrb3oBaHlru ruraMMoB-AecrpyKTopon R. ruber p25

unu R. wratis laviens is KT I l2-7 .

Hayuno-nparcTuqecrcafl 3uarlnMocrb paOorrr o6yclon.uena BbrcoKofi ar<ryanbHocrbro

Br6opa reMbl, t.r. nro6rre cBeAeHruI o 6axrepu.rx-AecrpyKTopax IIXB HMeror flpaKil4qecKyro

3Haql4Mocrb' KourperHrrun rtpaKTnrrecKv rleHHrrMr,r p$yJrbraraMlr pa6oru .rrBJrsrorcf,

cJreAyroqlre:

Brr-f,sreHa cuoco6nocrb ITITaMNToB poAoB Rhodococcus u Microbacterium eQsexrnnuo
pa3JIaIaTb KOMMepqecKI{e I4 MOAeJIbHbIe CMeCr{ [IXE, coAepxaqr4e oT 20 lo 50 coeAuuqF{uit.

Stra IIrraMMbI MoryT 6rtru HenocpeAcrBeHHo r,rcnoJrb3oBaubr KaK 6norara.uz3aropbr

6norexHolorufi pa":noxeHl4.f, |IXF B uoqBax ra Ha c[eqvaJrr4supoBaHHrrx rrpeAnpurrusx.

Pesylrmrrr uccleAonanufi aBTopa B o6lacrn AelpaAarlrar{ nXF c Kr4cJropoA-

coAepxalql{Ml4 3aMecrI4TeiI.[MlI pa:nofi IlpHpo.qbr aocraBJr.fircT ocHoBy AByxora[Hofi xnuuro-
6llororfi'Iecxoft TexHoJIor[H AecrpyKrlrapr IIXE B npor43BoAcrBeHHbrx yclroBrrrrx.



Onpe4en€HHyro npaKTFIecKyIo IIeHHocrb [peAaraBJr.rrer ilrroplrrM rrorrcKa 6arrepuft -
AecrpyKTopoB o[peAel€nurrx noJIIoraHToB: B Mecrax AJII{TeJIbHoro [pgcyrcrBryTarerxxe r,rJ14

xl4Mr,rqecKu 6rlasxux coeAnHennft .

Co6paHnaa aBTopoM KoiIJIeKIIr4r r43 313 rrrraMMoB rro3BoJurr KoHcrpyr.rpoBarb

Heo6xogzrurre MoHo- prlrvt noJIt4BI4AoBBre 6uoxaralu3aropbl Arrr AecrpyKrlr{rd pa3Hbrx

xceuo6uorr4KoB r{3 r1i'ynuu IIXE.

llo4rnepxAeHlaeM nparrnuecrcofi rleHHocrr,r pe3yJrbraroB pa6orrr EIrfl

sro6uorexnoloruft, Ha[paBJIeHHbrx Ha oqtacrKy [plrpoAHbrx cpeA or IIXF u cxoxr4x ,,o
xplMuqecKofi crpyrtype EoJIJITTaHToB, rBJrrrorcr roryqeHHhre rareHru P@ (Nt 2562156 r Ne

2s63660).

CreneHs o6ocHonaHHocru rr AocroBepuocrr.r uoryqeHHbrx pe3yJrbraroB

flzccepralll4oHHtul pa6ota Eropoaofi A.O. xapaKrepr,r3yerc.r y6e4urenruo

o6ocHogaHHofi nocranosroft IIeJrr,r ,r 3aAaq rlccJreAoBaHr4rl v I4x gKc[epI4MeHTaJrbHbIM

peIIreHHeM. Pesynrmrhl, BKIIIoqeHHbIe B AI4cceprallploHHyro pa6ory, BbrnoJrueHbr c noMorrlbto

TpaAI4III4oHHbrx 14 coBpeMeHHbrx MeroAoB uzxpo6noJrornr4, 6vtoxuuvtu, MoJreKynxpuofi

6uoloruz ) xvIMvIvI, 6raozHQopMarl4Kr,r 14 c rac[oJrb3oBaHr,reM coBpeMeHHoro HayqHoro

o6opy4ooanrax 14 KoMrbrcTepHblx rpolpaMM o6pa6orru 6nounQopMaruqecKux AaHH6rx.

{ocronepHocrb floryqeHHblx pe3yJrbraroB noATBepxAeHa 6o.urruuu o6reuou u
loBTopHocrbro 3Kc[epLIMeHToB. C$opnryrl{poBauHbre n pa6ore BbrBoAhr, 3aKrroqeHr,ur Lr

HayqHble noJIo)KeHI,IrI KOppeKTHbr, ocHoBaHbr Ha [oJryrreHHbrx 3Kc[epr,rMeHTaJrbHbrx AaHHbrx Ll

COOTBETCTBYIOT II EJIII I4 3AAAqAM I4CCJIEAOBAHI,I'.

.{racceprauux oQopMJIeHa no npaBr4JraM, JroruqHo r4 nocJreAoBareJrbHo r43Jrox(eua. llpn
o6cyx4enl4l'I pe3yJrbraroB pa6orrt [pr.rBrerreu 6omruou odreue Jrr{TeparypHbrx AaHHbrx.

AntopeSep ar noJrHocrbto orp oKaer coAepx(aHze Ar4 cceprarlnonnofi pa6orrr.

Pesylrrarur AlzccepralluouHofi pa6oru ouy6luroBaHbr B [eqarr,r r4 [porrrJur anpo6aqnro

ua 35 MelKAyHapoAHbIx upoccuircrux roHQepeHrlr.urx. llo uarepuaJraMpa6orrr ony6nnroaano

134 pa6oru, B ToM tII,IcJre - oArIH o6sop, 54 excnepr,rMeHTilrbHbrx crarbr4, r{3 Koropttx2g crareft

B xypHilIax, BXOA'IIII{X B MexAyHapoAHhre 6a^srr rlt4TrdpoBanus SCOPUS ra Web of Science, 8

ctarefi B xypH€ulax crrplcKa BAK, 5 uarenron. Hayuurre rroJroxeHr4rr, BrrHocr4Mbre Ha 3arrlury

[oJrHo orpaxeHbr n ouy6nuxoBaHHbrx pa6orax.



O6u1an orIeHKa (crpyrcrypa u coAepxanne) pa6orrr

,{raccepraqna Eropoaofi [.A. rocrpoeHa no rpaAlrqrloHHoMy [JraHy, r{3JroxeHa na 358

crpaHl{Ilax, coAepxut 42 ra1nuqrt, 84 pI4cyHKa, 5 nprEnoNeuuft, cocror,rr r,r3 BBeAeHzr, o6sopa

JII4TepaTypbI, OnI4CaHpUI MaTepI4tuIOB VI M9TOAOB, qeTblpex HIaB gKcIIepI,IMeHTaJIbHrIX

[ccJleAoBauraft, aaxlroqeHwl, BbIBoAoB, Cnucox Jrr,rreparypbr BKrroqaer 450 JrvreparypHbrx

I4cToqHI4KoB' B ToM r{I'IcJIe 60 Ha pyccKoM w 390 rua a:arnwitcKoM .f,3brKax. B llpznoNeHr4rx

IIpHBeAeHrr nolurrt [eperleHb ruTaMMoB, r,rcrroJrb3oBaHHblx a pa6ote, Kaprbr-cxeurr pafionon

ot6opa norrBeHHBIX o6pasqon, oocraB KoMMepqecKvx u gKc[epr4MeHTilIbHhrx cueceft

[oJII'IxJIopI4poBaHHbIx 6uQeunloo, cocraB cruecefi xl4Mr{lrecKrr uo4uQuqzpoBaHHbrx

rroJrlrxJrop6u$enranoe.

B pas4ene <Bnegenne) aBTop o6ocHoerrBaer aKTynJrbHocrb r{ccJreAyeMofi npo6reurr,
onpeAeJl'fier IIejIb w 3al.aqv LIccJIeAoBaHPrfl,, xapaKTepl,I3yer HayrIHyIo HoBIa3Hy, Teoperl4qecKyro

I4 npaKTI4lIecKyIo 3Haql'IMocrb noryqenHblx pe3yJrbraroo, Soprraylrrapyer HayqHrre rroJroxeHzf,,

BhIHoClIMhIe Ha 3aIULITy, fIOKa3bIBaeT CB.[3b C KpynHbIMI,I HayqHbIMr,I [porpaMMaMr,r.

B odrope Jr[Teparypbl AaHa o6ruas xapaKrepr{crr4Ka [oJrr,rxJroprdpoBaHHbrx 6useuunon
(nXE), AeJlaerct 3aKrloqeHl4e' qro 6arrepnn - 3To ocllosgofi aregT 3Kororuqecrn 6egonacsofi

AecrpyKIIpII4 ilXE, paccMarpl{Baerct reorpafiux pacupocrpaHeHr4r aspo6nrrx rrrraMMoB-

IecrpyKTopoB 9TI{x coeAI'IHeHufr' paccvarpl4Barorcs 6uoxul,rr4qecKr4e [yrr{ rpallcQopwar\r4r4

[IXB, Qepueurrr 14 reHbl, orBercrBeHHbre sa 6no4erpaAarlr4ro grr4x [oJrJrroraHToB. O6sop

3 aBep uraerat p accMorp eHreM s Ko6uotexuono rzft 6zopeue4 vra\uu uoqB or IIXE.
Pa^sAer <<lVlarepnaJlbl rr MeroAbr> AeraJrbHo o[rrcbrBaer uc[oJrb3oBaHHbre MeroAbr

I4ccJIeAoBaHI{t. I'IcnolrgoBaHHhre MeroAbr coorBercrByer coBpeMeHHoMy ypoBHro

ucclegonanrft, aAeKBarHhI uocranlenuofi IIeJII4 vr 3aAaqaM Ar,rccepraqnonHofi pa6orrr,

I4CnOJIb3OBaHHbIe MeroAuKI4 H3JIOXeHbT AeraJrbHo pr rpaMorHo, rrro cBr,rAereJrbcrByer o

BbIcoKoM MeroAoJror[qecKoM ypoBHe pa6orrr u nrrcorofi xna-rrra0urarfr4n co[cKareJrr.

Pas.qen <<Peryntrarbl>> onl,IeblBaer 6onrruofi o6sei\a gKcnepraMeHTilrbHbrx pa6or,

Ha[paBJIeHHbIX Ha BbInoJIHeHI{e obogna.IeHHrrx 3a4aq uccJreAoBaHkrf,. flpone4eunrre

3Kc[epI{MeHTbI no4po6Ho vr nocJIeAoBareJIbHo LI3JIoxeHbI. flonyveHHbre AaHHbre qerKo

I{3iIoxeHbI 14 npol4JlJllocrpl{poBauu rpaQr.rKaMpr v. ra6nw\aMu. PasAeIr cocroHr us uerup€x

|JIAB:

B fJlase 3 npe4craBJleHbl pffiyJlbrarbr r4ccJreAoBalvflQraroreHeurrecKoro pasHoo6pasua

14 ueta6ouaqecKoro roreHIII{aJIa aspo6unx darrepuft - AecrpyKropoB 6u$euuta/flx6,



oalflepl{tubHoro pa3Jlo)KeHwfl kruruBr4AyaJrbHbrx xJropupoBaHHbrx 6u$eHr,rnoB, coAepxautx
3aMecrl{Tereft e oAHoM I{3 KOJIeII MoJIeKyJIbI r4lrve 3aMecrr4TerflMr4s o6oux Koirbrlax MoJreKyJIbr

aKTI'IBHbIMIa IIITaMMaMI,I-AecrpyKTopaMu. B rrlase 4 uo4po6Ho o[prcaHa r,r [poaHaJrlr3r4poBaHa

MoJIeKyJIflpHo-reHeTLIqecKEuI xapaKTepI{cTI,IKa aKTI4BHbIX IITTaMMoB-AecTpyKTopoB IIXE.
floxasano, .lro BHexpoMocoMHhle gJreMeHTbr aKTr4BHbIx ruTaMMoB-AecrpyKTopoB

apoMarI4qecKI'IX coedraneuuft xaparrepr43yrorc.fi 6omuroft uaccoft r,r Hecyr regbr Sepueuron
AecrpyKIII'Iu. CAelau BhIBoA, reHhl uro o-cy6beAr4ur4rl 6n$enun .2,3-gwoxcureuasrr y 31

IrrraMMa poAoB Pseudomonas v Rhodococcus xaparTepr43yrorctr BbrcoKr,rM p€t3Hoo6pasveu

lepBI'ItIHoft nocleAoBareJlbHocrll, IzMeIor cxoAcrBo c pa3Jlr,rqHbrMr4 TI4naMr4 At4oKclrreHas (c

pasHofi cy6crparnofi cueqHsnvHocrrto). Irlccre4onaH reHoM unaunaa R. wratislaviensis

KTll2-7, cAeJIaH BbIBoA, tITo oH npeAcraBJIeH xpoMocol,toft, pa3MepoM x7,6 uns.n.H. Lr AByMf,

Mera[JIa3MvIaMU:0,28 u.us. [.H. I{ 0,13 nanu. n.s. fesrr AuoKcl4reHa3 pacloJroxeHbr Ha o6onx

TI4[ax aMIJII4KOHOB, I4 xapaKTeprcyrorc.fi pasuoft KaraJrr4Tr,rqecrofi aKTr.rBnocrurc. B reHoMe

SToro IIITaMMa o6uapyNenu reHbl, ocyqecrBJrrroq[e oKucJreHr,re pa3Hhrx rr4rloB

rI'IApoKct4JII'IpoBaHHbIx 6eHsoftHblx Kt4cJIor, a raK)Ke Bce reHbl, ocyulecrBJrrrorU[e pa3Jroxegr{e

KarexoJla v xJlopKarexoJloB Ao coegnHennfi qr.rKJra Kpe6ca. B rJraBe 5 paccrraorpeHa

oalrrepraanbHat AecrpyKIILIfl KoMMepqeeKrrx 14 9Kc[epr,rMeHTrurbHbrx cueceft IIXE B rur,rpoKoM

Allala3oHe sKclepuMeHTaJIbHbIX ycnoeuft (no cooraBy u KoHqeuTparlrlurM IIXE,
I{cnoJIb3oBaHHbIM 6arcepzxu). B pesynbrare pa6oru nu6panrr Har,r6olee aKTr{BHbre rrrraMMbr

(R. wratislaviensis KTllz-7, R. ruber P25 w lpyrne), cnoco6nne e$SerruBHo p€BJrararb

pa3rl4qHhle KoMMepqecKI{e cMecl{ ilXE, }I Koropbre MoryT 6rrrr r{crroJrb3oBaHbr AJr.rr oo3AaHrarr

oS0ertunHrrx duonpenaparoB, HanpaBJreHHhrx Ha yrr{Jrr43arluro KoMMepqecKnx cuecefi lDG.
Ha ocHosa$urr Prc}Ire4onauufi etofi rrtaebl npeAJro)KeH AByxcra4nfturrfi vreroA yHr,rqro)KeHr.rt

3a[acoB IIXE B Mecrax cKJraAl4poBaHvfl.: ua uepnofi cTaAuLr B MoJreKyiru IIXF xprMrzqecKuM

rryr€na BBOA'TC{ AO[OJrHr4TeJrbHbre Kr.rcJropoA-coAepxarqne rpy[nrr (rzapoKcr{-, MeroKcr{-,

[0JII4ST[JI9HHII4K0JIOKoI4-, aMl,rnogror<cu-), qro npr{BoAr4T K yMegbmegr,rrc cre[eHr4

xJIopI4poBaHI4t Lr [oBbIIueHI4ro ru4poSunbHocrtr IIXE; Ha aropofi crag1uvr aKrr.rBH6re

baxrepraalbHhle IIrraMMbI ocyqecrBJr.rrror pa3JroxeHr4e rrao4zsuqupoBaHHbrx ID(E .qo

coeALIHeHI{ft qnua Kpe6ca. B rrtaee 6 ouucaua [paKTr,rqecKuur peaJrr43ar\vrfl,paspa6oroK aBropa

AJI' otlrrcrKl4 MoAeJIbHhIX I{ rIpI4poAHErx cplcreu (noun) or IIXE. flpo4euoncrpr,rpoBaHo, qro

IrrraMMhI Po,qa Rhodococclts, vtcereAoBaHHhre B Hacrorrqeft pa6orc, rBJr.rrrorc.fl nepc[eKTr,rBHbrM



AJLI [pI4MeHeHI{rI n 6uoperrae.{Halll{oHHbrx rexHoJrorr4tx uo orrr4crKe reppl4Topttit, ptru'r:eJrbHoe

BpeMr 3arpfl3Hennrrx IIXE.

B pa3Aene 3arc.rrro.reu[e [oryrreHnbre B pa6ore AaHHbre o6o6ulenu u rgarKo

corrocraBJleHbl c [peAbIAyIIIr4MV LrccreAoBaHrurMr,r rro reMe Aucceprarlnosnofi pa6orrr, ua

ocHoBaHI4I4 qero CAeraHhr KoppeKTHbre r,r AocroBepHbre BbrBoAbI, QoorBercrByrorqr{e rleJrr{ r{

3aAairaM uccreAosaHi{r.

Percorreu4auurl rro [crloJrb3oBaH nrc pe3yJrbraroB H BbrBoAoB Arrcceprarl[u
Pesylrtarrr I{ccJIeAoBauIar Eropoeoft ,{.O. Moryr 6rrru [c[oJrb3oBan6r AJrff co3AaHr,rrr

sxo6uorexsoloruft 6raopeuegvarrr4vrrroqB, sarpasHduurrx [IXE, a raKxe rrfryrnJru3augpr 9Tr4x

IOJIJIIOTaHTOB LIHTOHQI'IBHbIM 6notexnortoluqecKllu cuOCo6oM B MeCTax cKJraAI,IpoBA:nLIfl,.

CoornercrBrre [acnopry Hayurofi cneqnaJrbHocrlr

Pa6ora coorBercrByer [acnopry clerlr4aJrbHocrt4 03.02.03 Mrarpo6noJroru , B

qacrHocrl4 rIyHKTaM 2 (BrrAeneHl{e, KyJrbrr,rBr,rpoBaHr4e, r4AeHuasnraqur MuKpooprauusnaon),3

(MopQonorna, $usuoJlon4rl, flrtoxtrurws, H reHerr.rKa Mr{Kpoopragr,r3MoB), l0 (I4cuoJrb3oBaHlre

Mr{Kp oopraHr43MoB B HapOAHOM XOSsfi CrBe, B erepr{ Hapnil pr nreAuquue).

Bonpocrt rr 3aMerranrq Bo3HI4KJrr4 npn o6cyN [enr4r4 AoKrraAa Eropoeofi !.O. uo e€

Al'Icceprallvrtr Ha ooBMecrHoM 3aceAaHzu la6oparrylaf4 Bbrxr,rBaeMocrr4 Mr,rKpoopraHr43MoB t4

naurpobnoJlorl,Iu aHTponoreHHbIX Mecr oluranus OI4II EnorexnoJrorlrr4 PAH (npororol
3aceAaHl4f, Ns I or 09.03.2022),unpu aHturr{3e pyKorrr4cr4, ocHoBubre r,r3 Hrrx cJreAyrorqr4e:

l. oAnuu I'I3 cyIqecrBeHHbIX ynyueuufi corrcKareJr.rr flBrrflsrafl. orcyrcrBr{e .rerKofi

QopiraynIEpoBKl{ ocHoBaHnoro ero HoBoro HayqHoro HarpaBJreHr4r. Kar Brr (Eropoea A.O.)
cQoprraynrapyere HoBoe HayqHoe HanpaBJreHr.re, Koropoe Qopruupyer rpeAcraBJreHHa.[ pa6ora?

2. HeloctarKoM rlocraHoBKu 3araqu Ar4ccepraur4u frBIrfl,ercx arr6op Ar-rr r43yqeHr,rr flpoqeccoB

AecrpyKIIHu IIXE roJIbKo orpaHl{qeHHoft rpyunrr a:po6uux Mr,rKpoopraHr{3MoB-AecrpyKTopoB,

orHoctllll{xcf, K uesoQnlau, nocKoJlbKy r43oJrr.rpoBaHrre KyJrbryp (nesaeucznao or
reorpa0ravecroft soHrr) ltx xpaHeHrae u donrruuncrso nadoparopHrrx gKc[eprlMeHToB

ocyuIecrBJI.fiJILIcb B a":po6nux ycJloBllffx rrput oAnoft 14 rofi xe reMrreparype 28oC. B

6olrurzuctne pa6or c rceno6uorrrKaMr4 y6e4rarenrno [oKa3aHo, qro, Hara6olee sQQerrznno

ocylllecrBil.flror 6wopenae4I4aIIkIIo I,IMeHHo coo6qeuna Mr4KpoopraHr43MoB-AecrpyKTopoB

(nsaun'ro4eftcrnyrorque c gyKapuoraMu, rpwlauu n pacreHwuu), 3a cqer cnnrpo$noro

ueta6olusua. HanpLIMep, aHaopo6Hue 6arrepnu cuoco6nbr r,rcnoJrb3oBarb IIXE KaK AoHopbr



gJIeKTpoHoB, yMeHblutul coAeplraHrre aroMoB xJropa B Lrx MolrerqFJrax r{, TaKr4M o6pasou,

o6reFlaf LIx AaJlbHefiuryro AerpaAarlnro aepo6arran. O.renz4Ho, I,IcrroJrb3oBaHHbre MoAeJrr4 He

B[oJIHe orpaxalor peaJlbHyro cr4Tyarlr4ro, cKJraAhrBarouleftcs B 3KoctrcreMe rIoqBbI. flo.reN,ry

I'IccJIeAoBaJII'I y3Kylo $paKllluto MI,IKpoopraHr43MoB - aepo6nue uesoQlrJrbHbre 6argepura?

floveuy He llsyq€ul4poJlb auaepo6uux 6arrepnft, rpu6on upaareHuit n npoqeccaxpa3Jroxenr4t

IIXB? i.

3. Antop orMeqaer, qro B uera6orugue IIXF pemaroqyro poJrb r4lprrror coo6rqecraa

MI4KpoopraHI'I3MoB. O4uaro, s 6omunHcrBe co6crseHHrrx 3Kc[epuMeHToB [peAnoqreHr4e

orAaHo qHcrhIM KyJlbrypaM, qro pe3Ko orrr.rqaer r4c[oJrb3oBaHnbre na6oparopHhre MoAeJrr4 or
peaJlbHblx sKoJlorl{qecKfix ycJlosufi. lloqeMy ocHoBHoe BHr,rMaHIte yAeJreHo r4HIprBLrAyaJrbHbrM

IrrraMMaM, a He coo6qecrnau?

4. HeAocrarKoM cl4creMnoro aHiurr{3a [oqBeHnbrx rrpoqeccoB AerpaAarl[n |IXF flBlrfrerc

I4rHopl4poBaHue cocrotHl4rl |IXB B rtoqBe (cno6ogHoe r4rrr4 aAr$rrpoBannoe). Sror Bonpoo B

pa6ore He r{3yqeH u ne oceerqEn.

5. Errno JIIa [poBeAeHo I4ccJIeAoBaHIre cocraBa coo6qeqBa MrlKpoopraHr43MoB fiocJre BgeceHr.1fl

B noqBy IIrraMMoB-AecrpyKTopoB, 4eficrnnrelrrHo rru <<pa6oraer> rlHTpoAyuuponanuufi

LIITaMM, ocraercr JIII oH n coo6qecrae?

TarNe HylKHo orMerl{Tb, qro rloJroxeHnf,, BbrHocr4Mhle Ha 3arqury AoJrxrHbI r,rMerb

Qoprury HayrrHbIX BBIBoAoB, [oJloxeHr4fi, 6rrrr p*yJrbraroM MblcJll,Iremnofi re.f,TerbHo crvr, a:rre

KoHcrarallueft/nepevncJreHl,IeM gKc[epr4MeHTilrbHbrx Sarron. B orofi cBflBvr, uoloxeHue 2,

BbIHOCI4MOe Ha 3 aIUI{Ty, He .f, BJI.TIeTC' TaKOBbIM.

BaNso orMerI,ITb, uro Eropora r{.O. yAoBJrerBopLITeJrbHo orBerr{Jra Ha Bce Bo[pocbr, rrro

BMecre c aHaJII43oM pyKonl,Icr4 rrpeAcran.neHnoft Ar,rcaepraur{r{ no3BoJrlilro cAeJrarb cJrelyrcuee

3aKrroqeHr.re BeAyrqeft oprauus a\uv:

3AKTIOqEHIIE

B npegcrasreHuofi Al,IccepralluonHoft pa6ore Eroponoft [ap;a Orerosurr yc[errrHo

perueHbl 3a-f,BJIeHHbIe IIeJIb u 3aI.a'qu. ,{HccepraUuoHHrur pa6ora BbrnoJrHeHa Ha BbrcoKoM

HaytIHo-MeroAI4qecKoM ypoBHe v 3acJryxcltoaer 6esycroeHofi noJroxr4Telrnofi orleHKrl.

.{raccepraqra.r Eropoaofi A.O. .rrBJrrercf, HayqHo-KBanu$uraqraonnoft pa6orofi, B

t<otopofi Ha ocHoBaHI{I4 BbIuoJIHeHHbrx aBTopoM zccreAosan[ft paspa6oraurr Baxubre

Teoperl4qeaKl'Ie floJroxeHurl n o6lacrsx gKoJrorr4u, flnoxrty1uu u reHeruKrr gKoron4qecKl{ rI



TexHoJIorI,IqecKI4 BiDKHofi rpyr[br aepo6HBrx 6arrepufi, AecrpyKTopon IIXE. Conorynuocru

AocrIDKeHIafi anropa MolKHo rnannQuqnpoBarb KaK HayqHoe Aocrr4xeHr4e, Koropoe 6y4er

cnoco6ctsoBarb pelueHllro npo6nenau AeorpyKrlr,ru [IXE, uueroulefi BaxHoe oKojrorr4qecKoe,

coq[ilIbHo-sKoHoMt4qecKoe I,I xos.f,ficrBeHHoe 3HaqeHl,re, qro coorBercrByer rpe6onanuavr n. 9

<<lloloxeHI4t o rroptAKe npucyxAeHr{.fl yqeHbrx crenenefi>>, yrBepxAeuHoro nocraHoBJreHr.reM

flpanvrerrcrBa Pocbuftcxoft @e4epaqzn or 24.09.2013 r. Ng 842, rpeAbffBJrreMhrM K

AI4ccepraUIruIM Ha coucKaHl4e yueuofi creneHn Aolcropa HayK, a. ee aBTop 3acJry]KzBaer

rpvcyxAeHl,Ill l4cKoMofi yueuoft crereHl,I no c[equiubuocrr,r 03.02.03 - Mnrpo6r{oJrorpur.

Orsrte paccMorpen n oAo6peH Ha coBMecrHoM 3aceAaHuu laloparopuitBbrxr.rBaeMocrrr

MI'IKpoopraHI43MoB u lrtnxpo6noJlorl,Ila aHTpolorcHHbrx Mecr olvranus, llncrnryra
uuxpo6noJloudla Ilrra. C.H. BIaHorpa4cKoro, OegepanrHoro rocyAapcrBeHnoro yqpex(\e:nus.

Oe4epa.rrrnrrfi HccJleAoBarerucr<ufi rIeHTp <@yu4auegTilrbHbre ocHoBbr 6raorexnororlrr4>

Poccnficxoft axaAenanr,r HayK) (uporoxon sacerantflJ\b 2 or 07.04.2022).

Orsrrs cocraBvJr:

3ane4yroqrafi na6oparopueft
Bhrlrfl4BaeMocTr,r Mr4 KpoopfaH}r3MoB

LIucrnry ra rra rarp o 6u olr o run
uu. C.H. Buuorpa4cKoro
OIIII Bnorexnoirorrrr{ PAH,

AoKTop 6[ororr.recKr4x HayK

07.04.2022 r.
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