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ofiuqr,ranrnofo onrroHenTa Ha.4r{cceprarlzoHHyro pa6ory Py6uona lOpun Ilerponuua

<<<<Knero.rHbre r{ MoJreKyJrrpHbre MexaHI43MbI KogTponfl nuu$oupoluSepaqvu ra

ayroprMrvrynr4Tgra))>, npeAcraBJreHHylo Ha corlcKaHue yvenofi creneHl4 AoKTopa 6nonorv.recxux

HayK no creurlirrrbHocr.f,M 03.01.03 - MoneKynflpnafl.1uotorus n 03.03.03 - IrMMyHonorrH

flpe4cranneHuar K 3arrlr4Te pa6ora Py6qona IO.n. rocBqrleHa l43yqeHuro

(fyH4alrenranbHbrx MexaHrr3MoB r4MMyHoJlorn.Iecrofi TonepaHTHocrl4, Koropble npe[trcrByror

pa3Br.rrr,rrc cnoHTaHHbrx kr r.rHAyrIupoBaHHbIx nuna(ponponulpeparunHux ayrol{MMyHHblx

sa6oreeaHufi. B nocleAHee BpeM.rr raKr,re ga6oreeaunt, K KoropblM oruoc,aTct ayrol{Mtuynuufi

gua6er, paccerunbrft cxnepos, peBMaro[AHufi aprplrr (PA), [coppla3 ra 6onegnr Kpoua arurvl

Hacroqrrlr4M 6uqolr coBpeMeHHoro rreJroBeqecrBa. Anrop npoBen KoM[JIeKc opurr{HaJlbHblx

vccle4oeanufi, Koropbre orBerraror Ha pfl[ Syn4aueHraJlbHblx BorlpocoB coepetrenuofi

r4MMyHoJrorr4rr, Kacaroulr4xcfl noAAepx{aHI,La vrMMyHonorraqecrcofi TonepaHTHocrI,I B TKaHtx,

KoHTaKTr,rpyForrlnx c BHeITIHI,IMT4 [arofeHaMl,I (nerrclre, Kox(a, rraueunnr<), cocrotHl'If

unrvryriocy[peccopHbrx KJreroK y rrarlr4eHToB c peBMaroIrAHLIM aprptlToM, a raKx{e

MoJreKynrpHbrx MexaHV3MoB, o6ecne.{nearuIql4x KoHTpoJIb aKTHBauI4I4 mau$oqraroB Ha ypoBHe

TKaHr{ 3a crrer KoHTaKToB c Me3eHXr4MHbrMr,I KJIeTKaMI,I crpoMbl Pesynrta:rrr rrMeror oqeBI,IAHoe

npaKTl,IqecKoe npr4Meueur4e. Paspa6oranHble aBTopoM HoBbIe rIoAXoALr K AkIafHocrlrKe Ir orIeHKe

cocro.rrHtrfi oco6ux uonynxqufi rrMMyHocy[peccopHblx T-rlerox npl,r peBMaroLI.qHoM aprpl4Te

Moryr rrcflonb3oBarbcfl. An-fl noA6opa aAeKBaruofi crpaten{I,I Tepanvv y [aIII4eHToB c oTHM

TtlreJrbrM sa6onee aHLreNa.

Ocnonuoe HarrpaBJreHrre r4ccJreAor,anuil, lpe.{craBneHHblx Py6qonuu IO.II., rrocB.arleHo

tfynrqnu r.H. perynsropHhrx T-xneror (unN Treg), cnelllraJlbnofi nonylaquu nzu$oqrrroB-

xeJrrrepoB, Koropbre o6na4aror MoTTIHbIMLI LrMMyHocylpeccopHblMlr csoficrsaN4u. Aeropou

co3AaHbr v oxapaKTeplr3oBaHbr HoBbIe reHerlrqecKr4 uo4utpuqupoBaHHble Irvtnrrv Mttureft,

npoBe.{eHkre gKcrrepuMeuToB c KoropblMlr [o3BoJIrIJIo Py6qoey IO.[I., nonyql4Tb IIeHHbIe

AaHHbrs, KacarcIqfiecfl poJrpr urrroKrrHa IL-10 B l{MMyHocylpeccopHofi uporpaltue Treg, a raKx{e

cra6nnrnocrlr [o[ynrrlrru Treg rrarrurefi B HopManbHbIX ycJIoBI4tx, npl4 pa3Hblx Bnnax

nurrl$onpolutpepaqura 14 orBere ua nu$ercqurz. Kpoue 3Toro, aBropoM AeranbHo Ia3yqeHo

cocrorHr4e Treg xponu naqlreHToB c peBMaroI{AHbIM aprpl{ToM, a raKx(e none4enue erofi

rronynflqr{u B xoAe repanan MerorpeKcaroM. 3ru pe:ynbrarbl AoKa3bIBaIor nporHocrl'tuecKyro

3Haqr4Mocrb u3yqeHr,rr Treg naqueHToB c PA, e roM qvcro, 4lx esr6opa aAeKBatrofi repaurau. B

AoloJrHeHue K sroMy aBTop uleHrs(bnqupoBan paHee Helr3BecrHyro ponb MoneKynbl xrero'ruofr



aAre3r.rrr ICAM-I, npeAcraBneHHylo Ha noBepxHocrll Me3eHxrrMHbrx crpoMaJrbHbrx KJreroK, B

o 6 ecre.reHr,rr4 JroKturbHoft rranee oft ulruyuoc yrrp eccukl

Pa6ora r43Jrox(eHa ya 2I1 crpauzqax, coAepxur 62 pr{cyHKa u 4 ralnwJar Ona

[ocrpogHa [o KraccuqecKoMy npuHql4[y v BKrloqaer e ce6s pa3Aenbr <<Bne4enze>>,

<Jlur:eparypHlrfi o6:op>>, <<Marepzanrr u MeroAbD), <<Pesynrramr v o6cyxgenrze>>,

<<3axmoueuze)>, <<Brreo4u>> H <<Cnracor nrrreparypbr). Jlureparypnrrfi o6:op 3aHHMaer

nprrMepHo Il3 ot o6ulero o6rerua .qr4cceprallltrl lloJrHocrbro rrocB.rrqeH orrktcaHr4ro yrcropuyr

orxprrrzx Treg, ugeytu$urcarlr.rkr MoJIeKyntpHbIX MexaHkr3Mon o6pasonanvrfl, orLrx KJreroKz

$opuuponauvfl. vr rroAAepxaHufi l{MMyHocynpeccopHofi nporpaMMbr, csssaHnofi B rrepByro

oqepeAb, c (faxropoM TpaHcKpufirprlr Foxp3. Konfiqecrno ccbrJror 421, cywecrBeHHar qacrb

Koropbrx orHocurc.f, r pa6omvr rro cneAHero Aectrl4Jlerr4r.

Jlnreparypurrft o6:op oqeHb nogpo6HsIfi, Aaxe cJrr4rrrKoM e ceoefi r4cropnqecr<ofi .racrn.

flpu rarou noAXoAe MoxHo 6uro 6rr Harrarb n c pa6or 70-80-x roAoB npournoro eexa no T-

cylpeccopau, oco6euHo raKr{x KJracc[KoB, rcar Gershon u Tada, Ho Ar.rcceprarlkrfl, Bce xe He

y.re6nnr. C 4pyrofi cropoHbr, MHo He npuxoAr{nocb Bcrpeqarb croJrb no4po6noro u3roxeHus

HccJreAoBanzfi rpaucKpr4rrqrroHHoro $axropa Foxp3 u (pymqnonplpoBaHr,rfl rrorlyJrrrlr4rr-KJIeroK

Treg. ,{yrtaaro, rrro 6rrlo 6rr euorne pa3yMHo, ecn?I aBTop noAforoBrrr r4 Harreqaraer xopourufi

o6sop no npo6neue. Eu1e npoAyKTr{Bnee 6uno 6u o6parNTbcr B MexAyHapornrrfi x(ypHaJr rr4rla

Frontiers in Immunology (unn Bbrrue no panry) c [peArlo)KeHr.reM Bbrrrycrr4Tb rerraarraqecrcnfi

HoMep no npo6neue Treg. IO. il. Py6qon uor 6rr BbIcryrII,ITb B KaqecrBe krcAarenfl. (coua4arenx)

TaKoro c6opHura lr aBTopa oAHofo u: o6sopoe, HarrpldMep, rro pa3AenaM <Treg pr KoporKl4e

uurn6upytolque PHK>> yrlrvr <Treg r4 peBMarovgnuft aprprrr) - TeMbI rlpkrBneKnl{ 6u 6omuroe

BHHMaHr.re. MoxHo 6rrno 6u e rurreparypnrrfi o6sop BcraBr,rrb r4 pa3Aenbr no peBMaroL{AHoMy

aprpLtry H Me3eHXuMHbrM crpoMaJrbHbrM KJIeTKaM (n npeAcraBnennofi Ancceprallull grrr

cBeAeHr,r.rr [peABapflror coorBercrByloulre pe3ynbrarbl), no ero He o6.sgarenbHo.

PasAen Marepuanrr r.r MeroAbr rrpeAcraBnqercfl Bo MHoroM KJIIoqeBbIM Als Aannofi

pa6oru. @eHorranuqecKr4e v SyHrquoHa-nrHsIe xapaKTepucrllKl,I pa6otrr orAeJIbHbIX

uouynxqufi KJreroK, B nepByro oqepeAb KJIeroK Treg, uoxrro 6srno aAeKBarHo I4ccneAoBarb

ToJIbKo rrpra ycnoBr{n rronyqeuus Itranui4 uHutefi, noryqeHHblx c tIoMorIIbIo reHerl{qecKl{x

MaHr{nynrqNfi, no3non.rr}oIqux r43onrrpoBarr, na6nro4atb kr ol{eHlrBarb KoHKperHbIe norrynsqnu

T-nuvr{oqnroB. Bce 3To 6rrno UeneHarIpaBJIeHHo npoAenaHo aBTopoM c rIoMoIIIbro

MHororrucreHHbrx KoJrJrer, [peAocraBr,rBlrlux ((reuerl4qecrr{e 3aroroBKI,D) B Br{Ae MbIIxefi c yxe

rrrcMeHeHHblMrr reHoMaMlr, Koropbre aBTop AoBoAIln 4o rpe6yeMblx napaMerpoB MeroAaMlI

feHerrrqecKofi pexou6prHa\vn. Taxoe noHI,IMaHI4e neo6xo4urrtocra co3AaHlrt MoAeJIefi in vivo c

3apaHee 3aAaHHbrMr.r csoftcrsalarr Bce eue peAKo Bcrpeqaercr n pocczftcxofi Hayxe Ir AonxHo



[ocny)Kkrrb BAoxHoBnflrorqr4M rrpr{MepoM. Mne [peAcraBnnerc ., rrro B pa3Aene p*yntramr

aBTop AeJIaer aKr{eHT I4MeHHo Ha 3Ty ocooeHHocTb pa6orur, errle pa3 rloAqep]KkrBafl, Anr qero

BbIBoAI,IJIII vrrrmefi co croJIL cJIox(Ho lro4u$r,rquponannofi renernxoft. Henres pa6orarb npocro

c reM, qro IIoA pyxofi, HyxHo AoBoAI4Tb MoAenb Ha xflrBorHbrx Ao nonnofi aua-nrarvqecroff

aAeKBaTHOCTU.

B srofi cBssv\ n pa6ore IO. fI. Py6qoea, KpoMe noqrr.r Bcex 3aMeqareJrbHo

nocraBJIeHHbIX gKcrIspI{MeHToB, Bvr4lzl'tcfl. oAHa rrrepoxoBarocrE. AnneprzuecKr4e peaKulrkr B

pecruIparopHoM TpaKTe, B qacrHocru c r4nilyxquefi oealr6yulruoM acrMhr B TpaHcregHbrx

MbIIIrax c OVA-cnequ$r.ruHrruu TCR u npocrofi aJrneprrm x OVA, ropa3Ao a4erearuefi

MoAenI,IpoBaTb B Mbllrrax Ha feHeTlrqecroft ocHoBe BALB/c, [ocKonbKy y 3Tr{x urrurefi ecrr

npl{poAHblfi reneru.Iecxttit cABI{r I4MMyHHofo orBera no nyrr4 Th2. Tana HeJrb3f, 6rrcrpo

npoBecrv roHxufi a]c^aJ.rlr3 c noMoIIIbIo KoHAIrrIrroHHofo HoKayra (ncx gra KyxH.rr llolofHaHa noA

ocHoBy 86), uo rpocrble oqeHoqHbre 3KcnepI{MeHTEr rro onpeAeneur.rro nonynnrymTregu ee

I{MMyHoJloruqecKofi aKTLIBHocrv\ l(iaKt4e n 6stnt rocraBJreHst, 6un 6rr xoporurlM Ao[onHeHI{eM

r pa6ore vIIwI ee ruogrz(furaqraefi. Aerop lz caM 3aMeqaer, rrro JrefoqHrre Seno:rnurr e ganuofi

MOAeJII4 cpaBHI4TenbHo cna6s. MHe npe.4craBJlfr.ercs, qro HeBbrcoKoe rrpo.r{BneHrze

BocrIaJII4TeJIbHofo Qeuorzna B TKaHI4 JlerKoro y nauurefi c v3'vpare.trbHbrM HoKayroM IL-10 e

Treg (Puc.4A), r<alc u orcyrcrBlre rloAbeMa eKcrlpeccuu feHa ptr_IL-4, Ho He anx IFN-y (crp.

11l,4nx ocHoBbI 86 I,ruenuo orBer no rllny 1 uepr:a xapaKTepHax) voxer o6r.scn.srrcr He

coBceM yAaqHo nu6paHuofi reneruxofi xo3{rrHa.

Bce uero4bl Iro BrIAoJIeHI,IT HyKneHHoBbIX Kucnor) vrx ceKBeuilpoBaHl4ro,

I{MMyHonperJkrnvlTa\uv xpoMarl4Ha u Apyrafl. MoJrgKynrpuar qacrb pa6ortr, a raKxre

I{MMyHonorpFIecK[e v 6[oxraN.lI,I.{ecKl{e MeroAbI, coorBercrBylor HopMt}nbHoMy BbIcoKoMy

ypoBHro r{ orleHrrB alorcs unofi [cKrloq[TeJrbHo rroJro]orreJrbHo.

B xoHrercre AaHHoro or3blBa Her oco6oro cMbrcJra noApo6go ocraHaBn[Barbcfl. Ha

pa6orax, Koropble.uvccepraHT BblnonHrrn Bo BpeMtr upe6rreauux e na6oparopnu npo$. A. IO.

Py.{eHcxoro s YurasepcrlTere Baurunrroua, Cragu. YnouxHyrbre Bbrrrre gKcnepr,rMeHTaJrbHbre

pa6orrr uo SynrquoHl{poBaHl{ro Treg e 6aprepHrrx opfaHax, a raK)Ke rpoMaAnar pa6ora no

SrlrlreHerIrqecKrrM acleKTaM pel-ynflrJvrv SKcnpeccrrn $axropon BocnaJreHr,rfl, III4TOKI,IHOB I,r

Apyrlrx peryntropHblx MoJIeKyn, cB.r{3aHHbIX c rroca,4Kofi na xpouarr4H TpaHcKprrmlr4onHbrx

(paxtopon Foxp3 u Foxpl 6t;nn AoBeAeHbI Ao rIoJIHoro 3aBepr[enu.s. 3ror MareprraJr, a raKx(e

AaHHrIe rro B3akIMoBIrvIflHVe cBt3bIBaHI4r Foxp3 n Foxpl c xpoMarlrnou, 6rrnra Harreqaranbr B

xtypHanax Bblcruero ypoBH.u (J Exp Med, Science, Nature rar. I.),perlen3r4poBaJrr4cb oKcrepraMkr

BbrcoKofo KJIacca H cocTaBJrrror ocHoBy perleH3lrpyenaoft pa6orbr, qro no3BoJr.rrer BbrcoKo ee

orleHr4Tb.



Heo6xoAzMo eure orMerrrrb, uro Al{cceprarlrroHHar pa6ora IO. il. Py6uona

locrpoeHa no anroprrrMy, npr.rHrroMy renepr lns 6onrrunx crarefi e ((6onburax) )KypHaJIax:

rpe6yercx cotreraHrre sKcrrepuMeHTaJrbnblx AaHHIIX xors 6lr c Kaxr.rMrr-To KJrrHr{qecKI{MrI

Ha6nro4enuflMl,I, cAeJIaHHbrMr4 B ToM xe HanpaBJIeHHI,I I4 coorBercrByloulr4Ml,I BbI.4BlrHyrbrM

rrrnore3aM. Taxofi rroAXoA Toxe cneAyer rrprr3Harl rlennofi qacrbro Auccsprarlzonnoft pa6orrr,

B paMKax xoropofi npoBeAeHo KnLIHL{qecKoe LIccJIe.qoBaHr4e ponr{ lrMMyHocynpeccl4ll 14

poryJrrropHrrx T-xneroK [pr4 BaxHoM sa6oresaHlru c qerKo BbrpaxeHHofi ayrorauuynnofi

cocraBJrrroqefi - peBMaroLIAHhIM aprprrrou (PA).

Sror pas4en pa6orrr prcJroxreH upesurruafiuo no4po6Ho r,r coAeplKr4T rtpaKTllqecKu

BilKHbIe ua6nroAenn.fl, floKa3brBaloulne cBt3b Me)KAy KoJIIrqecrBoM rI crerreHbro aKTvBar\lt?r

peryn.rrropHrrx T-rleroK c rrxecrbro reqeHux PA, a raKlxe npeAcraBnser Kopperxqtrouuufi

aHirJrrd3 MexAy Konr.rqecrBenHrrMpr z $enornnllqecKrlMll (peqenropuuuu) xapaxreprlcrl4KaMr{

Treg n e$(fexrnenocrbro JreqeHur sa6oreeaHzt MerorpeKcaroM. ,{annufi pa3Aen pa6orrr l{Meer

HecoMHeHHyIO ApIafHOCTrrqeCKyrO V [pOrHOCTIlr{eCKyIO 3Haqr,rMOCTb rr flBlrfleTcfl. IIeHHbIM

AonoJrHeHr,reM K aHaJruruqecxoft qacrrr pa6oru. O4naxo HeAocrarKoM r,BnoxgHrlfl AaHHrIX

grofo cJreAyer rrprr3Harb qacroe .uy6nuponanl4e rloKa3arerefi s Hnilrocrpaqvlflx vt rerccte (e:ro

ug6uroqno), a rarxe orcyrcrBlre nonbrroK cAenarb r{nnrocrparlnn 6onee npocrblMv Anfl

Bo crrpvrtTvx Ia 6onee I,IHTerpanbHhIMI,L

Hecr<onrro oco6s.srou croLIT pa3Aen AkIccepraIIrII4, nocnxrqennrrfi

rrMMyHocynpeccopHbrM csoficreaNr Me3eHxIrMHbIX crpoManbHblx KJIeroK (MCK). 3ra

cnoeo6pasnax rronyn{qfirr rrJrrop}InorenTHblx KJreroK 4eficreutenrno fipof,Bffer

wurulupytou1yro aKTr.rBHocrb B orHolrreHuu T-nnu$oIII4ToB, LI Ba;rrryro ponb B 3ToM npoqecce

rrfpaer, B qacrHocrt4, MoJreKyJra ICAM-I, uro y6e4urerlbHo noKa3aHo B Alrccepralluz IO. lI.

Py6qona. Ho oAna BaxrHar oco6euHocrb AaHHofo pirAena pa6orsr - gro gKcrIepI{MeHTIrpoBaH[e

HcKJrroq[TeJrbHo c KynbrypaMr4 KJreroK. floutHo, vro n:6pan crparerl4ro flonyqeHl4s MCK ng

xuponofi TKaHr,r nro4efi, aBTop rr He Mor rlocraBlrrb KaKI4e-To gKclepl{Meu:ru in vivo, no n

Hacroflrrlee BpeMr 6es uoAreepx{AeHkr.f, n peanurofi Qusuonoru.recxoft cvryar\vrv pe3ynbrarbl

Bbrfnr.qflT cKyno. He4apotr, ny6nuraqvu no groMy pa3Aeny pa6orrr ropa3Ao cKpoMHee, qeM Iro

Apyrr,rM. Bnpoveru, TexHr4qecKr4 r.r MeroAI{qecKIr pa6ora [poBeAeHa Ha BbIcoKoM ypoBHe u,

uraBHoe, BnoJrHe BrrlrcbrBaercx n o6rqyro reMy pa6orr,l - qro ecrb perynl{poBKa I'IMMyHHofo

orBera Ha MoneKyntpHoM yponHe?

flpu oueHt srrcorofi oueHKe pa6orrr B IIeJIoM, xoreJlocb 6u uoxelarb aBTopy

ropa3Ao cocpeAoroqeHHee pa6otam HaA KauecrBoM cBol{x reKciroB. Orpounoe KoJIIT\IecrBo

KaJreK c na6oparopHoro xapfoHa, crpaHHbIX coKpalrleHl{ft (n uacurocrl4, MHe Aa}(e rpyAHo

rroHrrb, rAe aBTop Mor Br4.4erb coKpalqenue <E-rnerrn>), cr:ankrctvr.uecxu ueo6pa6orauHux



rfpas ne BJILrIror, KoHeqHo, Ha Haf{Hyro ueHuocm pa6otrr, Ho yx( ToqHo He rloMoralor ee

flpoqreHl,rro. Bsrcr<agaHHbre 3aMe\ralvr - gro cKopee rIoN(eJraHI4{ aBTopy na 6y4yrqee, o6rqax

orIeHKa erofi saxHofi pa6our ocraerct nucoxofi.

AnropeQepar coorBercrByer coAepxaHI,IIo Alzccepralll{l4, a caMa AficceprarJvrfi.

noJrHocrbro orpilKeHa B HafrHbrx crarb.flx, ony6nuronaHHblx aBTopoM B BeAyurux poccuficrux

v :apy6exnrrx )Kypnanax, pe3ynbrarbl pa6oru Aonoxeubl Ha oreqecrBeHHblx rr

Mex(AyHapoAHbIx xon$epenquxx.

.{uccepraqrx Py6uona IO.[. <<Kneroqnrre rr MoJIeKyJItpHbIe MexaHI{3MbI KoHTpont

nunrsouponu(fepaqlru r4 ayrolrMMyul{Tera) noJlHocrbK) orBeqaer rpe6oeanznu "floloxeHl4fl o

rrpucyxleHr4u )nreHbrx cre[eHeft" (y:rnepxgeno flocrauoereHrreM flpanrrentcrea P(D or

24.09.2013 r. J\b 842 c rrsMeHeH:anvrvr flocraHosrenrafi flpanurenbcrBa P@ o'r: 21.04.2016 r. i\ib

335; 02.08.2016 r. Nb 748; or 29.05.2017 r. Nl 650), rpeAbrBffeMblM K Anccepralrru{M Ha

corrc6aHrle yreuofi creneHrr AoKTopa HayK, a ed ae'rop Py6qor [Opvtit flerpounu 3acny>KvlBaer

lpIacylrAeHurr rrcKoMoft creneuu AoKTopa 6uonornqecKl{x HayK no crrelllrilJlbHocr.uM 03.01.03 -

MoneKynrpnas 6uonorvIfl vI 03.03.03 - rrMMyHonofl4t.
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