
Orsrrn oQuqnarbHoro o[[oHeHTa
AOrCrOpa ononorra,recKrfrx nayr MorpoycoBa Zropr BlaAncnaBoBnqa Ha

Al,IccepralluoHl{yrc pa6ory fpuropona Apreua Cepreeuu.ra <<Ponr MaJrbrx
peryJulTopuux PFIK unro6arrepuft, B aAaurarlru,r K crpeccaM), rpeAcraBJreHnyro K

3aulrrc Ha coIacKaHI,Ie yqeHofi creuenn KaHALrAara 6raonorraqecKr.rx HayK no
cner{r4aJrbHocrn 1.5.3 - <MolerylrpHair 6raorornf,>.

Arcrya;rrnocrb rlccneAoBaHns

Arryanrnocrb I,IccJIeAoBarr[t MtuIbD( PHK uuro6arrepnft o6ycron.nerra 3Haqr,rrenrnofi
poJIBIo gTrrx MoJreKyn B perynrqlr[ Gr,ronorlrqecKrrx flpoqeccoB, BKrroqas naroreHe3 ]I
aAa[TaIII4ro no:6ygurenefi ry6epKyJl$a K pa3nurrubu ycJroBrrf,M cpeAbr, B ToM trrrcJre K
crpeccaM. Ma-urre lreKoAllpyloqne PHK rBJrrrorcr KrrotreBbrMu 3JreMeHfttMr,r rocr-
TparrcKpl,mqlroHHoro KoHTpoJrf, MoAyJrr{pyrorq}rM}r gKcnpecc}rro reHoB B oTBeT Ha r,r3MeHeHr,rt
sHemHeft lI BHyrpeHneft cpe4rr, lI nogToMy Moryr lrrparb BrDKHyro ponb B MexaHr,BMa(
pe3I'rcTeHTHocTLI, [aTofeHuocT]r I,I BEDIC{BaeMocTI,I Ml,IKo6axrepuft. I,Iccne4onarue Majrbx
PHK npe4ocrtlBJrter HoBbre rlepcrreKTlrBbr AJrr rrour,rMarr[r MoJreKyJrf;pHbx MexaHE3MoB,
Koropble Moryr 6rnr ncnoJrB3oBaubr 4nx paspa6orKr,r HoBrur no,UoAoB K Ar4arHocrrrKe,
Teparurll lr co3Aturlrrc BaKrIlrH rrporrrB ry6eprynesa. Hacrosrqee nccJre.qoBarr[e cnoco6crnyer
3arIoJIHeHI'rIo npo6elon B 3HaHr,Itrx o poJllr MaJrbrx PHK s xrrneAetreJrbuocrr,r ruuxo6arrrepzfi
I4 orKpr'rRaer HoBbre roplr3olrrbl Ant MoJreKyntpnoft naurpo6r,ro.noruu u 6uorrae4urllrrrcKr{x
npnnoxennfi.

Crpyrcrypa Arrccepraqnr

Crpyrrypa Al,Iccepraqraonnofi pa6oru crporo coorBercrByer HarrrrbrM crsrrAaprsM r,r
BKJrloqaer s ce6s BcryrIneHI,Ie, o6rop nrrreparypbr rro lr3fraeuofi npo6leuarr{Ke, on[can]re
Marep[anoB I4 MeroAoB I,IccneAoBarrvrfl, pe3ynbrarbr pabomr u rx o6cyxgeHr{e, 3aKrroqeHr,re 14
Br'rRoAbI. B AonoJIHeHI{e K gToMy, ,{}Icceprall}Ir coAep}KI{T clr}rcoK }rc[oJrB3oBarrHbx
I'ICTOItrrI,IKOB n IIpI,IJIO)KeHIry, B KOTOpED( UpeACTaBneHbr AorroJrHl{TeJrbHbre Marepl,raJrbr H

AarlHbre, neo6xo4unahre AJrt rroJluoro rrour,rMau]rr npoBeAenrrofo ]rccJreAoBau]rf,. Pa6om
pl3JroxeHa na 162 crptHI,IqD(, coAepxrt 1 ra6nnqy, 51 prcynoK. Cuucon Jrgreparypbr
BKrroqaer I 89 ucm.nu,rKoB.

Bo ncryunrenrnoft qacrn Alrcceprallr,rr,r o6ocnoBbrBaercr tu(TyaJrrnocrb llccJleAoBturrrff M4Jrbrx
PHK ruuro6arrepuft, onpeAeJUllorcs KrroqeBbre rleJrr4 r,r 34Aarru pa6orr,r. Anrop uo4po6no
xapaKTepl{3yer HayqHyro HoBI43Hy n [paKTr,rqecKyro TIeHHOCTb r.rccJreAoBaHrrt, a raruKe
oqepq}IBaer MeroAoJrorr,r.recKufi arl[apar, ]IcrroJrb3oBaHnrui B xoAe pa6orrr. flpegcrannegg6re
K 3Arrllrre rIoJIoxeHE OTptDKtuoT AocTllnryrEre pe3yJrbrarbr n I{x 3Haril,rMocTb.
o6ocuonanHocrb r4 AocroBepHocrb lrccJreAoBaHr,rn rroAKpenJrffrorcr coorBeTcrByrcrqlrMra
ny6ruararlnxMl'I B MexAyHapoAHbD( HafrrrbD( x(ypHaJra( r,r BbrcrynneHr{rMr,r ua upo(pulrnrx
HafrHbD( ronSepenqNrx.



B pa:4ene o6sopa Jrnreparypbr Al,Icceprarluonnofi pa6orrr A.C. fpraropoB KoMrrJreKcHo
paccMarpr{Baer coBpeMeHuoe cocroru}re snanlrfi o MaJrhD( PHK lazro6arrepuft, arrleHTr,rpyt
BHI,IMturue Ha poJIIi orAeJrbnbD( lr3Becrubrx PHK s a,qarrrtulur,r K pa3JrrrHbrM crpeccoBLrM
ycnoBI,IlM. O6cyx4arorcff rrocneAHve orKpbrraff s sroft o6racru, a rax)Ke MeroAonorr{qecKue
rlo.Q(oAbr K I,rsfreulrlo MaJrbrx PHK, qro co3Aaer ocHoBy Anr iloHr,rMaHr.rrr BKJraAa Aannoft
pa6orrr B pa3Barl,Ie o6nactrn uorerynrpnofi 6rnonorulr. Sror pa3AeJr onpaBAr-rRaer
nrr6pannyro MeroAoJIorHIo I{ HanpaBJreHr[r uccJreAoBarrrrjf,, rrpeAcraBJreHubre n,{anrnefimnx
HraBix AlrccepTarll,Il,I.

B pat4ene <Marepuarrr I,I MeroAbr r,rccJreAoBarrr4r)) Arrcceprarllm rrpeAcraBJreHo [oApo6noe
onucaulle Bcex gKcIIepI,IMeHTaJIbHbIx nOIEOAOB, IIpLIMeHSeMID( B IICCJIeAoBIUIIIII. Oco6oe

BHI,IMarrue yAeJlterct o[]Ic&r[ro MeroAoB KynbrnBr,rpoBaHns rranro6arreprafi, ycnonlrft rx
crpecclrpoBarruls, a rarxe rlocJreAyroueMy BbrAeJreHlrro fi arril[,r3y PHK c ]rcnoJrb3oBau]reM
BbrcoKorrpor.r3BoAr,rrenbHoro ceKBeHr,rpoBaH,ns, Korr,rqecrBennoft IIUP fi ApyfHX
MoreKyrspno-6prolorr.IqecKl,Ix rexHLtK. PasAer orprDraer nrrcorr,rfi ypoBeHb
sKclrepllMenranrnoft pa6orbl, rny6uny aHtlJru3a [oJryqeHHbrx Aarrrrbx H yMeHr4e aBTopa
pa6oratr c nepeAoBbIMI,I lrHcrpyN[eHTaMI4 MoJreKyJlrpuoft 6uonorlrvru6nounQopMarrrKr,r.

PasAen "Pesylrratu a o6cyx.ueHl,re" 4eMoHcrpr{pyer KoMrrJreKcHrrfi ana.nl6, upone4gnnrui
aBTopoM rlo rpeM KJrIoqeBbIM HaupaBneHr4flM r4ccJleAoBarrr,rJ{ MaJrbrx PHK rrararo6aKrepnfi. B
nepnofi HraBe IlccJreAyercs rpancKpuurorr,rnrni orBer uuno6arrepnfi na xono.{oeofi crpecc Ha
rlplrMepe M. smegmafls. B $oryce BHI4MaHI,T{ HtxoArrcr MaJrbre PHK, Koropbre Mernrror cBoro
sKCnpecclrlo B ycJIoBI{tx Hr{3Kr{X TeMueparyp rr MoFyr }rrparb poJrb B aAarrrarl}rr{ K
rI3MeHeHr.If,M TeMneparypbl. C rloMolqbro 6uonn([oprraar]rqecKrlx aJrropr{TMoB, Ha ocHoBe
AarrHbrx PHK-cerseHl{poBturl{fl ropomofi Sparqnr,r 6ruru BbrrBJreHbr r.pau}rrlbr renoB
noreHqlr{IJlbHbD( Mtulbrx PHK n o[peAeJIeHbI I,Ix gKcrrpeccuourrbre upo([unra B lr,rHaMr,rKe
xoJloAoBoro crpecca. ,,(lr nnrnneHnbrx MaJrbrx PHK 6ruru [peAcKa3ilrbr norenrlr{trnbrrbre
UPHK MI,IilreHI,I lI olpeAeJleubr rq/TI{, Ha Koropbre oHLr Moryr BJIr.rffTb. flony.{eHgrre B paMKax
sToro LIccJIeAoBaHr{JI rloJrHorpancKp}rrrroMHbre AaHHbre, olncr-rRarorque peaKq}ilo M.
smegmatis Ha HIII3KI{e reMrleparypbr, Mofyr crarb xopour,rM $yn4arraenroM AJrr 6y,qyq[x
lrccneAoBrurlrfi e AaHHofi o6nacru.

Bropax rJraBa rIocBtIrIeHa l,IccJreAoBarrnro uanofi HeKoAr.rpyroqefi PHK F6 rr,ruro6arrepuu M.
smegmatis. O6napyNeHHaJI KaK y [arorenHbD(, TaK ]r y He[aroreHHbrx Br,rAoB rvrraro6arreprafi,
sm PHK BblreJlterct csoefi KogcepBaruBnocrbro. B xo4e r{ccJreAoBa}rus 6Hr co3.rlan
uyrantnrrfi mraMM M. smegmatis c Aerequeft reHa, KoAr{pyrorqero F6, 6laro,qapr qeMy
yAturocb Bhrf,BlrTb oTJIIiFII,rt B noBeAeHlrlr MyraHTHrx 6arrepuft no cpaBHeHr,[o c A]IKLIM
TI{nOM, BKJIrOqafl I,I3MeHeIIEe B CKJIOHIIOCT}I K arperaq}I}I }I IIOBr.rrneHHyIo BbDKI,IBaeMOCTb IIOA
norAeficrnraeM oKrrcJllrreJrbHoro crpecca. Tpaucrpunrorransni auaJrlr3 rroKa3aJr lr3MeueHr.rfi B
SKcrIpeccHLI FeHoB, cBs3afiHbrx c pecycql,ITarlneft I{ oTBeToM Ha oKr,IcJlrrrenrnrrfi cTpecc, qro
rlpeAnonaraer BJIpIfiHIae F6 Ha 3TI,I upoqeccbl. B qacrnocrn, 6turo BburBJreuo, rrro MaJrafl
ttxPHK F6 ssauMo4eficrnyer c rvrPHK rena $arropa pecycqnrar\vu MSMEG_4640,uro 6ulo
[oATBepxAeHo B sKcnepl{Menrax in vivo. Harouerl }rccJreAoBarrue rroKarrlJro, .rro 4eneqfis F6



Hapyllaer clloco6Hocrb MI,IKo6aKTepI,Ifi flepexo.ryITb B cocrosHr.re noKor, .rro [oAqepKr{Baer
BtDKHocrb erofi uxPHK AJLf, )Kl,rsueAefreJrblrocrr,r u 4Aanrarlr,r]r rr,rraro6arrepufi.
Kounnelaeuftulut rena F6 upI,IBoAar K HopMaJlr3arlnu grofi cnoco6nocru, .rro )rKa3r,rRaer Ha
ero KrloqeByro poJlb B peryJrtqlllr cocrotHl,Ix 6anrepraa-rrbHoro rroKo.f,. IIeJroM, AaHHar qacrb
EccreAoBaglrs AeMoncrpl,Ipyer pegrnft cnyvafi, Korla 6un He roJrbKo BLtrBJreH
@enornnrauecxzft e$$ert, soguuKrrrnft B p$yJrbrare yAaJreur{r rua.uoft PHK, Ho rr rorrHo
ofllrcaHa MoJreKynrpHrur rleJrb r{ Mexaur,r3M Aeftcrnr,rs srofi PHK.

Tperux qacrb I{ccJreAoBaHr.rf, rrocBrrqeHa r{3freHr4ro poJrr{ ualofi PHK MTSI338 s aAarrrarl}ru
M. tuberculosis t< ycnoBl,IflM nepcucreHrlr,rr,r BHyrpra uarpoQaron. SrcueplrMeHTbr rroKa3aJrr,r,
qro rpaHcKplrnun MTS1338 yBerl4ril,IBaerct B ycJroB]rrx 3aporeHr,rrr rrp]r aKTr.rBaqr{}r
uaxpo(faroB faMMa-I,IHrep$eponoM, qro yKa3brBaer Ha ed cssgr c aAarrraqr{eft r uurraynnoMy
orBery. Bruro npoAeMoHcrpl,IpoBauo, rrro rr{rrepgKcrpecc]rf; MTS1338 s M. tuberculosis
yBenuql'IBaer ycrofiunnoctr 6amepar,r K ptry crpeccoB n rrpr.rBoAr,rr K artrlrBaqulr
TparrcKplrn\uv ps.Ia reHoB, BIDKHbD( 4nx uuro6ar(Tepr,ranbHoft aAanmqrau. 3rcnepr{MeHTbr c
I'erepoJrorn'tlroft rpaucrpunquefi MTS1338 B neuarorennoft laxtepuu M. smegmatis
rIoKa3aJrH, rrro gKcrlpeccl,Iff groft ualofi PHK npnnoAr{T K r{3MeHeHHtM, cxoAHBrM c
na6mo4aeublMu nplr rnrrepgKcrlpecclrtr s M. tuberculosis, BKJrroqafi 3aMeAJreHr,re pocra r.r
yJrfrlrreHlre BbDKI,rBaeMocrI,I B Iraarpo(farax. Taxxe 6uno o6napyxeno BJrHrHlre Ha
IllrroKr'IHoBnfi npoQunr rraar<poQaroB, trro noAqepKr,rBaer BarKHocrr MTS1338 n rlo4ylxqnn
I'IMMyHHoro orBera xo3tI,IHa. B gaxrnoqeHr{e, rerepoJrorurrHa"ff TprurcKp}rnqnr MTSl338 s M.
smegmatis Bbr3brBaer I,r3MeHeHI{f, B [poreoMnoM r{ ceKperoMHora 6enrcosrur upoQnJrf,x, qro
Moxer cnoco6crsoBarb 6onee ycnemuoMy yrJroHeHrarc 6axreplrlr or nMMynrroro orBera
xo3tl{Ha. B o6rqeu, AarrHtul qacrb }rccJleAoBaurrrl [o,qrBepxAaer rurrror$y o roM, rrro MaJrbre
PHK, raKr,re rax MTS1338, Erparor BDKHyro poJrb B ailantamu M. tuberculosis r
BHyryxrKJreroqHblM ycnoBlrrlM rI MoryT 6rrrr qeruo AJrr paepa6orrra HoBbrx crparernft
reqeHr,rr ry6eprynesa.

Anrop pa6oru [peAcraBaJr BbIBoAbr, Koropbre nonHocrbro rro4rBepxAruorcs
3KCEepLIMeHTaJIbHbIMI{ AaIIIIbIM}I I{ COOTBeTCTByIOT IIeJI'M r.ICCJreAOBaIInt.

3aueqaHnfi K ArrcceprarlnoHHoft pa6ore

o6qee I{ qacrnoe BnerlarJleHrre oqeHb xopolree, Ho ecrb HecKoJrbro HecyrqecrBerlgbD(
gaMe'raH[fi: B TeKcre notBJUlrorct oneqarK]r r,r LrHorAa BcrpeqarcTct He coBceM TorIHbIe
$opnrynupoBKlit, Koropble, TeM He MeHee, He crrrrxruor o6rqero KaqecrBa [pe.qcraBJreHuoro
MaTepr,raJra.

Taxxe y MeHfl Bo3Hr,rKJrr4 Bonpocbr AJrfl Ancr(yccrrn:

1. Kar< xolo4onoft ctpecc BJII,rter ua o6uqyro $usnororuro n iraera6oJrr,r3M 6aKreprafi, 1a
ecrb lrn AarrHbre o AoJIrocporIHbD( aAallTarlafi K Hr{3KI{M rerraneparyparra?
I4geuru$uqlrpoBarrbl n[I KouKpetnrre 6enxu rdrrr uyru caruaJrr{3aq}r}r, Koropbre
aKTr,rBr,rpyroTct lrJrlr EoAaBJUrro,Tcr [p]r xoJroAoBoM Crpecce?



B rarofi crelenl{ 9Kcrrpeccut rraaroft PHK F6 Mo)Ker fracrBoBarb s a4alfirar\nn M.
smegmatis r anrn6uotraKaM lr Bo3Mo)KHo JIr,r auaJrornrtrroe BJrrrrHr,ren M. tuberculosis?
Irluerorcr Jrr4 AaHrIbIe o roM, Kar( ll3MeHenr{f, B gKcrrpeccnrn u4ernu(f}rqnpoBrurubD(
reHoB, Koropbre rpolrcxoMr rrpr rurrepoKcrrpeccr4r,r MTS1338, Koppenrpyror c
rrcMerreHr{rMu n Qnsnoloryr}r u rroBeAeH}r}r 6amepuft?

3arclro.renne

,{uccepraquoHuat pa6ora fpnropona Apreua Cepreeauua coorBercrByer KpnreprrrM (n rorra
qlrcJle rr. 9), ycrarroBnoHHblM <<floloxenneu o [p]rcyxAeHrr[ yqeHbrx creneneft>>
(yrnepx4eno flocranoBJleHr,reM flpasnrenrcrna PO or 24.09.2013 r. Ns 842 c r.rcMerregrrrMr.r
flocranonnenuft flpaar.rrenbcrBa Po or: 21.04.2016 r. }'.|! 335; 02.08.2016 r. Ns 748; or
29.05.2017 r. J\b 650; 20.03.2021 r. ltlb 426; t1.09.2021 }lbl539), a caM Ar,rcceprarrr,
HecoMHeHHo, 3acJry)KI,IBaer rlpllcBoeHr.tt ucrorraoft creleHra KaHAr,r,qaTa 6raonoruqecKr,rx HayK
rro creq]raJrbrrocrrr 1.5.3 - Monerynrpnas 6proror[r.
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