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1. O6uo rpeAcraBflHe f,a rrporleAypara rr Aor$opaHTa
Ilpegcraneuurr KoMIUreKr Marepr{aflE Ha xaprt.teH /ererrponen Hocr{TeJr e B cborBercrBue c
Ilpoqegypa :a npu4o6uraHe Ha OHC ,,qorrop" yrrrpAena c flpanrurnurlure 3a rrpuJroxerrr{e Ha

3PAPCB s BAH u Vucrwryr no 6uororus r{ HMyHoJrorurr Ha pa3MHoxaBaHero -Arar. Kuprur
EparaHor", BAH (I4EI4P-BAH), KaKro r cbnracHo flpanururra Ha I4EHP-EAH aa paunrue Ha

aKaAeMrrqnr.r, cbcrzlB. ,{orropanrrara e [puroxwa 2 uaytnn ny6mnaquz, s perlepfipaur4 u
peIreH3I,IpaHH cnucaHur, Bcrrqxlr c r{M[aKT Sarrop, l,t 9 gaxranu, Ha cro6ulennr or Hafrnr.t Qopryr,
or Ko[ro 4 ca upegcraBeHu ycrHo or aBTopa. ,{ucepraqnoHur.rfl rpyA e [puJrexHo o$oprr,ren.

PyuxHa Cycypxona e LI3rpaAeH cleqlaJrrrcr s o6racrra Ha perpoAyrcruBHara 6r.rororux a
HM)nlonoryIr. Te untpurna 6ara.rampcKa creneH rro MoneKyJrrpua 6nolorur B f[nosAr.rscrurs
yHHBepcl{rer ,,flaucnir Xuleugapcr[", Karo ce r[orycupa Bbpxy H3fraBaHero Ha excrpaqerryrrapHu
Marpl{trHu [pore[H]I I,I T{xHoro BJrr.rf,Hre Btpxy Mr,rrpa\uflTa il uponuQepaqrara Ha rnerrure. Cneg
roBa, r, npo.qbJlxaBa o6pa:oaanueto cu n Co{uficKr.r, yHr{Bepcursr ,,C8. Knuuenr Oxpugcg",
KbAero [p[,4o6I,IBa Mau{crbpcKa creueH no 6uoaonr.fl Ha pa3Br.rr}rero, Karo parpa6oraa reua
cBbp3aHa c poJr.f,Ta Ha ecrecrBerrr.rre peryJraropHu T nlterru.r upu 6peueuHocma.

Pyruuae) IacrBaJIacp$ynrarl.Ir 10uayvunQopynau, orKolrro s4evMaraycrHr.rrrpe3eurauur.r. Tg
e fracrBaJra r 3 uayruu flpoerra u e 6wta pbKoBoIr{TeJr Ha e.qr{H Ha)[reH [poeKT cbc 3auraBr{e
"3uaqeuue Ha eKcrpecnnra na Mitogen-activated protein kinase 3 (MAPK3) sa Qenoruuuara
xapaKrepl4cruxa n t[yurqfloHaJlHlry KarraIIHTsr Ha ecrecrBeHr,rre peryJraropnr.l T-xnerxu Karo ocHoBa
3a lroAAbpxalre na T-xnemqHlrrl HMyHeH Torepanc", rtoAirepraBaq uefiHnre yMeHuf, :a pa6ora B eKpru
H CAMOCTO'TEJIHOCT.
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flpo$ecnoualnara il Kapr,repa BKrrorrBa pa6ora B HrKonKo BoAeuH MeArrrlnHcKlr rleHTrpa ,r
la6oparopzu, BKJIIotI[TeJIno I,Iucruryra no 6uolorvfl u nMy:uoItorrf, Ha pa3MHoxaBaHero upz EAH,
Synlab 6urapua, Repro Inova, Agxu6a4errr Curu Klunr.rx ToryAa Bonnr.rqa ra Cneqr.raru3r.rpaHara
6olHuqa 3a aKruBHo rerleHne rlo fI{HeKoJIoruA v aoactnpana pe[poAyKu[, ,,I-p MaruHos". B
MeAI'IUr'IHcKIrre yqpex,qeH[f, B KolITo pa6orn T, ce 3aHHMaBa r.r c KoopAr,rHr.rpaHe Ha Kjrr{Hr{rrHr,r

lI3cJIeABaHHfl, pa6ora a ,ra6opatopttv 3a acvtcrr,rpaHa penpoAyKrlnx r.r BoAeHe Ha pa3ruqHr,r HayqHr.r

[poeKru. Ts e qneH Ha Enpoueficroro o6qecrBo 3a pe[poAyrcr,rBHa MeAr{utrHa n eu6puonorru
(ESHRE), u na ErnrapcKoro ApfxecrBo rro r{MyHonorr,rrr, qacr or Cuo:a Ha yqeHnre n Ernrapu-a u
Eaponefi crara tf e.uepaqnr rro trrvryr{oJrorr,rrrHu o6rqecraa (EFIS).

2. Arryalnocr Ha reMarunara
Arryaauocma Ha reMaruKara, 3acerHara B Alrcepraur.roHHlrf, TpyA Ha Fyurura I,lsanosa Cycyprora, e

OT I3IO'IIOIII'ITeJIHa Ba)KHOCT B KOHTeKCTa Ha CbBpeMeHHLITe MeAIIIIIIHCKI{ u COqU{UIHLI

rlpeAr{3Br.rKaTeJrcrBa. Cserosuara 3ApaBHa opraHr.r3arlu-r (WHO) oTqr.tTa, .re upu6nusuremro l5oZ or
HaceneHueTo B cBeroBeH rvraula6 H3ilvrrBa rpyAHocrr4 c 3aqeBaHeTo, Karo n Eurrapr.u 6porr na

ABofiKHTe, crpa.uaru[ or 6egnnoAne, HaABHruaBa 145 000. Brnperu Ha[peAbKa s o6racrra Ha

acl,Icrl{paHure pe[poAyrTr,rBH]r rexuoJrorlru (APT), rrpnrrr,rHr,rre 3a Heycuex qecro ocraBar
HeH3{CHeHH, KaTO IIpI,I OXOTO 20o/o OT CJ5rrrlil1g Ce TOBOpH 3a r.rAHOnarHqeH CTepu,nl,Irer. HeHg-f,cHeHa

ocraBa Lr eTHoJror[qra Ha oKoJro 40Yo or cn)nraHTe Ha [oBrapf,rrlH ce paHHr,r 3ary6v Ha [JroAa (npe4r,r

12 r.c.). H:scn.f,sauero Ha H.(Horrarr.rrrHn crepnrr,rrer u paHHr.rre cnoHTaHHr,r a6opur rroAqepraBa

neo6xoAl.tuocrra or olqe [o-3arbr6oqeno pa36r.rpaHe H HoBH HayqHu rroAxoAr,r s o6nacrra Ha

pe[poAyrcrHBHaTa lrMyHoJrou{f, .

PerynaropHnre T-KrerKu (Tregs) xrp:Irrr KrroqoBa poJrr B yc[exa Ha 6peMeHHocrra, KoHTpoJrupaiaxu

vv,ynleur, orroBop n no4grpxafirn roJreporeHHo cbcrof,Hr4e B opraHr.r3Ma Ha uafirara.
He.(ocram.rHun 6poit r.uru SynxuuoHaJrHara HeAocrarttlHocr Ha re3r,r KJrerKH ce acoqllupa c
pe[poAyrcuBHr{ Heycflexu. Tona npegcraBrrrBa 3Haqr,rreJreH HayrreH r{HTepec, rlil raro upu pe.uurla

aBroHI\,rJrHHLI H Tyr{opHH 3a6orrBaHH.f, ce sa6nrolaBar 3allur3eHlr HlrBa na FOXP3+Tregs, no c

orpaHr,rrreHa eKcnpeclrfl ua CD25.

Hayvnr.rre ycuilLtr. na Pyu.ana Cycyprona ca cbcpeAoroqeHu Bbpxy r{3cJreABaHero Ha arffHBarl}roHHr,rt

noreHIIIliuI na Tregs 3a uocTl{raHe Ha r,rMyHonorurrHa ToJrepaHTHocr. Hpes aHiur}r3 ua Qeaorunuara
xapaKrepucrl,IKa I,r eKcllpecils'ra Ha aKfuBarIuoHHH MoneKyJrr.r [pr4 xeHu c pelpoAyKu,rBHr{ Heyclexr{,
Ta ce crpeMI.I r,a Ao[puHece 3a no-4o6poro pas6rapaHe Ha [poqecr{re, cBbp3aHr{ c yc[eruHara
pe[po,qyKul{.fi. I,IscreAsaHu.flTa ce ocHoBaBar Ha pa6orHa xr.rrrore3a cBbp3Barrla CD25, Karo Kpr.rr[qeH
KoMnoHeHT sa IL-2 peue[ropa, rr rrMaru $yH4aueura.uHo 3HarreHr.re sa 4u$epeHrlr.rauujrra H

Synrqnxra ua nepn$epuure peryJraropnu T-rremr (Tregs), Kor{ro ca cbrrlecrBeHu 3a roA.ubpxaHero
Ha uMJrHoJloilrqna ronepaHrHocr rro BpeMe Ha 6peueHnocr. Ha6nro4aoanr.rre KoJrlrqecrBeHlr [poMeHu
s CD25+ Tregs ruorar Aa AoBeAar Ao HapyrreHlr{ B u}ryr{oroJrepaHTnara cpeAa, Heo6xoAr.rMa 3a

ycflellrHa 6penaennocr, Karo raKa rrpeArroJrarar Bb3MoxHa Bpb3Ka MexAy Ar,rcperyJraUurra Ha re3lr
KJIgrKrl I,I Heyc[ellrHlirre 6peuenHocrl,I. flocraseHaTa UeJr, Aa ce r.r3cJreABa eKc[pec]uTa Ha MoJreKyJraTa

CD25 u aKrrBaIIuoHHI,Ifl MapKep HLA-DR rrpry FOXP3+ peryraropHn CD4+T KJrerKtr u
cBbp3aH[Te c rf,x ocHoBHlI TpaHcKpurrqrroHHr,r Sarropra [r eJreMeHTlr Ha BbrpeKrerbrrHara
cI'rHaJIPt3auHx (pSTAISa u ERK1/2) rpt,t xeHr{ c perpoAyrcrr.rBnlr Heycrexrr cb3AaBa rpeArocraBKa
Te3I,I I,I3cJIeABaHVs. la I,rMar cbtuecrBeHo 3HaqeHve 3a paepa6ornanero Ha HoBH no.qxoAr4 B

Al{arHocrlrufipaHero LI reqeHr.{ero Ha pelpoAyr$uaHu npo6neMu, Koero 6u uomo 3Haqr.rrerHo Aa
nogo6pr,r geuorpaScxara cv"tya:.1rafl, B crpaHara.



To:u gncepralllroHeH TpyA npeAcraBf, 3HarrHM [p]rHoc s o6racrra Ha penpoAyrcrrrBHara r.rrqrHoror.1lxq,
Karo LI3cJre,UBa B3allMo.4eficrnnero Mex,qy rIMyHHara cl4creMa I,r pelpoAyKTl{BHure Heyclexg.
I4ssoAI'Ire or I{3cJreABaHero noArlepraBar, qe trpu xeHrr c pelpoAyrcrr,rBHr,r Heycnexr ce na6nro4anar
3HaqI'IrerrHI'I pa3JII{Ku B lrorrynalll{f,ra sa CD25+ /CD25- FOXP3+ perynaropHr,rre T-xnerxa, Karo ce
orKpof,Ba,{oMI'IHI'IpaHero ua CD2S-orpI.IuareJIHara +paxqnr. Ocnen roBa, nour.rxeHara rroBbpxHocrHa
eKcnpecl4, Ha aKruBarIltoHHI,IrI MapKep HLA-DR LI HucKr{Te Hr{Ba Ha aKrHBHaTa Qopr"ra Ha curHgrgara
MoneKyJIa pSTAT5a [pI4 Te3rr xeHrl tloAcKa3Bar rrpoMeHr{ B perynarlrrf,ra Ha [MyHHara cucreMa, Kor{To
Morar Aa Aolpr.rHacrr 3a Heyclerunn 6penaeHuocrn. Cruqo raxa, [poyrrBauero ugenrn0uqupa
HaMuuIeH flPoueur Ha mRNA ERK2+ eKcflpecupaur.rre KrrerKr.r flpu flaqrreHrK[re, Koero rrpeAnoJrara
rIpoMeHI'I B KoHTpoJIa Ha lglerbqHara aKrI{BaUHfl. Tesr,r HssoAu ca o6orareHr,I c opr4rI,IHaJrHH .{aHHr{,
BKrloq[rerHo KopeJlaUrrra Mex.(y CD25 u HLA-DR, KaKro u aHaJrr{3a Ha pSTAI5a v ERK1/2 nusa,
Kol'rro pa3Kpl4Bar croxHI,ITe MexaHI{3Mrr, 3acsrarqlr r.rMyHHara $yrrqur npu xeHure c pe[poAyrcruBHr.r
Heycnexl{. flo rosrr HaqLIH, To3I,I TpyA 3HarrlrreJrHo .qonpHHac, sa pas6upanero Ha HMyHHara
pelyJlaqu, B KoHTexcra Ha penpoAyIflI{BHLITe Heyclexn I,I [peAocTaB, ocHoBa ra pa:pa6ornaHero Ha
[oTeHqI{iurHI'I Tepa[eBTl'trrHr,r cTpaTenlu.

B rax-nro'reHue, alcryaJtHocrra Ha reMara, pa3DreAaHa B A[rceprarllrsra na PyruaHa Cycyprona, e

HeclMHeHo 3HarIuMa. Pa:6upaHero Ha poJrf,Ta ua Tregs B KoHTeKcra Ha pelpoAyKTuBHara
I,IMyHonorlLs Moxe Aa rlpeAJloxu HoBr{ [epcleKT]rBr{ r.r peureHr,rfl sa upo6renaure na 6egunoAr.rero,
KoHTo 3acf,rar 3HaqureJreH [poueHT or HaceJreHuero Ha rno6anno nr,tso.

3. Ilornasaue na npo6.rreua

,{orropanrrara e pa3Brilra Ha} reH o6sop uo reMara o 22 crpauwry, c 229 nureparypHr.{ lr3Tor[ruqu, c
13 Hayvnu :tpyAa or rIocJIeAHr{re 5 roAranu u 82 rpym (35%) or nocJreAHr.rre 10 roAunn.
Jlr,Ireparypnaff o6sop e [pelcraBeH noA $oprraara Ha roA3aDraBr.r.fl, BKJrroqBauIu nogpo6ua
rnQopuaqur 3a [oHrrI,I{Ta I{ Teop}rrrre cBbp3aH[ c ulqrHHlrc roJrepaHc, perynaropHrne T-ru1. (Tregs),
rf,xHara rHMycHa oHror€He3a, BrAoBere cy6norrynaqun Tregs (nTregs, iTregs, Trl, TreglT u Th3),
Karo e o6rpnaro oco6eno BHLIMaHI{e Ha pa:urr.rqHnre .qn$epeHqlrparqu u aKrrrBzpar{u rH
TpaHcKpl{flq[onuu $arroplrt, HI,IBara Ha e[HreHerrrqeH KoHTpoJr Kor.rro re nwar Lr 3HarreHr,rero r.rM 3a

peryJlallu.rra Ha re3l4 [onynaqu[. flo4po6no ca flpeAcraBenu r.r lpeuourrrHure xapaKrepucrr.rru Ha

Tregs, crpyrrypara H peryJlar\wffa Ha reHa FOXP3 B ro3r,r KoHreKcr, oco6eno upoMoropnn.fl My
KoHnpoJI rI BI4AoBsre peryJlaropeH H3xoA. flocoqeHH ca uo4po6no r{ Hr{3xoA.f,rrlr.rre [brurrla Ha

KJIeTbqHa cHrHaJrr.I3aULt r.r etperropnure / perynaropH[Te rprToKr,rHH Kor4To re yrrpaBJr-sBaT. Oco6euo
BHHMaHLIe e orAeJIeHo Ha eAr{H or ocHoBHHTe uuyHo$enornrrH}r MapKepr{ B ToBa }r3cJreABaHe - CD25,
raro qacT or peUenTopa 3a IL-2, uexaull3Ml{re Ha HeroBara perynarlE , Kp}crocaHuxra My
cErHtuILI3aIIr-fl c FOXP3 u lpyrH perynaropHH TpaHcKpxruuonuu Qarropil I,I [poH3rHqarq]rre
nocneAuuu 3a KJIerBqHara 4r,ri[epenqna\fit Ha Tregs. Pasrne4aHr,r 3a u uuyuo$enornlHure Mapxepu
cDl27, crLA-4, cD357, TNF, HLA-DR, Neuropilin l, Helios B KonreKcra Ha perynarlrrf,ra u
al(Tl,tBaultrra Ha pa3rnqH[re cy6uonylaqun Tregs. Jlureparypnaer o6sop rrpocJreAtrBa r.r orAeJrHHre
KoHTaKTHo-3aBI{crIMH H xoHTaICrHo-He3aBHcI,IMI,I Qynxqara ua cy6norrynaq[r,rre Tregs, a KoHTeKcra Ha

y[paxHf,BaHara or rf,x LlMyHocy[pec[r. Tara ce flpaBr,t rrJraBeH [pexoA or ocHoBHr{Te
tlyH4aruenranHl{ [o3HaHI{, 3a re3lrt KJIerbqHI,I cy6nouynaqr,u{ KbM KJrunuqHoro 3HarreH1e Ha

[poMeHr.rre B TrxHara peryJrarlrur, 4uQepeuqnaqur l,I aKrr.rBaqux. flogpo6Ho e flpocneAeHa H

KJlerbqHara cI{rHUII,I3aIIurr B Te3H KJrerKr4, nrn. TCR cr4rHaJreH nrr, IL-2R cr{-rHaJreH nrr, Stat5
(signal transducer and activator of transcription 5) cnrHalen nbr, Mapk (Mitogen-activated protein
kinases) cI{rHtLIIeH urr. Cne.{aa BbBeAeHue B T.Hap. ,,I,luynororuqen napaAorc ua 6peueuuocrra",
$oprr,rynr.rpan or Ho6efloer.rflT Jraypear P. Medawar r{ rro-KbcHo Aopir3Br,rr B KoHKpsrHH MexaHr{crr{rrHu



MoAeJII'I or peAHua aBropl{, BKn. npoQ. Sara Robertson, Kosro AoKa3Ba u .4e<[unnpa poJrrra Ha [po-
aKTHBHoTo cb3AaBaHe Ha I'II\,qrHeH ToJIepaHc rcrna 6aqnuure aJroreH[r B flpoqeca Ha 11ocTe11eHHo
cb3p-rlBaHe Ha eHAoMerpI'IWa orue [peAr,r craprr.rpane Ha r,rMnJraHTarlurra. Patsr,rra e r.r KoHrle[rlq.rrra
3a I{MyHoJlorllvHo-o6ycnoneuur unt}eprunurer. O6:oprr, u npeAcraBeHure pe3ynrarr.r Ha 9 Hayugl.r

Oopyrtra (4 npe:enraryru), raruo LI MJraAexKrr HayqHr,r npoerca c $uHancupane or EAH (nporpar"ra
AOHII), I{ yrracrl'Iero LI BbB $r,rHancr.rpaH or @HlI [poeKr no reMara rroKr13Ba sa4rn6o.reHo
rro3HaBaHe Ha npo6leua. Jlureparypnuxr o6sop e MHoro ,uo6pe urccrpr.rpaH c r[rnrypu c reKcr Ha
6rnrapcxr,r e3r,rK, cnJrHo nnt[oprrraruuru. Togu AflJr, KaKTo H rleJrnrr Ar,rcepraquoHeH rpyl e pa3nrrcaH
Ha Br{coKo HayqHo HI{BO, HO CbAspXaHUeTO e rrpeAcTaBeHo JrecHo rd AocTbrrHo, I1I npeAcTaBJrf,Ba
yAoBoJrcTBlre 3a qr,rTaTeJrfl .

4. MeroArrca Ha rr3crreABaHero

Merorononu-fra Ha I{3cne.{BaHero e cbBpeMeHHa, KoMIUreKcHa I,I Myrrrr{-Ar,rcqu[JlnHapHa, Karo
BKJrK)qBa KaKro l'Iuyno-Senorltnl,I3HpaHe, u4euru$uqupaue Ha rpaHcKplrurlHoHHa aKrHBauHf,
[ocpe,{crBoM MoreKyn-spHo-HMyHoJlor[qeH MeroA PrimeFlow, raKa rr SlyopecqenrHo-armuBrrpaHo
coprrrpaHe u nocJreABatrIH MOJrer(yJrrpHH MeroAH 3a r.r3cneABaHe Ha reHHa eKcnpec[s.

llrcneAsaHero, olucaHo B Auceprarlr{f,Ta, BKJrrorrBa ABe ocHoBHr{ rpyn[ yqacrnuqu. flrpnara rpy[a e

cbcraBeHa ot 54 x-uuuttqHo 3ApaBI,I paxlilJrr.r xerrlt 6es a6opru, Ha Bb3pacr MexAy 23 u 39 roAHHr,t
(roHrpomara ryyfla). Bropara rpyua BKJrroqna 54 xenrn c pelpoAyrcfl.rBHu Heycrexu, Ha Bb3pacr
Mex.qy 25 u 40 ToAIIHLI (rpyuara Ha rlaqleHruTe). Yvacrnaqure ca 4anu r.ur$opMr.rpaHo cbrJrac[e,
Karo I{3cJIeABaHero e Ir3BbpIIIeHo B cborBercrBue c ,{ernapa\uara or Xer3uHKr,r. }IacneAnanuflTa ca
[poBeAeHI'I a Hnctnryr no Enonorns u I,IuyHonorux na PagLmoxasaHero rrpr{ Ernrapcrara aKa.qeMr.r,

Ha HayKtrre, r rona6opaq[r c MeAlrutlHcKH ueHTpore r Co$ux u lpau, Ancrpru.

Me'rogute, H3[oJI3BaHH B I,I3cneABaHero, BKJIK)qBar B3eMaHe Ha BeHo3Ha KpbB or BcHqKI,I ) racrHnun,
H3oJII,IpaHe na uepra$epul{ MoHoHyKrleapulr K;rerKr,r ([IMHK) rro craHAapreH nporoKon 3a rpaA[eHrHo
qenr"po$yrr,rpaHe u [ocne.qBalqo r.ruyroQenor[[r.r3[paHe ,urr,r KrerbrrHr,r eKc[epr,rMeHT[ c HaqiurHo
MarHVrHo cerapupaHe Ha HavBHv{ nCD4 T:arnr$oqr.rru (CD3+CD4+CD45RA+), uocJreaBauo or
QayopecqentHo-arrl,IB[paHo coprupaHe uta or xon(poranHa Mr4KpocKo[Hfl r{ cr[MyJraur{f,.
flocnelraroro coprnpaue (FACSorting) ua CD25+ nTregs u CD25- nTregs e rr3BbprueHo c
I,I3no3JIBaHe Ha rIaHeJI or CDl27, CD25, CD45RA H BaJrr.rAr{paHo ro eKcnpecutrra Ha FOXP3.

flposeAeHll ca ABe rpyflrl oKc[epEMeHTH cbc cruMynupaHn KJrerKH 3a npocJreArBaHe Ha Ar.rHaMHKara
Ha pa3nI,ItIHH CI,ITHUIHH MOneKyJrr{ H MapKepr,r Ha aKT[IBarIHt 3a EA Ce npoBepr{ aKTHBaULroHHr,rC

rloreHllua[ ua Tregs: l. CuuylrranHo r{3cneABaHe Ha arr}rBarlur Ha STAT5 r{ excnpecr.rfl na HLA-DR.
I4sc.negaaHero na SocSopxnupaHara rfoprtra Ha Bb'rpeKJrerbqHm STAT5 !r [oBbpxHocrHara
eKcupecruI Ha HLA-DR ce [poBex.{a .rpe: in vitro excnepr,rMeHrn crc u 6es cr}rMyJraqrur, Karo ce
I,I3noJI3Bar p:t3[I,IqHn crr,rMynnparrlu Qarropu, BKJrK)qureJrHolL-2 u aHru-CD3/CD28.2. Cruqo rara e

rlpoBe.4eHo npo)qBane Ha excnpecrurra Ha $ocrfopzlnpanara Qoprraa Ha ERK1/2 Bbpxy
rIpeABapIrreJIHo coprllpaHw CD25- nTregs, Karo K;Ierxrrre ca unry6npaHr.r B cpeAa c Ao6aseHr.r lL-2 u
aww-CD3/CD28, Karo e BKJIIoqeHa I,I orpr{rlareJrHa KoHrporra 3a [paBr,rJrHo pa3.qenf,He Ha

flony]raq[I'Ire. Anaroruquo urvryHoQeHorHnr.r3r.rpaHe H npoBepKa Ha eKcflpecH{ra ua pSTAI5,
pERKI/2, ERKI/2, FOXP3, HLA-DR e rpoBeAeHo c HecrprMyrrr.rpaln u crr.rMprr,rpaur{ fIMHK, rarro
I'I cbc coprl{paHll crLIMynI,IpaHil w HecTI{MynHpaEu nTregs. flpuloxen e r.r MeroAbT PrimeFlow, rofiro
rou6unnpa branched-DNA texuonorur c $noyquroMerplrr, vr AaBa Bb3MoxHocr 3a prBrpaHriqaBaHe
na cnequ0uqHll KJrerbqHLI cy6uorrynauu?r, cbAbpxarqu eAHoBpeMeHHo Ao qerrrpu onpe4enenn PHK



TpaHcKpHnrI'I. B cnyrar e recrBaHa eKcnpecprrra na nPHK na EKRI/2 B KJrerKr{ Senorr.rnnsupaHr.r no
MapKepure FOXP3, CD3, CD4, CD25. Ercupecr.rxra ua ERKI/2 e oueHeHa r qpe3 rouQorarua
nrvryuo-QlyopeclleHTHa MI'IKpocKonI{.,I npn ctruara cTparerr.{, 3a H3oJrlrpaHe u ([euorunr,r3r.rparre Ha
nTregs. O6uro B3ero, crparerurlTa Ha r,r3cJre.{BaHero e HacoqeHa r(bM pa:6upanero Ha
I-IMYHOJIOII,IqHI,ITE MCXAHU3MII, CBbP3AHH C PCIPOAYKII,TBHI,I'I HCYCIICX, qPCS AETAfiIHO II3YIABAHE HA
KJIIOqOBI'I MOneKyJIHH nbrHIIIa I,I KrerbrrHu [o[ynaquu B KoHTeKCTa Ha peflpoAyrcruBHara r{MyHonorH.f,.
MeroAoaorllgra e AerafinHo orlucaHa, BKJr. rraHeJrrr or aHTr{TeJra :a uuynoQeHorr{ur,r3upaHe,
PrimeFlow, LlMyHouryopecueHrlr4f, r.r [p. c Aocrarbr{Ho l,rH$opuaq1rx 3a [poBepKa Ha rr.r[ca Ha
r'rurep$epeu\ux u/y Qnyopecueunu.ITe cneKrpr{ na SrryopoxpoMr,rre u3rroJr3BaHr.r B KoHror}rpaHr.rre
aHTI{TeJIa, rIo3Borf,BaIrIH II6JIHa pe[poAylllpyeMocr Ha rIporoKoJII{Te.

B uasara "Pe3yrrar[" ca [peAcraBeH[ AaHHH sa ([euorr.runa xapaKrepacrnKa Ha perynaropHu T-
KrrerKH, aHrurl.r3 Ha perynaropHrrre (FOXP3+CD25+/-) r.r He_peryrraropHrd (FOXP3_CD25+/-)
cy6uonyraquu T-r;terrr,r npu xeHLI c pexpoAyKrnBHrlr Heyclexu. O6cr4eHV ca noHr,rxeHure
ecrecrBeHl{ peryraropHH T-rnerrca npu [aurleHTKr,r u a3cJreABaHe Ha eKcrIpecl,l.sra Ha aKTr,rBarl[oHHr,rs
MapKep HLA-DR, Karo e or6ersgaHo AoMHHI{paHero ua HLA-DR+ rurerxn n Tregs, nTregs rr non-
Tregs npu pDKAaJr{ xenu. PagrneftaHu ca cbulo rara rr3cJreABaHr.rrra na QocQopilJrr.rpaH STATSa a
perynaropHl'Ire T-KreE'Inu cy6uouylaqulr, BK;rroqr{reJrHo in vitro crr,rMyrrr.rpaHara e1cflpecra, Ha
pSTATSa n HLA-DR, orpa3rBalrla BapI4arIr{H Ha %pSTAI5a* rcre'rrn n 25+Tregs u 25-Tregs MexAy
pax'{aru I'I HapaxAirJII{ xeHI,I. Pagrne.qanu ca crr.rMynarlrroHHrrrr in viho MoAeJr, orpa3f,Baru
npoM.f,Hara ua %HLA-DR* x.rrerru n 25+f1sgs z 25-Tregs, rr u3cJre.qBaHero Ha ERKI/2+ KJrerKr.r rpn
xeHI'I c penpoAyICrHBHLI Heyc[exu. Ilpe4craaeH e cpaBHrlTeJreH aHzurr.r3 na pERKI/2* uerxu n
25+Tregs u 25-Tregs, KaICo It tIo-MzIrrKHrr nporleHr Ha ERK2 (MAPKI) eKcrpecupaus{ Tregs a
rpyllara Ha UaIIH€HTI'ITe, [oKa3BaIII ERI(2+ eKc[pecuparqrr KJrerKr,r B ]r3cJreABaHHTe rpy[H Jrr,Iqa.
O6ctgena e cbIIIo rara in vitro cruuyra\wffa H [pocJre.uf,BaHero Ha [porleHTa ERKI+ KJrerKr{ B

coprI,IpaHLI CD25 HerarnsHr.r CD45RA+CD4+T (JrerKrd or 3ApaBrr KoHTpoJrH, c rocorreH aHiurr.r3 Ha
pERKI+ Krrerrur (MAPK3) rpr crr.rMynarllroHeH MoAeJr clL-2.

ocuoaHr'rre o6o6uenu-s or pe3yJrrarr.rre Ha E3cJreABaHero Morar Aa 6raar [pepiBKanaHrr KaKTo
cJIe.uBa: l. Hattaneau pezyJtamopuu T-xaemrcu npu naqueHmu: Pe:ynrarrate [oKasBar, qe 11p11

[au[IeHrKHTe c penpo.uyKTLIBHLI Heyc[ex[ r{Ma [o-Hr.rcbK npoueHr na FOXP3+ perynaropuu T-
KJIeTKI'I (Tregs u nTregs), He3aBLIcI{Mo or rsxHara exc[pecrrs ua CD25. Tosa uoxa3aa, qe 11pH Te3H
[aqI{eHT[I Moxe Aa aua AeQnqur B KJIerKLrre, orroBopur,r 3a [oAArpxaHsro Ha HMyHeH 6uta;glc, 2.
Ifponenu a CD25+ u CD25- nonyraquui Ana:rr.rErr na FOXp3- T-xaerxure noK€BBa [o-MaJrbK
[poIIeHT sa CD25+ KJIeTKI'I E no-BHcoK [poqenr sa CD25- KJrerKr.r a nepn$epuara r(pbB rrpH
[auueHTKIl. Toaa npe4nonara, se HMa 3Harrr,rreJrHr,r pa3nr,rrr{ B norrynauu[re na T-rnerKr{re 11prl
tralueHrHre B cpaBHeHI'Ie c KoHTponHaTa rpyrra. 3. Hatwateua eKcnpecun ua HLA-DR u pSTATSa: B
rpyrtara Ha narlueHrr{re ce Ha6nroAaBa [o-HlrcbK nporleHr ua HLA_DR+ n pSTAI5a+ (Jrerrr.r r.r B
CD25 nonoxllTerlH[Te, u s CD25 orpr.rrlareJrHrrre rrorryJrarl]rpr. Tosa [oKiBBa, qe uMa [poMeHH B

aKTI'IBaUI'IoHHHTC I{ CETHaJIHI,ITe MexaHr,r3Mr{ Ha peryiraropHr,me T-rnemra. 4. Omctcmeue Ha om?o6op
rctu IL-2 cmurtynaqw: B cruuylaq[oHHuTe eKcnepuMeHrra 6erue ycraHoBeHo, qe perynaropnure T-
KJIeTK[r (Tregs) B rpylara Ha [aq]IeHrI,ITe He pa3Br{Bar orroBop xru IL-2 caMocrorreJrgo r{Jrrr B

xoM6uHarlr'rc c anrr'r-CD3/CD28, He3aBllcr.rMo or BpeMerpaeHero Ha crr{MynarluJrra. 5. Veenuyeua
eKcnpecufl ua pERKI/2 u HcwclneHa ERK2 *RNA: rlpoqeumr ua pERKI/2* ruerxu n asere cD25
cy6nonylaquu e no-Bt4coK trpr IraII]IeHTKrrre B cpaBHeHr,(e c KoHTpoJrHara rpy[a, AoKaro [poueHTbr
sa ERK2 mRNA+ eKcnpecrpalqu CD25 Tregs e [o-Hr.rcrK. Tosa uoxa3sa, qe aKTuBaur.rf,ra Ha
peryJlaropHl'rre T-KJIsrru I'I cBbp3aHI,ITe c rgx cETHzUTHH flbrrrula ce pa3rlrrraBa 3HaqHTeJrHo [p14
naIILeHTKI'ITe B cpaBHeHI'Ie c KoHTponHLITe cy6errr,r. Tegu ua6nro4enn-a npeAnoJraraT, qe



Kort4qecrBeHHTe I,I oyHKIILIoHaJIHrrre pa3Jrr{Kr{ B peryJraropHHTe T-KnerKr.r Morar Aa r{rp{urr pons B

HMyHo[aToreHe3aTa Ha HapyIueHI'L I'IMyHeH TOJIepaHc [p!I xeHI,ITe c pe[pOAyKTHBHLI Heyc[exu.

Moxe Aa ce HanpaBrl cneAHtlf, KoMeHTap: Haua.ueun.ar [porIeHT Ha FOXP3+ peryJraropHtr T-xnerru
npn rrar[{eHTrr{Te c penpo[yKrr.rBHl,I Heyclex[ [oAcKa3Ba, rre r,rMyHHI4f,T ToJrepaHC uoxe ga 6r4e
HapylrreH [opaAH AeQI,IULIT Ha TesI,I KrloqoBr.r rurerK].r. Tegra KrerrI.I ca BaxHr.r 3a flpeAorBparf,BaHero
Ha aBToI4MyHHI,I peaKIII{LI, KoI{To MoraT Aa noBJIHf,.[T ua 6peueunocTTa. Pa3nr4rrutffa B rrporIeHTHTe Ha

CD25+ u CD25- KJIeTKI{ Mex.qy nallrreHrKr{re r{ KoHTponHara rpy[a [oKa3Bar, qe rpoMeHr.rre B re3r{
rrortyJraquu MoraT Aa AolpLIHecaT 3a HapyrxeHl{s uMyHeH ToJrepaHc u la 6.slar cBbp3aHlt c
penpoAyKTLIBHil Heycflexu, T.K. CD25 e xr,r3Her{o BaxeH 3a HHTepHanr.r3auurrra sa IL-Z u
[o.4bpxaHara or Hero HMyHHa xoMeocra3a. ErcuepurraeuraJ'rHrr MoAenH c Bb3craHoBrBaHe ua CD25+
Tregs n Ae$xuurnu opraHI43MLI, KaKro Ir unrfysra.ara na $ysuoueu IL-2-CD25 rroKa3Bar olpoMgoro
3HaiIeHI,Ie Ha ruL3L 4aofixa Jl[raHA-peUeurop. Tona ce IIoAKpen, rr or [on)EeHr{Te or AoKTopaHTKara
pe3yJITarI'I 3a JII,I[ca Ha orroBop Ha peryJraropnr.r're T-r<nerrux'r;t,rtlL-2 crHMynau]u rpr{ uaUr{eHTKr{Te,

no4vepraaafiK[ Bb3MoxHocrra 3a HapylueHa SynrquonanHocr Ha re:lr Tper KJrerrr,r. flannr,rre or
rpaHcKpllnUntra ua ERKI /2 rpancxpuurrzre (PrimeFlow) rora3Bar KoMrreHcaropHa [o3r.rrrrBHa
perynalrla, B KoHTpoJrHara rpyrra npu CD25- Tregs, goraro [pr4 rrarlueHTKure ra3r,r peryJrarlr4f, Ju,rrrcBa.

B cluloro nperrae Qoc$opl4rrl{paHara Qopua ua ERK (pERKl/2) e no-Br{coKa rrpu raur{errrKr{re
CI]psMO KOHTpOJILITe I,I BepOflTHO OTpe3B.[Ba HapyIIeHa peryJlaryI{ }I CBpbx-aKrl{Baqr.u Ha OCra NF-rcB,
cBbp3aHa c upo-ntrtlnauaropHll cI4rHarM. Or 4pyra crpaHa rf, e [o-Hr.rcKa s CD25- Tregs ronrpolua
rpyna, cfipf,Mo CD25+, Aoxaro noAo6uo na uPHK HrrBara, HrrMa pa3nr,rKa rrpn rrarlr{enrrure. flo-
HHCKI4Te HuBaHapERKl/2 ll rro-BI,IcoKHTe HLIBa na mRNA ERK1/2 rpl.t [arllreHrKrrre Morar Ia 6r,qar
I-I pe3yJlTar Ha rroHlaxeHa aKrllBaurr.fl r{ or raM Ha HaM€ureHa AerpaAarl[s Ha ERK1/2 (uauaaen
,,turnover"), Koero [oKa3Ba, qe B Apyrara CD25+ Tregs nonyna\Lrtrra r,rMa noBr,rlreHa Ar.rHaMr4Ka Ha

To3I{ cI'IrHiuIeH IIbr. ]luncata Ha .qI,IHaMrzKa npu [aq[eHTKr,ITe [oKa3Ba rroBl,rrueH pI.IcK or HapyrneH
TorepaHc. Baxno e .qa ce o6rpne BnlrMaHr.re, qe r.K. r,r3cJleABaHero e rlpoBeAeHo locpeAcrBoM

{royuuroruerpvflt a He uuyHo6nor, e Bb3MoxHo u AButa rpa}rcKprrnrlrroHuu Saxropa ERK|
(MAPK3), ERK2 (MAPKI) aa 6tAar saNaeceHx B re3r.r rpoMeHr,r, Aoraro PrimeFlow aHaJrrr3br e
Gazupau ua {HK coHAa Ir 6u rpx6nano 4a e cnequQurreH 3a eAHH or gaara Sarropa. IloxasaHure
pe3yJITarI,I 3a HapylueH ToJrepaHc ca AorrbJrHrrreJrHo rroAfpe[eHr{ or HaMffreHara eKcrrpecH, ua HLA-
DR Aanalqa Bb3Moxnocr 3a HapyIrIeH TonepaHc r,r HaMaJIeHo aHTlrreH-rrpeAcraB.,IHe Ha aHTureHr,r, Kr,M

ror'rro rpx6na Aa ce $opunpa roJleporeHeu orroBop, AoKaro HaMaJreHlre HriBa Ha $oc$opnnupan
STATSa rloKa3Bar HaMaureHa iryBcrBl{TeJrHocr KbM lL-2 c:rr.:uattu3a\ila, [auuure or Hacrorrrloro
LI3CneABaHe HaArpaxlar ApyrH cT,BpeMeHHH flpoyrrBaHr.r.f, [oKa3Bar{u pa3nrrxn B eKclpecrrrTa Ha
FOXP3+ T-regs, KaKTo H [poMeHI{ B eHAoMerpr{€urHr4Te u neplr$epnuTe lrM noflyJrauurr, Karo
HacolrBar BHHMaHlrero KbM Baxuocrra ua CD25-IL-2 nsrs..

5. Xapaxreprrcrrrxa u ouenxa Ha Ar{cepraqrroHHur rpyA rr [pr{Hocrrre

,{ncepraquoHHnflT Tpyr e Ha[I{caH Ha 99 crpaHzrllr, oHaure.{es e c 23 opurnHrurHr.r Sarypra or r<ouTo
13 r[nrypu c pe3yJrrarl,I,8 $urypn r o6sop, 2 $urypu B Mareprr€rrru H MeroAH. Tpyn:sr crgrpxa 13
ra6nltqr'I B MarepI,I€uIH I{ MeroAI,r. I{urnpaHu ca 229 rmrepurypHr Lt3ToirHr{Ka, Bcr{trKlr na anrnraficrlr
erur. TpyArr e pa3ul{carr rr crpylffyplrpaH MHoro go6pe, MHoro JreceH 3a qereHe r,r MHoro par6npaerra.
Jloruxara Ha I{3crIeABaHero e JIecHo rrpocJreAr,rMa, aBTopKara e caMoxpr,rru.rHa u o6eKU.rBHa K}M
cBolrre I'I JrI'ITeparypHI4Te AaHHIr. lnasure Jlr4TeparypeH o6:op, MutepuaJru r.r Mero.(u, pe3ynrarr.r lr
AlrcKyclul ca pa3[LIcaHL qerJII,IBo. flonyveHr.rre co6crseHr.r Aa:alau ca 3HatrurerHr,r r{ Iocrar6qHr4 3a
HarIpaBeHI{Te I{3BoA}I. llpnnocure Ha aBTopa ca B lr3BeAeHux r,r4euru$urlr{paHHTe [poMeHr{ B ocra
CD25-LL-2, AorbnHeHI,Ie or pa3nl{Kr.rre B cr{rHuurr.r3a\wffa aa pERK2/MAPK1, STAISa, HLA-DR s



[o[yJIaIILIHTe Ha [aIII4eHKI'ITe Ia KoHTponHara rpyla. llogveprana e Hapy[reHaTa perynaqr.{f, ua CD25-
cy6nonylaqua T-regs.

OcHorur.ne nprrHocr.r ca o6o6ueur{ rro cJreAH:as :rracluli l. flonyveru ca oprrrr{HrurHr,r AaHHH 3a
rloHHxeHara eKcrlpecla, Ha HLA-DR Bbpxy peryJlaropHtl r.r Heperynaropnr.r T-rnerxn npu xeHlr c
perpoAyKrl'IBHLI Heycnexa. 2. YcraHoseHu ca Hr.rcKr.r HlaBaHapSTAT5a H Br{corr4 HHBa Ha ERK|/2 upu
[aUxeHTKII C pe[poAyKTLIBHLI Heyclexu B CpaBHeHue C6C 3ApaBI,ITe KOHTpOJTT{. 3. HaUepeHa e
[oJloxzreJrHa Bpb3Ka MexAy CD25 n HLA-DR rrpu peryrrirroptrr H HeperynaropHr4 T-r<.uerxu,
HI'IcKure HI{Ba Ha pSTAI5a I,I Ha ERK2 mRNA eKcnpecr4pauure KJrerKr{ npu xeHrrre c
pe[poAyKTI'IBHI4 Heycnexn. flo ro3l{ HarIIrH [peAcraBeHrrq AucepraufioHeH TpyA oqepraBa HoBa
TIOCOKA HA TBCJIEABAHE HA POJI,'ITA NA CD25- IOTryNAIII{f, T.rCgS A NATOICHE3ATA HA I{AHOIIATHqHI,If,
nn(feprunurer I'I peKypeHTHI,ITe cloHTaHHn a6opru vt vrMilratTarrr4oHHr,r Heyc[exu. Pasrur,rpeH e
MeroAlrqHlr.ff IrHcrp)rMeHTapI4yM 3a re3rr rl3cneABauvrs v ce ge$rnnpann crparuSurluparqu Kpr,rrepuu
sa Ar'r$epeuqHpaH IIoAxor [prr [pocJreArBaHero r4 eBeHTynJrHo ras60pa HarepaTufl.

6. Ilpeqenrca Ha rry6JrrrKarlr{HTe r,r rrlrrHrls [prrHoc Ha AoKTopaHTa

Pesynrarute ca [peAcraBeHl{ B Ar,rcepraurroHeH rpyA, aBTopeQepar u 1l uay.rHu rpyAa Ha aHrruficxr{
e3LIK, Karo or rrx 2 ca pe$epwpanu ,r perleH3r,rpaHr{ n Scopus nylrruxaqLuu c rrM[arrr Sarrop,
cbulacllo lI3I'IcKBaHI4rTa 3a pa3BLITIre Ha aKaAeMInqHI,IrI cbcTaB s EAH r4 re3r{ na I,IBI,IP-BAH. Kacae ce
caMo 3a IIbJIHo reKcroBl{ ny6lurcaquu c opuu{HarrHr,r pe3ynrarr,r. flpnHocrr Ha AoroopaHTa B craTHr4Te
c oplIIl{HanHH pe3yJITaTI.I e ,BeH, T.K. e tlocoqeH KaTo nbpBx aarop. ,{auuHTe ca npeAcTaBeHH y Ha 9
HayrrHlt Oopwa, [oBeqero MexAyHapoIHI{ rr3BbH crpaHara. flo rerraara e cleqereH HayqeH [poeKT 3a
Mrra.u,r r43cireAoBarenn, $nuancr.rpaH rro lporpaMa A@Hn na EAH.

7. AnropeQepar

Arrope0epamr e nogpo6eH, I4JIIocrparlIBeH u orpiBrBa ocHoBHr{re pe3yrrrarr.r, [ocrr{rHarr{ B

Ar4CepTaur,rrrTa.

3AKJIIOqEHTIE

,{ncepraquounvaff TpyA cr,Abpxa HayqHo-npuJtoncuu psrynmsmu, Koumo npedcmaetneam
opuzuwoJteH npuHoc I HgyKama Ia oTroBaptT Ha BcLIrrKI.t I{3I,ICKBaHLLE Ha 3arosa 3a pa3BI{Tue Ha
aKaAeMI{iIHI'Ir{ cbcraB n Perry6nuxa Etmapu.a (3PACPE), flpanu-nurzxa 3a rrpuraraHe Ha 3PACPE u
Ilpanr'tnnura ua lltcrvryra uo 6uonorvs. v r{MyHonorlur Ha pa3MHoxaBaHero ,,Axaa. Kr4u-u
Eparanoa"' flpe4craneuHTe MarepnaJrr,r r{ Ar{ceprarluoHHrr pe3yJrrarr{ HaIrbJrHo cborBercrBar Ha
cueqa0r'runnre LI3I,IcKBaH:afl, ttpvrern BbB Bpb3ra c flparunuzuprre Ha EAH u na llncruryra no
6uonorr'rs u I'IMyHonorllrq Ha pa3MHoxaBaHero ,,Ara4. Kupnn Bparauon" 3a npl{noxeHrae na 3pACpE.

,(r'rcepraqnoHrrl'Isr rpyA noKa3Ba, ue Pyuaua l,Isauoea Cycyprcooa [pl4TexaBa saArn6oqeHu
TeoperuqHr,r 3l1.a:,]^lrlfl, r.r upoQecuoHaJrHr,r yMeHrr, rro Ha) {Ha cnerlr{{urHocr ,,l,Iuyuoaoeun., Karo
AoIffopaHT peAoBHa $opua Ha o6yvenue, Karo AeMoHgrpvpa KaqecrBa r,r yr\{eHrrrr 3a caMocrorreJrHo
lpoBexAaHe Ha Ha) rHO r{3CJIeABaHe.



Ilopagr'r ropel{3JroxeHoro, y6e4euo AaBaM cBotrTa noJroxr.rreJrHa orIeHKa 3a [poBeAeHoro r{3cJreABaHe,
npeAcraBeHo or peueH3HpaHI.ITe no-rope Aucepraur{oHeH rpyA, arropeQepar, nocrur}rarr,r pgyJrrarr.r
H IIpHHocH, H [peAJIaraM Ha rroqllTaeMoro Ha)rrrHo xypr.r Aa trpucaAu o6paroaaremrara H Ha)rqHa
creleH ,,[orcmop" na Pyuana Lleauoea Cycypxoea B AoKropcKa nporpaMa rro Ha) rHa cnequiurHocr
,lluyuottozw", a npoQecIiIoHaJIHo HaupaBneHue 4,3. EuonorurrHu HayKI,I, or o6lacrHa Br,rcruero
o6pasoaaHue 4. Ilpupo4un Hayru, MareMarr{Ka r,r unsopuaruxa.

26.11.2023 r. lf rrornnl cranoBr{ruero :
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