
(YTBEPXAAIO>

llpopercrop n0 nay.*rofi pa6ore
(De4epanbHoro rocyAapcrBeHHoro aBToHoMHoro

o6pa:onareJrbFroro yqpe)KAeHu.s Bbrculero
o6pa:onauHq ((Poccrafi cxnff HarllroHarrnufi

14 c cn eA o B ar e Jr b c K H ff vr e A ra q uH cxuft yH Lr B ep c r4Te r

OT3bIB

ne4yqefr opfar{r43ar{Lrr4 @e4epamHoro focyAapcrBeHHoro aBToHoMHoro

o6pa:onareJrr,Horo yqpelrAeHl4t BblclrIero o6pa:onaHux <Poccuficr<ufr

HarIHoHaJrruufr r4ccneAoBaremcxutfi MeAr4rlr,rHcxuft yHr4Bepcr{Ter I.rM. H.W.

flaporona> MnHncrepcrBa 3ApaBooxpa:neHvrfl Poccuficxofi @e4epaqraH Ha

AhccepraqnNl Kycr CoQrn ArexceesHbl IIo reMe <Ilonyueuvre, aHaJrr4g ceoficrs LI

r4MMyHoirornqecxofr ponu cy6nouynflr\Lrv NK-xreror, 3Kcrrpeccnpyroqux

HI-A-DR), [peAc'raBneHHyro Ha coI4cKaHI,Ie y.renofi crerreHrl KaH4vrp.ara

6uororu.{ecKr{x HayK rro creuI4€LIIbHocrH 03.01.03 - MoneKynrpnafl,6raororus.

Arcryar r, Hocrb reM bI u ccJIeAoBa Hlrf l

f{ucceprarlnoHHa{ pa6ora C.A. Kycr nocBqqeHa r,r3yr{eHr4ro

Mexar{r43MoB notrBJrerrtrr, QeuorunuqecKux ra Synxqr4oH€LrrbHbrx oco6euuocrefi

HlA-DR-3r(cilpeccr4pyrorrlux NK-xneroK rieJroBeKa r4 r4x r4MMyHoJrorr4rrecKoro

orBera na anrnreurr uuxo6axrepuff.

NK-r-uelKLr, vrilvr ecrecrBeHHble KHJIJrepbr, Jrr4MSou4Hue KJrerKr4 cr4creMbl

Bpo)KAeHHOfO r4MMyHr4TeTa? r,rfparoT BaxHyIo ponb B 3arrlr4Te opfaHl43Ma oT

Bupycnbrx, 6ax'repnaJrbHbrx kr Apyfl4x rraroreHoB, a raKlxe o6ra4aror
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c[oco6Hocrbro pac[o3HaBarb kr nl43upoBarb otlyxoJleBble KJIerKrI. llocreAuee

cnolicrno uo3Borqer r4crloJrb3oBarb NK-xrerru B Kar{eerBe areHToB Ang,

aAorrrunrroli anauyHorepanl4vr, kr Lr3yrleHne MeroAoB I4 MexaHI43MoB ux aKTl4Barryrvr,

HaparUHBa:artr in vitro, [onyqeHl,It iII4ToroKcI4r{ecKI4 aKTHBHofo KJIero}IHofo

rrpoirlyKTa rnrrrercr aKTyanbHoff sala.{efi .

flepexo4 NK-xneroK r43 cocroqHuf IroKor B cocroqHue aKTI4BarJvrH Mo)Ker

conpoBoxAa"r'bcr 3anycKoM nponn$epa\Lwr NK-rrerox, yBenLIqeHI4eM vrx

QyuxquoHaJrbHoro orBera, noBbrrueHr4eM 3Kcllpeccr4r4 aKTnBr,rpyrcrrlux peqenropoB

r{ ApyrHX noBepxHocrHbrx MapKepoB, B ToM r{I,IcJIe, MoneKynbr HLA-DR - rloATuna

MFIC Krracca II (MHC II). Oyurrdr4oHanbHa-rl 3Har{HMocrb MoJreKynbr HLA-DR am

xr,r3HeAeqrerbHocrr4 NK-rrerox Ao cl4x nop ocraBaJracb M€L[or43yqenofi. B

r{ac'rnocrr4, aKTyaJrbHbrM flBJr.rrerct Borrpoc o cnoco6Hocrrl HLA-DR- NK-xreror

crr,rMyJrr4ponarb aHTHreH-cueqHQr,rvHufi T-x.irero.{Hnfi orBer, rlocKonbKy

ocnonuou cfryuxrirzefi MoneKynbr MHC II B opraHr43Me flBrrfl.erafl. aHTI4reH-

lpe3eHTaur4rr. Ony6nraxoBaHo HecKoJIbKo HccJreAoBattuit, AeMoHcrprapyrolrlux

cnocoSuoclr I{l-A-DR*no3HTprBHbrx NK-xrerox r4HAyuupoBarb T-rreroqHufi

orBer Ha or''paFlur{eHHoe r{zcJlo aHTI4reHoB, rlogroMy r43yr{eHue cnoco6Hocrl4 HLA-

DR-nosu'fr4nHbrx NK-xreror rpe3eHrl4poBarb aHTHreHbr M. tuberculosis

HecoMner{iro rrBJrsercrr aKTyarlHofi. llonltruesr4e ypoBHs HLA-DR-nosr4rraBHbrx

NK - r:r ero K n rKaH ffx vr nepkr$ epnuecrofi xponrz 3 aperr,rcrpr4poBaHo npr,r HeKoropbrx

rraroJrolr4qecKux cocroqHr4-sx, B ToM rII4cJIe B JIerKr4x trpr4 ry6epxynesHofi

Hu$exr1au, rrpu 3ToM rax Syurqr4oHaJrbHafl ponb B orBere Ha AaHHyro nn$erqum

MaJro r43yqeFla.
'f 

aru na o 6p asou, aKTyanbHocrb AHccepraIII4oHHoro r4ccneAoB aH:afl C. A. Kycr

rlocil{IqeHuoe I,I3yr{eHI,Irc csofrcrn HLA-DR-3Kcrlpeccqpylo1ql4x NK-xlerox

qeiroBeKa H HX HMMyuoJrorr4qecKoro orBera Ha aHTHreHbr Mr,rKo6arrepafi., grrx

$yrr4aveula;rruofr HayKH, a B nepcneKrnBe vr ans. npaKTr,rqecxofi MeAHrIHHhr, He

BbI3brBael cougeunfr.



H ay v rr a n H o B r{ 3 H a I{ c cJI eA o B arufl,,, rI o Jry q e H H bI x

pe3yJrbraroB H BbrBoAoB

/(r4ccepraqHosuoft pa6ore C.A. I{ycr oxapaKrepll3oBaHo ABa nyna

ur4pKynr4pyrour4x r uepu$epiauecxoft KpoBI4 qeJIoBeKa HLA-DR-IIo3I,IrI4Buux NK-

KJIeTOK. pa3nHr{aIOUdIZXCt IIO
1 t

Qyuxquouartruofi aKTLIBHOCTI4: MeHee

gn$$eperrriupoBanHbre KJrerrrz HLA-DR*CD56b'i8h', H 6oree 3penbre KJrerKI4 HLA-

DR-CD56climgp57+, B roM rrncJre aAanrnBHbre - 3Kcrrpeccr4pylorrlr4e NKG2C.

6o-uee 'roro, BnepBLIe rroKa3aHo, r{To aKTI4BaIIufl, v yBenr4ileHl4e 3Kcrrpeccuu HLA-

DR u NKG2C sa NK-xrrerKax npoucxoAnr yx(e Ha ara4vrn araSSepeHIII,IpoBKZ

CD56drmCf)57-, 14 rro pflay ApyrHX xapaKrepHbrx SeHoruuuqecKl4x u

Syur<quoHaJrbubrx rrpH3HaKoB Mo)KHo [peAnono]Kl4Tb, r{To NK-rlerrn

6p56rimgD57 NKG2C* rBJr.rrrorcr rrpeAruecrBeHHr4KaMlr aAanrr4BHbrx KJreroK

CD56d i ' ' 'CD57 NKG2C' .

Pa:pa6oraua aQSexrnnnar MeroAHKa 3KclaHcr4l4 HLA-DR-rIo3I4TI4BHbIX

NK-rc,relox in vitro c Hcrrorrb3oBaHlleM IL-2 u Su4epHux KJIeroK K562-mbIL2l,

no:rBo.irrrorrlar yBenu.uvrb r4x KonuqecrBo lo 80% u 6oree. llorca:ana aaao\Har\vrfl

oKcnpeccuu LII-A-DR na NK-xnerKax c rpoAyKIILIeir uwu IFNy ex vivo n in vitro u

c 6oree HirleHcr4Bnoi.i 4erpaHynflrlr4efi uo orHolrreHr4ro K Qrz4epnuM KJIerKaM.

Burnrerro, qlo ilpr4 3KcnaHcr4r4 NK-xlerox in vitro oKcrtpeccnq HLA-DR

accorlr4r.rpoBaHa 'raK)r(e c BbrcoKofi nponra$eparl4BHofi axrraeHocrbro, a raKx{e c

6oiree sbrcoxofr 3Kcrpeccneft peqenropoB NKG2D, CD86.

Bncperre rroKa3aHo, r{To in vitro 3Kcllpecciax HLA-DR uoxer 3ailycKarbcq

He -r'oirbKO ?K3oreHHbrM IL-21, uo 14 [poAyrlr4pyeMbrM caMHMH NK-xrerKaMrI

3H,qorer{rrrrv IFNy, no STAT3- u ERKl/2-gaBr4cr{MoMy ryrr{ qepe3 aKrraBallurc

nso$opnar,r 3'rpaucrpurrrlr4oHHoro Saruopa CIITA.

I Iovr,ruo 3Tofo, B Ar,rcceprauuoHHofi pa6ore noKa3aHo, r{To B KpoB}I

rraqr4eu'ron, dorrrrrrx ry6epxyJre3oM, Aortx HLA-DR- NK-rneroK rroBbrrrreHa IIo

cpaBrierrr4ro co :ll1opoBbrMn AoHopaura. B orBer Ha crr,rMynrrlr4ro pa3pyrxeHHbrMl{

6axlepHxryvt M. tuberculoszs :aperrrcrpl4poBaHa 3Kcrrancyrfr NKG2A*CD57*KIR-

HLA-DI{' NK-xreroK, r4HreHcrrBHee rpoAyur4pyrolilux IFN1 B orBer Ha

3



Mr4Ko6aK'repuanbr'rbre aHTHreHbI,.IeM HLA-DR-nerarr4BHbre NK-xnerxu. Anropou

BrrepBr,re lrpo/{eMorrcrpr4poBar{o, r{ro HLA-DR-rro3lrrnBsrre NK-rJrerKLr cnoco6urr

3anycKa'r'r, crrerqusr4r{ecKyro aKTrrBarlr4ro CD4* T-xrerox nocJre npeABapr4remuofi

uuxy6aquz c pa3pyrrreHHbrMr4 utttco6aruepuflMp1 oAHaKo c uenrurefi

a$$e xrunuocl'bro, veu npoQeccproHaJrbHble aHTr,rreH-rrpe3eHTr4pyrorlr4e KJrerKra.

focronepHocrb r roJryqeHHbrx pe3yJrr ,TaroB H BbrBoAoB

Me'ro/Ir,r.-recKar qacrb pa5orur C.A. Kycr BbrrroJrHeHa Ha BbrcoKoM ypoBHe c

npr,rMcHerrueM 6orluoro ua6opa coBpeMeHHbrx MoneKynf,puo-6uonorr4qecKlrx

Meroi(on. 3rcuepnueHTarrbHble AaHHbre orII4caHbI r{erKo I4 qcHo, Marepuan JIofHuHo

Bbrcl'poeH. Peayrurarbr r4ccJre4onaHuff o6pa6oraHbr r(oppeKTHo c ucrroJrb3oBaHlreM

aAeKnarrrbrx c1'arr,Icrl4r{ecKux MeroAoa. Brrno4u, cAenaHHble B [ccJIeAoBaHI4rI,

corJracyro'fcr c 3aAar{aMH w He[ocpeAcTBeHHo cneAyroT v3 nonyr{eHHblx

pe3yirblalon. [] r{eJroM, pe3ynbrarbr r4ccJle4oBaHkrfl -rrBJr-rrrorc.rr AocroBepHbrMlr, a

BbrBo/iLr - o6ocnoBaHHbrMu. OcHoeHbre pe3ynbrarbr ArlccepraqraH ony6Jlr4KoBaHbr

B B c'lalrqx n MexAyHapoAHbrx r4 poccnficrl4x xypHaJrax, B ToM rrncre u3 nepeqHf,

BAK Pq), sKrrroqar Immunology and Cell Biology, International Journal of

Molecular Sciences, Joumal of Leukocyte Biology, Frontiers in Immunology,

Poccrar.rcxurz r4MMyHoJroruqecxufi xypH€ui, kr B i3 Te3r,rcax poccuficrzx H

Mex(lIyH apo/lHr,rx xou$epenqnii.

IIpu o3HaKoMrre:e^vryr c reKcroM Auccepraqnrd Bo3Hr{KJro HecKoJrbKo

:aveuairnfr, Ko'r'opbre He Hocqr npuHrlr4nr4aJrbHoro xapaKTepa. Tax, npl4

aHarIH3e 3Kcllpeccut{ IILA-DR in vivo ua NK-xJrerKax pa:ln.rHofi crerreHr4

an$SepeHrlupollKl4 (rnana 3.1.) He coBceM IroHtrHo, [orreMy pa3Aennnr4 3AopoBbrx

HHAI4BI4T'{oB IIa 2 rpyrnbl rro Aone KneroK HLA-DR* B cy6nonyn flr\Lrr4

CD56.' 'CD57- 6oree H MeHee 5%. B pa3Aene 3.3. ne ror{Ho o6rqcHeHo, rroqeMy

nu6paurt ilJItr a*arrvr3a roJrr,Ko 20 uau6oree 3Harrr4Mo araQQepeHrluanbHo

gKcIrpeccHpyIoIIIHXct reHoB. CroHr orMerHTb raKx{e HecKoJrbKo

c'tvrJtr4c't 'vLIecK14x uerouHocrefi, He coBceM KoppeKTHoe HcltoJIb3oBaHI4e

HeKOTOpr, tx ' fepMr4HoB rr  orpexr4 B HeKoTopbrx p[cyHKax.



l lprzneTleHHlle 3aMeqaHl4t He BJIHf,IoT Ha o6rqyrc rroJrolKuTenbHyro

oqeHKy pa6o'r 'r t  14 He cHr4)Karor ee HayqHylo 14 [paKTr4r{ecKyro 3HarrnMocrb.

Pa6ora C.A. Kycr f lBIrf lercf l  3aBepIxeHHbrM opr4rr{HaJrbHbrM Hayr{HbrM

Tpy/lo M, 3 acJr y)rcr4 Baroulr4M nrrcoxofi orIeHKr4.

3uaqu*rocrb noJIyqeHHblx pe3yJlbraroB Arrr  HayKrr r{  r rpaKTHKrr

IIo;ry.iettulte C.A. Kycr pe3ynbrarbl r.rMeror Qyu4avreHTulrrbHoe v

npaK'u4qecKoc 3Har{eHr4e u rio3BoJI{IoT pacIIIllpHTb HaIuI4 3HAHkrfi O MaJIO

ouucanirofi B Jll4reparype cy6nonynflL\wv NK-r<reror, 3Kcnpeccr4pyrorrlux Ha

csoefr IIoBepxHocrI4 MoneKyny HLA-DR. llonyveHHbre AaHHbre o Qeuoruue,

craAr4rx 2luSSepeHrlr4poBKr4, oy"nquonalrnoff, nponraSeparunuofi 14

uera6o:tuqecxoff aKTHBHocTH HlA-DR-excnpeccr4pyroqux NK-rcneroK r{eJroBeKa

AoTIoJIIII'r HMcrorqr4ectr [peAcraBIrer:nfl, o6 auvryHoirorr,rqecr<ofi polu NK-xlerox.

I IpaxnavecKat 3HaqI4Mocrb AaHuoft pa6oru, Bo-rrepBblx, cB{3aHa c reM, rITo

HI-A-DI{-sKcrrpeccnpyrourne NK-r<rerxu caMr4 no ce6e Moryr crarb

nepcIIcK'l'HBIII)lM afeHTOM An-g HCIIOJIb3OBaHHq B aAOnTZSHOff I{MMyHOTepail],1f],1_ 3a

cqe'f BO:rMo)KIIocl'H xou6nunpoBaHHoro r'rc[oJrb3oBaHr4q Kr4nnepHofi u anrraren-

rlpe3eu't't{pyrctqefr aKrHBHocrI4. B AasHofi pa6ore paspa6oraH :QSercrunHufi

Me'roll 3KcnaHcura cy6nonynflrJkrkr NK-xnerox HLA-DR* c r4crroJrb3osaHueNr IL-2

ra S u4c p u o fr x;re'ro.{ H o fr rrvHkrr4 K5 6 2 - mbIL2 | .

Ilo;ree roI'o, TeparleBTlrqecKoe I4ctroJrb3oBaHr4e NK-rleror rpe6yer

npe/{Bapl,l're;lrllofi cTI4MyI{IIHI4 in vitro [nx i4x HapaIIIvBa]Hr4fl r4 rroBbrrrreHr4fl.

$yrlxrlNortalsnoi,i aKTI4BHocrra. flocxonbKy cyrqecrByrorilr4e Ha AaHHbrfi laoueur

cnoco6u HapauI4Baw,vrfl, NK-x;rerox [pI{BoA{T K 3Har{HTenbHoMy yBennrreHuro

AoJII4 I llA-DR-3Kcilpeccr4pyroxlr4x KJreroK B Kynbrype, ilonyr{eHHbre n pa6ore

C.A. Kyc'r' Aattllbre o pa3nI4qHLIX I,I3MeH eHwflx, aonyrcrBylorrlux 3Kcrrpeccun HLA-

DR s NK-x.rrc'rKax, Moryr rtoMot{b rrpu paspa6orKe MeroAoB nonyqeHraq NK-

KJre'for{rro|o't'cparreBTI4qecKofo npoIyKTa.



Percouet lAaul{u no ucnoJrb3oBaHnro pe3yJrbraroB r{  BbrBoAoB

Pc:ryrl la' l lr u BbrBoAbr, nonyr{eHHbre c.A. Kycr, Moryr 6rrrr

14ciloJlb3oBaIibI 4nx SyuAaMeHTaJIbHbIX HccneAoBaaufr [pordeccoB pa3B1rrvfl,

azS$epcHql4pollKl4 Li aKTrrBar\r4vr NK-rrerox, a TaK)Ke oco6esuocrefi r4x

Synr<llnoHaJILgofo orBera Ha pa3rnrrHble aHTi4fer{br. Meronzxa 3KcrraHcI4I4

cy6rrorry;vrrJr v NK-xrerox HLA-DR* c ncronb3oBaHr4eM rL-2 v SH4epnofi
KJleroqHofr ttt'tnwu K5 62-mbIL2 1 uoNer 6rrrr ucrroJrb3oBaHa Anfl pa3pa6orru

Tep ar r c ri 'r 'z q ec Ko ro NK- r<neror{Horo rrpoAyKTa.

3aKr roqeune

I Io axlyaJILHocl' lr, uayvuofi HoBr43He, Teoperzr{ecrofi kt [paKTr4qecrofi

3Haq14MOC' I 'H ,  l {OCTOI IepHOCTH nOnyqeHHbIX pe3ynbTaToB H O6OCHOBaHHOCTT4

BbIIlo.l{oB ,{I4cceprall l4oHHat pa6ora Kycr CoStu AnexceesHrr rro reMe

<<floryveuwe, a*aJrkr: csoficrB I4 aMMyHonorur{ecxofi ponr4 cy6nonynxqrar,r NK-

KJIeroK, 3Kclrpcccupylollll4x HI-A-Db), trpeAcraBJreHHa-{ Ha co1acKa1vre yv€nofi

cretreIII4 KaHI-vi\a'r 'a 6HoloruLIecKr{x HayK, {Brqercg caMocroflTenbHbIM

3aKoI{LIeIITIbIM rlayqHo-KnanuSrzxaII14oHHbrM 14ccneAoBaHr4eM, pe3ynbrarbr

Koroporo I4Melor cyIIIecrBeHHoe 3HaqeHi4e Anr coBpeueriuofi r4MMyHonofr{r{

a MoircKy:rxpuor, i  6uo noruu.

B r4ccire Aon aHr4vr Kycr co$rr,r Arexceennrr u3yqeHbr

$u:ao:torI4 r{ecKue 14 $yuxrlnoHaJrbHbre oco6euuocrr4 gna.rHN{ofr

cy6rrorry Jrtr\prv NK-rcneroK r{eroBeKa - 3Kc[peccnpyrour4x MoneKynrr HLA-

DR, a 'r 'aK)Ke pa:pa6orau e$SexrHnurrfi cnoco6 Hapa[rraB alvrfl grofr

cy6rrorry JrrrLWLr in vitr o.
' l 'axuu 

o6pa:ou, trI4cceprall l{oHH ax pa6ora Kycr CoQrra AnerceenHrr

coo1'B eTcl'Byer I{pI4TepHxM, ycraHo BJreHHbrrra " l loloxeHgeM o npr4cyx AeHkrLr
yqeHLIX c'leueseff" (yrnepx{AeHo llocraHoBJrenr4eM llpanzreJrbcrBa p@ or

24.09.2013 r .  lVs 842 c I ' I3MeHeHkrnMl l locrasonreuuf i  l lpanurerrcrna p@:

o r  2 1  . 0 4 . 2 0 1 6  r ' .  J \ e  3 3  5 ; 0 2 . 0 8 . 2 0 1 6  r .  J \ l  7 4 g ;  o r  2 9 . 0 5 . 2 0 1 7  r .  ) , l b  6 5 0 ;  o r

20.03.2021 r. J{t426), a caM AuccepraHr, HecoMHeHHo, 3acJry)KraBaer
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rrpficI]oeHXrt LIcKoMoft crerreHI4 KaHAI4Aara 6NoloruqecKI4x HayK no

crerluaJrbHocru 03.0 I .03 - Morercyr f lpuafl 6uororuq.

Or:r,rn na Atlcoepral{I4lo o6cyN4eH rr olo6peH Ha 3aceAaHnr4 H'VIII

<Me/rnI IuI IcKaq reHoM14Ka> @e4epaJIbHoro rocyAapcrBeHHoro aBToHoMHoro

o6pa:ona'reJlbI{ofo yqpe)KAeHuf, BbIcrrrero o6pasonauHa "Poccuficxufi

HarlHorlallnrrfi I4ccJIeAoBarerrcrHfi MeAI4rlr4Hcxuff yHr{Bepcr4Ter rrMeH}r

H.W. I lup oron a " MH HncrepcrBa 3ApaBooxpaHeHr4r Pocczfi crofi (DeA epagr4

(npo'r'oi<o.;r Ns 1 or' <1 5>> ceurq6px 2021r.).

3 an e71y rou lwfi IIVI JI < M e A ra r{ ra H c Kar re H o M z Ka))
@elepaltr,Iloro rocyAapcrBeHHofo aBToHoMHoro o6pa3oBareJrbHoro yqpe)KAeHr4fl
Bblcurclo o6pa:onaunx "Poccttficxuft Haur4oHanrsrrfi r4ccneAoBarelrcrufi
Me/txtil{Hcrcvdt yHuBepcl4rer IIMeHI4 H.W. lhzporoea" MHuracrepcrBa
3Ap aBooxp anetrvrtr Po c c nfi cxoff @e4ep aulrrrr

Kaui{railar' 6uo;rolprqecKHX HayK, AoueHT

n /6_, 0g 2o2tr.

<<Ilolrrrzci, Kvraxonofr O.f .

V.{errbr r.i ceKperap r, Ot una. H.IrI. lluporona Mran:gpaea Poccur4
KaHilr4l la'r' MeIr4 r {HHc

.{eirarauaOnrra MzxafiloBua

t /

@e;lepalt,rroe locy/dapcrseH aBTOHOMHOe OOpa3OBaTeJrbHoe yqpe)KAeHue
BbIcIIIeI'o o6pa':onannr "Poccnfrcrufi HauaoHaJlrurrfi r4ccneAoBarelrcr<ufi
MeiII4Iiul{cxafr yHuBepcl4rer I4MeHI4 H.I4. fluporoea" MuuucrepcrBa
3ApanooxpaHerrnrr Poccufr crofi @e4ep ar\r4vr
117991 , r. Mocxsa, yn.Ocrponnrxuona, 4. 1
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