
OT3bIB
O$eruuanbHoro orrrroHeHr a Ha 4vccepraur{rc IlerpeHrco [murpuq EereHreBrrqa

<<I4syrenze 6arrepzanrnofi oJrr,rrorreflTuAit3br B uz Serratia proteamaculans c
IIpI,IMeHeHLIeM peHTIeHOBCKI,IX MeTOAOB>, ilpeACTaBneHHyIO Ha COHCKaHue yueuOfi

creneHr,r KaHAlrAara 6r,rororuqecKr4x 
luyn 

rro creurrzrlbHocrr4 1.5.3 - Monexynflpnafl
OI{OJIOTI4.'I

Irlsyrenue B3aprMocB.fl3r,r crpyKTypbr u Syurcqura 6erron, BKJIK)IIIuI
crpyKTypHbre ocnoBbr cy6crpamofi cnequ$u.rHocrrr 14 Karuwrrvr.recKofi
s$tferrranHocrrr Sepuenron, flBrrflercfi. oAnofi r43 $yn4al,renrailbHblx 3aAatt
3H3LIMoJrorvM 14 crpyKTypHofr 6nonoruu. He4oorleHKa r.nroqenofi ponu or4enbHblx
crpyKTypHbrx AerepMr,rHaHT B rourofi perynupoBKe ceJreKTVBHocrI{ Lr
e$$errunHocrrr Kara-rrrl3a cAepxr4Baer pa3Br4rr4e parlr4oHanbHbrx rroAxo.{oB K
co3,qaHrlro rrpoMbrrlneHHo BaxHbrx 6uoxararu43aropoB MeroAaMrr 6enroeofi
I{HxeHeprru, rrro onpeAenrer aKTy€urbHocrb erofi npo6relrrr An-s 6uorexHoJlorl4l{.

,{erarsHsr ir ayanuz npocrpaHcrs eHHofi crpyKrypbr cy6 crpar-cBt3brBaroqero IIeHrpa
Lr rrogprMaHlre MexaHr43Ma Kariuril3a, peaJrr43yeMoro n Sepvrenre, ueo6xoAt4Mbr He
ToJrLKo [ns. co3AaHr4r HoBbrx 6zorcatanllnaropoB c ra4aunofi cy6crparuofi
cnequ$uuHocrbro, Ho v Ant MOAenr4poBaH.us BbIcoKocrrequSuvnux

$aprr,raronofuqecKHx uuru6nropon, cnoco6nrrx noAaBJUITb HexeJlaTeJrbHyro

$epnrenrau,rBrryrc aKTr{BHocrb, accorll4l,lpoBanHyro c reMI4 vrlfir UIHrIMI4

rraroJroruqecKr.rMu flpoqeccaMr4. Tarue unru6uroprt craHoB{Tcs Aeficreyrcuefi
ocnosofi neKapcrBeHHbrx cpeAcrB, B ToM qI4cJIe, anrra6arrepl4anbHblx [penaparoB,

ecJrlr outr rroAaBJrrror vrera6onu.recKufi rlyrb xaparrepnufi An.a 6ar<repuanlnofi

KJICTKI4.

Irlsy.reuue B3auMocB.fl3rl crpyKrypbl pr $ynrqzra rpe6yer rpoBeAeHl4t

KoMrrJreKcHbrx crpyrcrypno-$yHKrlrroHanbHblx LlccneAoBaHr4ir, B paMKax Koropblx

r{3f{aror npocrpaHcrBeHHbre crpyKTyprr QeprvreuroB, KaK B cBo6oAHofi Soplrle ) TaKvl

B cocraBe pa3rr4rrHbrx KoMrrJreKcoB. [ls rIoATBepxnenkrfl. rnro'reeofi ponl4

Bbr.f,BJreHHbrx aMr4HoKr,rcJrorHbrx ocrarKoB rlpoBopr 6uountfopMarllqecxuit auaJrrr3,

cpaBHr4Tensnrrfi crpyKTypHstit asanu3 ll I4ccJIeAoBaHpI-tt MyraHTHbIx Sopvr $eprr,reHra.

[raccepraqvronnafl. pa6ora [rvrurput EsreHrenuua lletpeHKo on]IcrrBaer pelrreHlle

BbrrrrenepeqlrcJleHHblx 3aAaq.
O6rerrorra uccJreAoBauprfl, AucceprauuonHofi pa6oru 6ula 6arrepzanrrrar

onr4ro11enruqasa B (OpB). OpB - 3To rpl4rcrIHotloAo6nrte cepllHoBble neflrl,I.4a3br,

orHocrqraec-s K ceNaeficrey rporrrlnowlronerrv4a3 (POP). OpB o6napyxeHbl y

6arrepnfi, n KJrerKax nporosofiHrx [apa3lrroB (rpunanoconr 14 nefiurrr,raurafi) u

HeKoropbrx pacteuuit ,{annue Sepruenru orcyrcrByrclr y MJIeKonI4TarorII4x, B
qacrgocrrd, qeJroBer<a. I,IssecrHo, rrro OpB xnnarorcq Sarroparvrrr rlaroreHe3a npul

napipurapnux un$eKrlurrx. B ocrprx tpasax sa6oresaHvIfl orvl $epvreurrr rorlaAaror

B KpoBL 6olumrx, rAe rnAponn3yror pflL $zsraonorl4qecKla-Baxublx nerrrrr,{oB'

BKJrroqaf npeAcepAnrrfi narpufiyperu.recrufi $artop, qro BLI3bIBaer HapylreHl4g B

cr{creMe KpoBerBopeHrrr. llarorennafl ponb 6arrepuanbHblx OpB usyteHbl ropa3Ao



xylKe, oAHaKo 6rtno noKa3aHo, qro erra SepueHTbr o6ecneqraBarcT pe3rrcreHTHocrb
6arreprafi K aHTl4Mr{Kpo6nrru [errrlrAaM, o6oranldnHrrrr,rra ocHoBHbrMLr
aMI4HOKI4CJTOTHbTMT{ OCTaTKaMr.r. cne4yer OTMerr4Tb, qTo HecMoTpr Ha 6OnrUrOe
KoJII4qecrBo pa6or, nocnrrqdHHrrx $ynrquonaurbHbrM r4ccneAoBa:o;lzflv'
6arrepuarbnblx OpB, [pocrpaHcrBeHHbre crpyKTyprr 6rrnz rroJrfreHbr ronbKo AJrt
uporosofiurrx $eprr,reHroB. flpe4craureHHar Ar.rcceprarlr4oHHar pa6ora KaK pa3 14
nocBq[IeHa 3anoJrHeur'rro 3Toro npo6ena.

Hay.*rar HoBr43Ha rrccne.qoBannfl.3aKrroqaerc{ B ToM, rrro aBTopoM B[epBbre
6uru [onyqeHbl H nogpo6Ho rrpoaHarr]r3rrpoBaHrr rrpocrpaHcrBeHHbre crpyKryprl
6arcrepraamuofi OpB ras S. Protemaculans (PSP). B pa6ore ilpelcraBrreHo BoceMb
npocrpaHcrBeuHbrx crpyKTyp, BKrrotras crpyKTypbr ceo6o4noro 6enra Ar4Koro rr4rra
LI MyraHTusIx $oprra, a raKxe KoMnJreKcoB c l4Hrr46utopatvm. Cpannurenrnrrfi analil43
non) reHHbrx crpyKTyp rroKa:iiur, qro crrocof cra6unu3arltru Kararrr.rrr4.recroft Tpr{aAbr
PSP n aKTI4BHoM cocrosHuu orruqaerct or paHee o[ricaHHoro AJrfl $epruenron
upocrefi urrax. IlouraMo peHrreHocrpyKTypHoro anaJrvr3\ aBTopoM 6rrn racnoJrb3oBaH
eIrI€ oAr,rn peHTleHoecrufi MeroA (rr,rero4 Mturo)arJroBoro peHTreHoBcKoro pacceffHl4t
(MyPP)). CpanneHue crpyKrypHbrx AaHHbrx, noryqeHHbrx or 6emta B
KpLICT{UIJII.IqOCKOM COCTO{HI/II4 u B paCTBOpe, ilO3BOJII4JIO paClII4pI4Tb [peACTaBIeHI4s

o xouQopMarlrroHHoM prnHoo6parrrz. OpB.

,.{ux nrrnoJrHeHrrJr rrocraBJreHHrrx 3aAarr llerpenro ,{.E. upondn uzporufi
cneKTp gKcnepr4MeHTillrbHbrx pr Bblqr,rcJrrrreJrbHbrx pa6or, BKJrrotIaiI MyrareHe3,
rroJr) {eHr.re, oqurcrKy r.r xapaKTepr43arlr4ro perorvr6raHaHTHbrx 6enron, uo460p ycnoerafi
KpplcTnJtrrvr3a]qislrr, pe[reHr4e r{ yToqHeHr4e npocTpaHcTBeHHbIx cTpyKTyp, MVPP u
6uonn(PopMarr4rrecKuit analug. Ha ocHoBaHr4r,r non)[reHHbrx oKcnepI,IMeHTaJrbHbIX

AaHHbrx ArrccepraHrou 6rrnrr cAeJraHbr o6ocHoBaHHbIe BbIBoAbI, AocroBepHocrb
KOTOpbTX He Bbr3brBaeT coluffresufi. llonyreHHbre pe3ynbTaTbl MoryT rlocnyxl4Tb
or[paBHofi roqrofi Alrr Mo4eJrr{poBaHr{t Kar&IluTrrrrecKoro III4KJIa 6arrepualbHblx
OpB rraero,{aMrr MoneKyn.rrpnofi ArrHaMrzKI4, a raK)Ke AJII rIoI{cKa cnequ$uuecrux
unrz6uropon, [epcrreKTrrBHbrx Arr5. paepa6orrcu HoBbIx asru6arrepuutrlbHblx
nperaparoB.

,{racceprarlr4oHHa{ pa6ora ,{.E. IIerpeHKo c rorIKI4 3peHl4s o$opnuenvlfl 14

rtoAaqv Mareprliura coorBercrByer rpe6onaru4rlM, npeAbtBJI.neMbIM K KaHAI4AarcKrrM

Arrcceprarlr4{M. flpe4cranneHHrur pa6oral43Jro}KeHa Ha 116 crpaHl,Iqax Id BKJlroqaer B

ce6s, cnrrcoK lrcnoJrb3oBaHHbrx cor<parqenufi, BBeAeHI,Ie ) Irvreparypnrrfi o6aop,

MareprraJrbr 14 MeroAbr, pe3ynbrarLl 14 o6cyx4enza, BbIBo,ubI vr crII,IcoK

r4crroJrb3oBaHHlrx nr4TeparypHbrx IrcrotIHLtKoB. Pa6ora BKrroqaer 36 przcynroe lr 14

ra6nug, qro rrpeAcraBJu{er xopouruil uJlnrocrparzeHsrfi Marepltiur vr o6nerqae:r
BoClpu.rrrr4e reKcra.

Bo sseAeHr.rr4 aBTop apryMeHTrrpyer aKTyzlrlbHocrb reMbl, Soprr,rylupyer IIeJIrr

14 3a,qaqu csoefi pa6orrr, orleHrdBaer Hayqnyro HoBt43Hy vr noreHIII,ItubHyK)
npaKTr/HecKyro 3HaqrlMocrb pe3ynbraroB. B o6:ope nvreparypbl, HarILIcaHHoM Ha

ocHoBaHrru 194-x LIcroqHr.IKoB, Lr3JroxreHbr ocHoBHbre cBeAeHLIt o SyurqraoHzulbHblx
r4 crpyKTypnrrx oco6eHHocrrx [pe.4craBnrenefi ceMefic:rsd upomanoJrlulronerlTl4Azr.
Or,qenruufi pa3AeJr nocnsqdH I43VlIEHI4IO NATOJIOTIIqCCKUIX CBOLICTB

lponrrJroJrvrorrerrruAa3, B tracrHocrr4, oJII,IronerITlrAa3 B. Kpotue roro, rrpLIBoA]ITct



[o.{po6Hbrfi a&aJrr43 pa6or,
rrpoTo3ofi Hbrx oJrrrroilenTlr.qa3 B.

B cneAyrcrqefi rnaBe uo4po6uo orrricbrBarorcfl r,rcnoJrb3oBauHbre B
.ql4coepraquonuofi pa6ore MarepH€rrrLr pr MeroAbr. An:rop AeMoHcrpr.rpyer
I4cnoJIb3oBaHI4e 6olruroro apceHaJra coBpeMeHHbrx MeroAoB uolerylxpuofi vr
crpyxrypnofi 6plonoruu. B IIeJIoM, pa6ora BbrrroJrueHa Ha oqeHb BhrcoKoM
gKcrIepI4MeHTaJIbHoM ypoBHe, qro, 6esycnonuo, 3acJrymr4Baer nrrcor<ofi orIeHKr4.

fnasa <<Pesylrtarbl I4 o6cyxgeru.rf,)> cocrovr't v3 AByx pa34eJroB r{ coAepxr,rr
ocHoBHbIe pe3ynbrarsl pa6orrr. B nepnoM pa3Aene rpeAcraBJreH uo46op yclonrafi
Kpl{crannu3ar\uv $epvrenroB, a raK)Ke onpeAeneurze $ra:urco-xr4Mr,rrrecKr4x cnoficre r4
KaraIILITI,Iqecrofi aKTI4BHocrI4 MyTaHTHbIX 6enKos. [anee u1'El orrr4eanne ,r
cpaBHure^nrnrrfi aHaIIIr3 [oryqeHHbrx [pocrpaHcrBeHHbrx crpyKTyp cno6o4nrrx
$epnaenron, Koropble 6uru 3aKpurcr€rrrJrr{3oBaHbr B npoMe}KyroqHofi xou$opvra\vr4.
3ra rcon$opvrapfl, B ro:ropofi c6nuxenue AoMeHoB npolr3orrrno 6eg c6opru
KaraIII{TI,I.recrofi TprlaAbr, Mnlro onucaHa B Jrr{Teparype. 3areu aBTop lpr{BoArrr
cpaBHrrrenrnrrfi aHaJrr{3 rrpocrpaHcrBeHHblx crpyKTyp $eprraeura B KoMrrJreKce c
znra6uropou. OAna r{3 TaKr{x crpyKryp [peAcraBnsna Sepuenr B sar<prrrofi,
Kararrr{Tr{qecKr4-aKTusHofi roH$oprr,ra\vu. B groM cnyqae oAHa MoneKyJra
wsrufuropa cBfl3zlnacb c AByMr lraraJrkrrvqecKlrMt4 ocrarKaMu QeprraeHTa AuKoro
TI,Ina c o6pa-:onaHr4eM nepexoAHoro rerp€DApzqecKoro KoM[JreKca. Bropax

crpyKrypa 6ura ronyqeHa rilfl MyraHrHoro $eprraenra co cnuxenHofi
KaTaJrr.rTr4qecKofi aKTr4BHocTbro. B 3ToM cJry {ae ABe MoJreKyJrbr untu6utopa

He3aBr4cI,IMo cBs3tullrcb c AByMr ocrarKaMrr KarilrruTu.recKoft TpI4aAbI, npeIUITcrByt

nocBrrlleHHbrx cTpyKTypHbrM rrccneAoBa}JvflM

K no.sBJreHI,Iro (urz naronneuzro) npoMexyroqnofi
aBTOp COlOCTaBJrf,er rloJryreHHyro npocrpaHcrBeHHyK)

3aKpbrrofi ron$oprr,ra\w c ananoruqnofr crpyKrypoH
uporoeofinofi OpB vr :aaxo4ur pa3nr4rly s cnoco6e cra6uvu3arvrvr KaraJrprrrl'Iecrofi
TpuaAbr y 6arrepuzulbHoro LI nporo3ofiuoro Seprraenra.

Cne4yroqrafi pa3Aen rrocB-arrleH 6raozn$opMarr4qecKoMy I4ccJre.AoBaHl4ro
rrpeAcraBJreHHocrr.r HoBoro cnoco6a cta6utwzaguu KararllaTl{.recrofi Tpval.r;r)
Hafi4ennoro s PSP, cpeArr 6arrepuarbHblx OpB. llor<agaHo, uro B orJILIque or

uporosofiHsrx OpB, B Koropbrx gror cuoco6 KoHcepBarrrBeH !.rrfl Bcex

rrpeAcraBurelefi, 6arrepuanbHbre SeprraeHrsl Mox(Ho pa3.4enl{Tb Ha ,qee 6oruuze
rpynfibl. B sarrro.reuvrvt, Ans ilo.qrBepx(AeHl,If, BLIIueu3JIox{eHHoro, aBToponr 6rrnra

rrocrpoeHbr MoAeJrpr HecKoJrbKrlx OpB rr3 6arreprafi - nos6yAureteit
nnyrpr,r6orbHr4rrHbrx unSerqufi, [pr,rHaAJrexarrdr4x K pa3HbIM rpyrrrlaM, u npone4du
r4x crpyKrypurrfi aHarII43.

Pe:ylrrarrr pa6oru Lr3JroxeHbr no4po6no I4 ql4Tarorc.s c 6omruI4M HHTepecoM.
Bugno, rrro aBTopoM rrpoAenan 6onsurofi o6revr pa6orrr, BblrloJrHeHuofi Ha BbIcoKoM
HayrrHoM ypoBHe, a non)rueHHbre pe3ynETaTEI r4MeIoT npartz.recKoe 3HarIeHIre 14

MoryT 6srtr r4crloJlb3oB aHbI s AarrrHeilruvx lrccJreAoBaHl4sx.

e€ c6opre. ,{anee aBTop onvcbrBaer aH&rrri3 ronSoprr,rarlr{oHHoro cocroflHt4r

Seprraenra B pacrBope v [oKa3brBaer, qro B AaHHoM clyqae upeo6na4aroulefi
fiBrrrercfl. orKpbrra.f, ron(poprraar\ul Sepvrenra, npraudu, MyraIIIlI4 (Ianra go6aBreHlle

cnepMr{Ha) npnno4xr
r<onsoprvra\w. 3areu
crpyKrypy PSP B



Hecuorpx Ha ro, uro pa6ora B rlenoM BhrrroJrHeHa Ha BbrcoKoM ypoBHe,
IlMeerc.fl pflA 3aMe'aanuir. B rercre Bcrperrarorcs Herag6exHbre [prr raKovr o6rerrae
TeKCTa OfIerIarKLI I4 HeyAaqHbre BbrporeHr4.fl, e He6ortruoiu o6reMe rrpr4cyTcrByroT
aHrnrrqLI3MbI. Zueercg raKrKe yrouuarouluft Bonpoc K .{rrccepraHTy. B pa6ore
o6cyx4aercx cnoco6 crafulrtwza:quu Kararrr4Tr{.recrofi TprraAbr B ar<rusHofi
rouSopuarl4v y uporosofinux v 6arrepr.,ranbHbrx $eprraeuron. A rrro MoxrHo
cKa3arb o MoAenI{ B3ar4MoAeitcrsus OpB c cy6crpararr,rra ero ron$opuaquouurrfi
ot6op vnr4 trHryrlr{poB aHHax no4ronra?

O4naro BbIcKa3aHHbre 3aMerraHvrfl, He 3arpar"r4Baror lonyqeHHbrx pe3ynbraroB
rr He BJII4tror Ha o6qyro noJloxtvrenbHyro oIIeHKy paccMarpzeaeNaofi Er4cceprar\wv.

Ha ocHoBaHI{u BbIIrIeI,I3JIoxeHHoro cneAyer cAenarb 3aKJrroqeH}re, qro

AHccepraIIIaoHHat pa6ora llerpenro ,{vrurpur EsreHresu.ra coorBercrByer
Kpllrepl{fltu (n roM TILIcJIe n. 9), ycraHoBneuHbrM "floloxeur4eM o npucyxAeHr.rr4
yqeHblx creneHeft" (yrneplrleHo llocralroeJreHr4eM llpanzretbcrBa PO or
24.09.2013 r. Ns 842 c r.r3MeHeHrur{Mrr llocranoenenrafi llparurenrcrsa P@ or:
21.04.2416 r. Ns 335;02.08.2016 r. Ns 748; or 29.05.2017 r. J\b 650; 20.03.2021 r.
Ns 426; 11.09.2021 }lb1539), a caM Al4ccepraHr HecoMHeHHo 3acnyxr.rBaer
[pI4CBOeHLIf, I4CKOMOft Crenenrr KaHAr4Aara 6UOnOrUqeCKr4X HayK nO Cneqr4irrrbHocTlr
I.5.3 t Monerynflplaafl 6uonoru.s.
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