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CTAHOBIIIUE
OTHOCHO:

AlrceprarllroHHr{, rpyA sa Pyrrrna llnanona Cycypxora, peAoBeH AoKTopaHT KtM
na6opatopll no ,,Penpo,4yrrusHn OMI4Kc rexnoro[lu", Hncruryr uo 6nororlls u
r.rMyuonorr{s Ha pa3MHoxaBzlrrero ,,AKaA. K.EparanoB", EAH, CoQna, sa upugo6}rBaHe Ha
odparonateJrHara rl HayrrHa crenen ,r.{oKroptt n o6racr Ha Brrcmero o6paronanue 4.
Ilpupognu HayKrr, MareMarrrra u un{opMarrrxa, upo{ecuoHaJrrro HarrpaBnenue 4.3.
Bno.nornqecx[ Hayrrr rl HayrrHa ctrerlnaJrHocr rllmynoror[fl" c muQrp 01.06.23
Terra Ha Arrceprarrrounrrn rpyA: ,,OIIPE,UEJIflHE POJLflTA HA T KJIETTqHI,ITE
PETYJIATOPHN MHAIITISMII 3A PA3BNTNETO HA HOPMA]IHA
BPEMEHHOCT IIPU TIOBER "
Hay.ren pbKoBoArrrerr: AorI.l-p Belnc"nana TeprneBa, AM
Cranornqero e rr3rorBeHo or: [poO. A-p ,(urrurpuna Knpn;rona .{nunrpona-
.(uxanapoBa, AM, Karegpa uo Elrororr,r.f, upr,r MeguqrrncKrrfl Oary;rrer Ha MY - CoQun,
BKJIIoqeHa B cbcraBa na Hay.uroro lryprr BbB Bpb3Ka cbc 3arryrrara Ha Ar{ceprarl[oHxr4.f,
rpyl B:s3 ocHoBa Ha 3auonea J',lb 104/ 11.10.2023 r. Ha .{uperropa na LIBLIP-BAH -
flpoQ.a-p C.Xafipa6e4en, g6n.
Cranonuqero e pa3pa6oteno clopeA u3rrcKBanrlsra na 3arona 3a pa3Br,rrr,re Ha aKaAeMErmE
cbcraB n Peny6rura Etnraprnx, flpanrurHrrxa 3a ycroBnsra r.r peAa ra upu4o6r,rBaHe Ha
Hayru{E cre[eH]I I,I 3a 3aeMarle Ha axaAeMl{rtrrrr AJrbxHocrr{ B Brnrapcxa axaAeMur Ha
HayKI{Te z flpannrutl{Ka 3a il3}IcKBaHr{rra, ycJroBuflTa u rrpaBr{nara sa npu4o6r{BaHe Ha
Haywrn crerleHlr rl 3aeMaHe Ha aKaAeMr,rqHE AJrbxHocrr,r n Hucruryr no 6uolorurs E
r.rMynororn fl Ha pa3MHoxaBarrero,,AKag. K. Bparanon"

,(annn orHocHo npoQecuoHaJruoro pa3Brrrrre na,(orropaxra
Pyu.aHa HsaHona Cycypxona npngo6nna O6pasonareJrHo-KBaJrrr(fuxaquouna crerreH

,,EararaBbp" rro Monerympna Euonorus n EuororrlqecKu.f, (paxyrrrer xa flnonAnBcKr{f,
yHlrBepcr{Tet ,,flantctrfi Xtren4apcK[" rtpe3 2013 r., a O6pasonareJrHo-KBaJruQuxaqnonnara
creneH ,,Marucrbp", rro Ezororzs Ha pa3Br.rrr,rero, n Co([uficKr,r.s yHr,rBepc]rrer ,,C8.
Kruuenr Oxpugcru", E[ororuqecx]r Saxyrrer, roJryqaBa npea 2015 r. flpes 2015 r. cneg
crreqeJleH KoHIq?c flocrbrlBa Karo acr4creHT B I/lacruryra no Enororra-f, u Huynolofl{s Ha
PasMnoxaBaHero ,,AK4,4. Kupun Bparanon", BAH, a or 2016 roAr,rHa e 3armcneHa Karo

AoKTopaHT sa paspa6orBaHe Ha Ar,rcepraqr,roHeH Tpy.q rru cbrrlm HayqeH r,rHcrr,rryr. Pyrraena

Cycypxona LrMa cbrqo raKa uparcrr{qecKa AefiHocr xaro 6nonor-eu6puonor B Jla6oparoplll,r
uo Peupo,qylcTfiBrra MeAHrIrrHa. Ts e cueqilaJtu3rtputa n Me,uuqilHcnptfl, yHr,rBepcr{Ter fpau,
EFIS-L Short-term Fellowship (2019). Yqacmarra e B pa3pa6otsaHero Ha 3 Ha1,.mu
IrpoexTa, lprnuancupanu or @HI4 ) a Ha eAr,ru [poeKT, no flporparvra 3a rroAroMaraHe Ha
MnaArr yqeHr,r lr Aorcropzurru n BAH, e pbKoBoAr{TeJr Ha Hayqur{x KoneKT}rB.

Pyuxua Cycyprora e 9nen na Enponeficxara acoqr{aJlr{f, sa rloseruxa Peupogyxqus H

Eu6puonorur (ESHRE) u ua Eurapcxoro ApyxecrBo ro I4uyaonorru KbM Crrosa ua
Y.reHllre n Burapux u EnponeficKara QeaepaqIax Ha EMyuoJrorrqrr{re ApyxecrBa (EFIS).

Crpyrrypara Ha Arrceprarlronrrrrfl TpyA
O6crxlarulrr ArIcepraIIlIoHeH TpyA e paspa6oren na 100 crparrnrllr, crpyrcrypupaH e c
neo6xoAuuroro cborHortreHrre Ha cbcraBHure ltry qacrrr r! BKJrx)rrBa cJreAHrrre ocHoBHrr
pa3AeJrrr, KorITo ca cro6pareHrr c rr3rrcKBaurrrra (nxllorreHlr B flpanrruruxa 3a ycroBn-flTa
v pe4a ga np[.qo6uBaHe Ha HayqH[I creneHu rr 3a 3aeMaHe Ha axa^eM]rrrH[r AnL)KHocrH r]

BAH u flpanururrKa 3a [I3ucKBaH]rsra, ycJroBr{rra }r [paBr,rJrara sa rrpr4Ao6[sane Ha Haywr]r
crerleHu I,I 3aeMane Ha axaAeMrrtrHlr AnbxHocrrr B VlBylP,,AKaI. K.Eparauon"): Cnncrrc na
rr3rloJnBaHrrre cbKpaueurrfl; Brnegenne - I crpanuqa, Jlureparypen o6rop - 22
crpaHrrrllr; Xnuoresa, IIer rr 3aAarrr -2 "rp.; 

Marepua.lrrl rr Mero.qn -13 crp., Pesy;rraru -
20crp.;,(ncrycur-7"rp.;IIssoAr-l"rp.;[punocn-l"rp.;Eu6lnorpaQnn,acbuo

1



TaKa tr Cnneur rra HayrrntrTe srartrtr rr yqacrrls B Eayqnn Qopynrn BbB Bpb3Ka c
A[CeprarlEoHErrfl TpyA.
En6;rnorpaQcxara ctrpaBKa ce ocHoBaBa Ha Jrr{TeparypHr,r r{3Tortrrr{rlfi c flprKo orrrorneHr{e
K:bM AucKyu{panur npo6leu. Bn6luorpaQurra BKJIIoTTBa 229 uexgy*apoAHr{ JmTeparypHr{
I{3TottrrrlKa. I{rmparu{Te rpyAoBe ca Ha Jrar}rHr{qa. fonsMa qacr or Il}rr}rparruTe crarr.M ca
uy6nuryranu [pe3 uocJIeAHr{Te roAr,rHr{. Pesyrrarure, BKJrroqeHu B Ar{ceprarluoHHrs rpyA,
ca uy6.rmryBarlrt B ABe crarr{r{, Korrro ca B crrucaHr{fl c [rMfraKT r[arcrop. Marepraarmre,
cBbp3arrrl c lucepralll{ouHru TpyA, ca AoKJraABulHu ua 9 Haywru Qopyr'tr, 5 or xouro ca
MeXAyHapoAHrr. AucepmlfuoHrrr{flT TpyA e (puHaHcono [oArroMoruar qpe3 fracrrrero Ha
AolcToparrra B ABa HayqHI{ rlpoeKra, eAr{H or Kor{To - uo flporpaMa 3a rroArroMaraHe Ha
MJI4Alr )rleHlr, .unftro pbKoBoAr{Te.n e,{orctoparrrbr, r{ eArrH, ([unaxcupan or OHI4, MOH.
.{ucepraqurra BKJIIotIBa }rJrlocrparrrBeH Marepr{zlJr or 23 Qrrypu, 3 ra6nraqra n I
rrplrJroxeHr,re.

Ilsroxenuero e flcno. florcasann ca: trp[rr[EHo-c.[eAcrBenara Bpbsrca MerrcAy
arraJrtr3rrpaEtrTe Qarrn u co6crneqr AaHEIt, KaKTo n raqur6orennre MeArrKo-
6no.nornqun n QynlauerrraJrrru trMyrronortrqnrr tro3xantrs Ha Aorcroparrra.

Ar<r'ya.nnocr rr 3rraqtrMocr Ha Atrceprarl[onntrs rpyA
flpelctaneur{flT MI{ 3a crauoBuqe Ar{ceprarlr{oHerr rpyA e nocBeren Ha aKryaJrgrr

QynaanrenraJrrr[ n rclrrrntrtrn[ trnrynonorrlrrurr upo6.neun Ha peupoAylcTtrBEara
MeArrqtrHa, tr e cBbp3aE c Bbnpocll, oTEacflqrr ce Ao: rrMyHonoftrrrEaTa xoMeocTaSa;
3rraqeurrero Ha aKTuBaqtrorrntrrr troreHruaJr Ha Tregs mrnrQoqnru 3a trocrtrraue rra
rrMynoJror[qua roJreparrrrrocr, rrpe onpeAeJrflrre Ha nrryuo$enorrrrruara
xaparcreptrcrrrKa rra nepuQepnure Tregs; Ao eKctrpecrsra Ha arcTrrBaqnorrnrr
MoJrercyJrtr tr Ea cBbp3arrrrTe c rflx ctrfrraJrrrn trbruqa, [pu ,KeHlr c petrpoAyrcTtrBHtr
upo6nerrr.
Ilocranenf,Te 3a arraJrrr3 n AtrcKyctrfl Bbtrpocrr trMar orrromen[e rcBM ocrroBnrr Hayrrgn
upo6;reun c MeAf,Ko-6nonornsuo, AeMorpaQcro rr coqtraJrno f,3parmenue - 6esuroAf,ero
B qoBertrKf,Te tro[ynarltrtr, c pa3nFrEa eruotrarafeEe3a, gborBerrro JrerreHtre il
trporuola, KaKTo tr pa:|Bf,Ttrero Ha EopMaJrrra 6perrennocr nprr rroBerca.

Or 6egunoAl{e crpaAar 10-15 Yo or raprHbopcxure 4nofiKr{, Karo erroroil,rsra Ha
nnQepranutera, KaKTo u Ha rroBTaprrqlrre ce p{urHu (perarrun sary6a, ocraBa rrpu
3HatmTenerr [poIIeHT ot gnofixure rrer,r3rcHesa. B ro3rr cMrrcbJr, ArrceprarlnonurrflT Tpyl e
trocBererr Ea Mnoro Ba2fteH, ar(ryaJren, u KoMtrJrexcen upo6JreM Ea llnayno6uorortrsra
rra pa3MEoxaBaEero. ToE e tr trpeAtrocraBKa 3a oTKptrBarrero Ha rroBrr Af,arEocrErrHn rr
trporHocrtrrrxf, troAxoArr trprr coqtraJrno BrrarrtrMtrTe AeMorpaQcxu upo6;reuu, cBbp3anu
c 6esu;roAnero upn qoBeKa.

[ucepraqtronrrnsr rpyA e rqqrn6orren, c SynaanrerrraJrerr tr trptrHoceu
xapar$ep, tr e peynrar or roJrflMo no o6err, KoMtrerenTno upoBeAeno rl3clreABane B
o6.rracrra Ha ocnoBrrrr MeA[Ko-6uo;roruqn[ rl rgrrrHrrrro-trMyEoJrortrqnrr upo6;rerru.

JlnreparypH[sr o6rop e rrcrreptrareJreH cro6parno reMara rra Arrcepraqrlountrfl
rPyl u cbAbpxa Kprrrrrqen arraJrtr3 rra qrrrrrpaHrrre Aarrnrr. B nero ca trpeAcraBerru:
ocnoBHlrre Mexarru3Ml{ ua upulo6r,rBarre Ha rleuTpaffra u uepr,r([epHa uMyHHa roJrepauTuocr
B xoAa Ha turrrlreH-He3aBrlcllMara u arrrr{reu-3aBrrcrrMara gu([epenqraqlu Ha
uMyHoKoMrIereHTHure KJIerKu; ocHoBHu cy6uorrynaqilil Ha Tregs nurra([oquru r{ Tf,xrrara
urvryno([enorr{rrra xapaloeprcr}rKa (xoncreraquara np:a eKcrpecr{rra ua FOXP3, CD25,
at$a qtfieduruuqama na IL -7 peqenmopa, CTLA4, peqen nopa 3a ?JrurKoxopmuxoad-
undy4upauqufl myrrop Herqromusapat4 Qaxnop, TNF, Neufiopilin 1, Helios ). Axamsupa
e crerleHTa Ha excrlpecr4s. Ha HLll-DR, ,<aKrno u nporun*ama I cmenenma Ha eKcnpecun
nod ctsdeficmoue Ha pa:rJtuquu cmuilynaquoHnu Jtloiletgnu Ananusupana e cbqo raKa
u Synxuttsra Ha Tregs I{ Mexarlr3M}rre r{M Ha 4eftcrnue qpe3 KoHTaKTHo-3aBr{crrM }r
KoHTaKTHo-He3aBlrcuM HaqlrH. flo4po6no ca aHaJrr{3r,rparrr{ AaHHr{Te orHocHo aKruBarlrrrra r.r
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clnraJrr{3aql{, Ha Tregs [ocpeAcrBoM ABycrerreHHr{, Mo,qeJr. Oco6en }rrrrepec
lpeAcraBJrrBar v AaHHI,ITe orHocHo "Huynonorurtrrri[, rrapaAoKc Ha 6peuenuocrra",
rlpeBaJrr{pilIero Ha roJleporeHH}r KJrerKrr na uafi.uauo-([erarurara rparrnla ]r rf,xuara
nrraynoSenorl,IflHa xaparffeplrcrlrKa rrpe3 pa3rurrtrrlrre eraIII,I na 6perraenHocrra.

B tpqququuTe rra PenpoAyrurBrrara 6noJrorrls n rrMyHoJrorrrs, pa3BtrBarr[ upll
HayrrntrTe rr3cJreABaHus s IIEIIP, ca ctroMenarrr rr HflKorr acneKTrr rra trMynoJrortrqno-
o6yc;ronenoro 6esuloAue [prl rroBeKa, acoqntrpaxo c trporr3BoAcrBoro rra
ctrepMoaHTETe[a (cnepuoar.nyrnunpaqu), aHTrr-oBaprraJrHtr aHTnre[a, aHTu-
QocQo;ruuEAH[ anTrlrqrra, KaKTo E AaHrrrr ornocno poJrflTa na NK rclrerKrrre trpn xeHn
c perpoAyr$trBHtr Eeyctrextr. JlnteparypEtrsr o6sop noKa3Ba orJrtrrrrrara
o6qo6uo.nor[qHa E crreqtraJrrr3[paua rrMyrroJrorrrrrua rroAroroBxa na florcropaHTa.

Ha Qona rra ro3rr saqr.rr6ouerr JrrlTeparypen o6rop ca rBBeAenn pa6ornara
xtrtrorega, rr rleJrure rr 3aAarrure Ha ArrceprarltronEtrfl rpya. I4srasaHa e xu[ore3ara, qe

KoruqecrBeHl{ [poMeH]r B peryJraropsara T-rc;rerbqHa trorryJraqns, oqpeAeJreHa Karo
CD4+CD25+X'OXP3+, Morar Aa 6r4at uprI.rlrHa 3a Heyctrerma 6peuenuoct. Ho
napaJreJlHo, B rrrKor{ cJrrra}I Ha HapymeHa r,rMyHHa ToJrepaHTHocT, e rraMepeHa 14 Apyra,
uo4o6na ronyJlarll{fl, Koflro eKcrrpec}rpa FOXP3, Ho He n CD25. Brn nprsxa c Koero, ce
rr3Ka3Ba tat4eflTa, qe e BbBMolf,Ho CD25 orprlqareJrnnre Tregs Aa r,rMar orHomegr{e KbM
cb3AaBaHe Ha I,Ilryr{oroJlepaHTHara cpeAa, ueo6xo.ryrua 3a ycrremnara 6peuennocr. Trfi
xaro CD25 e u 6ener 3a aICTlrBarIws. Ha T-xnerrure, ce [peAloJrara, qe BeporrHr{Te
KoJIlrqecrBeHI{ rlpoMenu n ueprn([epHure Tregs Morar Aa 6rAar acoq[]rprulr r{ c orKJroHen[s
B eKcnpecilaTa Ha ocHoBHr,I aKTlrBaIIlroHHrr MapKepE u cBsp3arrH c Trx BbTpeKJreTsrmlr
crrfHaJrrr[ MoJreKyJrrr.

I{e.nra rra Aucepraq[orrErrfl TpyA e: rpoyrrBaHe Ha eKcrrpec:aflTa Ha MoJreKyJrara
CD25 LI Ha aKrI{BaIIr{oHrIr,u MapKep HLA-DR Bbpxy FOXP3+ peryJraropnu CD4+TKrrerKrrr,
rt Ha cBrlp3tlur,ITe c rrx ocHoBHlr rparrc4pr{Erlrroun}r (parrropu il eJreMeHTr{ Ha
BbrperJrersttr{ara cr,rrHaJr}r3arlr4, (pSTATSa u ERKI/2), rpu xeHr,r c perpoAyrTr,rBHr,r
Heyc[exx.

Paspa6otnaHero Ea Arrcepraqtrourrrrfl TpyA Brc;rrcuna 4, trpo[3Trqarqrr or qeJrra
BaAarrnr KotrTo ca roqno tr3Jroxentr. Te ca cBbp3arrtr c: @enotr,rruro xapaxTepr,r3r4parre Ha
cy6uonynaqzl{Te peryJlaropH}r I{ He-peryJraropHr{ T-xnerxrn n uepuQepna rq)bB Ha paxAaJrr,r
xeHrl I,I [aq]IeHTKI4 c peupoAyrT]rBrrlr Heyclexu; CpannlrreJreH aHaJrr{3 rra: [oBbpxrrocrHara
eKcrlpecr{fl na HLA-DR r CD25 rloJroxr{reJrH}rre }r CD25 orpr,rrlareJrHute FOXP3+Treg u
nTreg cy6uorry;raqul,r MexAy KoHTpoJrrrara rpyla u [aq[reHTrilTe; Ha BbrpeKJrerbrtrrara
excrpecrs ua pSTAT5a u ERK1/2 MorleKyJllrre B CD25 rroJroxr{reJrHr{re u CD25
orpl{Ilareffrnre FOXP3+Treg u nTreg cy6norrynaqrr{ MexAy KoHTpoJrr,r r Eaqr{eHTr.r;
rpocre.{sBarre Ar,IHaM}rKara ua HLA-DR, pSTAT5a u ERK1/2 rraonexyru,r B ycroBr,rs Ha in
vitro ctuttytral4^ilfl. c lL-2 tpu CD25 rroJroxr{reJrrr}rre }r CD25 orpr.rrlareJrHure Tregs.

Marepua.nnre u, [3noJnBaHrrre MeroArr ca uog6panu noAxoAflqo. Te ca
AocrarbrrHtr tro o6eM sa AogroBepeH KarrecrBerr tr KoJrurrecrBerr aHaJrEs. BcEsKr,r
I,I3cJIeABilrus. ca [poBeAeH]r up]r crpuxTuo c[anBaHe Ha errrtrr]rre rrpaB]rJra sa pa6ora c
IIaII[IeHTrL llscnegnaru ca: KoHTpoJrHa rpy[a or KJrr,rHr,rEro 3ApaBr,r paxAaJrr{ xeHr4, rr lpyla
Ha rIaqlreHTKI,ITe c pelpoAyKTlrBHr{ Heycnex}r, pa3rrpeAeJrgHr{ rro l}rarHo3}r B Tpr,r rroArpylE.
MeroAuqnrlflT rroAxoA e KoMnJreKcerr rl cborBercrBa rra nocraBerrtrTe ueilr. Toft ce
ocHoBaBa Ea HqKoJTKO rJraBHrr tr B3arrMrro AotrbJrBarq[ ce cbBpeMeHHE rpy[rr oT
MeroArr c MEorrecrBo troAMero4u. I,IsnoJBBaHr{ ca: MeroArr 3a rroJD raBaHe Ha KJrerbEr[ilI
rorlyJlaquu; In vitro cr.uvrytrrulll Ha uepu$epnu MoHoHyKJreapHr{ KJrerrrn; flporowra
IIrIroMerpI{, (FlowCytometry); PrimeFlow RNA assay; Kon([orarrHa Mr{Kpocromu IF
(urvryno([rryopecqeuqur); MeroArr 3a o6pa6orxa Ha peyJrrarrre rrpe3 cuequQuuen
coQryep il crarncrrrrrecKr anaJrrr3 - KoJrrrqecrBeH trapaMerp[rreE u[tu
EetrapaMeTpErreH TecT, KaI(To I| Kope[aqrroHell aHaJrtr3.
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Ouucannero Ha MeroArrre e Mrroro rorrno, nogpo6no n r4,qr.ir6oueno, tl
no3BorsBa rflxnoro troBTopeEtre or Apyrtr rr3cneAoBare.ilL Brcrroqexn ca tr Tptr
ra6.rrnqn c rrbJrrrtrTe AaHEtr Ea BcurrKrr u3rroJr3Banrr arrrureJra trptr trprrJroxerrtrTe
METOAII.

Ouucannero Ha co6crnenure pe3yJrrarrr e trpeAcraBerro saArr6oqeno n
rortrrrEo. To uoragna MeroAI,IErara rlo,qroroBKa Ha r{omopaura r,r HeroBara cb3HareJrllocr B

pa6orara. ZsroxeHuero cneABa Jrorzrtrro crpyrffypara Ha Jrlrreparpmuc. o6sop rl ocHoBrrr{Te
34Aarrlr.

Pesy;rrarure ca tr3Jrortcentr n 9 rnanntr pa3Ae[a c troApruAqrrrr, EflKotr or KotrTo
ca:

1. OEHOTI,IIII4HATA XAPAKTEPI4CTI4KA Ha Tregs e ycrarroBena qpe3

MHOTOTIBeTHa rrpoToltrra qrrToMeTpr{f, .

2. l*tnwt3 HA pEryJrATopHlITE (Foxp3+cD2s+r-) u HE-pEryJIATopHr{ (Foxp3-
CD25+/-) CyEIIO[yJIAItrII4 T-IC,IETKI{ IPII XEHI{ C PEIIPOAyKTI{BHII HEyCIEXII ]r
TrxHoro cpaBrleHl{e c re3I,I [pI{ KoHTpoJmara rpyla. ,{orropautrr ycrztrroBrBa 3narrrrreJrrro
ro-MaJrbK rrporleHr o6rryr peryrra.ropnrn T-r^uerru.r (CD2s+Tregs) [%FOXP3+CD25+ CD4+
T-rc.n.] rrp]I naII[eHTKI,ITe orKoJlKoro rrp]r KouTporrr\ a cbrqo raKa B KoHTpoJmara rpyfia or
paxAaJII{ xeHI{ e AoKa3aH I{ rlo-BrrcoK [porIeHT He-peryJraropu]r, so CD25+ T-xlerxra
(CD25+non-Tregs), [%FO)G3-CD25+ CD4+ T-rn. ], n cparneu]re c raq]regrxr{re.

3. IOHIDKEHI4 ECTECTBEHI,I PE|YJIATOPHI4 T-KJIETKI{ (nTregs) IIPI4
nAUI4EHTKI4TE.

I4rrpanorrynaqlroHnr{flT arrairr,r3 Ha nepu(lepuure peryJraropH[r T-x.uem.mra
rlorlyJrarlrru tIoKa3Ba, qe [pE xeH]rre c yclerrrHa 6peuennocr ra3]r rronyJrarl[, e cbcraBena
rJraBHo or CD25+nTregs, [%CD45RA+FOXP3+CD25+CD4+ T runa([oqraru] n cpaBHeHr{e c
uaqrIeHTKI{Te, a rro-HrlcbK rlpoqenr CD25-nTregs e na6rnoAanarr B rrarlueHTcxara rpyra
XEHII.

4. I43CnE @AHE EKCIIPECI4TITA HA AKTI4BAUI4OHHI4-fl MApKEp.
Yctanonen e ilo-EI,IcbK rlporleHr Tregs u nTregs B rpyrrara Ha xenr,rre c

perlpoAyrrrEBrrlr Heyc[exr{, a csqo Tarr,r fpyrra ce xaparoepu3Epa I{ c froHr{xeH [porIeHT
aKrlrBrrpzrnr{ HLA-DR+ KJrerKr,r.

5. I43CnEABAHE HA OOCOOPHJII4PAH STAT5A B PE|yJIATOPHI4TE T-
KJIETbqHI,I CyEIIO[ynAIII,II4, xaro rorryqeHr,rre peyrrrarr{ rpeAnorrarar Bs3Moxur.r
oTKroHeH}Is B crlfrraJlHo [peAaBarre ]r troHExeH arffr,rBarll{orreH Karraq]rTeT Ha peryJraTopHvTe
T-xrerxn qpr,r [arIHeHTKr,rre c peqpoAyrffr,rBHr{ Heyclex}r.

6. IN I/ITRO CTI4MyJII{PAHA EKCIIPECLIfl, HA pSTAT5a I4 HLA-DR, xaro
uepu$epnr,I MoHoHyKJIeapHr{ KJrerKr{ ca crr,rMyJrr,rpaH}r c lL-2 caMocrorreJruo wrr B

xolrr6rauaqzg lL-21 c antu-CD3/CD28 sa 15 ao 30 rr,runynr. Peayrrratu or crr{MyJraqr{oHHr{re
eKc[epI{MeHTrI, [oKa3BaJrpr Bapr{arl[E B eKcnpecwflTa Ha ABara r,r3cJreABarrr,r MapKepa,
rlorBbpxAaBar pa3Jll{Kr,rre BbB Bb3MoxHocr}rre 3a arff}rBr,rparre Ha peryJraropnrre T-x"uerr<ra
npl{ xeHr{ c pelpoAyrcT}rBHr{ Heyclexr.

7. H3CIEABAHE HA ERKU2+ KJIETKI4 IIPI4 XEHI,I C PEIIPOAyKTIIBHI,I
HEyCIEXI4, Karo B rpyrrara Ha [aqrleHTKrrre ce ycranoBrBar rro-Bucoxr,r Er,rBa na ERKI/2
loJIoxI{TeJm}r KJrerKE, 3aeAno c rro-HucKr{ [porlenTrr na pSTATSa* u na HLA-DR+ uerxn.

8. IIO-MAIIbK IIPOIEHT HA ERK2 (MAPKI) EKCTIPECI4PAIIII4 Tregs n
|PyIIATA HA IIAUI4EHTI4TE, ycrarroBeHo ypes PrimeFlow RNA assay.

9. IN VITRO CTI4MvnAIII4fl U IIPOCnEATBAHE IIA TIPOqEHTA ERKI+
(Extracellular signal-regulated kinases) KJIETKI{ B COPTI4PAHI,I CD25 HE|ATI4BHI4
CD45RA+CD4+T KJIETKI4 OT 3APABI4 KOHTPOJII4. Pesynrature rroKa3Bar
Bapraqlrr,ITe BbB Senorannure panJutrr{, na ERK1/2 ra mRNA ercrrpecrrra Ha ERK2+, u
Morar la 6t,Aar cBbp3arr[ c Hapymeuufl. BlsB BbrpeKJrerbttrrara cr{EraJu3arlzs, Karo EMar
3Haqenr,Ie ocHoBHo 3a cylpecraBHrls Ka[aqr{Ter Ha peryJraropnr,rre T-xnerxr,r qprr flaq[euTKlr.
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florryuenure 9 rpyura pe3yJlTarr.r AorcropaHTbr o6o6qana B eAHa o6qa ilAefl, crropeA
Korro rrpu uaqreHTKI,ITe ce ycraHoB.f,Ba tro-Hrrcbx trpoqerrr FOXP3+pery.rraropnu T-
I(Jrerbqrrr trorryJrarltru (Tregs n nTregs), He3aBrlcrrMo or ercnpecrrflTa Ha CD25.
,(annnte sa FOXP3- T-r.rretrwrure fiorryJrarlrr]r rroKa3Bar rro-Hr,rcbx rrporleHT rra
CD2S+xnerKI{ I,I ro-BI,IcoK rlpoqerrr sa CD25-xnerxr,r B uepu([epna KpbB upr{ rrulrreHrxr,rre.
B rpyrlara Ha TIaIIueHTKI,ITo ce ycraHoBsBa rro-Hr,rcbx rrporleuT HLA-DR+ u
pSTAT5a+KrIerKtr n n CD25 rloJloxl{reJrHvrre) vr n CD25 orpr{rlareJrHure ([para1uu. B
p$ynrar Ha crI{MyJIaIIuoHH}ITe excrrepilMeHTrr c re3r{ ABa Mapxepa ce AoKa3Ba, .re Tregs n
rpyrrara Ha rraq[errrtrTe He pagBnBar orroBop r(bM lL-2 caMocroflTqlruo EJrtr
xorr6nnaqusra lL-2lanrn-CD3lCD2B He3aBrrctrMo or BpeMero Ha rnny6upane. B
rpyrlara Ha raIIrIeHrKI,Ire rlporleHrr,r na pERKl/2+xletrul r,r B ABere CD25 cy6uouylaqura
H4ABI{rIraBa ro3I,I B r(oHTpoJrr,rre, a ro3r,r ua ERK2mRNA* excnpec}rparq}r 25Tregs e r1o-
HlrcbK. Tesu pasrmKl{ [oKai]Bar, qe rrpra [arI]reHTKr{Te aKil,rBr,rpilrero Ha peryJraropnrnre T-
KJIerKrl (crnrauxoro [peAaBarre u/um rroBbpxHocrHa exclpecrl, Ha aKT[rBarI]roHHr{
uaprepra) ce prcruqaBa or roBa rIpI{ KoHTpoJrrrre, Koero trpeArroJrara qe Tregs, yqacrBar B
nMyrrotrarorerre3ara Ea rrpoMeHerrara trJItr rrapyrtreHa trMyHEa roJrepaETrrocr trptr
naqllerrTKtrre c petrpoAyKTrrBHtr rreyc[ex[.

Anarrlrrr u o6crncAarrero rra peyJrrartrTe rroKa3Ba yMeHlrero Ha ArrcepraHTa,ua
cb[ocTaBs JMTepaTypHI,ITe AarrHil, AZ KOMeHT4pa [OnyqeHnTe pByJrTaTil u Aa rrpaBr{
Morr'IBr{puuu o6o6rqenn , ocHoBaBalq[ ce na ([arronorurrra. Znrocrparr,rBnr,rflT Marepr,rzlJr e c
BI,IcoKo KaqecrBo r,I AocrarbqeH rro o6eu sa r,r3nbJmeHr,re Ha rrocraBeHr{Te 3aAarg.

Pesyrrratll or AlrcepralllroHHr,L rpya ca peroMr,rpauu z o6o6rqegr,r aHaJrr{Tr,rrtrro BbB
tfopuy.ltupantrTe 5 nsnoAa. Te rosno orpa3sBar rroJryqeHrlTe AarrHrr rr ca c optrrtrrraJrga
HayqHo-Teoper[rrna, EayrrHo-rrptrJroxHa rI MeroAtrrrna croftnocr.

rJrasHnre Qopnryrupanr rrprurocrr Ha Arrceprarltrorrntrfl rpya ca 3 il
cborBercrBar rra troJryrreH[Te pByJrrartr, Karo rrMar trpflKo orrrortreEtre rcbM ocHoBHrr
nreAnxo-6noror[rrHn upo6.rrenrn rr Bbrrpoctr Ha petrpoAyKTrrBHara MeAtrutrHa :

1. Ilo.rryueHtr ca optrruHaJruu AanEE 3a troHrrxena ercctrpecrrfl Ha HLA-DR Bbpxy
peryJraroputr tr rreperyJraropnrr T-rurerxn rprl xeurr c penpoAyKTrrBnrr Heyctrexr.

2. YcranoBenn ca HrrcKtr rrtrBa ua pSTATSa n rucorctr EuBa na ERK1/2 upll
[aqrlerrrrcrr c petrpoAyrcrnBnrr Heyc[extr B cpaBrreHrre c resrr groftnocru trprr 3ApaBtr
KOrrTpoJrtr.

3. Hanrepena e troJroxrreilEa KopeJraqtrfl Me?rcAy cD2s u HLA-DR trptr
perynaropnrr r HeperyJraropHn T-x;rerrcu, ErrcxtrTe HrrBa ua pSTATSa n na ERK2
nRNA excnpec[paqtrTe rc.lrerxrr trptr 2meHure c petrpoAyr(TrrBErr Heyctrexu.

Tesu upunocrl ca ra ocHoBa sa 6rAeq,r rvre.qr,rro-6raoJrorurrmu r{3cJreABaHus il 6uxa
Ii,'Murr[ r,r BtDKHo Ar{arHocTr{w[ IIpI{JIoxeIIr,re.

.{ortopanrrr Pymrna llnanona CycyproBa lrMa uy6.rrurcaqnorrna arcrrrBHocr,
Koflro orroBapfl rra rrcrrcnBaErrflTa na flpanu;runKa 3a pruBtrTrre Ha anaAeMtrrrntrfl
cbcraB rr rra EopMarrrBrrrrre AoKyMerrru uaVIEYIP, EAH - CoQun. flpe4craaeH e crrlrcbx
ta 2 naywnr ny6nraraqlll,r B crlr{caums c klytnart Qarrop, Q3, cnrpsanr,l c Ar4cepraqr{oHHzs
TpyA, raro ,{orropaHTbr e rIbpBI,I uIBTop Lt Ha ABara rpyla. .{orropanmr r,r3frbJrrrrBa
MTIHI,IMaJIHT,ITe HayroMerpnqirvt r{3r4cxBarr[s, [ocoqeHr,r B 3PACPB, cBsp3uur]r c
ny6ruraqraoHHara 4eftxocr. Pyirarna Cycyprona r{Ma 9 y.aaeil4s B Harl}ronnJrrr[ u
MeXAyHapoAHIr Haywrl{ i[opyr"ru, cBbp3aH]I c reMara Ha A]rceprarlrrouHn rpyA, KaKTo r{
yrlacrr4e B qerupr rrpoeKTa, Ha eAr.rH or Kortro e rr ptKoBoArrreJr. O6qugr 6pofi rqpe411rlrn
TOIINI,I, I,I3TMcJIeH crlope.q CTIPABKATA 3,A. TIOJTYqEHI4TE KPEAI4TI4 OT UEHT}PA
3,{ oEyqEHI4E HA EAH e 402,rryu 3aAbrrxr{reJrerr MrrHrrMyu25} rorrxr.r.

ArropeQeparbr orroBap, Ha r{3r,rcKBarrr{rra Ha 3arona 3a pa3Br.rrrrero Ha
aKaAeMl4ttrrllfl c6craB na Peny6nuxa Bsnrapufl, tt ilpaafiJrur{Ka 3a rrp}rJroxenr,rero rvry. Hanrarr
rcprlTrlqnrl ga6elexrr.
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3AKTIOqEHIIE:
flpe4craneuaxr 3a cruuroBr,rrqe ,{racepraqraouen rpyA Ha reMa

"OIIPEZEIIflHE POJIflTA HA T KNETT'IHNTE PETYJIATOPHN MEXAIIU3MU 3A
PA3BWTUETO HA HOPMAITHA EPEMEHHOCT nPru qoBER ,' upe4ctanuna
saArr6oqeHo aKTytuIHo Ha1r.mo I,I3cJreABarre, rrocBereno Ha QyuaaueuraJrrrn MeAtrKo-
6uo.noru.rntr tr rsrtrHrlqnrr rrMynoJrortrrrHrr npo6reuu Ha pe[po4yr(T[BEara MeAtrqrrna.
Paspa6ornaHero ua fluceprarltroHrrrrflT TpyA e cBbp3aHo c Bbtrpocrl, ornacflqrr ce Ao:
trMyrroJrortrrrnara xoMeocra3a; 3xarrenrrero ua ar(TrrBarlnonHrrfl trorerrquaJr na Tregs
.nuuQoqurrl 3a rrogr[rane rra rruyuoJror[qHa roJrepaHTrrocr rrpe otrpeAeJrsrre Ha
uruyuoQenorrrtrEara xapar$ep[crnKa Ha uepuQepnure Tregs rl Texrrrrre
cy6uony.rraq[tr; Ao eKcrrpecrsra rra arcruBarlrlonnn MoJrercyJru rl Ha cBbp3antrTe c rflx
crrrnaJrHrr rrbruqa, rrprl xenrr c penpoAyrcTrrBnrr npo6.neuu. IlocraneHrrre 3a arraJru3 tr
AucKycrrfl Bbtrpocrl trMar ornortrenrre r(bM ocnoBrrtr Hayqnrl upo6lenru He caMo c
naeAuro-6uoJror[qHo 3HaqeHrre, Ho cbqo raKa D, c AeMofpaQcro, a, coqtranHo
rBparrceHrre - 6esuroArrero B rroBertrKrrre trorryJrarl[tr, c pa3JrnqHa ertrotrarareHe3a,
KaKTo tr pa3Brrrrrero Ha HopMaJrrra Opeuennogr trprl rroBeKa.

Hay'mo-nscneAoBarencrara pa6ora, BKrroqeHa B aHilrlr3lrpalufl TpyA, e roJrrMa 11o

o6erra n MHoro cb3rrareJlHo r.r3rrbJrHeHa or .{oxropaura. Pesylrarure ca KoMrrereHTHo
Ar{cKytl{paHa v YtMat BaxeH HayqHo-Teoperr,rqeH r{ HayqHo-[pr{JroxeH, KaKTo r,r MeroAr,rqeH
nplrHoceH xaparffep n o6nacrra na Peupo4yKTr{BHara 6rnoror[.f,.
Ka'recrnoro n o6eurr Ha ArlceprilIlrouurrfl TpyA, KaKTo ra uy6nvrraquorrHara r{ H&;rua16-
lr3cJleAoBareJlcKara aKTlIBHocr na ,{orropaura Pyrvrrna llsaxona CycypKoBa, HztrrbJrrro
orroBaprr Ha I{3l{cKBturrzerau.a 3PACPE, flparurmnKa 3a HeroBoro [pr{JroxeH}re, KaKTo r{ Ha
flpannmruKa 3a ycJloBusra u pe4a sa npu4o6r,rBaHe Ha HayqHlr crerreHr,r r{ 3a 3aeMarre Ha
aKaAeMEqHlI AJIb)IcIocrlI n EAH, n Ha flpaauJlrrrrxa sa lrslrcKBafl:aitra, ycJroBraflTa r,r

[paB]IJrara sa upu.qo6r{Barre Ha HayrmH cretreHl{ r,I 3aeMaHe Ha aKAAeMrrrtrr}t AJrbxHocr}r B

VIBVIP ,,AK44. K.Eparanon", CoQnr, c oureA qpr,rcbxAaHe na o6pasoBareJrHara r,r HayqHa
creIleH ,,r{otrcrop".

Kaqecrnara Ha Auceprarluonrrufl TpyA: a r,rMeHHo: saArn6o.reuusr Lt [3qep[arereH
rlpeDreA Ha JIr,ITeparypHI,ITe AarrHr{, aKTyaJrHocrta il 3HalMMoCTra Ha arraJr}r3rrpaHr{Te
upo6leura, upllnararrero Ha cbBpeMeHur,r eKc[epr,rMeHTarrHr{ MeroAr{, B}rcoKo cuequ(pll.rxu ra
TIyBCTBI,ITeJIHII TeCTOBe, OpUTEHUIHOCTTa I,r [paIOFIeCKOTO 3HaqeHI,Ie Ha [p]rHocr,rTe 3a

QynaarraentuulHara I{MyrroJlorus r,t peflpoAyrsrr{Bnara 6uonorzfl, Mu AaBar ocrroBautre .qa
orleHfl troJrox[reJrrro Arrceprarlrronnrrs rpyl. Y6eleno 3asBflBaM upeg YnaxaeMtrTe
rrJreHoBe na Hay.rnoro xtyptr, ue Pynuna llnanona CycyprcoBa EanbJrrro orroBapfl rra
rr3rrcrBarr[flTa Ba npu4o6unaue rra o6paronareJrrrara rl Hayrrua crerren ,r4orcrop,, n
o6nacr Ha Brrcrrrero o6paroBarr[e 4. Ilpupo4rrn HayKrr, MareMarrrra n nnQopMarrrxa,
upoQecnorraJrxo HalrpaBJrenue 4.3. BnoJrorusecnrr rrayxtr rr Ha)rqHa ctreqrraJruocr
,rlfmyno.norrs" c mnQrp 01.06.23.
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