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oQnquanrnoro olnoHeHTa

Ha Ar4cceprarlr4ro Coxonrancrofi E.ueuu JleouraAosHsr

<<Bu:ya;ruraqrrfl JroKaJrr{3aIIrrn v aKTr.rBnocrrr HHAr.rBr{AyaJrbHbrx 6eJrrcoe KopouaBrrpyca
SARS-CoY'2 e r(yJrbrypax ICIIeToK rreJroBeKa)), [peAcraBneHHyro Ha coucKaHr.re yueuofi

creneHl4 KaHAI'IAara 6rzo:rorrzqecKllx HayK rro cneqrraJrbnocrr.r 1.5.3 -.Morelcyrspnar 6rolorzr>.

[zccepraquouHa.fl pa6ora CoxorIancxofi E.JI. rocBflrrleHa pa:pa6orye 6esonacgsrx
KreroqHblx crlcreM AJI{ I'I3yqeHI4t 6enxon SARS-CoV-2 c vcnorb3oBaHr.reM MeroAoB

$nyopecqeHrHofi MLIKpocKorIun.Bupyc SARS-CoV-2 crunpzuranoft rno6a;rrnoft nangeur,rra r
2020-2021 roAax. Hecuorpx Ha co3AaHple BaKrIr.rH, HoBbre (poprrarr Bzrpyca, Bo3ur.rKarorqr4e

BcJIeAcrBIae ero IlocrotuHofi ssorIoIII4H, Bce eqe [pelcraBnrror yrpo3y AJUI 3AopoBnx ttogeit,

cHI'IXa-f, e(pSexrrnuocrb yxe cyilIecrBylourlx MeroAoB fieqeur,rs. B cssgu c grr.rM, BbrcoKyro

aKTyanbHocrb flpeAcraBnfier rIoI{cK n pa:pa6orxa npenaparoB, Koropbre oKa3hrBaror
uurr'r6upyroqee Bo3Aeftcrsue Ha orAenbHrre 6emu KopoHaBr.rpy ca. flnt recrr.rpoBaHr{s BerrlecrB-
nnrl'r6uropoB lI IsyqeHras ceoficrB orAenbHux 6emos SARS-CoV-2 neo6xolrEua pa:pa6orra

6esonacHrrx I{ AocrynHbrx B ycnoBu.f,x na6oparopufi xnerorrnbrx uoAerefi AJrr npoBe [e1vrfl
3KcIIepI'IMeHToB. Meto4rr, ocHoBaHHbIe Ha npr{MeHeHr.ru (frryopecqenrsofi Mr.rKpocKorrrrr4,

'uBJlgrorc{ oAHI{M u3 [epcleKTLIBHbx noAxo.qoB AnJ{ pellreHus. Ila|i{:froit gilaqu. Texnonorvs
(fnyopecqeutuoft MI4KpocKonIrI4 [o3BoJrrer pa6orarr c xr4BbrMn KJrerKaMu, orcJre]KrrBat

AI'IHaMHKy I'IHTepecyrcqux [poqeccoB B peairbHoM BpeMeHLr c srrcoxofi qyBcrBr.rreJrbHocrbro r.r

cneqra(puuuocrbro.

.{uccepraqvon*as. pa6ora Coxonrzncrofi E.JI. BhrnoJrHeua rro KJraccr4qecKoMy nJrarry u

coAepxo{T cneAylollll4e piBAeJIhr: Cuucor coxpalqenufi, Bne4enue, O6sop nr4Teparypbr,

Marepua,rrt I4 MeroAbI, OnucanHe [onyqeHHbrx pe3yJrbraroB r.r r4x o6cyNgeHrae, 3axryoueHr.rg,

Brrno4rr Il Cnucorc nl4Teparypu. Pa6ora r.r3JroxeHa sa 123 crpaHr{uax r.r BKJr}oqaer 48 pucynroe,

cnlrcoK rlr.rrrzpyeMofi rulreparypbr cocror4t us 203 ccbrnoK.

Pa:.uel <O6aop nl{TeparypbD) cocrollT kt3 Tpex .{acrefi. B nepnofi qacrrr npeAcraBneHbr

ocHoBHbIe cBeAeHLIt o rIaHAeMI,Iet COVID-l9, nxnrouar fiarofeHes zu$exquv. TaxNe n erofi
qacrH Jll'IreparypHoro o6sopa [pLIBoAI,ITcfl no4po6uoe onucaHr{e xr.r3HeHgoro quKna

KopoHaBllpyca, BKrlorrafl cBeAeHLI{ o crpyKTypHblx 6em<ax u [poreiBax SARS-CoV-2.

Or4enblroe BHLIMaHI{e yAeneHo 3HarreHr-rro M-6enra n (popruupo Balvrvr crpyr(rypbr uaplroHa. Bo

BTopoM [oApa3Aene [pI,IBeAeHbI 6asonrre cBeAeHHrr o ,fenerr,rqecKri KoAr4pyeMbrx

(prryopecqeHTHbrx ceHcopax: [peAcraBneHo orrucaHrre ocHoBHbrx Kjraccon 6uocescopoB Ha

ocHoBe $nyopecqeHTHblx 6elxon, rrpnHuvnbl rax pa6orrr rz npr{Mephr r.rcnoJrb3 oBa1vs. rns.



perueHr{ pa3nLIqHbIX HayqHbIX 3aAar{. B rperreft vacrr4 nvreparypuoro o6:opa orAenbHo

paccMorpeHbl reHerl4qecKl4 KOAI.IpyeMbre ceHcopbr Ha rrporeiBbr r{ [pr{BeAeHbr rrprrMepbt HX

}ICIIOJIb3OBAIJVTI..

B DIaBe <<Marepraaru vr MeroAbD) [p[BoAr{Tcs [oApo6soe on[cagr.re Bcex

sKcnepl{MeHTanbgblx rlo.qxoAoB, r.rcrronrsyeMhrx aBTopoM. Hacroxular pa6ora 6rrna srrnoJrHeHa c

[cnoJIb3oBaH]IeM 6onrruoro apceHaJla MeroAoB MoreKyirspnofi ra rrero.rnoft 6raonorura, BKrroqat

c6opry feHHo-LImKeHepHbrx roucrpyrqraft rro cr4creMe MoClo, unsuqnpoBaHue

gyKapHorl{rlecKl4x KJIeroK BI4pycoM SARS-CoV-2, I{MMyHorIr4Toxr.rMr4}o, a TaKXe MeroAbr

$lyopecqenurofi Mr.rKpocKorr uu u o6pa6orru uao6paxeruEft .

lnana <Pesynrramr u o6cyNAeHlde) cocror.rr r.r3 AByx pa3AeJroB, B KoTopbrx lr3Jroxenbr

ocHoBHbIe pe3yJlbrarbl pa6oru. llepnufi pa3Aen DraBbr nocB{rrleH LrccJreAoBaHr4ro

BHyrpI4KJIero'IHoft JIoKanI.I3aIIlM M-6enxa SARS-CoV-2 npu roMorqu Qnyopecqentrofi

MHKpocKo[Iara. flouuuo JIoKaJI]I3aIIuft, npo4ervroHcrpl,IpoBaHHbx B HayqHbrx crarbrx, aBTopoM

6rua nnepnrre o6napyxeHa I{ [poAeMoHcrpr{poBaga renAeHrlr{r pexoru6uHaHTgoro M-6enxa x

onI'IroMepI{3aIIrII4 B KJIerKax qeJIoBeKa. flpn srcnpeccvftrB rrnHvrvHEK2g3T B HeKoropbrx KJrerKax

M-6enox JIoKaJIIa3oBurcfl.B BLIAe ((cronox> naeu6pan n 3fIP, Ha[oMr.rHarourdx raK Ha3brBaeMbre

OSER-crpyKTypbI, uro cBl4AerenbcrByer o MexMeM6paunoft oJrr,rfoMepr{3ar\r4u Moner(yJr 6erxa.

flo unennro aBTopa, noAo6uas onr4roMepr.rsa\LrflM-6enra Moxer cJryxr,rrb 4nuNyqefi cunofirrpu

IroqKoBaHHlI 3peJlbx BHpLIoHoB. IIpIE srcnpecc:zrz M-6enra B rrwnntrHel-a B HeKoropbrx KJrerKax

o6napyNznaJlplcb xecrKlre SzraueuronoAo6nrre crpyKTypbr Her{3BecrHoft upupo4rr 4lranofi

oKoJIo 10 vrxlur, Koropble orverrl4Bo BburBJrrJrr{cb B xoAe (fnyopecqenrsofi u ftarono-roHrpacrnofi

Mt4KpocKorlun. B xoAe SKcnepLIMeHToB aBTopoM 6ruo BburcueHo, qro AaHHbre crpyKTypbr He

cBtsaHbl c III4TocKeJIeToM LI [pe,4rIoJIo]KLITeJIbHo Bo3HuKaroT us rraeuopaurr 3IIP. flo unenuro

aBTopa, rIoreHIILIiuIrHoft AnuNyqefi culofi 4nx (popunpoBaHr.rfl noAo6nrx crpyKTyp raKxe

Moxer cnyx{LlTb onl,IroMepl43a\Lrfl" M-6elrca, [poucxo.qsnlas BcJre.{crBr{e peopraHu3arJnpr

nreuOpan S|IP s xo4e un(feKrlrlr4.

Bropax qacrb HIaBbI <Pesynrraru u o6cyN4eHue) nocBrrrleHa paspa6orre reHerr{qecKrr

Ko,{upysMblx QnyopecqeHTubrx ceHcopoB Arfl r43yrreHr.rf, ar(rr.rBHocrz KopoHaBupycnofi flporea3br

Plpro. B nacrorrqeft pa6ore 6umE BlrepBbre co3AaHbr r,r rporecrr.rpoBaHbr AaJrbHeKpacsrrfi FRET-

ceucop Aff AereKIII4rI aKTIdBHocrI{ pacrBopr{Mofi Plpro v rppr rr{na rpaHcJrorarlraonHbx

6u o c eucop o B AJUI u evr6p an - acco qurp oB auurrit Plpro.

B nepnona rloApa3Aens aBTop ol]rcbrBaer pe3yJrbrarbr pa6ortr FRET-cencopa, B ocHoBe

[uzafiua Koropofo JIexLIr l,IcrroJrb3oBaHr4e KpacHoro 6eruca mscarlet (aouop) H AanbHeKpacHoro

6elxa miMP670 (arqeurop), pa3AeJIeHHbrx nHHKepoM, coAepxarqLrM cafir yananaHr4{ flporea3br.

B cucrepre c axrprnnofi nporea-:off pirpe3aHue cafirla [pr4BoAr4no K cHr.r]KeHr4ro FRET-czrHana 14



yBerl4qeHl4ro $rryopecIIeHIII{H AoHopa: coorHorrreHrre c}rruanon 4oHop/axqerrrop yBerr.rqr.rBanocb

n I,3-1,6 pa3a B TeqeHI{e HecKoJIbKIax qacoB rrocJre r,rHAyxrlr4rl gKcrrpeccuu Plpro B KJrerKax
qeIoBeKa.

Bo BTopoM [oApa3Aene ilpoAeMoHcrplrpoBaurr pe3ynbrarr,r gKcrrepr.rMeHToB c

TpaHcnoKaIII{oHHbIMLI ceHcopaMl'I , Auzaitn Koropblx ocHoBaH Ha r,rclonb3oBaHr4t4 3erreHofo 6e,rxa

mNeonGreen pr Kpacnoro 6ema mscarlet I, pasgeneHHbrx JrrrHKepoM c cafirou y3HaBaHr{s

trporeE}3bl. B paMKax Aaunoft pa6oru aBTopoM 6rrno cKoucrpyr{poBaHo rptr Bapua1Ta

TpaHcJIoKaIITIoHHbIX ceHcopoB, pa3rnrrarcu{uxc.rr ro cnoco6y cBfl3brBaHHr c ueu6panofi OfIp.

TaxNe 6rura paspa6oraubl reuerl{qecK[e KoHcrpyKrlprr4 rns. gKcrrpeccrru pexona6unanrnofi

rlporea3bl Plpro c HecKoJIrKI,IMH TlrrraMr4 JroKrurr.r3aguir na ueu6pane 3lIP. Ilepnufi napuanr

ceHcopa Plpro-sensor-TAua C-r<onqe MoneKynbr coAepxaJr rar Ha3hrBaeurrfi <xnocroeoft rKopb>

TA, Hanpannxrorquft 6lroceHcop Ha ul,rro3oJrbHyro cropoHy lreu6paun 3lIP. Taxofi Ne cr.rrna-n

3llP-lor<aakr3ar\prr 6rrn r.Icnonb3oBau B reHerr.rqecrofi xoncrpyKrlr4r{ Anr gKcnpeccr{r.I [porea3br.

[nx nponeAeHl4t KoJlllqecrBesnofi oueHKr4 pa6oru ceHcopa aBTop r4crronb3oBaJr coorHorrreHr.re

cI'IrHaJroB B tlpe rI IIT4TO[Jra3Me B KpaCHOM KaHaJre, HOpMprpoBaHHoe Ha coorHorrreHr{e cprrHaJroB

s sAp'e u qI'ITonJIa3Me B 3eJIeHoM KaHane.4nt oAHLIX LI Tex xe o6nacreft ranrepeca. llolyuennoe

3HaqeHLIe [apaMerpa yBenuql4Banocb npLIMepHo B 2 paza B KJrerKax c axrrasHoft nporeasofi uo

CpaBHeHI,IIO C KOHTpOIbHbIMLI KJIeTKaMI{.

llpu KoHcrpyI'IpoBaHLII{ Broporo Bapr.rarrra ceHcopa Plpro-sensor-Plus 6rrna

rIcrIoJIb3oBaHa qacrb MoJIeI(yJrbI HecrpyKTypHoro 6enra nsp3, orne-rarorqil{ 3a accoquarlr4ro

KopoHaBl{pycHoro [oJIU[poreLIHa c 3lIP rletrra-xo3srlHa. ,{nx nanpauleHr.rr renerraqecroft

KoHcrpyKIIkrLr 4rs, sKcnpeccrlrz Plpro ua nreu6pauy S|IP raKxe 6rrna r4crroJrb3oBaHa rracrb

MoneKynbl nsp3. r{anuaq oco6eHHocrb rro3BoJrrer roqHo rrMr4Tr4poBarb ecrecrBeHHoe nonoxeHr.re

KararI4TI'ItIecKoro AoMeHa Plpro u cafiron-lrllneuefi [porea3br orHocr.rrerrruo lreu6paurr 3IIP,

co3AaBat MaKcI{MaJIbHo npz6lnKeHHble K HaTLIBHIIM ycnoBl4fl gKcrrepr4Menra. Paccqr,ITaggoe

coorHollreHrle cLIfHanoB Ant Plpro-sensor-Plus raKxe yBenuqrarocb [pr.rMepno s 2 pa3a B

KJIerKax, coAepxalqrlx aKTLIBHyTo Plpro, rro cpaBHeulrro c KoHTpoJrbHbrMr.r KJrerKaMr.r.

TpenEfi BapHaHT ceHcopa PLpro-ERNuc rpeAcraBJrrer uz ce6x MoAepHr.r3r{poBaHHyro

BepcI4Io KoHcrpyKIIIar,I Plpro-sensor-Plus, ua C-roneq roropofi 6rrn 4o6anJreH cr,rfHaJr xgepnoit

noKuI'BaIIuu NLS. B pe:ynrrare 3eJIeHbIfi cIarHa-n B xoAe fiporeoJr]r3a He Auccr4rrrapoBan B

III4TonJIiBMe, a HaKanJlkrBaJrcfl B rApe nocJre pacqerrJreHrrr nr{HKepa nporea3oft. 3ro rro3BoJrr4no

yBenl{qurb 4unalrH'recnufi AI4arIa3oH pa6oru 6aoceucopa n 7 pa3 rro cpaBHegrrro c

trpeAhlAylquMv BapvaHTaMIr KoHcrpyKUuft'. paccuurauHoe coorHorueHr{e cLrrH4JroB Ans Plpro-

ERNuc yBenllqpIrrocb npI,IMepHo B 14 pas B KJrerKax, coAepxarrlr4x aKTr4BHyro plpro, no

cpaBHeHLIIo c KoHrponbHblMr.r KJrerKaMr4. B pesynrrare ArasafiH PLpro-ERNuc 6srl npr{3uaH



aBTopoM KaK Harl6onee ycnelxHrrfi u 6rtn AorronHr{TenbHo nporecrr.rpoBaH B KJreroqHofi lroAelu

anlper<quz SARS-CoV-2. B AaHHoM gKcnepllMeHre pa3pe3aHr4e Jrr{HKepa AoJrxHo 6ruro

rpo}IcxoAl'ITb B pe3ynbrare pa6orsr Plpro B]IpycHoro npoucxoxAeuur, Koroparr napa6arsrnaJracb

BXoAe pennl'IKaIII4u SARS-CoV-2 e KyJlbrype KJIeroK qeJroBeKa, gKclpeccupyroqr4x ceHcop.

KoHSoxa.urnax (prryopecqeHTHat MI,IKpocKolr{r eKc[epzMegTaJrbHbrx o6parqon [oKa3aJra

HaKoTIJIeHLIe 3eJleHoro ckrrnarraB qApe cnycrr 24,aaca[ocJre 3apaxeHrrf, Br.rpycoM. B ro xe BpeMq,

npn o6pa6orKe 3apaxenHblx KJIeroK Br{pycubrM unru6uropoM MonHynr.rpoB}rpoM, r,BMeHeur,rfl

nOKaJII'I3aIIIILI 3eneHofo clIfHaJIa He nporlcxo4rlno. 3ro nogsorf,er 3aKJrroqr{Tb, qro na6nloAaerr{as

TpaHcnoKallut npoI4cxoAI.IT B pe3yJrbrare pa3pe3aHrrr nr4HKepa B cocraBe ceHcopa nupycuofi

nporeasofi, qro noATBepxAaer Bo3Mo)Iuocrb npr4MeHenzx PLpro-ERNuc lnr o6HapyxeH6t

un$exquu B Kynbrype KJIeroK. Taruu o6pasorrn PLpro-ERNuc rpoAeMoHcrpr,rpoBilJr pe3ynbrar

KaK Ha MoAenLI c perolr6unanrnofi nporea:ofi, TaK r.r Ha MoAeJrLt un([errlnu SARS-CoV-2, u

noreHIILIaJIbHo Moxer 6urt npurr,leHeH Ans r.r3yqeur.rr ceoftcre [nrr cKpr.rur{Hfa raHrr,r6uropor

Plpro.

.{uccepraqrloHHa.fl pa6ora 3aBepmaercr pa3AenaMu <3armoqeHrre)) u <BrreoArn. B
pa:gele <3axmoqesue> aBTop npLIBoAI4T KparKoe o6o6rqenue [oJryqeHnbrx pe3yJr5TaroB,

o6ocuonsrsat I{x reoperllqecKyro n rtpartrnqecKyro 3Haqr.rMocrb. flpnnegenurre BbrBoAbr

tBJIflIoTct AocToBepHbIMI'I I4 o6ocHonasHbIMI'I H [oJIHocTbIo cooTBeTcTByroT rrocTaBJIeHHbIM

3aAatIaM.

Pesylrrarrr Aucceprallnounofi pa6oru Coxorancxofi E.JI. 6utu ony6luxonaur,r s 3

HayqHbIX crarbtx B psIIeH3LIpyeMbIX xypHanax n npeAcraBJreHbr s 2 resucax AoKnaAoB Ha

Mex4ynapoAnsrx ronQepeurlr.rrx.

flo pa6ore neo6xoAuuo orMerr.rrb cJreAyroqlre HeroqHocrr.r :

l) B pasgene FRET-cescopbl aBrop rurrer,.rro FRET (rpe.4craBnser co6ofi Susuvecroe
-flBJreHr.re flepeuoca sHepfpru MexAy AByMr XpOl,rosopauu, cneKTpbr Koropbrx

nepeKpblBalorct MeHee qeM Ha 10 una>. llo-nz4r.rrr,roMy, aBTop r.rMeJr B BuAy, rrro

Sepcreponcrzfi pal.ryc Ans. Al{rlonb-AprrroJrbHbrx nsaranroAeficrsufi cocraBrser

BerpItILIHy [optAKa 10 nna. A neperprrBaHr4e {Bnrercs r.rHTefpanbnofi neluqunoft s

onpereneHuofi creneHr.r cBq3aHHofi co c.4Butr.oM Mex{Ay cneKTpoM rfnyopecueHqura

AOHOpa a [ouIo[IeHI,Is aKIIelTOpa, O,4HaKO HrrKaKOfo Kpr{Tepr4"rr, cBr3aHHofo c

serr,I.r[Hoft gTofo cABr.rfa Her.

2) Xors n reKcre Ar,rcceprarlrul yxa3brBaerc\ qro FRET-ceHcop Ha rporeruy plpro

IlonyqeH Ha ocHoBe aHanorrlqHofo ceHcopa Ha Kacna3y 3 uyteu 3aMenbr DEVD na

LKGG cJIeAoRaJIo 6u yra:arb rlonHyro crpyrcrypy nr.rnKepa c rorrnbrM yKa3aHr.reM,

KaKat nelrl4AHat cB.fl3b vI Mexly KaKT.IMI,I aMI4HOKTICJTOTHbIMH OCTaTKaMI,I



pacqerlJulercr, TeM 6o.uee qro B TpaHcJIoKaIIpIoHHoM ceHcope yKa3aH 3Haqr{TeJrbHo

6enee gnraHurtfi caitr pacrlo3HaBaur.rr c noBToprrcq,rMr,rcs aMr.rHoKrrcJrorHbrMr,r

(nusraH) ocrarKaMr4.

3) [nx oIreHKI{ essexrunnocru FRET Ha pr.rcyHxe 4l aBrop ucnoJrb3oBaJr

palllloMerpraqecKuft MeroA, ocuonaurrlrfi Ha r.r3MepeHr,rrl coorHoruenr.r.fi

LIHTeHcHBHocru (frryopeclleHlll{u AoHopa u aKrlefiTopa. ?I xors KoHTpoJrb rore6rercs

npu6lzsr,neJrbHo Ha o,uHoM ypoBHe, raxofi MeroA He yrruTbrBaer KHHeTHKy u nonHory

co3peBaHl'Is (pnyopecqeHTHoro 6elxa de novo z Qoro o6ecqseqzBalue o6ezx

$nyopecqeuTublx MeroK npLI Ll3MepeHrrr4 B AByx pa3HhD( Kanilrax B TeqeHglr croJrb

AnLITeJIbHoro [poMexyrKa I,I3MepeP.uit. B raxnx cJroxHbrx ct4creMax 6olee HalleirHbrM

6rrno 6u lI3MepeHI{e e$SenrIanHocrn FRET ro BpeMeHr4 xrr3Hr{ Aogopa B

nos6yxgenHoM cocrosHur.r.

4) B anropeSepare cneAoBano 6rr npunecrr{ crrucoK coKparrleHne c pacmu$poarofi,

raKI'IX KaK' Harlpuuep, mAvicFPl-ER u OSER-crpyKTypbr, cMbrcJr xoroprx 6es
qTeHr,lr TeKCTa lr{CoepTarlrrr4 He noH_f,TeH.

' 
YxaganHbre 3aMeqaHvrfl.He Id3MeH.[Ior o6nryro [oJroxr4TeJrbHylo orIeHKy Ar.rccepraquonnoft

pa6oru.

{ucceptaqrloHHar pa6ora CoxonuHcroft Enenu Jleonn4onnbr coorBercTByer Kpr.rrepLrrM
(n rona qucJle n. 9), ycraHoBJIeHHbIM "lloroxenueM o upr,rcyxreHr4t4 yqeHbrx crenesefi"
(yrnepxgeno fIocraHoBJIeHLreM flpanurenrcrsa P(D or 24.09.2013 n, Ilb 842 c r,BMeHeHwrMkr

flocranoereHlaft llpanr.rrenbcrBa P(D or: 21.04.2016 r N0 335; 02.08.2016n N0 74g; or2g.05.2017

rJ'{b650;20.03.202Ir,J\b426; II.09.2021N01539),acaMArrccepragrHecoMHeHHo3acrryxr4Baer

[pI'IcBoeHI4t racxouoft creneHl,I KaH/,HAara 6raonorra.{ecKr4x HayK rro c[erlr{aJrbHocrr,r 1.5.3 -

Monerynapnas 6uonorns.
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