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MPOAOIoz

O kapkivog gival pia kataoTpo®Ikn vOooG Kal napoin Trn npoodo oTn XEIPOUPYIKN,
TNV akTivoBepaneia kal Tn XnueloBepaneia napapevel n deUTEPN CUXVOTEPN aiTia Bava-
Tou OTO AUTIKO KOOHO. Ta MPOTEIVOUEVA BEPAMEUTIKA OXNUATA €XOUV PEATIWOEI TNV
£NIRiwON OE AINATOAOYIKEC KAKONBEIEC, aAAd IO TOUC PETACTATIKOUG CUMNAYEIG OYKOUG
Ta anoTteAéopaTta Oev €ival evBappuvTika Kal n avantu&n evaAAakTIKOV Joppwv Bepa-
neiac npoBAAAEl EMITAKTIKA. Z€ auTO TO NAAiCIO N avoooBepansgia euPavioTnkKe cav pid
eAmdopopa BepancuTiKn €nIAoYN, BACICUEVN OTNV NApAThpnon nwc To avoolakd ou-
oTnUa Pnopei va avayvwpiosl KAl va KAaTaoTpEWEl Ta KapKIvika kUTTapa. Qordoo, PeTa
anod xpovia £PEUVNTIKNG £pyaciag, KAIVIKoV JOKIJWV Kal XIANAdwv acBevwv Ta CUYKE-
VTPWTIKA anoTeAEOPATA TNG avoooBepansiac Oev eival Ta avagevopeva. ZuvowilovTag
TA AnOTEAEOUATA QUTA ava@EpPETal Nwe “kapia npoofyyion Osv ATAV EMITUXNG, AAAd
neploTaciakda, yia Aoyouc nou dev cival EekdBapol, naparnpnénke kain avranokpion,
NPOCpEPOVTAC IKAVO KivNTPO YIa va ouvexioTei n €pguva” [1]. MNati Aoindv n enipyovi os
auTn Tn pop®pn Bepanciac; And Tn pia pEPIG, UNAPXEl N KAIVIK avTanokpion KAanolwy
aoBevwyv Nou whei oTnv Katavonon Twy YNXaviodwv eNITuXiac n anotuyiac kai anod tnv
AAAN TO PHEYAAUTEPO NAEOVEKTNUA TNC avoooBepanciag, To yeyovog nwe dsv NAQTEl idla
oToIXEia Tou opyaviouoU.

ZTnv npoondbeia va sniheyolv Ta kAaTaAAnAdOTEPA avTiyova yia XphAon ornv avo-
coBepancia, Ta TEAEUTAia Xpovia £€xouv avayvwploTei noAAd yovidia nou kwdikonololyv
£10IKa avTiyova Twv OyKwv Kal Ta onoia ¢aiveral va naifouv 131aiTepo poAo oTnv ana-
vTNnNon ToU avooiakoU CUCTHAHATOC £vavTl kKakondBeiwv. Mepika and Tta avTiyova autd
Xpnoigonoindnkav og KAIVIKEC DOKIUEG euBOAIaONOU, KUPIWG O aoBeVEIC UE HEAAVWUA,
aAAd kal og GAAoug TUNOUG Kapkivou. Q0TO00, £va HIKPO HOVO NOCOOTO TWV A0BEVWY,
nou dev Eenepva To 5%, napouciacs unoXwpnaon TOU OYKOU £NEITa and supoAiacud pe
nenTidla Kal HAAIOTaA, N unoxXwpenon auTn ATav ouvidwc HIkKpng diapkeiac. H aitia autou
iowG oxeTileTal Ye Toug pnxaviopoUc diapuync Tou Kapkivou and Tnv avooiakn and-
vTnon, aAAd kai Tnv eniAoyn Twv avTiydvwv nou Xpnoigonolouvral OToug €UBoAia-
OpoUGC. Zapwc, UNAPXEl N avaykn KAtavonong Twv PnxXaviouwv dIapuync Tou OyKou
nou oxeTidovTal Ye TN noldTNTA KAl TNV €vTacon TNG anavrnong, eve napaAAnAa n kaio-
TEPN £MIAOYN QVTIYOVWV TWV OYKWV MOU €nAyouv KuTTapoAuTiki CD8* T-kutrapikn
anavrtnon, anoTeAEl iow¢ TNV MBavoTepn NPOCEYYION YIa TNV AVTIUET®NION TOU KApPKi-

VOU JE avogoBepaneia.

H £ékppaon Twv npwTteivwov MAGE-A3 kal MAGE-A1 €xel ueAETNOEl OTOV KAPKIivVO
TOU NveUpova Kal NeNTIOId TWV NPWTEIVOV AUTWV EXEl BpeBei nwg endayouv onuavTikn T
KUTTAPIKR anavTnon o€ NoikKIAia KapKIvVIKkwv TUNwv Kai 181aitTepa oTo peAdvwua. Ano Ta

KUPIOTEPA £PWTAPATA OTA onoia n épeuva KaAeitalr va dwoel andvtnon €ival €av Ta
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avTiyova auTa nou ek@palovTal oTov Kapkivo Tou nvelpova pnopouv va sndayouv CD8
T anavTtnon oTtoug acBeveic Kal av n anavrnon auTn JdIapEPEl O £vTaon Kal noioTnTa
ano Tnv npolndpxouoa anavTnon o (puUOIOAOYIKOUC HAPTUPEG.

AveEdpTnTa anod Tn ouxvoTnTa Kai Tnv napoucia T €I0IK®WV KUTTAPWY £vavTl TOU
OYKOU, YIa va €ival n avooiakn andvtnon enapkne, 8a npenesl Ta kUTTAapa auTd va ival
KAl AEITOUPYIKA. AyvwOToG napapével o AOyog yia Tov onoio Ta avTiyovoeidika CD8 T
KUTTapa Jev KATAOTPEPOUV TEAIKG TOUG OYKOUG, €poOcov avayvwpilouv Ta KapKIVIKA
avTiyova Kal avixvelovTal o€ anuavTikoUc api8uolc oto aipa acBevwv. AKOUn, eV £XEI
NPOXWPNOCEI 0 XAPAKTNPIOPOG TWV KAWVWY auTwv Ot £ninedo dpacTikdTNTAG, WOTE va
dlanioTwBoUv NOCOTIKEG KAl MOIOTIKEG OIAPOPEC NOU EVOEXOMEVWC UNAPXOUV OE KAW-

VOUC Mou avixvelovTal O uyIn aToua O OXEON e aoBeveic HE Kapkivo.

O oroxoc Tng avoooBepansiac €ival n evioxuon Tng npolnapyxouocac anavtnong.
Eival, 0pwg, noAU mBavo n andvrnon évavTi oTa avtiyova Twv OyKwv va anavtaTal o
noAU XaunAn ouxvoTnTa n va €£Xel KATaoTadsi avepyikn. Z& auTn Th NEPINTWON O £na-
kOAouBoc suBoAiacuog dev Ba £xel kapia €nidpaon Kal puoikd dev avapeveTal KAIVIKN
avTanokpion. OnoTe, n napoudia f anouocia, To PEYEBOC Kal N AEITOUPYIKOTNTA TNG
andvTnong auTng €ival Kpiolpya oToIXeia yia Tnv €kpacn Tng Bspaneiag oe kABe aoBevn.
EunepioTaTwUEva OTOIXEIA yia TO PEYEBOC kal Tnv OpACTIKOTNTA TNG npolnapyouoac
andvtnong Asinouv ano Tn BIBAloypagia, kaBwS avapEPovTal O PEUOVWUEVEC MEPI-
NTWOEIC aoBevwyv Kal PEAETABNKAV gg oUYKpPION PE TNV anavTtnon orn 8epancia. MNa va
unopeooupe va agloAoynoouue owoTa TNy npolndapyxouca anavrnon 8a npensl va Tn
OUYKPIVOUUE PE TNV andavTnon Of€ UYIEIG, WOTE N MOV NAPANETPOC va €ival n napouaia
TOU NapayovTa nou TNV EVEPYONOIEl, N Unap&n dnAadn Tou OyKou.

ZUVENWG, undpyel n avaykn yia Tnv nAgpEéoTepn katavonon TnG avoolakng ano-
KPIONG O agBeveic ue KAPKivo TOU NveUpova TOCOO O £Minedo ouxvoTNTAG, AAAd KAl O
£ninedo AEITOUPYIKOTNTAG. AUTOC ATAV KAl O OTOXOC TNC napouoac MEAETNS, n avalnTn-
on CTL kKAwvwv &vavTl emiTonwv Twv npwTeivwov MAGE-A3 kai MAGE-A1 oTo aipa a-
0BevV PE KAPKIVO TOU NVEUPOVA KAl O MOCOTIKOG KAl NOIOTIKOG XAPAKTNPIoUOG ToUG O<
oUYKPION HPE aVTIOTOIXOUC KAWVOUC MOU £VOEXOUEVWG aviXvelovTdl O Uyify aToua pE
TNV Xpnon €EeAlyuEvwy TEXVIKOV PEYAANG sualodnoiac. Ta anoTeAEOPATA NOU MPOEKU-
wav €ival YeyIoTnG onpaaciac yia tTnv aglohoynon Tng evavTi Tou OYKOU avoolakng and-
VTNONG KAl TO OXEJIAOWO NIO ANOTEAECUATIKWY OTPATNYIKWY £UPROAIacUoU oTn Bepancia

TOU KAPKivOU TOU Nveupova.
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EuxapioTiec

H epyacia auth npaypaTtonoinénke orn Movada AvocoAoyiag Kapkivou Tou Epya-
otnpiou AvoooAhoyiac-IotooupuardoTntac Tou TunRuaTtoc IaTpikAg Tou MMavenioTnuiou
Ocooaliac, oto nAaioclo Tou xpnuaTtodoTtoUuevou and Tnv Eupwnaikn 'Evwaon epeuvnTi-
koU npoypdappatoc IRTALUNG. To UAIkO TnG MEAETNG anoTElecav aagBeveic Tng Mveupo-
voAoyikng KAIvikng Tou Tunuatog Iatpikng Tou Maveniotnuiou O@sooaliag.

OAokAnpwvovTag Tn d10aKTopIKnR Hou diaTpIfn, 6a fBeha va ekppacw TIC BEPUEC
guxaploTiec pou ora PEAN TnG Tpiyeholg Emirponng, Tov Enik. KaBnynti k. MaTBaio
ZneAéTa kal AvanA. Kadnyntn k. Fewpylo Xati{nyswpyiou. Idiaitepa, 8a nbeAa va suxa-
pIoTACOW Tov €nIBAENOvVTa kKadnynTtn pou KaBnynth K. AvacTtacio Meppevi yia TNV €u-
Kaipia nou pou £DWOE KAl KUPIWS yIa TV UNOCTAPIEN, UAIKNA KAl WUXOAOYIKN, WOTE vd
gival duvaTtn n oAoKARpwaon TNnc dI0aKTOpIKNAG Hou OIaTpIBNG. AKOMN MNEPICOOTEPO TOV
£UXApPIOT® YIa Ta padnuarta {wnc. =Tov AvanA. Kadnynti k. Bdaio Kapavika ekppalw
TNV guyvwpooUlvn Pou yia Tn Bondeia, Tn otApIEN Kal TNV avekTiynTn Kadodnynan Tou
O0Ao auTd To didoTnua.

H £peuva auth, €€aiTiac TNG NOAAGNAOTNTAG KAl NOAUNAOKOTNTAC TWV NEIPANATWY,
dev 8a ATav duvaTto va oAOKANPWOEI XwPIC TN ONUAVTIKA TEXVIKA UNOCTAPIEN NOAAWV
avBpwnwv. N’ autd To Aoyo, Ba nBeAa va suxapiotiow Tov D. Colau ano To idpupa
Cancer Research Institute, Brussels, Belgium kai 1diaitepa Tov Prof. P. Coulie kai vyia
TNV €uyevn npoopopd Twv HLA-noAupepwv Kal TIC NOAUTIMEC UNOJEIEEIC TOU KATA TIG
EMNIOKEWYEIC TOU aTO EpyaoTnpiou AvoooAloyiag-IoToouuparoTnTac.

Euxapiotw Tn Aleu80vTpia Tou ApakonoUAgiou KevTpou Alpodoaoiag Tou EAAnvikoU
EpuBpou ZTaupoU k. EA€vn MoAuxpovakn kal Tnv K. Pw&avn ZupionoUAou yia Tnv
napoxr Tou NAAOPATOC NOU XPNCIUONOINBNKE OTIC KUTTAPOKAAAIEPYEIEC.

To npoownikd Tou Epyaortnpiou Mupnvikig IaTtpikAc Tou Maveniornuiakol Nooo-
KouEgiou Aaploac kal 191aiTepa Tov unevBuvo Tou TURMaTog Enik. KadnynTtn k. Mavayim-
™n FewpyoUAia yia Tnv adsia XpRong Tou PETPNTH AKTIiVWV-Y Kal TNV apioTn Cuvepyaaoi-
a.

Euxapiotw, eniong, Tov AleuBuvTi Tou EpyacoTnpiou latpikng duaikng, Avan. Ka-
8nynTtn k. Kwv/vo Kanna, Tnv Enik. Kadnyntpia k. Kupiakn ©codwpou, Tov AEKTOPA K.
Iwavvn TooUyko kal To Aoind npoownikd Tou Epyaornpiou yia Tn duvaTtdéTnTa Xpnong

TOU JayvnTikoU ENITAXUVTN.

IdlaiTepa euxapioTw Tov AlcuBuvTn Tng Mveupovoloyikng KAIvikng Kadnyntn K.
Kwv/vo I. FToupyouAldvn yia TNV aueEPIOTN cuunapacTach Tou kal and kapdidag Tnv K.

Nopa Kepevidn, kaBwe kal To Aoind 1aTpIkO Kal VOGNAEUTIKO npoownikd Tng MNMveuyovo-
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AoyIKnc KAIVIKAC yia Tn BonBela kal Tnv dyoyn ouvepyaocia TouG Kata Tn GUAAOYH Tou

UAIKOU TWV agBevov.

EnmBupw va Toviow 101aiTEpa TNV NOAUTIUN KPITIKA Kal TIC unodei&eic navw ornv
nopeia TNG PEAETNG, Ol OMOIEC £yIvav ano MOAAG HUEAN TWV EPEUVNTIKWV £pyacTnpiwv
TNC XWPAG KATA TIG CUVAVTAOEIC TOUg, oTh JIdpKela eknovnong Tng diaTtpIpig You, oTn
Adapioa kal ahhoU. Toug suxapioTw 0Aouc BeppoTara.

AkoOuUn, 8cAw va suxapioThow Tn ®ain ZoUKou YIa TIC ATEAEIWTEG WPES OUVEPYATi-
ag pag, Tn PonBeia, Tnv unooTAPIEN KAl TV ATEAEIWTN EVEPYEIQ, XWPIC TNV onoia dev
8a sixaue guxapiornBei To Ta&idl nou kavape padi.

Euxapiotw, Tn ®avn KalaAd nou PoipdoTnKe TIC YVWOEIG TG OTNV KUTTAPOUETpIa
ponc, Tov KwvoravTivo TooAn yia oAn Tn Bonbeia Tou, Tnv Ayyehiki Mnapda, 1o le-
dewv NOUAE, To ZTEpavo Tooxa, kKabwe kal Tnv undloinn opada Tnc Movadag Avooo-
Aoyiac Kapkivou, Toug nponTuxlakoUc, PMETANTUXIAKOUG Kal 310aKTOPIKOUG (POITNTEC UE
TOUC 0ONOoioUG UOIPACTAKANE TO XWPO £pyaaiac, TIC avnouxieg Kal Toug NpoBANUATIONOUG
pag kal nepaoape padi Tooa Xpovia KaAnG ouvepyaoiac kal EuxapioTne aTdoo@alpac Kai
Toucg esUxoual and Tnv kapdid pyou kaAn oradiodpopia. Av £gada kATl og OAn AuTh TN
dladikacoia, ival oTI dgv PYNopoUUE va Npoxwpnooupe Xwpic Bondeia kal otipiEn anod
TOUC OUVEPYATEG MAC KAl TOUC EUXAPIOT® OAOUC YIa auTo.
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ZYNTOMOTIPA®IEZ

1MW (1-Methyl-Tryptophan)

2ME (2-mercaptoethanol)

7-AAD (7-amino actinomycin D)
ACT (Adoptive Cell Tranfer Therapy)
APC (Antigen Presenting Cell)

b2m (b2-microglobulin)

BFA (Brefeldin A)

CCR (CC Chemokine Receptor)

51Cr (Chromium 51)

CT antigens (Cancer/Testis Antigens)
CTL (Cytolytic T Lymphocyte)

DC (Dentritic cell)

DMSO (Dimethyl sulfoxide)

EBV (Epstein Barr Virus)

EBV-B (EBV transformed B cells)

ECD (Phycoerythrin-Texas Red-x )

EDTA (EthyleneDiamineTetraAcetic acid)

FA-PBS (Formaldehyde-PBS)
FBS (Fetal Bovine Serum)

FITC (Fluoroscein)

HLA (Human Leukocyte Antigen)
HS (Human Serum)

IDc (Iscove’s complete medium)
IFN (Interferon)

IL (Interleukin)

LN, (Liquid Nitrogen)

mAb (monoclonal Antibody)

1-pgBulo-TpunTopavn
2-pepkanTedavoAn

7-auivo akTivopukivn D

MaénTikn perapopd T KUTTAPWY
AvTiyovonapouoiaoTikd KuTTapa
B2-pikpoo@aipivn

BpepeAvTivi A

Ynodoyxéag yia Tig CC XNUEIOKIVEC
Xpwpio 51

Kapkivikd avTiyova BAAoTIKNG CEIPACG
CD8 T KUTTApOAUTIKOG KAWVOG
AgvOpITIKO KUTTAPO

AlEBUAO 0OUAQPOEidIo

I6¢ Epstein Barr

EBV-B peTaoxnuatiopéva kuTTapa

dukoegpuBpivn-Texas Red-x

AlGAupa QopuaAdelidng-PBS

Bodivog 0pdG

®AoUOPOOKEIVN

AvBpwniva avtiydova ioTooupdBaTtdTnTag
AvBpwnivog opdg

Iscove’s BpenTIkd HECO

Ivtep@epdvn

IvTepAgukivn

Yypo atwto

MovokAwVIKO avTicwpa

MAGE (Melanoma Antigen-Encoding gene)  Tlovidio nou kKwdIKONOIEI avTiyova JEAQVWHATOG
MEM (Non essential aminoacids solution) AlGAupa apivo&éwv

MHC (Major Histocompatibility Complex) MeiCov ZUpnAeyua IoTtooupuBatoTNTAG
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MIC (MHC class I related chain)
MKN

MMKN

NK (Natural Killer)

NKT (Natural Killer T cell)

NSCLC (Non Small Cell Lung Cancer)

PBMCs (Peripheral blood mononuclear cells)

PBS (Phosphate Buffered Saline)
PC5 (Phycoerythrin-Cyanine-5)
PC7 (Phycoerythrin-Cyanine-7)
PCR (Polymerace Chain Reaction)

PCR-SSP (PCR Sequence Specific Primer)

PE (Phycoerythrin)

pi (Positivity Index)

PSG (Penicillin Streptomycin Glutamine)
RT (Room Temperature)

SCLC (Small Cell Lung Cancer)

TAA (Tumor Assosiated Antigens)

TCR (T Cell Receptor)

TILs (Tumor Infiltrating Lymphocytes)
TNF-a (Tumor Necrosis Factor -a)

TRAIL (TNF related apoptosis inducing
ligand)

Treg (T Regulatoty Cell)

TSA (Tumor Specific Antigens)

MHC 14&n¢ I aAuoida

MikpokuTTapikog Kapkivog Nveupova

Mn MikpokuTTapikdg Kapkivog Mveupova
duoika KUTTApOKTOVO KUTTAPO

duoik6 kKuTTapokTOévo T KUTTAPO

Mn HIKPOKUTTAPIKOC KAPKivOG NveUova
Movonupnva KUTTapa nepIPEPIKOU aipaToq
OudETEPO DIAAUNA PWOPOPIKOU AAATOC
dukoepubpivn-kuavivn-5
dukoepubpivn-kuavivn-7

AAUCIOWTI avTidpacn NoAUpEPAON(

PCR pe ekkIvnTEG €IBIKNG aAAnAouyiag yia kade
aAAnAio

dukoegpubpivn

Babuog Ekppaong

AlGAupa nevikiAiviig oTpENTOHUKIVNG YAOUTAMIVNG
Ogpuokpacia dwpariou

MIKpOKUTTAPIKOG KAPKivog Nveupova

TxeTICOPEVA PE TOV OYKO avTiyova

Ynodoxéag Twv T-KUTTApwv

Aep@okuTTapa nou dinBouv Tov OYKO
MapdyovTag vékpwong Twv OyKwv-a

TxeTI{OpevoC e Tov TNF ouvdETNG Nou enayel Tnv

anonTwon
T puBUICTIKO KUTTAPO

Eidika Tou dykou avTiyova
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F’ENIKO MEPOz
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1. EIZATQrH

O kapkivog €ival pia kaTaoTpopIKf agBevela Nou NANTEI £va CUVEXWS auavouevo
apiBud atopwyv ava Tov Koopo. Napd Tnv nNpoodo OTIC UNAPXOUTEC TEXVIKEC QVTIMETW-
nIoNG Tou, N BvnoiuoTNTa o€ NoAAOUC KapKIVIKoUc TUNOUG Napauevel uywnin, kavovtag
EMITAKTIKA TNV avaykn yia eUpeon evarAakTIK@WV poppwv Bepanciac. ZNPEpa €ijacTe o
8<on va yvwpifoupe pepikoUC ano TOUG PNXAaviopoug TG NoAUNAOKNG OXEONG TOU Kap-
Kivou e To avoolakd oUoTnuad, evw KAanoiol aAAol napapgevouv akoun adlEukpivioTol.
MNa va sivalr duvaTtov va yivouv Ta £peuvnTIKa Yag EpwTANATA KaTtavonTtd, 8a avapep-
BolpEe oTnV unNapyouod yvwon O0cov agopd Thn OXEON TOU KAPKIVOU WPE TNV avoolakn
andvtnon, TNV avaykn via evaAAakTIKEC JOPPEC Bepansiag kalr Tnv aAiAnnidpaon Twv

CD8 T kuTTApwV UE TA KAPKIVIKA KUTTApa

1.1. H ENANTI TQN OrkQN ANOZOENITHPHEZH KAI ANOXOAIAMOP®QXH

H ox£on Tou avoolakoU CUCTAPATOC UE TOV KAPKIVO £XEl ANOTEAECEI, £dW Kal €vav
aiwva nePinou, avTIKEIYEVO EVvTOVOTATOU £vOIAMEPOVTOG KAl HEAETNG. H kakonong eEai-
AQyn TwWV KUTTAPWV anoTeAEl £€va Ouxvo YEYOVOC TO OMOIO OTIC NEPICTOTEPES NEPINTW-
osIg dev odnyei otnv avanTtuén oykwv. AuTO, WG £va Baduo, paiveTal 0TI oPEIAETAl OTN
A£ITOUpPYia Tou avoolakoU CUCTANATOC Nou £ival Ikavo va evtonilel Kal va KaTaoTpPEPEI,
Ta eEaAhacoopeva kal evoexouevwe enikivduva kUTTapa. H dnown auTth, n onoia npo-
TaOnke apxika and tov Ehrlich To 1909, kar 50 xpovia apyoTEpa NApoucIAoTNKE anod
Toug Burnett kai Thomas, ovopddletal Bswpia TNG AVOCOEMITAPNONG TOU KAPKIivOU.
Z0upWva PeE auTnV, Ta KAPKIVIKA KUTTAPA Nou NpoKUNTOUV UE PHEYAAN OUXVOTNTA OTOV
opyaviouo avayvwpifovrar w¢ E€va kal €€alegipovral andé tn dpdacn Tou avooiakou
ouotiuaTog [2]. Katdmiv autol, ol Oykol dnuioupyouvTal oTav Ta KApKIvika kUTTapa

kaTopBwaoouv va diapuyouv and Tnv €NITAPNON Tou avoolakoU CuCTHHaATOG.

MN'vwpifoupe, nAgov, nwc To avoalakd cUoTnUa, oxl JOvo KataoTpEPEl alAa kal di-
apopPpwVel TNV EENIEN TOU KAPKIVIKOU KUTTAPOU Kal Nwc n oXE€on auTn €ival ay@idpo-
un [3,4]. H avooosniTripnon avTinpoowneUgl JOvVOo TN pia d1aoTacn Tng oUvBeTNG OxE-
on¢ avaueoa oto avoolakd oUoTNUa Kal Tov KApkKivo Kal n oxeon auth kaBopileTal ano
Tn duvapikn aAAnAenidpacn TNG aAvoolaknG anavrTnong Kal TWV KApKIVIKOV KUTTapwy
kaBoAn Tnv avantu&n Tou oykou [4]. To HOVTEAO MOU MPOKUNTElI oTnpifeTal oTnv uno-
B8gon TNG avooodIauoOpPWOoNG TOU KAPKIVOU NoU anoTeALiTal and TPEIG PACEIC: Th PpaAon
eEaleiyng, 10opponiag kai diapuyng (Eik.1).

H paon tng e€aisipng avrinpoownelel TNV KAACIKN €vvola TNG avooosniTAPNonG,
OoTnVv onoia Ta KapkIvika kKUTTapa nou NpokUMATOUV PE PEYAAN CUXVOTNTA OTOV Oopyavi-
oud avayvwpifovral wg E€va kal eEaieipovTtal and Tn dpdon Tou avoolakoU cucThua-
ToC. H paon Tng 1copponiacg eival n AavBavouoa nepiodoc PETA TNV PN ANOTEAECUATIKA
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Eikova 1: Qi 1pei¢ QaGoeic NG avooodiauoppwone. Ta QuoioAoyika kUTrapa (ykpr) nou UMOKEl-
VTQl O€ OYKOYOVIKG £pERioLATA, TEAIKWC HETAAAOOOVTAl KAl LIETATPENOVTAl OE KAPKIVIKA (KOKKI-
vo) (endvw). AkOun kai O€ npwipa oradia TG OYKOYEVEONC, TA KAPKIVIKG KUTTApa Uropei va
ek@ppdlouv €1dIKOUG OEIKTEG kal va napdyouv onuara kivouvou, Ta 0roia evepyornolovv tnv
d1adikaoia Tn¢ avoooEmTPNoNG (kartw). XTinv npwTtn Qaon ¢ eEAAEIYNG, KUTTApa Kai Lopia Tne
QUOIKITC Kai €NIKTNTIIC avooiag urmopoUv va KATAOTPEWOUV TOV avanTuooOuEvo Oyko. 20T000,
edv n diadikaoia auTrj Oev €ival EMITUXNG, TA KAPKIVIKA KUTTAPA €I0EpXOVTAl OTN (Aon 100pponiac
oTnVv onoia dIaUoPQWVOVTAl and TNV avooldki) EMAoyr ONUIOUPYWVTAG OUVEXWC VEEC NapaAia-
Y€C. ZTadiakd, kanoio and qutd Ta KUTTapa pnopei va Exel To NAEOVEKTNUA TS dIapuyn¢ and v
avoolakrny EMTHPNON HEOW MOIKIAwv pnxaviouwv kai va eEEAIx0si 0 KAIVIKA avixveUOIUo OyKo

[4].

analoi®r Tou OyKOU KATa TNV onoia Ta KAPKIVIKA KUTTaPa nou NpokKUNTOUV CUVEXWG
AOYw TNG YeveTikNG aoTabeiag nepiopiCovral and Tn dpdon TnG avooiakng anavrnong. H
diapuyn avagEéperal oTo TEAIKO 0TadIo0 TNG avanTu&ng Tou OyKOU nNou nNPOoKUNTEl OTav
TAa KAPKIVIKG KUTTapa diapuyouv oTo oTadio TnG 1copponiag and Tnv avooiakn avayvm-
pIon Kal KataoTpomn.

Av kal au@IoBnTROnKe yia NoAAG Xpovia €ival nAéov kaBoAika anodekTo OTI TO a-
vOOIaKO oUOTNUAa Knopei va aAAnAenidpacel Kal va ennpeacel TNV avanTtu&n Tou kapki-
vou [5]. H Bewpia Tng avooosniTipnonG BacioTnke: i) o€ naparnpnoei enidnuioAoyi-
KWV EPEUVWV OTIG OMNOIEC AVOCOOKATECTAAPEVA ATOMA KAl ATOMA WE AVOOOAVEMAPKEIQ
eppavifouv peyaAuTepo Kivouvo €pQAviong Kapkivou, ii) avoooioToxXnuIKEG avaAlUgeIg

NPWTOYEVWV KAl PETACTATIKWV OYKWV nou OeiXvouv BETIKA OUOYXETION TNG napouaiag
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TILs kal au&nuevne sniBiwong Twv acBevwv og dIAPopouc TUMOUC KapKivou kai iii)
napoucdia CD8 T kuTtapwv ot TILs, nou og in vitro kaAAiEpyela, napoucia IL-2, Jei-
XVOUV 10XUpn OpacTIKOTNTA £vavTi Tou oykou [6].

To PovTEAO Mou £xel NPOTABEl yia TNV avayvwpion Kal KataoTpopn TwvV KApKIVI-
KWV KUTTapwv anoteAei pia noAUnhokn diadikacia, oTnv onoia CUUMPETEXOUV KUTTApPd
NG €10IKNG Kal un €101knG avooiag (Eik. 2). H diadikaoia Egkivagl 6Tav 0 0YKOG avanTu-
¥B8¢ei navw and €va oplo, To onoio Pevel va kabopioTei. MeyahwvovTag, anaiTel CUVEXWG
MEYAAUTEPN nmapoxn aipartog kal €I0BAAAEl oTov mapakeipevo 10T0. H avanTtuén autn
npokaAei piIkpng £ktaong 01appnén Tou 10ToU KAl Napaywyn QAEYHovwdOwv CnUATwWV.
Ztnv £vap&n TN avoolakng anavrnong CUPMETEXoUY KUTTapa Tng puoiknc avooiag (NK,
NKT kar yd T kUTTaGpa, devdpITIKA Kal pakpogpdya), Ta onoia avayvwpilouv Ta WPETA-
OXNUATIOYEVA KAPKIVIKA KUTTApA nou £xouv cucowpeuTei [3]. Ta kUTTapa autd evep-
yonoioUuvTal and Tnv nNapoucia TwV KAPKIVIKWV KUTTApwV Kal napayouv IFN-y, Eekivw-
vTac £T0OI €va KATAppakTn dpacewy Tne un €19IkA¢ apuvacg (Eik. 2A). Endyeral n napa-
YWY XNUEIOKIVOV KAl AYYEIOOTATIKWY napayovrwy, onwg ol CXCL10 (IP-10), CXCL9
(MIG) kair CXCL11 (I-TAC), nou pnAokdpouv Tnv ayyeloyEveon kal Opouv OTn oTparto-
Aoynon NK kutTapwv, 0evOpITIKWYV, HAKPOPAY®WY KAl AAAWY avooodpacTIK®WV KUTTAPpwWY
oTnNV NEPIOXN TOU OYKOU. STO ONUEIO TOU OYKOU, Ta pakpogpdya kai NK kutrapa nou
KIvnTonoloUVTal aokouv KUTTAPOAUTIKR dpdcn, evw napdAAnAa n napaywyn tng IFN-y
EXEl apvnTikn dpaon otov noAAanAaciaoud Twv Kapkivikov kuttapwv (Eik. 2B). Ta
yeyovOoTa autd odnyoUv O KATAOTPOPN KANOIWY KAPKIVIKWOV KUTTAPWY HECW aVOTOAOD-
YIKQOV KAl 4N avoGoAOYIK®WV UNXAVIOP®V. TN CUVEXEIQ, TA VEKPA KAPKIVIKA KUTTAPA i
fpalopaTta KapKIVIKOV KUTTApwv (ayokutTapwvovTal and devdpITika kKUTTapd, Td
onoia wpipalouv, YETAvAoTEUOUV OTOUG Aeupadévec kal napoucidlouv avTiyova Twv
oykwv oc napBeva AsppokuTtTapa nou £dpelouy ekel (Eik. 2T). Ta avtiyovoeldika CD4
kai CD8 T Agp@okUTTapa egvepyonoloUvTal, noAAanAacialovTal kal €niOTPEPOUV CTO
OnuEio Tou OyKou, OMOU KATAOTPEPOUV TA KAPKIVIKA KUTTAapa nou napoucialouv Ta
avTiyova nou avayvwpifouv (Eik. 2A) [7]. Tnv avantu&n Tou dykou neplopifouv eniong
n dpaon Twv NK KUTTApWV Kal TWV EVEPYOMNOINUEVWY JAKPOPAYWY, HECW UNXAVIOH®Y
nou nepiAaupavouv napdayovreg onws o TNF, n nepgopivn kal napaywya pifwv ofuyo-
vou kal alwTou. Eav, n avooiakn anavrtnon €ival €MTuxXnNG €XEl WG ANOTEAECUA TNV
OAOKANPWTIKN KATAOTPOPN TOU OYKOU, DIQpOPETIKA TO CUCTNMA EICEPXETAl OTN PAoN
Igopponiag.
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Eikova 2: To npoTeIVOUEVO LOVTEAO TNG Qaonc eEdAsiync oTn Bewpia TG avooodiauopPwonc.

ZTn (Aon auTn, n avooiakn anavrnon Kal Ta Kapkivika KUTTapa nou niBinoav tng
eEaleiyng sioépyovTal o duvapikn icopponia. =tn diadikacia auTh, Ta AEP@okUTTapa
kal n dpaon Tng IFN-y ackoUv 1oxupr nieon €niAOYNG OTA KAPKIVIKA KUTTApa, n onoia
gival 1kavr va nepiopicel, aAAa oxI va €EaAeiyel NANPWG TO KAPKIVIKO OTPWUA, Mou
nepINapPAavel YeveTika aoTabn Kalr ouveXwe eEaAAaOCOpEVa KApKIVIKG KUTTapa. Kara tn
dIApKEIa QUTAC TNG NEPIODOU, NOU PMOPEI va diapKei NOAAG Xpovia, kanoia anod Ta apxi-
KG OTEAEXN KATACGTPEQPOVTAl, GAAG NPOKUNTOUV JIOPKWG VEQ OTEAEXN WE OIAMOPETIKEG
METAAAGEEIC nou npoodidouv OTa KApPKIVIKG kKUTTapa augavopevn avoxn oTnv avooiakn
enirnpnon [2].

ZTn ¢aaon diapuyng NIBIOVOUV Ta KAPKIVIKA GTEAEXN NOU £XOUV AMOKTAOEI avoxn
gTNV avoolakn €NITAPNON HECW VEVETIKWV N KAl ENIYEVETIKWV pnxaviopwv (Miv. 1). Oi
MNXaviopoi auToi pnopoUv va diakpiBouv ot dUO OPAdEG: OE UNXAVIOHOUG NOU HEIW-
VOUV EVEPYA TNV AGVOCIAKN andvTnaon £vavTl Tou OYKOU Kal OE PUnXaviopoug, HE Toug
onoioug Ta KUTTAPaA TwWV OYKWV ano@eUyouv TNV avayvwpion Kal Katagrpo@n nou
pecoAaBeitar and Ta T kutTapa [6]. Epocov diapuyouv TNG avooiakng EMTRPNONG Ta
KapKIvikG KUTTapa €EanAwvovTal Xwpig EAeyxo, odnywvTag o KaKonBglia nou naparn-

peiTal kKAIVIkG kal av dev eAeyxOei unopei va odnynoel oto BAvaTto Tou PEPOVTOG.
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Nivakag 1: Mnyaviouoi avocodiapuync

Mnyaviopoi nou spnA£kovTal oTn J1ATHPNON TNG NEPIPEPIKNAG AVOXNG

e CD4*CD25* T kUTTApPQ
e CD4"NKT kUTTGpQ

Mnxaviopoi 6nou sJnNAEKoOvVTAl EVEPYA 01 OyKOI

e AnwAcia HLA i gelwpévn EKppaan

MeTaTponn ToOu KApKIVIKOU ¢paivoTunou i )
¢ AnwAsia ekgpaong MICA-B

e AvaoTtoAn TNG wpipavong Twv T KUTTApwv

\ , , e Meiwon ékppaong ouvunodoxewv
Mapaywyr napayovtwyv nou ennpeajouv ! , .
Ta T KUTTapa e AneAeuBEpwon NPOANONTWTIKWY HOPiwV
e Juvexn €kppaon ev{UPwV nou neplopifouv
™ dpaocn Twv T KUTTApwv

AneAeuBépwon napayovTwy nou ennpea-
Couv Tn NpoékAnon anavrnong anod Ta T ¢ AvaortoAn TnG wpipavong Twv DC
KUTTapa

1.2. CDS8 T ANANTHZH KAI ANOZOO®EPANEIA TOY KAPKINOY

'Onw¢ avapepdnke napandvw, N KUTTApIKn avooia cuvdEeTal dueoca PE TV avool-
aKn anoppiyn ToU KAPKIVOU. ZUYKEKPIYEVA, TA KUTTAPOTOEIKG T AEy@okUTTAPA AMNOTE-
AoUv TO OpacTIKO OTEAEXOC TNG £vavTi TOU OYKOU avoolaknc anavtnonc. Kads CTL
EKQPAdlel £va kKAwvoTunika povadikd unodoxea TCR nou avranokpiveral €10Ika O £va
OUYKEKPIYEVO avTiyovo. Ta avTiyova nou avayvwpifovral ano ta CTL anoteAouvTal ano
nenTIOIKA TUAWATA, Ta onoia napoucidlovTal oTnV ENIPAVEId TWV KUTTApWY anod Td
popla Tou cupgnAéyparog MHC. H enituxng oUvdeon Tou TCR pe To KatdAAnAo oUunio-
ko MHC/avTiyovo og guvduaopO PE CUVDIEYEPTIKA CNUATA OTNV EMIPAVEIQ TOU KUTTA-
pOU OTOYXOU £nayouv Tn OpACTIKA TOU A£ITOUPYia PE AMOTEAECUA TNV KATACTPOYN TOU
TeAeuTaiou. H peoohapoupevn and Ta CTL KUTTAPOTOEIKOTNTA MPOKAAEI TOV Mpoypau-
MATIOUEVO KUTTAPIKO BAVATO TOU KUTTAPOU OTOXOU, HEOW TNG ANEAEUBEPWONG KUTTAPO-
Kivov (0nwg o TNF-a kai n IFN-y), Tnv napaywyn npwTeivov nou enayouv Tnv ano-
nTwon (oupnepiAaupavopévwyv Twv FASL kal TRAIL) kal Tou gnxaviogoU anokKoKKiwaong

KUTTAPOAUTIKWV NpwTEivwv (neppopivng-ypaveviuuou) [8].

Ano povTéAa nou €xouv avanTuxBei og novTikia npokunTel nwg Ta CTL diadpapari-
{ouv NpwTaywvioTikO poAo oTn d1adikacia TNG avoolaKng anoppiyne ToUu KapKivou,
kaBw¢ anodeixdnke oTI: T kUTTApa dinBouv OYKOUG KAl HOOYXEUNATA NOU UMNOKEIVTAl OF
avoooAoYIKR anoppiyn, N MeETapopd T AEUPOKUTTAPWY Kal OXI avTICWUATWY Npoodidel
npooTacia £vavTi TOU OYKoU Kal n anaioi®n Twv gvdoyevwyv CD8 T KUTTApWY KATApPYEi
KGOBe avTikapKIVIKN Kal BepaneuTikn evepyela [9]. H enaywyn Twov CD8 T kuTtTdpwv
unopei va €€aptaral and Tnv aAAnAgnidpaon pe AAAoug KUTTapikoug Tunoucg, onwg CD4
T kUTTapa kair APCs, aAAa To dpacTikd KUTTAPO Mou 8a enipEpPEl T KATACTPOPR TOU
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KAapKIVIKOU KUTTApou €ival, kupiwg, To CD8 T kuTTapo [10]. H s1dikoTnTa Tng diadikaagi-
ag auTng kai Ta evBappuvTika dedopEva anod NEIPAPATa g€ NovTikoUg odrynoav oTov
OXe0IQ0UO NPWTOKOAAWY avoooBepansiag Tou KAPKIVOU MOU EMNIKEVTPWVOVTAl OTnV

€vigxuan TngG KUTTAPIKNAG AVOOIaKNG anavrnong £vavTi Tou OyKou.

H duvardétnTa xpnong Twv 1010TATwY Twv T KUTTApWV yia TV avooobepansia Tou
KapKivou npooeyyideTal Kupiwg e dUO TPONOUG: TNV NabnTIKr PETAPOPA AvTIyovoEIdi-

kv T KUTTAPWV Kai Tov EBoAIacyo.

ZTnNV NpwTn OTPATNYIKN avTiyovoeldika T kUTTapa noAAanAacialovTal ex vivo kai
OTNn OUVEXEIOQ ENAVEYXEOVTAl OTOUG AOBEVEIG. ZTnVv npooeyyion auTrh eniAeyovrtal CTL pe
Ta KATaAANAOTEPA XAPAKTNPIOTIKA, ONWG UWNnAn ouyyévela, €1I01KOTNTA KAl dPACTIKOTN -
Ta £vavTl oTo avTiydovo nou avayvwpifouv (Eik. 3.a). Ta emAeypéva CTL otn ouvéxela
noAAanAacialovTal Kai EVEPYONnolouvTal ex vivo, NapakaunTovTag in vivo pubpioTikoug
Kal KataoTaATikoUG pnxaviopoug nou eniBalAovral and Tov &EviaTn f Tov idIo Tov OYKO
(Eik. 3.B). MapdAAnAa, o aocBevi UNOKEITAI OE CUCTNUATIKA AQVOOOKATAOTAATIKN XN-
peloBepaneia npiv Tnv ACT, n onoia apevog dev ennpeadel Ta AEPPOKUTTAPA NMOU NOA-
AanAagidoTnkav ex vivo, apETEPOU ONUIOUPYEI TO KATAAANAo nepiBaAiiov yia va dpa-
couv (Eik. 3.y) [11].

MoAkanAéc kaAMigpyeaieg TIL IFN-y ELISA
a

Napaywyr) f%f

Asp@okuTTapwv P f 88888888 "
uwnAn ocuyyeveia — ——eer e
Kkal BpacTIKOTNTA 00000000

100000000 ™
/éfjéj%;%}jg/ .
CO00O000

—— /5559 5555(5;;7 88888888J MapTupag

~

Y MoAAanAaoiaouoc Twv
ZUOTEPIKA Enlhsvuévm\:'
avoookaTaaToAn AEUQOKUTTAPWY

Eikova 3: [1abnTikn perapopd T KUTTApwV yia Tn Bepansia aoBevwv UE KAPKIVO.
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O1 arpatnyikeg euBoAiacpol nepIAapBavouv TNV €l0aywyn TPOMOMOINUEVWY AUTO-
AOYWV KAPKIVIKOV KUTTApwV, KaBwWC Kal anopoOVWHEVWV KAPKIVIKWV avTIyOVWV OF
NPWTEIVIKA pop®n, wg nenTidia (Quaika r Tpononoinuéva), i VOUKAEIKA 0EEa Nou K-
dikonoloUV yia TO avTiyovo Kal EI0EPYXOVTAl PEPOVWUEVA, PE KUTTAPIKO I YEVETIKO (pO-
pPE€a PE Kal XWPIG avoOoevIoXUTIKO [12]. ZTOXOG €ival n avooonoinon Twv acBevav
HECW TNG EVEPYONOINGNG TNG KUTTAPIKAG N/KAl XUMIKAG avoaiag. Avaueoa oTig dia@ope-
TIKEG TEXVIKEC TNG EVEPYNTIKNG avooobepansgiag o euBoAIaoNOC Pe NeNTIOIQ EXEI Euvon-
Bgi, kaBwWC eival AUECA €PIKTOC, PNOPEI va napakoAouBsitar €UKOAA KAl NMPOCMEPEI
XapunAO KivOuvo NapeVEPYEIWV Nou OXETICovTal PE TN Bepansia. Ta npwTOKOAAG EUPOAI-
aopou oTnpifovTal oTn XPRon avtiyovwy nou ek@palovral and npwToYEVEIC N PETAOTA-
TikoUG oykoug (Eik. 4). MapaAAnAa, gival duvatd va xopnynBei ouppaTiki XnNUEIO- Kal
padioBepanegia og pia npoonabeia enaywyng TnG avooiakng anavrnong. Ma tnv enihoyn
TV avTiyovwv kai Tnv agioAdynon Tng avranodkpiong orn Bepanegia €ivalr onuavTikn n
digpelivnon Tng npolindpyouoag CTL anavtnong [13]. Ta npwTtokoAAa auTtd aTnpidovral
otnv napadoxn Nwe¢ n KATaoTpoQn TWV KAPKIVIKGOV KUTTAPWY NOU MPOKAAEiTal and To
€UBOAIO pnopei va odnynoel aTnv aneAeuBEPWON avTIyOVWY TwWV OYKWV Kal TNV nEPE-
Taipw EVEPYONOINON AVOCIAK®WV PNXAVICHMV £VaVTl TOV KAPKIVIKOV KUTTAPWY HE TEAIKO
anotéAeopa Tnv €5AAewn Toug. M’ autd To okond, diIAPOpPa avTiyova Twv OyKwV ava-
yvwpiotnkav, a&ioAoyndnke n kataAAnAoTnTa Toug Kal €EETACTNKAV OE OOKIPEG EUPROAI-
aopol, onwc Ba neplypagpei avaAuTika oTn CUVEXEIQ.

MpwToyevig
)

Meraorankdc —_— —_— e
OYKOC .
E“BO{“OW?C - KATAOTPOQI) Ty
(ue 1) xwpic

xnusioﬂeponeia} KAPKIVIKWV KUTTapOov

'EAgYXOC EK@paonC

: - aneAeuBépmon avriyovmy
KOPKIVIKOV

TV GyKmY

avTIyovwv )

- gvepyonoinon g
avogiakng anavinang

ExTeviic avaluon mg
£VAVTI TOU OYKOU
avoaiaknG anavmaong

Eikova 4: Angikovion Twv 0Tparnyikwv avoooBepaneiac ue eupoiiaocuo [13].
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1.3. TA ANTIFONA TQN OTrKQN

Z0upwva PE To NPOTUNO EKPPACHC TOUC, T AVTIYOVA TWV OYKWYV KaratdooovTal
O£ TEOOEPEIC KUPIEG KATNYOPIEC: a) avTiyova diapoponoinong, Ta onoia ekgppalovral o
(puUOIoAOYIKA KAl KAPKIVIKA TNG id1ag KUTTAPIKNG CEIpAg KUTTAPA, B) €101KA TwV OYKWV
avTiyova, nou ekppalovTal o noikiAoug OYKouG, aAAd OXI O (PUCIOAOYIKOUG 10TOUG, ME
Tnv £€aipeon Twv avriyovwv CT nou ek@palovTdl OTOUC OPXEIC KAl TOV NAAkKouvTa, Y)
HETAAAQypEvVa avTiydva, Ta onoia oTn (PUGCIOAOYIKR TOUG HOP®N €vTonifovTal Os MNoIKi-
AOUG 10TOUC, aAAd n peTaAAayuEvn Toug doun anavTaTtal povo o Kapkivika kKUTTapa Kal
0) unepekppalopeva avTiyova, Ta onoia avixvelovtal o PHEYAAUTEPA enineda EKPppa-
ONg OTOUG KApKIVIKOUC 10ToUC, OE OXEOn PE (puoloAoyikoUug 1oTouc [14]. MapadeiyuaTa
NG kdBe opadag avaypapovTal OToV Nivaka 2, evw AvaAUTIKEG MANPOPOPIEG £XOUV
dnuooieutei anod Toug Novellino et al. [15]. Tehog, pia EexwpIoTh KAThyopia agopd
avTiyova JOAUCHATIKOV NapayovTwy, O KAKONBEIEC OTIC ONOIEC £XEl anodelXOei ouoxE-
TION TNG avanTu&ng Tou OYKOU UE IIKEG 1 PAKTNPIAKEC MOAUVOEIG [16].

Mivakag 2: [Tapadeiyuara avriyovwv TwvV OyKwv

AvTiyovo BiBAioypa®ia
AvTiyéva diagpoponoinong
MART-1/Melan-A [17]
Gp100 [18]
Tupoaoivaon [19]
ZXeTICOMEVN UE TN TUPOCIVACT NPWTEivn 2 [20]
Eidika Twv OyKwv Kolva avTiydva
MAGE-A [21]
BAGE [22]
GAGE-1, GAGE-2 ka1 GAGE-8 [23]
TRP-2/INT2 [24]
EidIka Twv OyKwv povadika avTiyova
CDK-4 [25]
MUM-1 [26]
B-kaTevivn [27]
Kaonaon 8 [28]
Ynepekppalopeva avTiyova
MUC1 [29]
KapKkIVOEUBPUOVIKO avTIyOVO [30]
KataAuTikr unogovada Tng TEAOUEPAONG [31]
Zappipivn [32]
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Ano oAOkAnpn Tnv akoAouBia TnNG npwTeivng povo HIKPEG NENTIDIKEG AAANAOUXIEG
gival avoooyovikéc. O akohouBiec auTeg (enitonol) napouaiadovtal andé Ta popia MHC
oUUPWVa PE KAvoveg nou €niBAAAovTal ano TIC NEPIOXEC NOU TO NMPWTEACWHA TEPAXILE
TNV NpwTEivn Kal TIC B€0€IC Npoodeong Tou nenTidiou oTn oXIioun Tou MHC popiou [33].
ZTIG YEPEG PAG VEEC TEXVOAOYIEC EMITPENOUV TOV TAXUTATO KABOPIOUO VEWV AVTIYOVWV
KAl avTIYOVIK®V €NITONWV YId TOV KAAUTEPO OXEOIAONO AVOCOBEPANEUTIKWY MPWTOKOA-
Awv [14].

H kAaoikn oTpaTnyIikn yia Tnv avayvwpion avriyovwv TV OYKwV avanTuxonke
OTIC apXEc Tng Oekasriag Tou ‘90 [21] kal xpnolgonolsi suaiodnTonoinueva in vivo,
dpaoTikd T kUTTApa £vavTi TOU OYKOU Nou anopovwvovTal ano TILs r PBL aocBsvwv JE
Kapkivo. AUTa Ta KUTTApA anopovwvovTal Kal avaAlovTdl NEPETAipw Yia va XapakTnpl-
oTel 0 eniTono¢ mou avayvwpiletal and Tov €1d1kO unodoxea Tou T KUTTApou. AOYW
duokoAiag anopovwong €1dikwv CTL og noAAoUG kapkivikoUG TUNOUG Yid TNV avayvwpl-
on ENITONWY AvTIYOVWV TWV OYKWV £pApUOlETal pia eVAAAAKTIKI OTPATNYIKN MOU Ovo-
paletal “avrioTpopn avoooloyia” [34]. ZTnv nepinTwon auTh, XpnoiponoiouvTtal aiyo-
pIBuol ot npoypauppara unohoyiotwv (BAéne http://www.syfpeithi.de/ kai http://
bimas.dcrt.nih.gov/molbio/hla_bind/) yia va npoPAtwouv alAnAouxiec oro avTiyovo
nou pacg svolaPEPEl HE OUYKEKPIYEVO LOTIBO WOTE va NpocdévovTtdl o enIAEyuéva HLA
puopia. Ta nenTidia oTn ouvexela cuvBETovTal, €€sTaleTal in vitro n 1KAvoTnTa Toug vd
gvepyonoloUv napBeva T kKUTTApPA XpnoIonolwvTac autohoya JevopITika KUTTApa Kal
eAéyxeTal eav Ta nenTidia enegepyadovral kai napoucialovral and KAapkivika KUTTapa
nou ekPppalouv evOOYEVWC TO AVTIYOVO KAl To KatdAAnAo HLA popio. Mia d1apopeTIKN
npootyyion PBaciletal oe uwnAnc anodoong uypr XpwuaToypagpia o cuvduaopd UE
(paopaTookonia palacg kal XpnoihonoinénKe via TV avayvwpion aToPIKOV KapKIVIKWY
enTonwv og acBeveic [35].

ZTOXOG £ival va avayvwploTouv avTiyova Pe Ta KaTaAANAOTEPA XAPAKTNPICTIKA Yia
TNV gnaywyn piag emTuxoUc avoolakng anavrnong. To “1daviko' avTiyovo avagepeTal
nw¢ 8a npenel va ekPppaleTal anokKAEIOTIKA ano Ta KAPKIVIKG Kal 0¥l ano Ta (puCIoAOYI-
kG kUTTApa, yia va anokA£IOTEi n nepinTwon autodvoowv eninhokwyv (Eik. 5). Na
eKpPAleTal and To oUVOAO TWV KAPKIVIKWV KUTTAPWV KAl TNV NALIOWPN®ia TwvV KApKIVI-
KWV TUNWvV. H €kppacr Tou va €ivalr anapaitnTn yia Tnv €nifioon Twv KApPKIVIKOV
KUTTApwv, va €ival 1kavod va enayel CD8 kai CD4 T anavTioeig Kal va €xel Tn duvaTtoTn-
Ta va napoucialeTal and Ta nio ouxva HLA aAAnAopoppa, woTe va KAAUMTEI HEYAAO
puépoc Tou nmAnBuopou. EnnAfov, Ta avTtioTtoixa nenTidia Ba npénel va eneEepyadlovral
anoTEAECUATIKA anod Ta KApPKIVIKAG KUTTApA kal va gugpavifovral ye YeydAn nukvotnTa
oav oUunAoka pe Ta MHC popia otnv €nipaveia Tou KUTTapou. TeAog, BswpseitTal ava-
ykaio To €ninedo TNG avoooAOYIKNG avoXNC OTa avTiyova auTd va €ival To €AAXIOTO
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duvarov [36]. Mpog To napov, dev £XoUvV avayvwpIOTEI avTiyova nou va €KnANpwWvouv
TO OUVOAO TWV CUVONK®V auTwv, wBwvTag TNV £psuva otnv avalATnon vEwv avTiyo-
VOV TV OYKWV. ZTO HPETAEU, O OXETIKA PEYAAOG apiBuoG TwV avTiyovwy Mnou £XOUV
BpeBei pac smiTpénel va eMIAEEOUPE QVAPEDA OF €KEiva nou nAnpolv Ta NEPICOOTEPA

anodé Ta napandvw KpITRpIa.

Eupeia xpnon Ox1 autoavooia
‘Exgpaon oToug ATrokAEIOTIKI] EKppaaTn
TIEPICCOTEPOUG aTov OyKo

TOTTOUC KapKivou

T i
i |
1
. |
I
! :
1
! i
! |
i !
CD4 ka1 CD8 « 1: yia popia MHC aTov evijAika | :
i |
! ]
: I
. I
! I
: :
! |
i I

Emaywyn Yrrapgn emTOTIWY “ BaVIKG” avy Vo ATtroucia Ekppaong Oy1 avdykn va
i N > EemepaoTein
KUTTAPWY Tagne | kai ll TWV oYKWV opyaviopo autoavoxh
MpékAnon avoooloyikig ATrapaitnTo yia v
ammavinong Tou odnyel oe avdamrugn Tou
Heiwon Tou GyKou KOPKIVIKOU KUTTApou
KMvikA amékpion Mn Siagpuyn HECW aTTWAEIAC

EKpPOanG TOU avTiyévou

Eikova 5: XapakTnpIoTIKG TOU 10GVIKOU yia Xpnon oTnv avocoBepansia KapKIvikou
avTtiyovou [37]
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2. MAGEs KAI ANOZOAOTI'IA TOY KAPKINOY

2.1. KAPKINIKA ANTIFTONA BAAZTIKHE ZEIPAZ

H katnyopia auTtn neptAaypavel npwTeEivika avTiyova Ta onoia (puaoIoAoYIKA EKPPaA-
{ovTal KUpPIwC OTOUG apOeVIKOUG YAUETEG Kal OXI OTA CwMPATIKG KUTTApa Twv evinAikwy,
WOTOO0 gvEPyOnoloUvTal Kal aviXvelovTal O €va NooooTO OE MOIKIAIA KAPKIVIK®OV TU-
nwv. MNapadeiypaTta avriyovwyv CT kKal XapakTnploTika Toug avaypagpovTtdl oTov nivakda
3.

Ta CT avTiyova 8swpolvTtal KataAAnAa popia otoxol yia To oxediaoud avTiyovoel-
OIKWV €UROAIWY EvavTl TwV OYKwV. Kolvd XapakTnpIoTIKA TWV avTIYOVWV auTwV, EKTOC
ano To POTIBO EKPPACNC MOU NEPIOPIETAl OE CUYKEKPIUEVO 10TO, MEPIAAUPAVOUV TNV
Unap&n os NoAUYoVIDIAKEC OIKOYEVEIEG, GUXVO EVTOMIONO OTO XPWHOOWHA X, ETEPOYEVN
NPWTEIVIK £KPPACN OTOV KAPKivo, MiBaviy CUOXETION ME TNV avantuin Tou OyKou,
gnaywyn TNG €K PACNC TOUC NECW anopeBUAIwONC /KAl AKETUAIWONG TwV IOTOVDV Kal
avoooyovIKOTNTa ot aoBeveic ue kapkivo [38]. And anoywn avoooyovikoTnTag 14/29 CT
OIKOYEVEIEG ENAYOUV AVOCIAKN anavrtnaon oTtoug avepwnoug [39]. AUTOPATEG XUMIKEG Kal
KUTTAPIKEG AVOOIAKEG ANAVTAOELIG £XOUV aviXveuBei évavTi diapopwv avtiyovwv CT, nou
nepiAaupavouv Ta avrtiyova NY-ESO-1, MAGE-A kair SSX [21, 40, 41, 42] ka1 paAiora
Ta avtiyova MAGE-A kai NY-ESO-1 £xouv xpnoigonoinBei o KAIVIKEG OOKIJEG [43, 44].

MExpl onuepa, €xouv TautonolinBsi 44 olkoyeveleg yovidiwv CT, pe 89 EexwploTa
yovidla N ICOUOPPEC KAl N EKPPACH TOUG HEAETNONKE O NANBWPA KAPKIVIKWV TUNWVY
(avaokonnon anod Scanlan et al. [39]). AvaAloya Pe Tov KApPKIVIKO TUNO naparnpeital
dlapoplikn ekppacn Twv avriyovwyv CT, onwg avixveleral ue RT-PCR. Kapkivikoi Tunol,
OnwWG 0 KApkivog oupododyxou kUoTewg, MMKM kal peAdavwpa napoucialouv Peyaio
nocooTd £kPpaonc avtiyovwyv CT (>50%), oTtov kapkivo Tou pacTtol Kdl npooTdTn Td
nocooTd eivalr xaunhotepa (30-37%), evw OTO VEPPOKUTTAPIKO KAPKIVWUA KAl OTOV
KApKIiVO TOU NAYewg evTEPOU XapakTnpidovral w¢ XaunAd (9-16%). Z& puoioAoyIKoUG
IoTOUG, neipaparta €deifav nwc 19/43 CT avTiydva £xouv E£KPpacrn nou neplopileral
oToucg OpXelg, 10/43 £Xouv €kppacn nou NEPIOPICETAl OE CUYKEKPIPMEVO I0TO, 9/43 cixav
dlapoplkn €k@paon Kal 5/43 cixav cupeia ekppaon. Me Tnv e€aipeon Twv PETAYpPAPWY
nou neplopidovrav OToug OpXeIC, oAa Ta unoloina CT evronioTnkav O (PUCIOAOYIKO
naykpeagc.
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Nivakag 3: MTapadeiyuara avriyovwv CT Kal xapaktnpioTikad Touc [45].

Oikoyéveia CT No Api8uog ©¢on oTo ‘Ekppaon AsiToupyia

yovidiwv yovidiwv XPWHOCWHA KATA TNV

avTiyovwv otnv wpipavon

CT OIKOYEVEIQ TWV YAHETOV

MAGEA CT1 12 Xq28 Tneppatoyova  MeTaypa@ikog
OUVKATAOTOAEQG

MAGEB CT13 4 Xp21-p22 PGCs AyvwoTn

GAGE1 CT4 8 Xp11.4- MK AyvwoTn

pl1.2
SSX CT5 5 Xp11.23- MK MeTaypaikog
p11.22 KATAOoTOAEAG

NY-ESO-1 CT6 3 Xq28 Tnegppatoyovia  AyvwoTn

MAGEC1 CT7 2 Xq26, 27.2 MK AyvwoTn

MAGEC2 CT10 1 Xq27 MK AyvwoTn

CTp11/SPANX CT11 4 Xg27.1 ZnepUaTideg AyvwoTn

XAGE1/GAGE CT12 8 Xp11.22- MK AyvwoTn

D pl1.21

SAGE1 CT14 1 Xq26 MK AyvwoTn

PAGES CT16 2 Xp11.22 MK AyvwoTn

NASS CT18 1 Xp22.12 MK AyvwoTn

IL13RA1 CT19 1 Xq24 MK Ynodoygac IL-13

CSAGE CT24 2 Xq28 MK AyvwoTn

CAGE CT26 1 Xp22.13 ZnepUaTideg Meavr eAlkaon

Inepparolwa

HOM-TES-85 CT28 1 Xq23 MK Moeavn peraypagl-
KN PUBMICTIKN
NPwTEivN

E2F- CT30 1 Xq26.2 MK MeTaypaikog

like/HCA661 napayovrag

NY-SAR-35 CT37 1 Xq28 MK AyvwoTn

FTHL17 CT38 1 Xp21 Tneppatoydéva  MBavr npwTeivn
nou poldadel e 1o
Bapu noAunenTidio
TNG PEPITIVIG

NXF2 CT39 1 Xq22.1 Tneppatoyova  EEaywyn mRNA
OTO KUTTApOMAQ-
opa

TAF7L CT40 1 Xq22.1 Tneppatoydéva  MBavdg napayo-
vTag NpoOodEDN(
NPWTEIVOV OTO
kouTi TATA

FATE1 CT43 1 Xq28 MK AyvwoTn

PGCs: apxéyova yapeTika kUTTapa, MK: pn kabopiouévo
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2.2. MAGEs

To npwTtdéTuno Twv avTiyovwv CT avhkel TNV OIKOYEVEID TwV Yovidiwv MAGE. H
OIKOYEVEIQ QUTA ATAV N NPW®TN NOU avayvwpioTnKE kal PAAIOTa Ta nNpwTta HEAN TNG
TauTonoindnkav oav yovidia nou kwdikonoloUv yia €101ka Tou oykou avTiyova [21]. To
I010iTEPO NPOTUNO EKPPACHC TOUC KAl N anokdAuywn nw¢ kwdikonololv avtiyova nou
avayvwpifovtal and ta CTL kaTteUBuve TNV €£psuva oTn MEAETN TNC OIKOYEVEIQC AUTHG
Kal Tn xpnon d1apopwv HEAWY TNG 0av OTOXOUG O avoooBepansuTIKa NpwTOKOAAQ.

H oikoyéveia yovidiwv MAGE anoTteAgitTal and 24 yovidia nou avikouv o€ TPEIC KU-
PIEG UNoOIKOYEVEIEG: TIG MAGE-A, -B kal -C, o1 onoigg evronifovTal Os TPEIG dIAPOPETI-
KEC NEPIOXEC Tou XpwpoowpaTtog X (Eik. 6). Ta yovidia MAGE nou aviikouv Og auTEC TIC
UNOOIKOVEVEIEG XapakTnpilovral anod €va peydio TeAkO €Ewvio mou KwdIkonolel yia
oAOKANPN TNV NpwTEivn. ANOCIWNOUVTAl OTOUC (pUaIoAoyikoUG 10ToUC, UE TNV £Eaipean
TNG BAACTIKAG O£IpdG TWV APCEVIKWV ATOMWV KAl KAnola and autd ekppdalovral oTov
nAakouvTa [46]. EkppalovTral and Ta KAPKIVIKA KUTTAPA NOIKIAWV 1IGTOAOYIK®V TUNWV
KAl JAAIOTa n €KPPACH TOUG £XElI CUOXETIOTEI PE XEIpOTEPN npodyvwon (Miv. 4) [47]. H
£KPpaon Twv yovidiwv MAGE oToug 0YKOUC (paiveTal va npokaAsgital and anopeBuAiinon
TOU UMOKIVNTRA TOUC, WG AnOTEAECHA TNG YEVIKNG d1adikaoiag anoyeBuAiwong nou napa-
TnpeiTal e NOAAOUG KApKIVikoUg TUNoug [48].

ZAUepa, oTo avBpwnivo yovidiwua £Xouv avayvwploTei €€ aKOUN UMOOIKOYEVEIEG
yovidiwv MAGE (Eik. 6) [46]. Ta yovidia autad sk@palovTal Kal OTOUG (PUCIOAOYIKOUG
I0TOUG. QoTO00, ££aITIAC TNG HIKPAG OMOIOTNTAC TOUC HE TIC AKOAOUBIEG TWV TPIWV MPMm-
TWV UMOOIKOYEVEIWV, KAVEVA ano Ta avTiyovika nenTidia Twv MAGE-A, -B, kal -C dgv
KWOIKOMOIEITAl ano Ta gupews ekppalopeva yovidia MAGE, diaTnpwvTac Tnv auarnpn
£vVAVTI TOU OYKOU €IDIKOTNTA TWV avTiyovwyv nou kwdikonolouvTtal and ta MAGE-A, -B,

kal -C yovidia.
BioAoyikn Asitoupyia

Av Kal £xouv JEAETNBEI apKkeTa Ta TEALUTAia Xpovia 6cov apopa TNV EKPPAar Toug
Kal Tn XpRon Touc otnv avoooBepancia, n BioAoyikn AsiToupyia Twv npwTteivov MAGE
OTOUG YAUETEC, AAAA Kal OTOV KapKivo, dev £Xel JIEUKPIVIOTEL. To EpwTNUA Nou TiBeTal
gival €av n £k@paor Touc CUPBAAAEl oTnNV KApKIvoyEveon N €ival €va napanpoiov Tng
d1adiIkaoiac Tou KUTTapikoU peracxnuaTiogou. Kabwg qaiveral Ta yovidila MAGE kwdi-
KonoloUv NMOAUAEITOUPYIKG puBuIoTIKG popia Ye noikiin dpaon nou cupBdaiiouv dueoa
OTOV KApPKIVIKO (paivoTuno kKal otnv avranokpion orn Bepancia [45]. 'Ekppacn Twv
yovidiwv MAGE unootnpileTal 0TI npootatelel Ta KUTTApA and Tov NpoypauudaTioUEVO
KUTTApIkO BavaTto cupuBaiiovTag £€Tol oTnyv avantu&n Tng kakondeiag [49].
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Eikova 6: Yroolkoyeveiec Twv yovidiwv MAGE kai XpwuoOwUIKOG EVTOMOUOC TOUC
[46].

Mivakag 4: Ex@paon Twv avriyovwv MAGE 0t KApKIvIKOUG TUMOUG KAl OUGXETION WE
KAIVIKONABOAOYIKEC NapaueTpouc [47].

Kapkivikog Tonog AvTiyovo ZuoyETion

MeAdvwpa MAGE-A1, MAGE-A2, MukvoTNTa GyKOU KAl HETA-
MAGE-A3, MAGE-A4 il

MMKI MAGE-A1, MAGE-A3, MpoxwpenuUEVOC KapKIVIKOC

MAGE-A4, MAGE-A10, MAGE-C1  TUNOG, AEHQadevIko kal
d ’ naBoAoyiko oTadio

Kapkivoc naykpéartoc MAGE-A3 XaunAn emiBiwon
HnatokuTTapikd Kapkivwpa  MAGE-C1 Melwpévn ohikn eniBiwon
MoAAGNAS puéAwpa MAGE-A1, MAGE-A3, ZTad10 Kal napayovTag
MAGE-A4, MAGE-C1 KivBUvou TngG acBéveiag
Kapkivog Twv woBnkwy MAGE-A4 AvTioTpO®N CUOXETION

EKQPaonc e emBiwon
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SUYKEKPIYEVA YIa TN npwTeivn MAGE-A1 €xel BpeBei nwg dpa oav PETAYPAPIKOC
kataotoheag [50], avaoTeAhovrac Tnv €k@pacn yovidiwv nou odnyolv ortn O1apopo-
noinon Twv KUTTAPWV Kal CUPRAAAOVTAG OTNV KAPKIVOYEVEDH. 'EKQPaAcn NpwTeivwyv TNg
olkoyevelac MAGE-A é€xel BpeBei nw¢ npoodidel nAsovekTnua noAianAaciacuyou [51],
avtoxn ot XnueloBepanesuTikG papuaka [52] kal avToxn O£ KUTTAPOTOEIKOTNTA Mou
puecoAaBeitar and Tov TNF [53].

Exppaon

AveEapTnTa and Tn ASIToUpYia TWV NPWTEIVWV AQUTOV, AUTO Nou evOIAPEPEl NEPIO-
OOTEPO TOUC EPEUVNTEC YIA TN XPNAON TOUug Of BEPANEUTIKA NPWTOKOAAA £ival N £KPPaAac)
TOUC ano TAd KAPKIVIKA KUTTAPA Kal N avoooyoviKOTNTA Touc. AvTiyova TnG UMooIKoYE-
velag MAGE-A avixvelBnkav o NpwTonadeic Kal YETAOTATIKOUG OYKOUG MOIKIAWY 10TO-
Aoyikwv TUNwv, ONwG (aiveTal otov nivaka 5. H ékppaon kabevog and ta MAGE-A
avTiyova nolkiA&l avaioya PeE TOV KAPKIVIKO TUNO, AAAG n mAglown®pia TV OYKWV €K-
¢ppadel Touhayiotov éva MAGE-A avTiyovo [54]. Zuykekpiyeva, To MAGE-A1l avTiyovo
ekppaleral, avaueoa o alia, oro 35% Twv delyyatwv MMKM [55], oto 44% Twv
Kapkivwv otopdaxou [56] kal oto 40% Twv KAPKIVIKWV YPAUU®Y Kal OEIYUATWY aode-
vV PE peAavopa [57]. Avtiotoixa, To MAGE-A3 ekppaletal oto 65% Twv JdelyuaTwy
anod geAdvwpa kal ge AAAOUG KAPKIVIKOUG TUNOUG, ONwS NAGKWOES KAPKIVWUA KEPAANG
kal Aaigou (45%), oupodoxou KUOTEWC (34%), capkwua (22%) kal Kapkivo Tou nvel-
pyova og nogooTd 31% [58].

Mivakag 5: SuxvotTnTa KQPaons Twv avtiyovwv MAGE-A 0t 0idQOopouG KAPKIVIKOUG
Tunouc (ano Graff-Dubois et al. [54])

ZuyvoTnTa ékppaong %

Kapkivog MAGE-A1 MAGE-A2 MAGE-A3 MAGE-A4 MAGE-A6 MAGE-A12
MeAavwpa 16 E 36 E 64 74
KepaAng/Aaipou 25 42 33 8 N N
Oupodoxou KUOTEWG 21 30 35 33 15 9
MaoTtou 6 19 10 13 5 N
Maxeéwg evrépou N 5 5 N 5 N
Mveupova 21 30 46 11 8 N
TTopaxou 30 22 57 N N N
Qobnkwv 55 32 20 E 20 N
OoTeo0apKkwHa 62 75 62 12 62 N
Hnatokapkivwua 68 30 68 N 30 30
NeppokuTTapIKO 22 16 76 30 N N

E: ekppaleTai, aAAd n ouxvotnTa dcv avagepetai, N: Agv undpyouv dedoucva
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AvoooyovikoTnTa

Ta yovidla MAGE kwdikonoloUv yid npwTEIVEG Nou NEPIAAPBAVOUV APKETA AVTIYO-
vikd nenTidla 1kava va npoodevovTtal ora popia HLA Ta&ng I kai II, va napouoialovral
oTNnV €NIPAvEId TOU KUTTAPOU Kal va avayvwpifovtal and ta T AgppokuTtrapa [59]. Ta
avTiyova auTta xapaktnpifovral €101ka Tou OYKOU avTiyova, kabwe Ta pova (puoioAoyIKa
kUTTapa nou Ta ekppalouv, Ta onepuaTtoyovia, orepolvtal HLA popiwv kal dsv Ta
napouaialouv [60, 61]. Eidika yia Ta yovidla MAGE-A1 kal MAGE-A3 £xel avayvwpIoTei
MEYAAOC apIBuog avTiyovikwyv nenTIdiwv nou napoucidletal and noikihia HLA popiwv
kal avayvwpifovTal and Ta T kutTapa (Miv. 6 ka1 7) [62].

Tnv avoooyovikoTnTa NenTIdiwv Twv npwTeivav MAGE-A1 kar MAGE-A3 evioxUel n
Unap&n auToNATWY ANAvTAOEwWY O aoBeveic uE kapkivo. Kartapxnv, n avakaAuyn Twv
NPWTWV avTIYOVIKWV MENTIDIWV NATAV ANOTEAECUA TNG AVIXVEUONG KUTTAPOAUTIKWV
KAWVWV O aoBeveic pe peAavwpa [63], nou oTn ouvexela anokaAUpOnNKe Nwe avayvm-
pifav kal nenTidia Twv npwTeivov MAGE-A1 kai MAGE-A3 [64, 78]. AvTiocwudTa £vavri
Twv MAGE-A1 kal MAGE-A3 npwTeiviov £xouv Bpedei ato 3% aoBevwv pe PeEAGVWUA

[47], anokaAUnTovTac Tnv Unap&n Kal auTodaTwy XUMIKWV anavTioswy.

Mivakag 6: Avriyovikad nentidia Tn¢ npwTteivng MAGE-A1 [62].

a ZuxvornraPf . . ,
HLA HLA (%) MenTidio O¢on Avagopa
Al 26 EADPTGHSY 161-169 [64]
A2 44 KVLEYVIKV 278-286 [65, 66]
A3 22 SLFRAVITK 96-104 [67]
A68 8 EVYDGREHSA 222-231 [67]
B7 17 RVRFFFPSL 289-298 [68]
B35 20 EADPTGHSY 161-169 [69]
B37 3 REPVTKAEML 120-129 [70]
B53 2 DPARYEFLW 258-266 [67]
B57 8 ITKKVADLVGF 102-112 [71]
Cw2 10 SAFPTTINF 62-70 [67]
Cw3 17 SAYGEPRKL 230-238 [67]
Cwl16 7 SAYGEPRKL 230-238 [72]
DP4 75 TSCILESLFRAVITK 90-104 [73]
DP4 75 PRALAETSYVKVLEY 268-282 [73]
DR13 19 FLLLKYRAREPVTKAE 112-127 [74]
DR15 20 EYVIKVSARVRF 281-292 [75]

a: Ta 1aéng II HLA pdpia avaypa@ovral ue nAdayia ypaer, B: Zuxvotnra oroug Kaukdoioug [76,
77]
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Mivakag 7: Avriyovikd nentidia TnN¢ npwTteiving MAGE-A3 [62].

Suyvornra® . . i
HLA® MenTidio Oto Avagopa
HLA (%) n pop

Al 26 EVDPIGHLY 168-176 [78]
A2 44 FLWGPRALV ¥ 271-279 [58]
A2 44 KVAELVHFL 112-120 [79]
A24 20 TFPDLESEF 97-105 [80]
A24 20 VAELVHFLL 113-121 [81]
B18 6 MEVDPIGHLY 167-176 [82]
B35 20 EVDPIGHLY 168-176 [83]
B37 3 REPVTKAEML 127-136 [70]
B40 6 AELVHFLLL 3 114-122 [84]
B44 21 MEVDPIGHLY 167-176 [85]
B52 5 WQYFFPVIF 143-151 [86]
Cw7 41 EGDCAPEEK 212-220 [87]
DP4 75 KKLLTQHFVQENYLEY 243-258 [88]
DQ6 63 KKLLTQHFVQENYLEY 243-258 [89]
DR1 18 ACYEFLWGPRALVETS 267-282 [90]
DR4 24 VIFSKASSSLQL 149-160 [91]
DR7 25 VIFSKASSSLQL 149-160 [91]
DR11 25 GDNQIMPKAGLLIIV 191-205 [92]
DR11 25 TSYVKVLHHMVKISG 281-295 [93]
DR13 19 RKVAELVHFLLLKYRA 111-126 [74]
DR13 19 FLLLKYRAREPVTKAE 119-134 [74]

a: Ta 16&nc II HLA pdpia avaypdgovrar pe nAdyia ypa@r, B: SuxvotnTa oTouc Kaukaoioug
[76,77], y: Ioxvi) engéepyaoia, ouwc kanoia CTL avayvwpifouv HLA-A2 kapkivikd kUTTapa rnou
10 ekpadouv, d: H enekepyacoia Tou nenTidiou auToU anaiTel T0 avooonpwTedowUa

ZTn OUuVEXEIa, NOAUAGPIBUEG HEAETEG avakaAuyav diapopa MAGE-A1 nenTidia nou ava-
yvwpilovtal and CD8 ) CD4 T kutTtapa (BAEne Miv. 6 kan 7), cupnepiAapBavouévou

kal Tou nenTidiou EADPTGHSY nou xpnoigonolgital orn OiKn pag peAETn [64, 69, 94].

E1dikdTepa yia Ta nenTidia Tng MAGE-A3 npwTeivng, unapxouv NEPICOOTEPES ava-
(POPEC YIA TNV napoudia T KUTTAPOAUTIKWY KAMVWY NOU T avayvwpifouv Kal avixveu-
ovTal OTO MNEPIPEPIKO a@ipa f OTOv Kapkivikd 10Td, ot acBeveic peAavopa [58, 95],
NnaTtokuTTapikd kKapkivwpa [96, 97] kar ahloug Tunoug kapkivou [98]. MaAiora, o€
MEAETEC Ot A0DEVEIG UE HEAQVWUA UNOAOYIOTNKE N AkpIBNG ouxvoTnTa npo eufoAiacuoul
TV npodpopwv T kuTTapwy via nenTidia TN npwTeivng MAGE-A3, ora 2,8-5 x107 CD8
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T kUTTapa [99, 100, 101]. BéBala, n ocuxvoTnTa otnv onoia avixvevovTtal avTi- MAGE
CTL og un gupoAiacuEvouc aocBeveic, ONwWG NPoKUNTEl anod TIC napandvw HEAETEC, €ival
puéoa ora nAaiola nou avixvelovTtdl Ta KUTTApa auta o dTopa XwpPic Kapkivo. QoTooo,
gival onuavTiko va yvwpiloupe €dv TETOIQ KUTTAPA KUKAOPOPOUV O AOBEVEIC UE KAPKI-
VO Kal O€ Mola ouxvoTnTa, npoTol EEKIVOOUPE onoladnNoTeE NPoCnabsla evioxuong Tng

avoolaknc anavrtnong e EYPOAIACHO.
T KUTTAPIKEC anavTrnoeiC O ATOUA XWPIC KAPKIVO

MNa va a&lohoynBouv ol KUTTAPIKEG ANAVTAOEIC OTOUG AOBEVEIC npiv Kal PETA Tov
guBoAlaopd gival anapaitnTo va yvwpifouue Tnv npoidndpxouca avti-MAGE T KUTTapIkh
andvtnon ot datopa Xwpic kapkivo. O1 T KUTTAPIKEC ANAVTAOEIC £vaVTl AVTIYOVWV TWV
OYKWV Of ATOUA XWPIC Kapkivo Oev £Xouv PEAETNOEI EKTEVWC KAl Ol MANPOPOPIEC Nou
unapyouv otn BIBAloypagia dev £€xouv npokUWElI and CUOTNUATIKA HEAETN AAAA, Kupi-
WG, WG NAPANALUPEG NAPATNPACEIG and YEAETEG 0o aoBeveic. MAAioTa, €xel diaTunwoei
n anoyn nw¢ T KUTTAPIKEG anavTnoelg evavTl TAAS anavTovTtal ondvia oc pUOIOAOYIKA
atopa [102], Baciopevn o PEAETEC OTIC onoiec Osv ATav duvaTtn n avixveuon T KuTTa-
PIKWV anavtnoswy £vavTl yvwotwyv TAAs, onwc nenTidiwv Twov MAGE-1 [103, 104] kai
MAGE-3 [103, 105], pe Tnv €Eaipeon Tou Melan-A/MART-1-. BeBala, n peBodohoyia
Nnou XPpNoILONOINBNKE OTIC MEAETEC QUTEG OEV €iXE TNV €UaICONCia NoU anaiTsitTal yia tny

avixveuon avTiyovoeidikawv T KAWVWY £vavTl ToU OYKOU.

Z0vTopa WETA TNV avakaluwn nwg T AgupokUTTapa anod QpUOIOAOYIKOUC MAPTUPEG
unopoUv va avayvwpioouv KapkIvika kUTTapa nou ekppalouv To MAGE-A3 yovidio [21,
106], oxedidoTnke n peBodoAoyia yia TOv UMOAOYIOUO TNG OUXVOTNTAC TWV KUTTAPWY
auTwv. ZTn peBodoioyia auTr, apxika peyaiog apiBuog CD8™ T-KUTTAPIKWY PIKPOKAA-
Aepyeiwv digyeipeTal pe autoloya APCs nou £xouv ENwWAcTEl PE TO NeNTIdIO via didoTn-
pa dUo gBJoNAdwWY NApoucsiad KUTTAPOKIVWV KAl OTn CUVEXEIQ aviXveUETal n napouaia
£10Ikwv CTL pe AsiToupyikeg dokipaaiec [107]. Me Tn d1adikacia auTh unoAoyioTnke OTI
n ouxvornTa Twv avTiyovoeldikwv CTL yia ta nenTidia MAGE-A3.Aly6s.176 Kal MAGE-
3.A2571.279 Kupaiverar ota 0,4-3x1077 ka1 4-17x10"7 CD8 T kUTTapa avTiotoixa. =Tnv
id1a PEAETN anodeixdnke OTI Ta KUTTAPA auTd avhkouv orov CD8"CD45RA™ unonAnBu-
oud avTinpoownelovtac napBeva T kUTTApa, Ta onoia dev £Xouv £pBel O enapr] HE TO
nenTidlo nou avayvwpifouv. EnekTeivovTac neperaipw Tn YeBodoAoyia auTtnh, Xpnoiyo-
nolwvTac Tnv Texvoloyia Twv HLA noAupepwv cav YEBodo avixveuong, enainBeudnke
OTI N OUXVOTNTA TWV NPodpouwy T KUTTAPWV nou avayvwpifouv To MAGE-A3.Al nenTi-
d10 gival ~4x1077 CD8* T kUTTapa kai yadAioTa perad and avaiuon Tou TCR penepTopiou

anodeixdnke nw¢ avTinpoownevovTal and >100 kAwvoTunoug [100].
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Xpnon o€ npwToKkoAAa avoooBspanciag

'Onw¢ avapepdnKe napandavw, yovidla Tng oikoyevelac MAGE kwdikonoiolv vyia
NpWTEIVEC Nou cupnepIAaupavouy diapopa avTiyovikd nenTidia IKava va npocdEvovTal
ora popia HLA taéng I i II. Ta cupnAéypaTta auta avayvwpifovral and Ta T AEUPpokUT-
TApa oTnv €NIPAVEId TWV KAPKIVIKWV KUTTApwv. Kabwg Ta avtiyova Twv NpwTEivov
MAGE-A1 kal MAGE-A3 dev ek@ppalovTtal o (pualoAoyikoUG I0TOUC avTINnpoowneUouy
ao@aleic oTOXOUG yia TNV avoooBepansia Tou kapkivou. EninAgov, pocov ekppalovTal
anod nAnBwpa JIaPOPETIKWY KAPKIVIKWV TUNWV, O APKETA PEYAAO MOCOOTO ACHEVWV
kal napoucialovTtal and Toug nio Koivoucg TUnoucg HLA, n OTOXEUGCN €NITONWV TWV AVTI-
yovwv MAGE-A Bpiokel supeia spappoyn €vavtl Twv oykwv. ‘'OAol ol napandavw Aoyol

odnynoav arn XpRon Twv avTiyovwyv auTwyv 0av avoooyova g KAIVIKEC QOKIUEC.

O1 nepIoodTEPEG KAIVIKEG JOKIMEG MOU XPNOIYonoloUv avTiyova Twv MpWTEIVWV
MAGE €xouv npaypaTtonoin®si oc acBeveic ye peAavwpa. Zav avogoyova npoTigouvTal
ouvBeTIKG NeNTIdIa nou cupnepiAaypavouv Toug sniTonouc Twv MAGE npwTeiviov nou
avayvwpifovtal andé Ta CTL. & TETOIOU £idoUC UEAETEC, aoBeveic avooonoindnkav e
avTiyovika nenTidla, JE OTOXO TNV €naywyn Tnc €vavTi Tou oykou CTL anavrnong [44,
108, 109]. EEaitiag Tou onuavTikou poiou Twv CD4 T kutTapwyv ornv enaywyn T CTL
andvtnong, kKanola npwTOKoAAa cupnepiéAafav kai CD4 T kuTTapikoug €MTOMNOUG
[110]. T anavTACEIG avIXveUBnKav OTn HEIOVOTNTA TwWV ACBEVWYV NOU EUPAvVIcAv uno-
xwpnon Tou oykou [111]. Bepala, a&iohoywvTac TV avooiakn anokpion oTtov EUPoAla-
ouo avaiudnke n CTL andvrnon oToug acBeveic auToug, nou €J0<€iEE oapr augnon Tng
napouciag Twv avTiyovoeldikwyv CTL, w¢ anoTeAsoua Tou gupoAlacuoul. Z€ pia TETOIA
HEAETN, avixvelubnke ot dU0 aocBeveic ocuxvoTnTa avtiyovoedikwv CTL 5x107° kai
4x107° CD8 T kUTtTapa avrioroixa, 100 gpopég peyarlTepn and TNV GUXVOTNTA NPIV TOV
gEUpoAlacuo [112].

Ze GAAEC nepinTwoeIG Ta euBOAIa anoTehoUvTav anod oAdkANpn TNV NpwTeivn R Kal
yeveTIka Tpononoinuévo 10 (ALVAC) nou va @gepel Tnv akoAouBia nou KwdIKonolei TNV
npwTteivg MAGE [113, 114]. ZTI¢ JOKIMEC QUTEC NAPATNPNONKE 0agpn CUCXETION avape-
oa otnv £€vavTi Tou guBoAiou T andvTnaon Kai TV unoxwpnaon Tou OyKou n onoia Kupai-
vovtav and 3x107° éwg 7x1077 CD8 T kUttapa [100, 115]. Maiiora, n avaiuon Tou
TCR £0€1&e OTI n andvTnon auTh ATAV PHOVOKAWVIKA, unodnAwvovTag noAAanAaciacuo
Tou npoundpyxovtog CTL kAwvoTUnou AOYw TNng evepyonoinong ano Tov eUBoAIaCUO.

MNa va evioxuBei n anoTeAEoUATIKOTNTA TWV EPPOAIWY, O ENakOAoUBa NPWTOKOAAG
avoooBepanciac xpnoipyonoinkav DC w¢ avTiyovonapouciacTika [116, 117, 118,
119]. Ta nenTidia OTIC DOKIYEC AQUTEG Xopnynénkav agol gpopTwlnkav os wpipa DC, Ta
onoia w¢ yvwaord €IBIKEUoVTAl OTNV €naywyn Tng avooiakng andvrtnong [120]. ZTig

NEPINTWOEIG AUTEG, avixvelbnkav &ekABApeg anavrtnoeig £vavTl TV avTiyovwv nou
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xpnolgonoimnénkav paldi ye KAIVIKAG onuaciac anoteAéopara, Ta onoia OJwc dev ATav
BepaneuTika [121, 122]. Z& TpeIC AOBEVEIC MOU EPPAVICAV UMOXWPNCN TOU OYKOU N
ouxvoTnTa Twv avtiyovoeldikwv CTL kupaivovrav and 3x107° éwg 107> CD8 T kUTTapaq,
EVMD avaQEPETAl NWE O£ OAOUG TOUGC AOBEVEIC MOU EUPAVIOAV UMOXWPNOoN Tou OYKou
avixveudnke T anavrnon [99, 116].

ZUYKEVTPWTIKA anNO TA ANOTEAECUATA TWV PEAETWV AUTWYV, aveEapTnTa and To Wi-
kpO NoooaTO TNG KAIVIKNG avTanokpiong, diagpaiveral pia EekdBapn ocuoxéTion avaueoa
ornv CTL andvtnon €vavtl Twv nenTidiov MAGE kal Tnv unoXxwpnon Tou OYKOU Of
KAnoloug aoBeveic, yeyovoc nou Oivel TO EvAUONa YIA TN BEATIWON TWV MNPWTOKOAAWY
avoooBepansiag kai Tnv mBavoTnTa TnG anoTEAECUATIKNAG XPRONG TOUG O AAAOUG Kap-

KIVIKoUG TUNOUG,.
MAGEs kai Kapkivog Tou rnveuuova

'Onwe avapEpinkKe NponyouuEvmwe, avTiyova Tne olkoyevelac MAGE £xouv xapa-
KTNPIOTEI OTO peAdvwpa, aAha ekppalovTal kal o aAAAoug TUNOUG KapKivou, Onwc oTov
KapKivo TOU JaoTou, O NNATOKUTTAPIKO KApKivwua, KapkKivwpa KeQaing kal Aaipod,
naxéwc evrepou K.a. (BAEne Miv.5). Ta supnuara autd kaBodnynoav TOUG EPEUVNTEC
oTn XPNOon TWV avTIyOvVwyV aUuTWV O KAIVIKEC DOKIPEC €vavTl OYKWV Mou eK@palouv
MAGE nepav Tou peAavopaTog [123, 124]. ZTov Kapkivo Tou nveuyova n £kppacn Twyv
npwTeiviov MAGE £xel ueAeTNOel ekTevwg [55, 125, 126, 127] kal pAAIloTa £XEI CUOXETI-
oB¢i e duopevi npoyvwon Twv aclsvov [128, 129].

Ano Tnv aAAn nAsupd, o Kapkivog Tou nvelpova €ival n ouxvoTepn aitia 8avartou
nou OXETICETAI PJE TOV KAPKIVO, anoTeAwvTag 1o 17,8% TnNG GUVOAIKAG BvnoiudTnTag Tou
kapkivou. EIDIkG o1 aoBeveic Ye pn XEIPOUPYNOIUO KAPKIVO MVEUPOVA £XOUV UWNAN
8vnoiuoTnTa, napda TIC Nnpoodouc orn padioxnueioBepancia. Av kal n 5-eTA¢ smiiwon
gival ~50% PETA and XEIPOUPYIKN agaipeon Tou OyKou, N oAIKR 5-£Tng enifiwon oTo
oluvolo Twv aoBevwv dev Egnepva 1o 15%. H aoxnun npoyvwon €aptdral ev PEpPE!
ano Tn OXETIKA XaunAn €uaicbnoia Tou Kapkivou Tou nvelpova oTn xnueloBepaneia
[130]. EminA€ov, Ta 2/3 Twv aoBsvwv auTwy OIAYIYVWOKOVTAl OE NPOXwWPNUEVO oTadlo,
ME anOoTEAECUA N XEIPOUPYIKN apaipeon Tou OykKoUu va pn cuvigtaral w¢ Bepancia. H
£kBaan TnNG BepaneuTIKAC aywyng dev gival akoun 1IKavonoInTikh, napd Tnv npoéodo otn
XnNueloBepaneia, TNV akTivoBepaneia kal Tn xelpoupylkn napéupaon [131]. Zav anoTe-
Agopa, n avanTtu&n kal epapuoyn vEwv BEPANEUTIKWY OTPATNYIKWV KPIVETAl ENITAKTIKN
yia Tn BeATiwon Tng npoyvwong ornv acBeveia auth [132, 133] kal, cUppwva Pe OAa
00a sinwlnkav napandvw, ol npwTeiveg MAGE-A anotehoUv €£AKUCTIKOUG OTOXOUG YIa

TNV avoooBepansia oTo CUYKEKPIMEVO KAPKIVIKO TUMO.
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Ano avoooAoylikng okonidg BéRaia, o Kapkivog Tou nvelpova unodkeITal o Kanoi-
0oUG neplopioyoUs, KaBwe BewpeiTal un avoooyovikn kakonBeia, napeunodifovTag TIG
npoonddesieg kaTavonong TwWv avOOIdKWY ANAvTHOEWV €vavTiov Tou Kal Tnv Apeon
BepaneuTikn Tou oToxeuon. 'Eva akopun unodio nou ouvavTouv ol EPEUVNTIKEC NPOCNA-
Beieg gival n EAAEIYn UAIKOU Tou Oykou, KaBwg eival 101aiTepa JUCKOAO va ANOPOVW-
BoUv kal va d1aTnpnBolv YPAuUESG KAPKIVIKWV KUTTAPWV TOU OCUYKEKPIJEVOU TUMOU
(nooooTo emiTuxiag ~3%) [134]. QoTO000, NPOCPATEC MEAETEC £XOUV aANOKAAUWEl TNV
napoucdia avooiakwy anavrioswy &vavTti Tou MMKI, svw napdAAnAa npayuaronoinén-

Kav Kal KAIVIKEG DOKIJEG OTOV KAPKivo Tou nvelyova Je Xpnon Twv avtiyovwv MAGE-A.

T KUTTAPIKEG ANAVTACEIG £XOUV AVIXVEUTEI O nePIPePIkd aipa kail TILs aoBevwv pe
Kapkivo Tou nvevpova [135]. H mAsioyngia Twv PEAETWV QUTWYV apopd anavtioelg
£vavTl nenTidiwv nou npoépxovTal €iTe and PETAAAAEEIC PpuOIoAOYIKWY Yovidiwy [136,
137] i ano koiva avTiyova Twv oykwv [138]. ‘EvavTi nenTidiwv Twv npwTeiviov MAGE-
A unapyouv eAaxIOTEG MEAETEC oTn PBIBAIoypagia nou va eEstalouv Tnv Unap&n anavTi-
otwv O£ a0Beveic Ye kKapkivo Tou nveUpova. H opada Twv Groeper et al. [126] digpeu-
vnoe og 33 deiypara TILs aocBsvwv pe MMKI Tnv £k pacn kai Tnv napouaia anavrnong
gvavTl CT avTiyovwv cupnepiAauBavopevwy kal Twv MAGE-Al1s1 160 Kal MAGE-A316s 176.
AlanmoTwblnke dpacTikoTnTa avtiyovoeldikwv CTL ora 7/26 dsiypaTta TILs, kaTtaAinyo-
VTAG OTO CUMNEPACNA NWE, EVW N EKPPACN TWV AVTIYOVWY auTwV Ot aoBeveic pye MMIMK
gival ouxvn, n napoucia anavTnong o Yn avooonoinuévoug agBeveic avTinpoownelEl
£va onavio yeyovoc. BEBaia, n peBodoloyia nou akoAouBndnke via Tnv avantuin Twv
CTL ano Ta TILs miavoTaTa dev ATav n KataAAnAdTepn yia Tnv avanTtuén Twv avTiyo-

vOEIDIKWV NANBUCPWY KAl Ta anoTeAéouaTa auTa xpidouv eniBeBaiwong.

KaBwe Ta avTiyova MAGE €xouv Ta €niBupnTa XapakTnpIoTIKA KAl O KApKivog Tou
nveupova anoTeAei KATAAANAO OTOXO, Eekivnoav Kal KAIVIKEG OOKIPEG PE TN XPAON Twv
npwTeivwov MAGE og npwTtokoAAa avocoBepanciac [139]. AoBeveic UE UNOAEINOUEVN
vooo BewpouvTal 1davikoi unown@iol yia avooodepaneia. & autd To nAaicio n opyada
Twv Atanackovic et al. [140] npayuaTtonoinos eupoAiaocpd pe avacuvduaouévn MAGE-
A3 npwTeivn PE KAl XWPIG avoooevIioXuTIKO, o 17 aoBeveig oradiou I kai II nou gixav
unoBAnBei oc XeIpoupyIKf apaipecn Tou oykou. Ta anoTeAéoparta £0€1Eav nwg o upo-
AlQOPOG €iXe TNV 1KAvOTNTa va £nayel onuavTtikn CD4 andvTnon nNou CUOXETIOTNKE WPE
TNV napaywyn avTiowpatwy. Tn JEAETN auTh akoAouBnoe pia PEYAAUTEPNC KAipakag
dokiun (Phase II) og 183 aoBeveic ye MMKI ornv onoia naparnpn®nke kata 27%
MIKPOTEPOC KivOUVOC €naveu(paviong TnG vooou Ot oUYKpION ME TNV opada eA€yyou
[141]. Baoiopgvn oto €Anidopopo autd anoTEAsoua, pia akoun HeyaAuTepn OOKIUN
(Phase III) £xel Eekivioel otnv Ianwvia cupnepiAauBavovTag 2270 aobeveic e kapkivo
nvelpova. NMapaiinAa, dieEayovral cuunAnpwUaTikeg ¢aong II SoKIUEG PE NPWTEIVEG
MAGE-A3 vyia va aflohoyrfjoouv OIa(OpPETIKA AVOOOEVIOXUTIKG [142] 1 OIA(POPETIKEG
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MEBODOUC Xopnynong Tou suPfoAiou [143, 144]. ZTIc DOKIMEG AUTEC avixveuBnkav avo-
OI0KEG ANAVTNAOEIG O KANOIOUG agBeveic, OMWG N KAIVIKN anavrtnon nTav noAU nepiopi-
OUEVN, OUOIA JE MEAETEC O AAAOUG TUMOUC KApKivou. Ta anoTeA€oUaTa auTd, yia AaAAn
MIa QOopa, KAVouv ENITAKTIKN TN MEAETN KATAVONONG TWV MNXAVIOUWY avoolakng diagpu-
YNG TOU Kapkivou kal €101koTEpa TnG aduvapiac Twv CTL va Oie€ayouv pia €niTuxn

avoaiakn anavrnon.

3. MPOKAHZEIZ THZ ANOZOOEPAINEIAZ

ZTnV nAsiowngeia Twv KAIVIKOV OOKIHWV avoooBepansiag, povo €va PiKpo nogooTod
Twv acfevwyv (5%-10%) avranokpiveral kAvikd. MaAiora, n opada Twv Rosenberg et
al. [10] avagépel akoOun HIKPOTEPO MOCOCTO UNAPKTAG KAIVIKAG avTanokpiong ot Wia
ouxvoTNnNTa TOoU 2,6% 0t ouvoho 444 acBevwv peTa anod Bepaneia. O1 Adyol TNG anoTu-
xiag Tng avooiakng andppiyng Twv OYKWV O AVOCOMOINUEVOUG agBeveic Oev €xouv

yivel kaTavonToi T6o0 o popiakd, aAAd kai KUTTapiko eninedo.

AvagEpeTal nwg yia TNV EAAEIYN TOU KapKivou anod Tnv avooliakn andvrtnon npe-
nel va ninpouvTal Tpia kpitApia [10]: i) va napdyeral in vivo 1kavonoinTIKOG apifuog
avoooKUTTAPWY HPE UWNAN CUYYEVEIQ WC NPOC TA aAVTIYOVA TwV OYKwvV, ii) Ta KUTTapa
auTda va €ival 1kava va Yeravacteloouv Kal va dinbRoouv To KAPKIVIKO GTpwHaA, Kal iii)
Ta avooocokUTTapa va pnopoUv va gvepyonoinBolv OTO ONUEIO TOU OYKOU, WOTE vd
£KONA®OOUV TOUC KAaTAAAnAoug OpacTikoUC unxaviopyoug nou O1aBETouv yia TNV KaTta-
OTPOPN TWV KAPKIVIK®OV KUTTApWY. AIGQOpol unxaviouoi unopei va napeyBaiiovral ot
kaBéva and Ta oTadia autd odnywvTag oTnv aduvayia Twv gPPoAiwv va enayouv pia

ENITUXN avoolakn anavrnon.

O1 Aoyol nou odnyouUv OTN UIKPN anOoTEAECUATIKOTNTA TWV £UPOAiwY punopei va ou-
HNEPIAGUBAVOUV XaUNAN £KPPACn avTiyOvwv TwV OYKwV, avanoTEAECUATIKN £neEepya-
ola | kal napouciaon TwWV avTiyovwv AOyw HEIWPEVNC EKppaonc popiwv HLA kal ouvdi-
EYEPTIKWV ONPATWY, JEIWUEVN NPOOEYYION OPACTIKWY MOPIWY KAl KUTTAPWY OTO ONUEio
Tou OYKOU, Taxeia avanTu&n kal €€aAAayn TWV KAPKIVIK®OV KUTTAPWY MOU UMEPICXUE
TNG avoolaknc ENITAPNONG Kal EVEPYoUC NapayovTec and Ta idla Ta KApKIVIKA KUTTApd
[1]. ZnuavTikO pOAO OTNV AMNOTEAECUATIKOTNTA TNG avoooBepansiac gpaiveralr va dia-
Opapartidel n eniAoyn TwvV avTIYOVWV NOU XpnoiyonoloUvTal oToug £UpoAlacpouc. H
KaAUTEPN €MAOYN AVTIYOVWV TWV OYKWV MOU £nAyouv KutTtapoAuTikn CD8* T anavtn-
on, anoTeAei iowg TV MIBAvoTEPN NPOCEYYION YIA TNV AVTIHETWNION TOU KAPKIiVOU WE

avoooBepansia.

AvTiyova Twv npwTteivwv MAGE-A3 kal MAGE-A1l BswpouvTtal and Ta KataAAnAo-
TEPA YIa TNV avoooBepansia Tou KApkivou KaBwg unepekppalovTal oTa KApKIVIKA KUT-

Tapa, napoucialovral and Ta cuxvoTepa popia HLA kal gival anapaitnta yia tn diago-
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poMnoinon TwV KApKIVIKOV KUTTAPWY, ENOUEVWC NENTIOIG Toug 8a napouaialovral ouve-
XWC OTNV ENIPAVEIQ TWV KAPKIVIKOV KUTTApWY, anoTeAwvTtag otoxo yia Ta CTL. Kabwg
OuWG Aiya eival yvwaTa yia Tnv napoucia CTL nou va ta avayvwpilouyv, YEVEI va ana-
vTNnBei €av Ta avTiyova autd nou ekppalovTal oTov Kapkivo Tou nveupova pnopouyv va
gnayouv CD8 T KUTTApPIKA anavrnon oTouc acBeveic kAl av n anavrnon auTn OlapEepel
ot £vTAOn kal noidétnTa anod Tnv npolnapxoucda anavTnon O (QpUOIOAOYIKOUG HAPTUPEG.
H aloAdynon Tng npolndapyouocac anavrnong €ival 131aitepng onuaciag T000 yia TNy
EPUNVEIO TWV ANOTEAECUATWV TWV KAIVIKOV OOKIJWV, aAAd kal via Tn BeATioon Twv

NPWTOKOAAWY EUBOAIGCHOU.

'Evag onuavTikdg AOyog nou Ta snayopeva ano 1o eupoiio CTL kuTTapa dev eival
ot B€on va KaTaoTpEWoUV CUUNAYEIC OYKOUC gival n avikavoTnTd Toug va dindrnoouv
Tov OYKO Kal va gvepyonoinBolv PeTd and Tnv enagn Toug YE TA KAPKIVIKA avTiyova in
vivo. EninAg€ov, oupnayeic oykol, O0nNwc o Kapkivog Tou nveupova, Oev ek palouv ouv-
DIEYEPTIKA pOpIa kal dgv napdyouv Ta anapaiTnTa onuaTta Kivouvou, WOTE va NPOoKaAE-
OOUV TNV EVEPYOMOINGON TWV AEUPOKUTTAPWY OTO ONUEIO TOU OYKOU. ZTOV KAPKivo TOU
nveupova, eAAXIOTEG NANPOPOPIEG UNAPXOUV yia TNV napouaia avTtiyovoeldikwv CTL ot
TILs kaBwc TN AEITOUPYIKN TOUG KATACOTAOHN. TETOIEC nAnpogopiec Ba BonBroouv 1d1ai-
TEPA TNV avdanTuEn nio anoTEAECUATIKWY WEBODWY €uBoAlacuol, Kadwe n npokAnon
NMouU E£XOUME VA AVTINETWNICOUNE £ival n enaywyn NapaTeTAUEVWY UVNUOVIK®V anavrr-
oswv dnuIoupywvTac £va PpAEydovmwdec nepIBAilov nou va npodyel Tn YETAVACTEUON

Kal Tov NoAAaGnNAacIaopo Twv dPacTIKWV KUTTAPWV OTO ONUEIo ToU OYKOU.

AveEapTnTa and Tn ouxvoTnTa kal Tnv napoucia T &IOIKWV KUTTAPWY €vAvTl TOu
OYKOU OTO MEPIPEPIKO Aiha 1 OTO ONUEIO TOU OYKOU TwV acBevwy, yid va gival n avool-
aKkn anavrtnon enapkng 6a npenel Ta kKUTTApPa auta va €ival kar AsiIToupyikd. Na va sivai
duvaTn n €PUNVEId TWV ANOTEAEONATWY TWV KAIVIKOV OOKIMWV KAl Yia va BEATIWOEI n
I0XUG TOoug €ival anapaitntn n a&oAdynon Tng avTiyovoeldiknG anavtnong, T6oo ot
eningedo ouxvoTnTag, aAAd kal og €ninedo AsIToupyikoTNTAG. AuTn N a&loAdynon eivai
101aiTepa dUokoAn €neidn n CTL andvtnon &vavTl CUYKEKPIMEVOU MENTIOIOU Tou OYKOU
gival JIKpAG kAipakag. Fa va yivel epIKTOG 0 ASITOUPYIKOG KAl (pAIVOTUMIKOG XapakKTnpi-
OuOG Twv avTiyovoeldikwv CTL €ival anapaitnTn n anoyovwaon Toug Kal o in vitro no-
AanAaociaopdg Toug. ZTo GUVOAO TWV UEAETWV NOU undapyouv arn BiBAloypagia, eraxi-
OTEG €ival 0l ava@opES OTIC ONOIEG O EPEUVNTEG MPOXWPNOAV TNV Anopuovwan Kal To
XapakTnpIioyd Twv avTtiyovoeldikwv CTL. MAAioTa avagépeTal nwe ol NEPICOOTEPEG
AEITOUPYIKEGC UEAETEG £XOUV OIEVEPYNPEI O UEUOVWUEVEG NEPINTWOEIC UE ACUVABIoTA
noAudapi8ua avrtiyovoeldika CTL [124], apnvovTac unovooUUEva yia TNV EpUNVEIa Twv

anoTeAEOPATWV QUTWV.
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Tuvenwc, undpxel n avaykn via Tn BaduTepn kATavoenon TNG avoolakng anokpiong
otg aoBeveic ue Kapkivo Tou NveUpova TOCO OE £ninedo ouxvoTnTac, aAAd kal og €ninedo
AEITOUPYIKOTNTAG. AUTOC ATAV KAl 0 OTOXOC TNC napouoac PeAETNS, n avalntnon CTL
KAQVWV £vavTl eNITONWV TwV NpwTEivov MAGE-A3 kal MAGE-A1 oTo nepipepikd aiya
kal o TIL aoBevwv Pe KAPKivo TOU NVEUPOVA KAl O MOCOTIKOG KAl NOIOTIKOG XapakTnpl-
OuOC TOUC Ot OUYKPION MWE AVTIOTOIXOUG KAWVOUC, NOU £VOEXOMEVWG avixvelovTal Og
UYIf] atopa, Je TNV Xpnon eEeAIypEvmwy TEXVIKWV NEYAANC sualodnoiac. Ta anoTeAéoua-
Ta nou npokUNTOUV €ival PEYIOTNG onuaciag yia tn diacapnivion TnG £vavTl Tou OykKou
avoaolaknc anavrnong Kal To oXe0IaouO N0 ANOTEAECUATIKWY OTPATNYIKWY £UBoAlacuol

oTn Bgpancia Tou Kapkivou Tou nvelpova.
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EIAIKO MEPOz
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1. AZOENEIZ KAI MAPTYPEZ

To UAIKO TNG MEAETNG anoTeAeoayv 25 aoBeveic e kapkivo nveupova, ol onoiol vo-
onAgutnkav ornv MveupovoAoyikn KAvikn Tou Maveniotnuiakol Noookopgiou Adpioac,
kal 15 uvyieic paptupeg (Miv. 8-9). O1 dskangvte and Toug acBeveiq sixav diayvwaoodei
pe MMKN (p€oog 6pog nAikiag 65.2+9.9 €1n; 4 yuvaikeg, 11 avTpec) Kal ol UNOAOINOI
10 pye MK (peoog opoc nAikiag 65.8+7.9 £tn; 1 yuvaika, 9 avrpeg) (Miv. 8). And Toug
UYIEIG uapTupeg (LETOG OpoC nAIKiag 58.4+5.6 €Tn; 4 yuvaikeg, 11 avTpeg) cUAAEXONKE
NEPIPEPIKO aipa, Evw and Toug acBeveic ANPOBNKE NEPIPEPIKO aiya kaTa Tn diayvwon
TN aoBevelag kal yia 16 anod autoug (10 ye MMKIM kal 6 pe MKM) n aigoAnyia gnava-
ANQPOBNKE YETA TNV OAOKANPWAN TNC BepansuTiknNG aywyneg. Eniong, os ooouc aoBeveic
unoBARBNKav Ot XEIPOUPYIKN enéuBacn €yive GUAAOYR KapkivikoU I10TOU, OTAV auTo
ATav duvaTo. € OAa Ta ATopa MOU CUMMETEIXAv OTn PEAETN npaydaronoindnke HLA
Tunonoinon pe PCR-SSP kal d1anioTwOnkKe n napoucia TOUAAYIOTOV £vVOC and Ta aAAn-
Alg Twv popiwv 1oTooupBartoTnrac HLA-A1, HLA-A2, HLA-A24 kai/fj HLA-B35. Znueim-
VETAl NWC N MEAETN nmpayupatonoindnke cUppwva Pe TN Alaknpu&n Tou EAoivki, €ixe
Aapel €ykpion TnS Emitponng AcovroAloyiag Tou Maveniotnuiou ©socoaAiag kal nwg ol
OUMMETEXOVTEC €iXxav dWOEI TNV £yypaPn cuyKaTadean Touc.

Mivakag 8: Anuoypa@ika xapakTnpIoTIKA TWV UYIOV HAPTUPWV.

AdTng ®UAo HAikia (é¢1n) HLA
N#1 A 51 A24, B35
N#2 0 54 AO1
N#3 A 54 AO1, 02
N#4 A 54 A02
N#5 A 55 A02
N#6 A 55 AO1
N#7 A 57 A24
N#8 A 60 A02
N#9 A 60 A02, A24, B35
N#10 0 60 AO01,A24
N#11 A 62 AO1
N#12 A 64 A02
N#13 0 63 A02, B35
N#14 A 73 A02
N#15 0 54 A24, B35

@ A: Appev, ©: OnRAu
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Mivakag 9: Anuoypa@ika kai kAIVIKA XapakTnpIoTIKd TwV aoBevwv.

AcOsviic ®UAo® HAikia (é1n) HLA IoTtoAoyikdg TOnog TNM oTadio =1adio
P#1 A 74 A02, A24, B35 MMKIN T2N2MO ITIA
P#2 A 75 A02 MMKIN T4NOMO ITIB
P#3 A 73 A24, B35 MMKIN T4N2MO ITIB
P#4 A 45 A24, 24 MMKIN T2N2MO ITIA
P#5 A 81 A02 MMKIN T2N1MO IIB
P#6 A 69 A02 MMKIN T2NOMO 1B
P#7 0 59 A24, B35 MMKIN T2N2MO ITIA
P#8 0 56 AO1, B35 MMKIN TiIN1MO IIA
P#9 0 48 A02 MMKIN T1NOMO IA
P#10 A 67 A02, B35 MMKIN T1NOMO IA
P#11 A 70 A02, B35 MMKIN T2NOMO 1B
P#12 A 79 A02 MMKIN T2NOMO 1B
P#13 0 63 A02, 24 MMKIN T2N1MO IIB
P#14 A 81 A24 MMKIN T2NOMO 1B
P#15 A 68 AO1, B35 MMKIN T3N1M1 v
P#16 A 69 A24, 24 MKI T2N1MO IIB
P#17 A 56 A02, 02 MKI T4N2M1 v
P#18 A 71 A24, 68 MKI T4N2M1 v
P#19 A 74 A24, B35 MKI T3NOMO IIB
P#20 0 54 A02 MKI T1IN3MO ITIB
P#21 A 74 A24, 03 MKI T4N2MO ITIB
P#22 A 70 A02 MKI T2N2MO ITIA
P#23 A 63 AO1, 02 MKI T2N3MO IIB
P#24 A 56 B35 MKI T2N2M1 v
P#25 A 71 A02 MKI T4N3MO ITIB

@ A: Appev, O: ORAu
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2. YAIKA

2.1. MENTIAIA

Xpnoigonoinénkav evviauepn nenTidia, yvwoTng 1IKavotTnTag ouvdeong e ta HLA-
Al, -A2, -A24 | -B35, nou napaokeualovTal Ye Tn peBodoAoyia F-moc og Auogpiionol-
nUEVN Hop®n Kal o€ kabapoTnta >90% (Abgent, San Diego, USA). Ta nenTidia diaAvo-
vrav o DMSO og ouykévtpwon 10 mg/mL kai diatnpouvrav otoug —20 °C péxpl T
Xpnon Touc. Q¢ nenTidia eAEyxou Xpnoigonoindnkav nentidia Twv npwTeivov MAGE-A1
kal MAGE-A3 kdl w¢ PAPTUPEC TUAMATA MPWTEIVOV Nou npogpxovral anod 10U (Miv.
10). 'OAa Ta nenTidia nou Xpnoiyonoinénkav sniAexdnkav Ye Bacon tn BIRAIoypagika
enIBepaiwyevn 1KAvOTNTA TOUC va ENAYOUV AUTOMATEC AVOOIOKEG ANAVTNOEIC O aode-

VEIG e Kapkivo N uyin atopa [59].

Nivakag 10: [7enTidia (EAEyxoU Kai UGPTUPEC) NOU XPNaionoinénkayv oTn UEAETN.

MpwTeivn HLA MenTidio O¢on BiBAloypagia
MAGE-A1 Al, B35 EADPTGHSY 161-169 64,145
MAGE-A3 Al, B35 EVDPIGHLY 168-176 146
MAGE-A3 A02 FLWGPRALV 271-279 58
MAGE-A3 A24 TFPDLESEF 97-105 80
PB1 AO1 VSDGGPNLY 591-599 147
BMLF1 A02 GLCTLVAML 280-288 148
EBNA3C A24 RYSIFFDYM 246-254 149

2.2. HLA-NOAYMEPH

HLA-noAupepn Xpnolgonoinenkayv yia Tny aueon avixveuon avTtiyovoeidikwyv CD8-
T KUTTAPWV OE PEIKTOUC AEUPOKUTTAPIKOUC NANBUCUOUG KAl TNV aneikovion Tng £101KO-
tntag Twv CTL. MpokeiTal yia cuvBeTa uopia nou anoTeAoUvTal anod TECOEPA | NEPICTO-
Tepa navopoldtuna MHC popia Taéng I, kaBéva and Ta onoia napouoialel To NeNTidIo
evdlapEPOVTOG, Ta onoia cuvdEovTal ECW PBIOTIVNG OE £va KEVTPIKO HOpIo apidiving. =To
oUMnAeyUa npoadEveTal PpBopIOXpwua cuvdedepEvo Ue oTpenTapfidivn.

Ta d1aAuTd MOAUMEPN £XOUV HEYAAN €I0IKOTNTA KAl ualodnoia kal katd noAu pe-
yaAhuTepn ouvagela pe Tov avtioToixo TCR and To adpoioua TnG CUYYEVEIQS TWV HOVO-
MEPWV NOU TO anoTeAolv. Q¢ anoTéAsoua, n pn €101k oUvOeon ival NoAU XaunAn kai
To Oplo avixveuonc kupaiveralr ano 0,01% £wg 0,04% Twv CD8 T kuTTdpwv Yia TO
nepIpepikd aipa [150]. MNa Toug Adyoug autoug CD8 T kUTTapa Ta onoia cuvdysovTal WE
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Ta noAupepn Bswpeital OTI avTioToixoUv HeE avTiyovoeldikoUuc T nAnBuououg nou avi-

xvelovTal AUeoa JE KUTTAPOUETPIa ponc.

>Tn MEAETN auth HLA-moAupeEpn NApackeuaoTnkav yia kabgva ano Ta napanavo
nenTidla oto Ludwig Institute for Cancer Research (Brussels, Belgium), npoTunw8nkav
y1a XPNON O€ KUTTApPOUETPIa pong, onwc nepiypageral ano tToug Karanikas et al. [151],
kal npoo@epBnkav euyevwe and Tov Prof. P. Coulie. Ta HLA-noAupepn Twv NeTISiwyY
eheyxou ATav ouvdedepeva pe pBopidxpwua PE, evw Ta HLA-noAupepn Twv NeENTIDiwv-
papTUpwv NTav cuvdedepeva e pBoploxpwua APC.

2.3. KAPKINIKE:Z T/PAMMEZ — EBV-B METAZXHMATIZMENA KYTTAPA

Zav avTiyovonapouoidoTika KUTTapa Kdal KUTTapa-Tpogoi OTIC KAAAIEPYEIEC TwV
CTL yxpnoiponoindnkav kKapkivika kUTrapa kar EBV-B petaocxnuartiopéva kutTapa (EBV-
B) kataAiniou HLA, Ta onoia anopovwdnkav oro Ludwig Institute for Cancer Research
(Brussels, Belgium). ZTIC YPAUUEG KAPKIVIKWV KUTTAPWY CUMNEPIAQUBAVETAl KAl Hid
Ot£Ipd nou anopgovwlnke and To dsiyya Twv aoBevwy, ONWC NEPIYPAPETAl oThV Napd-
ypapo 3.3. (P#8). Ta XapakTnpIoTIKG TWV KUTTAPIKOV AUTWV YPAUMW®WY avapEpovTal

gTov nivaka 11.

Mivakag 11: XapakTnpioTiKd TwV KAPKIVIKWV kal EBV-B kutTdpwv

Y'g:l,:::;q MpoéAcuan HLA Avantugn 6:2‘;2:;:9
GERL MeAavwpa A01, AO2 NPOOKOAANMEVA 40-45 h
DAJU 2.7 MeAaGvwpa A01, AO2 NPOOKOAANMEVA 45-50 h
P#8 MMKI A01, B35 NPOOKOAANMEVA 50-65 h
DAJU EBV EBV B kuUTTapa A01, AO2 o€ d1dAupa 30-35h
ROSI EBV EBV B kuUTTapa A24 o€ d1dAupa 55-60 h
SEE EBV EBV B kuUTTapa B35 o€ d1dAupa 40-45 h
2.4. Opox

MNa tnv kaAhiépyeia Twv CTL Xpnoiygonoinénkav S1aQOPETIKEG NAPTIOEG opol av-
Bpwnivng nNpogéAEUCNnG, Ol ONOIEC NapackeuaoTnkav oro epyactipio (BAsne nap. 3.2)
AvVTIOETa, YIa TNV KAAAIEPYEIQ TWV YPAMN®V KAPKIVIKOV KUTTApwv Xpnoigonolnenke
Bodivog opoc. O1 napTideg Tou HS napaockeudaoTnkav andé nAdouaTta nou xopnynenkav
and 1o ApakonoUAglo KEvTpo Aipodooiac kal To TUAUa aigodoaiac Tou KouTAIunaveiou
levikou Noookopeiou Adpioac. O aockoi Je To nAdopa anobnkeutnkav oroug -20 °C
HEXPI TN XPNON TOUG.
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2.5. ANTIAPAZTHPIA KAI ANAAQZIMA YAIKA

a) Kutrapokivec

MNa tn dlatnpnon kai digyepon Twv CTL Xpnoigonoinénkav ol KuTTapokiveg IL-2,
IL-4 ka1 IL-7 (Miv. 12). O1 kuTTapokiveg diaAuBnkav o DMSO OTIG CUYKEVTPWOEIC MOU
avaypdagovTtal oTov nivaka 12 kai diatnpndnkav oroug —20 °C péxpl TN XpRon Toug.

B) MovokAwvikd avTiowuara

ZTIC KUTTAPOUETPIKEG avaAUoEIG Xpnaoigonoindnke NnAnBwpa PHOVOKAWVIKWV avTi-
owuaTwv. Ta xapakTnpeIoTIKA TOug avaypa@ovTal oToug nivakeg 13-15.
v) Aoing avridpaornpia

ZT0 oUVOAO TwV OIEYAPOI®V MOU CUPNEPIAGUBavoval atn JEAETN XPNOIYonoInenke
nAnBwpa avTidpacTnpiwy, Ta XApakTnNpIoTIKA TWV ONoiwv avaypa@ovTadl oTov nivakd
16.

0) AvaAwaoiua uAika

Ta avaAwoipa UAIKG Nou Xpnoipgonoinénkav artn YEAETN ava@EpovTal oTov nivaka
17.

Mivakag 12: XapakmnpIioTIKa TwV KUTTAPOKIVWV OU XPNOoIUonoineénkav yia tnv KaA-
Aigpyeia Twv CTL

Ap18pog

Kuttapokivnp Ovopa avridpaocTtnpiou ZUYKEVTPWON KkaTaAéyou ETaipia
IL-2 Recombinant Human IL-2 1 x10* U/mL Cat 202-IL R&D Systems
IL-4 Recombinant Human IL-4 10 pg/mL Cat 204-IL R&D Systems
IL-7 Recombinant Human IL-7 10 pg/mL Cat 207-IL R&D Systems

Nivakag 13: XapakTnpioTIKa TwV aGvTICWUAdTWV fAoU xpnaoiyonoménkav yia tnv evoo-
KUTTAPIA Xpwon KUTTAPOKIVOV

AvTiyovo ®OopIoXpwHA MpoéAsuon Ap.xataAdoyou
IL2 FITC BD Biosciences 340448
IL4 PE BD Biosciences 559333
IL10 PE BD Biosciences 559337
IFNg FITC BD Biosciences 340449
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Nivakag 14: BioAoyikoG pOAOC Kai KUTTAPIKI) KATAvourn TV EMNIQAVEIGK®Y AvTiyovwV rou HEAETNONKav

AvTiyovo dOop° MpogAsuon Cat.No. Mepiypaen Ku
CD3 ECD Beckman Coulter, USA IM2705U  Tpnpa Tou cupnAéypaTog Tou TcR OUMOKUT
Yuvunodoxéag Twv Tagng II MHC
CD4 PE Beckman Coulter, USA  A07751 Hopiwv Ynodoxeag g gp120 Tou T - BonénTIK
HIV-1
CDS8 FITC Beckman Coulter, USA A07756
Yuvunodoyxeag Twv Tagng I MHC T KUTTAPOAU
PC5 Beckman Coulter, USA A07758 LOPiwV KUTT
PC7 Beckman Coulter, USA 737661
CD28 FITC Immunotech, France 1236 Evepyonoinon napbévwv T-
. . YnonAn6u
KUTTapwv, cuvdeetal pe Ta CD8O CD4+), Ey
PE Beckman Coulter, USA IM2071U (B7-1) ka1 CD86 (B7-2) !
CD45 ECD  Beckman Coulter, USA  A07714  £U0O®@vel T peraBiBacn Tou pnvu-
paTtog Tou BCR kai Tou TcR
YnonAnGuop
CD45RA FITC Beckman Coulter, USA  A07786 IcoTunog Tou CD45 Kal B-kuTTdf
CD45RO ECD  Beckman Coulter, USA IM2712U IgoTUNOC ToU CD45 Y”O”"”gﬂ’gﬁi
CD57 FITC Immunotech, France 466 O)\lyooakxaplmq, @plOKSTal (o} NK kUTTapa, ¢
NANBwpPa eNPaveIakwy yYAUKONpw- KUTTC
FITC Beckman Coulter, USA IM0466U TeiVOv
CD69 PC5 Beckman Coulter, USA  IM2656 Mpwipog deikTNG EvEPYONOINaONG Evspyonomp}:
CCR7 APC R&D Systems, USA FAB197A  ynoBoytac yUHOKIVGV yia pETaKi- YronAne
PE R&D Systems, USA  FAB197P vnon oTouG AepPadeveq KUTTAPC

9 (pBOPIOYXPWHA CUVDEDELUEVO |IE TO AVTIOTOIXO avTicwua, » BIBAIOYpagikr) avagpopa
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Mivakag 15: XapakTnpioTika Tov OEIKTWV MoU Xpnoiyonoinénkav yia Tnv 1autornoinon TV Ypauu®v Kda,

AgikTng ®0op® MpoéAeucon Cat.No. Nepiypagpn K
HLA ABC FITC Beckman IM1838U Mopio MHC'TCIEI’]Q I, ouvdeeTal Pe T [32m Kal
Coulter, USA CUMHETEXEI OTNV AvTiyovonapouaciaon
HLA DR PE Beckman IM0464U Mopio MHC TgEnq II, OUHHETEXEN OTNV QVTI- MOV'OKU'I'I'G
Coulter, USA yovonapouaoiaon kal ouvdeeral pe To CD4 KuTTapa
Beckman YUVDIEYEPTIKO HOpPIO, ouvdETNG Tou CD28 Kkal
CD80 FITC Coulter, USA IM1853U 10U CTLA-4 AVTIYC
Beckman .
CD86 PE Coulter, USA IM2729U >uvdetng Tou CD28 kar Tou CTLA-4 AvTiyc
Immunotech FAUKOGUAIWHEVN HEUPRPAVIKR PWOPONPWTEI-
MUC1 FITC France ’ IM2397  vn, avixveuon Oykwv emBONAIGKNG NPOEAEU- duacioAoy
ong
Cytokeratin FITC Imn;unotech, IM2356 MpwTeivn syélapsqmv vIdiwv, 6'£IKTI’]Q ou- DUGIOAOY
rance YKEKPIMEVWYV TUNWV KAPKIVOHUATO
BerEP-4 FITC Dako, France F0860 2uvdeeTal oTnv enipaveiakn Y)'\UKOI'Ip(DTS'I'VI’]
EpCAM, kapkivikog deiktng
EMA FITC Dako, France F0797 Meuppavikn npwTeivn Tou emBnAiou, ava- duoioloyi

YvVwpIon OYKwV TOU PECEYXUHATOG

9 (pOOPIOYXPWHA CUVOEDEUEVO |IE TO AVTIOTOIXO avTicwua, » BIBAIOYpagikr) avagpopa
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Mivakag 16: AvTidpaoTripia nou Xpnoiuonoinénkayv orn UEAETN Kal xdpakTnpIoTIKd TOUG.

AvTISpacThpio

‘Ovopa npoiovTog

Ap.KaTaAoyc

1-peBuloTpunToQavn
2-pepKanTedavon

BFA

DMSO

DNaon

EDTA

IFN-y

Kit Luminex yia napaywyr KuTta-
POKIVWV

Kit aAAnAouxiong

Kit avaAuong TCR

Kit ekxUAIong RNA

Kit eEaywyr g UAIKOU ano yEAn
Kit kaBapiopou npoiovrog PCR
Kit payvnTikou diaxwpicpou CD8
Kit payvnrikou diaxwpiopou PE
SYBR Green

Ayapoin

A18avoin 100%

AvaoTtoiéag RNaocwv
AvTioTpo®n Metaypapaon
AnoppunavTikd TritonX
Bodivog opog

Bpwpiouxo aifidio

AiaAupa CaCl2

AiaAupa HBSS

AiaAupa PBS

AiaAupa TBE

1-Methyl-DL-tryptophan 97%
2ME

Fast Immune Brefeldin A solution
DMSO

Deoxyribonuclease I from bovine pancreas, 100 mg/mL

UltraPure EDTA
IFN-y, 0,717 mg/mL

Fidis Human Extracellular Protein

BigDye Terminator v3.1 Cycle Sequencing kit
IOTest Beta Mark

Rnase Free Dnase Set

QIAquick Gel Extraction Kit

PCR Purification Kit

CD8 positive selection kit, EasySep

Positive Selection Human PE Selection Kit, EasySep
platinum SYBR Green qPCR, Supermix-UDG
Agarose

Absolute Ethanol

RNAasin Rnase Inhibitor, 2,500 U/mL

M-MLV reverse transcriptase

TritonX

Heat inactivated FBS, Gibco

Ethidium Bromide, 10 mg/mL

Calcium Chloride 10%

HBSS

10X PBS

TBE 10x buffer,

860646
31350-010
347688
D5879
DN25
15575-038
285-1F/CF

MXHB0001

4336917
IM3497
79254
28706
28106
18053
18051
11733-046
16500-500
E/0650DF/C1
27632304
28025-013
X-100
12319018
161-0433
14175-053
70013-065
15581-028
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Mivakag 16: (cuvéxeia)

AvTISpacThpio

‘Ovopa npoiovTog

Ap.KaTaAoyc

AiaAupa TRI

AldAupa apivotEwy
AiaAupa avniploTikwv
AiGAupa diangpatoTnTag
AiaAupa diaxwpiopou
AiaAupa npootaociag and RNAaoeg
AidAupa Tpuyivng
Exkivnmg Oupdivng
Hnapivn

OpenTikd pETO
IconponavoAn
MdapTtupag DNA

Nepd eAeuBepo Rnacwv
OAIYOVOUKAEOTIDIA
MoAupepaon Taq
TpuBAia e ayap
Tuxaiol EKKIVNTEG
DIKOAN

XAwpopbdpuio

Xpwpio 51

XpwOoTIKN

TRI Reagent Solution

MEM aminoacids

PSG
Fixation/permeabilization solution
Robosep Buffer, EasySep
Rnase ZAP

Trypsin, 0.25% (1X) with EDTA 4Na, liquid
Oligo dt 15 primer

Heparin Leo

Iscoves (IMDM)

Isopropanol

100bp DNA Ladder

Ultra Pure Water

100mM dNTP set

Taq DNA polymerase

Gelose Count Tact

Primer Random p(dN) ROCHE
Ficoll Histopaque

Acid phenol Chloroform
Na,>'CrO,

Trypan Blue

AM9738
11140-035
10378-016
00-5521
20104
AM9780
25200-056
C110A
21980-065
AL0323
15622805
10977-015
10297-018
18038-042
43501
14292421
1077-1
9720
NEZ03002MC
15250-061
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Nivakag 17: AvaAwoiuag uAikd nou XpnoiuonomneénKkav orn LHEAETN KAl XapakTnpIoTIKd TOUG

Ap.KataA

AvaA®oipa ‘Ovopa npoiovTog

MAdaka petpnong Neubauer Counting chamber Neubauer 3390054
Badpovounuévn mnéra 10 mL 10 mL pipette, sterile 161010
Baduovounuévn ninéra 2 mL 2 mL pipette, sterile 160210
Badpovounuévn minéra 25 mL 25 mL pipette, sterile 162510
Baduovounuévn ninéra 5 mL 5 mL pipette, sterile 160510
BapupBakopdpog OTUAEOG Sterile cotton swabs, Portagerm 41999
ruaAiveg mnéTeg Pasteur Pasteur glass pipette 3411020
KuBETEC PWTOPETPOU Uvette 220-1600 nm 95200100
MnoukdaAl 1000 mL 1L Storage bottles 430518
Mnoukahl 125 mL Sterile squared Media Bottle 125 mL 2019-012¢
Mnoukahl 250 mL 250 mL Storage bottles 430281
Mnoukahl 500 mL 500 mL Storage bottles 430282
ZuaoTpo Cell scraper 3010
MaTo Petri Cell Culture Dish, 100 mm x20 mm 430167
MaTo Petri Cell Culture Dish,60mmx15mm, 430196
Marto kaAAiépyeiag F96 96 well Cell Culture Cluster, flat bottom plates, 3596
Marto kaAAiépyeiag M24 24 well Cell Culture Cluster, flat bottom plates 3524
Marto kaAAiépyeiag M48 48well Cell Culture Cluster, flat bottom 3548
Maro kaAAiépyeiag M6 6 well Cell Culture Cluster 3516
Marto kaAAiépyeiag U96 96well Cell Culture Cluster, round bottom 3799
Maro kaAAigpyeiag Vo6 96well Cell Culture Cluster, V- bottom 3894
Minéta peragopdc 3 mL 3 mL transfer pipet, Polyethylene, Individually packaged,sterile 357575
Puyxn Robosep Robosep tip racks 3520105
Puyxn minérag 10 pL 10 pL sterilised long tips DL10ST
Puyxn mnérag 100 pL, pe QiATpo 100 L sterilised filter tips DF100ST
Puyxn mnétag 1000 pL 1000 pL sterilised filter tips DF1000ST
Puyxn mnérag 200 pL 200 pL sterilised tips D200ST
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Mivakag 16: (cuvéxeia)

Ap.KataA

AvaAwoipa ‘Ovola NpoiovTog

Puyxn mnérag 200 pL, pe QiATpo 200 pL sterilised filter tips DF200ST
Puyxn mnérag 30 pL, pe QiATpo 30 pL sterilised filter tips DF30ST
Yuotnua QiAtpapiopartog 250 mL 250 mL Filter System 430767
Yuotnua QiAtpapiopatog 500 mL 500 mL Filter System 430769
ZwAnvdapia noAuctupeviou 5 mL FACS tube, EasySep 3520105
diaAidio PCR PCR tubes, Flat cap, sterile 6571
diaAidio guyokévTpnong 1,5 mL Rnase- Dnase free, 1,5 mL microfuge tubes AM12400
diaAidio guyokévTpnong 15 mL 15 mL centrifuge tubes- sterile, 430791
diaAidio guyokEvTpnong 50 mL 50 mL centrifuge tubes- sterile 430291
®IaAidIo xpwon Titertube, microtubes bulk 223-9391
®IaAidio YuEng 2 mL 2 mL self-standing Cryogenic Vials, round bottom, sterile 431386
®iATpo 100 pm Cell strainer, 100 pm 352360
®dAdokeg akTivoBOAnang Irradiation flasks, 25 cm? Tissue culture flask 831810
BAAOKEC KAANIEPYEIQC 175 cm? flask 431080
DAAokeg KAAAIEPYEIQQ 75 cm? cell culture flask 430641
DAAokeg KAAAIEPYEIQQ 25 cm? cell culture flask 430639
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3. MEOOAOAOIIA EPEYNAZ

ZTnN WEAETN Xpnoigonoinbnke UAIKO and 25 acBeveig kar 15 pdptupeg. And Toug
aoBeveic anopovwBnkav PBMCs kata tn didyvwon Kal €va Xpovo UETa Tn Bepancia, kai
TILs og 6couc UNoBANBNKAvV OE XEIPOUPYIKN agpaipeon Tou Oykou. And TOUG WAPTUPEG
anopovwBnkav PBMCs (BA. nap. 3.1.). Z€ oAa Ta dciyuyata acBevwv Kal PapTupwv
unoAoyioTnke n ouxvoTnTa TV avTiyovoeldikwyv CTL évavT nenTidiwv TwV NPWTEIVOV
MAGE-A3 kal MAGE-A1, kabwg kai Twv nNenTIdiwv eAéyxou Pe Tn péBodo Tou MLPC (BA.
nap. 3.6.). And tn diadikacia Tou MLPC anopovwBnkav ol T KUTTAPIKEG YPAMMEG Kal
XApakTnpioTnkav QaivotTunika pe paon eEwkuTtraploug deikTeg nou kabopilouv To oTA-
d10 diapoponoinong. ZTIC T KUTTAPIKEG YPAUUEG aOBEVWY Kal papTUpwWV NpayuaTonoln-
Bnkav npoonddeisc anouovwong KAwvwy (BA. nap. 3.8.) kal ol KA@WvVOI Nou Npogkuyav

XOpaKTnNpioTnKav ¢paivoTunikda Kal AEIToupyIkd.

O (aivoTunikog XapakTnpIoOUoG nepieAGUPAVE KUTTAPOUETPIKA avaiuon vyia eEw-
KUTTApIoug OeikTeg mou kaBopifouv TOo oTadio diapoponoinong (BA. nap. 3.14.2.),
nAfpn aAAnAoulyion Tng B aiucidag Tou TCR (BA. nap. 3.13.) kal YEAETN TNG EKPPAONG
pe PCR npayuaTikoU XpOvou CNUAVTIK®OV POopiwv Yia TNV €nifiwan kal Tov noAhanAaoi-
aopd Twv T kutTapwyv (BA. nap. 3.12.). O ASITOUPYIKOC XApAKTNPIOUOC apopoUoE TNV
ikavoTnTa Twv CTL va napayouv KUTTAPOKIVEG £neiTa ano &I0Ikn JIEYEPON Kal va OKO-
TOVoUuv KUTTapa OTOXOUC Ta onoia napoucialouv To nenTidlo nou avayvwpilouv. O
£AEYXOC MApAywyng KUTTAPOKIVOV Npaygatonoindnke e evOOKUTTAPIA Xpwon Kdal
uikpoogalpidiakn kuttapouetpia (BA. nap. 3.15.1-2). H AuTiki 1kavoTnTa Twv CTL
eAExONke pe Tn dokipacia Tng aneAeuBépwonc *Cr (BA. map. 3.15.3.). Me Tnv idia
puEBODO unoloyioTnke Kai n ouyyevela Tou TCR Twv CTL agBevwyv kal paptipwy.

ZUPNANPWUATIKA OTIC NEBODOUC QUTEG Ba meplypapoly OTn CUVEXEIQ TEXVIKEC NOU
agopoUlv TNV NAPACKEUN KAl NPOETOINACIA UAIKWV Mou ATAV anapaitnta otn UEAETN, O
XEIPIOYOC TWV onoiwv npayuaronoindnke aro gpyactnpio. O1 TEXVIKEC AUTEC apopou-

oav

TNV NApackeunl Tou opoU Mou XPnoigonoinednke oe OAeC TIG dokiyaoieg (BA. nap.
3.2.)

e TN MEBOOOAOYiIO AMONOVWONC YPANMWY KAPKIVIKWV KUTTApwv (BA. nap. 3.3.)
e TNV KAAAIEPYEIQ TWV KUTTAPWY OTOXWV (BA. nap. 3.4.)

e TNV akTIVOBOANON TWV KUTTAPWVY MOU Xpnoigonolnénkav og OAEG TIC dOKINACIEC oav
kUTTapa oroxol n Tpogoi (BA. nap. 3.5.)
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Aofeveicg 7 ) MapTupeg

s @D @ N 15>s0ém
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PBMC PBMC
+
TILs
ZuxvéTtnTa CD8 T KUTTApIK®V anavTioewyv . NpIV K YETA TN Bepancia
(MAGE-A1, MAGE-A3 MLPC) . TILs

@aivoTUMIKOG XapakTnpIoHOG

Anopovwon T KUTTAapIKWV Ypapuwyv
H i 2 SPARH . CD45RA-RO, CCR7, CD28, CD57

2 ; ” daivoTunikeg XapakTnpiouoe
Anopovwon T KUTTApIK®OV KAOVWV . CD45RA-RO, CCR7, CD28, CD57

. 'Ekppaon CD28 kai BCL2
. Avaluon Tou TCR
AEITOUPYIKOG XapaKTNpPIoHOG
. Mapaywyn KUTTApoKIVOV

. AUTIKR 1IKavoTnTa

Eikova 7: ZuvoAiko nAavo ¢ peBodoAoyiag nou akoAouBrBnke yia Tn npooeyyion TnNG
EPEUVNTIKNG UNOBEDNG

3.1. ANOMONQZH - AIATHPHEH — ANAKTH=ZH PBMCs

Movonupnva kKUTTapa nepIpePIKoU aipaTtog anopovwbnkav and oAlkd aipa napou-
oia noAucakxapitn WE Quyokévtpnon OiaBabuiopévng nukvoTnTag Kai S1adoxikoug
kaBapiopoug. Apxika, npayuatonoindnke aipoAnwia 60-120 mL @AeBikou aipaTog ano
agBeveig pe kapkivo Tou nveUpova aAAG Kal UYIEIC HAPTUPEG, O NNAPIVIOUEVN GUPIYYa
(2-5 U nnapivng/mL aipaTtog, Heparin). AkoAoUBnoe npooBnkn Tou OAIKOU QiyaTog pe
apyn &yxuon navw ortn oTiBada Tng @ikoAng oe avaloyia 20-30 mL aipatog/20 mL
@IkOANG. To deiypa @uyokevTpnOnke yia 30 min (400 g), oe RT. Ev ouvexeia, eyive
guAAoyn Tng oTIBAdag Twv povonupnvwy KUTTAPWV Kal TonoBETNON TNG O KalvoUuplo
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anooTelpwpevo cwinvapio 50 mL. AkolouBnoav 3 nAUCEIC PE 100TOVIKO OIGAUNA Mou
nepieixe 1xPBS, 1 mM EDTA ka1 1% HS yia 8 min groug 4 °C ye oradiakn peiwon Tng
Taxutntac nepiorpo®ng (370 g, 300 g kal 210 g avTioToiXa), wWOTE va €nITEUXOEi o
KaBapIouoc Tou deiyuaTog ano Ta dlJoneTaAld.

TN ouvéxela, npayuartonoinénke pErpnon Twv PBMC of avTIKEINEVOPOPO NAGKA
Neubauer pe Tn XpRon Tng XpwoTIKAC Trypan blue kal akoAoUBnoe pia TeEAeUTaia Ppuyo-
kévtpnon (300 g, 8 min, 4°C). Mpokeiyévou va diatnpnBolv Ta KUTTAapa £we TNV NUEPA
ene€epyaaniag Toug &YIVE evaiwpnorn Toug Ot WUKTIKO O1dAupa. To WukTikd JidAupa
nepieixe 10% HS, 80% SF-IDc (489,5 mL IMDM, 5 mL PSG, 5ml MEM, 0,5 mL 2ME)
kal 10% DMSO. H evaiwpnon Twv KUTTAPWV OTO WUKTIKO didAupa €yive pe Baon tnv
OUYKEVTPWON TOuc, nepinou 20x10° PBMC/mL. Apxika Ta kUTTapa TonoBeThdnkav yia
24 wpeg oe 1gonponavoAn otoug -80°C oe €1dikd iaAidia (Cryogenic vials) kai Tnv
gnodpevn PeEpa TonoBeTRBNkav o Babia katawuin oto uypod alwto (-196 °C) pExpl TNV
enegepyaocia Toug.

MpokeiyEvou va XpnoigonoinBolv yia HoplakeC avaAUOEIC OUYKEKPIYEVOI aplBpoi
KUTTAapwv naywénkav wc¢ iCnua kai anodnkeudnkav oroug -80 °C. =tn diadikacia auTn
¥xpelaloTayv 101aiTepn npoooxn, Kabwe enpene va anopeuxBei n anodiara&n Tou RNA 1o
onoio €ival 101aiTEpa guaiocdBnTo T00O OTNnVv Bepuokpacia, aAAd NpwWTIOTWC OTNV NAPOU-
oia RNaowv. MNa 1o Adyo autd OAec ol emipavelec kabapiotnkav e €101k didAupa
RNase Zap yia Tnv anegvepyonoinon Twv ev{UPWV auT®V KAl OAd Ta UAIKG NoU Xpnoiyo-

noinénkav ATav anod Tov KAataokeuaoTr] Toug eAeUBepa RNacwv.

Ta kUTTapa £ite CUAAEXOBNKav ansuBeiac and Tnv KaAAAIEpyEla, €iTe anoyuxOnkav
and 1o uypd alwTo. TNV deUTEPN NEPINTWON AKOAOUBNOE evalwpnor] Toug O KaTaAAn-
AN nNocoTnNTa BpenTIKOU PECOU EUNAOUTIOUEVOU WE 1% 0OpO. ZTN CUVEXEIDQ MPAypaTo-
noindnke quyokévtpnon (400 g, 6 min, 21 °C) kal snavadidAuon TwV KUTTApwV Of
PBS. Ta kUTTapa perapépdnkav oe PpiaAidia eppendorf eAelBepa RNaocwv kal akoAouU-
8nos nAuon otn piKkpo@uyokevTpo (4000 rpm; 4 min). To unepkeipevo anopakpUvonke
ME npoooxn, To ifnua snavaduaAuBnke oc PBS kal n nAUon enavaAfpOnke oTIC idIEC
ouvBOnkec. AnouakpuvBnke OAn n NOCOTNTA TOU UNEPKEIYEVOU Kal TO inua naywonke
oTiypiaia o LN,. Ta deiyyata anoBnkeudBnkav o katawuin -80 °C péxpr Tn Xpnon

TOUG.

55

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64



3.2. MAPAZKEYH OPOY Ano MNMAAZMA

O1 napTidec Tou opol napackeudoTnkav anod nAdoua nou nponABe and kEvTpa ai-
podoaiac kal anoBnkeudBnke oroug -20 °C. To nAdopa eixe eAeyxBei yvia HBY, HCV, HIV,
HTLVI, HTLVII kar oUgpIAn Kal ATav yvwoThnc ouadacg aiyatoc. Apxika napaocksualovrav
pia noocoTnTa opou yia kals opada aipyatog xwpiotd (PS), ano TouldxioTtov 0U0 aoKoug
Tng kaBe opadag (A, B, O kal AB).

O1 aokoi apebnkav ot Bepuokpacia 4 °C yia 24 h kal Tnv enopevn nuépa Tonode-
TAOnkav o enwacTikd 8aiapo (37 °C; ~30 min) yia va Eenaywoouv. TN CUVEXEID, TO
NEPIEXOUEVO TOU KABe aokol TonmoBeTnBnke Ot pnoukdaAdla 250 mL kal npooTEdnKe
xAwploUuxo aoBeatio (Calcium Chloride 10%) og avaloyia 1/27. AkoAoUBnoe enwaocn
(37 °C; 1-2 h) péxp! va napatnpnBei nA&n Tou uAikoU. Mg Tn XprRon EEoTpou and Bap-
Baki npayuaTonoinénke o diaxwpIioUog Tou opoU ano To Ivwdoyovo, TO Onoio PETATPE-
netal og IVwOeC Kal oxnuariel To nAypa. O opog nou anoonacTnke Pe Tn diadikaacia
auTn OUuYKeEVTPWONKE oc piaAidia 50 mL, apol nepaoce and @piAtpo 100 um. AkoAouBn-
oe puyokevTpnaon (1800 rpm; 10 min) , cuykEvTpwon Tou opoU ot pnoukdaAil 1000 mL
kal enwacn og udatohoutpo (56 °C; 30 min) pe ouxvn avadeuan. ZTn CUVEXEIQ TONO-
BeTNBNKE AUECA O NAYWHEVO VEPO Kal anodnkelBnke otoug 4 °C pExpl va dianioTwoEi
n oTelpoTnTa TnNG d1adikaciac.

MNa Tov €AEyX0 TNG OTEIPOTNTAG ANPBnoav and kadbe PS Angbnkav duo deiypara
Twv 500 pL. Mia oraydova TonoBeTNONKE yia KaAAEpyela o kKataAAnAo 8penTikd uno-
orpwpa (Gelose Count Tact), evw deiyuata Twv 200 mL avapixénkav pe 1,8 mL SF-IDc
kal TonoBeTnONKav og NAAka KaAAlEpysiac M24, Ta dsiypyata TonoBeTndnNkav og enwa-
oTIKO B8aAapo (37 °C) via 48 h kal eAéxBnoav yia Tnv napoucia snipoAuvong. Epocov
oAa Ta dsiyyaTa NTav apvnTika akoAouBoUoe N Napackeurn Tou opoU.

MNa Tnv napackeun Tng KABs napTidag Tou opoU Nou XPnoIMOMoIRBNKeE oTn MEAETN
avapixénkav og ynoukaAl 1000 mL, 500 mL opoU opddac A, 300 mL opou opdadac AB,
100 mL opou oupddag O kai 100 mL opou opddag A. 100 mL Tng noocOTNTAG AUTAG
diapoipacTtnkav ge 10 pnoukdaAia Twv 125 mL. To uAikd auTd TonoBeTRBnKe gToug 4 °C
yia 24 h kai orn cuvéxela Angenoav dinAa dsiypata Twv 500 yL and To kabsva via
ENEYX0 OTEIPOTNTAG. TEAOG, Ta pnoukdAlad Twv 125 mL anoBnkeubnkav ortoug -20 °C
MEXPI TN ¥Xpnon Touc. MNa Tnv anowuin noodtnTag opol, TO PNOUKAAI Twv 125 mL
TonoBeToUvTav ortoug 4 °C yvia 24 h. H noocdtnTa petapépovrav o piaiidia 50 mL kai
akoAouBouaoe puyokevTpnon (3500 rpm; 15 min; 4 °C). ApaipoUvTav nocoTnTa Ainoug
and TNV €MIPAVEId TWV CWANVAPIWY, TO UMNEPKEINEVO PETAPEPOTAV OE VEQ CWANvaApia
Kal enavaiaufavovrav n QpUYOKEVTpnon oTIC idleg ouvlnkec. O opoC UETAPEPOTAYV OF
véo owAnvapia 50 mL kai anoBnkevovTav groug 4 °C.
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3.3. ANOMONQ=H F'PAMMQN KAPKINIKQN KYTTAPQN

Anopovwon YPAUU®V KAPKIVIKWOYV KUTTApWY ano TUAHA KApKIvikou 1oToU npayua-
ToMoINONKe Ot TEOooEpa OciyuaTa acBevwy nou unoBAnBnkav o oAIKf 1 MEPIKN AoPe-
KTOMM TOou €vOC nveUupova. Ta kUTTApa autd 8a pnopoloav OTn CUVEXEID va XPnoiyo-
noinBolv ot PIKTHA KAAAEpYEIQ PE TIC T KUTTAPIKEG YPAUUEC MOU aviXveUuBnkav OToug
aoBeveic, woTe va dlanioTwBel n OpaACTIKOTNTA TWV TEAEUTAiWV OTO MEPIBAAAOV TOU

OYKOU.
a) Ouoyevonoinon Tou 10TOU

Q¢ pépocg TnC Bepanciag Toug, ol 11/15 aoBeveic ye MMKIM unoBARBnKav og OAIKN
N MEPIKA AOBEKTOMN TOU £vOC nveUovd. Ano To UAIKO TOU XEIpoupyEiou ARNPONKE TUAUA
KapkIivikoU 1oToU g @iaAidio 50 mL nou nepieixe Touhaxiotov 30mL diaAupaTtog HBSS
Kal TonoBeTnONKe o nayo. Yno aonnTteg ouvlnkeg PETAPEPONKE ot TPUPBAio Petri kai
eupanTiouévo péoa oro HBSS diaAlBnke o PIKPOTEPA TUAMATA PE TR XPNON AnooTEl-
pwupeEVNG AaBidac kal vuoTepiol. Ta TUAUATA OMOYEVOMOINONKAv NEPETAiIpW XPNOIUO-
nolwvtag ouplyya 21G. AkoAouBnos diNBNoN TOU evaIWPANATOG UE TN XPNON QiATpou
100 ym navw and @iaiidio 50 mL, npoodnikn nocoTnTag SF-IDc kal nAvon (1300 rpm;
6 min). To unepkeiyevo anodakpuvBnke kal enavaAfplnke n nAvon oTIC idIEC auven-
kec. Ta kuTTapa snavadialuBnkav oe SF-IDc, kataueTpriBnkav oe nhaka Neubauer,
naywenkav o YukTikd didAupa (15-20x10° TILs/@iaAidio) kar anobnkeudnkav o€ LN,
HEXPI TN XPNON TOUG.

ra Tnv anopdvwaon KApKIVIKOV KUTTApWV anod To evaiwpnua, £yive anowuén evog
€K TwV QIaAIdinv kal diaAuon Tou neplexodevou o 20 mL/@iaAidio 1% FBS-IDc. Apé-
owg akohoUBnoe puyokevTpnon (400 g, 6 min, 21 °C) kal enavadiaAuon TwV KUTTApwv
og {eoTd 10% FBS-IDc. MpooTednke DNaon (20 pg/mL) kal To deiyua TonoBeTABONKE OL
Bepuokpacia 37 °C yia 10 min, woTe va diaAuBoulv TUXOV CUCCWUATWUATA NOU oXNua-
TioTnkav andé Tnv Napoucsia VEKPWV KUTTAPWV KAl IOTWV. ZTN CUVEXEIQ akoAoUBnoe
METPNON TOU apifuol Twv {WVTavwVv Kal VEKPOV KUTTApwv oTnv nAdka Neubauer kai
UNOAOYIONOC TNG BIWOIPNOTNTAG TOU OEiydaToG. Avaloya PE Tov apiBud Twv KUTTApwVY Td
deiypata xwpiovrav oe Tpia ¢iaAidia: 0,5x10° kUTTapa naywénkav w¢ idnpa, 0,1-
0,2x10° kUTTapa XpnoiwonoIRenkav yia QaivotTunikd Xapaktnpioud kar Ta undAoina
KUTTapa Xpnoigonoinénkav yia Tnv anoyovwaon TwV KAPKIVIK®OV KUTTApWY TOU Evalw-

pripaToc.

> & TEOOEPEIC aoBeveic unnpEe n duvaToTnNTa £neEepyaciac Tou KapkivikoU 10tol yid
TNV npoonadsia anopdvwong KapkKIvikov osipwv. Kal ota Teooepa deiyuara n BIwoiyo-
TNTA TWV KUTTApwVv ATav XaunAn (10-29%), yeyovog nou €kave 101aitepa dUOKOAO Tov
nepeTaipw xeipioyod Twv osiypatwy (Mv. 18).
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NMivakag 18: XapaktnpioTikd Twv OeiyuaTwy TILS ano Touc acBeveic.

ApIOpOC KUTTApWV X 10°

AcOsviic Apyikdo¢ Zwvrava Nekpa Avakrnon Biwoiy. K:t'f-rlilc‘:,:;d IvoBAdoTeg
#8 12,6 2,5 9,6 96% 21% ++ -
#9 23 1,4 12,2 59% 10% + +
#13 17,6 0,9 2,2 18% 29% ++ -
#14 16,6 2,2 9,6 71% 19% - +

B) ®arvoTunoc

H diadikacia TnG Xpwong npaydaTtonoinénke yia va yvwpiloude Td NogooTd TwWV
D1apOoPETIKWYV NANBUCUWY oTnv KaAAlEpyela, BswpwvTtac oTi Ta CD3™ kUTTapa avTinpo-
ownelouv KaTa Peyaio BaBuod Ta KAPKIVIKA KUTTApa nou BplokOTav oTo evaiwpnua.
0,1-0,2x10° kUTTapa GuAAéXOBNnoav Ge QIAaAiIdIO XpwoneG kal akoAolBnos nAucon (4000
rpm; 4 min) pue 1% FBS-PBS. To unepkeipevo anopakpUvOnke kal To i{nua snavadia-
AUBnke og 100 pL 1% FBS-PBS nou nepieAaufave avriowpata avTi-CD3-ECD (1/10),
avTI-CD4-PE (1/10) kai avTi-CD8-FITC (1/25). Ta ¢iaAidia TonoBeTnBNKav yia enwaon
(30 min; 4 °C) ot okoTadl. TéAog, Ta kUTTApa nAuBnkav pe 1% FBS-PBS (4000 rpm; 4
min), enavadiahuBnkav oe 0,5% FA-PBS kal avaAlBnkav pe kutTapoueTpia ponc. Ta
NocooTa Twv OIAPOPETIKWV NANBuouwY Yia kKABe deiyua, ONwc npoékuywav ano To

(aivoTuno, paivovral agTov nivaka 19.

Mivakag 19: ®aivoTunikr) avdivon Twv TILs.

AcOseviig Asp@okiTTapa (%) CD3 (%) CD4 (%) CD8 (%)
#8 18,3 59 29 23
#9 19,3 66 44 19
#13 10,4 73 32 39
#14 15,6 64 30 29

Y) Anouovwaon KApKIVIK@OV KUTTAPWV

Ta kUTTapa nou NpoopilovTav yia TNV anopovwon KAapKIVIK®OV KUTTAPWV (PUYOKE-
vTpnénkav (400 g, 6 min, 21 °C) kar snavadiaAuBnkav oe {eotd 10% FBS-IDc nou
nepieAappave kal 10% HITES. To HITES cival éva eniAekTikd BpenTikd WECO YIa TNV
KAAANIEPYEIQ TWV KAPKIVIKWV KUTTAPWV Kal NEPIEXEl udpokopTICovn (10 nM), 17 B-
€aTpadioAn (10 nM), ogAnviTiko vaTtpio (30 nM), voouhivn (5 ug/mL) kai Tpavogpepivn
(100 pg/mL). MapaokeualeTal ONwG £Xel neprypagei ano Touc Carney et al [170]. Ta
kUTTapa enavaduaAuBnkav oc 10% FBS-IDc+HITES kal TonoBeTnénkav ot ¢ppedTia
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nAakag M6 og ouykévrpwon 0,5-1x10° kUTTapa/@peaTio. AkoAoUBNoE napaTnenon TneG
avantuéng Twv KUTTApwv oTra @peaTia. To HITES nepiéxel avaoTaATikoUG napayovTeg
ylia Tnv avantuén Twv AEPPOKUTTAPWYV, ONOTE QUTO NOU AVAPEVOTAV va avantuxOei

gival kapkivika kUTTapa, evw nTav duvaTtov va napatnpendei kal avanTtugn ivopAacTwv.

STNV NEPINTWON NOU TA KAPKIVIKG KUTTapa avantiooovTav o OAn TNV €nipaveia
Tou (peaTiou M6 €nIAéxBnNKeE To QPPEATIO Pe TNV KAAUTEPn avantuén kair Ta kUTTapa
OUAAEXBNKav yia Tnv anopovwon kabapng osipag kapkivikwv kuttapwv (Eik. 8.A.).
Eav oto dsiypya naparnpouvTav kai avantu&n ivoBAaoTwv, €MIAEYOTAvV Hia NEPIOXN
€AEUBEPN IVOBAGOTWV KAl KATW and TO WIKPOOKONIO PE Tn Xpnon EU0Tpou anokoAAou-
VTav POVO Ta KAPKIVIKG KUTTApa Kal PE NPOCOXN OCUAAEYOVTAV LE TO UNEPKEIPEVO.
Eqpooov dsv naparnpouvTav avanTtuén ivoBAaoT®V yIVOTAV PHETAPOPA OAWV TWV KUTTA-
pwV TOU M6. Apxika, CUAAEXBNKE TO unepkeipevo o QiaAidio 50 mL. To @peaTio nAU-
Bnke pe CeoTo PBS kal TO UAIKO PETAPEPBNKE OTO D10 PIAAiIdI0. ZTO (PPEATIO NPOCTEDN-
kav 3 mL diaAUpaTog PBS-EDTA pe 1/5 Trypsin-Versene 0,25% kal TonoBeTnONKE aTOoV
enwaoTikd 8aAapo 37 °C yia 5 min. Mg To népag Tng enwacng Ta KUTTapa anocnaoTn-
Kav anod To nAacTikO PE 1oXupn avadeuon kai TonoBeTnBnkav oo idio piaAidio 50 mL.
To gpeartio nAuBnke Eava pe 3 mL eoro PBS (400 g; 6 min). To i¢nua snavadiaAuBnke
oe (eot0 10% FBS-IDc kal npaypatonoinBnke pETPNON TWV KUTTAPWV O MAAKa
Neubauer. AkoAoUBnoav npooapuoyn TnG CUYKEVTPWONG TWV KuTTapwv ora 10° kiTTa-
pa/mL kai d0o diadoxikeG apaiwoelc 1/10 pe 10% FBS-IDc+HITES (10% kUtTapa/mL
kal 10 kUTtTapa/mL) (Eik. 8.B.). O1 dU0 TEAEUTAIEG CUYKEVTPWOEIG Xpnoiponoinénkav
yia TonoBETnon o NAAKeG 96 ppeaTiov Pe eninedn smipaveia 100 pl/ppeadTio, v Ta

unoAoina kUTTapa enavartonoBeTnBnkav o GppeaTia M6.
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Eikova 8: Zynuarikn) aneikovion anopovwonG kabaprnc KAapKIVIKNG CEIpA¢ anod evaiw-
pNua Kapkivikou 10Tou.

59

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64



O1 n\dkeg F96 napakolouBouvTav yia avanTtugn kapkivikwv kuttdpwv (Eik. 8.T.).
AOYW TOU PIKpOU apiBuol KUTTapwyv ot kaBe ¢ppedartio (UEXp! 1 KUTTApO/PpPeATIO) ATAV
néavod va unv €ival eppavig n avanTtuin yia didornua apkeTwv epoopadwv. 1o O1a-
ornua auTto yivotav aliaynp Tou 50% Tou BpenTikoU pEoou peE vEo 10% FBS-
IDc+HITES kal napakoAoU8naon Twv PIKpokaAAEpysiwy. 'OTav napatnpouvTav avanTu-
En KapKIVIKOV KUTTAPWY OE KAMOIO (PPEATIO AUTA PETAPEPOBNKav oTadlaka O PEYAAU-
Tepa ppedTia nAdkag M48, M24, M6 kal TeAikd o pAaokeg F25 kal F75 (Eik. 8.A.). H
£NavakaAAIEPYEIO TNC KAPKIVIKAC OSIpAC npayuaTonoindnke Ye tn HEBodo nou nepiypa-
(ETAl OTNV napaypa®o 3.4.. 'Eva PYEPOC TWV KUTTAPWY Naywdnke oc WUkTIKO didAupa
(3-6x10° kUTTapa/@IaAidio), éva pépoc we ilnua (1-2x10° kUTTapa) kai éva pépog
XPNOIMONOINBNKE yIa TO (PAIVOTUMIKO XAPaAKTNPIOUO TNG YPAHUMAC TWV KAPKIVIKOV KUT-

TApwv.

'OAa Ta Ociyyata Twv acBevwv XEIpioTnkav PE Tov id10 TPONO, ONWG NEPIYPAPETAl
napandvw. EvTouTolg, oI KAAAIEPYEIEG NAPOUCIacav ONUAVTIKEG dIAPOPECG WG NPOG TNV
avanTu&n KapkIVIK®OV KUTTapwyv Kal IvoBAacTwy. ZTov acBeviy #9 napatnpnénke ava-
nNTUEN KapKIVIK®OV KUTTapwyv, aAAa kai ivoBAactwv. EEaiTiag TNG unepueTpng avanTtuéng
TWV TeAeuTaiowv, Osv ATav duvath N avanTtuin Twv KApKIVIK®OYV KUTTAPWV Kdl KATd
OUVENEIQ N anopovwon KApKIVIKAG OLIpac. ZTouc acBeveic #8 kal #13 napatnpnonke
avanTu&n Twv KapKIVIKOV KUTTApWV oTd (ppedTia M6 kal pikph napoucia ivoBAacTwy, n
onoia Otgv ennpeacs TNV KAAAIEpyeld. MNapoAha auTd, YETA TIC O1A0OXIKEC APAIWOEIC TWV
KAPKIVIKOV KUTTApwv POVOo yia Tov acgBevr #8 nTav duvaTth n anopdvwaon KApkIVIKNAG
o£1pag, Kabwe Ta KApKIVIKA KUTTapa Tou acBevi #13 dev avanTuxBnkav ora ¢pedTia
F96. >Tov aoBevil #14 n KaAAIEPYEIQ TOU EVAIWPAMATOC EIXE WG ANOTEAECUA ThV ava-
nTuEn IvoBAaCcTWV, v nNaApaTnpnonkav €AAxiora kKapkivikd kUTTapd, Ta onoia Oe&v

avanTuxénkav otnv KaAAlépyela.

>Tov aoBevr #8, oTrov onoio napatnpndnke n kaAluTepn avanTugn KapKIVIK®OV KUT-
Tapwv, KATeoTn duvaTn Kal n anopovwor Touc. >Ta ¢ppedatia F96 nou avrioTtoixoloav
Ot ApXIKN CUYKEVTPwWON 1 KUTTapo/PppedaTio unnpEe avanTtuEn anokAEIOTIKA KAPKIVIKWY
KUTTapwyv ot 8 ppedatia. Ta kUTTapa YeTapepBnkav os peyaAlTepa gppeaTia M48-M24
Kal n og1pa pe TNV KaAUTepn avanTtu&n enIAEXONKE yia eEnavakaAAlEpYEIQ KAl TAQUTOMOIN-
on e €EwKuTTApIioug OcEikTEC. Makpookonikd Ta kUTTApa €ixav Heyailo peyeBog Kkal
napoucialav nAakwdn €upavion. Avantuooovrtav o NAdyia napdTagn kai NPOoKOAAN-
puéva ornv nAacTikn enipaveia. O xpovoc dinAaciacguol Toug unoAoyiotnke oTic 50-65
WPEG.
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0) ®aIvoTUnIkOG XapaKkTnNpIoLog

O1 eEwkuTTapiol OEIKTEC NouU XpNoIYONoINénKav yia TV TauTonoinon Twv KapKivi-
KWV CEIpWV napouaialovral avaAuTika gTov nivaka 15. Ta kapkivika KUTTapa xwpeiorn-
kav o€ 7 d1apopeTIka PiaAidia xpwong (0,5x10° kUTTapa/@piaiidio) kai GUYOKEVTPRON-
kav (4000 rpm; 4 min) og 1% HS-PBS. To unepkeipevo anoyakpuvlnke, Ta KUTTAPA
enavaduaAuBnkav oc 1% HS-PBS kal npooTéONKE TO AVTIOTOIXO avTiowua, onwg ¢ai-

veTal oTov nivaka 20:

Nivakag 20: Suvduaouol avTiocwudTwy yia TO QaQiVOTUMIKO XApaKTNPICUO TNC YPauung
KApKIVIKWV KUTTAPWV TOU acOesvn #8.

®d1alidio 1% HS-PBS AvTicwpa 1 AvTiocwpa 2
1 60 pL 20 pL IgG1-FITC 20 pL IgG1-PE
2 60 pL 20 pL HLA ABC-FITC 20 pL HLA DR-PE
3 60 pL 20 pL CD80-FITC 20 pL CD86-PE
4 80 L 20 pL MUC1-FITC
5 80 L 20 pL CYTOKERATIN-FITC
6 80 L 20 pL BerEP4-FITC
7 80 L 20 pL EMA-FITC

Ta kUTTApa enwdacTnkav oro okoTad! yia 30 min oroug 4 °C kal TEAog, akoAouBnoe
nAvon pe 1% FBS-PBS (4000 rpm; 4 min), enavadiaiuon og 0,5% FA-PBS kai avaAu-
on UE KUTTApPOUETpPIa ponc.

H avaluon £0€1&e Ta Kapkivika KUTTApA nou anopovwénkav anodo Tov acevi] #8
gixav popia HLA ABC ornv gm@pdaveld Toug, aAAd oxi HLA DR, CD80 kair CD86. ‘Ocov
apopa Toug OEiKTEG (PuCIoAoyIkoU KAl KAPKIVIKOU €niBnAiou, n Ypauun KApKIVIKWV
KUTTAPWV TOU CUYKEKPINEVOU aoBevi eEeppale Tov DEiKTN TWV €NIBNAIGK®Y KUTTAPWY
BEREP-4 (>99%) kal og PIKPOTEPA NOCOCTA TOUG unoAoinoug deikteg: CYTOKERATIN
(20%), MUC1 (17%) kai EMA (7,7%) (Eik. 9).

61

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64



4.1% 1.3% 7.7%

HLADR-PE CD86-PE EMA-FITC

0.9%

HLAABC-FITC CD80-FITC BEREP-FITC

EikOva 9: FAcyx0C¢ EKQPACNC UE KUTTAPOUETPIA PONG TwV EMNIPAVEIGKWY SEIKTWY TG KAPKIVIKNG CEIPAC |
#9. Me AeukO QOvTO aneikovi(eTal o POOPICLOC TWV ICOTUMIKWY UApTUPW®V Yia TO KABE Xpwua.
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3.4. KAAAIEPTEIA KAPKINIKQN FTPAMMQN KAI EBV-B KYTTAPQN

OI KapKIVIKEC YpauuEC kal Ta EBV-B peraoxnuaTioyeva KUTTapa Xpnoigonoionon-
Kav €iTe w¢ KUTTApa oToxol €ite w¢ APCs yia Tnv gvepyonoinon &i1dikwv CD8* T kuTTa-

PIKWV NANBUCUWV.

Apxika, yivoTav andwusn Tov kuttapwv (2-4x10° kUTTapa/@iaAidio) Ta onoia A-
Tav anoBnkeupéva oto uypo alwTo Kal evaiwpnon Toug ot KAatdAAnAn noodtnta Bpe-
nTiIkoU PECOU €PnAouUTIONEVOU PE 1% FBS, wote va diaAuBei To ToEikd yia autd DMSO
TouAaxiotov 0,5% v/v. Apgowc akoAouBouoe puyokevTpnon (400 g, 6 min, 21 °C) kai
gnavadiaiuon Twv KUTTapwyv os (goto (37 °C) BpenTikd peco 10% FBS-IDc. Ta kUTTA-
pa napEpevav oto nANpec BpenTiko péco 10-15 min og RT, woTe va avakauyouv Kal
va dlaxubei To unoAginoyevo DMSO and TIG PeEPBPAVEG TOUG. ZTN CUVEXEIQ YIVOTAV
METPNON TOU apifuol Twv {WVTavwVv Kal VEKPOV KUTTApwv oTnv nAdka Neubauer kai
UNOAOYIONOG TNC BIwaIYoTnTac Tou deiypartoc. AkoAouBoloe nAUCN Kal TonoBETnon
Toug ot dU0 QAACKEG KaAAiépyeiag 75 cm?, 1/3 kal 2/3 Twv avakTNHEVOV KUTTAPWV
avTtioToixa. O1 pAdokec TonoBeTouvTav os Baikapo enwaong (37 °C, 8% CO,).

Avaloya pe To XpOvo JIAipeCnG TOUG O KAAAIEPYEIEG NApaATnpouvTav Kai oTav é-
pTavav 1o 80% TNnG enipaveiac TS GAAOKAC, YIVOTAv GUAAOYR TwV KUTTAPWV YIa Xph-
on Toug kal snavakaAAiépyeia. Eav Ta kUTTapa avanTtlooovTav ot dldAupa yivoTav
OUuAAOYI Tou BpenTikoU YECOU ano TNV QAACKA, nAuon TnG pAdaockag pe {eotd PBS kal
(pUYOKEVTPNON TwV KuTTapwv (400 g; 6 min). Ta kUTTapa esnavadiahvovTtav oe 10%
FBS-IDc kal yerpidéTav o apibudg Twv {uvTavwyv Kal VEKpWY KUTTapwv. Eav Ta kUTTapa
avanTtuooovTav oc povihpn oTiBada npookoAAnueEva aTo NAAoTIKO akoAouBoUos diago-
peTIKR Oladikacia CUAAOYNC. APXIKA, CUAAEYOTAV TO UNEPKEIUEVO BPEMTIKO PECO Kal
TonoBeToUvTav oc pIaAidio 50 mL. AkohouBoUoe nAUon TnNG GAdokag pe 10 mL PBS kal
npooBnkn diaAupatog 2 mM EDTA-PBS. Ta kuUTTapa TonoBetouvtav 5-10 min oTtoug 37
°C, woTte npokAnBei anokdAAnon anod Tnv nAacTikn enmipaveia. MNvotav avakivnon tng
(pAAOKAG PE XTUMNUA and To NAAI KAl Ta KUTTapa GUAAeyoTav oTo idio piaAidio Twv 50
mL. Z& kdnoleg NePINTOOEIC ATAv anapaitntn n xpnon 0,25% Trypsin-Versene oTo
d1dAupa EDTA-PBS via va eniteuxBei n anokoAAnon Twv KUuTTapwyv. AkolouBolos nAU-
on ue (eoTo PBS kal puyokevTpnon Twv Kuttapwyv (400 g; 6 min). Ta kUTTApa £nava-
dlaAUovTtav g 10% FBS-IDc kai YeTPIOTAV 0 apifuoc Twv {wvTavmwv Kal VEKPWY KUTTA-
pwv. KataAAnAog apiBuoc kuTTapwv GUAAEYOTav yia xpnon, 2-4x10° kUtTapa/@iaiidio
naywvovTav kai d1aQopeTikoi apiBpoi kuttdpwv (2x10%, 1x10° kar 0,5x10°) TonoBe-
ToUVTAV Of VEEG PAAOKEG F75 yia enavakaAAiépyela. H kaAAIEpyela ouvexICOTav HEXPIG
OTOU CNUEIVOVTAV PEIWON TOU Xpovou dlaipeong Twv KUTTapwv katd 10%. Ztnv nepi-

NTWOoN auTh N KaAAIEpyela TepuaTIOTaV Kal Eenaywvovtav veo PplaAidio.
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3.5. AKTINOBOAHZH KYTTAPQN

Ta kUTTAapa nou unoBAnBnkav oe akTivoBOANCN ATAV KAPKIVIKEG YPAUUEG kal EBV
JETAOXNUATIOPEVA KUTTAPA Mou Xpnaolgonololvrav wc avTlyovonapouoliaoTiKd, KaBwg
kal PBMCs nou yxpnoigonolioUvrtav w¢ KUTTapa Tpopoi. H akTivopoAnon £X&l WG anoTeE-
AEopa Tov KaTakepuaTiopd Tou DNA, €10l woTe Ta kKUTTAPA Mou akTivoBoAoUvTdl va
punopouv eKTEAECOUV TIC AEITOUPYIEC TOUG £WG TNV NPWTN TOug diaipeon, 6nou anoni-

NTOUV KAl €Ta1 dev avanTUooovTal €1 BAPOG TWV KUTTAPWY TNG KAAANIEPYEIQG.

ApXIKa £YIVE GUAAOYN TWV KUTTAPWV ONWG NEPIYPAPNKE OTNV napdypapo 3.4. kai
enavadiaAuon Toug o 1% FBS-IDc. ZTn ouvexela HETPRONKE 0 apiBuds Twv (WVTavwy
Kal VEKPWV KUTTApwV Kal akohouBnoes nAuon (400 g; 6 min), enavadiaiuon og ~70 mL
1% FBS-IDc kal TonoB€Tnon Touc ot (PAACKa akTIvoBoAnong. H akTivoBoAnon Twv
KUTTApWV Npayuaronoindnke og payvnmiko eniraxuvtn ora 100 Gray yia 15 min. Mg 1o
nEPAc TNG akTIVOROANONC, TA KUTTAPA CUAAEXTNKAV anod Tn GAAOKA Kal YETPRONKaAv HE
nAdka Neubauer. 'Evac PikpOC apiBuoc Kuttapwyv (6 d1adoXIKEC apaIWOEIC SEKIVOVTAC
ané 1x10%/@pedaTio) TonoBeTABNKAV O PPeATIa nAdkac M6 kar xpnoigonomeénkav cav
deiypa eAEyXou TNG BvNOIYOTNTAG TWV AKTIVOBOANUEVWY KUTTAPWY Kdl TNG OTEIPOTNTAG
Tng diadikaoiac. Ta unoAoina kKUTTapa puyokevTpndnkav (400 g; 6 min) kal naywén-
Kav o€ WukTikd didAupa pe 10% FBS oe cuykévrpwon 5x10%/@iaAidio yia kUTTapa nou
npoopifovTav yia avriyovonapouciacTika kai 10x10%/@iaAidio yia Ta kUTTapa Tpopouc.

3.6. MEIKTH AEM®OKYTTAPIKH KAAAIEPTEIA (MLPC)

H kaAAiépyeia autn oxedidoTnKe £T01 WOTE va au&noel Tnv 1kavoTnTa TnG pedodou
va avixvelel Tnv €10IkA andvtnaon &vavTl Twv avTiyovwv nou £&eTadovral. Movonupnva
nePIPEPIKOU aipaTog dIEYEPBNKAV O CUVBNKEG Nou suvoouv TNV avanTtuén Twv avTiyo-
voeldikwv CD8 T kuTTapwy, £T01 WOTE AUTA VA YNOPECOUV va avixveuBolv Pe TN XphAon

KUTTAPOUETPIac pong, onwg £Xel NON neprypagpei [171].
a) Apxikn evepyonoinon

Tnv npwTtn PEpa vivoTav anowuin Twv PBMC Ta onoia ATav anoBnkeupgéva oTo
uypo alwTto. AkolouBoUoe evalwpnon TwV KUTTapwv ot didAupa 1% HS-IDc, puyokE-
vtpnon (400 g; 6 min; 21 °C) kal yerpnon Tou apiBuol Toug otnv nAdaka Neubauer,
woTe va dIanioTwOel 0 aplBuog Twv {WVTWY Kal VEKPOV povonupnvwv. And autd,
1x10°® kUTTapa naywvovrav e inua kar 3x10° kUTTapa xpnoipgonolouvTav yia Xpwon
pe avti-CD3, avTi-CD4 kai avti-CD8 (BAsne nap. 3.3.B), waTe va yvwpioupe Ta akpipn
nocoaTd Twv d1aPopwv unonAnbuopwyv Tng pikpokaAAiépyeiag (Eik. 10.B). Ta unoAol-
na kuTTapa (~60x10° PBMC) xwpifovrtav g avTioToixa cwAnvapia yia EexwpioTh dié-
YEPON HUE TO KABE nenTidio avaAioya pe Tov HLA yovoTuno Tou JOTH, €V £vac HIKPOG
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apibpog kutTapwv (~5x10% PBMC) dieyeipovrav pe To nenTidio ehéyxou. H digyepon
npaypartonoiolvTav o€ cuykévrtpwaon 107 kiTTapa/mL BpenTikoU PHEGOU EPNAOUTICHEVO
pE 1% HS (60 min; RT) pe 20 pyg/mL TEAIKN CUYKEVTPWON MNENTIDIOU O KABE PIaAidio.
AkoAouBoUos NAUON TwWV KUTTAPWV KAl avapeiEn oAwv Twv QIaAdiwv EKTOC TOU MENTI-
Diou €AEYXOU Kal KATavoun Toug o ppedTia nAAKac pIKpokaAhlepyeiwv U96 O OUyKE-
vTpwon 2x10° kiTtTapa/epedtio oe 0,2 mL 10% HS-IDc kar TeAikR cuykévtpwon 20
U/mL IL-2, 10 ng/mL IL-4, 10 ng/mL IL-7 ka1 200 yM 1MW. Tnv 3" kai 5" nuépa Tng
KaAAIEPYEIQG YIVOTAV MApATAPNON TWV HIKPOKAAAIEPYEIWV OXETIKA HE TO XPWHA TOU
BpenTikoU YEooOU, TO PEYEBOC Tou ICANATOC KAl TV MApPoUCia MOVOKUTTApWY Kadmc Kal
avTikataoraon Tou 50% Tou BpenTikoU péoou pe veo (10% HS-IDc pe 20 U/mL IL-2,
10 ng/mL IL-4, 10 ng/mL IL-7 ka1 100 uM 1MW).

B) Enavevepyonoinon

Tnv 7" nuEpa yivoTav enavadi£yepon PE TA NENTIOIQ PME TN XPAON aKTIVOBOANUEVWY
EBV peTaoxnuaTtiopévwv KuTTapwyv w¢ APC kal Tautoxpovn avTikatacraocn Tou 50%
Tou BpenTiKOU YECOU WE vEO. Ta akTivoBoAnuéva KUTTapa Ta onoia NTav anodnkeupeva
oroug -80 °C anowUxovTayv kal TonoBsTolvTav ot dialupa 1% HS-IDc. MeTa Tn YETPN-
On TOoUuG XwpifovTav ot avTioToixa cwAnvapia yia Xwploth dIEyepon JE To KGBe nenTidi-
0, avaloya pe Tov HLA yovoTuno Tou d0OTn, evw &vag avaloyog Pe Tov apifud Twv
ppeaTiov apiBuoc KUTTApwyv dIEyEipovTav Pe TO NeNTIDIO EAEyXou. AkoAouBoUoe nAuon
TWV KUTTAPWV KAl avapeign oAwv Twv QIalidiwv eKTOG Tou NenTIOiOU €AEYXOU KAl KATA-
voun Toug aTa PPedaTia TG NAAKaAc pikpokaAAigpyeiov (2x10* EBV kUTTapa/@pedTio) o
0,1 mL 10% HS-IDc kai TeAikn ouykévtpwon 20 U/mL IL-2, 10 ng/mL IL-4, 10 ng/mL
IL-7 ka1 200 pM 1MW. Tnv 77, 9" ka1 11" nuépa Tng kaAAiépyeiag yivoTav napaTtnpnon
TWV PIKPOKAAAIEPYEIWV OXETIKA PE TO XPWHA TOU BpenTikoU PECOU KAl TO PEYEBOC TOU
Inuaroc. Eav 1o xpwpa Tou 8penTikoU PECOU R/Kal To PEYEBOC Tou IZANATOC dNAwvay
nwc Oev UNMNPXE NAEOV XWPOC YIA NEPAITEP® avANTUEN TwV KUTTApwY YIvoTav dlaipeon
TWV HIKPOKAAMNIEPYEIWV O KAIVOUPYIEG NAAKEG, OIAMOPETIKA YIVOTAV avTikaTdoTaon Tou
50% Tou BpenTikoU peoou HE veEo (10% HS-IDc pe 20 U/mL IL-2 kar 100 pM 1MW).
ZTnNV nepinTwon nou anairoUvTrav dIdipeon TwV HIKPOKAAAIEPYEIWY YIVOTAV avTIKATA-
oraon 0,1 mL 8penTikoU PECOU WPE VEO XWPIC TNV NPOCBNKN KUTTAPOKIVWY, avadsuon
TWV MIKPOKAAAIEPYEIWY PE TA pUYXN, METAPopd Tou 50% TnG MIKPOKAAAIEPYEIQG OE VEQ
nAdka kar npooBnkn 0,1 mL BpenTikoU p€oou pe 20 U/mL IL-2 kal 100 yM 1MW kai
oTIC dU0 MAAGKEC. Mg peYIOTO apIBuo dialpeoswv TIGC dUO KATAANYAuE og 2-4 avTiypapa

TWV APXIKWV HIKPOKAAAIEPYEIWV.
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y) AViXVEUON BETIKWV UIKDOKAAAIEPYEIWV

Tnv 13" nuépa yivotav avTikatdoraon Tou 50% Tou BpenTikoU PECOU UE VEO Kal
OTO £&va avTiypa@o Tnc KAAAIEPYEIAC YIVOTAV Xpwon WE Ta NOAUUEPRA YIA TNV avixveuon
Twv £10IKWV NANBUoUwv. Apxikd, n nAdka @uyokevtpouvtav (800 rpm; 5 min) kai
akoAouBoUoav dUo MAUCEIC PE 100TOVO JldAupa Xpwong 1% HS-PBS. ZTn ouvéxela
NPooBETOVTAY TO MOAUMEPEG O OUYKEVTPpWON 8,3 UM kal n nAdka snwaloTtav yia 30
min otoug 37 °C. AkoAouBoUcoe npoabnkn avTi-CD8-FITC oe ouykevtpwaon 1/30 kal
nepaITépw enwaon yia 30 min oroug 37 °C. Mpoobétovrav 1% HS-PBS kal npayuarto-
nolouvTtav dUo nAUceIg (800 rpm; 5 min). TéAog, To deiypua poviyonoloUTav os diahupa
0,5% FA-PBS kal avaAuoTav PE KUTTApOUETpia ponc.

ZTIC MmBava BeTIKEC YA TO MOAUUEPEC MIKPOKAAAIEPYEIEG enavalaufavovTav n
XPpWOon YIa TO KABE NOAUNEPES XWPIOTA, WOTE va dlamoTwdei n €101kOTNTA ToUu BeTIKOU
nAnBuopoU. O1 PIKPOKAAAIEPYEIEG OTIG ONOIEC avixveuovTav €101kdg CD8 BeTIkOG yia TO
NOAUPEPEC NANBUCUOG GUAAEYOVTAY ano Ta UNOAEINOUEVA avTiypada Kal JETAPEPOVTAY
oe PeyaAlUTepa (PpPedaTia, Onou yivotav enavadiéyepon PE To €10IKO MENTIOIO Xpnoluo-
nolwvTac akTivoBoAnueva EBV petaoxnuartiopéva kUTTapa oav APC kal akTivoBoAnpeva
PBMC cav kUTtTapa Tpo®oug (0,6x10° kUtTapa/M24 @peatio pe 20 x10* EBV, 1 x10°
PBMC kar 40 U/mL IL-2, 20 ng/mL IL-4, 20 ng/mL IL-7 ka1 200 yM 1MW). Tnv 3" kai
5" nuepa peTa Tn dlEyepon yivoTtav avTikaraoracon Tou 50% Tou 8penTikoU PECOU UE
véo (10% HS-IDc pe 20 U/mL IL-2 kar 100 ygM 1MW) 1 kai d1aipeon Twv HIKPOKAAAI-
EPYEIWV avaioya pe Tnv avantuén Twv KUTTapwv. Tnv 7" nuéEpa GUAAEYovVTaV Wia PIKpR
nocoOTNTA KUTTAPWY Kal npayuaronoiolvrav Xpwon PE To £151k0 MHC-noAupepEC Kal JE
un €101kd MHC-noAupepec, Ye Tn diadikacia nou availdnke napandvw (Eik. 10.I).
Epooov enaAnBelovTav n £181kOTATA Tou nAnBuopol Ta KUTTApPa OUAAEyovTav, HE-
TpoUvTav otnv nAdka Neubauer kai nay®vovTav ¢ KUTTAPIKEG Ypappéc (2-6x10°

kKUTTapa/eiaiidio).
d) YrnoAoyiouog e ouxvornTac

Me Baon Tov apiBud Twv BETIKWY PIKPOKAAAIEPYEIWV OTO OUVOAO TNG NAAKAG uno-
AoyiCovrav n ouxvoTnTa TngG €I0IkAG T KUTTAPIKAG anAvTnong &vavTl TWV avTiyovwyv
MAGE-A1 kal MAGE-A3 pe paon Tnv karavoun Poisson dlopBwueEvn yia onavia Qaivo-
peva kata Bernoulli [107]:

P(x; m) = (e™) (m*) / x!
onou e sival n Baon Twv QuaIKwv Aoyapibuwv (~2,71828), m €ival o YEOOC napartn-
poUpevoc apiBuoc CTLs (dnAadn, BeTikwv MLPCs), x €ival o avapevouevog (npayuari-

KOC) apiBpog BeTikwv MLPCs kal P(x; m) eival n akpipA¢ niBavotnTa va unapyouv X
CTLs, 6Ttav o napaTtnpoUuevog apiduocg BeTikwyv MLPCs gival m.
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Eikova 10: A. Zxnuarmkn aneikovian tne MIKTNG Asu@okutrapiknc KaAAigpyeiag (n
avaAuon oTo keiuevo). B. Kuttapouetpikn avaiuon Twv nAvBuouwv Twv PBMCs nou
Xxpnoigonoinénkav o€ KABe UIKPOKAAAIEpYEIQ. 2Ta TETpAywva SIakpivovTal Ta nocooTd
TWV AANBUOUWY OTO KABE TeTapTNUopio. I. Xpwon LE E10IKO NOAUNEPEG KAl MOAULEPES
EAEyXOU ia BETIKNG KAl ApVNTIKNG MIKPOKAAAIEpYEIaG TNV 14n kai 21n nuEPA TnNG KaA-
Aiépyeiac.
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3.7. KAAAIEPTEIA T TPAMMQN

QG KUTTAPIKA YPAUUN avapepPeTal €vag PIKTOG NANBUCPOG KUTTAPWY Nou NepIAay-
Bavel Tov €10IKO YIa To NeNTidI0 nou £&etaleTal nAnBUoPo paldi e GAAAOUC KUTTAPIKOUG
nAnBuopoulg, onw¢ CD4' T AgpgokuTtrapa, CD8" T kutTrapa aAAAng eidikotnTag, NK
kUTTapa, devdpITIKG KUTTApPa K.d. ZKoNoc TNG KAAAIEPYEIAC AUTAC ATAv n diatipnon Kai
o0 noAAanAaciacpog Tou €I1dikoU povo CD8 T kuttapikoU nAnBuopoul. MNa To gkono auTo
Ol KUTTAPIKEG YPAMMEG NMou mpoékunTav and Tnv diadikacia Tou MLPC egnavadieyeipo-
vTav Pe 1o €101kO NeNTIOI0 NAPOUCIa OAWV TWV NAPAYOVTWY MOU guvoouv Tnv avantu&n

Twv CD8 T KUTTAPWV.

Mo avaAuTika, ol KUTTAPIKEC YPAUUEC Xpnolyonoindnkav €ite ansubeiac anod Tnv
kaAAlEpyela Tou MLPC €ite Eenaywbnkav ano 1o uypo alwTto e Tn d1adikacia nou nepi-
ypapnke napandvw. Ta kKUTTAapa YETPABnKav kalr TonoBeTndnkav o ppedartia avaioya
HE TOV apiBud Touc (4-6x10° kUTTApa/M24 @pedTio). XTn cuvéxela anowlxdnkav Ta
akTivopoAnuéva kUTTapa nou Xpnoigonoindnkav wg APC. ZTIC KAAAEPYEIEC AUTEG XpN-
olgonoin@nkav dU0 CUCTANATA avTiyovonapouaiaong, evaAAag os kABe KUKAO gveEpPyo-
noinong: akTivoBoAnuéva Kapkivika kKUTrapa f akTivoBoAnueva EBV B peraocxnuaTiopE-
va KUTTapa katahAhniou HLA. Ta kUTTapa JIEYEPTEC PETPNONKAY KAl TONOBETABNKAV OF
@1aAidia 15 mL og 1% HS-IDc pe péyiotn cuykévTtpwon 6x10° kUTrapa/mL. AkohouBn-
ot n npooBnkn Tou £1dIkoU nenTIdiou PE ouykEvTpwon 20 pg/mL kal enwaon yia 60
min og RT. Ta kUTTapa avadelovtav kaBe 15 min. Mg To nEpag TNG Enwaong Ta KUTTa-
pa OleyEPTEC EavapeTpnOnkav Kal eNIAEXONKE 0 KAaTaAAnAog apiBuodc KUTTapwy yia Tnv
kaAAiépyeia (10-20x10* kUTTapa/M24 @peaTio). AkololBnoe nAluon (400 g; 6 min; 21
°C), enavadidAuon ot BpenTikd péogo 10% HS-IDc kar npooBnkn KutTapokivwv (40
U/mL IL-2, 20 ng/mL IL-4, 20 ng/mL IL-7 kai 200 yM 1MW). TéAog, Ta kUTTApa Ole-
YEPTEC MPOCTEBNKAV OTNV KUTTAPIKA YPAUMN Kal Ta maTta TonoBeTnénkav o 8aiapo
enwaonc (37 °C, 8%CO0,).

Tnv 3" ka1 5" nuépa petd Tn digyepon yivoTav avTikataoraon Tou 50% Tou BpenTi-
KOU PJETOU WE vED (10% HS-IDc pe 20 U/mL IL-2 ka1 100 pM 1MW) 1 kai digipeon Twv
MIKPOKAAAIEPYEIWV avaAloya pe Tnv avanTtuén Twv kKuTTdpwyv. Tnv 7" nuUEPA CUAAEYO-
vTav Hia pikpn noodTnTa KUTTApWV Kal npaygartonoiouvrav Xpwon HE To €10IKO Kal UE
un £191k6 MHC-noAupepéc, yia va dianioTwdel To NoCooTO ToU £101KOU NAnBuouou oTtny
KAGAAIEPYEIQ. TN CUVEXEIQ Ol KUTTAPIKEC YPAUMEC OUAAEXONKav, UETPABNKav Kkal &iTe
naywénkav (2-6x10° kUTTapa/@iaiidio) ite xpnoiponoinbnKkav yia nEPETAipw £papuo-
YEG, ONWC O (PAIVOTUNIKOC XApAKTNPIOUOC KAl N anopovwaon Twv CD8 T KUTTApIKWY

khovov (Eik. 11).
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Eikova 11: Synuamkn angikovion TG kKaAAiEpyeiac Twv T KUTTAPIKWV YPAUUWV Kal
KUTTApPOUETPIKN avdAuon Tou E10IKOU yId TO MOAUUEPEC nAuBuouoU TG nuépec 0 kai 7
TNC KAAAIEpyeiac. 5Ta TeETpdywva O1akpivovTal Td mogoaTd Twv nAnBuouwv oTo KAle
TETAPTNMNOPIO.

3.8. ANOMONQEZH CD8 T KYTTAPOAYTIKQN KAQNON

01 £101koi CTL kAwvol anopovwinkav ano To YEVIKOTEPO NANBUCPO TNG KAAAIEPYEI-
acg Pe payvnTiko dlaXwpiouo Kal OTn CuveéXela kaAAlepynBnkav uno ouvenkeg gpBivou-
0ag OUYKEVTPWONG. Mg Tov payvnTiké diaxwpiopo enituyxaveral au§non Tng kabaporTn-
Tag Tou nNANBUOPOU EMIAEYOVTAG AVTIOWUPATA £vavTl €10IKWV, YIA TOV OUYKEKPIUEVO
nAnBuopo, snipaveiakwy popiwv. Ta enAeypéva avTiowpara Bpiokovral ouvdedsuéva
PE payvnTiKa YIKPOowUaTidla Kal JE auTo TOoV TPOno pnopouv va diaxwpiocouv Ta KUT-
Tapa o dU0 NAnBuopoUG: aTov BETIKO NANBUOPO yia TO JEIKTN MOU CUVOEETAl OTOUG
payvnTteg (BeTikn eniAoyn) kalr orov apvnTikd nAnBuopo nou dev OUVOEETAl OTOUG Ua-
YVvATEG (apvnTikn €niAoyn). MNa Tnv anopovwon Twv CD8 T KUTTAPOAUTIKWY KAOVWV TO
nio €151kO enipaveiakod popio gival o TCR kal kAT’ ENEKTACN TO KATAAANAOTEPO avTiowpa
yla va ouvdeDEi PYe Toug payvnTeg €ival To avTioTolxo MHC-noAUPEPEG.

Apxika, ol CD8 T ypappég eite anowuxOnkav, €ite cuAAéxBnkav ansgubeiag and Tnv
KaAAiEpyeia. AkoAoUBNoe KAAAIEPYEIO TWV YPAUP®V Yia pia eBOopada, ware va au&nbei
0 apIBuog Toug /KAl To N0COaTO Tou BeTikoU NANBuopoU oTnv kKaAAiépyeia (BAEne nap.
3.7.). Tnv 7" nuépa yivotav xpwon pe MHC-noAupepég kair oTav eniBspaiwvoTav n
napoucia Tou BeTikoU NAnBuopolU akoAouBouoe payvnTikog diaxwpiopoc. Ta kUTTapa

OUAAEXBNKav o owAnvapio 15 mL kar puyokevTpnBnkav (400 g; 6 min). EnavadiaAu-
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Bnkav ge 0,2 mL diaAlpaTtog xpwong 1% HS-PBS kai akoAouBnos xpwon Pe To MHC-
noAupepég yia 20 min oroug 37 °C kai aTn guveéxeia pe avriowpa avTi-CD32 g avalo-
yia 1/10 yia 15 min og Beppokpacia dwuartiou. Me To Népag Tng enwacng Ta kKUTTapa
(puyokevTpnlnkav (400 g; 6 min) os diGAupa xpwang, enavadiaAudnkav os 1 mL
diaAlpaTog diaxwpiodol kal pETapEPBnKav ot owAnvapia noAuctupeviou 15 mL. Ta
owAnvapia yeTa@épBnkav oTn CuoKeur diaxwpiopou ROBOSEP™ kai npayupatonoindn-
KE 0 JIaXWPIOHOS akoAoubwvTag TIC 0dNYIieg TOU KATACKEUQQOTH, XPNOINONOINVTAG TO
Positive Selection Human PE Selection Kit Tng EasySep. Mg Tnv oAokAnpwon Tou dia-
XWPIoPoU npoaTédnke pia noodTnTa (~1-2 mL) nAfpoug BpenTikoU pEToU, apol Np®Ta
KaTaypa@nkav ol 6ykol Tou BeTIKOU Kal apvnTIKoU KAGoOPATOC, Kal npaypaTtonoinénke
PHETPNON TWV KUTTAPWV O kABE kAdoupa. 'Eva Pikpod NooooTo Twv KutTtapwv (20,000-
100,000 kUTTapa) anod kabe kAAoPa xpPnoigonoiNdnke yia TNV EKTignon Tng kabapoTn-
Tag Tou deiypaTog pe xpwon pe MHC-noAupepn (Eik. 12). To apvnTikd KAGOPA nayw-
Bnke, evw TO BETIKO KAGOUA XPNOIPONOINBNKE yia TNV KAAAIEPYEIQ und ouveBnkeg @Bi-
vVOUOoag OUYKEVTPWONG.

@&eTiIkO KAaopa

15|78

Apxikog nAnBuopog

22 | 56
1715

— NOAUMEPEG

ApvnTIKO KAdopa

0] 4
90| 6

—»CDS8

————» MOAUMEPEG

CD8

——— noAUpEPEC

Eikova 12: AvVTINpoOWneUTIKN EIKOVA KUTTAPOUETPIKAG avdAuanc Tou BeTikou Kai
apvnTikou KAGouaToC UOTEPA ano payvnmiko Oiaxwpiouo UE Tn xpron Tou &gidikou
MnoAUUEPOUC. ZTa TETpAywva diakpivovTal Ta noocooTd Twv NANBUOLWY 0To KABE TETAp-
TNLOPIO.
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O BeTikG enIAeypEVOC NANBUONOC puyokevTpriBnke (400 g; 6 min) kal enavadia-
AUBNke og katdAAnAo dyko 10 %HS-IDc worte va Ppebei o ouykévrpwon 1 x10° kiT-
Tapa/mL. AkohouBnoav d1adoXIKEC apalwoEIC Kal ol apaiwoelc 10-0,1 kUTTapa/epeaTio
TONOBEeTAONKAV O NMAAGKEG PIKpokaAAlEpyelag U96 (Eik. 13.A). ZTIG NAAKEG QUTEG npo-
otédnkav 20 x10° EBV-B kUTTapa/@pedtio cav APC petd and enwacn HE TO €181k
nenTidlo kai 1 x10°> PBMCs/@peaTio cav KUTTapa-Tpogoi oe BpenTikd péco 10% HS-IDc
pe 100 U/mL IL-2, 20 ng/mL IL-4, 20 ng/mL IL-7 ka1 100 yM 1MW. O1 nAakeg TonoBe-
TNOnkav via pia epdopada os Baiauo enwaong (37 °C, 8% CO,) kal enavadieyepbnkayv
TNV 7N NUEPA WPE TIC iDIEC avaloyieg KUTTAPWY Kal KUTTAPOKIVWV. AnO Tnv 9n HEXP! Kal
TNV 14n nUEPA €AEyXovTav KaBnuepiva To XpwHa Tou BpenTIKOU PECOU KAl TO MEYEBOC
TOU ICNUATOG OTIG NAAKEG MIKpOKAAAIEpyelag. ‘OTav napatnpouTav avanTuén KuTTapwv
Ta KUTTapa PeTapEpovTav o peyailtepa ¢ppeatia (M48 well, Corning) pe 100 U/mL IL-
2 kal 100 yM 1MW (Eik. 13.B). AkoAouBnoe xpwon Ue MHC-noAupepn kal €pooov
avixvelovtav BeTIkOG via To MHC-noAupepéc nAnBuopog >90% (Eik. 13.B.iv.) Ta
kUTTapa snavadieyEpdnkav yia pia eBdoudada, XpNoIMonoI®VTAC auTh Tn Gpopa KapKivi-
k@ kUTTapa oav APC kal EBV-B kuTtTapa oav kUtTapa tpopouc pe 100 U/mL IL-2, 20
ng/mL IL-4, 20 ng/mL IL-7 ka1 100 yM 1MW. Tnv 3n p€Xp! KAl TNV 5n nuUépa PETA TN
dlEyepan npayuartonoinénke ahiayn Tou 8penTikoU péoou f/kal dlaipeon Twv KUTTApwy
ot véa ppeaTia. Tnv 7n nUEpa snavaAnednke n xpwon pe MHC-noAupepn Kal pogov
enainBelBnke n unap&n kabapol nAnBuopol Ta kUTTAapa naywdnkav wg CD8 T kuTtTa-
POAUTIKOG KAWVOG (2-6 x10° kUTTapa/@iaiidio) f enavadieyépOnkav yia va Xpnoiuo-
noinBoulv yia NEPaITEPW £PAPHUOYEC.

3.9. KAAAIEPTEIA CDS8 T KYTTAPOAYTIKQN KAQNON

Q¢ CD8 T KUTTAPOAUTIKOG KAWVOG 0pifeTal 0 NANBUOPOG KUTTAPWY NPOEPXOUEVOG
and €va apxikd CD8 T &i1diko KUTTAPO, WG €K TOUTOU (PEPEl TA 010 YOPPOAOYIKA Kdal
(pAIvOTUMIKA XAPAKTNPIOTIKA. ZKONOG TNG KAAAIEPYEIAG AUTAG ATAv n diaTApnon Kai o
noAhaniaciacpdg Twv CTL, waTe va xpnoigonoinbouv yia NEPETAIPwW EPAPHPOYEG.

MNa Tnv KaAAEpyEia Twv KAWVWY Ta KUTTApa UETPRONKAv Kal TonoBeTndnkav ot
QpedaTia avaioya pe Tov apiBud Toug (~0.6 x10° kUTTApa/M24 @peaTIo). TN GUVEXEID
anoyUxOnkav Ta akTivopoAnuéva kUTTapa nou xpnoigonololuvrav wc APC kal kUTTapa
Tpogoi. ZTIC KAAAEPYEIEG QUTEGC Xpnoigonoi®nkav JUoO QUOTAPATA AVTIYOVO-
napouciaong, evalAag oc kaBe KUKAO evepyonoinong: akTIVOBOANHUEVA KAPKIVIKA KUT-
Tapa kataAAniou HLA ocav APC otg ocuvduaoud pe EBV-B kUTTapa doxetou HLA oav
kUTTapa-Tpopoi | akTivoBoAnuéva EBV-B kUTTapa katahAniou HLA cav APC ot ouv-
duaoud HE akTivopoAnuéva PBMCs daoxetou HLA cav kutTapa tpogoi. Ta kUTTapa
DIEYEPTEC PETPOUVTAV Kal TonoBeTolvTav oc giaAidia 15 mL og 1%HS-IDc ye peyiorn
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Eikova 13: Brjgara nou cupnepiAauBavovrar arnyv anopovwon Twv CTL A. AiadoxiKEC
apaiwoeIC Tou BETIKA emIAEyEVOU nAnBuauou, pexp! Tn didAuon Tou 1 kutrapou/ml. B.
‘YoTepa ano O0uo OIEYEPTEIC OI KAAAIEPYEIEC EAEyxovTal yid TNV avantuén KUTTAPpwV.
Kutrapa pe uwnAo noAAanAaoiacuo YETAQEPOVTAYV OE UEYAAUTEPA QPEATIA KAl EAEYXO-
vrav yia Tnv unapé&n eidikou nAnBucuou. Ta kutTapa autd unopel va eivar CD8- (i),
CD8+ apvnTika yia 10 noAupepES (i), pikToi nAnbuouoi kutrdpwv (iii) n kar CD8+
e1dIkoi yia To noAuuepec T kutTapikoi kAwvor (iv). Movo o1 TEAEuTaiol eniAEyovTal yia
enavadIEyEPOn Kal NEPETAIPW avdAuaon.
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ouykévTpwon 6x10° kUTTapa/mL. AkoAoUBnoe n npocOnkn Tou €1dikoU NENTIOIOU HE
ouykévTpwan 20 pg/mL kar enwaocn yia 60 min o Bgpuokpacia dwpatiou. Ta kUTTAPA
avadelovTtav kabe 15 min. Mg To népag TNG enwacong Ta kKUTTapa dIEYEPTEG EavapeTpn-
Bnkav kal enIAéXBnkKe 0 katdAAnhog apiBudg KUTTapwy yia TNV kaAAiépyeia (10-20x10*
APC/M24 @peaTio kar 0,5-1x10° kUTTapa Tpo®oi/M24 ¢peario). AkoAouBnoe nAlon
(400 g; 6 min; 21 °C), enavadiaiuon ot BpenTikO PECO 10% HS-IDC kalr npoodnkn
kutTapokivov (100 U/mL IL-2, 40 ng/mL IL-4, 40 ng/mL IL-7 ka1 200 pM 1MW). Te-
AoG, Ta KUTTapa JIEYEPTEG NPOCTEBNKAV OTA (PPEATIA KAl TA MIATA TONoBeTHBNKAV Of
B8aAlapo enwaong (37 °C, 5% CO,).

Tnv 3" kar 5" nuépa pera Tn dieyepon npayparonoinBnke avrikaraoraon Tou 50%
Tou OpenTikoU peoou pe veo (10% HS-IDc pe 50 U/mL IL-2 kar 100 pM 1MW) 1 kai
Olaipeon TwWV KUTTAPWYV CE vEA QPEATIA avaloya pe Tnv avantugn Toug. Tnv 7" nuepa
OUAAEXONKE pia pIKpn NOCOTNTA KUTTAPWV Kal Npayuatonoindnke xpwon HE To £10IKO
Kal pe pn €101kd6 MHC-noAupepeg yia va enaAnBeubei n napouaia Tou kKAwvou (Eik. 14).
TN ouvéxela Ta KUTTApa OUAAEXBnkav, PeTpROnkav kai €ite naywénkav (2-6x10°
KUTTapa/@1aAidio) €iTe xpnaoidonoindnkav yia To AEITOUPYIKO Kal (paivoTuniko XapakTn-

pIOWO.

Hpépa 0 Hpépa 0

Hpépa 0

4-6 x 10° kiTrapa/M24 ppedtio

Miéyepon pe akmvoPoAnpéva

AVTIYOVOrapoudiaoTika &

kUTTapa Tpopols

20 pg/ml nentidio, 60

10% HS-1Dc, IL-2 (100 U/ml)
98% IL-4 (20 ng/ml), IL-7 (20 ng/ml)

1MW (200 mM)

——  noAupEps; ehéyyou

v Erﬂlnd; nnA\.-lpauéc Hpépa 3 &5
Hpépa 3 & 5

Huépa 7 AlAayr 50% BpenTikol pégou

IL-2 (50 U/ml), 1MW (100mM)
1 Salpeon

Eikova 14: KaAiiépyeia twv CTL kai KUTTAPOUETPIKA avdAuon LETA and xpwon UE

£10IKO MOAUUEPEG KAl MOAULEDPEC EAEYXOU.

Hpépa 7
Xpwon pe nohupgepn
Mérpnon

98% 1 x 10° kiTrapa we ilnpa
o AEITOUPYIKOG XAPAKTNPIOHOE
DavoTUNIKSS ¥apaKTnpIoHOG
Naywpa T kuTTapikdy kKAbvav

———» nohupepts ehéyyou

edixd noAupepéc
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3.10. EKXYAIZH RNA

H ekyxUAion RNA yivoTtav pe tn xpnon TRI, Aoyw Tou pikpoU apifuol Twv KUTTA-
pwVv nou eixaue diabsoiya. Ta deiyuara anoBnkelBnkav oroug -80 °C og poppn 1ZAua-
TOG. MOAIC anowUxBnkav TonoBeTAONKav ansuBeiag oe TRI (5-10x10° kUTTapa/mL) kai
opovevonoinénkav Pe 1oxXupn avakivnon Tou cwinvapiou yia 20 sec kal £l0aywyn Tou
deivpaTtoc 5 popéc péoa anod oupiyya 21G. To uAikd snwdoTtnke o RT yia 5 min kai
akohoUBnoe puyokevTpnon (12000 g; 10 min; 4 °C). To UNEPKEINEVO PETAPEPONKE OE
veo owAnvapio 1,5 mL gpelBepou RNaowv kal akoAouBnoe npoodnkn 100 puL xAwpo-
popuiou. Ta deiyuaTta avakivnlnkav Pe avacTpopr Tou cwAnvapiou, eNwdoTnkav ot
RT yia 8 min kai guyokevTpnonkav (12000 g; 10 min; 4 °C). H udarivn ¢aocn pera-
PEPBNKE e NpoooXn Ot véa owAnvapia kal npooreBnkav 500 pL iconponavoAn. Ako-
AouBnoe avakivnon Tou owAnvapiou yia 10 sec, enwaon o RT yia 5 min kal Qpuyoke-
vTpnon (12000 g; 8 min; 20 °C). To unepkeipevo anopakpuvOnke kal To inua snava-
d1aAUBnke o 1 mL aiBavoin 75% pe avaorpodpn Twv cwAnvapiwv. TEAoC, Ta deiyuaTa
puyokevTpndnkav (7600 g; 5 min; 4 °C), To unepkeipevo anoyakpuvelnke kal Ta ow-
Anvapia napéueivav avoikta oe RT yia PIkpO Xpovikd d1aoTnua, woTe va €EATUIOTEN N
gvanopgévouoa aiBavohin. Mpoorédnkav 30 pL vepd ghelBepo RNaocwv kal Ta deiyuaTa
TonoBeTBNKav ansubeiag o nayo.

Mia pikpri noootnTta RNA (2 plL) xpnoiyonolon8nke yia noogoTiKonoinon HE pwTo-
METPNON. Zav TUPAO Ociypa Xpnoigonoindnke vepo ehelBepo RNaowv of KUPETEC
UVette. ZTnv idia kuBETa TonoBeTnBNKe To dyvworo deiyya oe apaiwon 1/50 kar uno-
AOYIOTNKE N OuyKEVTPWOTN Tou Ot ng/uL. ENAARBeUCn TNG CUYKEVTPWONG KAl EAEYXOG
TNC NoIOTNTAG Tou OEiyUaTOG YIa TNV napoucia yevouikou DNA £yIve HE NAEKTpOPOPNON
oe nnkTh ayapodng 1,5% pe Bpwuiouxo aiBidlo. Epdoov n ouykEvTpwon Tou O€iyuaTog
unepeparve Ta 100 ng/uL npayyatonoindnke npocapuoyn TNG CUYKEVTPWONG ME VEPO
epelBepou RNaowv kal Ta dsiypata anoBnkeudnkav oroug -80 °C.

3.11. ZYNOGEZH cDNA

Mpokelyevou va perarpanolv Ta popia mRNA og cupnAnpwpaTika popia DNA
(cDNA), anaiteital n avTidpaon avTioTpopng peETaypapnc. Na To okono autd Xpnoiuo-
noiménke 1o nakero Tng Qiagen (Omniscript RT kit, Qiagen) nou nepieAauypave: 10xRT
buffer, diaAupa dNTPs, Omniscript RT kal H,O eAetBepo DNAowv kal RNAcwv. EninAé-
ov xpnolyonoindnkav eEapepn wg TuXaiol EKKIVATEG kKal avacTtohéac Twv RNAowv.

Ta dsiypata RNA kal Ta avridpaotipia anowuxdnkav kal diatnpndnkav og nayo
£WG OTOU va ¥xpnoiyonoin8olv. ApXIKG NPOETOINACTNKE TO PEiyUa avTIdpaoTnpinv onwg

paiveral gTov nivaka 21.
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Nivakag 21: AvaAoyia avridopaarnpiwv yia 1 cuvBson cDNA ava deiyua.

AvmidpaocTipio ‘Oykog ava deiypa (pL)
10xRT buffer 2,5
dNTP mix 2,5
RNAsin 0,31
Omniscript RT 1,25
RNase-free H20 4,44

>Tn ouvexela os owAnvapia PCR tonoBetnBnkav 3,5 pL vepd pe 4 pL Tuxaia £&a-
pepn kar 6,5 yL RNA. Ta cwAnvapia TonoBetndnkav ortoug 72 °C yia 2 min kal orn
ouvexela npooTednke 11 pL peiypaTtog avridpaornpinv. Ta OsiyyaTa nwacTnKav oTouG
42 °C yia 60 min kal otn ouvéxela yia 10 min oroug 65 °C, woTte va enéABsl adpavo-
noinon Twv evfUUwyv. Me To NEpac Tng avridpaong npootednkav 25 pL vepo H,O kal Ta
deiyuaTta anodnkelBnkav os Beppokpacia -20 °C péxpl va xpnoigonoin8oulv,

3.12. EKoPAZH METArPA®QN CD28 KAI BCL2

Tnv 7" nuépa TnG kaAAiépyeiac cuAreyoTav kUTTapa os popdn 1IZApartog (0,2-1x10°
kUTTapa) woTe va digpeuvnBei n Ekppaon PeETaypaPpwy Twv popiwv CD28 kal BCL2 pe
MOPIaKEC TEXVIKEC. Ta KUTTApA CUAAEXBNKav and Tnv KAAAEPYEIQ KAl anopakpuvonke
TO BpenTiKO pECO e OUO diadoxikéC nAUOEIG ye PBS. Meta Tn deUTepn nAlon To ungp-
KEIPEVO OUAAEXONKE PE MPOCOXM Kal To ifnua Yuxenke anegubeiag o uypd alwTo Kai
anoBnkelBnke oTtoug -80°C. And Ta dsiypata auta anopgovwdnke RNA, ouvteBnke cDNA
kal avaAudnkav pe PCR npayuatikol XpOvou XpnoINonolovTas we yovidio avapopdc Tn
b2m. TNa Tn peAétn Tou CD28 xpnoigonoinénkav ekkKIvnTEC TnNG Superarray (Cat
PPHO0822A) ot cuvBnkeg 95 °C yia 10 min, akohouBoupevol and 40 kukhoug ot 95 °C
yia 15 sec ka1 60 °C yia 60 sec. Ia Tn yeAétn Tou BCL2 xpnoigonoindnkav ol eKKIVNTEG
F 5'- ACC gTC gTg ACT TCg CAg Ag -3' ka1t R 5'- ggT gTg CAg ATg CCg gTT CA -3' c¢
ouvenkeg 95 °C yia 10 min, akoAouBoupevol and 45 kUkAoug os 95 °C yia 10 sec, 57
°C yia 10 sec, 72 °C yia 40 sec kal 82 °C yia 8 sec. H pyérpnon Tou ¢pBopiouol yivoTav
oToug 82 °C yia Tnv anopuyn ¢pBopiouol AOyw oXnUaTIoUoU JINEPWV.

3.13. ANAAYZH TOY TCR

H avaAuon Tou €1dikou unodoxéa Twv CD8 T KUTTAPIKWY KAWVWY NPayuatonolin-

Bnke PE KUTTApPOUETPIa poncg kail pe PCR.

75

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64



a) AvaAiuon Tou TCR pPE KUTTAPOUETPIA PORG

Me Tn xpnon Tou TeoT I0Test Beta Mark dianiotwBnke n €1d1ko6TNTA TN VP aAuoi-
dag Tou TCR via Tn nAsiowngia Twv deiyuatwyv. To npoiov autd anoTeAsital ano 8
®1aAidla nou nepiEXouy cuvduaouoUc avTIoCWPATwV £vavTl 24 €1I0IKOTATWY THS aAucidag
B Tou TCR, nou kaAunTtel To 70% Twv puoioloyikwyv TCR Tou avBpwnou. Ta kKUTTApPA
CUAAEXBNKav anod Tnv kaAAiépyeia (0,5-1x10° kUTTapa) kar anopakpuvenke To BpenTi-
KO JECO PeE nAUON pPe PBS. ZTn OUVEXEIQ TO UNEPKEINEVO anopdakpuvlnke, Ta KUTTApA
gnavaduaAuBnkav o 1 mL PBS kal ywpiotnkav og 10 ¢iaAidia ora onoia €ixav npo-
oTebei Ta avTiowpaTa Tou TECT O cuvduaouod pe avTi-CD8-PC5 avTiowpa. AkoAouBnos
xpwon oe RT yia 20 min oro okoTtadi, nAlon Ye PBS kai povigonoinon os didAupa
0,5% FA-PBS. H avaAuon npayuaTtonoin®nke pe paocn Tov nAnBuopo Twv JwvTavoyv
CD8* kuTTapwv Kal BewpnBnNKe anodekTo €va TEOT OTAV To oUvoAo Twv CD8* kuTTapwyv
ATav BeTikd yia €vav povo and Touc 24 cuvduaopolc avTIOWUATWY NOU AVTIOTOIXEl OF
pia Vb aAucida Tou TCR.

B) Avaiuon Tou TCR pe PCR

H avdAuon Tng aiucidac Tou TCR pe PCR npaypaTtonoinénke og dUo otadid. =To
npwTo oTadio €yIve n TauTonoinon Tng VB nepioxng Tou TCR kal oto OsUTEPO OTADIO
npayuaTtonoif®nke aAAnAouxion oAdOkANpnG TNG B aihucidac.

H Tautonoinon Tn¢ VB neploxng npaypaTtonoindnke os sninedo mRNA og deiypara
KAWVWV anod aoBevei Pe KAPKIVO TOU NVeEUPOVA KAl UYIEIG JAPTUPEG id1aG NAIKIAKNG
opddac, 6mou autd katéorn duvaTtdv. Suykekpigéva, GUAAEXBnkav 0,5-1x10° kUTTapa
TOU KAWVOU Kal naywénkav os pop®n I{NUAToc, Onwe Neplypa®nke napanavw. Ano Td
deiyuaTta auTta anopovwBnke RNA kal ouvteBnke cDNA, To onoio Xpnoiyonoindnke os
multiplex PCR wate va dieukpiviotei n VB neploxni Tou TCR (Eik. 15.A) pe paon eni-
Aeyuevoug ekkivnTeg (Miv.22). O1 ouvBnkeg Tng avtidpaong ntav 94 °C via 5 min,
akoAouBouUpevol ano 35 kUkAoug o 94 °C via 45 sec, 70 °C yia 60 sec, 72 °C via 90
sec kal TEAIKN sniunkuvon 72 °C yia 10 min.

Ta npoidvra Tng avtidpaong PCR popTwBnkav oe nnkTn ayapolnc PeE nukvoTnTa
2% nou nepieixe Bpwuiouxo aiBidio (Eik. 15.B). Mg Baon To péyebog TnG (wvng Kai Tnv
oudda ornv onoia avixveuBnke Npoiov EMNIAEYOVTAV OTN OUVEXEIA CUYKEKPIPEVO! EKKIVN-
TEG ka1 enavahapBavovrtav n PCR oTig idieg ouvOnkes (Eik. 15.IN). Kabwg Ta kuTtTapa
TOU KAWVOU £XOUV NPOoeABel and eva apxikd KUTTAapo kal pepouv Tov idlo TCR, otnv
NAEKTPOPOPNON NoU akoAouBoUos avixveldnke £va Povadiko npoiov yia Kade kAwvo
kal TauTtonoindnke n VP nepioxn Tou TCR.

270 deUTEPO OTAdIO TNG avaiuong Tou TCR npaypaTtonoin®nke aAAnAouxion oAo-
kAnpnc Tn¢ B aAucidag ora Osiypata onou €ixe anokaAu@Bei n VB nepioxn Ttou TCR.
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Apxika, evioxi8nke To Tunpa VB-CP pe PCR oTIg OUVOAKEG nou avagépBnkav kair ako-
AouBnos nAskTpo@opnaon ot nnkTtn ayapolng 2%. MpaypaTtonoindnke eaywyn Tou
npoidovTog and TNV NNKTh Kal kabapiopodg pe Tn xpnon tou QIAquick Gel Extraction Kit
Tn¢ Qiagen, cUppwva Pe TIG 0dNYieg Tou KaTaokeuaoTr. AkoAouBnaos avTidpaon Sanger
ME TN Xpnon Tou BigDye Terminator v3.1 Cycle Sequencing Kit, kaBapiopyoc pe BigDye
X-Terminator Purification Kit kai aAAnAouxion Tou npoidovTog O cuokeun ABI 310
(Applied Biosystems). H aAAnAouxia nou NPoEKUNTE CUYKPIONKE WE TIC YVWOTEG AAAN-
Aouxieg Twv nepioxwv V-D-J-C Tng B aAUoou nou €ival kataxwpnueveg otn Baon dedo-
peévov ImMunoGeneTics (www.imgt.org) kai dianioTwOnke €101 N NARPNG cUoTAoN TNG
B aAuaidag Tou TCR.

A.

Opada A Opada B Opada C Opada D Opada E Opada F
VB3 VB7 (189) @ Vp14 VBS (4-8) fo VB25 (O. VB19
VB4 VB11 } Vp23 VB24 VB12 VBo
VB30 VvB20 Vp10 (182) VB6.4 VB29 ~l Vp16
VB6 VB7 (283) VBS5 (183) VB13 VB10.3 vp27
VB2 VB15 vB28 VB7 (4-8) Vp17 vp18

+ CB1&2
Agiypara
1. ApvnTIKOG papTupag (H20)
2. ©enkog papTupag (PHA blasts)
3. ©cnikog paptupac (PBMCs)
4. ApvnTikog paptupag (EBV)
5. Ayvwoto deiypa 1
6. AyvwoTo deiypa 2

r. Opada E

% Vp25 % vp12 % Vp29 % VB10.3 % VB17

+ Cp1&2

Eikova 15: Tauronoinon ¢ VB nepioxnc tou TCR. A. Multiplex PCR ue peiyuara
EKKIVNTOV Mou kaAuntouv Tic VB aAucidec Tou TCR. B. Angikovion Twv npoiovTwv Tng
Multiplex PCR o€ nnktn ayapolnc (A-F o1 opddec Twv EKKIVITWV). EQOoOV KABE KAWVOC
QEpel pia aAuaida VB avaueveral Eva povadiko npoiov (Oudda E, deiyuara 5 kar 6). T.
PCR yia tnv opada otnv onoia 0 KAWVOC BpeBnke BETIKOG LE KABEva CEUYOC EKKIVIITOV
XwpIoTd. Avauevetal Eva povadiko npoiov nou 8a anokaAuwer Tn VB aAvcida Tou TCR
TOU OUYKEKPILUEVOU KAWVOU.
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Nivakag 22: ExkkivnTEG yia TNV avixveuon tnc VB nepioxnc Tou TCR

Opada ‘Ovopa™ AAAnAouyia Mé(\ﬁ)e)oq

A VB3 CCT-GGA-GCT-TGG-TGA-CTC-TGC 300

A VB4 ACC-TGA-ATG-CCC-CAA-CAG-CTC 350

A VB30 CCT-CCA-GCT-GCT-CTT-CTA-CTC 410

A VB6 (ekTdG 6-4) GGT-ATC-GAC-AAG-ACC-CAG-GCA 450

A VB2 AAG-TGA-TCT-TGC-GCT-GTG-TCC-CCA 500
B vpr1&9) TGC-AGA-GAG-GCC-TAA-GGG-ATC 30

B VB11 GAT-CGA-TTT-TCT-GCA-GAG-AGG-CTC 350

B VB20 CAC-ATA-CGA-GCA-AGG-CGT-CGA 380

B VB7(2 & 3) GTG-TGA-TCC-AAT-TTC-AGG-TCA-TAC-TG 480

B VB 15 CAG-TTT-GGA-AAG-CCA-GTG-ACC-C 500
¢ vBla CTG-CAG-AAC-TGG-AGG-ATT-CTG-G 310

C VB23 CTC-AAT-GCC-CCA-AGA-ACG-CAC 350

C VB10(1 & 2) GGT-ATC-GAC-AAG-ACC-TGG-GAC-AT 440

C VB5(1 & 3) TGC-TCC-CCT-ATC-TCT-GGG-CA 470

C VB28 GGA-GAG-AAA-GTT-TTT-CTG-GAA-TGT-GTC 500
D 5456788 AGC-TCT-GAG-CTG-AAT-GTG-AAC-GCC 320

D VB24 CTC-TCG-ACA-GGC-ACA-GGC-TAA-AT 350

D VB 6-4 GTG-TCT-CCA-GAG-CAA-ACA-CAG-ATG-A 360

D V313 CTA-TCC-CTA-GAC-ACG-ACA-CTG-TC 470

D VB7(4,6,7 & 8) GGT-GTG-ATC-CAA-TTT-CGG-GTC-ATG 480
E ve2s CAG-GCC-CTC-ACA-TAC-CTC-TCA 310

E VB12 GAT-CCA-GCC-CTC-AGA-ACC-CAG 320

E VB29 TTC-CCA-TCA-GCC-GCC-CAA-ACC-TAA 350

E VB10(3) CTC-TGA-GAT-GTC-ACC-AGA-CTG-AG 480

E VB17 GCG-ATC-CAT-CTT-CTG-GTC-ACA-TG 480
CF VB19  CTC-ACT-GTG-ACA-TCG-GCC-CAA-AA 320

F VB9 GCA-CAA-CAG-TTC-CCT-GAC-TTG-C 340

F VB16 GAA-AGA-TTT-TCA-GCT-AAG-TGC-CTC-CC 360

F V327 CAA-AGT-CTC-TCG-AAA-AGA-GAA-GAG-GAA-T 360

F VB18 CAG-CCC-AAT-GAA-AGG-ACA-CAG-TC 480
“ovopartoAoyia cUpQwva pe T d1ebvn Baon dedopévwy IMGT [172,173]
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ZTIC NEPINTWOEIG O0nou and To idlo deiypa aiparog acBevolg f uyloug dOTn eixav
NPOKUWEI NEPICOOTEPEG TNG WIAC KUTTAPIKEG YPAUUEG K TWV ONOIWV Wia TOUAAGYIoTov
gixe TauTonoinBei pe Tnv napandavw diadikacia akoAouBnoe cuykpion TnG VB aiucidag
Tou TCR avdueoa oOTIC YPAUUEC AQUTEC, WOTE va OlanmioTwdei €av apopouv Tov idIo N
DIQpPOPETIKO KUTTAPIKO NANBuopo. O1 ypauuEG auTEC KAAAIEpYNBnKav, £va YEPOG TOUG
naywdnke wc ifnua, anopovwdnke RNA, gyive ouvBeon cDNA kai PCR HE €KKIVNTEG
£101kouc yia Tn CDR3 neploxn Tng VPR aAuocidac. Mapouacia €1d1kol npoidovTog unodnAwve
idlo TCR kal kKaT' €nekTaon id1o KUTTapIko nAnBuouo, evw anoucia d1apopeTikd NAndu-
ouo CTL, idiag €101kdTNTAG.

3.14. OAINOTYNIKOEZ XAPAKTHPIZMOz CD8 T KYTTAPQN

O @arvotunikog xapaktnpiopog Twv CTL nepieAauBave Tnv €kQpaon OEIKTWV EMl-
(aveiag nou yxapakrtnpifouv To oTadio diapoponoinong Touc (Miv.14) kal npayuaro-
noIndnke PE KUTTAPOUETPIa Ponc.

3.14.1. ZXEAIAZMOZ NMPQTOKOAAOY KYTTAPOMETPIAZ POHZ

Ta NpwTOKOAAG YIA TNV KUTTAPOUETPIKN avaiuon OAwvV Twv dEIYUATWY oXeDIAoTNn-
Kav ano Tnv apxn, wote va epapuolovral KAOE Ppopa OTOUC CUYKEKPINEVOUC KUTTAPI-
koUG TUNOUC KAl ouvduaopoUc avTIOWPATWY, WOTE VA AnokKAEIOTOUV YPeudws BeTIkA Kal

apvnTiKG anoTeAEoNATa.

To npwTo BAMA apopd Tov KABOopIoPO TWV NAPANETPWY YIA TO CUYKEKPINEVO KUT-
Tapikd TUNo, dnAadn Tng Taong (voltage) kai TNG NAEKTPOVIKAC anoaBeong (compensa-
tion). Ma va kaBopioTolv 01 NAPAUETPOI Xpnoigonoindnkav Ta €kAoToTe KUTTAPA KAl
avTiowpaTa ouvdedeueva PE TA (PBoploXpwUAdTa nou B£Aape va XPnoIYONOINCOUE
(FITC, PE, ECD, PC5) kal pag £divav €itTe 8eTikO (avTiowua £vavTl O€iKTN Nou (pEPOUYV
Ta KUTTApa) €iTe apvnTiko PpBopIouo (avTiowua evavT deikTn nou Osv pEpouv Ta KUT-

Tapa).

ApxIKA, CUAAEXBNKE 1KavonoINTIKOG apiBuog kuttapwv (~5 x 10° kUTTapa) kai a-
koAouBnoe nAlon pe 1% HS-PBS (1600 rpm; 5 min). Ta kUTTapa Xwpiornkav os 10
@1aAidia xpwong kal n nAlon enavaAn@elnke atn dikpopuyokevTpo (4000 rpm; 4 min).
To unepkeipyevo anopakpUvOnke kal og kKABe Plalidlo NpooTEBNKAy Ta avTiIowPATa nou

(paivovTal oTov nivaka 23.
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Nivakag 23: Suvouaouol avTIOCWUATWY yia Th pubuion TwvV NapauETPWV KATd TO OXE-
01a0U0O NPWTOKOAAOU KUTTAPOUETPIAc pong.

a/a AvTicwpa A|ﬁ?\upa a/a AvTicwpa A|ﬁ?\upa
XPwong XPwong
1 10 pL IgG1 -FITC 80 L 6 10 pL CD45 -FITC 80 L
2 10 pL IgG1 -PE 80 L 7 10 pL CD45 -PE 80 L
3 10 pL IgG1 -ECD 80 L 8 10 pL CD45 -ECD 80 L
4 10 pL IgG1 -PC5 80 pL 9 10 pL CD45 -PC5 80 pL
5 ouvduacuog 1-4 50 pL 10 ouvduacuodg 6-9 50 pL

Ta deiypaTta enwaornkav yia 20 min oroug 4 °C oto okoTadl. TN CUVEXEIA Npo-
oTeBNKe dIGAUPa Xpwong kal akohouBnos nAuon (4000 rpm; 4 min). To UNEPKEIYEVO
anopakpuvenke kal To ifnua enavadiaAlBnke os didAupa 0,5% FA-PBS kal availlnke
OTO KUTTapOpETpo. Me BAon Toug 100TUNIKOUC HapTupec (piaAidia 1-4) kaBopioTnke n
Taon vyia kabe kavaAil (FL1-FL4 avTioToixa), woTte o ¢pBopiopdg va givar <2% (EIk.
16.A.). O ocuvduaouoc (PpiaAidio 5) xpnolyonoin@nke yia va eniEPAINOEl TN CWOTH
AgiIToupyia Tou npwTokoAAou (Eik. 16.B.). Me Baon Ta ¢iaAidia 6-9 kaBopioTnke n
NAEKTPOVIKI andocfeon yia kaBe kavaAl (FL1-FL4 avTioToixa) kal o ouvduaopog Twv
avTiowpatwy (Pplalidio 10) xpnoiyonoinénke yia va yivouv HIKPEC TPOMOMOINOEIC OTIC
TIMEC AUTEC, WOTE ol NANBuopoi nou cuvekppalouv dUO aAvTIOCWPATA va £XOUV TN CWOTN

KUTTAPOUETPIKN €ikdva (Eik. 16.T-A.).

e €va deUTeEpPO OTAdIO OOKIYAOTNKE €AV TO NPWTOKOAAO nou gixe dnuioupyndei
unopoUos va xpnolgonoin®ei yia Ta und e€&Eraon €nipaveiaka avrtiyova e Tn Xpnon
TWV HOVOKAWVIK®WV aVTICWUATWY Nou KUKAOpOopoUv oTo €unoplo. Na To okono auTo,
xpnolgonoindnkav ora idia KUTTapa Ta und WEAETN avTIOWPATA CECNpAcpéva PeE Ta
PBoploxpwuara, To KaBEva EexwploTd Kal oToug ouvOuaououc nou BEAAUE va Ta Xpn-
olgonolnooupde. Me Baon Ta ¢IaAidia auta npaypatonoindnkav HMIKPEG TPOMOMOINCEIG
oTnNV NAEKTPOVIKN anoopeon, woTE 0Aol ol nANBuouoi va paivovTal KadeTol N napaiin-
Aol Ye Toug agoveg OTav aneikovifovral o€ oTikTOypapuua (Eik. 16.E-H.).

TENOG, dokipaoTnkav O1ad0XIKEG apPal®OEIC TV UNO OIEPEUVNON JEIKTWV, WOTE va
anokAgIoTei n pn €101k OUVOEON KAl va KAaBopIOTEl N CUYKEVTPWAON OTNV onoia Xpnol-
pyonoinénke To kGBe avtiowpa. OI napaPeTpol Nou NpoékunTav ano Tn diadikacia auTn
anoBnkelTnKav oTov avaAuTr Kal Xpnolgonoinénkav yia Tnv availucon TOU OUYKEKPIYE-

VOU KUTTapikoU TUnou.
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Eikova 16: PuUBuion napaueTpwv KUTTAPONETPIKNG avdAuong. A. PuBuion mnG Taong
WOTE oI apvnTikoi MAnBuauoi 0 kKABe kavaAl va exouv @Bopiouod <2% OE OTIKTOYpauua
B. O ouvdiaouoc yia deiktn nou Ogv QEPOUV TA KUTTAPA NPENEl va OIVEI apvnTIKO nAn-
Buouo oc 0Aa Ta kdvdAia. I. PuBuion TnG anooBeong, woTe o1 BeTikoi nAnBuauoi oc
KdBe kavall va gxouv @Bopiouo >98% oc oTikToypauua. A. O ouvdiaouog yia OEikTn
nou QPEPOUV Ta KUTTApa npenel va divel dinAa BeTiko nAnBuouo o 0Aa Ta kavaiia. E-
ET. PUBuion napaueTpwyv o€ nAnBuouo BeTikO yia To FLx kar apvnTiko yia 1o Fly. Xwpic
puBuion TNG nAsktpoviknc anooBeonc (2T), pe puBuion (E). Z-H. SwoTn angikovion
TV nAnBuouwv €neita ano pubuion Twv napauetpwyv. ‘OAol ol nAnBuouoi npénsi va
Q@aivovTal KGBeTor 1} napdAAnAor g Toug AEovec OTav aneikovifovTal O OTIKTOYPALLa.

3.14.2. CD8 T KYTTAPOAYTIKOI KAQNOI

H gaivotunikn availuon Twv KA@vwv AGupave xwpa Tnv 7n PEPa TnG KaAAIEPYEIaq
Tou KAQVOU. Mikpdc apiBuoc kutrapwv (~3 x 10° kUTTapa) culAéxOnoav and Tnv kabe
KaAAIEPYEIO KAl XwpioTnkav og Tpia ¢piaAidia xpwonc. Akodoudnoav dUo nAUoEIG 08 1%
HS-PBS (4000 rpm; 4 min) wWOTE va anouakpuveOei To BpenTIKO PETO. ZTO NPWTO PIAAI-
010 £YIVE Xpwaon ME TETPAUEPES (BAEne nap. 3.6.y) woTte va enaAnbguBei n napouadia
TOU KAWVOU OTNV KAAMIEPYEIQ. ZTO OcUTEPO (PIAAIdIO NPOOTEBNKAV TA AVTICWUATA AVTI-
CD45RA-FITC, CD45R0O-ECD, CCR7-PE, kai CD8-PC5 kal oTo TPITO ®IaAidio Ta avTIow-
pata avti-CD28-PE, CD57-FITC kai CD8-PC5. ‘'OAa Ta avTiowpata npooTeBnkav oe
apaiwon 1/20, ektog ano To CD45R0O-ECD oTo onoio xpnoigonoindnke apaiwon 1/10.
Ta kUTTapa senwactnkav oroug 4 °C yia 30 min kal akoAouBnos nAuon pe 1% HS-PBS
ka1 povigonoinon os diaAupa 0,5% FA-PBS. H avaAuon €yive pe Baon to CD8+ nAnBu-
OpO Kal PEAETABNKAV N Ouvékppaon Twv popiwv CD45RO kai CCR7 n CD45RA kai
CCR7 oTo €va @iaAidio kai n ekppaocn Twv popiwv CD28 kai CD57 aro delTEPO.
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Nivakag 24. O/ cuvduaoguoi Twv mMAb nou xpnoiuonomneénkav yia To QaivoTuniko
Xapakmnpiouo Twv CD8 T KUTTapikwv KAwvwv

FITC PE ECD PC5
1 CD8 NOAUMEPEG
2 CD45RA CD45RO CCR7 CD8
3 CD57 CD28 CD8

3.14.3. CD8 T rPAMMEZ=

O (aIvoTunIKOG XApaKTNPIOUOC TWV YPAUU®V NEPIEAGUBAVE TNV €KPpPACn TWV i-
diwv deikTwv enipaveiag (CD45R0O, CCR7, CD57 kai CD28) eniKevTpwvovTac OTOV
0eTIKO YIa To MHC-noAupgpéc nAnBuouo.

H @aivotuniki avaiuon Twv Ypauu®Vv £AABE Xwpa TNV nNUEPA nou EenaywvovTav
Ta KUTTApa kai enavaiAn@onke Tnv 7n nUEPA TnG KAAAIEpyelag. Mikpog apiOudg kKuTTa-
pwv (~3 x 10> kUTTapa/PI1aiidio) CUAAEXONKE and TNV KAAAIEPYEIQ KAl XWPIOTNKE O
dUo @laAidia xpwong. Akolol8Bnoav duo nAloeic o 1% HS-PBS (4000 rpm; 4 min)
WOTE VA AnNoPakpuvlei To BpenTIKO PECO. APXIKA €YIVE XPWON HE TETPAUEPESG yia 20
min oToug 37 °C. Z10 £va @IlaAidio npooTéBnkav Ta avricwpaTta avti-CCR7-APC (1/10),
CD45RO-ECD (1/10), CD8-PC7 (1/50) ka1 CD28-FITC (1/20) kai oto deUTEPO PIaAidio
Ta avTiowpata avTi-CCR7-APC (1/10), CD45RO-ECD (1/10), CD8-PC7 (1/50) «kai
CD57-FITC (1/20). Ta kuTtTapa enwdaornkav oroug 37 °C yia dAAa 30 min kai akoAou-
8nos nAlon pe 1% HS-PBS kal povigonoinon oe diahupa 0,5% FA-PBS. H avaiuon
gyive pe Baon 1o CD8* nAnBuopd kai PEAETABNKAv n £kppaon Twv popiwv CD45RO,
CCR7, CD28 kal CD57 opioBeTwvTac oTov BETIKO VI TO NOAUUEPES NANBUONO.

Nivakag 25. Or ouvduaouoi Twv mAb nou xpnoionomn@nkav yia 10 QaivOTUMIKO
XapakTnpiouo Twv CD8 T KUTTAPIKWV YPAUNWY

FITC PE ECD APC PC7
1 CD28 MOAUPEPEC CD45-RO CCR7 CD8
2 CD57 MOAUPEPEC CD45-RO CCR7 CD8
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3.15. AEITOYPriKoz XAPAKTHPIZMOz CD8 T KAQNQN

O1 CD8 T KuTTapoAUuTIKOI KAWVOI PEAETABNKAV AEITOUPYIKG OCOV apopa TNV IKavo-
TNTA TOug va AUouv KUTTapa OTOXOUC Kal va Napayouv KUTTAPOKIVEG £NEITa ano €I10IKN
digyepon. H AuTIkA 1kavoTnTa PEAETABNKE PHE TN xpRon Crl, evw n 1kavdéTnTa napayw-
YAC KUTTAPOKIVOV NPOCEYYIOTNKE PUE KUTTAPOUETPIA PONC KABWE Kal YE pIKpoopalpidia-

KNl KUTTQPOUETPIa.
3.15.1. MPOozAIOPIEMOZ KYTTAPOKINQN — ENAOKYTTAPIA XPQZH

H ikavotnTa Twv T KUTTApWV va napdyouv KUTTAPOKIVEC £neiTa anod €i10Ikn dIEyEp-
on anoTeA&l Bacikd OTOIXEIO TNC AEITOUPYIKOTNTAG TOUC. AlA(PopeC HEBODJOI XpnoIponol-
oUVTal YIa va NOCOTIKOMOIOOUV TNV £KKPICN KUTTApoKIvwy, onwc Elisa, Elispot, popia-
KEC TEXVIKEG, KUTTAPOUETPIA Pong K.a. To MAEOVEKTNHA TNG EVOOKUTTAPIAG XPWONG gival
OTI O1aTNpPEi TN cUVIEDN HE TO ApXIKO KUTTAPO TO onoio unopei napaAAnAa va XapakTtn-
pIoTEl pe eEwKUTTApIoug deikTec. H peBodoc autn ornpileTal orn XprAon HETABOAIK®Y
ouCIV nou gpnodifouv TNV PeTapopd TWV MNPWTEIVWOV Nou napdyovrdl ££w ano To
KUTTapo. Ol KUTTAPOKIVEG CUYKEVTPWVOVTAl JE QUTOV TOV TPOMO OTO £vOONAAQCUATIKO
kal KuoTIOIakO JikTuo peEoa oTto KUTTApo. Av OTh CUVEXEIQ Ta KUTTApa povigonoindolv
kal kataoToUv dianepaTda Pe Tn XpAon Anwv anoppunavTikwyv, Ta avTioouaTa Jnopolyv
va anokTnoouv npooBacn O AUuTEC TIC BECEIC KAl va avixveloouv TNV KUTTApoKivn
(Eik. 17). Ta T k0TTapa pnopouv va onuavlolv TauToxpova Kdl UE €EWKUTTAPIOUC

DEIKTEC Kal HE QUTOV TOV TPOMO VA XAPAKTNPIOTOUV NEPAITEPW.

H diadikaaia Eekivoloe Tnv 7" nuépa PETA T TEAEUTAIQ EVEPYOMOINON TOU KAWVOU.
Ta kUTTapa (~1x10° kUTTapa) diatnphRdnkav G kATACTACN NPENIAC PE oTAdIakh HEIW-
on ™ng IL-2 ornv kaAAiépyeia and 50 U/mL IL-2 og 25 U/mL IL-2 Tnv nuépa 7 kai 10
U/mL IL-2 Tnv nuépa 9. Tnv 97-11" nuépa TnG KAAAIEPYEIAg Ta KUTTAPA CUAAEXBNKav
kal akohoUBnoe nAvuon, enavadidAuon og 10% HS-IDc kal katapérpnon Twv {wvTtavoy
KAl VEKPWV KUTTAPWV. =Tn OUVEXEIQ XwpioTnkav ot duo M48 @peadria, €va via tnv
£10IKA KAl €va yia Tn un €101k evepyonoinon kal TonoBeTndnkav oroug 37 °C, €wg 0TOU
gTolgacToUv Ta kKUTTApa dieyépTeg (Eik. 17).

Zav APC kUTTapa xpnoigonoindnkav kapkivikd kUTrapa katdAAnAou HLA og kaA-
Aiépyeia. Ta kapkivika kUTTapa culAéxdnkav and tnv kaAAiépyeia (2x10° kUTTapa) kai
xwpiotnkav og dUo giaAidia Twv 15 mL og 1% HS-IDc. AkoAoUBnos n npooBnkn Tou
£101KoU Kal Tou un €151koU nenTIdiou avTioToixa o ouykevTpwon 20 yg/mL kar enwaocn
yia 60 min og RT. Ta kUTtTapa avadelovTtav kAbs 15 min. Me To népag Tng enwaong Td
kKUTTapa OleyEPTEC EavapeTpndnkav kKal eNIAEXONKE 0 KATAAANAOC apIBUOG KUTTAPWY YIa
Tnv gvepyonoinon Twv CTL (avaloyia 10 CTL:1 kapkivikd). AkohoUBnos nAlon (400
g; 6 min; 21 °C), enavadiaAuon ot BpenTiko pEgo 10% HS- IDc kal npoodnkn 10 U/ml
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Eikova 17: Aiadikaoia 1TnG evOOKUTTAPIAS XPWONG KUTTAPOKIVWV Kal apxn TnG HeBo-
oou.

IL-2. Ta kapkivik@ kUTTapa npoorebnkav ara CTL kai enwaortnkav yia 60 min groug 37
°C, 8% CO,. Kutrapa dieyepTeg TONoBETABNKAV £niONG O EEXWPIOTA (PPEATIA yia va
xpnaoigonoinBouv w¢ apvnTikoi paptupeg (Eik. 17). MET@ TNV €nwacn nNpooTEONKeE n
ouogia BFA oe apaiwon 1/500 kar Ta kUTTApa napepeivav oto BAAapo enwaong yia
aAAeG 18 wpeg. H oucia auTh pnAoKAPEl TNV METAMOPA TWV NPWTEIVOV NOU napayovTral
orn ouokeun Golgi Y€ anOTEAECUA AUTEG VO CUCOWPEUOVTAl OTO €vOonAaouaTiko dikTuo
[174].

Tnv enopevn pepa Ta KUTTApa GuAAExBnkav oc QiaAidia Xpwong kal akoAouBnos
puyokévtpnon (4000 rpm; 4 min), WOTE va anopakpuvBei To BpenTikO PEoo. Ta KUT-
Tapa snavadiaAuBnkav oc diGAuPa Xpwong kalr n nAuon enavain@eenke oTig idIEC ouv-
Bnkec. To unepkeipevo anopakpuvenke kal To idnua enavadiaAlBnke os €1d1k0 didAupa

NMou nNPOKAaAOUOE ONEC OTNV PEUPBPAVN TwV KUTTAPWV Kal TonoBetnOnke yia 20 min
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oToug 4 °C. ZTnv ouvexeia npooTeBnke To diAAupa NAUONG KAl GKOAOUBNOE (PUYOKE-
vTpnon (4000 rpm; 4 min). Ta kUTTapa diaAlBnkav g diaAuPa NAUONG Kal XwpioTnkav
oc dUo @IaAidia yia Tn Xpwaon HE TIG dIAaPOPETIKEG KUTTAPOKIVEG. H nAUon enavaAngen-
KE OTIG idIEG OUVONKEG KAl oTo JIGCTNHA AUTO NPOETOIPNACTNKAV yia TN Xpwaon dUo ouv-
duaopoi avTiIoWUATWY: 0 NPWTOG NEPIEAGUBaAvVE Ta avTiowpaTa avti-CD69-PC5 (1/10),
CD8-PC7 (1/10), CD45-ECD (1/10), IFN-g-FITC (1/5), IL-4-PE (1/5) ka1 o deUTEPOG TA
avTiowpata avti-CD69-PC5 (1/10), CD8-PC7 (1/10), CD45-ECD (1/10), IL-2-FITC
(1/40), IL-10-PE (1/5). AkoAoUBnoe enavadidAuon TwV KUTTAPWY OTO Wiypa Twv avTi-
owpaTwv kal enwaon yia 30 min oroug 4 °C. TéAog, Ta kUTTApa nAUBnKav pe didAupa
nAuong (4000 rpm; 4 min) kal enavadiaAuBnkav o diaAupa xpwong 1% HS-IDc.

Ta dsiyparta PeTapepONKav 0 OwANVAPIA KUTTAPOUETPIKNG avaAuong kai avail-
Bnkav oTOo KUTTapOpeTpo. H avaluon npaypatonoin@nke orov CD8" CD45" CD69*
nANBUOPO Kal €AEYXONKE N £KPPACN TWV KUTTAPOKIVWV and Ta KUTTApPa Tou KAWVOU
nou svepyonoinenkav €10ika o oxean Pe TNV un €dikn oieyepan (Eik. 18). Z€ éva
NPWTO OTIKTOYPAPPa €NIAEXONKE PE 0pI0oBETNON 0 NANBUOPOG Twv {WVTAVHOV KUTTAPWY
(Eik. 18.i.). Ano auTa eniAéxBnke o nAnBuopog Twv CD8™ CD45", waTe va ano®euxBei
un €101k6G pBopiouog ano Ta kuTTapa dieyepteg (Eik. 18.ii.). € auTtd Ta 0pia eAéyxOn-

ke n €101kn evepyonoinon (Eik. 18.iii.) ka1 napaywyn kuttapokivwv (Eik. 18.iv.).

iii. iv.

28.8%

98

IL4 PE

CD45 ECD CD69 PC5 gIFN FITC
iii. iv.

849

SS
IL4 PE

. CD45 ECD — .C.ﬁ PCS - glFN FITC
Eikova 18: Kutrapopstpikn avdAuan Tn¢ evOoKUuTTAPIAC Xpwonc yid Tnv napaywyn
kutTapokivwv. A. Mn eidikn dieyepon B. Eidikn Oieyepon. Apxikd eMIAEXOnNke o nAnBu-
ouoc Twv Jwvravwv kuttapwv (i). ‘Eyive opio8étnon orov nAnBuoud twv CD8Y T kur-
Tapwv (ii) kal EAEyxOnke n evepyonoinon Touc (iii) Kar n 1kavoTnTd Touc va napayouv
KUTTapokivec (iv).
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3.15.2. MPOzAIOPIZMOZ KYTTAPOKINQN - MIKPOZ®AIPIAIAKH KYTTAPO-
METPIA

H IkavoTnTa TwV KA®VWV va Nnapayouv KUTTApOKIiVeC ENnaiAnBelBnke kal NETPRONKE
NOCOTIKA WE PIKPOOKpAIPIOIAKN KUTTAPOUETPIa. Xpnolyonoinénke via Tn yeBodo auTth To
kit Human Extracellular Protein Buffer Reagent Kit kal avaAutng Luminex100.

H diadikacia nposToInaciac Twv KUTTapwy ATav opola Pe Tn PEBodO TNG vOOKUT-
Tapiag xpwong, ue Tn diapopd nwc Ta CTL enwaoTtnkav yia 18 wpeg pe Ta APC kuTTApPa
anougia BFA. Mg Tov Tpdno auTd Ol KUTTAPOKIVEG MOU NAPAYOVTAV EKKPIvOvTav OTO
BpenTikO YE€oo. Tnv €nopevn nueEpa Ta kKUTTApa CUAAEXOnkav oe giaAidia 15 mL kai
akoAouBnaoe @uyokevTpnon (1600 rpm; 5 min). To OpenTikO PECO CUAAEXONKE Kal
anoBnkelTnke otoug -80 °C og kAdopaTta Twv 500 yL, evw Ta KUTTAPA UETAPEPONKAV
ot pIaAidia eppendorf kal naywlnkav wg i{nua os LN,. MNa Tnv avaiuon Twv OsIyUaTwy
UE HIKPOOKpaIpIOIOKN KUTTAPOMETPIa Ta dsiypata anoyuxdnkav kal 50 yL xpnoiponoin-
Bnkav oav dINAOTUNG YIa TOV EAEYXO NAPAYWYNAC KUTTAPOKIVWY, CUNP®VA PE TIC odnyi-

£G TOU KATAOKEUAQOTN.

3.15.3. AYTIKH IKANOTHTA

Ta evepyonoinueva CD8 T kUTTapa AUouv onolodnnoTe KUTTapo napoucialel otnv
ENKPAVEIA TOU TO £101KO NENTIOIO NoU avayvwpifouv, ouvdedeuEvo oTto oupnioko MHC.
Tuvenwc n AsiroupylkotnTa Twv CTL pynopei va kaBopioTei peTpwvTag T Bavartwon
KUTTApwv oToXwv and Ta KutTapoAuTikd T kUTTapa. Ma Tov unoAoyioyo autd xpnaoiyo-
noiital n dokipacia TnG aneheubépwone *Cr (°lCr-release assay). 'OAa Ta wvTtava
KUTTapa pnopouv va eVOWUATWOOUV, XWPIC va aneAEuBep®VOUV AQUTONATA, HECOW TNG
avTAiac K-Na, padievepyd Ceonpacuévo Xpwuikd aiag Tou vaTpiou (Na,*'CrO,). Otav
auTa Ta osonpacueva kUTTapa BavatwBouv ano Ta CTL peta and aAAnAenidpaocn Toug,
TO padIEvEPYO XPWHIKO AAAC aneAEUBEPWVETAI OTO UNEPKEIMEVO KAl UMOPEI va YETPNOEi
UE TN XPAON UETPNTWV AKTIVOV Y.

Me auTh TRV TEXVIKA KATaueTpnOnke n AuTikn 1kavotnTa Twv CTL nou anopovwén-
kav. Apxikda, Ta kUTTapa otoxol (~2 x10%/avaiucn) cuAréxBnkav anod Tnv kaAA€épyeia
oe @1aAlidia 15 mL kar akohoUBnoe nAUon pe 10% HS-IDc (1600 rpm; 6 min). Apaipe-
Bnke 600 duvATOV MEPICCOTEPO UMEPKEIPEVO KAl TO i{nua enavadiaAlBnkKe og avTioToIXo
dyko BpenTikoU pécou 50% HS-IDc pe autdv nou avTioToixouoe o 2 mCurie Crot pe
Baon Tov XpoOvo nuUIZWNAG TOU. =Tn OCUVEXEIDQ NPOCTEBNKE TO XPWHIO KAl Ta KUTTApPd
gnwaortnkav yia 1 wpa oroug 37 °C, £TOI WOTE AUTO va EICEABEI OTO EOWTEPIKO TOUG
pMEOW TNC avTAiac Na-Ka. Ta kUTrapa kaAUp8nkav pe GUAAG JoAUROouU kal avadelo-
vTav kdBe 15 min. AkoAloUBnoav J1adOXIKEG (PUYOKEVTPNOEIG O TeEAIKO Ooyko 10 mL
WOTE va anopgakpuvBei n nepicosia Cr nou dsv anoppopnBnke and Ta KUTTApA. TN
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OuVvEXEIO Ta KUTTApa PeTpnBnkav os nAdaka Neubauer kal xwpiornkav os dUo @iaAidia
HE OuykEVTPWON 5x10%/mL. ZTo Nnp®TO NPOCTEBNKE TO €181KO NENTIBIO OE CUYKEVTPWON
5 pyg/mL gvey oTo dsUTepo dev npootéBnke nenTidio (Eik. 19.A). Ta kUTTapa OTOXO!
£nwaaornkav Pe 1o nenTidlo yia 15 min o RT. Z10 d1G0TNKA AQUTO MPOETOINACTNKAV Ta
CTL. Ztnv 1" osipd nAakag 96 @peatiov oxnuarog V, TonoBethBnkav 60x10° kutrapo-
AuTIKG/@peaTio kal akoAolBnoav nevre diadoxikég apaiwoelg 3/1 (Eik. 19.B). Mg 1o
nEPAg TNG ENwWaAoNS NpooTeBnkav Ta KUTTApa oroxo! o€ avaloyieg 30:1, 10:1, 3:1, 1:1,
0.3:1 ka1 0.1:1 (Eik. 19.I'). O1 nAakeg @uyokevTpnBnkav (800 rpm; 6 min), kalr ako-
AouBnos enwaon (4 wpeg, 37 °C, 8% CO,). Z& XwpPIOTA PPEeATIA TONOBETAONKAV £niong
KUTTapa oToxol Ta onoia Bavarwbnkav NANPwWG PE TN Xpnon anoppunavtikol 1% Tri-
tonX-IDc (peyiorn Alon) kar kUTTapa ordxol ora onoia dev npayparonoindnke kapia
enepBaon (eAaxiorn Avon) (Eik. 18.F). Ta dsiypaTa autd anokaAuwav TIC TIMEC TNC
MEYIOTNG KAl EAAXIOTNG NEAEUBEPWONG XPWHIOU.

A. B.
15 x10*
J + nenTidio 50 %103
zsrtr}z:nuﬁg (]:[:Sc‘ < 5 % 104 /i e
15 min 5 x10°
“Somn > 1.5 x10°
j - nenTidio 0.5 x10°
2 x 10° nhuon
[
s0:1 |OO)
10:1 ol %l
31 & N
1:1 g §
0.3:1 2 g
-
A =]
= ceeeeseeeelk
.....,.,,...O.. .........09.
000000000000 0000000000 ¢
T1= kdTTOpa groyog + NenTidio Min=EAdayioTn Adon
T2= kOTTOpa OTOYOG - NENTIBIO Max=Méyiarn Adon

Eikova 19: Aumikr ikavotnTa pe 1 xpnon *:Cr. A. [MpogTolpacia Twv KUTTApWY OTO-
xwv. B. Mpoetoiuacia Twv CTL. I. E71i¢ apaiwoeic Twv CTL npooTédnkav 5 x10° kuTTa-
pa OTOXOI, WOTE VA EXOUNE TIC EMBUNTEG avaAoyieg (nAdka Nol). Id10¢ apiBuog KuT-
Tapwv TON0BeTNBNKav 0 AAAN nAdka (No2) yia TIC TIUEC TNG MEYIOTNG Kal EAAXIOTNG
Auanc.
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Me To nEpAc TnG 4wpnc eNwacng CUAAEXONKE Pe npocgoXn To 50% TOU UNEPKEIME-
VOU ano KAale ppedaTio kal unoloyiotnke n AUon cUYPwva Pe Tov TUMO:
NeIPapaTIKn TIMA- EAAXIOTN TIUA AUONG

% EIBIKN AUON ====mm=mmmemm oo oo e oo e x100
pEYIOTN TIUA AUONC - eAaxIoTn TIUAR Along

OeTIkO BewpolvTav £va TEOT OTAv N TIUM TAG €10IKNG AUong ATav >10% kal unnpxe
dlapopd TouAayiotov 1SD avdaueoa ora KUTTApa OTOXOUC NMOU ENWACTNKAV HE TO €I0IKO
nenTidlo OE OXEON ME AQUTA nou Ogv enwacTtnkav pe nenTidlo. Eniong, yia va BswpnOei
£YKUPO TO anoTéAEoUa anapaitntn npolnoBson ATav Ta kKUTTApPA OTOXO! vad napoucia-
Cav auTopaTtn angieuBepwon Cr <15%, To onoio anoTeAsi €vleIEn TNG BIWOINOTNTAG

TWV KUTTAPWV GTOXWV.

3.15.4. ZYITENEIA TOY TCR

H ouyyévela Tou TCR yia To €10IkO NENTIOIO PEAETABNKE O KAWVOUC a0Bevwyv Kal
UYIWV aTopwyv PE TN Xpnon padievepyou Cr. H diadikacia ATav ogola PHe auTh nNou nepi-
ypagpnke napandvw MeE TN Olapopd nwg Jdiarnpolvrav oradspn n avaloyia

CTL:kUTTapa oToXOoUC Kal HETABAAAOTAV 1 CUYKEVTPWON Tou €181koU nenTISiou.

Mo CUYKeEKpINEVA, TA KUTTAPA OTOXOlI CUAAEXTNKAV ano TNV KAAAIEPYEIA KAl On-
pavenkav pe Crol dnwe neplypaenke otnv nponyolpevn napdypa®o. Kata Tn diapkeia
™G enwacnc He To Cro! npoeToinacTnkav o1 apaiwoelg Tou €18ikoU nenTidiou. e Pped-
TiIa nAdkac V96 tonoBetniBnke oec dinAd avriypapa BpenTikd UAIKO 1% HS-IDc nou
nepieixe 60000 ng/ml Tou nmenTidiou mou avayvwpilel o £101kd6G T KUTTAPIKOG KAWVOG,.
AkoAoUBnoav 11 diadoxikec apaiwoelc 1/3 aAlalovrac Ta puyxn KABe TpeIG S1adOXIKES
apalwoelc. >Tnv dwdEkaTtn B£on TonoBeTABNKE BpenTikKO UAIKO XWPIC TV Mpoodnkn
nenTidiou. Me Tnv OAOKARpPWON TNG onpavoneg e 1o Crl, oe OAa Ta QPEATIA HE TIG
apalwoslg Tou nenTIdiou npooTeBnkav Ta kKUTTapa orodoxol os avaloyia 5000 kUTTa-
pa/Pppeario kar enwacTtnkav yia 30 min oroug 37 °C. AkoAoU8nos nAvuon pe 1% HS-IDc
(1800 rpm, 5 min), agpaipgon Tou UNEPKEINEVOU Kal €navadidAucn TwV KUTTAPWY OF
10% HS-IDc. Tehog npooTebnkav Ta CTL og avahoyia 10:1 w¢ npog Ta kUTTAPA OTO-
¥XOoUC kal TonoBetndnkav oroucg 37 °C, 8% CO, via 4 hrs.

Me TO NEPAC TNG ENWACNG CUAAEXONKE PE npoooXn To 50% Tou unepkeEIpévou ano
KGBe ppedTio KAl unoAoyioTnke n Auon cUUPwva Pe Tov id1o TUNO Nou Xpnolhonoinen-
KE YIa TN PETPNON TNG AUTIKNAG IkavoTnTag (BAéne nap. 3.15.3).
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3.15.5. MPOzAIOPIZMOZE KYTTAPOTOZIKOTHTAXZ ME KYTTAPOMETPIA POHZ

Q¢ emiBeBaiwon TnNG AUTIKAG IkavoTnTag Twv CTL xpnoigonoinenke pia evaAAakTiki
puEBodOC a&loAoynong TNG KUTTAPOTOEIKOTNTAG UE KUTTAPOMETPIa pong [175]. ZTn p&bdo-
00 auTtn xpnoigonololvTal eEwKUTTAPIOl OEIKTEC yIa va anuavouv Ta dpacTikd kUTTApa
Kal n 7-augivo aktivopukivn D (7-AAD) yia Tn onuavon Twv anonTwTIKWV KUTTApwvV

OTOXWV.

Mo cuykekpigéva Ta kUTTAapa otoxol (~2 x10%avaiuon) GuAAéxenkav and Tnv
kaAAlEpyela o @glaiidla 15 mL kal akoAoUBnos nAvon pe 10% HS-IDc (1600 rpm; 6
min). To unepkeigevo anopakpuvOnke kal To inua snavadiaAuBnke o 1 mL BpenTikoU
puEoou 1% HS-IDc. Z1o npwTo plaAidio npooTEBNKE To €101KO NENTIOIO OE CUYKEVTPWON
5 ug/mL evw oto deUTepo dev npoaTednke nenTidio (15 min, RT). Ta kUTTApa OTOXOI
KATAPETPAONKAVY, N CUYKEVTPWOT TOUC NPocapuocTnke o€ 2x10° kuTTapa/mL kai Tono-
0eTnBnkav oe nAdkeg V96 pe ta CTL og avaloyiec 12:1, 6:1 kar 3:1 (CTL:kUTTGpa
oroxol). O1 nAdkec puyokevTpndnkav (800 rpm; 6 min), Kal akoAouBnoe snwaon yia 4
h otouc 37 °C og Baikapo pe 8% CO,. & xwpIOTA PpedTia TonoBeTRONKav eniong KUT-
Tapa oTOXOl VIa TIC TINEC TNG WEYIOTNG Kal €AAxIoTnG AUONG, ONwG NEPIYPAPNKE oTnY
nap. 2.18.3.

Me To népac TnG 4wpnc enwaong ol NAAKeC puyokevTpnénkav (1500 rpm, 5 min)
kal akoAoUBnos nAvon pe 1% HS-PBS. AkoAoUBnoe xpwon Twv ¢ppeaTiov e CD8-FITC
(1/25), CD19-PE (1/10) ka1 7AAD (1/20) yia 30 min oTtoug 4 °C. Mg To TEAOC TNC ENW-
aong ol NAAGKeG puyokevTpnonkav (1500 rpm, 5 min), akoAouBnoe nAvon pe 1% HS-
PBS kal povigonoinon pe 1% HS-PBS. Ta dsiypata avaAudnkav OTO KUTTAPOUETPO HE
Baon Tov CD19*7AAD" nAnBuopo, opioBsTwvTag otov CD8- nAnBuopo. H kuTTapoTo&i-
KOTNTA unoAoyioTnke cUUPWva PE Tov id10 TUMO NOU Xpnolponoinénke yia Tn PETPNON
NG AUTIKAG IkavoTnTag (BAEne nap. 3.15.3).

EvaAAQkTIKA, JETA TN HOVIYOMOINON TwV KUTTApwv npooTtédnkav 10° ocpaipidia ot
k@Be dsiypua kal Ta dsiyparta avaiAldnkav oTo KUTTApoOuETpo pe Baon Tov CD19* nAn-
Buopod, oploBetwvTac otov CD8  nAnBuoud. H kuTTapoTofIkOTNTA UNOAOYIOTNKE CUU-
Ppwva Pe Tov TUNo: % £101kn Avon = [1-(CD19*/CD8)] x100

3.15.6. AEITOYPIIKOZ XAPAKTHPIZMOZ ME XPHEH IFN-y

& OAEC TIC OOKIJAOIEC TOU AEITOUPYIKOU XApaKTnNpIiopoU ATAV anapaitntn n enwa-
on TWV KUTTApwv OTOXWV PE TA NENTIOIO WOTE va Yivel n avTiyovonapouaoiaon, Kadwg
auTa napoucialovTal o€ NOAU HIKPO BaBud £w¢ kaBoAou and Ta KAPKIVIKA KUTTapa

[176, 177]. Ta va npokAnBei n enegepyacia kal napouciacn Twv NENTIdiWV OTNV EMl-
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PAVEIQ TWV KAPKIVIKWOV KUTTapwv Xpnoigonoin®nke n IFN-y, og pia npoondabsia va

NPOCOUOIWBEI TO PAEYHOVWOES MIKPONEPIBAAAOV OTNV NEPIOXN TOU OYKOU.

Ta kapkIvika KUTTapa kKaAAiepyndnkav onwg £xel NneEpIypagpei arnv napaypago 2.6.
Tnv nuépa 1-2 Tng KaAAlEpyelac, oTav Ta KUTTApa €ixav npookoAAnBesi oTnv NAACTIKNA
enipaveia npootednke n IFN-y oTo unepkeipevo kal apeBnke va dpacel yia dUo NUEPEC.
Aokigaornkav d1apopec cuykevTpwoelc TG IFN-y, 3 ng/mL, 9 ng/mL, 50 ng/mL kai
100 ng/mL. ZTn ouvéxeia Ta KUTTAPa CUAAEXONKAvV Kal Xpnolgonoinénkav w¢ KuTrapa
OTOXO! OTO AEITOUPYIKO XAPAKTNPIOUO, O OOKIYACIEC AUTIKAC IKAavOTNTAC Kal napayw-

YNG KUTTAPOKIVQV.

3.16. ZTATIZTIKH ANAAYZH

Ta anoTeAéopaTa EKPPACTNKAV WC NECOC OPOG £ TuMIKA anokAlon (X £ s) kal ava-
AUBnkav pe To OTATIOTIKO nakéTo SPSS 11.5 yia Windows (SPSS Inc, Chicago, IL).
Student's t test ka1 avdiuon X2 xpnoigonoiRénkav yia va anokaAUWouv OTATIOTIKEG
dlapopéc avaueoa os JIAPOPETIKEG OUADEC. STATIOTIKA ONUAVTIKO ANOTEAECUA Bewpn-
Onke onou P<0,05.
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4. ATIOTEAEZMATA
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4.1. MEAETH THZ CD8 T ANANTHZHZ

'Eva ano Ta epwTAPaTa nou €EeTdoTnkav aTnv napovuoa PeAETN NTAV €4V O aoBe-
VEIG UE KapKivo Tou nveUpova aAAd Kal UYIEIC JapTupeg avixvelovtal CD8 T-KUTTAPIKEG
anavtnoeig EvavTl nenTidiwv Twv npwTteivwv MAGE-A1 kai MAGE-A3 nou napouaialo-
vTal and HLA- A1, -A2, -A24 kai/r} -B35. Na Tto okono autd oAika PBMCs, and TauTto-
noinuévoug w¢ npo¢ Ta HLA aoBeveic, dieyEépBnkav pe Ta €101kA NeNTIOIQ in vitro Kai
e€eTAOTNKAV YIa TNV napoucia €10IKWV £vavTl Tou Oykou T KUTTAPWY HE Xpwon HE
noAupepn. MpayuaTtonoin@nkav MLPCs os kaBévav ano Toug 25 aoBeveic kal 15 uyigic
MAPTUPEG, WOTE va O1anioTwhei N ouxvoTnNTa Twv avTiyovoeldikwy pCTLs. ZToug nivakeg
3.1 kai 3.2 napouaialovTal 0 apiBuoc Twv CD8" kuTTapwv nou eAEyXONKE, o apiBuog
Twv MLPCs nou npayuaTtonoin®nkav, o api8uoc Twv MLPCs nou nepieAaupavav 8eTikd
yid TO MNOAUPEPEC NANBuopd kal n unohoyifOPEVN OUXVOTNTA TWV AVTIYOVO-£I0IKWV
pCTLs. ZuxvOoTnTa nou avaypaperal we «UIKpOTEpN anod» (<) €ival n €éAaxiotTn ouxvo-
TNTa, Baciopevn otov apiBuod Twv CD8* kuTTdpwy, PEXP!I TNC onoiag KaTeoTn duvaTog o
£AEYXOC TNC OUXVOTNTAG Kal dev avixveudnke CD8 T andvTnon, Xwpic va pnopei va
anokAelotei n Unap&én €1dikwv pCTL og XaunAOTEPN OUXVOTNTA. ZTIC NEPINTWOEIC OMOU
UNNPXE ad@IBoAia wg Npog TNV napouaia Tou BeTIkoU Yia TO NOAUNEPEC nAnBuouol, To
anotéAegpa Osv oUPNEPIAGUBAVOTAY OTOV UMOAOYIOUO TNG ouxvOoTnTag, £av dev uno-
BaAAoTav Ot eninAéov JIEYEPOEIC. STNV NEPINTWON aUT oupnepiAaupavoTav orTov
UNOAOYIONO TNG OoUXVOTNTAC YOVO €dv 0 BETIKOC NANBUOUOC napEPeve n auvkavorav os
MEYEBOC Kal Oev PBOPILE O XpWON ME MOAUNEPEC EAEYXOU OI1APOPETIKAC EIDIKOTNTAG.

Avapeoa ora 2 MAGE-A1 kal 4 MAGE-A3 nenTidla nou eAéXOnoav, cuxvoTepn ATav
n anavrtnon évavtl Twv MAGE-A3.A2 kai MAGE-A3.A24 pe 5/14 (36%) ka1 4/9 (44%)
TV aoBevwv va gugavifouv aTo nepipepikd aipa CD8 T andvtnon evavTi TwvV NenTIdi-
wv autwv (Miv. 26). H cuyxvornTa Twv pCTL w¢ npog Ta KukAopopouvta CD8 T kuTTa-
pa kupaivotav and 0,5-70 x107 yia To MAGE-A3.A2 kai 1,4-6 x10”7 yia To MAGE-
A3.A24. XaunAoTepn, aAAa avixveuoiyn ATav n anavrnon &vavti Tou MAGE-A3.B35
nenTidiou pe 1o 14% Twv acBevwv va supavifdouv CTL anavrtnon, o avTiBeon Pe Ta
nenTidla MAGE-A1.A1, MAGE-A1.B35 kal MAGE-A3.A1, onou Otgv avixveuBnkav £131Ka
pCTL nou va Tta avayvwpifouv (Miv. 26). NMapaiinia, n napoucia €idikwy pCTL dev
napouciage cuoxéTion (p>0.05) Ye TNV £KPPACH TWV AVTIYOVWY OTOV KAPKIVIKO 10TO

TV idiwv acBevwv (Miv. 29), 6nwg nposkuwe and avTioToixn HEAETN [127].
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Nivakag 26: Suyxvornta Twv €1dikwv pCTLs évavri Twv MAGE-A3 kai MAGE-A1 nentidiwv 0 aoBeVEIC K

MAGE-A3.A1 MAGE-A3.A2 MAGE-A3.A24 MAGE-A3.
AcBevi +veY +ve +ve +ve
HLA CD8" MLPCs? MLPCs r MLPCs f MLPCs f MLPCs

1 A02,24,B35 1,4 76 0 <7,0 3 5,2

2 A02 6,5 192 0 <2,6

3 A24, B35 10,3 171 0 <1,0 0
4 A24, 24 2,8 93 0 <3,6

5 A02 3,8 272 0 <2,6

6 A02 6,6 184 0 <1,5

7 A24, B35 2,3 127 0
8 A01, B35 8,1 208 0 <1,2 0
9 A02 3,5 160 1 5,8

10 A02, B35 1,6 88 0 <6,3 0
11 A02, B35 2,8 106 0 <3,5 0
12 A02 1,5 77 11 70,0

13 A02, 24 2,7 104 0 <3,7 0 <3,7

14 A24 0,5 23 0 <18

15 A01, B35 3,4 89 0 <3 0
16 A24, 24 1,7 76 1 6,0

17 A02, 02 1,6 98 1 0,5

18 A24, 68 7,3 260 1 1,4

19 A24, B35 3,4 156 2 5,6

20 A02 3,8 192 0 <2,6

21 A24, 03 2,9 160 0 <3,4

22 A02 2,0 91 0 <5,2

23 A01, 02 4,9 204 0 <2 7 14,0

24 B35 1,5 192 1
25 A02 2,0 168 3 15,0

° CD8 kUTTapa x 10%, P MikpokaAAiépyelec nou npaypatonoiidnkay, ¥ apiBudg BETIKOY HIKPOKAAAEPYEIGQY, © CuXVOTT
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Nivakag 27: SuxvotnTa Twv &dikwv pCTLs evavti Twv MAGE-A3 kai MAGE-A1 nenTtidiwv 0c UYIEIC LAPT

MAGE-A3.A1 MAGE-A3.A2 MAGE-A3.A24 MAGE-A3.B
Aome +veY +ve +ve +ve
HLA CD8" MLPCs® MLPCs f MLPCs f MLPCs f MLPCs
1 A02, B35 4,3 255 0 <2,3 0 <
2 AO01 8,6 240 1 1,0
3 A01, 02 24,3 379 <0,4 0 <0,4
4 A02 5,0 208 1 2,0
5 A02 8,4 192 2 3,6
6 A01 5,5 231 0 <2,0
7 A01 6,4 248 0 <1,6 0 <1,6
8 A02 8,7 243 1 1,2
9 A02,A24,B35 2,5 176 0 <2,3 0 <2,3 0 <
10 A01, A24 3,7 232 0 <2,7 0 <2,7
11 A01 5,0 179 0 <2,0
12 A02, B35 7,2 240 0 <1,4 0 <
13 A02 20,2 253 4 2,0
14 A24, B35 1,0 91 0 <2,8 0 <
15 A02 9,3 232 1 1,0

° CD8 kUTTapa x 10°, P MikpokaAhigpyelec nou npaypatonoifdnkay, ¥ apiBudc BETIKOV HIKPOKAAMNEPYEIQY, ° CUXVOTT

Nivakag 28:>uyvornTa Twv &dikwv pCTLs evavti Twv MAGE-A3 kai MAGE-A1 nentidiwv oe TILs aoBeva

MAGE-A3.A1  MAGE-A3.A2 MAGE-A3.A24 MAGE-A3.
AcBevrig HLA CD8" MLPCs® M+L‘:’e(‘3’s P mircs ' mMipes | Mipes
7 A24,B35 0,7 48 0 <12 0
8 A01,B35 0,7 49 0 <13 0
9 A02 0,5 25 <21
14 A24 0,9 12 0 <5
15 AO1,B35 0,5 6 0 <94 0

9 CD8 kutTapa x 10°, B MikpokaAAiépyeiec nou npaypatonoinénkayv, ¥ apipoc BeTIKOV HIKPOKAAAIEPYEIDY, ° ouxv:
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Nivakag 29: Suoyxerion Tnc avixveuvong (+) n oxt (-) avniyovoeidikwv CTL ue tnv
EKQPACN TWV AVTIYOVWY OTOV KAPKIVIKO I0TO TWV ACOEVWY

CTL anavrnon ‘Ekppaon
AcOevig HLA MAGE-A3 MAGE-A1 MAGE-A3 MAGE-A1
P#7 A24, B35 - - - -
P#8 AO01, B35 + - + -
P#9 A02 + - -
P#10 A02, B35 - + + -
P#12 A02 + + +
P#14 A24 - - -
P#15 A24 - + +

+: evromopog CTL anavrnong/OeTikn €kppaon, -: un avixveuon CTL andvrnong/apvnTikn €k-
ppaon

H ouxvoTrnTa Twv €1dikwv CTL évavT Twv MAGE-A3 kal MAGE-A1 nenTidiwv e&sTa-
otnke kal o TILs aoBsvwv pe MMKM. =T1a dciypata TIL and 5 aoBeveic pye MMKIT nou
gfeTaoTnkav dev avixveudnkav €18ikd pCTL (f< 5 x1077) nou va avayvwpilouv kanoio
anoé Ta und diepelvnon nenTidia (Miv. 29). Zta idia deiypyata €5eTA0TNKE N andvrnon
EvavTl nkwv nenTidiowv kal avixveudnke CD8 T anavrtnon évavti Tou BMLF.A2 nenTidiou

oTOouG aoBeveic P#9 kal P#14 og ouxvotnTteg 4,2 kai 7,4 x107 Twv CD8 T kuTtTdpwv.

ZTnv PEAETN xpnoigonoindnkav PBMCs uyeiwv atopwy id1ag nAIKiaknG ouadag ye
Touc¢ aogBeveic yia va dianioTwdei €dv n napoucia Twv pCTL og aoBeveic Ne KApKivo Tou
nvelyova €NAYETAl N OXl ANO TO AVTIYOVIKO €pEBICUA Nou MPooPEPEl 0 OYKOG. ZTOUG
uvylgic papTupeg avixveuBnkav pCTL évavti Tou MAGE-A3.A2 nenTidiou O MooooTO
56% (5/9) (Miv. 27) pe XaunAoTepn OUWC CUXVOTNTA ANAvVTNONG OE OXECN HE TOUG
acBeveic, nou kupaivoTav and 1,0 éweg 3,6 x107 €1dikd CD8 T kUTTapa. H anavrnon
£VavTl TV GAAwv nenTIdiwv NTav xaunAn (1/6 yia To MAGE-A3.A1) £€w¢ un avixvelol-
un (MAGE-A3.A24, MAGE-A3.B35, MAGE-A1.A1 kai MAGE-A1.B35) (Miv. 27). Aev
NPOEKUWYE CTATIOTIKWS ONUavTikn dlapopd avayeoa oTo NoocooTd TWV AaoBEVWV Kal TwV

uyeiwv 0oTWY nou avayvwpifouv kaBéva ano Ta nenTidla nou eEsTaoTnkav.

'Onwg npokUNTel and Tn oTaTioTIKA avaiuon, n ouxvornta Twv pCTL &vavT Twv
avtiyovwv MAGE, av kal ¢aivetal au&nuévn ortoug aoBeveic (uéon TR 13+20,5), dev
gival orartiotika onupavtikr (p>0.05) og oxéon pE TOUuC UYIEiC papTupec (HEON TIWA
1,8+1) (Eik. 20.A). MpokUnTel onuavTikn diagopa orn ouxvotnTa Twv pCTL avaysoa

OTOUC uvIeic kal oTic dU0 opAadec Twv acBevmwyv OTAV CUYKPIVETAl 1 OAIKR cuxvoTnTa
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Twv £vavTtl Tou Ooykou pCTL yia k@Be opdada, CupPnEPIAQUBAVOPEVWV Kal avTIyOvVwV
£€vavTl TnG npwteivng hTERT Ta onoia gAéxBnoav ortoug idloug aoBeveic [178]. =ZTnv
neEPINTWON AuTh, N PEON TIPUA TNG ouxvoTnTag Twv pCTL &vavTti OAwv TwV avTiyovwv
Twv Oykwv ATav 2,2+1.3 (kupaivorav anod 1,0 éwg 3,6 x1077) oToug uyieic pAPTUPEG.
AuTr) n ouxvoTtnTa ATav onuavTika peiwpevn (p=0.03) oe oxeon pe TN PECN TIPA TNG
ouxXVOTNTAG NOU NAapaTnpRénke oToug acBeveig 17,2+21,7 (and 1,4 £wg 80,0 x107)
(Eik. 20.B). Asv napaTtnpndnke onuavrtikn diagpopa (p>0.05) avapeoa oTn cuxvoTnTa
Twv pCTL Twv aoBesvov pe MMKM kar MKM kar dsv unnp&e KAMNOIOC CUOXETIONOC UE
KAIvikonaBohoyikeg napapeTpoug (Miv. 30).
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Eikova 20: /pagnua Tn¢ ouxvoTnTac Twv kukAogopouvtwv pCTL ano acBeveic ue
MMKIT (o), MKIT (A) kai uyigic udptTupec (m). A. Zuxvotnrta tnc avri-MAGE CD8 T
KUTTapIkr¢ andavrnonc (x107 twv kukAogopouvrwv CD8" T kutrdpwv). B. ABpoIoTikn
ouxvotnTa Twv avriyovoedikwv pCTLs (x107 Twv kukAo@opouvtwyv CD8" T kutTdpwv)
Evavti 0Awv Twv nenTidiwv. H OTIKT ypauun avTinpoowrnsusl TO ECO OPO yid KABe
oudda.
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Nivakag 30: Suoyxerion Tnc avixveuong n ox/ avriyovoeidikwv CTL oc acBeveic ue
KAIVIKONaBOoAOYIKEG NAPAUETPOUC

Avixveuon CTL Mn avviyxveuon CTL P

HAikia 66,6+9,8 67+10 0,828

Zradio 1 2/10 4/15 0,146

2 3/10 3/15 0,329

3 2/10 7/15 1,850

4 3/10 1/15 2,430

Anw®Asia <5% 4/10 3/15 1,190
Bapoug

>5% 6/10 12/15 1,190

EnmiBiwon 611+386 796+261 0,218

ZWVTEG 4/10 7/13 0,434

AneBiwoav 6/10 6/13 0,434

AvaAUovTacg nepetaipw Tn diagopa orn ouxvornTta Twv pCTLs, eEsTaoTnke €4v Ka-
Ta Tn diapkela Twv 14 nuepwv kaiiiépyeiag, Ta pCTL Twv uysiov Kal aogBevwy, noAAa-
nAacidornkav HPE O1APOPETIKO puBuod, ONwWS NPokUNTEl and TO NMOCOOTO TOU MOAUME-
poUc*CD8" nAnBuopol os kGBe MLPC. Mpoékuye nwc, yia 0Aa Ta nenTidia, TO NOCOOTO
TWV noAupepwv CD8* kutTapwv Twv uyeiwv (8,3+8,9, eupocg 0,2-30,0), ATav onuavTi-
kG uynAotepo (p=0,041) ano autd Twv acBsvwv (1,6%+1,6, elpog 0,1-5,8) (EIK.
21.A). Ta anoteAsopaTta auTta dnAwvouv nwg Ta pCTL and uyii atoua noAAaniacida-

oTnKav ot HeyaAUuTepo BaBud anod auTd Twv acBevwy,

Ouoiwg, ora pCTL Twv UYEIWY aTOPWV NApatnpndnke onuavTikd 1IoxupoTepn olv-
deon (p=0,038) ye Ta MOAUMEPN Of OXEON ME Toug acBeveic, ONWS ansikovileTal ano
Tnv Olagopa ornv £vraon ¢pBopiopol nou unoloyileTal pe 1o MFI (uyieic= 10,6+7,3,
aoBeveic=4,9+4,0) (Eik. 21.B). H diapopd auth 6a ynopoUoe va aAngikovilel TNV Kivn-
TIKA TwV aAAnAenidpaoewy avapeoa orov TCR kal Ta cUPNAOKA TwV NoAupepwy [179].
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Eikova 21: KutTapoueTpika xapakmpioTikd Twv CTL aoBsvwv UE KAPKIVO TOU MVEULO-
va (e) kai uyeiwv doTwv (m). A. lMogooTd Tou noAuuepouc CD8" T nAnBuaouou o kABe
MLPC. B. MFI twv HLA-noAuuepwv o ka8e MLPC. H OTIKTI} ypauun avTinpoOwWnEUEl T0O
UECO 0po yia kdBe oupada

TauTtoxpova PE TOV EAEYXO TNG aAnAvtnong &vavT Twv npwteivov MAGE-A1 kal
MAGE-A3 oTo nepIpePIKO aipa Twv uyelwv dOTWV KAl aoBevwyv, EEETACTNKE N andvtnon
gvavTl nkwv nenTidiov. O apiBuog Twv BsTikwv MLPCs kai n cuxvoTnTa TnG anavrnong
yia Ta nentidia BMLF1.A2, PB1.A1 ka1 EBNA.A24 avaypdagovTal oToug nivakeg 31 kal
32. Tpeic aoBeveic (P#9, P#13 kal P#16) (nocoaTto 12%) gugavicav anavrnon evavTi
€VOC €K TwV IIKWV NenTIdiwv nou eEeTdoTnkav o ouxvoTnTa 21-45x1077 CD8 T kUTTa-
pa. Avrigtoixa 6/15 uyigic (nogootd 30%) gugavioav andvrnon &vavTl evog €K TwWV
nkwv nenmidiov nou gEeTactnkav o€ ouxvoTnTa 5,5-52 x107 CD8 T kuTTapa. Asv napa-
TNPRONKe diaopd otnv ouxvoTnTa TnG anavrnong (p=0,228) peta&l uysiwv kal aobe-
VWV, OUTE CUOXETION TNG anavtnong o€ ukd nentidia Ye TNV anavtTnon o€ nenTidia
£vavTi Tou dykou (x°=1,67).
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Mivakag 31: SuyvotnTta Twv €dikwv pCTLS EvavTi Ikwv NENTIOiwV O A0BEVEIC KATd TN

diayvwon.
BMLF1.A2 PB1.A1 EBNA.A24
AcBevijg  CD8°  MLPCs® M+L‘:?e(‘:’s r Mt‘é‘és ME;ZS
P#1 0,5 8 0 <20 0 <20
P#4 1,8 6 0 <5,5
P#5 1,3 9 0 <8
P#6 2,5 7 0 <4
P#7 1,8 10 0 <5,5
P#8 3,0 8 0 <3
P#9 4,8 22 22 45
P#10 1,4 8 0 <7
P#11 3,6 14 0 <2,5
P#12 1,2 6 0 <8
P#13 3,4 13 13 38 0 <3
P#14 1,7 7 0 <6
P#15 1,9 5 0 <5
P#16 2,4 12 5 21
P#18 4,8 17 0 <2
P#21 3,1 17 0 <3
P#23 2,4 10 0 <4 0 <4
P#25 2,4 20 0 <4

° CD8 kutTapa x 10° P pikpokaAAiépyeie nou npayupatonoidnkav, ¥ apiBUoc BETIKOV HIKPO-
KAAAIEPYEIDY, © ouxvoTnTa Mou avixveudnke x 107 kUTTapa

Nivakag 32: SuyxvornTa Twv &dikwv pCTLS EvavT KWV NenTIOIWV OE UYIEIC UAPTUPEC.

BMLF1.A2 PB1.A1 EBNA.A24
Aémg  CD8" MLPCs® M+L‘:?e(‘:’s i Mt;%s f Mt;%s f
N#1 2,0 12 11 52
N#2 2,5 7 0 <4
N#3 24,3 38 0 <0,4 0 <0,4
N#4 4,6 19 0 <4
N#5 10,6 24 24 22,7
N#6 4,3 18 0 <2
N#7 3,9 15 0 <2,5
N#8 2,9 8 3 10,4 - -
N#9 0,7 5 0 <15
N#10 2,9 18 2 7 4 14
N#11 3,1 11 5 16,5
N#12 7,2 18 4 5,5
N#13 1,5 5 0 <6,5
N#14 7,2 7 0 <1,8
N#15 0,8 8 0 <10

° CD8 kutTapa x 10° P pikpokaAAiépyeie nou npayupatonoidnkav, ¥ apiBUoc BETIKOV HIKPO-
KAAAIEPYEIDY, © ouxvoTnTa Mou avixveudnke x 107 kUTTapa
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4.2. ENIAPAZH THE XHMEIOOEPANMEIAZ XTH ZYXNOTHTA TQN PCTL

KaBwg £xel deixBei nwg o1 Bepansiec Y nAATiva EnAyouv Tnv £vavTi Tou OYKoU a-
VOOIaKN anavtnon, dIEPEUVRBNKE €av OTOUG agBeVEiC napaTnpeiTal auénuévn auxvoTn-
Ta pCTL €vavTi Tou Oykou PETa Tn Bepancia. EEstaornkav 16 dsiypata acBsevwv npiv
Kal YETa Tn Bepancia €vavTti OAwvV Twv avTiyovwy, navrta avaloya pe Ta HLA Tou kaBe
atopou. MetaBoAéc ornv ocuxvoTnTa Twv pCTL Twv uno £EETaon avTiyovwy gvroniorn-
kav oTtoug 8/16 aoBeveig, XwpPic waTOC0 va akoAouBoUv KANoIio CUYKEKPIYEVO MPOTUNO
(Eik. 22). ZToug aoBeveic #1, #16, #18 kal #24 n ouxvoTnTa TNG ANAVTNONG Nou
avixvelBnke npiv Tn Bepancia dev evTonioTnKe PETA TN Bepanegia, evw oTov acBevn #8
avixveudnke anavrnon €vavtl Tou MAGE-A3.B35 nenTidiou PETA TN Bepansgia, Xwpic va
exel evronioTei npwtUTEPa (Eik. 22, Opada 2). 'Onwg napatnpnOnke oToug acbeveiq
#9 kalr #12 n andvrnon €vavt Tou MAGE-A3.A2 nenTidiou diaTnpnenke pera tn Bepa-
neia. Movo oTtoug aoBeveic #23 kal #25 n peraBoAn auTtn pnopei va BewpnOei onuavTi-
KN kabwg n ouxvornta Twv pCTL €vavT Tou MAGE-A3.A2 nenTidiou unoTeTpaniacia-
OTNKE.

75 / P#12

\ P#25
15N P#23

10

P#11

- P#10 P#16 P13
P#7

P#1 P#24 P#15

P#18 P#1 P#21
P#8 Pi4

ZuyvérnTa avni-MAGE pCTLs
(x10-7 kukAopopouvTwv CD8 T KuTtTapwv)

npiv HETA npiv HETG npiv HETG
Opada 1 Opada 2 Opada 3

Eikova 22: Suyxvornta avti-MAGE pCTL o acBesveic npiv kai UETA TN xXNuUEIOBEpancia.
Me paupo avTinpoowneveTal n ouxvoTnNTa nou evronioTnkav £10ikd pCTL, evw IE AEUKO
KUKAO aneikovieTal n ouxvoTnTa MEXP! Tnv onoia 0gv avixveuBnke T KUTTApIKN and-
vTnon.
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4.3. CD8S T rPAMME:

Anod 1o oUVOAO TWV HIKPOKAAAIEPYEIDV NOU EAEXBnOav oToug uyleic papTupeg 6/15
uyleic epgpavioav pCTL évavTi Tou nenTidiou MAGE-A3.A2. And auTtoU¢ anopovwonkav
10 CD8 T ypapueg ol onoiec KAAAIEpYRONKav NEPETAIPW yia TV NPOCNABEId ANOUOVW-
ong CTL. 'Ocov apopa Toug acBeveig, 31 CD8 T ypauuEc anoyovwdnkav ornv diadika-
oia Tou MLPC. ZTic 13 ano auTeg £yIve enavakaAAIEPYEIQ KAl Npoonddeia anouovwaong
kAwvou. O1 ypappEc eniAéxBnkav pe BAon To NocooTO TOU BETIKOU YIA TO NMOAUUEPEC
nAnBuopol oTnv KAAAIEPYEIQ KAl TNV IKAVOTNTA TWV KUTTAPwV va noAAanAaciadovTal

gnerra ano €101kn dIEyepon.

O1 ypapuéc and TOUC UYIEIG KAl Toug acBeveic emavakaAAlepyn®nkav via TouAdyi-
oTOV pia £Bdopdada kal XapakTnpioTnkav JE KUTTAPOUETPIA PORG WG NPOG TNV EKPPACN
DEIKTWV €nipaveiac nou xapakrtnpidouv To otadio diapoponoinonc TouG. >Tov mivaka
33 avaAvovTal yvia kaBs CD8 T ypapun tTnv nuepa 0 kal Tnv 7" nuépa TnG KaAAIEpyeiac,
TO NMOCOCTO TOU MOAUMEPOUC BeTIKOU NANBUOUOU Kal 0 CUVTEAEOTAC noAAaniaciacuou.
Eniong avagpepovral KaTta TNV KUTTAPOMETPIKA avaAuon TO NOoCoOTO Twv {WwvTavwy
KUTTApWV, TO NogooTo Twv CD8TCD45RO* kuTTaGpwv Kal TO NOCOOTO TWV MOAUMPEPEG
BeTIKWV KUTTApwWV. AvaypagpovTtal TEAOC, N napouacia f anoucia £KPpacns TV OEIKTWY
CCR7, CD28 kal CD57 opioBeTwvTag otov CD8*CD45RO noA™ nAnBuouo. AvagpepovTal

TEAOG KAl Ol NEPINTWAOEIG OTIG Onoieg Ogv NTAV dUVATH N KUTTAPOUETPIKN avaiuon.

Kata Tic 7 nuépec kaAAiEpyelac naparnpn®nke av&non Tou nocooTol Tou £151KoU
nAnBuopoU os OAeg TIc CD8 T ypapuéc nou nponABav anod uyin atoua Kai oTiG NEPICTO-
TEPEC YPAMMEC TWV aoBevwy, PE £Eaipeon TIC P#9 032A103, P#23 023A153 kal P#12
038A018, onou napatnpn®nke peiwon. AZidel va onueiwBei NWC OTIC YPAUMUESG TWV U-
YEIWV TA NOCOCTA TWV AVTIYOVOEIDIKWV KUTTApwV NTav 181aiTepa augnueva perd and yia
Boopada svepyonoinong kal pgaiiora oc dUo nepinTwoelg (d0Tng N#5) Eenepaocav To
75%. Kanolec and TIC YpaUMEC noAAanAacidoTnkav ot Yeyaho Baduo, aAAec uETpIa,
v ol unoloineg diatnpnénkav ora idia voupepa (Miv. 33).
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Nivakag 33: XapaktnpioTika Twv CD8 T ypauuwyv uyeiwv 00TWV Kai aO8evwy.

KaAAiépysila CD8* RO* noA*

{wvrava CDS8*RO* noA*

Fpappn noA* x CCR7 CD28 CD57

% % %
N#2 025A075 do 5 91 57 14 APN APN APN
d7 12 ? 60 29 20 APN APN APN
N#4 028A012 do 2 91 66 - - - -
d7 44 ' 55 64 - - - -
N#5 008A034 do 75 75 92 85 APN APN APN
d7 78 10 79 89 86 APN APN APN
N#5 008A134 do 45 77 37 53 APN APN APN
d7 77 ’ 85 90 25 APN APN APN
N#8 044A202 do 7 84 68 27 APN APN APN
d7 57 H 56 48 33 APN APN APN
P#8 031B095 do 6 83 38 - - - -
d7 23 ' 68 41 - - - -
P#9 032A103 dO 8 66 42 - - - -
d7 5 ? 43 33 - - - -
P#12 038A012 dO 35 86 52 38 APN APN APN
d7 42 14 69 57 41 APN OET APN
P#12 038A018 dO 3 72 51 - - - -
d7 0 ’ 79 42 - - - -
P#23 023A153 dO 31 75 36 12 APN - APN
d7 10 ° 62 51 2 APN APN APN
P#23 023A149 dO 10 74 37 7 APN - APN
d7 15 ° 77 44 11 APN APN APN
P#23 023A166 dO 29 84 30 - - - -
d7 60 ! 83 84 - - - -
P#25 021C289 dO 3 82 16 - - - -
d7 6 ! 79 27 - - - -

X OUVTEAEOTNC NoAAanAaciacpou, OET: napouocia ékgpaong, APN anoucia ék@paong, -:un
01a0¢o1a oTolxeia
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KuTTapouETPIKA Ol YPAUMEC TWV UVEIWV dOTWV KAl TwV acBevwv Oev JIEPEPAV WG
NPo¢ Ta XAPAKTNPIOTIKA TouG. To NooooTo Twv {WVTwV KUTTApwV ATAV uywnAo, To no-
00070 Twv CD8"CD45R0O* kuTTApWY KUNAIVOTav avaioya To J€iypa, Evw OANEC Ol Ypau-
pec gixav gpaivotuno CD8*CD45ROYCCR7 CD28° CD57™ npiv KAl YETA TNV €vEPyOnoinon,
ue €€aipeon Tnv ypappn P#12 038A012 n onoia €E€ppace 1o Ociktn CD28 pera and
gvepyonoinon piac epoopdadac (Eik. 23).

TeAik@, ano Tic 10 CD8 T ypaupEG TwV uyelwy OOTWY Nou gvronioTnkav orn diap-
kela Twv MLPCs, povo ol 5 ypaupeg avantuxénkav 1kavonoinTika WoTE va Yivel npo-
onabeia anopdvwaong KAwWvou kai oTig 5 and autég (Miv. 34) £yive duvaTtnh n anoyovw-
on CD8 T kAwvou. AvTioToIXa, OTOUG AoBeveiC uovo o dUO NEPINTWOEIC N ANOUOVWOTN
ATav emTuxng (Miv. 34) kal €ixe oav anoTéAeopa TNV anopovwon dUo T €I0IKWY KAW-

vV nou avayvwpifouv To MAGE-A3.A2 nenTidio.

Nivakag 34: CTL nou anouovwlnkav ano aogbeveic kai UyIEIC WAPTUPEC.

KA®wvog MpoéAsuon E1dikoTnTa HLA
N#2 025A075 YYIAC 36TNG MAGE-A3 Al
N#4 028A012 YYIAC 36TNG MAGE-A3 A2
N#5 008A034 Yying 36Tng MAGE-A3 A2
N#5 001A134 YYIAC 36TNG MAGE-A3 A2
N#8 044A202 YYIAC 36TNG MAGE-A3 A2
""""" p#23023A149  AcBevic  MAGE-A3 A2
P#23 023A166 AcBevng MAGE-A3 A2

4.4. CDS8 T KYTTAPOAYTIKOI KAQNOI

Mpoondbeia anopovwong KAWVOU £YIVE OTIC NEPICCOTEPEG KUTTAPIKEG YPAUHUEG ano
uyleic kal agBeveic. H anopovwon Twv CD8 T e1dIkwV KAWVWV ATAv pia XpovoBopog Kal
eninovn diadikaaia n onoia dev eiXe navra To £mBuunTd anoteAeopda. Map’ OAEG TIG
duokoAiec emTelxBnke n anopyovwon CTL TOoO ano uyin aropa kal ano acBeveic (Miv.
34). O1 kKA@wvol nou anopovwdnkav KalAlepyndnkav nepeTaipw o€ uywnAoug apiduoug,

WOoTE va gival duvaTdg o NANPNG XapakTnpIoPog ToUG.
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Eikova 23: ®aivoTunikoG xapakTnpliouog LE KUTTAPOUETpia poric TnG ypauuns 038A012 nou anopov

nuépa 0 (navw oeIpad) kar TNV nuEpa 7 (Katw oe€ipd) Tnc kaAAigpyeiag. H ékppaon Twv popiwv CCR7, CC

vrac otov CD8'CD45R0O" nAnBuouo.
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Ano TIG noAAanAéc npoondabeleg KAAAIEpYEIAG nou éyivav yia kabe CTL £yive avTi-
AnnTO nwc diagopol napdyovTteg ennpéacav Tnv avantu&n twv CTL in vitro. ZTov niva-
ka 35 avagépovTal €niAekTik@ kdnola napadeiypara kaAAigpyeiag CTL aocBevwv Kal
uysiov doTwv. MNa kdBe CTL avagepovrtal o apiBuog Twv enavadieyéposwv (Px), n
£101KOTNTA, To cuoTnua kaAAiépyeiac (G: GERL, R: ROSI EBV, D: DAJU EBV, P: PBMC) ,
0 ouvTeAEoTAC noAAanAaociacpol (X), o Xxpovog diaipeong (DivT) Kal TO NOCOOTO XPpw-
on¢ Tou nAnBuouou Pe To €101kO noAupepes. CTL nou nponABav and Tnv idia MIKPOKAA-
Aepyela, n.x. N#8 044A202 kal P#23 023A149, napouciacav dIaQOpPETIKA OUVAMIKN
avantuéng otnv kaAAiEpyela, Onwg ansikovideTal and To CUVTEAECTR noAAanAaciacuou
TOUC Kal To XpOvo JdIaipeonc TwV KUTTApwV. AIGNIOTWONKE NwC, oTNV NAEIOVOTNTA TWV
neEPINTWOEWY, N enavakaiAigpyela Twv CTL unofaBuilel TNV noidoTNTa TWV KUTTAPWY
KaBwe¢ N oUVEXOUEVN €Nag PE TO AVTIYOVO EiXE O0av AnoTEAECUA XaunAo noAilaniacia-
oud Kal PIKPOTEPN £vraon ¢pBopioholU YETA ano Xpwon PE NoAupepEc. Eniong napartn-
PABNKE NWC N NPoEAEUCN TOU opoU €ixe 1D1AiTEPN ONUACia yia TNV Nopeia TNG KAAAIEP-
YEIAG, KaBw¢ aAAayn TngG napTidag Tou opoU €iXE O KAMOIEG NEPINTWOEIG KATAOTPOPIKA
anoteAgopara orov noAAanAaciacuo Twv CTL. Ynnpxav, BERaia, CTL nou aveEapTATWG
OUOTAMATOC KAAAIEPYEIQG, CUYKEVTPWOEWY KUTTAPOKIVWV Kal opoU avantlooovTayv Of
IkavonoinTikd BaBuod. EkTdOC and TIC OUVBNRKEC KAAAIEPYEIAg, PIOAOYIKOI MapAyovTeg
punopei va ennpéacav Tnv ikavotnta Twv CTL va noAAanAacialovTal, 6nwg Ta ¢paivope-

va TG ynpavong Aoyw avTiypapng Kal TnG avoooynpavaong.

Nivakag 35: XapaktnpioTikd Twv CTL nou anouovwénkav ano aoBeveic kal UYIEIC

UAPTUPEC.

CTL Px EidikéTnTta in‘;fg:;';aq x noAAanA DivT  noA*
N#2 025A075/12 P7 MAGEA3-Al G/R 1,4 120 >90
N#5 001A034/52 P6 MAGEA3-A2 D/P 2,2 147 70
N#5 001A134/1 P4 MAGEA3-A2 G/R 2,2 147 87
N#8 044A202/10 P7 MAGEA3-A2 G/R 4,8 35 >90
N#8 044A202/40 P7 MAGEA3-A2 G/R 1,5 112 >90
N#8 044A202/46 P7 MAGEA3-A2 G/R 3,2 53 >90
P#23 023A149/3 P7 MAGEA3-A2 G/R 5,5 31 60
P#23 023A149/64 P7 MAGEA3-A2 G/R 1,1 153 86
P#23 023A166/70 P7 MAGEA3-A2 G/R 3,5 48 <30
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4.5. DAINOTYNIKOEZ XAPAKTHPIZMO: CTL

4.5.1. EKOPAZH AEIKTQN ENI®ANEIAZ

Ta CTL nou anopovwénkav and uyleic kal aoBeveig XapakTnpioTnkav QaivoTunika
UE KUTTApOMETPIa ponc w¢ Npoc TNV £KPPAcn JEIKTWV EMIPAVEIAC NOU XapakTnpilouv
To oTadio diagpoponoinong Toug. ‘OAol oI KAwvol ATav BeTIkoi yia Tnv 1copoppn CD45-
RO ka1 apvnTikoi yia Tnv CD45-RA 1copoppn (Miv. 36). AveEapTATWG NpogAeuong, OAol
ol kKAwvol gEppalav To Ociktn CD28, aAlAa ox1 To CD57. Q¢ npoc TNV £KpPaAcn Tou
CCR7, dUo CTL uyiwv atopwv Kal £vog acBevn €ixav kal BETIKOUG Kal apvnTIKOUG nAn-
Buopouc (Eik. 24), evw Ta undAoina deiyyata NTav apvnrika.

Nivakag 36: ®arvoTuniko¢ xapaktmnpiouoc Twv CTL nou anouovwenkav ano acOeveic
Kal UYIEIC UAPTUPEC.

T kutTapikog EidikéTnTa  CD45RA  CD45RO  CCR7  CD57  CD28

KA®VOG
N#2 025A075/41 MAGE-A3.A1 - + + - +
N+#5 008A034/53 MAGE-A3.A2 - + + - +
N#5 008A134/81 MAGE-A3.A2 - + - - +
N#8 044A202/10 MAGE-A3.A2 - + - - +
P#23 023A149/3 MAGE-A3.A2 - + - - +
P#23 023A166/46 MAGE-A3.A2 - + + - +

4.5.2. EKOPAZH METArPA®QN CD28 kKAI BCL2

ZTnv npoonabeia va xapakrtnpiotouv Ta CTL nou anopovwdnkav and UYIEIG kal
aoBeveic peAetnBnke pe PCR npaypaTtikol XpOvVou N £K(PACNH CNMAVTIKWV Hopiwv yia
Tn diagoponoinon Kal Tnv €niinon Twv AEYPOKUTTApWY, ONwg cival To CD28 kal To
BCL2 avTioToixa [180, 181]. Mpogékuywe nwe n £kppacn Twv popiwv autwv ora CTL
Twv acBevwv Otv JIEPEPE onuavTika ano Tnv ekepaon ora CTL Twv uysiov JoTwv
(Miv. 37 ka1 38).

H ekppacon Tou CD28 digpeuviBnke o U0 KAWVOUC aoBevwv Kal dU0 KAWVOUG
uysiwv 0OTWV. Zav pubBuIoTAC yIa TN OXETIKN €K@pacn Xpnolgonoinénkav PBMSs Ta
onoia eixav dleyepBei e PHA. H £kppaon ora CTL Twv acBevwv ATav 39-64 QopEg
XaunAoTepn ano To pubpiorn (Miv. 37). ZToug UYIEIC N ypauun Tou dOTn N#2 napou-
olace oOpoia ekppacn Pe To puduioTh, evw n Ta CTL Tou d0Tn N#8 cixav 37 QOpEG
XaunAoTEPN £Kppaacn.
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Eikova 24: ®aivoTuniko¢ xapakTnpiouog e kuttapouetpia porc duo CTL uyiwv kai duo CTL aoBevw
MOAULEDPEG Kail TNV Ekppacn OEIKTWY EMNIPAveiac nou xapakrnpidouv To orddio diapoponoinons Twv T KU1
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Nivakag 37: MeAsTn TG Ekppaonc Tou CD28 os CTL nou anouovwnkav ano acOeveic
Kar vyieic uapTupec ue Real Time PCR.

CTL CD28 Ct B2M Ct MocooTd ékPppaonc*
PBMCs +PHA 23,06 9,12 1,000
N#2 001A134 24,85 10,88 0,979
N#8 044A202 30,48 11,34 0,027
P#23 023A149 29,84 9,89 0,016
P#23 023A166 29,53 10,31 0,026

* pg Baon Tnv €k@paon ora KUTTapa nou dieyEpdnkav pye PHA

H ¢kppaon Tou BCL2 peAetnOnke ora idia deiypata. Zav puBuIOTAC OTNV nepi-
NTWON auTr XpnoldonoInénke yia osipd B KuTTapwv YETACXNUATIONEVWVY UE TOV EBV 10.
H €k@paon Tou BCL2 ora CTL Twv aoBsvwv Kal TWV UYIWV dOTWV Kupaivovtav ano
deiyua oe dsiypa, eppavidovrac Tn WIon €k@paon oto 00Tn N#2, uExpl kar Tn dinAacia
ek@paon aro 50tn N#8 (Miv. 38).

Nivakag 38: MecAetn ¢ ekppaoncg Tou BCL2 oe CTL nou anoyovwénkav ano acOeveic
Kai vyigic uaptTupec ue Real Time PCR.

CTL BCL2 Ct B2M Ct MocooTd ékPppaonc*
ROSI EBV 26,10 9,68 1,000
N#2 001A134 36,41 19,07 0,527
N#8 044A202 26,55 11,34 2,297
P#23 023A149 26,62 9,89 0,801
P#23 023A166 26,29 10,31 1,352

* pe Baon Tnv €kppaon ora EBV kUTTapa

4.5.3. ANAAYZH TOY TCR

H avaAuon Tou €1d1koU unodoxea Twv CTL npaypuaTtonoindnke os £va npwTto oTadio
UE KUTTApoueTpia pong Ye Tn XphAon tou IOTest Beta Mark tng Beckman Coulter (EiK.
25). H avaluon Pe Tn TEXVIKA auTh kal anokaAuwe Tn VB aAucida Tou TCR yia Téooe-

PEIC KAWVOUC UYIDV JOTWV Kal £va KA@wvo agBevouc (Miv. 39).
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Nivakag 39: Mpoodiopiouo¢ Tn¢ VB aiuagidac Tou TCR ue T xpnon tou IOTest Beta
Mark ora CTL nou anoyovw@nkav ano acOsveiC Kal UYIEIC HAPTUPEC

CTL E1dikoTnTa VB* CTL E1dikoTnTa VB*

N#2 025A075 MAGE-A3.A1 TRBV 11-2 P#12 038A012 MAGE-A3.A2 -

N#5 001A034 MAGE-A3.A2 - P#23 023A149 MAGE-A3.A2 TRBV 29

N#5 001A134 MAGE-A3.A2 TRBV 4-3 P#23 023A166 MAGE-A3.A2 -

N#8 044A202 MAGE-A3.A2 TRBV 30

“ovopatohoyia cUpQwva pe Tn diedvn Baon dedopévwy IMGT [172,173]

e kapia nepinTwon dev npoekuye idia VP aAiudida Tou TCR avaueoa ora deiyua-
Ta. Ze dUo deiypyata acBevwv dev ATav duvarth n €Eaywyn CUNNEPACNATOC, KABwG N
TEXVIKA auTh kaAunTel To 70% TOU PENEPTOPIOU TWV (PUCIOAOYIKWV aAucidwv VB Tou
TCR. MapoAa Ta WPEIOVEKTANATA TIC MEBODOU, N TEXVIKN AUTH ANOKAAUWE ONUAVTIKEG
nAnpogopieg yia Ta CTL nou npogpxovTtal and Ta idia atopa. ‘Onwg ¢paivetal grov niva-
ka 39 Ta CTL Tou d0Tn N#5 av kai éxouv Tnv idia £101kdTNTA, PEPOUV JIAPOPETIKA VP
ahucida Tou TCR, cuvenwg &xouv diagopeTikd TCR, npokeiTal dnAadn via OIapopETI-
koUG kKAwvouc. To idlo cupnepacua npokunTel kalr yia ta CTL Tou aocBeviy P#23
023A149 ka1 023A166. Epooov dev pepouv Tnv idla VB aiucida, dev £xouv MPoEABE]
ano To idio apxIikd KUTTApo, NPOKeITal dnAadn vyia dIaPpopeTIkoUC T KUTTAPOAUTIKOUG

KAWVOUC €vavTl Tou idlou, OJwWG, NenTIdiou.

Ta anoTeAéouaTa nou Npoékuywav anod TNV KUTTAPOUETPIa ponc enainBeuBnkayv We
MOPIOKEC TEXVIKEG, ME TN XPNON EMIAEYHUEVWV EKKIVATOV nou kaAuntouv 10 100% ToOU
penepTopiou Twv TCR (Miv.40). ZTOUG KAWVOUG TOUG OMOIOUC UMMNPXE anoBnKEUUEVO
UAIKO PE TNV pop®pn 1Ifnuatog, npayuartonoin®nke eEaywyn RNA, ouvBeon cDNA kai
Tautonoinon TNG VB nepioxng tou TCR, onwc £XEl neplypa®ei ornv napaypago 3.13.B.
e kanoieg nepinTwoel (N#5 001A134 kair P#12 038A012) dev ATav duvaTh n ansu-
Bciac eEaywyn anoTeAEOUATOC UE MOPIAKESG TEXVIKEG. MPoEKUWE NwC ota OsiyyaTa onou
nAnBuopdg nou xpnoipgonoindnke dev NTAv anodAuta KAwVIKOG, AOYw TNG evioxuong He
PCR, npotgkuntav noAAAnAec VB aAucidec kal dev nTav duvaTn n Tautonoinon Tou
£101KoU povo nAnBuouoU. ZTIC NEPINTWOEIC AUTEC NPAYUATONOIRNBNKE HayvNTIKOG diaXw-
PICUOC TOU £10IKOU nAnBuopoul kal snavaAngpenke n Tautonoinon Twv CTL. MeTd TO
dlaxwpIioud Ta anoTteAéoparta nTav nio EekdBapa kalr avedsifav yia Tov KAwvo P#12
038A012 omi €£xe1 VR7(1-8) kai yia Tov kKAwvo N#5 001A034 VB29-1.
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Eikova 25: EAsyyoc 1nc VB aAucidac Tou TCR ue tn xprion Tou I0Test Beta Mark tnc Beckman Coulte
KToypaupara @aiverar n oplo8ernon Twv {wvravav kal Twv CD8" kutTdpwv. AMOKAEIOTNKE 0 Un €10IKOC
€101k ouvdeon Twv avriowudTwv (3° kai 4° orikToypauua). O kKAwvog N#8 028A202 anokaAu®Bnke n
nrav BeTikOg povo orov C ouvdiaouo kai @Bopile oro FITC.
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Nivakag 40: [Tpocdiopicuog Tnec VB aAucidac Tou TCR ue PCR.

CTL EidikoTnTa VB* CTL E1dikoTnTa VB*
N#5 001A034 MAGE-A3.A2 TRBV 29-1 P#12 038A012 MAGE-A3.A2 TRBV 7-3
N#5 001A134 MAGE-A3.A2 TRBV 4-3 P#23 023A149 MAGE-A3.A2 TRBV 29-1
N#8 044A202 MAGE-A3.A2 TRBV 5-1 P#23 023A166 MAGE-A3.A2 TRBV 5-8

>Tn ouvexela, ol npoonddsiec Tautonoinong Tou TCR enikevTpwOnkav ora dsiyyaTa
TWV aoBsvwv OTa onoia NPoEkuYav NePICoOTEPEC TNG Miag CD8 T ypauuec idlag 101kO-
TNTAG. TNV NEPINTWon Tou acBevn P#23 and Tn diadikacia Tou MLPC anopovwénkav
kaTta Tn didyvwon 7 CD8 T ypaupeg nou avayvwpilav To MAGE-A2.A2 nenTidio KAl PETA
Tn Bepaneia pia ypapun tng idiag e1dikotnTac (Eik. 26). O gToxog nrav va diepeuvnBei
£av Ta avTiyovoeldika CTL £xouv opoloug N diapopeTikouc TCR unodoxeic, yia va diani-
oTwOei £av £xouv npo£ABel and To idlo napBevo T kUTTAPO N NPOKEITAl Yia JIAPOPETIKA

KUTTapa nou avayvwpilouv To id10 nenTidlo.

ZeKIVWVTAG and ToUuG KAWVOUG Nou anopovwdnkav ano Tov acbevi P#23 Tauto-
noimndnke n VB nepioxn Tou TCR, evioxuBnke 1o TUnua V-C kai akoAoUBnoe nAnpng
aAAnAouxion oAokAnpng TnG B aiucidag (Eik. 27). H gUykpion HE YVWOTEG aAANAoui-
£C MOU €ival KaTaxwpnueéveg os Baocsic dsdopsvwy (www.imgt.org) avedeiEe TIG neplo-
¥£G V-D-J-C Tng B aAloou yia Toug dUo KAWVOUC Kal ENAARBEUCE TO AnNOTEAECUA TNG
KUTTAPOMETPIAC pong nwc NpOKeITal yia S1apopeTIKOUG KAWVOUG.

Me Baon TIC aAAnAouxiec Twv U0 KAWVWY oxedidoTnkav ol ekkivnTeg R1: CC TTT
AGG GGG TAC ACT GAA GC nou npoodéveral orn CDR3 nepioxny Tou CTL P#23
023A149 kai R2: GC TTG GGA GGA CAG GAC GG nou npogdéveral arn CDR3 nepioxn
Tou CTL P#23 023A166 kai akohouBnoe nested PCR pe 1o cDNA Twv ypappwv TOU
aoBevn P#23. MNpogkuye OTI oTIC £nTa CD8 T ypauueg kata tn diayvwon avTioToixou-
oav Tpeig diapopeTikoi TCR, nou gpgavifovrav TPEI POPEG OTIC OUO NEPINTWOEIG KAl
pia otnv TeAeutaia nepintwon (Eik. 28). Metd Tn Bepancia dianioTwONKE NWS 0 AVTI-
MAGE-A3.A2 kKAWVOG nou avixveldnke atnv nepIPEPEIa €ixe TNV id1a B AAUCo UE TN pia
ano TIG ouadec KATa Tn d1ayvwaorn.

Nivakag 41: Mpocdiopiouoc Twv V-D-J-C nepioxwv TN¢ B aAucou oTou¢ dU0 KAWVOUC
TOU aoBevn P#23

AAAnAoUyion
CTL TCR (PCR) VB CDR3 JB CB
P#23 023A149 Vb29 VB29-1 PGTFRGY JB1.1 CB2
P#23 023A166 Vb5(4-8) VB5-8 GGQDG J1.5 CB2
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EikOva 26: KUTTApOUETPIKN EIKOVA TWV yPauuwyv rnou anoyovwénkav ano tov acbevr) P#23. S1nv npc
MLPCs katd 1n Oi1ayvwan Kai ornv avTioToixn Ocipd n KUTTAPOUETRIKI avdAuon Twv nAnBucuwv rnou a
KaAAigpyeia. Me oTikTn ypauun (027A225) ansikovideTal n KUTTAPIKN yPAauun nou anouovwenke UeETd Tn
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N#5 001A034

N#8 044A202

P#12 038A012

P#23 023A149

P#23 023A166

CTC TGC AGC GTT GAA
L € & V¥ E

VB29-1

GCC AGC AGC TTG
A S 8§ L

VB5-1

CTC TGT GCC AGC AGC
L C A S S

VR7-3

TAT CTC TGC AGC GTT
¥ L G B ¥

VB29-1

TGT GCC AGC AGC TTG
C A S S L

VB5-8

GGC GAA CTA TTG GCC CGC AAC GGA
G E L L A R N G

DB2 CDR3

GAA GGG TAC GAC
E G ¥ D

DB2 CDR3

CTG TCC GGG ACT AGC GGT
o S G nf S G

DpR2 CDR3

CCC GGG ACC TTT AGG GGG TAC
P G I I R X5 W

DB1 CDR3

GGA GGA CAG GAC GGT
G G Q D G

DB1 CDR3

GAG ACC CAG ... CTG GTG
E T Q .. L V

Ip2-5

ACC GGG GAG ... ACC GTA
T G E .. T ¥

p2-2

GAG ACC CAG ... CTG GTG
E T @ = L ¥

JB2-5

ACT GAA GCT ... ACAGTT C
T E A w T ¥

JB1.1

CAG CCC CAG ... TCC ATC (
Q P Q .. S I

JB1.5

Eikova 27: O1 aAAnAouyiec Twv V-D-J-C nepioyxwv tn¢ B aAvoou Tou TCR Ttwv CTL uyelwv doTWV Kal ac

@eTal n aAAnAouyia Twv Baoewv DNA, akoAouBei n auivo&ikr) aAAnAouyia kar n ovouaoia 1ng KABE nepio;
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p#gq L P —— O OO ——» (23A079,023A005, 023A204 —— VB+20-1, 5-8
T O1Iayvworn
OOO ——» 023A149,023A153, 0234199 — VB29-1 PGTFRGY JB1.1 CB1

O — » 023A166 ———» VB5-8 GGQDG IBL5 CPL

P#23 perg ———» O — (27A225 — \/§29-1 PGTFRGY 1B1.1 Cf1
TN Bepaneia

Eikova 28: V-D-J-C nepioxec ™G B aAvcou Tou TCR Twv KUTTAPIKWV YPAUUWV MoU
anouovwlnkav ano Tov acgBevi) P#23, npiv kai YETa Tn Bepancia

e £va OsUTepo acBevn (P#12) pe noAAanAn anavrnon evavt Tou MAGE-A3.A2
nenTIOioU, NPOEKUWYE LOVOKAWVIKO Npo@iA. ZTov aoBevh auTo, anopovwinkav kata mn
diayvwon 11 CD8 T ypapuég. And auTeg emAEXBNKE 0 NANBUOUOC PE TNV KAAUTEPN
KUTTAPOUETPIKN €IKOVA Kal akoAouBnoe payvnTikog diaxwpiopog Tou €1dikoU nAnBu-
opou, kataAnyovrac o€ €va nAnBucopo BeTikd yia To noAupepég >80%. Ze auTto TO
deiypa €yive TauTtonoinon Tou TCR Kkal NPoEKUWE nwG 0 KAWvOG P#12 038A012 £xel
VB7(1-8). AkoAoUBnaoe svioxuan Tng B aAloou pe PCR kar aAAnAoUxion Tou npoiovToc.
Mposkuwe Nwe 0 KAWvog P#12 038A012 gpepel Tig avadiata&eig VR7-3, DB2, IB2-5 kai
CB2 (Eik. 27). Tehog, n aAAnlouxia TnG B aAlOou OUYKPIONKE PE TwWV UMNOAOINWV
Ypaupwv Tou idiou agBevn Kal NPoEKUWE nwc ol 9/11 ypappéc Tou acBevr P#12 avri-
agroixoUv aToV idI0 KAWVOTUMO, EV® unoAoineg dUo ypapuég dev nrav duvarto va &sTa-

gTouv, AOYw TNG PIKPAG NocoTnNTag UAIKOU.

4.6. NEITOYPIriKoz XAPAKTHPIEMOZ CTL

4.6.1. MAPArQrH KYTTAPOKINGN

ZTa nAaiola Tou AEITOUPYIKOU XapakTtnpiopgou diepeuvnBnke eav Ta CTL eivar ikava
va napayouv KUTTAPOKIVES £neiTa and OlEyepon HE TO NenTidlo Nou avayvwpilouv. Z&
Jia npwtn @aocn, xpnoigonoinOnke evooKUTTAPIA XPWON YIA KUTTAPOKIVEG KAl avaAiuon
ME kuTTapoueTpia pong (Eik. 29). Adyw Tou PeEyAAou apiBuol Twv KUTTApWY Nou anai-
TOUVTAl YIa TNV TEXVIKN aQuTh, n avaiuon npayuartonoi@nke O NEPIOPICUEVO apIBPo
CTL, Ta onoia xpnoipgonomnBnkav yia tTnv npotunwon Tn¢ peBoddou (CTL1-3), og €va
oeiypa uylolg (N#2 025A075/41) kair os €va dsiypa acBevouc (P#23 023A166/70)
(Miv. 42).

'Onw¢ npokUNTEl and Ta anoTeAegpata Tou nivaka 42 oAa ta CTL ave&apTrTou
NPoeAcUCEWC ATAV Ikava va napayouv IL-2 kai IL-4 petd ano sidikn diEyepan, Xpnaoi-
ponoiwvTag ite EBV- B kUTTapa €iTe kapkivika KUTTapa kataAAnAou HLA wg avTiyovo-
napouaiaaTika. ‘Ogov agopa Tnv IFN-y, 0Aa Ta dsiypaTta pe £€aipeon Ta CTL Tou aoBe-

VIl napnyayav Tnv CUYKEKPIPLEVN KUTTAPOKIvVN O JIAMOPETIKA NOCOOTA MOU KUMPaivo-
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Eikova 29: EvOokuTTdpia Xpwon yia Kuttapokives o€ CTL aoBevoug Kal uyeioug 00Tn. Angikovidovrai
TWV KUTTAPOKIVWV LETA ano €idikn OIEyepon o€ avrinapdBson pe Tn un €dikn dIEyeporn. £1a TETpdywva
oUWV O KABE TETApTNUOPIO.
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vrav and 4-30% Ttwv KuTTapwv. AvTiOeTa, o Kapia nepinTwon dev napatnprnenke
napaywyn IL-10. To ocuotnua avTiyovonapouciaong Oev ¢pAavnke va ennpealel Tnv
napaywyr Kuttapokivov ano ta CTL, kaBw¢ aviXveudnke To idI0 NPOTUMNO NAPAYWYNG

KUTTAPOKIVWV AVEEAPTATWG ToU £peBiouaroc.

'Onwe £yive avTIANNTO, WE TNV TEXVIKA QUTRA, N avixveuon f Pn TnG €KAOTOTE KUT-
TApoKivng NTAv enavaAfyiyo anoTéAECUA, VW TO MOCOCTO TWV KUTTAPWV MOU TNV
eEEppaoav dIEPepe a10BNTa akoun kal oro idlo Osiyya. MNa napdadeiyua, orny NeEPINTWon
Tou CTL2 n mapaywyn Tng¢ IFN-y ATav nevranAacia ornv snavaiAnyn Tou MNEIPAPATOC
kal ornv nepintwon Tou CTL1 n napaywyn tng IL-10 ATav dekanAdaia.

Mivakag 42: Exppaon kutTapokivwv and ta CTL nou anopovwBnkav anod acBeveic kai
uyieic uaptupeg. O1 apiBuoi avTinpoowneyouv TO NO0TOCTO TOU NANBUaUoU nou e&eppa-
e TNV KUTTApokivn (+: EKQpacn e Npoadnkn idikou nenTidiou, -: XwpIic NENTId0).

EBV-B kuTtTapa Kapkivika

% IFNy IL2 IL4 IL10 IFNy IL2 IL4 IL10

+ - + -+ -+ -+ - + -+ -+ -
CTL1 4 0 3 0 14 2 0 O
cTL,r 18 2 3 2 37 2 0 0 16 2 30 2 37 2 0 O
CTL2 30 2 18 2 14 2 0 O
CTL2 6 0 8 0 4 0 0 0 11 2 i5 2 7 0 0 0O
CTL3 5 0 6 0 5 0 0 o0 5 o0 4 0 5 0 0 o0
N#2 20 2 5 2 23 0 0 0O
P#23 2 2 5 2 7 0 0 0 1 o0 4 0 4 0 0 O

Epooov n evdokuTTapia Xpwon Oev UNOpeos va anokKaAUWEl NOCOTIKEC OIAPOPES
avaueoa ora CTL and aoBeveig kal UYIEIG HAPTUPEG XPNOIMONOINONKE PIKPOOPAIPIdIaKn
KUTTAPOUETPIA YIa TN PETPNON TNG EKKPIONG KUTTApoKIivwy anod Ta CTL. AlgpeuvABnke n
ekkpion IL-2, IL-4, IL-5, IL-10, IFN-y ka1 TNF-a peta ano €i1dikn digyepon (Eik. 30).
'Eneira and enwaon pe EBV-B kUTTapa nou napoucialav To NeNTIOI0 Nou avayvwpifouy,
OAOl O KAWVOI Pnopouoav va €KKPIiVOUV ONPavTikeG nocotnteg IL-2, IL-4 kar IL-5,
Xwpic Opwe va naparnpnBouv diapopec avapeoa ora CTL ano acBeveic kal vyisic. IFN-
y kal TNF-a avixvel8nke og XauUNAEC CUYKEVTPWOEIC TNG TAENG Twv 2-10 pg/mL, evw
ekkpion IL-10 napatnpn®nke povo os £va deiyua aoBevh (P#12 038A012). Ta CTL Ta
onoia snwacTtnkav pe EBV-B kUTTapa Xwpic Tnv napoucia nenTidiou dev gupavioav

£KKPION KUTTAPOKIV)V.
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Eikova 30: /Tapaywyn kutTapokivwv ano avtiyovoegldika CTL nou anouovwénkav ano
uyIgic uapTupec (w) kai aoBeveic e kapkivo Tou nveupova (e) ensita ano €idikn OIE-
vepan. O1 ypauuEC avTinpoowneUoOUY TN UECN TIUN TNG CUYKEVTPWONG yia KAOs oudda.

4.6.2. AYTIKH IKANOTHTA

H AuTikn 1kavoTnTa Twv CTL nou anopovwOnkav a§iohoyndnke Pe Baon Tnv ikavo-
TNTA TOUG VA OKOTWVOUV KUTTApa oTOxoug nou napoucialav To NeNTIOI0 Nou avayvwpi-
Couv. Ta anoteAéopata and Ta neipdparta Along Xpnolgonolwvtag EBV-B kUTTapa kai
KapKIvika KUTTapa oav KUTTapa OTOXOUC, napoucialovral CUYKEVTPWTIKA OTOV nivaka
43, Ta TNV NPoTUNWOnN TWV NEIpauaTwyv Xpnoiponomenkav dvo CTL nou anoupovwOn-
Kav ano uyigic paptupeg veapng niikiag (CTL1 kar CTL2) kai avayvwpilouv Ta MAGE-
A3.A2 kal MAGE-A3.A1 nenTidia avTioToixXa.

‘'OAoI 01 KAWVOI ATAV 1KAVOi va avayvwpeioouv KAl va OKOTWOOUV KAPKIVIKA KUTTapa
KataAAnAou HLA Ta onoia ekppadouv Tnv npwTteivn MAGE-A3, av Kal yia va yivel duva-
TA N avayvopion ATav anapaitntn n npoodnkn e&wyevoug nenTidiou (Eik. 32, navw
oe1p@). EEaipeon anoteheoav Ta avTi-MAGE-A3.A1 CTL Ta onoia avayvwpifouv TO ne-
nTid10 MAGE-A3.Al61-160. ZTNV MNEPINTWON TWV KAWVOV QUTWV N avayvwpeion kai Auon
TWV KAPKIVIKOV KUTTAPWV NTAV TNG idlag TAENG PE Kal Xwpig TNV npoadnkn e§wyevoulg
nenTidiou. Opoiwg, 6Aa ta CTL ATav 1kava va Alcouv EBV-B kUTTapa (Eik. 32, KaTw
ocIpa) OE PIKPOTEPO OpwCG BaBud and Ta kapkivika (p=0,0127). H avayvwpion Arav
ouvaTtn poévo PETA anod npooBnkn e&wyevoug nenTidiou, kabwg Ta EBV-B kuTtTapa dev
skppalouv TNV npwTeivn MAGE-A3.

To nocgoaTd TNnG €101KNG AUoNG ouykpiBnke ota CTL aoBevwv Kal UYEIMV 00TV
otnv avaloyia 10:1 kal 6nw¢ NPogkuWe anod Tn oraTioTikn avaAuon, Ta CTL ano uyiEig
PApTUPEG €ixav KaAUTEPN AUTIKN IkavoTnTa cuykpivopeva pe CTL nou anopovwdnkav
ano aoBeveic (p=0,013) (Eik. 31).
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NMivakag 43: Autikn) ikavotnTa Twv CTL nou anouovwBnkav and acBeveic kai UYIEIG
paptupeg. O1 apiBuoi avTinpoowneUouv TO MOCOOTO TNG £10IkNG Auonc (E: EBV-B kuUT-
Tapa, T: KApKIVIKG KUTTApa, +: UeE npoobnkn €idikou nenTidiou, -: Xwpic NENTION0).

CTL EidikoTnTa Auon %
E+p E-p T+p T-p
CTL1 017A163/31 MAGE-A3.A2 80 -2 80 3
CTL2 049C058/3 MAGE-A3.A1 67 1 85 80
N#2 025A075/41 MAGE-A3.Al 68 0 64 89
N#5 001A034 MAGE-A3.A2 85 15 100 2
N#5 001A134 MAGE-A3.A2 89 6 87 7
N#8 044A202/10 MAGE-A3.A2 32 0 65 -2
P#12 038A012 MAGE-A3.A2 30 21 57 16
P#23 023A149/3 MAGE-A3.A2 8 -1 26 2
P#23 023A166/70 MAGE-A3.A2 47 0 69 2
120
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Eikova 31: A. Aumikny ikavotnTa Twv CTL nou anopovwénkav ano uyIeic HAPTUPEC (m)
Kar aoBeveic UE kapkivo Tou nveuuova (e). Angikovidovralr Ta noocooTa AUonc UE TN
xpnon EBV B-kuTTdpwv Kal KApKIVIK@OV KUTTAPWV 0av KUTTApa OToxouc. Me Aguko
@OvTOo aneikovilovral Ta nMoocooTd AUONC Xwpic TNV npoodnkn eEwyevouc nenTidiou,
EVW ME HAUPO POVTO UETA ano npoolnkn nentidiou o€ cuykevTpwaon 10ng/ml.
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Eikova 32: Aigypduuara €i0IknNG Auonc o OUO0 KAWVOUC UYEIwV OOTWV Kal aoBeVwV, XpPNoIHOMoInVTac
kal EBV-B kUTTapa w¢ KUTTapa oroxouc (Katw oelpd). Me Aeuko @ovTo ansikovi(ovTal Ta nocooTd AUOI
nenTidiou, EVw UE UAUPO POVTO UETA ano npoadrkn nentidiou o€ ouykevTpwon 10ng/mi.
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& pia npoondabeia va dianioTwOel £av Ta uno €Estaon nenidia pnopolyv, £pOCOV
napdyovTal, va napouciactolv anod Ta KApKIvika KUTTapa, Ta TeAeuTaia ekTednkav orn
opaon Tnc IFN-y kal xpnoigonoinBnkav wc kUTTapa oTOX0l OTO AEITOUPYIKO XaPaKTnpPI-
Opo. Ze ouykevtpwon 3 ng/mL kai 9 ng/mL n IFN-y dev €ixe kapia enidpaon oTa kap-
KIVIKG KUTTapa, otav xpnoigonoindnke os dOKIPACIEC NApaywyng KUTTapokivov. Opoi-
WG, Ot JOKIYAOIEG AUTIKNG IKAVOTNTAC O OAEG TIG CUYKEVTPWOEIC NOu JOKIPACTNKaAvV,
Oev ennpéace aiodnTa Tnv Ikavornta Twv CTL va avayvwpifouv Kali va OKOTWVOUV Ta

kUTT@pa oToxoug, Xwpic TNV npoadnkn Ewyevoug nenTidiou (Eik. 33).

80 -

—— Xwpig tretrTidio
—— 10 ng/mL tremTidio
=0—9 ng/mL IFN-y
—8— 50 ng/mL IFN-y
—0— 100 ng/mL IFN-y

Eidikn Avon %
N
o

30:1 10:1 3:1 11 0.3:1 0.1:1
Avaloyia CTL:kUTTApa otoxouc

Eikova 33: Aokiuacia AUTIKNC IKGvOTNTAc O £€va KAWVO agBevoUc Xpnoiuonoiwvrac
KUTTapa oToxouc HETA ano ene&epyacia e OIAPOPETIKEG OUYKEVTPwOEIC IFN-y. Zav
apvnTiko¢ LApTURac xpnaiponomenkav KuTrapa xwpic tTnv npoolnkn eEwyevouc nenTi-
Ofou kai oav BeTIKOC pAPTUPAC Ta idIa KUTTAPA UETAG and enwaocrn LE 1O £10IKO nNeNTIOIO.
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4.6.3. ZYITENEIA TOY TCR

H ouyyévela Tou TCR yia To €101k6 nenTidio kaBopiornke os dUo CTL uyEIwv Kal g
€va dOeiypa aoBevouc (Eik. 34). H cuykévTpwon Tou nenTidiou mou anairolvTav yia va
enireuxBei To 50% Tng peyioTng Along nTav napopola yia 6Aa Ta deiypaTta kai Kupaivo-
vTav peTa&l 3 kal 12 nM. 'Onwg nposkuwe, o0Aa CTL nou €&etaornkav €xouv TCR pe

napopola CuyyEvela yia To €101kd nenTidio.

120
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Eikova 34: Suyyeveia Tou TCR yia 10 €101k0 nenTidoo o€ dU0 KAWVOUC UYEIWV (m) Kai
£VOC aoBevouc (). AnsikovilovTal Ta noogoaTd Auong Ue tn xpnon EBV B-kuTtTdpwv oav
KUTTapa oToxouc.
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5. 2YZHTHzH
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5.1. 2YXNOTHTA ANTIFTONOEIAIKQN CTL

H peAéTn auTh npaypatonoindnke ora nAqiold TNG €AAEIYNC EPNEPICTATWHEVDV
anoTeAsopdTwy OXETIKG ME TNV Unap&n npolnapyxoucac pCTL andvTnong €vavTti Tou
OYKOU OTOV Kapkivo Tou nvelpova, Kabwg TOOO n £vraon daAAd Kal n noiotTnTa Tng
anavrnong auTtng diadpapaTifouv onuavTikd pOAO OTnNV nopeia TNG £vavTl Tou OYKOou
anokpionc. MNa To AOyo auTo, UMOAOYIiOTNKE N ouxvoTnTa TWV KukAogpopoUvtwyv CTL
£vavTl nenTidiov Twv npwTeivioy MAGE-A1 kal MAGE-A3 nou napouaialovTal anod dida-
@opa Ta&ng I MHC popla. KaBwg n ouxvoTnTa TnG napouciac Twv KUTTApwV auTwV
gival 101aitepa XaunAn xpnoipyonoinénke pia 101aitepa €Ee1dikeupevn pPeBodoroyia in
vitro kaAAigpyeiac (MLPC) Twv KUTTApWY QUTWV O ouvOuaouo PUE uWnAng euaicdnoiag
puEBODO avixveuong, Ye Tn xpnon Twv HLA noAupepwv. MNa va sival duvath n aSioAoyn-
on TWV anoTeEAECUATWV OTOUC aoBeveic pe kapkivo, napdAAnAa npayuaronoindnke
availuon Tng ouxvoTnTag Twy idlwv NENTIOIWY O PEYAAO apiBud uyiwv PapTupwy id1ag

NAIKIGKNG opadac.

SuxvoTtnTta avti-MAGE pCTL og aToua xwpic Kapkivo

O1 nAnpo@opieg nou undpxouv via TiIG T KUTTAPIKEG ANAVTACEIG £vavTl avTiyovwy
TWV OYKWV Of ATOMA XWPIC KAPKivo gival EAAXIOTEC KAl £XOUV MPOKUWEl, KUPIWG, WG
napanAeupeg NapaTnPNoEIG anod PEAETEG 0 agBeveic. H yvwaon TG npwTapxIkngG ouyvo-
TNTAC OTOUG UYIEIG €ival onuavTikd OToIxXEio yia Tn oUyKpIon TnG andavrnong OToug

aoBeveic KAl TNV anoTiunon TwWV anOTEAECUATWY O NPWTOKOAAG €uBoAlacuoU.

ZTOUC uyleic papTupeg avixvelBnkav pCTL evavTi Twv nenTidiov MAGE-A3.A2;,71.
279 KAl MAGE-A3.Al165.176 OTO 56% kal 17% Twv deIlyNATWY, AVTIOTOIXd, anodeikvUo-
vTag nwg CD8 T anavThoelg EvavTl avTiyovwy Twv OYKwv OvTwg anavrouvTtal g€ dtoua
Xwpic kapkivo. AvTiBera, dev aviXvelBnke anavrTnaon yia kaveva nenTidio Tng MAGE-A1
npwTteivng, Kabwg kal yia Ta nenTidia Tng MAGE-A3 npwTeivng nou napouaiadovral ano
puopia HLA-A24 kar -B35. 'EvavTl Twv nenTidiov MAGE-A3.A2;,71 279 Kal MAGE-A3.Al6s.
176 N OUXVOTNTA TV KUukAopopoUvTwv CTL kupaivovtav and 1,0 éwcg 3,6x107 CD8 T
kUTTapa. Ta anoTeAéopatd pag cuppwvouv anoiuta Pe nalaldoTepeg peiéTeg [100,
107]. QoT000, OTIC HEAETEC AUTEC n ouxvoTnTa Twv CTL £x&l eKTIUNOEI O WOAIC 4 uvIn
atopga pe dIapoOpeTIKA PeBodoAoyia. AveEapTATWG ouXvOTNTAC, TA ANOTEAECOUATA HAG
eniBepaiwvouy To yeyovoc nw¢ CTL kAwvol nou avayvwpifouv KApKIVIKG avTiyova

KUuKAo@opoUV OTO aija uyiov atopwy.,

To epwTnua nou TiBeTar Aoindv eival yiati CTL nou avayvwpiouv (QUGCIOAOYIKEG
NPWTEIVEC TOU YovIDI®OUATOC £Xouv dlapuUyel TNC entAoyng oTo Bupo. Mvwpiloupe anod
onopadikeg PeheTec [182, 183] kal and Tnv UnNap&n Tng auToavoaoiac NWS auTodpacTIKA
kUTTapa diapelyouv TnG apvnTIKAC enAoync. BEéRaia, Ta avriyova MAGE napoucialouv

123

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64



1I01QITEPOTNTA KAl €ival APQIAEYOUEVO €AV avTinpoownevouv idla avTiyova. Tunikd,
punopei va unoarnpixBei nwg sival idia, Ye Tn Aoyikf Nwc anoteAolV EKQPACH PUTIOAO-
YIK®OV YovIdiwv Tou avBpwnivou yovIdimuaTog. Q0To00, Kabwg ekppalovTal anokAEl-
oTIKG and avoooAOYIKA NMPOCTATEUOUEVEG NEPIOXEG KAl KAPKIVIKA KUTTapa, Oev aviKouv
oTn ogaipa Tou 10iou, ondTte kar Ta CTL mou Ta avayvwpifouv dev xapakrnpifovTai
autodpaoTika. MBavorara, Aoinov, NpokeiTal yia napbeva T kKUTTApA Ta onoia nepino-
AoUv yia Tnv napoucia eEaAlayuévwy KUTTApwy nou £kpubua ekppalouv Ta avTiyova
nou avayvwpifouv. H unoBeon auth eniBeBaiwveTal and To €UpnUa TNG £pyaciag Twv
Chaux et al. [107] nw¢ Ta KUTTApa auTta anopovwvovTtal otov CD45RA™ nAnBuopo kai
DIk pacg un dnNUooIEUPEVA anOTEAEOUATA OF OEIYUATA (PUTCIOAOYIKWV ATOUWY,

SuxvoTtnta avti-MAGE pCTL oe aroua ue Kapkivo rnpiv 1n Bepaneia

M'vwpifovtag nAéov Tn Baacikn oguxvoTnTa TWV KUTTAPWV AUTWV OTOUG UYIEIG Yno-
poUUe va avaAlooups Tnv npolnapxouca andavTnon OTOUC AOBEVEIC PE KAPKiVO Tou
nvelpyova. H yvwon auth eival YEYIOTNG onuaciag yia To OXEDIAOUO MPWTOKOAAWY
avoooBepansiag oTtoug aoBeveig [184]. KaBwg o ordxog Tng avooobepaneiag ival n
gvioxuon Tng npolndpyxoucac andavtnong, n napoucia i anoucia Kal To PEYEBOC TNG
andvtnong auTng €ival Kpioiya oToIxeia yia Tnv £€kBacn Tng Bspaneiag. ZuvonTika, ano
TA ANOTEAEOUATA TNG HEAETNG YNOpoUNE va NOoUNPE NWC ANavTACEIC EvavTl NENTISIWY TNG
MAGE-A3 npwTeivng anavTwvTal ouXva oc aoBeveic Je KapKivo Tou nvelyova, O avTi-
Bson pe TNV anavrnon €vavti Twv MAGE-A1l nenTidiwv. MaAiora, n napoucia EI0IKWY
pCTL dev napouciaos CUCXETION WE TNV EKPPACN TWV AVTIVOVWV OTOV KAPKIVIKO 10TO

TV 01V aoBevwy, oUTE JE KAIVIKONABOAOYIKEC NAPANETPOUC.

ZuxvoTepn nTav n andvrtnon oro MAGE-A3.A2 nenTidlo, OTo 010 OPWG NOCooTOd
Twv OEIYUATWV PE TOUC WAPTUPEC. Eniong ouxvi ATav n anavrnon evavti Tou MAGE-
A3.A24 nenTidiou, og ouxvoTnNTa, OPWG, NOU KUMPAiveTal oTa enineda Tng anavrnong o€
(PUOIOAOYIKG aTopd. XapunAoTepn, aAAd avixveuoiun, ATAvV n anavrtnon £vavTtl Tou
MAGE-A3.B35 nenmidiou. AvTiBeTa, Oev avixveldnkav €idikd pCTL nou va avayvwpi-
Couv Ta MAGE-A1.A1, MAGE-A1.B35 kai MAGE-A3.A1l nenTidia. ‘Ocgov apopd Ta TeALU-
Taia, €ival n npwTn opd nou unoAoyileral n cuxvornta Twv CTL nou Ta avayvwpilouyv
Kal anokaAUNTETAl 1 anoucia I0XUpPnG anavrnong T000 Ot aoBeveig, aAAd Kal O UYIn
aTopd, YEYOVOG Nou BETElI Npog auPIoBATNON TN XPNOIMOTNTA TOUG OTNV avooodspansia

TOU KApKivou.

To péyeBoc Tneg CTL andvtnong evavT Twv avTiyovwv MAGE dev £xel npoodIopIOTEi
oTov Kapkivo Tou nveUpova. Mahiora, aueon oUykpion TG CUXVOTNTA TWV AVTIYOVOEI-
JIKWV auTWV KUTTApwV HE TA anoTEAECUATA nou undpyouv oTn BiBAloypagia cival

OUOKOAO va Yyivel O10TI n PEBODOAOYIKN MPOCEYYION MOU XPNOIMONOINBNKE OTn WEAETN
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auTn ondvia Xpnolponolsital, kKaBwc npokeITal yia pia xpovopopo, nohuefodn kai no-
AunAokn Oladikacia nou anaitei €EeAlyuevo €EonAioud Kal €EEIDIKEUPEVO NPOCWNIKO,
QoT000, OTIC AIYEC MEPINTWOEIC NOU XPNOIMOMNOINBNKE n idla NPOCEyyIon NpoEkuyav
ouykpiolya pe Ta dikG pac anoteAéopata [99, 100, 101]. ZuyKekpiyEéva, T ANOTEAE-
OJaTa pag ival o cupgpwvia Ye Tnv avapopd Twv Zhang et al. [96] ortnv onoia avagé-
PETAl Nw¢ avTI-MAGE-A3.A2 T kUTTapa avixveuovTal Ot pn €UBOAIGCOPEVOUC AOBEeVEIC PE
nnaTokuTTapikd kapkivwpa povo £nerra and eva Prpa in vitro evepyonoinong. ‘Ocov agopd
Tnv avTi-MAGE-A3.A24 andavTnon, ol CUXVOTNTEG Mou aviXveuTnkav ortn OIKN Hag HEAETN
gival napodpoleg pe auTég nou ava@épbnkav and Toug So et al. [176] oc aoBeveic pe peAa-
vwpa kai pn kapkivona®eic. Mpogavwg, n ouyxvotnTta Twv pCTL &vavTi Twv avTiyovwyv nou
xpnolgonoindnkav orn HEAETN eival xapnAoTepn and auTtr nou avagepeTal £vavti dAAwv
avTiyovav Twv oykwv, onwg To Melan-A i n Tupooivaon [185, 186], Ta onoia avikouv
oTa avTiyova diagoponoinong kal ynopouv va avixvelovTtdl ansubegiac ex vivo Ye TN
xpnon HLA-noAupepwv. ‘Onwg, opwe, npokUnTel gival au&nuévn og oUYKPION HE TOUG
UYIEIC JAPTUPEC, KABWC 0 YECOC OPOG TNC ouXvOTNTAC Twv avTi-MAGE-A3 pCTL ortoucg
aoBeveic nTav 7 QPOpPEC uYPNAOTEPOC Anod TO HECO OPO OTOUC UYIEIGC HAPTUPEC, ANOKAAU-

nTovTag moéavn in vivo ena@n pe Ta uno diepelvnon nenTidia.

MapBsva T kKUTTAGpa 1] KUTTAPA UvnungG,;

'Onw¢ avapepdnke, oToug acBeveic avixveuBnke napoucia avTiyovoeidikwv pCTL
ot auEnuévn ouxvoTnTa ot oUYKPION PE TOUG UYIEIC HAPTUPEC id1ag nAIKIGKAC opadac.
MaAioTa, og pia nepintwon acBevolc unoloyioTnke ~40 QOPEC UYPNAOTEPN CUXVOTNTA
avTI-MAGE-A3 pCTL ano Tn p€on ouxvoTnTa OToUC UYIEIC. To uovo nou d1apoponolsi TIG
dUo opadec ival n napouocia Tou OyKou, onoTe eUKOAA pnopei va unotedei nwg n auvin-
MEVN ouxXvOTNTa OTOUG acBeveic pnopei va €ival To anoTeAeopa Tou noAAaniaciacuou
TWV KUTTAPWV AQUTWV UETA ano in vivo eNagpn PE TA KAPKIVIKA avTiyova. Aniadr, oToug
aoBeveic pe uwnAn ouxvornTa, Ta pCTL nou avixveuovTal va avTinpoowneyouv KUTTA-

pa PvAUNG.

AUCTUXWG, N XauNnAR ouyxvoTnTa WUE TNV onoia anavTwvTdl Td KUTTapa autd oTo
NEPIPEPIKO aipya dev pPac €MITPENEl Tov AUECO XAPAKTNPIOUO TOug PeE OeikTeC mou Ba
unopovoav va anokalUwouv To ortadio diagoponoinonc Toug (Mn.X. ICOPOPPEC TOU
CD45 kai CCR7). H pebodohoyia anopdvwong TouG CUVENAYETAI TV EVEPYOMNOINGN TOUG
JE Ta nenTidia nou avayvwpifouv. 'ETol, av kal oAeg ol CD8 T ypappéc kai ol CTL kKA®-
VOl Mou anopovwélnkav (paiveralr va £Xouv TO (pAlvOTUNO TwWV OPACTIKOV N KEVTPIKWV
KUTTapwv Pvnuneg (nap. 4.3 kai 4.5.1.) dev ynopoUye va yvwpiloupe €av o paivoTunog
auToc avTinpoownelel TNV npolndpxouca KATACTACH TWY KUTTApWV N £€XEl enaxBei anod
To cuoTnua TnG kaAAliEpyesiac. Mapopolec npoondbeiec kateAn&av oTo id10 aKpIPWC
ouunépaoya [96, 102].
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EvOiapepouoec nANpoPopIes yia To epwTnua “napbeva n T kUTTApa HvAung” £Xouv
NPOKUWEI and PEAETEG 0 AAAA avTiyova Twv Oykwv, onou €ival duvaTtog o ansubeiag ex
vivo XapakTnpIiopog Toug, onw¢ otnv nepintwon Tou Melan-A/MART-1. Z& dUo ave&ap-
TNTEC MEAETEC DIEPEUVNONKAV TA XAPAKTNPIOTIKA TwWV AvTIiyovoeldikwv Melan-A/MART-1
pCTL og quoloAoyikoUG JAPTUPEC Kal aoBeveic pe peAavoua [187, 188]. Kar oTic duo
peAETeG Ta pCTL TwV (PUOIOAOYIKWV ATOUWV £iXav XapakTnpioTikd napBevwv T KuTTa-
pWV, EVW OTOUC ACBEVEIC TA AMNOTEAEONATA ATAV MIKTA. 'Eva nocooTd Twv aoBevwv
7/10 [187] ka1 7/13 [188] cixav kuttapa pe CCR7+, CD45R0O-, CD45RA+ paivoTuno
Kal un AEITOUPYIKA anavtnon oro nenTidlo Melan-A, ev® ol EvANOUEIVAVTEG AOBEVEIC
napouaialav CCR7-, CD45R0O+, CD45RA- paivoTuno kal Ta £10ika CTL ATav Asiroupyl-
KA. Z& napopola PeAETN, €Estalovrag CTL andvrnon €vavTtl TnG Tupooivaong Kdl Tou
Melan-A, avagépeTal NweG (PAIVOTUNIKEG KAl AEITOUPYIKEG OlAPOPEG eupavifovral oyl
pudvo avapeoa oTtoug acBeveic, aAAd kal avapeoa o KUTTAPA dIAPOPETIKNAG £10IKOTNTAG
orov idlo acBevn [189]. Eivai, Aoindv, mBavo ta CTL Twv acBevwv va sugpavifouv
(aivotuno €ite napBevwyv N T KUTTApWV PVAUNG (KEVTPIKA, OpaoTIKa N TEAIKWCE dlagpo-
ponoinuéva CTL) kal auto, Aoyika, eEapTATal and To €av OTNV NOPEia TNG KAPKIVOYEVE-
ong n/kal Tng €&EAIENG TnNg aocBéveiag, ApBav o enaPn PE TA AVTIYOVA MOU avayvwpi-

Couv Kal uno nolEg CUVONKEG.

Avalovya, unopoUNE va UNoBECOUNE OTI KAl OTOUC aoBeVEIC TNG MEAETNC AUTAC Ta
CTL 8a ynopouoav va napoucialouv OIAMOPETIKNA NPOEAEUCN avaloya PE TNV EKQpaAon
TV avTiyovwv nou avayvwpifouv OTov KAPKIVIKO 10TO KAl TO HIKPONEPIBAAAOV OTnv
neploxn Tou Oykou. ©a avapepBolpue napakdTw O YEPOVWUEVEC NEPINTWOEIC ATOEVOYV
OTIC onoiec ATav duvaToc O NEPETAIpW PAIVOTUNIKOC XAPAKTNPIOUOG. Q0TO000, UE BAoN
Tn dIKA pag avaiuon, pnopolue va unoornpi€oupe OTI oTouC AOBEVEIC Nou PEAETAON-
kav, Ta avTiyovoeldika CTL €ixav Tnv 1kavoTnTa va diagoponoin8olv g KUTTAPA PVA-

HNG.

AoBeveic ue auénuevn pCTL ouxvoTnTa

Ano Tnv avaAuon Tng ouxXvoTnTag OTOUG AOUBEVEIC OE OXEON HE UVIEIC JAPTUPEC
NPoEKUYE NwC Kanolol acBeveic sixav 7-35 Qopeg uwnAOTEPN OUXVOTNTA ANAVTNONG
gvavTl Tou MAGE-A3.A2 nenTidiou. TEToIOU pYeyEBOUG anavTAoEIC anavTwvTal os aobe-
veic yeTa ano spPoAiacpud [99, 100, 115] kal dev £XoUV NEPIYPAPE] NPONYOUPEVWC OE
QUTOUATEG AMNAVTROEIC O AOBEVEIC YE KAPKIVO N UYIEIC, 00OV apopd TA CUYKEKPIUEVA
nenTidia. MNa 1o Aoyo auTod £yive pia NoAU peyain npoondbeia OI1EE0DIKNG PEAETNG TNG
CTL andvTnong oTouC OUYKEKPIUEVOUG aaBeveic.

ZTnv nepinTwon Tou acBeviy P#23 and Tn diadikacia Tou MLPC anopovwOnkav
kata Tn oiayvwaon 7 CD8 T ypaupéc nou avayvwpilav 1o MAGE-A3.A2 nenTidio (f=
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14x1077) ka1 perd Tn Oepancia pia ypappn g idiag e1dikoéTnTag (f=3,4x1077). Z¢ pia
akoun nepinTwon aocBeviy P#12 avixvelBnke akoun PeyYaAUTEPn ouxvoTnTa n onoid
ATav 70x10”7 Twv CD8 T kuTTdpwv katd Tn S1dyvwaon kal napEPeive oTa idia enineda
(75x1077) perd Tn Bepancia. O1 CD8 T ypappéC Nou Npoékuwav PETA anod TECOEPEIS in
vitro evepyonolfoeic napouaiacav (paivoTuno dpacTIK®WV PMVNMOVIKWYV KUTTApPWY, EV® Ol
KAWVOI NOU MPOoEKUWAV £iXav (paivoTuno dpacTIKWV KAl KEVTPIKWV WVNHOVIKWV KUTTA-
pwv (CD45RA,CD45RO*,CCR7%/,CD28%,CD577), Xwpic va pnopoUpe va nolpe €av
auTo avTinpoowneUsl TNV MNpolndpxouod KATAOTACH TOUG N ogeileTal ato cloTnua

gvepyonoinaone.

'Opwe, and Tn PEAETN TNG KAWVIKOTNTAC ToUu TCR NpoEkuWe OAIYOKAWVIKO MPoPiA
yia Tov P#23 pe TouAdyxiotov 3 OIAMOPETIKOUC KAWVOTUNOUG MOU avayvwpifouv TO
MAGE-A3.A2 nenTidio (Eik. 28) kal niBavoTata JovoKAwVIKO npo®iA yia Tov acBevn
P#12, apoU 9/11 T KUTTAPIKEG YPAUMEC, OTIC OMOIEC UMNMAPXE UAIKO npog €E€Taon, €ixav
Tnv id1a akohouBia B aAloou Tou TCR. AZioAoywvTac TNy anavrnon acBevwyv ot gUpo-
Aaopod, €xel diatunwbei and Toug Karanikas et al. [151] nwg BswpeiTal 0TI undapxel in
vivo gvepyonoinon and To nenTidlo, €av n ouxvornta Twv CTL sival yeyaAlTtepn Tou
4x1077 1 €av sppavideTar o0 i810¢ KAwVOTUNOG TOUAdxIoTov o 3/10 CTL oTov idio ache-
vfil. Mg autd Ta dsdopéva pnopoupe va nibavoloynooupe yia Touc dUo aocBeveic nou
e€eTdoTnkav nwg orn d1adikacia TNG KApKIVOYEVEDNG N Kal TNG €EEAIENG TNG aoBéveldg
Touc Ta avTi-MAGE-A3.A2 CTL npBav ot gnagn PE Ta avTiyova nou avayvwpilouv
noAAanAacidornkav kal dlagpoponoinénkav os KUTTapa YVAUNG, Ta onoia yia diapopoug
AOYOUG Jev KATAPEPAY VA OAOKANPWOOUV WId ENITUXN avooiakn andvrtnon Kal napeEyel-
vav va KukAo@gopouv Ot pla auEnuévn ouxvoTnTd. AucTuXwc n dianiotwon auTn Ogv
ATav duvatd va snainBeuBei kal oTa unohoina deiyuaTta, Aoyw aduvapiac noAhanAaoi-
aopoU Twv avTioToiXwv nAnBuouwv. Ta NEPICTATIKA auTA anoTeAolV, OPWC, ONUAVTIKEG
evdeifeic o1 anavtnon oto nenTidlo MAGE-A3.A2,71270 AQUBAVEI XWPA in vivo Kal Yahi-

oTa oupBaivel autTouara.

Enidpaon tnc xnueioBepansiac orn ouxvornTa twv pCTL

AlGpopa avTIKApKIVIKG BEpaneuTika oxnuaTa (paiveralr nwg ennpealouv Tnv avri-
YOVIKOTNTA TOU Kapkivou. H Xelpoupyikr napeppacn, yia napadeiyua, agaipei €va
TEPACTIO MOCOCTO KUTTAPWYV, MNOU EVOEXOMEVWC EKPPAlouv OIAPOPETIKA KapPKIVIKA
avTiyova, evw n anoénTwaon Nou NPOKAAEiTal anod Tn akTIivo- Kal XNUeloBepanegia £xel oav
anoteAeopa Tnv au&nuevn napouciaon nenTiIdiwv Twy Oykwv anodo Ta APCs. ZTo nAaioio
auTo, JIAPOpPEC WEAETEC £EETAOAV CUOYETIOEIC TwWV OXNUATWV AUTOV HE TNV AVOOIAKN
andvtnon Kal avepepav BETIKA OXEON O KANOIEC NEPINTWAEIC, avoiyovTac To OpOuo via
OUVOUAOWEVEC XNUEIOAVOOOBEPANEUTIKEG Epapuoyeg [190, 191, 192].
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H oionAativn (cisplatin) eival éva napaywyo nAaTivac nou Opa ocav avTIvVEONAdA-
OMaTIKOC NapayovTac, ENAYOVTAc TOV KUTTAPIkO BAavaTto PECW anonTwong n VEKPWONG
[193]. EkTOoC and Tnv €nidpacn nou £Xel aTnv nippaduvon Tng avanTtu&ng Tou OYyKou, N
XpAon Tou (apuakou autoU Bewpeital Nw¢ dNUIOUPYEI MEPICCOTEPO AVOTOYOVIKOUG
oykouc. Na To AOYo auTO XpnoIdonoInénke o neipayaTika JovTéAa, oTa onoia €nako-
AouBnoe guPoAlaopog Ye avTiyovika nenTidia, odnywvrac o BEATIWON TNG £vavTi Tou
oykou CD8 T anavtnong [194, 195]. Qotdoo, dev £x€l npayuaronoin®si noooTikn a&lio-
Aoynon Tng enidpacng Tng ouoiac autng otov avBpwno. Mpoc Tnv katelBuvon auTh,
efeTaoaue €av n Bepaneia Ye akTivoBoAia n/kar n xnuelodepansia Y olonAarivn €nidpa
oTn ouxvoTnTa otnv onoia avixveuovTal avTiyovosldikd £vavTt Tou oykou pCTL. MeAe-
TAONnkav 16 aoBeveic kATA Tn dIAYVWON KAl £va TOUAAXIOTOV XpOvo WETA Tn Bepaneia.
Agv napartnpnénkav onuavTikeg diapopeg, oUTE otn ouxvornTta Twv pCTL, oUTE €né-
KTaon TnG andvrtnong o ueyaAllTepo apiBuo nenTidiwv. Ta AnoTEAECUATA AUTA, av Kal
ATav PN avauevoueva, £Xovrac unown TIC evOei&eic and neipapartika povréda os {wa,
£€nyolvTal ano To yeyovoc Nwc ol NANpopopiec nou npokUNTOUV anod TETOIA WOVTEAQ
dev gival eUKoAad QapuocieG otnv KAIVIKA npd&n. EninAféov, oTav €£EAyoupE oupnepa-
opaTa ano TETOIOU €id0UC PEAETEC, ANAITEITAI NPOCOXN, KABWC Ta YovTéAa oc {wa dev
NPOCOHUOIWVOUV TO £VOEXOUEVWG AVOCOKATACTAATIKO HIKPONEPIBAAAOV OTNV nNEPIOXN
Tou OYKoU Kal Ogv npEnel va odnyolv ot PeEYAANC KAIJakag SOKIMEC XWPIC va £XEI Npo-
nynBei kAivikr afioAdynon oc aoBeveic Ye KApPKivo Kal 0¥l O NovTikia.

SuxvornTta avti-MAGE pCTL o€ TILs

>Tnv npoonabesia va diepeuvnooupe €av os deiypara TILs avixvelovTtal £101ka CTLs
Kal o€ nola ouxvoTtnTa egeTaornkayv 5 deivpata acBevwv pe MMKI. € kapia nepinTwon
META ano dleyepan dUo eROopadwyv Osv avixveldnkav €1dika CTL nou va avayvwpilouv
Kanolo anod Ta uno digpeuvnon nenTidla, napd Tnv napouacia €idikwv avTi-EBV CTL og
dUo and Touc acBeveic. BEBala, OTOUC TECOEPEIC ANO AUTOUC DEV €iXE AVIXVEUBE avTi-
oroixo¢ nAnBuopdc ora PBMCs kal povo yia Tov acBevhy P#9 avixvelBnkav oTo aipa
avTI-MAGE-A3.A2 CTL og cuxvoTtnTa 5,8x107 Twv CD8 T kuTTApwv, PIKPOTEPN and To
oplo avixveuong nou efetacape ora TILs Tou idiou acbevh) (f<21x1077). H anoucia
anavrtnong ora TILs pnopsi va o@eileTal og dIAPOPOUC NAPAYOVTEG, ONWG: HEIWHUEVN N
anoucia £kppacns avTiyovwy TV OYKWY ano Ta KApkKIvika kUTtrapa, aduvapia Twv CTL
va 0InBRoouv cupnayeic Oykoug -Onwc 0 KApKivog Tou nvelpova-, XapnAn ouxvornTa
Twv CTL kaTw ano Ta opia avixveuong TG ex vivo avaiuaong kai aduvayia Twv CTL nou
evOEXOUEVWG £xouVv Bpebei ota TILs va noAAanAaciacTolv in vitro €€aiTiag Twv avooo-
KATAOTAATIK®OV NAapayoviwy oTo UIKponePIBAAAOV TOU OYKOU MOU TA £XOUV KATACTHOE!

avepyika.
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>Ta KApKIVIKG OgiyuaTa Twv aocBsevwv nou EETAOTNKAY avIXVeEUBNKE £KPPACH TOU-
AGXIOTOV €VOG €K TWV AVTIYOVWYV nou eEerdornkav o€ dUo aoBeveic, xwpic autd va
UMNOPEI va anokAgigel TNV ékPppacn Twv npwTeivwv MAGE oToug unoAoinoug os diapo-
PETIKO aTadIo TNG £EEAIENC TN vooou. EninAéov, og peAETN Mou MpaypaTonoinénke ot
napeupepn OEiyyaTa oTo epyactnpio pag avixveldnke ekppacn Twv npwTeivov MAGE-
Al kar MAGE-A3 oto 50% kal 40% avTioToixa Twv acBevwv PE KapKivo nvelpova
[127]. Eniong, n aduvapia diInBnong, av kai ava@EPETAl yid TOV KAPKivo Tou nveupova
[196], dev @aiveral va unoornpileTal and Ta gupnuaTa pac, kabwg 1o 10-15% Twv
KUTTapwv ot deiyuarta kapkivikoU 10ToU anoteAoloav AsypokUTTapa and Ta onoia €va
onuavTiko nooooTto (~20%) anoteholoav CD8 T kuTttapa (Miv. 19). Ta nepiocoTEPA
dedopeva unootnpifouv nNw¢ n aduvapia avixveuong anavrnong €ivar n avikavornTa
TWV KUTTAPWV QuTWV va noAAanAaciactouv in vitro. & pia peAETn avanTtuxOnkav 26
deiyuara TIL aoBsvwv PE KAPKIVO Tou nveUpova kal €10IKEG anavTnoelg evavti CTA
avTiyovwyv avixveldnkav oc PIKpO nooooTd Twv delyuatwv autwv [126]. MaAiora,
avaQEpPeTal NwWG o€ 0Aa Ta dgiyyarta nAnv evog n KUTTAPOTOEIKOTNTA TNG €I10IKAG and-
vTNONG ATAv XaunAn KAl n Xpwon PE Ta TETPANEPN ATAV NAVTEAWC anolod, unodeikvu-
oVTaC YEIWPEVN AEITOUPYIKOTNTA KAl XaunAn cuvagpela Twv avriyovosldikwv CTL. Z€ pia
aKOUN UEAETN O NNATOKUTTAPIKO KApKivwua avixveuBnkav ex vivo €10ika CTL €vavTi
TV avTiyovwv MAGE-A1 kai MAGE-A3 ora 2/12 Ociyyata acBevwv, Ta onoia OHwE
napougiacav avikavoTnTa in vitro evepyonoinong [97]. ‘Onwg avapépeTtal atn BiBAio-
ypapia n aduvapia noAhaniaciacpyot Twv CTL ora TIL ennpealeTal and avwuaiiec os
popla onuaTodoTnong nou snnpealouv Tnv eniiwaon Toug, onwc ol CD3-T kal € aAuai-
deC kal Ta popia p56'%, Zap-70, kar p597" [197]. EminAéov, WG anoTEAECHA TNG EVEP-
yonoinong Toug, Ta TILs ennpedlovTal and Tnv £K@pPAcn HopPiwv OTO HIKPOMEPIRBAAAOV
Tou Oykou, Onw¢g Ta FasL kai PD-1, kai NK unodoxéwv, nou Ta odnyouv O AVEPYIKN
kataoraon n anaioipr [198].

XapakTnpIoTIKa avapepeTal nws Ta TILs niBavotata avTinpoownelouv “VIKNUE-
VOUC PaXNTEC” N akoun “anoyovouc TwV VIKNUEVWYV” JE Kapia XpnoiudTnTa £KTOC ano
TO va AgiToupyoUvV WEPIKWC onuatodotwvtac Tnv Unap&n Tng acBeveiag [197]. Eav
auTO Npayuartika IoxUel 8a npenel va €ipacTe 101AITEPA EMNIPUAAKTIKOI, £GV OKONEUOUE
va XpnoIuonoIfoouUPE Ta KUTTAPA auTd oav nnyn dpacTIKwV KUTTApwV OTnV avooode-

paneia.

SUxvOoTnNTa £vavTi IKWV NENTIOIWV

TauToxpova PE TN HEAETN TNC ANAVTNONG OTA KAPKIVIKA avTiyova MEAETABNKE Kal n
anavrtnon o< 1ikd avTiyova yia va enieRaiwael Tnv IkavoTnTa TnG TeXVIKNG Tou MLPC va
avixveUoel Tn ouxvotnTa Twv avTiyovoeldikwv CTL otnv nepipepeia. 'Onwe NPoEKUYE,

ol aoBeveig eugpavioav 1coduvapn €101k avTi-EBV CTL anavtnon oc oUykpion UE Tnv
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opada ghéyxou (BAene nap. 4.1.), n onoia o enakoAoudn £peuva anokaAUPONKE Nwg
ATAv ONUAVTIKG NEPIOPIOUEVN O OUYKPION ME UYIEIC UAPTUPEG MIKPOTEPNG NAIKIAG
[199]. MaAioTa, oTnv PeAETN auTh, Ta avTiyovoeldikd avTi-EBY CTL napouciacav na-
poyola IkavoTnTa noAAanAaciacuol Kal guyyEvela Tou nenTidiou pe Tov TCR avaueoa
OTIC TPEIG opadec. 'Ooov apopd Tn oUyKpIon HE TNV opgada Twv VEApWV ATOHWYV, Ta
anoTeAEopara €ival og ouppwvia Ye dedopeva nou unapxouv orn BiBAloypagia [200]
Kal guvdéovTal Ye paivopgeva Tng noAunAokng diadikaciag Tng avoooynpavong [201,
202].

AUTO nou £xel 1D1AITEPO evOIAPEPOV €ival NWC ol Kapkivonadeic napouoialouv na-
pouola YETABOAR oTn ouxvoTnTa TG avTi-EBV CTL anavrtnon pe TNV NAIKIGKA 100dUva-
un opada Touc. Me aAAa Aoyia, oUTE TO AVTIYOVIKO (POPTIO TOU OYKOU, OUTE KAMOIOG
OXETICOUEVOG JE TOV OYKO mapayovrtac Oev €nnpEéace TV IKAVOTNTA TOUG va opyavw-
oouv TNV £10IKNA £vavTi Tou 10U anavTtnon. Ta anoTEAECPATa auta unodnAwvouv OTI Ol
OUYKEKpPIYEVOI aoBeveic Oev XapakTnpilovTal ano YEVIKEUMEVN KATAOTOAR TNG avoolda-
KAC anavTnong, aAAd n avanoTEAEOPATIKOTNTA TNG £vavTl Tou OYKOU avooIdkng and-
vTNnong €ivalr nieavoTarta anoTéEAECUA TNG £EAVTANCNG TwWV AVTIYOVOEIDIKWV £vAvVTl TOU
oykou CTL nou oxetifeTal pe tnv nAikia [203] €iTe pye Tn ouvexn €nagn TOUG PE TO
avTiyovo [204, 205].

Eivai n ouxvoTnTa onuavrikn;

'Onwc avapEpBnke, oToOX0C TNG avooodBepansiag eival n evioxuon Tng npolnapyou-
oacg anavtnong. Eav autn BpiokeTal o noAU XaunAn cuxvoTnTa f £XEl KATACOTEI AVEPYI-
kfl, 6a undapxouv KpPIiCIYEG ENINTWOEIC OTNV ANOTEAECUATIKOTNTA TWV EUBOAIACUMY. Z€
auTo To mAdiolo €ival anapaitTnTn N yvwaon Thg npolnapxouoac ouXvoTnTac £vavTl TwV
OUYKEKPIYEVWYV avTiyovwy [184], npoTou Eekiviosl onoladnnoTte npoondabsia avooobe-
panegiag os aoBeveic. ZTo id10 NAGiglo €niong, napakoAouBeiTal kai n €EEAIEN Twv EvavTi
ToU epPBoiiou T anavTACEwV KAl ENIXEIPOUVTAlI CUOXETICEIG TNG &vTaong TNG andvrnong
HE TNV KAIVIKR} anokpion. MAaAioTra, og KANoIEC and AuTEG (aiveTal va undapxel BeTIKN
ouoxeTion [100, 206], anoTeAEoPATA NOU £PXOVTAl O£ CUUPWVIA JE TNV uNoBeon Nwg n
andvtnon €vavTl Tou guPoliou gival avaykaia, aAAa oxl and povn TNG ENApKAC, WOTE
va £XEl WC ANOTEAEONA TNV Anoppiyn Tou oykou [207].

Ta TeAeuTaia xpovia €xel npoTadei pia evaAAakTIkh unoBeon yia Tnv €ERynon Tng
NeEPIOTACIAKAC UMOXWPNONG TOU OYKOU Ot kanoloug acBeveic (“antigen spreading”)
otnpilOPEVN OTIC NApaTnpnoslG NwS KAnolol acgBeveic napoucialouv unoxwpnon Tou
OYKOU HE XaunAn f pn avixveuoilyn andavtnon &vavrl Tou gpPfoiiou CTL [100], evw
avixvevovTal peyaior apiBpoi CTL évavTl avTiyovwy Tou Oykou nou Ogv cupnepiAaypa-
vovTav aTo €uPfoAio [208, 209, 210]. To povTEAO MOU MPOTEIVETAI €ival NWC TA £vavTi
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Tou guBoAiou €1d1ka CTL, akdun Kal o MIKpoucg apiBuolc, €ival Ikava va Eekivijoouv TN
d1adikaoia KaTaoTpoPpnc Tou OyKou, odnywvTag oc OEUTEPOYEVN anavTnon Of PEYAAU-
Tepo BaBuo anod CTL noAhanAwv €1dikoTATWwY [111]. Yno auth Tnv £vvola, n AsIToupyl-
KOTNTA TWV £vavTl Tou guPoAiou T KUTTApwWY epgpavileTal va gival NEPICOOTEPO KPIOINOG

napayovTac and Tov api8uo Touc.

5.2. AEITOYPIIKOTHTA ANTIFTONOEIAIKQN CTL

'Evac ano toug niBavolc Adyoucg yia Tou onoiouc o suBoAiacuoc e nenTidia dev
EXEl WG ANOTEAECUA TNV AVOCOAOYIKN andéppiyn Tou OYKOU, (paiveTal va €ival O KANOIEG
NEPINTWOEIC N NEPIOPICUEVN AEITOUPYIKOTNTA TwV enayopevwy CTL. MpoopaTeC HEAETEC
avagEpouy, Nwe Ot AOBEVEIC NE KAPKIvo, PEYAAOC apiBuoOC IDIKWY £vavTl TOU OYKOU
CTL napapevouv adpavr oTnv Napouacia ToU OYKOU Kal £XEl dIaTunwdei n anoywn nwc n
npoondaBeia avoooBepanciac eival ateAéopopn d10TI oI EUPoAlacpoi evioxUouv €AATTW-
paTIKG | ynpaopeva CD8 T kUTTapa [211]. Napoha auTd, AIYOOTEC €ival O HEAETEG OTIC
onoieg aglohoyndnke n AsIToupyikn 1KAVOTNTA TwV avTiyovoedikwv CTL npiv Tov gupo-
AlQoOpO, evw noTE Jev Mpaypatonoindnke TETola avaiuon o€ oUYKPION WE AVTIOTOIXOUG
nAnBuopolc and uyin atoua. 'Evag Adyocg yia Tnv anouocia TETolwv JeJOPEVWVY Eival N
duokoAia amopovwong kal diatApnong oe KaAAlEpyela Twv avTiyovoeidikwv CTL og
ouvduaouod e TNV NOAUMAOKOTNTA Kal TNV MOAAAnAOTNTA TNG TEXVIKAG UNOCTNPIENG

nou anaiTeitTal yia Tov NAfpn ASITOUPYIKO XAPAKTNPIOUO TWV KUTTAPWY aUTWV.

>Tnv napoloa PEAETN EMIXEIPAONKE N ANOUOVWON OAWY TWV AVTIYOVOEISIKWY NAN-
BuopwVv ano TouG UYIEIC HAPTUPEC Kal O O0eC T KUTTAPIKEG YPAUHEC aoBeEvV™Y UNNPXE
endpkela UAIkoU, os pia npoondabela va anopeuxBei n £Eaywyn CUPNEPACHATWY Ao
MEUOVWUEVEG NEPINTWOEIG, ONWC avapepeTal orn BiBAloypagia [97, 124]. MNa 1o Aoyo
QUTO O AEITOUPYIKOG XAPAKTNPIOUOC EAABE XWPA 0L NEVTE KAWVOUC UYIWV papTUpwy Kal
dU0 KAWVOUG aocBevwy, ol onoiol noAAanAacidoTnkayv Og IKavonoIinTiIke Baduo in vitro,
WOTE va anokTtnBei enapkng apiBudg KUTTAPwWV Yia Tn XPRON TOUG O AEITOUPYIKEG
dokipaoiec. MaAioTa, Ta deiyyaTa auta napouciacav napouola EKPpacn HETAypapwyv
BCL2 pe EBV peraoxnuaTioyeva B kUTTapa kal ékgppaon CD28, anodeikvuovTac avroxn
oTnv anonTwon Kal 1IKavoTnTa ouvOIEYEPONG, MOU £V PEPEI DIKAIOAOYEI TNV IKAVOTNTA
Toucg va diatnpolvTal o KaAAlEpyela. Eniong, epgpavioav napoyola 1kavotTnTa napayw-
YNG TV anapaitnTwv yia Tn dpdacn Toug kuttapokivwv (IL-2, IL-4, IL-5, IFN-y kai
TNF-a) kar anoucia ékppaong IL-10. Av kai €yivav noAAanAEG npoonddeieg KaAIEPYEI-
ag kal anoyovwaong ornv nAsiowngia Twv €10Ikwv NANBUCPWY, oTa unoAoina dsiyuara
uUYyIOV Kal aoBevwyv ATav aduvarn n avantu&n twv CTL. Asv €ipacTe o BEon va yvwpi-
{oupe TOUG AOYOUG QUTAC TNG aduvapiac, unoBeToupe OpWC OTI NIBAvwe va oXeTi(ovTal
UE Ta (palvOueEvVa TG avoooynpavong oToug NAapTUPEG N/Kal TNG avTiypa®Iikng EavTin-
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ong Twv T KUTTApWV OTOUG aoBeveic, €€aITiag TNG OuveXOUG evepyonoinong napouaia

avTiyovikoU £peBiouartoc ano Tov OYKO.

H avoooynpavon eival pia oUvBeTn d1adikacia anoTEAECUA TOU OTAdIaKOU EKPUAI-
opoU OXe0OV OAWV TWV CUCTATIKWV TNC PUOIKAC KAl €NikTNTNS avooiag [212], avaueoa
oTIC onoiec deonolel n £&aoBsvion Twv T kUTTApwv. AAAGYEG nou oxeTidovral PE TN
ynpavon ora T k0TTapa pnopei va ocupBaivouv oto €ninedo ToUu £vOC KUTTAPOU, ONWG
dlakonn TnNG onuatodoTnong WEow Tou TCR kal OUVOIEYEPTIKWY UMOJOXEWV, KAl Of
eninedo KUTTapIikwyv nAnBuopwy. O1 aAAayec auTEC apyxilouv vwpic otnv evijAiko {wn UE
Tnv €€aoBévion TNG AsiToupyiag Tou BUpoU kal ouveyifovTal kata Tn diapkela Tng wng,
£X0OVTAGC oav anoTeAeopa Tn diatapaxn Tng icopponiac Twv T nAnBuouwv €Eaitiag TG
peiwong Twv napBevwv T KUTTAPWY, TN HEIWON TNG NOIKIAOTATAC TwWV T KUTTAPWY Kal
TN CUOCWPEUCT PVNUOVIKWY T anavTAoEwy £vavTl Of PYPEVOUTEC AoINWEEIC and nabo-

yova, onwg o CMV [213].

H avTiypagikn ynpavon, ano Tnv aAAn nAgupd, anoTeAEi £va KUTTAPIKO Npoypau-
pua nou nepiopidel Tov NoAAANAAcIaouo TWV PUOIOAOYIKOV KUTTAPpWY Tou avBpwnou,
NPOKAAWVTAC YN AvaoTPEYIUN avaoToAn TNG AvanTuEng Kal KpioIMEG aAAayEG OTn A£l-
TOUPYIa TWV KUTTAPWV. ZXETICeTal aueoa Pe TIC d1adikaoieg Tou avoolakoU GUOTRNATOC,
KaBwe N KAWVIKN €NEKTAON €ival BeueAiwdng yia Tn dpdon TnG €nikTNTNG avooiag. CD8
T kUTTApPa nNou UMNOKEIVTAl O €NAVEIANUUEVOUC KUKAOUG £VEPYOMNOINONG, avanopeukTa
(pTavouv oTo oTAadIo TNC aAvTIypagIknG €EAvTAnong, NMou XapakTnpideral anod un ava-
OTPEWIUN avaoToAn TOU KUTTApIKOU KUKAOU Kal PIKpO PEyeBoC Tehopepwv. Ta ynpa-
ouéva T kUTTapa napoucialouv avBekTIKOTATA OTNV ANONTWON, HOVIUN AnWAELId TNG
ekppaonc Tou CD28, OlaTapayuevn napaywyn KuTTApOKIVOV, HEIWUEVN IKAVOTNTA
andvTnong oTo OTPEC Kal NoIKIAia aAAaywv oTn AEIToupyikn Toug IkavoTnta [204]. H
diadikacia auTn éxel anodeixBei 0TI cuppaivel o XPOVIEG IKEG AOIPNWEEIC KAl XAPAKTNPI-
{etal ano oradiakn napspnodion n, onwc avagepeTal, €£avTAnon TnNG OpacTIKAG AEl-
Toupyiac kal 1kavotTnTag noAilanAiaciacpol Twv £10Ikwv CD8 T kuTTapwyv, UETA and
OUVEXN €nagpr TOUuC PE TO avTiyovo nou avayvwpilouv [211]. KaBwc¢ ¢paiveral n idia
dladikaoia napedPAAAETAl OTNV AVOOIAKN EMNITAPNON TOU OYKOU, ONOU, avTioToIXa HE TN
Xpovia Aoipwé&n, undpxel yakpoxpovia £kBeon Twv CTL oTa KapKIvika avtiyova [214].

Anod Tnv oUyKpIon TNG ASITOUPYIKAC 1IKavoTnTag oto oguvoho Twv pCTL uyiov pap-
TUpwv (N=10) kalr aoBevwyv (N=31) nposkuye nwg ol pCTL KAWVOI MOU MPoEPXovTayv
ano TouC aoBeveic supavioav onuavTiKa PEIWPEVN 1KAvOTNTa noAlanAaciacuol Kai
gvraon ¢Bopiouol PeTA anod Xpwon He noAupepn (Eik. 21). H psiwpgvn 1kavotTnta
noAAanAaoiacpou, Nou NPOKUMTEI and TO XAUNAOTEPO NOCOOTO TWV NOAUMEPEC KUTTA-
PWV OTIG BETIKEG MIKPOKAAAIEPYEIEG TV agBevwy, Ynopei va €§nynBei anod tn diadikacia
TNG avTiypa®Iikne ynpavong [204, 205]. 'Evac akoun Aoyoc 8a pnopoUots va €ival n

132

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64



napoucia Tregs og peyaioucg apiBuolc os acBeveic pe Kapkivo, Ta onoia £xouv kabopi-
oTIKf Opacn ornv napeunodion TNG AsiToupyiag kal Tou noAAanAaciacuol Twv T KUTTA-
pwv [215]. QoTo00, auTd €ival paiiov aniBavo, apou Ot NEPIOPICUEVO apIBPO delyua-
TWV ano Toug idloug aoBeveic nou EeTdoTnkav g napanieupn PeAETN [178], o apiBuog
Twv CD4"CD25*Foxp3* kuTtTapwv Jev OJIEPEPE OTIG HIKPOKAAMIEPYEIEG AOBEVWV Kal

UYIWV HapTUpwV.

'Ocov apopd Tnv PeyaAUTEPN £vTaon TNG XPWONG ME MOAUNEPN OTIG BETIKEC MIKPO-
KAAAIEPYEIEC TWV PapTUPWV O oUYKPION WE Toug acBeveic, gival mBavo va avTinpoow-
nevel Tn d1Ia@opa oTnVv KIVNTIKA Twv aAAnAsemdpdoewyv avaueoa otov TCR kal Ta ou-
unAoka Twv noAupepwv. H ouvdeon auTn €€aptdtal and Tov apiBuo TwV UNOdOXEWV
nou anavTwvTal oTny €nipaveia Tou T KUTTAPOU Kal TN cuvagpeia Tou cupnAokou MHC-
nenTidlo-TCR. H £vTaon Tng Xpwong UE Ta NOAUUEPR avTinpoowneUel TN oTaBepdTnTa
Tou oupnAdkou pe Tov TCR, ouvdésTal ue Tn Bepuokpacia [216] kal au&averal pe Tov
ap1Bud Twv ouvoeoewy [179, 217]. MeAeTwvTac TN ouyyevela Tou TCR NpoEKUWE, NwG
0l KAWVOI TWV UYIOV JapTUpwV KAl Twv acBevwv nou e&etdornkav diéBetav TCR pe
napopola Cuyyevela yia 1o €101k0 NenTidlo. H ouykEVTpwon Tou nenTidiou Nou anaiTou-
vTav yia va eniteuxOei To 50% TN YeyiotTng Avong ATav napopola yia 6Aa ta dsiyuaTa
Kal kupaivovtav YeTa&u 3 kar 12 nM, napopola Ye dedopsEva nou anavrwvtal atn BiIRAI-
oypagpia [64, 65, 218]. AvapEpOUEVOlI OTN CUYYEVEIDQ TWV KAQVWV NPENEl va EXOUUE
undéywn nwg apevog ol UYNnANG ouyyévelag TCR unokeivTal g apvnTikKn €miAoyn OTO
BUpo, aPETEPOU OTOUC KAPKIVONABEIC N OUVEXNG ENAPR UE TO AVTIYOVO JIAUOPPWVEI TO
£ido¢ kal To gUpoc Twv T KUTTApWV OTNV nepipepela [219, 220], eEaisipovTag i kabi-
OTWVTAC AVevEPYA Ta uWnAng ouyyevelag CTL, eniTpenovTac Tn S1aTHPNon TWV XaunAo-
Tepng ouyyevelac CTL. EninAgov, unapxouv dedopéva nou anokaAUNTouv nwe n ouva-
(ela Tou coupnAokou MHC-nenTidlo-TCR oxeTideTal aueoca pe Tn OpACTIKOTNTA £vavTi
TOU OYKOU, KaBwg uovo Ta uywnAotepng ouyyévelag CTL ATav o B€on va AUCouv IKavo-
noiNTIKA KapKIvika kUTTapa [218]. Eival Aoindv avapevouevo OTouG Kapkivonaleig va
napapévouv OTnvV KUkAopopia poOvo XaUnANG CUYYEVEIAQC AVTIYOVOEIDIKOI KAWVOI Mou
gupavidouv NEPIOPICUEVN AEITOUPYIKNA 1KAVOTNTA.

Tnv unoBeon auTh unooTtnpifouv Kal Ta 0edopéva TNG AUTIKAG 1IKavOTNTAG O KAW-
voug aocBevwv Kal uylwv doTwv. 'Oha Ta CTL ATav IKkava va avayvwpioouv To £101KO
nenTidlo Otav napouadialovrav ano KUTTapa oroxoucg, opws Ta CTL nou npogpyovrayv
ano acBeveic eppavioav PeiwPEVN IKavoTNTa va AUCOUV KApKIVIKA KUTTapa nou napou-
oialav To nenTidlo nou avayvwpilouv, oe oxéon pe Ta CTL Twv uyiwv. H avayvwpion
ATav duvaTth POvo PETA ano npoodnkn eEwyevoug nenTidiou, yia To MAGE-A3.A2 nenTi-
010, HOAOVOTI Ta KAPKIVIKG KUTTAPA Nou Xpnolgonoineénkayv ekppalouv TN CUYKEKPIMEVN
npwTEivh, YEYOVOC nou £Enyeital yia nenTidia nou esnegepyalovral Aiyo fj kaBohou anod
Ta KApKIVIKA kUTTapa [58, 177]. O1 npoondbeieg va npokAnBei n eneEgpyacia kai na-
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pouciaon Twv NenTIdiwv oTNV £MIPAVEIQ TWOV KAPKIVIKWOV KUTTApwv e xpnon n IFN-y
dev anédwaoav. Eav opwc To nenTidio MAGE-A3.A2 dev enegepyaleTal kal dgv napouacida-
{eTal IkavonoInTIka anod Ta Kapkivika kKUTTapa nwc €Enveital n au&nuevn napouadia
g1dikwv CTL otouc aoBeveic; Mia mi@avn €&nynon eivalr va yiveralr dlacTaupoupevn
avTiyovonapouagiaon yia Ta nenTidia auta and devdpITIKA KUTTAPA, TA onoia npooAdy-
Bavouv Ta avTiyova ano anonTwTIKA KApkIvikG kUTTapa kal Ta sne€epydalovral JEOW
TOU QvooonpwTeaowuaTog [221]. EvaAAaKTIKA, YUNOPEI va UnoTeBEl NWG To PAEYHOVMD-
O£C pIKponePIBAAAOV TOU UNOpei va nNpoo@EPEl TO KATAAANAO NEPIBAAAOV KUTTAPOKI-
VWV, WOTE va NPokKaAEéoel TNV enegepyacia Twv avTiyovwy oTa KApKIVIKG KUTTapa ano
To avooonpwTeacwya [177], eEnywvTac v YEPEI YIATI UNAPXOUV avTIKpouodpeva dedo-
péva yia Tnv IkavoTnTa Twv NENTIdiwV auTwy va napouacialovral n oéx1 and Ta KApKIVIKA

kUTTApA.

E€etdlovrac Ta anoTeAEoOUATA TOU AEITOUPYIKOU XapakTnpiouoU OCUYKEVTPWTIKA
UnopoUNE va noupe Nwg Ta avtiyovoeldika CTL nou npoépxovTal and acBeveic napou-
olalouv pPEIWPEVN IKAVOTNTa Opdcong oe cUYKpPION UE Ta PUOIOAOYIKA 1000UvVaUA TOUG.
>Tn BIBAloypagia napoucialovTtal avTipaTika anoTeAsouarta. H oudda Twv Lee et al.
[222] napatipnoe Asitoupyikn avendpkela Twv CTL €vavTi Tng TUpooivaong o aode-
VEIG Je peAAvwUa. AvTIBETa, 0 AAAEC EpYACIEC avaPEPETAl IOXUPR ex vivo dpacTIKOTN-
Ta otnv nepipépeia [150, 223], onou CCR7-CD8" T kuTTapa €vavti Tou Melan-A.A2
nou KukAogpopouoav aro aipa eE€ppadav IFN-y perd ano dieyepon Kal eupavidav Kut-
TapoTo&ikdoTnTa [223]. Ta supnuaTa autd £pxovral og avTiBeon pe supnuarta ano TILs
oTNV MNEPIOXN TOU OyKou, onou avti-Melan-A.A2 CCR7°CD8* T kuTTapa dsv ATav 1kava
va napayouv IFN-y peta and ouvrtoun digyepon, evw CTL £vavTi TOU KUTTAPOUEYAAOioU
ATav 1kava va dieyepBolv [223]. Ta dedopsva autd opilouv pia kaTdoTaon ENAyOUEVNG
T KUTTApIKNG adpavelag n onoia givalr avTIOTPENTH, NEPIOPICUEVN TOMIKA KAl AVTIYOVOEI-
DIk, xapakTnpioTikd Ta onoia npénel va AdPoupe unoywn oxedialovTac OTPATNYIKEG
avoooBepansiac.

KaBwc (paiveTal, n avoolakn andvtnon o€ nAIKIOPEVOUC aoBEVEIC €ival avanoTeAe-
ouarikn €€aitiac, TOOO TWV AVOOOKATAOTAATIKWV OUVONKWY OTNV MNEPIOXN TOU OYKOU,
aAAd kar Tng unoBaduiong nou ugicTavral and TG d1adIKACIEG TNG AVOCOYRPAvoNng Kal
avTiypagIkng ynpavong. Madi ol napdyovTtec autoi BE€Touv €va peEYAAO £unodio OTIC
npoonaBeiec avoooBepanciac. Aiodo oto adiE€odo auTod pnopei va dWOElI 0 navanpo-
YPAUUATIoONOG TNG Mvnuovikng CTL anavtnong, ynAokapovTac Toug apvnTikoUc napayo-
VTEG N N XPNOIYMONOoIiNCn VEWV, PN ENNPEACHEVWV JPACTIKWY KAl Yvnuovikwv T KuTTa-
PWV YIO NadnTikn PETAPOPA. >TO nAaioclo auTd npoTadnke pia evaiiaktikn nnyn CTL
£vavTl Tou Oykou via xpnon os ACT. ZOupwva PE TOUC EIONYNTEC, TO diga ougpaAiou
AWpPOU anoTeAEl TnNv 10aVvIKA nnyn yia Tnv anodovwon avTiyovoeldikwv CTL, kabwg

£10IKOI £vavTI TOU OYKOU KAWVOI NOAAANA®WV €I0IKOTATWY PPIOKOVTAlI OTO UAIKO AUTO OF
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peEYaAUTEPN OUXVOTNTA, £XOUV EVTUNWOIAKN IKAvOTNTa noAAanAaciacyou kai To nio
onuavTiko, Ogv £xel eNOPACEl O AQUTA KAVEVAC KATAOTAATIKOC napayovtac, oUTE £XOUV
dlapoppwbei napoucia Tou dykou [224]. AvTiBeTa, anoTeAoUv WIa aveyyixTn Tpanela
KUTTApwV nou nepiyével va aglonoindei. BeBaia, n xpnoipdtnTd TOUC OTNV avoooBepa-
neia dev €xel DOKINACTEI AKOMN, AMOTEAEI, ONWC, MIO AVAMEVOUEVN ME gvOIAPEPOV Kal
eAMdopOpa NpoonTIKN.

5.3. ZYMMEPAZMATA

H napoloa PeAETN OXeDIAOTNKE OTO NAQICIO EAAEIYNC EYNEPIOTATWHUEVWV CTOIXEIWYV
nou agopoulv TNV €KTAON Kal AEITOUPYIKOTNTA TNCG npoUndpxoucac andvrnong £vavTi
avTiyovwv Twv npwteivov MAGE-A3 kal MAGE-A1 og aoBeveic pe kapkivo nvelpova
Kalr Tnv Unap&n anavrnoswv Ot (QUOCIOAOYIKA aToua. Ta dedopéva nou npokKUNTOuv
NPOCMEPOUV CNUAVTIKEC NANPOPOPIEC, XPNOIUEG OTO OXEDIAOUO AVOOOBEPANEUTIKWY

NPWTOKOAAWV.

Ta anoTteAéopata pac karadeikvuouv nws CTL anavTnosig £vavTi TV avTIyoOvwy
MAGE undapyouv TOOO O ATOUA XWPIG KAPKIVO KAl aoBeveic Ye KapKivo Tou nvelpova.
AnokaAU@Bnke Nwc ol acBeveic ue kKapkivo Tou nvelpova napoucialouv peyaAlTepn
diakupavon orn ouxvotnTa Twv avTiyovoeldikwv pCTL kal 0TI n ouXvoTnTa auTrh NoIKi-
Agl avapeoa ora didpopa nenTidld, ennpealovTac TNV KataAAnAoTnTa Xpnong Toug o€
BepansuTikG MNpwTOKOAAG. ZuXVOTEPA naparnpeiTal anavrnon €vavTl Tou nenTidiou
MAGE-A3.A2, AlyoTEpo ouxvn €ival n anavrnon &vavTti Tou MAGE-A3.A24, xaunAn yia
To MAGE-A3.B35 kal npakTikG anovuca £vavtl Twv MAGE-A3.A1, MAGE-A1l.Al1 kai
MAGE-A1.B35, 8£TOoVTAC EPWTNUATIKA WC NPOC TNV agia Twv TEAEUTAIWY Yia XpRon Toug
oTnv avooodepansia.

EkToc and d1apopES OTn OUuXVOTNTA, NPOEKUYE Nwe aToug acBeveic Ta 1dikd pCTL
napoucialouv CNUAavTIKEG AEITOUPYIKEC O1aPOPEG o oUYKpIon We avTtioToixa pCTL uyiwy
doTwv, kabBwc pCTL nou npogEpyovrav anod acBeveic eupavioav PEIWPEVN 1KAVOTNTA
noAAanAaciacpou, PIKpOTEPN IKAVOTNTA CUVOECNC UE TA NOAUUEPN KAl UEIWUEVN AUTIKN
IKavoTnTa. EminpdoBeTa, Ta €UPNUATA YAC OXETIKA UE TNV €nidpacn TNG akTIVOXNUEIO-
Bepanciac B£Touv O AUPIOBATNON TNV AVAPEVOUEVN AMOTEAECUATIKOTNTA TNG Ouvdua-
ouEVNG XNuEloavoooBepansiac. ZnuavTika oToIxeia npokunTouv and Tnv aduvapia
aviXveuonc anavTnoswy oTo ONUEIO TOU OYKOU, TA onoia og cuvOuaouo UE TN HEIWHEVN
AEITOUPYIKOTNTA TwV avTiyovoeldikwy CTL oToug acBeveic Ye kapkivo, dikaloAoyoUv Tnv
avikavoTnTa TWV KUTTApWV auTwV vd EEKIVIOOUV Kal va OAOKANPWOOUV Wia GuvTOoVI-
o€V avoolakn anavTnon nou Ba £XEl oav ANOTEAECNA TNV AVOCOAOYIKI anoppiyn Tou

OYKOU.
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Mexpl onUEPa, N avoooBepansia Tou Kapkivou, YE Onola napaiiayr kai £av OoKi-
paoTtnke, Osv £Xel anodeiXBei apKETA ANOTEAECUATIKN, WOTE va ANOTEAECEl £PAPUOCIUN
BepaneuTikn €mAoyn €vavTl Tou Oykou. Opwg, Aaupavovracg unoywn Tnv agloonueinTta
XaunAn To&ikdTNTA, aKOUn Kal og acBeveEIC Mou esugpavioav KAIVIKA avranokpion, 6a
ATav aveniTpeENTo va eyKATAAEIPBEi N npoondadsia o auTo To OTAdIo, XWPIC va npoona-
BNooUNE va KATAVONOOUNE TOUC UNXAVIOUoUG TNG avTioTaong Tou OYKou Kdl va BpoupE
TPOMOUC VA TNV UNEPKEPACOUNE. TNV napoloa epyacia Tovioaue dIaPpopeC NETAEU TwV
dlapopeTikwV nenTIdiwy, Kabwg kal diapopeg TnS CTL anavtnong avaueoa oTouc acbe-
veic, NnapaueTpol nou pnopoUv va €NNPEACOUV TO AMOTEAECMA TNC avoooBepansiac.
Eniong, napouoiacaue dsdopéva nou gvioxXUouv Tnv anoyn NwWG TAd XAunAd nocooTd
avTanokpiong oTnv avoooBepansia Tou Kapkivou anodidovTal, ev YEPEI, OTIG O1adIKATIEG
TNG avoooyrnpavoneg Kal avTiypa@ikng ynpavonc Twv T KuTTadpwy, ol onoiec kabiotolv
Tnv CD8 T andvtnon Twv NAIKIWUMEVWV a0Bev@V NOCOTIKA AVENAPKN KAl AEITOUPYIKA
aduvapn va OIEKNEPAINOEl JIa anOTEAECUATIKN £vavTi TOU Oykou anavrtnon. H d1££0d0¢
(paiveTal va Bpioketal atnv napdAAnAn xpnon noAAAnA®V KAl NPOCEKTIKA EMNIAEYHEVWV
avTiyovwy Ot guvduaopod WPE T XPAON N EKNAIDEUPEVWY, AEITOUPYIKA AMOTEAECNATI-
kwv T KUTTApwv yia avoooBepancia. Mpog authv Tnv katevBuvon n anopovwon CTL
ano veapd atopa Kal ougpAaAio aipa dNUIOUPYEI VEEC NPOONTIKEG NOU MpPENEl va eEepeu-

vneouv.
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NEPIAHWH

CD8 T kuTTApIKN Anavrnon Evavri TWV avTiyovwv

MAGE oTOV KapKivo TOu nveUugova
Mapia Zauavdakov

EpyaoTrpio Avoocoloyiag — IoToouuBaToTnTag
Tunua Iatpikng — NavenioTipio ©socoaAiag

(AlguBuvTnc: Kab. A.E. FTepuevig)

ZKOIMOZ Z1dx0oc TNG avoooBepansiac Tou Kapkivou €ival n evepyonoinon tng npolnap-
Xouoag KUTTapoAuTikng CD8+ T anavTnong €vavTl avTiyovwv TwV OYKWYV JE OKONO Tnv
avayvwpion Kal KataoTpopn KApKIVIKWV KUTTApwv. Evw auTto £xel emiteuxBei o aobe-
VEIC UE OUYKEKPIYEVOUC TUMOUC KAPKIVOU, EVTOUTOIC N MEAETN TOU (PAIVOPEVOU OE MAN-
Buopiakd €ninedo, KABWC KAl N YEAETN TWV XAPAKTNPIOTIKWY AUTAC TNG anavtnong He
TNV avTioToIXN (PUCIOAOYIK®WV aTOUWV 10iag nAikiag, dev €xel yivel yexpl Twpd. O okonog
NG napoloag PEAETNG ATAV va NpoodIOpIoTEl O aOBevEIC Ye KAPKIVO TOU nveupova,
KaTa Tn O1ayvwarn, To MEYEBOC Kal Ta AEITOUPYIKA XAPAKTNPIOTIKA TNG npolndpyxouoacg
KUTTapoAuTIkng CD8+ T andavrtnong évavTi nenTidiov Twv dU0 KUPIOTEPWY AVTIYOVWV
TV OYkwv, MAGE-A1 kal MAGE-A3, Ta onoia xpnoigonololvTal eUpEwWC OTNV avooode-
paneia kalr va ouykpiBolv pe ta avriotoixa CD8+ T KUTTAPA NOU EVOEXOUEVWG AVIXVEU-

ovTal O uyIn aToua.

YAIKO ZUuAAEXONKE NEPIPEPIKO aipa and 15 aoBeveic Ye N MIKPOKUTTAPIKO KAPKIiVO TOU
nvelpova kal 10 pe PIKPOKUTTApPIKO KapKivo Tou mvelpova kaTta tn didyvwon Tng vo-
oou KaBwc¢ kal ano 15 uyIgic JAPTUPEC, Ol ONoiol £PEPAV TOUAAXIOTOV £va ANO TA AAAN-
Ala HLA-A1, -A2, -A24 kai/np HLA-B35. Z¢ 16 and Touc napandvw acBeveic, NEPIPEPIKO
aiga oUAAEXBNKeE eniong 3-6 unveg YETA Tn Xopnynon xnueioBepansiac r/kalr akTivoBe-
panciac. EninpooBera, andé 11 and Toug napandvw acBeveic mou unoBARBnkav os

XEIPOUPYIKN apaipeon Tou OYKOU, NAPACKEUAOTNKE EVAIWPNNA KUTTAPWY TOU OYKOU.

MEGOAOI H ouxvotTnTa Twv £I0IKWV &vavTti nenTidiwv Twv avTiyovwv MAGE-A1 kai
MAGE-A3 kutTapoAuTikwyv CD8+ T KUTTApWV UNOAOYIOTNKE XpNoIMONOIWVTAG Mia guai-
o8nTn TeXVIKN nou cuvdualel avTiyovoEldikn in vitro evepyonoinon uno ouvenkeg ¢poi-
VouoaG CUYKEVTPWONG Kal aviXVEUorn PE KUTTAPOMETPIA Pong, MECW TNC TEXVoAoyiag
Twv HLA-noAupepwyv. Ta avTiyovoeldika KUTTAPA anopovwlnkav Je payvnTikd diaxw-

PIOUO Kal PEAETABNKE: (a) N 1KAvVOTNTA TOUG va AUOUV KAPKIVIKA KUTTAPA CEONUACHEVA
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pe >1Cr, (B) n ouyyéveia Tou TcR Toug w¢ npoc To €181k NeNTiIdIO pe Tn XpRon >Cr
osonUacpuEvwV KUTTapwy, (Y) N £KPAcn TwV £NIPAVEIGK®OV Hopiwv dlapoponoinong
CD28, CD45RA, CD45R0O kai CCR7 pe kuTtTapopetpia pong, (d) n 1kavornTtd Toug va
ekkpivouv IL-2, IL-4, IL-5, IL-10, IFN-y ka1 TNF-a éneira and €101kn Kal un €10IKn ne-
nTIOIKNA diEyepon, (€) n Ekppacn PeTaypapwyv Tou Bcl-2, kal Tehoc () n aAAnAouyonoi-
non Tn¢ VR nepioxng tou TCR.

AMOTENEZMATA ZT0 nepipepikd aiga Twv acBevwyv, Kata Tn O1ayvwan, aviXveudnke
auinuévn ouxvoTnTa avTiyovoeldikwv CD8+ T kuTTapwv nou avayvwpilouv nenTidia
TV npwTeivy MAGE-A1 kar MAGE-A3 (13+20,5 x 1077) cuykpITika pe Tn ouxvoTnTa
napduoIwv KUTTApwv oTo aipa uyiwv atopwv (1,8+1 x 107). H cuxvdéTnTa auTh, na-
pouaiale peyaAuTepn dlakUpavon oToug acBeveic kal Osv ENNPEACTNKE ano To £id0C TNG
Bepanciac. Avaueoa oTouc aoBeveic, N cuXvOoTEPN anavrnon NTav &vavrl Twv NenTidiwy
MAGE-A3.A2 kal MAGE-A3.A24 (36% kal 44%, avTioToixa), evw avaygeoa oToug UYIEIG,
To 56% eupavios anavrnon £vavTi Tou nenTidiou MAGE-A3.A2. AvTiBeTa, n anavrnon
évavTtl Twv MAGE-A3.A1, MAGE-A3.B35 kai MAGE-A1l nenmidiwv ATAvV NPAKTIKA N
avixvevoiun. O1 aoBeveig ye kapkivo gixav avti-EBV CD8+ T kUTTapa ora idia enineda
ME AUTA TWV (PUCIOAOYIK®V aTOPwV. ZTa TILs Twv aoBevwyv, dev avixveldnke CD8+ T
anavtnon évavT nenTidiov Twv MAGE-A3 kai MAGE-A1 napd povo &vavTl IIKwV NENTI-
diwv. Ze ox€on WE TA (PUOIOAOYIKA ATOUd, Ta avTiyovoeldika CD8+ T kUTTapa Twv
aoBevwyv, napoucialav OTATIOTIKA CNUAVTIKN HEIWON TNG IKAVOTNTAC TOUC va AUouv
kUTTapa-oroxouc (p=0,013), peiwpevn 1kavotnTa noAAanAaciacuol (p=0,041) kai
MIKpOTEPN IKavOTNTa oUvOeonG Ye Ta HLA-noAupepn (p=0,038). 'OAa Ta avTiyovoeIdika
CD8+ T kUTTapa, aveZapTATWC NpoeAguonc, €ixav (paivoTuno UVNHOVIKWY KUTTApWY
(ekppalovrag CD28, ahAa oxiI CD57), €Esppalav Bcl-2 kal eupavifav napouola Ikavo-
TnTa napaywyng IL-2, IL-4, IL-5, IFN-y ka1l TNF-a, aAAda oxi IL-10.

SYMMEPASMATA MapaTtnpndnke OT1, ol aoBeveic e kKapkivo Tou nvelyova, napouaia-
{ouv OTO MEPIPEPIKO TOUC aipa gupuTartn OIAKUMAVON OTN CUYKEVTPWON avTIYOVOEIDI-
kv CD8+ T kuTTapwv HE CNUAVTIKEC AEITOUPYIKEG OIAPOPEC and Ta aAvTioToIXa TwV
(PUCIOAOYIK®V aTOUWV. Ta XapakTnpioTika auta (apiBuocg kai Asitoupyia), 8a pnopou-
oav va avTinpoownelouv KaBopioTIkoUG NnapdyovTeG yia TNV €nITuXn £kBaon Tng avo-
ocoBepansiac Tou Kapkivou Kal va €Enynoouv TN PEXPI TwWPA XAUNAR avranokpion Twv
aocBevwv o NPpWTOKOAAG EUBOAIACUWV.
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ABSTRACT

CD8 cytolytic T cell response against MAGE-A3 and
MAGE-A1 in lung cancer

Maria Zamanakou

Department of Immunology - Histocompatibility
School of Medicine - University of Thessaly

(Director: Prof. A.E. Germenis)

OBJECTIVE The aim of cancer immunotherapy is to stimulate pre-existing anti-tumour
specific CD8+ T cells, in order to recognise and destroy the cancer. Although such
destruction has been described for a limited number of patients, the study of the
interplayers of such an effect has never taken place in conjunction with normal indi-
viduals. This study was scheduled in order to determine in patients with lung cancer
the magnitude and function of the pre-existing, naturally occurring cytolytic CD8+ T-
cell responses against peptides of the most widely used cancer-testis antigens in can-
cer immunotherapy, namely MAGE-A1 and MAGE-A3 and compare these findings with
those that might be unravelled in aged-matched healthy individuals.

MATERIALS Peripheral blood mononuclear cells were collected from 15 patients with
non-small cell lung carcinoma and 10 patients with small cell lung carcinoma upon
diagnosis and 15 aged matched healthy individuals, expressing at least one of the
HLA-A1, -A2, -A24 and/or HLA-B35 alleles. In 16 of the patients, cells were also col-
lected 3-6 months post treatment with chemotherapy and/or radiotherapy. Finally, in
11 patients that underwent surgery for removal of their tumour, tumor infiltrating
lymphocytes and tumor tissue were collected.

METHODS The frequency of peptide-specific T cells was estimated using a sensitive
method that combines HLA-multimer flow cytometric technology with a previous step
of in vitro amplification under limiting dilution conditions. Amplified T cells were mag-
netically sorted and used to: (a) characterise their ability to lyse chromium labelled
cells expressing the relevant antigens, (b) determine their TCR affinity against peptide
loaded chromium labelled cells, (¢) identify the expression of the differentiation mole-
cules CD28, CD45RA, CD45R0O and CCR7 by flow cytometry, (d) determine their ability
to secrete IL-2, IL-4, IL-5, IL-10, IFN-y and TNF-a after peptide specific stimulation,
(e) determine the expression of Bcl-2 transcripts, and finally (f) determine the TcR VP

sequence.
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RESULTS Anti-MAGE CD8 T cells were detected in the blood of both healthy individuals
and lung cancer patients upon diagnosis. The cumulative frequency of circulating
peptide-specific T cells was found to be higher in cancer patients (13£20.5 x 107)
than normal individuals (1.8+1 x 107), varied widely amongst patients and was not
affected by radiotherapy and/or chemotherapy. Amongst patients, the most frequent
responses were those detected against MAGE-A3.A2 and MAGE-A3.A24 (36% «ai
44%,, respectively), whereas 56% of normal individuals responded against the MAGE-
A3.A2 peptide. T cell responses against the other peptides were limited in both
groups. Patients had similar numbers of anti-EBV T cells as did normal individuals. In
none of the tumor infiltrating lymphocyte samples was an anti-MAGE T cell response
detected despite the identification of anti-EBV T cells. Compared to normal individuals,
CD8 T cells from patients presented with a reduced ability to lyse targets (p=0.013),
proliferate to antigenic stimuli (p=0.041) and to bind the peptide-MHC complex with a
high affinity (p=0.038). All anti-tumour specific T cells, irrespective of their origin,
displayed a memory phenotype (CD28+/CD57-), expressed Bcl-2 and secreted IL-2,
IL-4, IL-5, IFN-y and TNF-a but not IL-10.

CONCLUSION This study uncovered that cancer patients present with a wide variation
in the frequency of peptide-specific pCTLs and this frequency differs greatly between
tumor-antigen peptides. Furthermore, tumor-specific pCTLs of cancer patients present
with functional differences when compared to those of healthy individuals. In the light
of recent evidence, both of these findings (number and function) might have played a
detrimental role in the limited success of current immunotherapy protocols and could
represent an important determinant for the fate of cancer immunotherapy. Thus,
improving our understanding as to what affects these parameters, promises to have a
significant impact on the design of future cancer immunotherapy protocols.
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Abstract

Background. This study aimed to examine whether EBV seropositive patients with
lung cancer have an altered virus-specific CTL response, as compared to age-matched
healthy controls and whether any variation in this response could be attributed to
senescence.

Methods. Peripheral blood mononuclear cells from lung cancer patients, age-matched
and younger healthy individuals were used to measure EBV-specific CTLs after in vitro
amplification with the GLCTLVAML and RYSIFFDYM peptides followed by HLA-multimer
staining.

Results. Lung cancer patients and aged-matched controls had significantly lesser
EBVspecific CTL than younger healthy individuals. Multimer positive populations from
either group did not differ with respect to the percentage of multimer positive CTLs
and the intensity of multimer binding.

Conclusions. This study provides evidence that patients with lung cancer exhibit an
EBV-specific CTL response equivalent to that of age-matched healthy counterparts.
These data warrant the examination of whether young individuals have a more robust
antitumor response, as is the case with the anti-EBV response.
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Introduction

Evidence suggests that cancer patients present with an compromised immune
response of multifactorial origin, including the tumor itself. It seems that the early
stages of tumor growth appear not to elicit systemic immune deficiency and are
sometimes associated with  antigen-specific tolerance, while generalized
immunodeficiency can arise during the late stages of tumor development (1). Related
data are mainly derived either from in vitro experiments or from DTH measurements
in the context of cancer immunotherapy (2). Therefore, the existing evidence remains
inconclusive, while the significance of the described immune alterations in relation to
the ability of cancer patients to mount effective responses against pathogens has not
been clarified. Finally, there is existing controversy regarding the efficacy of influenza
vaccination in patients with cancer (3, 4).

This study was scheduled in order to examine whether, at diagnosis, EBV
seropositive patients with lung cancer, have a compromised virus-specific CTL
response, as compared to age-matched healthy controls. A group of younger healthy
individuals was also examined to ascertain whether a possible reduction in the anti-
EBV CTL responses of the above patients and age-matched controls could be
attributed to senescence. Lung cancer was selected because although such cancers
express several tumour antigens (5) and T cells infiltrating these tumours have been
identified (6), the outcomes of specific immunotherapy for patients with lung cancer is
rather poor (7).

Subjects and methods

Patients and controls. PBMC were isolated from whole blood collected at diagnosis
from 19 patients with primary lung cancer. Thirteen of them were diagnosed with
NSCLC (mean age 66.8+11.8 years; 3 females, 10 males) and the remaining 6 with
SCLC (mean age 67.0+£7.4 years; 1 female, 5 males). PBMC were also collected from
14 age-matched healthy individuals (mean age 58.2+5.8 years; 4 females, 10 males)
as well as from 7 healthy younger individuals (mean age 26.7+1.0 years; 4 females, 3
males). All PBMC were kept frozen till required. Subjects expressed HLA-A2 and/or -
A24 (patients: 11 HLA-A2, 6 HLA-A24, 2 HLA-A2/-A24; age-matched healthy
individuals: 8 HLA-A2, 5 HLA-A24, 1 HLA-A2/-A24; young healthy individuals: 5 HLA-
A2, 2 HLA-A2/-A24)and there were positive for IgG antibodies against the EBV nuclear
antigen 3C (EBNA3C). The study conforms to the provisions of the Declaration of
Helsinki, it was reviewed and approved by the University of Thessaly Ethics
Committee, and all participants provided informed consent.

Detection of EBV-specific CTLs. Peptide-specific CTLs were detected using HLA-
multimer flow cytometry after a previous step of in vitro amplification of MLPCs with
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peptides under limiting dilution conditions, exactly as described in detail previously
(8). Two EBV peptides, GLCTLVAML (BMLF1.A2 presented by HLA-A2) and RYSIFFDYM
(EBNA3C.A24 presented by HLA-A24) were used. These were synthesized on solid
phase using F-moc for transient NH2-terminal protection, purchased as lyophilised at
>90% purity ascertained by mass spectrometry (Abgent, San Diego, USA), dissolved
in DMSO at 10 mg/mL, and stored at -20 °C before use. Specific multimers labelled
with APC and control multimers with PE were used to stain MLPC. Each MLPC was
considered to contain a multimer positive population, only if staining with the specific
HLA-multimer resulted in a distinct cell cluster that did not stain with control HLA-
multimers of different specificity.

Statistical analysis. Results are expressed as mean+SD and were analyzed using two
tailed chi-square analysis without Yate’s correction. The level of significance was 0.05
(two-sided). The commercially available statistical software (SPSS for Windows,
release 14.0; SPSS Inc., Chicago, IL.) was used.

Results

EBV-specific CTL responses were detected in the peripheral blood of 8/19 lung
cancer patients (42%) and 5/14 (36%) aged-matched controls (p=0.713). Both of
these proportions were statistically significantly different than 86% (6/7) of younger
healthy individuals (p=0.048 and p=0.031, respectively) that presented with an EBV-
specific CTL response (Figure 1). When we examined whether corresponding
alterations could be observed against other viruses such as CMV, our findings
indicated that the anti-CMV response was similar to that described in the literature
[9]. Hence, although all subjects had prior exposure to CMV as determined by
serology, younger individuals appeared to have a lesser response as compared to
aged individuals (p=0.046) and aged individuals had a higher response than that
observed with patients (p=0.025) (Table 1).

Despite the above, the frequency of EBV specific CTL amongst peripheral CD8 T
cells was almost the same in the subjects of all groups (Table 2). In all groups, the
response against the BMLF1.A2 peptide was more frequent than that against the
EBNA3C.A24 peptide (7 patients out of the possible 13, 3 aged-matched controls out
of the possible 9 and 6 younger healthy individuals out of the possible 7).

In the process of determining the pCTL frequencies in the peripheral blood, we
collected and evaluated flow cytometric data obtained from the analysis of each
individual MLPCs. Interestingly, although MLPC containing a multimer positive
population, amongst all three groups appeared to have similar multimer positive
populations (Figure 2), interesting findings were observed when these were analysed
in detail. In particular, the mean percentage of multimer+CD8+ T cells inside the
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positive MLPCs was found significantly higher (p<0.0001) in age-matched healthy
subjects (26.6+26.4%, range 0.4—80.7%) than in lung cancer patients (2.7+£3.3%,
range 0.1-19.0%) and younger healthy individuals (2.4+1.7%, range 0.2-7.0%)
(Figure 3A). This reflects an increased proliferative capacity against the antigenic
stimulus of the peptide-specific pCTLs in the older healthy subjects. On the other
hand, no statistically significant difference was observed among the three groups with
respect to the intensity of multimer binding by each multimer positive population
(patients; MFI 6.9+12.3, range 2-115, older healthy subjects; MFI 6.0+£4.1, range 2-
23, younger healthy subjects; MFI 5.1+£3.7, range 2-19) (Figure 3B). This indicates
that all antiviral T cells had TCR with a similar avidity towards the peptide/MHC
complex and no difference in the kinetics of interaction between TcR and multimer
complexes could be observed [10]. Regarding the above, a significant correlation was
observed between the percentage of multimer+CD8+ and the multimer MFI within the
patient (r=0.15, p<0.0001) and the aged-matched healthy individual group (r=0.504,
p<0.0001) but not within the young healthy individual group (r=0.016, p=0.435).

Finally, we examined whether the presence of an anti-EBV CTL response lung
cancer patients correlated with any clinicopathological parameter (age, sex,
performance status, loss of weight, stage of disease etc). No significant correlations
were uncovered with either group (Table 3).

Discussion

This study provides direct evidence that lung cancer patients dispose an
EBVspecific CTL response equivalent to that of age-matched healthy counterparts.
Moreover, it was demonstrated that the EBV-specific CTL response mounted by
subjects of this age group, either with cancer or not, was twice as less than that
elicited by younger healthy individuals. Regarding the healthy individuals, our results
are in accordance to those reported recently by Colonna-Romano et al [11]
demonstrating an inverse correlation between age and the percentage of circulating
EBV-specific CTLs. Most likely, these observations can be explained in the context of
the complex process of T cell immunosenescence [9, 12].

With respect to cancer patients, it is interesting that they present with the same
age-related alteration of EBV-specific CTL response as their healthy counterparts. In
other words, neither the antigenic burden of the tumor nor any other cancer-related
factor affected their ability to mount a CTL response against the virus. Assuming that
the CTL response of cancer patients against other pathogens follows a similar pattern
of alterations, no special vaccination strategy [4] is required other than that followed
for elderly people in general, except when they are under the influence of
immunosuppressive therapies. To this end, it must be noted that considering the low
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frequencies detected in our study population (3-60/million CD8), one has no other
alternative but to attempt to amplify these cells first in order to understand their
reactivity. This is not unusual since other we and others have confirmed that in most
cases CTL responses detected after in vitro stimulation reflect the true number of
these cells circulating in vivo [13, 14].

Beyond differences observed in the specific pCTL frequency related to age,
cancer patients also appeared with a decreased proliferative capacity of virus specific
pCTL. Most likely these differences could be explained by replicative senescence [15,
16], whereby viral specific CTL in patients have multiplied several times over their
lifetime and present with a reduced ability to further respond to an antigenic stimulus.
This does not exclude their presence but rather supports the fact that T cell clonal
exhaustion results in the accumulation of oligoclonal dysfunctional cells followed by
repertoire shrinkage due to clonal deletion, maintaining however, the actual number of
dysfunctional cells [17], as has recently being demonstrated in patients with renal cell
cancer [18].

Many investigators relate the immune dysfunction of cancer patients with both
the inefficient anti-tumor response and a reduced efficacy of immunotherapy [19, 20].
To this end, we have recently identified that patients with lung cancer present with a
tenfold higher number of anti-tumor CTL as compared to the age-matched controls
[13]. These results suggest that such patients do not have an immunocompromised
CD8 T cell response but the ineffective anti-tumor response, is most likely a reflection
of the ageassociated changes that take place in individuals [21] impacting on their
capacity to respond effectively against the tumor. Under the light of the data
presented herein, it is worth examining whether young individuals have a more robust

anti-tumor response, as is the case with the anti-EBV response.

Conclusions

In conclusion, this study provides evidence that lung cancer patients dispose an
EBV-specific CTL response equivalent to that of age-matched healthy counterparts.
Our study suggests that possibly the poor outcome of cancer immunotherapeutic
approaches in lung cancer can be a result of the underlying effects of senescence on
the immune system rather than an inefficient anti-tumor response. These data
warrant the examination of whether young individuals have a more robust anti-tumor

response, as is the case with the anti-EBV response.
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Table 1. Anti-CMV serological response amongst each group

Subject group Mean*Standard deviation? Range? P
Young vs Aged:
Young healthy 267+183 8-486 Ve
individuals 0.049
Young vs Patients:
Aged healthy 377 + 83 411-612 ung vs Fatl
individuals 0.466
i i Aged vs Patients:
Patients with lung 341 £ 199 27-831 g
cancer 0.024
®Values represent number U/mL of anti-CMV IgG antibodies
Table 2. Number of EBV specific CTL amongst each group
Subject group Mean+Standard deviation? Range?
young healthy individuals 24.3 £ 17.9 3.1-54.8
aged healthy individuals 25.2 £17.2 10.4 - 53.9
Patients with lung cancer 21.8 £ 18.7 1.9-60.2

®Values represent number of EBV specific CTL amongst one million peripheral CD8 T
cells.
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Table 3. Correlations of anti-EBV T cell response upon diagnosis with
clinicopathological parameters.

Anti-EBV T cell response?®

Yes No p-value®

Age® <65 4 2 0.294

g B (54; 48-63) (43; 43-59) '
65 4 9 0.515

> (74; 69-79) (71; 66-81) :
Histiotype NSCLC 5 8 0.837
SCLC 3 3 0.734
Sex M 5 10 0.601
F 3 1 0.231

Performance
g 0 6 10 0.782
Status

1 2 1 0.427
Loss of weight <5% 6 8 0.966
>5% 2 3 0.932
Stage I-1I 5 5 0.684
III-1V 3 6 0.657
Survival status Alive 5 6 0.657
Dead 3 5 0.824
Survival Days 843.88+235.59 757.89+292.30 0.512

@ Patients were grouped according to whether they had a detectable anti-EBV T cell
response; © p values were obtained after comparing for each group every parameter; ©
In parentheses, the median and range is indicated (years); ¢ ECOG Performance
status
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Figure 1 Proportion of individuals (young healthy, aged healthy and patients)
containing an EBV peptide specific tet+CD8+ T cell amongst peripheral blood CD8 T
cells.
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Figure 2 EBV multimer positive populations from patients, age-matched healthy
individuals and healthy younger individuals. MLPC, were stained with test multimers
folded with BMLF1.A2 or EBNA3C.A24 labelled with APC (y axis) and control multimers
folded with irrelevant HLA-A2 or -A24 peptides labelled with PE (x axis). Each plot
represents live CD8 lymphocytes with the multimer positive population indicated in
each gate.
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Figure 3 Flow cytometric characteristics of circulating anti-EBV specific pCTL from
patients, age-matched healthy individuals and healthy younger individuals. (A)
Percentage of multimer+CD8+ T cells inside each positive MLPCs (significance is
indicated for comparisons between each group). (B) Mean Fluorescence Index (MFI) of
HLAmultimers inside the positive MLPCs for each group.
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Naturally occurring tumor-specific CD8* T-cell
precursors in individuals with and without cancer

Vaios Karanikas', Maria Zamanakou!, Faye Soukou!, Theodora Kerenidi?, Konstantinos I Gourgouliamis2
and Anastasios E Germenis'

Boosting pre-existing, naturally occurring cytolytic CD8* T-cell (CTLs) responses directed against class-1 MHC-restricted peptides
of tumor antigens, represents a primary goal of cancer immunotherapy. The number of pre-existing antitumor CTLs and their
impaired function has been incriminated as the most likely candidates for the reduced clinical efficacy of these trials. This study
was scheduled to determine possible differences in the frequency and the function of naturally occurring CTL precursors (pCTLs)
against multiple peptides derived from the cancer-testis antigens MAGE-A1 and MAGE-A3, and the overexpressed antigen
hTERT, in newly diagnosed lung cancer patients as compared with aged-matched healthy individuals. The cumulative frequency
of circulating peptide-specific pCTLs was found significantly higher in the cancer patients, varied widely and was not affected by
radiotherapy and chemotherapy. Furthermore, this frequency was greatly different between the various tumor-antigen peptides.
Under the light of recent evidence provided from animal models, these results indicate that the peptide-specific pCTL frequency
might represent an important determinant for the fate of cancer immunotherapy. In addition, our results show that tumor-
specific pCTLs of cancer patients can present functional differences regarding their proliferative capacity, intensity of multimer

staining and lytic capacity, when compared with those of healthy individuals. Hence, our findings could have an important role
for the design of improved immunotherapeutic approaches for lung cancer.
Immunology and Cell Biology advance online publication, 9 February 2010;doi:10.1038/icb.2010.8

Keywords: HLA-multimers; peptide-specific CD8* T-cells; tumor antigens; precursor frequency

Boosting pre-existing, naturally occurring cytolytic CD8" T-cell (CTL)
responses directed against class-1 major histocompatibility complex
(MHC)-restricted peptides of tumor antigens, represents a primary
goal of cancer immunotherapy. These CTLs, recognizing several
tumor antigens, show in vitro a clear ability to lyse tumor cells
expressing such molecules. However, the clinical effectiveness of active
immunotherapy approaches using these antigens remains rather low,
with tumor regressions appearing rarely and sporadically.! The under-
lying reasons of this ineffectiveness continue to be obscure, despite the
great progress made over the last decade in understanding several
aspects of the antitumor cytolytic T-cell response. The number of pre-
existing antitumor CTLs has been incriminated as one of the most
likely candidates, although evidence toward this supposition was not
convincing. Very recently, however, Rizzuto et al? showed quite
elegantly that the frequency of pre-existing tumor-antigen-specific
CTL precursors (pCTL) in mice represents a critical determinant of
the quality of the antitumor immune response, in accordance with the
already recognized role that initial T-cell numbers have in the response
against pathogens.>!

The detection of pre-existing antitumor specific CTL responses in
cancer patients is currently used in the context of evaluating tumor
antigens as potential candidates for vaccination.>” The magnitude of
these responses is also measured in an attempt to exclude patients with
undetectable pre-existing responses from immunotherapy trials,*1°
or, in the majority of cases, to ascertain comparatively their post-
vaccination increase.!'!? Surprisingly, however, no studies have
attempted to correlate the initial antitumor pCTL number with the
outcome of vaccination. Furthermore and despite the significant
volume of information provided, the data of all these studies regarding
the exact frequency of naturally occurring antitumor pCTLs in cancer
patients, are not comparable. The main reason for this, is the lack
of standardized measurement techniques, although precise analysis
has been performed in a limited number of cases.!M316 As 2
result, informative data about the frequency of pre-existing, naturally
occurring antitumor specific CTLs in cancer patients, are prac-
tically lacking from the literature. Therefore, it remains questionable
whether the distribution of the initial antitumor pCTLs frequency
levels varies widely enough to justify the design of studies aiming to
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evaluate whether this frequency can affect the outcome of anti-cancer
vaccination. In the same context and under the light of the simulta-
neous use of multiple tumor-antigen peptides in several vaccination
trials, it remains completely unknown whether, in a given patient, pre-
existing CTL responses of similar strength could be elicited against
all peptides.

Therefore, this study was performed in an attempt to detect conco-
mitantly, in the peripheral blood of a large cohort of newly diagnosed
lung cancer patients, the distribution of the number of pre-existing
CTLs specific for peptides of the cancer-testis antigens MAGE-Al
and MAGE-A3, and the overexpressed antigen human telomerase
reverse transcriptase (WTERT), which are amongst the most widely
used for vaccination of such patients.!’"1 Where possible, these
measurements were also performed in tumor-infiltrating lymphocytes
(TILs) of the same patients. To this aim, a sensitive approach
combining human leukocyte antigen (HLA)-multimer flow cyto-
metric technology with a previous step of in vitro amplification with
multiple peptides under limiting dilution conditions was used.!?
Bearing in mind that antitumor pCTLs do exist in non-cancerous
individuals, although their precise measurement has been rarely
zlttf_'mptcd,?‘'3‘15'20‘21 an additional aim of the study was to compare
the number of initial pCTL levels against the above peptides detected
in cancer patients, with those of normal healthy individuals of
the same age (Table 1).

Accumulating evidence during the last years indicates that radio-
therapy and some chemotherapeutic agents can augment specific
immune responses, offering the rationale for combined chemo-
immunotherapy.??2* Therefore, the pCTL frequency was determined
in a subset of our patients after they had been submitted to conven-
tional radiotherapy and/or chemotherapy. Finally, to uncover
possible differences existing between pCTLs from cancer patients
and healthy individuals, specific CTL clones were isolated and their
functional characteristics and clonotypic variation were determined.

Table 1 Characteristics of patients? and normal controls included in
the study

NSCLC (n=15) SCLC (n=10) Controls (n=17)

Age

Range 43-81 54-74 51-73

Mean = 1 s.d. 65.2+9.9 658+7.9 61.3+£5.0
Sex (male/female} 11/4 8/1 12/5
Stage

| 6 0

Il 3 3

I 5 4

IV 1 3
Performance®

0 12 7

1 3 2

2 0 1
Loss of weight

<5% 13 5

=5% 2 5
Overall median

Survival (days) 921 389

Range 651-1162 66-1021

Abbreviations: MSCLC, nen-smal| cell lung carcinema; SCLC, small cell lung carcinoma.
*Patients were grouped accerding to the histotype.
PECOG performance status,

Immunology and Cell Biology

RESULTS

Frequency of peptide-specific pCTLs in lung cancer patients

and healthy subjects

Tables 2 and 3 present the frequency of pCTLs specific against peptides
of MAGE-A1, MAGE-A3 and hTERT estimated in lung cancer patients
and healthy subjects, respectively, along with the number of CD8" cells
tested, the number of mixed lymphocyte-peptide cultures (MLPCs)
performed and the number of MLPCs containing a multimer-positive
population. Only MLPC for which specificity was ascertained as
described under section Methods and a clear multimer-positive
population could be detected (Figure 1), were included. In both
tables, frequencies presented as ‘less than’ (<) the indicated value,
are shown only to indicate that those individuals did not dispose
pCTLs in higher frequencies. As this limit was dependent on the CD8*
T-cell number obtained from each individual and varied among
pCTLs specific for individual peptides, it was not considered as the
threshold of the method. Consequently, such corresponding frequen-
cies were not included in any additional statistical analysis.

Among the three hTERT, two MAGE-Al and four MAGE-A3
peptides used, CD8" T-cell responses were detected upon diagnosis
in various proportions of patients, only against the hTERT-ILA.A2,
MAGE-A3.A2, MAGE-A3.A24, hTERT.A24 and MAGE-A3.B35 pep-
tides, that is, in 6/14 (43%), 5/14 (36%), 4/9 (44%), 2/10 (20%) and
1/6 (17%) patients, respectively, in widely varying frequencies
(Figure 2). Accordingly, normal subjects presented with CD8" T-cell
responses only against three of the peptides recognized by patients,
namely hTERT-ILA.A2, MAGE-A3.A2 and hTERT.A24, and in addi-
tion against MAGE-A3.Al. The proportions of healthy subjects
recognizing these peptides were 4/9 (44%), 5/8 (63%), 1/6 (17%)
and 1/6 (17%), respectively (Figure 2). There was no statistically signi-
ficant difference between the proportion of patients and normal indi-
viduals recognizing each one of the commonly recognized peptides.

Interestingly, however, the cumulative peptide-specific pCTL fre-
quencies observed in lung cancer patients (17.2+21.7x10~7 peri-
pheral CD8" T-cells, range 1.4-80.0x 10~7) were statistically signifi-
cantly higher (P=0.028) than those detected in healthy age-matched
controls (2.2%1.3x1077 peripheral CD8" T-cells, range 1.0-
4.6x1077), as shown in Figure 3a. No significant difference was
observed in the pCTL frequency between patients with non-small cell
lung carcinoma (NSCLC) and those with small cell lung carcinoma
(SCLC) (P> 0.05). It must be noted that, in patients where responses
against peptides of multiple tumor-antigens (MAGE-A3 and hTERT)
were concomitantly examined, the pCTL frequencies against each one
of them appeared quite different than the other (for example, patient
no. 11 presented with a pCTL frequency against hTERT-ILA.A2 of
42x1077 peripheral CD8" T-cells, but with a pCTL frequency against
MAGE-A3.A2 of <3.3x1077 peripheral CD8" T-cells).

No pCTL was detected in the TILs against any of the tumor peptides
of six patients with NSCLC (patient nos. 7-9 and 13-15) (data not
shown) despite the tumor expressing either one or more of the
antigens tested. Furthermore patient nos. 9 and 13 contained pCTL
specific for BMLF1.A2 at very high frequencies. Among all six patients,
however, only one (patient no. 9) presented with anti-hTERT-ILA.A2
and anti-MAGE-A3.A2 pCTLs detected in peripheral blood.

Despite the limited number of samples, the frequency of pCTLs
appeared to be unrelated to the mRNA expression of the correspond-
ing antigens in the tumor tissues of 50% of NSCLC patients (Table 2).

In the process of determining the pCTL frequencies in the periph-
eral blood, we collected and evaluated flow cytometric data obtained
from the analysis of each individual MLPCs. Interestingly, the mean
percentage of multimer-positive CD8" T-cells inside the positive
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Table 2 Frequencies of circulating pCTLs specific for peptides of hTERT and MAGE3 detected in cancer patients (1-15 NSCLC, 16-25 SCLC)

upon diagnosis and antigen expression in resected tumor material

Patient HLA CD8® MLPCs  hTERTILA.AZ hTERT.A24 MAGE-A3.A2  MAGE-A3.A24  MAGE-A3.B35 Expression”
tested

+ve MLPCs f© +ve MLPCs f +ve MLPCs f +veMLPCs f +ve MLPCs f  hTERT MAGE-Al MAGE-A3
1 AD2,24,B35 14 76 0 <7.4 0 <7.4 0 <74 1 7.4
2 AD2 65 192 0 <36 0 <386
3 A24,B35 103 171 0 <1.0 0 <1.0
a4 A24,24 28 93 1 3.6 0 <36
5 AD2 38 272 3 7.8 0 <26
6 AD2 6.6 184 0 <15 0 <15
7 A24,B35 23 127 0 <4.2 0 <42 215 <1 <1
8 AO1,B35 81 208 0 <12 178 <1 65.2
9 AD2 35 160 1 26 2 5.8 201 <1 <1
10 A02,B35 16 88 0 <63 0 <63 0 <63 <1 <1 85.6
11 A02,B35 2.8 106 12 42.0 0 <35 0 <3.5
12 AD2 15 77 1 6.3 11 70.0 213 1082 74.7
13 AD2,24 27 104 0 <3.7 0 <37 0 <37 0 <37 150 <1 <1
14 A24 05 23 0 <18 0 <18 338 777 1220
15 AO1,B35 34 89 0 <30 160 <1 <1
16 A24, 24 1.7 76 0 <6.0 1 6.0
17 AO2, 02 16 98 1 6.4 1 6.4
18 A24 7.3 260 0 <14 1 1.4
19 A24,B35 3.4 156 1 2.9 2 5.6
20 AD2 38 192 0 <26 0 <286
21 A24 2.9 160 0 <3.4 0 <3.4
22 AD2 20 91 0 <5.2 0 <5.2
23 AD1,02 49 204 0 <2 7 14.0
24 B35 1.5 192 1 6.0
25 AD2 2.0 168 g 9.9 3 15.0

Abbreviations: HLA, human leukocyte antigen; hTERT, human telomerase reverse transcriptase; MLPC, mixed lymphotyte-peptide culture,
“Million CD8 tested.

“The expression levels for hTERT, MAGE-AL and MAGE-A3 were determined as described prewously51 and expressed as a percentage of expression levels by a testis sample; see text for the

explanation of ‘<" and the abbreviations of the peptides.
f. Frequency of pCTLs specific for the given peptide per 107 peripheral blood CD8 (not determined and remained blank when subjects did not express the comesponding HLA-A, HLA-B molecule).

Table 3 Frequencies of circulating pCTLs specific for nTERT and MAGE-A3 peptides detected in normal individuals

cps?

MLPCs tested

Subject HLA hTERT-ILA.AZ hTERT.A24 MAGE-A3.Al MAGE-A3.A2
+ve MLPCs fo +ve MLPCs f +ve MLPCs f +ve MLPCs f

1 A24, B35 4.3 255 0 <23

2 AD2 3.8 188 1 2.6

3 AD1 8.6 240 1 1.0

4 AO1, 02 24.3 379 0 <0.4 <0.4 0 <0.4
5 AD2 5.0 208 1 2.0 1 2.0
6 AD2 8.4 192 1 1.0 2 3.6
7 AD1 5.5 231 0 <20

8 ADL, 24 6.4 248 1 1.6 0 <16

9 AD2 B.7 243 0 1.2 1 1.2
10 A2, A24, B35 2.5 176 0 <2.3 0 <2.3 0 <2.3
11 ADL, A24 3.7 232 o] <2.7 0 <2.7

12 AD1 5.0 179 0 <2.0

13 AD2, B35 Tid 240 1 1.4 0 <14
14 AD2 20.2 253 0 <0.5 4 2.0
15 A24, B35 1.0 91 0 <2.8

16 AZ24, B35 4.6 246 0 <22

17 AD2 9.3 232 0 <1.0 1 1.0

Abbreviations: HLA, human leukocyte antigen; hTERT, human telomerase reverse transcriptase; MLPC, mixed lymphocyte-peptide cuiture.
Milllen CD8 tested.
“The frequency of pCTLs specific for the given peptide per 10’ peripheral blood CD8* T-cells (not determined and remained blank when subjects did not express the corresponding HLA-A, HLA-B

molecule); see text for the explanation of ‘<" and the abbreviations of the peptides.

3

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64

Immunology and Cell Biology



Pre-existing tumor-specific CTL in lung cancer
V Karanikas et af

B

Control multimer

z

E

o
hTERT.A24 hTERT-LAA2  MAGE-A3.A2 MAGE-A3.A1

o

1]

=

(1]

|

_ 71
hTERT.A24 hTERT-ILAAZ MAGE-A3 A2 MAGE-A3 A24

Figure 1 Representative multimer-positive plots. MLPC were stained as described under section Methods with control multimers labeled with
allophycocyanin and multimers containing the peptide of interest labeled with PE, following exclusion of irrelevant binding events.!® The plots represent live

CD&* cells. MLPC, mixed lymphocyte-peptide culture; PE, phycoerythrin.
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Figure 2 Proportion of patients upon diagnosis (white bars) and normal
subjects (black bars) with a detectable peptide-specific CTL response.
Peptides are described under section Methods. CTL, cytolytic CD8* T-cell.

MLPCs was found to be significantly higher (P=0.030) in healthy
subjects (6.5 7.9%, range 0.2-30.0%) than in lung cancer patients
(1.5£2.1%, range 0.1-9.1%) (Figure 3b), indicating a decreased
proliferation rate of the peptide-specific pCTLs in the later. Similarly,
the mean fluorescence intensity of the HLA-multimers was signifi-
cantly higher (P=0.023) in healthy subjects (10.6 + 8.2, range 2-29)
than in patients (4.8+£3.8, range 2-27) (Figure 3c), suggesting a

Immunology and Cell Biology

difference in the kinetics of interaction between T-cell receptor (TcR)
and multimer complexes.?> A correlation of marginal significance was
observed between the percentage of multimer'CD8" and the multi-
mer mean fluorescence intensity within the patient group (r=0.280,
P=0.046) but not in normal subjects (r=0.075, P=0.790).

Effect of treatment on pCTL frequency

Various anticancer treatment modalities affect the tumor-antigenic
load; surgery alone removes a tremendous amount of tumor antigens
whereas, on the contrary, radio- and chemotherapy-induced apoptosis
of cancer cells results in enhanced antigenic load. To investigate
whether such expected changes affect the cytolytic antitumor
response, the post-treatment frequencies of antitumor pCTLs was
examined in 16 out of 25 lung cancer patients for whom the
corresponding frequencies had been detected at diagnosis. Alterations
in the peptide-specific circulating pCTL frequencies were detected in
12 out of 16 patients (Table 4). However, among these alterations, only
those detected in SCLC patient nos. 23 and 25 can be considered
interesting as at least threefold but contrasted changes were observed.
It is noteworthy that the changes presented by the first of these
patients regarding the responses against two different peptides, were
also contrasted, that is, elevation of the anti-hTERT-ILA.A2 pCTL
frequency paralleled by a concomitant reduction in the anti-MAGE-
A3.A2 pCTL frequency. NSCLC patients who underwent surgery only
(patient nos. 9-12) presented with no significant alterations in the
pCTL frequencies detected 6 months after surgery. For the NSCLC
patients for whom a tumor sample could be obtained (patient nos. 9,
10, 12}, antigen expression appeared unrelated to the strength of CTL
response. Finally, no association was observed between any clinico-
pathological parameter and presence of pCTL (data not shown).

Characterization of anti-tumor specific CD8+ T-cell clones

Twenty-seven positive MLPCs were used for obtaining peptide-
specific CD8" T-cell clones. Variation in the proliferation rate and the
cloning efficiency of the individual clones necessitated several attempts
for each MLPC. Finally, we were successful in obtaining five clones
from normal individuals and five from lung cancer patients, capable of
being expanded to sufficient numbers for additional analysis.
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Figure 3 The frequencies and flow cytometric characteristics of circulating antitumor specific pCTL of patients with |lung cancer and normal healthy
individuals. (a) Cumulative frequencies of pCTLs (x10-7 peripheral CD8* T-cells) directed against all the tumor-antigen peptides in normal healthy
individuals (M) and patients with NSCLC (®) and SCLC (A). (b) Percentage of multimer-positive CD8* T-cells inside each positive MLPC detected in
normal individuals (M) and patients with lung cancer (®). (c) The mean fluorescence intensity of HLA-multimers in normal individuals (M) and patients with
lung cancer (®) inside the positive MLPCs. The dotted line represents mean value for each group. MLPC, mixed lymphocyte-peptide culture; pCTL,

CTL precursor.

Table 4 Previous and post-therapy frequencies of circulating pCTLs
specific for hTERT and MAGE peptides detected in patients with lung
cancer (patients for whom no CTL responses have been detected, are
not presented)

Fatients Peptide pCTL frequencies®
Pre-treatment Post-treatment
1 MAGE-A3.A24 7.4 <=3
4 hTERT.A24 3.6 <29
8 MAGE-A3.Al =<1.2 1.6
8 MAGE-A3.B35 <1.2 1.6
9 hTERT-ILA.AZ 2.6 4.4
9 MAGE-A3.A2 5.8 4.4
10 MAGE-A1.B35 <63 1.7
11 hTERT-ILA.A2 42.0 37.0
12 hTERT-ILA.A2 6.3 <=5.0
12 MAGE-A3.A2 70.0 75.0
16 MAGE-A3.A24 6.0 <73
18 MAGE-A3.A24 1.4 <33
23 hTERT-ILA.A2 <2.0 6.9
23 MAGE-A3.A2 14.0 34
24 MAGE-A3.B35 6.0 =35
25 hTERT-ILA.A2 8.9 <3.0
25 MAGE-A3.A2 15.0 =30

Abbreviations: hTERT, human telomerase reverse transcriptase; pCTL, CTL precursor.

1, 4 and B: NSCLC patients submitted to surgery and wha received radio- and chematherapy
as well. 9-12: NSCLC patients underwent cnly surgery. 16 and 23: SCLC patients who
received radio- and chemotherapy. 18, 24 and 25: SCLC patients who received only
chemotherapy.

“The frequency of pCTLs specific for the given peptide per 107 peripheral blood CD8*

T-cells (not determined and remained blank when subjects did not express the corresponding
HLA-A, HLA-B molecule); see text for the explanation of ‘<" and the abbreviations of the
peptides.

First, the lytic capacity of each one of the isolated clones was
assessed. The clones were capable of recognizing and killing tumor
cells expressing MAGE-A3 and hTERT to various levels, albeit this
recognition was enhanced when the relevant peptides were added on
the targets (Figures 4a—c, upper panels). Lysis by MAGE-A3.A2 clones
was weaker but yet considerable (Figure 4b, clone A102, 27% lysis at
E:T=30:1}. Conversely, hTERT-ILA.A2-specific clones hardly recog-
nized non-pulsed tumor cells but did so when peptide was added. All
clones could recognize and kill strongly, Epstein—Barr virus (EBV)-B
targets pulsed only with the relevant peptides and not control ones
(Figures 4a—c, lower panels).

The lytic values of all clones were compared at an effector:target
ratio of 10:1 that is normally used to compare cytolytic clones with
regard to their lytic capacity. Interestingly, clones derived from healthy
individuals appeared to lyse targets significantly stronger than the
clones of patients (P=0.01) (Figure 4d). This difference did not appear
to be related to the peptide recognized by either clone. Although the
number of clones tested was limited for each group (5 per group), the
lytic values were consistently similar every time each clone was tested
(1=3). The avidities of the T-cell clones were determined by incubat-
ing EBV-transformed B (EBV-B)-cells with increasing amounts of the
relevant peptides (Figure 4¢). The concentrations of peptide required
to obtain 50% maximal lysis were similar for patients and healthy
individuals, ranging between 0.5 and 20nm. We concluded that
patients and healthy individuals contained pCTL with similar avidity.

In exploring further whether clones derived from patients or
normal individuals differed, we examined if they could secrete inter-
leukin (IL)-2, IL-4, IL-5, IL-10, IL-15, IL-17, interferon-y and tumor
necrosis factor-ot under peptide-specific stimulation (Figure 5a). Upon
incubation with EBV-B cells pulsed with the relevant peptide (and in
some instances tumor cells), all clones could secrete significant levels

o
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Figure 4 Characterization of the lytic capability of antitumor specific CTL clones. Percent specific lysis of representative clones: anti-MAGE-A3.Al CTL clone
AOQ75 isolated from normal individual no. 3 (a); anti-MAGE-A3.A2 CTL clone AD12 isolated from patient no. 12 (b) and anti-hTERT-ILA.A2 CTL clone
A134 isolated from normal individual no. 6 (c). All clones in panels a-c recognized 51Cr-labeled cells loaded with (@) (2.5 pg mi~ml) or without () the
relevant peptide (upper panel: tumor cells EB81; lower panel: EBV-B cells). (d) Overall specific lysis for all clones isolated from normal individuals
(squares) of clones obtained from patients with lung cancer (circles) at an effector:target cell ratio of 10:1 against EBV-B cells loaded with 2.5ugmi~!
relevant peptide (filled symbol) or not (open symbol). The relevant HLA/peptides is indicated for the target loaded with peptide. Each experiment was
repeated three times. (e) Representative peptide titration curves of anti-MAGE-A3.A2 CTL clones from patients (M) and normal subjects (®) indicating
functional avidity against the MAGE-A3.A2 peptide by measuring specific maximal lysis against EBV-B cells loaded with indicated concentrations of peptide.
The CTL to target ratio was 10:1. The dotted lines represent peptide concentrations required to obtain 50% maximal lysis of the target cells. Each
experiment was repeated twice. CTL, cytolytic CD8* T-cell; EBV-B, EBV-transformed B- cell; hTERT, human telomerase reverse transcriptase; HLA, human
leukocyte antigen.

of IL-2, IL-4 and IL-5, but their levels did not have any difference  clone. To ascertain further the ability of the clones to respond to
between clones derived from patients and normal individuals. Non-  antigenic stimulus, cytokines were also detected following an intra-
pulsed EBV-B cells or EBV-B cells pulsed with a control peptide cellular cytokine assay (Figure 5b). All clones were capable of secreting
(BMLF1.A2 or PB1.Al), as well as cells pulsed with a peptide interferon-v, IL-2 and IL-4 but not IL-10, upon stimulation with the
presented by an irrelevant HLA, were not recognized by either relevant peptides, ensuring the specificity of the cytokine secretion.
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Figure 5 Functional characterization of antitumor specific CTL clones. (a) Production of cytokines by isolated CTL clones fram normal subjects (M) and
cancer patients (@) following peptide-specific stimulation. The results are mean from two independent experiments for each CTL clone. The lines represent
the mean cytokine concentration. (b) Representative cytokine secretion profiles (repeated twice) of isolated CTL clones from a normal subject or a patient,
following stimulation with EBV cells loaded with 2.5 pgml~'ml of MAGE-A3.A2 peptide or an irelevant peptide. The indicated percentages refer to cytokine-

positive CD8* cells. CTL, cytolytic CD8* T-cell.

Finally, all clones expressed CD45RO but not CD28, CD57 and CCR7
(data not shown).

The VP TcR repertoire of the isolated clones was analyzed using a
panel of VP oligonucleotides covering virtually 100% of the TcR
repertoire. Clones displayed a large VP repertoire in line with studies
reporting the heterogeneity of antitumor peptide-specific T-cell clones
(data not shown). Both patients and healthy individuals were found to
rearrange many distinct VP gene segments and no evident constraints
on CDR3p size or sequence, nor on JP usage, were apparent. All cancer
patients and healthy subjects examined presented with an oligoclonal
T-cell response (data not shown). For instance, in one patient (no. 23
in Table 2), of the seven MLPCs identified against MAGE-A3.A2 upon
diagnosis, clones with three different TcR sequences were found
appearing thrice on two occasions and once in another. After treat-
ment, only one TcR sequence could be identified. In another patient
(no. 12 in Table 2), upon diagnosis a similar oligoclonal profile was
identified against MAGE-A3.A2, giving rise to two TcR clonotypes
appearing nine times for one type and two for the other.

DISCUSSION

This study was undertaken in the light of the scarcity of definitive
and consistent findings regarding the precise number of pre-existing,
naturally occurring antitumor pCTLs and the emerging significance
of the role that their frequency might have in the quality of the
antitumor immune response.” Therefore, the frequency of circulating
pCTLs specific for multiple MHC class-I-restricted peptides of
hTERT, MAGE-A1 and MAGE-A3 was concomitantly measured in
patients with NSCLC and SCLC and in age-matched healthy
subjects. Clear evidence is provided, indicating that the proportion
of cancer patients presenting with pre-existing cytolytic responses
against the examined tumor-antigen peptides (regardless of their
frequency) is as high as about 50%, similar to that of healthy subjects.
This proportion of positive individuals could only be detected
following the application of a sensitive detection method enabling
the measurement of what appears as rather rare tumor-specific
pCTLs, at frequencies about 100 times lesser than those previously
reported.?®

~l
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Direct comparison of the frequencies of pCTLs against the tumor
peptides used in this study with those reported in the literature cannot
be easily performed as our methodological approach is not broadly
used. In the few cases, however, where such an approach has been
used, comparable results have been obtained against anti-MAGE-
A3.A2 and anti-MAGE-A3.A24-specific pCTL responses, ' but
rather lower than those reported against other tumor antigens, like
Melan-A or tyrosinase.!®? With respect to the MAGE-A3.B35,
MAGE-A1.B35 and hTERT-RLEA2 peptides, this is the first time
that estimation of CTL responses against them have been measured.
Our data suggest that these responses are very rare and weak in both
cancer patients and healthy subjects, questioning their utility in cancer
vaccination.

charding the CTL responses against various pcptidcs, it appears
that cancer patients could respond strongly against one peptide and at
the same time have a negligible response against another presented by
the same HLA molecule irrespectively of the level of the corresponding
tumor antigens expressed by the tumors. Hence, cancer patients might
have different levels of tolerance against various tumor-antigen pep-
tides, thus supporting the use of multi-epitope peptide-based antic-
ancer vaccines.2® In addition, although various tumor antigens can be
frequently expressed by lung cancers,”? detection of CTL against
epitopes of these antigens represents a rare event.

Interestingly, the cumulative frequency of peptide-specific pCTLs in
the cancer patients group was significantly higher but more widely
varying than that in healthy controls. Tumor-specific pCTLs detected
in the blood of normal individuals might represent autoreactive clones
that have escaped thymic selection, and these become amplified in the
cancer patients by the presence of tumors. The question that arises is
whether these clones were equally derived from a naive or memory
subpopulation in both groups of individuals. Assuming the absence of
tumor antigens in normal individuals, tumor-specific pCTLs might be
considered as naive cells that have homeostatically proliferated.
Irrespective of their origin however, tumor-specific CTL clones have
the potential to become reactive upon antigenic stimulus provided by
emerging cancer cells and the presentation of antigens by tumors
is expected to differentiate these clones into memory cells. As the only
reliable method to detect these rare pCTLs is by amplifying them first
in vitro, it was not feasible in our study to perform any direct
assessment (for example, stain for CD45 and CCR7) to establish
their memory status and determine their origin. %32

It is rather intrigning that the difference in the cumulative frequency
of peptide-specific pCTLs between cancer patients and healthy con-
trols results from responses against peptides that are either poorly
processed or not processed by tumor cells, that is, the hTERT-1LA.A2,
MAGE-A3.A2 and MAGE-A3.A24 peptides.'621:33-3% A possible expla-
nation could be that these peptides are cross-presented to T-cells
following uptake and processing by the dendritic cell immunoprotea-
somes or conversely, the inflammatory tumor microenvironment
could cause tumor cells to express immunoproteasomes and thus
explain in part why with respect to these peptides there are conflicting
data as to their capacity or not to be presented by tumor cells. Finally,
the question that remains is that if these peptides do not become
presented by the tumor cell, then what triggers the increase in the
pCTL frequency seen in the patients as opposed to that of the normal
healthy donors and what are the factors that have maintained these
pCTL in the T-cell repertoire of the aged normal healthy donors?

Beyond differences observed in the specific pCTL frequency
between cancer patients and healthy controls, pCTL clones derived
from cancer patients appeared with a decreased proliferative capa-
city, intensity of multimer staining and lytic capacity. The reduced
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proliferative capacity, as evidenced by the decreased percentage of
multimer-positive cells within patients’ MLPCs, could be explained by
replicative senescence.3™3® Conversely, regulatory T-cells present in
higher number in cancer patients, could play a detrimental role in
inhibiting clonal T-cell proliferation and expansion.*’ However, we
find the latter very unlikely as in a limited number of samples tested
(n=4; 2 from patients and 2 from normal individuals), the number of
CD4"CD25"Foxp3" cells did not differ between MLPCs from normal
individuals or patients, and no relation was identified between the
presence of Foxp3" cells and the existence of tumor-specific pCTL
in these samples (data not shown).

Regarding the higher intensity of multimer staining within each
MLPC of normal individuals against those of patients, this might
reflect a difference in the interaction kinetics between TcR and
multimer complexes based on the sum of multiple TcR binding as
well as the avidity of TcR-peptide MHC multimer taking place at
biologically related temperatures.>* 4! Moreover, the strength
of post-thymic CD8 TcR/peptide MHC avidity is crucial for a T-cell
clone to compete in vivo for homeostatic growth.*? Thus, as T-cell
clones detected in both normal individuals and in cancer patients are
directed against self-antigens, it is likely that with respect to the
patients, antigenic encounter in the periphery could modulate
the type and size of the T-cell pool,**** allowing and/or limiting the
window of effective signal transduction, giving rise to the dynamic
propagation of clones with a low TcR avidity. Our data, albeit using a
low number of clones, show decreased ability of CTL clones isolated
from patients with cancer, to kill cells expressing the relevant antigen
peptide despite an apparent similar capacity to recognize peptide on
target cells. The latter might indicate that CD8 T-cells are continuously
affected by the tumor microenvironment, thus modulating their
ability to respond to antigenic stimulus.** Hence, patients might
contain circulating pCTL clones with TcR affinities, in the low
range, imposing in this way an effective antitumor immune response.
To this end, the large repertoire of VP in patients and to a lesser extent
in healthy individuals supports the heterogeneity of antitumor pep-
tide-specific T-cell clones selected on the basis of poor tumor
destruction.*

Radiotherapy and some chemotherapeutic agents can augment
specific immune responses, opening up the way for combined
chemo-immunotherapeutic applications.>>**# Cisplatin is known
to induce cell death through apoptosis or necrosis,"” and apart from
the delay or inhibition of tumor growth, its use was considered to
generate immunogenic tumors. Hence, its use in experimental models
followed by tumor antigen vaccination can lead to improved anti-
tumor CD8" T-cell responses.* However, a precise measurement of
this effect has not been undertaken in a human setting. Toward this,
we examined whether radiotherapy and/or chemotherapy with cis-
platin affected the levels of pCTL detected, but no alterations were
observed in the pCTL frequency and in the number of peptides
recognized in 16 of our patients tested at least 3 months after the
completion of their treatment schedules. These findings place a caveat
in extrapolating data from animal tumor model studies, as these
cannot always accurately replicate the potentially immunosuppressive
human tumor microenvironment.

In conclusion, our study uncovered that cancer patients present
with a wide variation in the frequency of peptide-specific pCTLs and
this frequency differs greatly between tumor-antigen peptides. In the
light of recent evidence provided by animal models,? this result might
represent an important determinant of the fate of cancer immuno-
therapy. Furthermore, our results show that tumor-specific pCTLs of
cancer patients can have functional differences when compared with
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those of healthy individuals. In addition, our findings regarding the
effect of radiochemotherapy on the frequency of peptide-specific
pCTLs, question the expected effectiveness of combined chemo-
immunotherapy. Hence, our findings could have an important role
for the design of improved immunotherapeutic approaches for lung
cancer.

METHODS

Patients

Twenty-five HLA-Al, HLA-A2, HLA-A24 and/or HLA-B35 patients with
primary lung cancer were involved in the study. Fifteen of them were diagnosed
with NSCLC (mean age 65.2 9.9 years; 4 females, 11 males) and the remaining
10 with SCLC (mean age 65.8+7.9 years; 1 female, 9 males) (Table 1).
Peripheral blood was obtained on diagnosis of the disease from all patients
and in 16 of them (10 with NSCLC and 6 with SCLC) after their treatment. Of
those 16 patients, five with NSCLC underwent surgery as the only treatment
and their post-treatment blood sample was collected & months later. From the
remaining 5 NSCLC and the 6 SCLC patients, blood samples were obtained
3 months after the completion of various treatment regimens consisting of
platinum-based chemotherapy and radiotherapy, as well as surgery in the case
of NSCLC. In only eight NSCLC patients, resected tumor material was also
obtained and tested for expression of hTERT, MAGE-Al and MAGE-A3 as
described previously, using a testis sample as reference material.* Peripheral
blood was also obtained from 17 HLA-Al, HLA-A2, HLA-A24 and/or HLA-
B35 healthy individuals (mean age 61.3 £ 5.0 years; 5 females, 12 males). The
study conforms to the provisions of the Declaration of Helsinki and was
reviewed and approved by the University of Thessaly Fthics Committee; all
participants provided informed consent.

Peptides and HLA-multimers

Peptides of MAGE-A1, MAGE-A3 and hTERT were used on the basis of their
ability to induce spontaneous CTL responses in cancer patients or normal
individuals (http://www.cancerimmunity.org/peptidedatabase/T cellepitopes.htm).
The peptides used according to the HLA phenotype of the patient, were as
follows: EADPTGHSY (MAGE-ALA1 presented by HLA-Al), EADPTGHSY
(MAGE-A1.B35 presented by HLA-B35), EVDPIGHLY (MAGE-A3.Al presented
by HLA-A1), FEWGPRALV (MAGE-A3.A2 presented by HLA-A2), TFPDLESEF
(MAGE-A3.A24 presented by HLA-A24), EVDPIGHLY (MAGE-A3.B35 pre
sented by HLA-B35), ILAKFLHWL (hTERT-ILA.A2 presented by HLA-A2),
RLFFYRKSVY (hTERT-RLEA2 presented by HLA-A2) and VYAETKHFL (hTER:
T.A24 presented by HLA-A24). Two EBV peptides, GLCTIVAML (BMLF1.A2
presented by HLA-A2) and RYSIFFDYM (EBNA3C.A24 presented by HLA-A24),
and the influenza virus peptide VSDGGPNLY (PB1L.A1 binding to HLA-A1) were
used as controls. All peptides were synthesized on solid phase using F-moc for
transient NH,-terminal protection, purchased as lyophilized at >90% purity
ascertained by mass spectrometry (Abgent, San Diego, CA, USA), dissolved in
dimethylsulfoxide at 10mgml~" and stored at —20°C before use.

Class-I HLA-multimers containing the MAGE-Al, MAGE-A3 and hTERT
peptides and labeled with phycoerythrin (PE), as well as control multimers
containing the EBV and influenza peptides and labeled with allophycocyanin,
were prepared as described.! !5

Frequency of peptide-specific pCI'Ls
Peptide-specific pCTLs were detected in peripheral blood and TILs (TILs
obtained as described)®® using a sensitive methodological approach combining
HLA-multimer flow cytometric technology with a previous step of in vitro
amplification with multiple peptides under limiting dilution conditions. On the
basis of the number of pCTLs detected in each sample, their frequencies in the
peripheral blood and TILs were estimated by the use of Poisson distribution
analysis for rare events. A detailed description of this methodology has been
recently presented in our previous publication.'®

In brief, isolated peripheral blood mononuclear cells were pulsed separately
with 20ugml™! of each test and control peptide (according to the HLA
molecules expressed for each sample). After washing off excess peptide,
peripheral blood mononuclear cell aliquots were mixed (populations pulsed
with test peptides were pooled) and 2x 107 cells were added in each well of a
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microwell plate, in 10% human pooled serum-complete Iscove’s medium
containing I1-2, 1L-4 and IL-7. Approximately 150 microcultures were per-
formed for each sample. On day 7 of culture, MLPCs were restimulated for an
additional 7 days with irradiated EBV-B pulsed separately with the same
peptides used initially. On day 14, antigen-specific pCTLs contained in each
microwell of the MLPCs were detected after staining with all relevant HLA-
multimers and analyzed by flow cytometry. MLPCs found pesitive for this pool
of HLA-multimers were additionally stained with individual multimers to
identify the exact specificity of the stained population (Figure 1). If any MLPC
contained a doubtful HLA-multimer-positive population, the corresponding
well underwent one or two additional stimulations with the relevant peptide
but of a different batch and multimer staining was repeated, ensuring in this
way the specificity of the multimer-positive population. Such MLPCs were
included in the frequency estimation only if staining with the specific HLA-
multimer resulted in a distinct cell cluster that did not stain with control HLA-
multimers of different specificity.

The proportion of MLPCs containing CD8" cells specifically stained with
HLA-multimers was used to calculate, by the use of Poisson distribution
analysis, the frequency of peptide-specific pCTLs among peripheral CDg’
T-cells. The cumulative frequencies of pCTLs directed against all the tumor
peptides examined for each subject, were calculated on the basis of the number
of MIPCs found positive after staining with the pool of relevant HLA-
multimers. Accordingly, the frequencies of peptide-specific pCTLs were calcu-
lated on the basis of the number of MLPCs found positive after staining with
the specific HLA-multimers.

Obviously, the lower limit of the analytical sensitivity of our methodology is
depended upon the maximum number of CD8" cells obtained from each
individual that was widely varying among subjects examined. The presence,
however, of specific pCTLs at frequencies lower than the sensitivity level
achievable in each individual, cannot be excluded. To present this valuable
information, the frequencies in such cases were designated as ‘less than' (<)
the minimum ones determined on the basis of the maximum number of CD8’
cells obtained, and among which, one specific pCTL could not be found. When
the cumulative frequency of anti-TAA pCTL is represented, this refers only to
the sum of the detected frequencies.

Finally, the percentage of CD8" cells stained with a given HLA-multimer
inside each MLPC at day 14 of culture as well as the corresponding mean
fluorescence intensity were also examined.

T-cell cloning

HLA-multimer- positive populations contained in MLPCs were sorted using an
automated magnetic cell sorter, anti-PE-labeled magnetic beads (Stemcell
Technologies, Vancouver, BC, Canada) and PE-labeled multimers, according
to manufacturer’s instructions. Having been tested for their purity, isolated
lymphocytes were cloned by limiting dilution, seeding 0.1, 1 and 10 cells
per microwell, and stimulated by the addition of irradiated EBV-B cells
(2% 10*well) pulsed with the relevant peptide and 100 Uml~" IL-2, 10 ngml ™!
IL-4, 10ngml~! IL-7 and 100 py methyl-tryptophan. Microwells were stimu
lated twice more at 7-day intervals with the same mixture of cells and cytokines.
Seven days after the last stimulation, they were transferred into 2-ml wells
and maintained by weekly restimulations with allogenic EBV-B cells and
peptide-pulsed tumor cells restricted for the HLA recognized by the respective
T-cells.

Characterization of CTL clones

Isolated CTL clones were submitted to TcR and functional analysis by
measuring their lytic activity, cytokine secretion in culture supernatants and
immunophenotyping. All analyses were performed on clones collected 7 days
after restimulation with peptide-loaded antigen-presenting cells, feeders and
growth factors.

VP TcR analysis was attempted on CTL clones isolated only from indivi-
duals that had more than one MLPC containing a multimer-positive popula
tion, and it was performed exactly as described previously.!! PCR products
were purified and sequenced to obtain a complete identification of the CDR3
region. To confirm that all MLPCs of the same patient contained a multi-
mer-positive population with the same V[} TcR sequence, primers spanning the
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relevant CDR3 region were synthesized and MLPCs were subjected to a
clonotypic PCR analysis as described previously."!

Lytic activity was measured with a conventional 4-h ¥'Cr-release assay using
5000 target cells per well. The target cells were EBV-B cells expressing HLA-A1
or HLA-A2, and the melanoma tumor cell EB81 (expressing HLA-A1 or
HLA-A2)'" loaded with relevant or irrelevant peptides for 30min, at room
temperature. The EB8I1 tumor cell expressed MAGE-Al, MAGE-A3 and
telomerase as reported previously.*® To determine TcR avidity, the lytic activity
of CTL clones was examined against EBV-B cells loaded with titrated concen-
trations of relevant peptides.

The ability of each clone to secrete 1L-2, IL-4, IL-5, IL-10, IL-15, IL-17,
interferon-y and tumor necrosis factor-o was assessed after a 20-h stimulation
of 2x10° CTL clones with a 10 times lesser number of peptide-loaded antigen
presenting cells. The culture supernatant was collected and used to measure
the concentrations of cytokines produced by the CTL clones using Multiplex
Bead-based Luminex Technology (Biosource, Carlsbad, CA, USA).

The ability of each clone to secrete IL-2, IL-4, IL-10, and interferon-y was
further assessed using an intracellular cytokine assay, as described previously
with some modifications.” In brief, 2x10° CTL clones were stimulated with a
10 times lesser number of EBV cells loaded with 2.5pugml™! relevant or
irrelevant peptide. Protein secretion was stopped after 90 min with brefeldin
A and cytokine synthesis was measured after an additional 20-h stimulation.
Cells were analyzed by flow cytometry.

Immunophenotyping

CTL clones and MLPC populations containing multimer-positive cells were
analyzed by flow cytometry using the following monoclonal antibodies con
jugated to either fluorescein isothiocyanate, PE, allophycocyanin, ECD or
PC7: SFCI2IThy2D3 (anti-CD8 PC7; Beckman Coulter, Brea, CA, USA),
CD28.2 (anti-CD28; fluorescein isothiocyanate; Immunotech, Marseille, France),
UCHLI (anti-CD45R0; ECD; Beckman Coulter), NC1 {anti-CD57; fluorescein
isothiocyanate; Immunotech) and 150503 (anti-CCR7; allophycocyanin; R&D
systems, Minneapolis, MN, USA). Cells were washed, stained for 30min with
antibodies at 4 °C before being washed and fixed with formaldehyde. Isotype-
matched antibodies were used to verify the staining specificity, and as a guide for
setting the markers to delineate positive and negative populations.

Statistical analysis

Results are expressed as mean £ s.d. and were analyzed by Student’s two-tailed
t-test. P<0.05 was regarded as significant. Correlation coefficients were
calculated by Pearson’s product moment to identify the significance of various
indices compared.

ACKNOWLEDGEMENTS

This work was supported by (a) a European Union—Furopean Social Fund
(75%) and the Greek Ministry of Development-GSRT (25%) (ENTER 04EP09)
grant and (b) a Marie Curie Incoming International Fellowship within the 6th
European Community Framework Programme (FP6é Contract MIF1-CT-2006-
021795, IRTALUNG) grant. We appreciate Professor P Coulie (Christian

De Duve Institute of Cellular Pathology, Universite Catholique de Louvain,
Brussels, Belgium) for encouraging our work and for the preparation of
HLA-multimers. We thank M Speletas for critical discussions, 1 Tsouggos

for help with irradiation of cells, and K Tsolis and G Loules for expert technical
assistance.

1 Rosenberg SA, Yang JC, Restifo NP. Cancer immunotherapy: moving beyond current
vaccines. Naf Med 2004; 10; 909-915,

2 Rizzuto GA, Merghoub T, Hirschhorn-Cymerman D, Liu C, Lesokhin AM, Sahawneh D
et al. Self-antigen-specific CD8+ T cell precursor frequency determines the quality of
the antitumor immune response. J Exp Med 2009; 206: 849-866.

3 Badovinac VP, Haring JS, Harty JT. Initial T cell receptor transgenic cell precursor
frequency dictates critical aspects of the CD8(+) T cell response to infection. Immunity
2007; 26: 827-841,

4 Marzo AL, Klonowski KD, Le Bon A, Borrow P, Tough DF, Lefrangois L. Initial T cell
frequency dictates memory CD8+ T cell lineage commitment. Nat Immunol 2005; 6:
793-799,

Immunology and Cell Biology

5 Bricard G, Bouzourene H, Martinet O, Rimoldi D, Halkic N, Gillet M et al. Naturally
acquired MAGE-ALD- and SSX-2-specific CD8+ T cell responses in patients with
hepatocellular carcinoma. J Immuno/ 2005; 174: 1709-1716.

& Shang XY, Chen HS, Zhang HG, Pang XW, Qiao H, Peng JR ef &/, The spontaneous CD8
T-cell response to HLA-A2-restricted NY-ESO-1b peptide in hepatocellular carcinoma
patients. Clin Cancer Res 2004; 10: 6946-6955.

7 Filaci G, Fravega M, Setti M, Traverso F, Millo E, Fenoglio D et al. Frequency of
telomerase-specific CO8+ T lymphocytes in patients with cancer. Blood 2006; 107:
1505-1512,

8 SatoY, Shomura H, Maeda Y, Mine T, Une Y, Akasaka Y ef al. Immunological evaluation
of peptide vaccination for patients with gastric cancer based on pre-existing cellular
response to peptide. Cancer Sci 2003; 94: 802-808.

9 Mine T, Gouhara R, Hida N, Imai N, Azuma K, Rikimaru T ef al. Immunological
evaluation of CTL precursor-oriented vaccines for advanced lung cancer patients.
Cancer Sci 2003; 94: 548-556.

10 Tanaka S, Harada M, Mine T, Noguchi M, Gohara R, Azuma K et al. Peptide vaccination

for patients with melanoma and other types of cancer based on pre-existing peptide-

specific ctotoxic T-lymphocyte precursors in the periphery. J Immunother 2003; 26:

357-366.

Karanikas V, Lurquin C, Colau D, van Baren N, De Smet C, Lethe B ef al. Monoclonal

anti-MAGE-3 CTL responses in melanoma patients displaying tumor regression after

vaccination with a recombinant canarypox virus. J Immunol 2003; 171: 4898-4904.

12 Ichiki Y, Hanagiri T, Takenoyama M, Baba T, Fukuyama T, Nagata Y ef al. Tumor specific
expression of survivin-2B in lung cancer as a novel target of immunctherapy.
Lung Cancer 2005; 48: 281-289.

13 Hanagiri T, van Baren N, Meyns B, Boon [, Coulie PG. Analysis of a rare melanoma
patient with a spontaneous CTL response to a MAGE-A3 peptide presented by HLA-AL.
Cancer Immunol Immunother 2006; 55: 178-184.

14 Zhang HG, Chen HS, Peng IR, Shang XY, Zhang J, Xing Q ef al. Specific CD8(+)T
cell responses to HLA-A2 restricted MAGE-A3 p271-279 peptide in hepatocellular
carcinoma patients without vaccination. Cancer Immunol Immunother 2007; 56:
1945-1954.

15 Karanikas V, Soukou F, Kalala F, Kerenidi T, Grammoustianou ES, Gourgoulianis Kl
et al. Baseline levels of CD8+ T cells against survivin and survivin-2B in the blood
of lung cancer patients and cancer-free individuals. Clin Immunol 2008; 129:
230-240.

16 So T, Hanagiri T, Chapiro J, Colau D, Brasseur F, Yasumoto K ef al. Lack of tumor

recognition by cytolytic T lymphocyte clones recognizing peptide 195-203 encoded by

gene MAGE-A3 and presented by HLA-A24 molecules, Cancer Immunol Immunother

2007; 56: 259-269,

Romero P. Current state of vaccine therapies in non-small-cell lung cancer. Clin Lung

Cancer 2008; 9 (Suppl 1): 528-536.

18 Bolonaki |, Kotsakis A, Papadimitraki £, Aggouraki D, Konsolakis G, Vagia A ef al.
Vaccination of patients with advanced non-small-cell lung cancer with an optimized
cryptic human telomerase reverse transcriptase peptide. J Clin Oncol 2007, 25:
2727-2734.

19 Coulie PG, Karanikas V, Lurquin C, Colau D, Connerotte T, Hanagiri T et al. Cytolytic
I-cell responses of cancer patients vaccinated with a MAGE antigen. Immuno! Rev
2002Z; 188; 33-42,

20 Chaux P, Vantomme V, Coulie P, Boon T, Van der Bruggen P. Estimation of the

frequencies of anti-Mage-3 cytolytic T-lymphocyte precursars in blood from individuals

without cancer, Int J Cancer 1998; 77: 538-542,

Vonderheide RH, Hahn WC, Schultze JL, Nadler LM. The telomerase catalytic subunit

is a widely expressed tumor-associated antigen recognized by cytotoxic T lymphocytes.

Immunity 1999; 10: 673-679.

22 Nowak AK, Lake RA, Robinson BW. Combined chemoimmunatherapy of solid tumors:
improving vaccines? Adv Drug Deliv Rev 2006; 58: 975-990.

23 Zitvogel L, Apeth L, Ghiringhelli F, André F, Tesniere A, Kroemer G. The anticancer

immune response: indispensable for therapeutic success? J Clin Invest 2008; 118:

1991-2001.

Scheffer SR, Nave H, Korangy F, Schiote K, Pabst R, Jaffee EM ef al. Apoptotic, but not

necratic, tumor cell vaccines induce a potent immune response in vivo. int J Cancer

2003; 103: 205-211.

25 Dutoit V, Guillaume P, Cerottini JC, Romero P, Valmori D, Dissecting TCR-MHC/peptide
complex interactions with A2/peptide multimers incorporating tumor antigen peptide
variants: crucial role of interaction kinetics on functional outcomes. Eur J Immunol
2002; 32: 3285-3293.

26 Reynolds SR, Zeleniuch-Jacquotte A, Shapiro RL, Roses DF, Harris MN, Johnston D
et al. Vaccine-induced CD8+ T-cell responses to MAGE-3 correlate with clinical
outcome in patients with melanoma. Clin Cancer Res 2003; 9: 657-662,

27 Romero P, Cerottini JC, Speiser DE. The human T cell response to melanoma antigens.
Adv Immunol 2006; 92: 187-224.

28 Keogh E, Fikes J, Southwood S, Celis E, Chesnut R, Sette A. Identification of new
epitopes from four different tumor-associated antigens: recognition of naturally
processed epitopes correlates with HLA-A*0201-binding affinity. J Immunof 2001;
167: 787-796.

29 Groeper C, Gambazzi F, Zajac F, Bubendorf L, Adamina M, Rosenthal R et al. Cancet/
testis antigen expression and specific cytotoxic T lymphocyte responses in non small
cell lung cancer. Int J Cancer 2007; 120: 337-343.

30 Valmori D, Scheibenbogen C, Dutoit V, Nagorsen D, Asemissen AM, Rubio-Godoy V
et al. Circulating tumor reactive CDB(+) T cells in melanoma patients contain a
CDA5RA(+)CCR7(—) effector subset exerting ex vivo tumorspecific cytolytic activity.
Cancer Res 2002; 62: 1743-1750,

1

it

1

-~

2

it

2

=

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64



31 Rufer N, Zippelius A, Batard F, Pittet M, Kurth I, Corthesy P et al. Ex-vivo character-
ization of human CD8+ T subsets with distinct replicative history and partial effector
functions. Blood 2003; 102: 1779-1787.

32 Prlic M, Williams MA, Bevan MJ. Requirements for CO8 I-cell priming, memory
generation and maintenance. Curr Opin Immunof 2007; 19: 315-319.

33 Ayyoub M, Migliaccio M, Guillaume P, Lienard D, Cerottini JC, Romero P ef af. Lack of
tumor recognition by hTERT peptide 540-548-specific COB(+) T cells from melanoma
patients reveals inefficient antigen processing. Eur J Immunol 2001; 31: 2642-2651.

34 Valmori D, Gileadi U, Servis C, Dunbar PR, Cerottini JC, Romera P ef al. Modulation of
proteasomal activity required for the generation of a cytotoxic T lymphocyte-defined
peptide derived from the tumor antigen MAGE-3, J Exp Med 1999; 189: 895-906.

35 Zhou M, Peng JR, Zhang HG, Wang HX, Zhong ZH, Pan XY et al. Identification of two
naturally presented MAGE antigenic peptides from a patient with hepatocellular
carcinoma by mass spectrometry. Immunof Left 2005; 99: 113-121,

36 Effros RB. Role of T lymphocyte replicative senescence in vaccine efficacy. Vaccine
2007; 25: 599-604,

37 Knutson KL, Disis ML, Salazar LG. CD4 regulatory T cells in human cancer pathogen-
esis. Cancer Immunol Immunother 2007; 56: 271-285.

38 Whelan JA, Dunbar PR, Price DA, Purbhoo MA, Lechner F, Ogg GS ef al. Specificity of
CTL interactions with peptide-MHC class | tetrameric complexes is temperature
dependent. J Immunol 1999; 163: 4342-4348,

39 Wooldridge L, Lissina A, Cole DK, van den Berg HA, Price DA, Sewell AK. Tricks with
tetramers: how to get the most from multimeric peptide-MHC. Immunology 2009; 126:
147-1864,

AD Schamel WW, Arechaga |, Risueno RM, van Santen HM, Cabezas P, Risco C ef al.
Coexistence of multivalent and monovalent TCRs explains high sensitivity and wide
range of response. J Exp Med 2005; 202: 493-503.

41 Dutoit V, Guillaume P, Ayyoub M, Hesdorffer CS, Luescher IF, Valmori D. Decreased
binding of peptides~-MHC class | (pMHC) multimeric complexes to CD8 affects their
binding avidity for the TCR but does nat significantly impact on pMHC/TCR dissociation
rate, J Immunol 2003; 170: 5110-5117.

Pre-existing tumor-specific CTL in lung cancer
V Karanikas et af

42 Kieper WC, Burghardt JT, Surh CD. A role for TCR affinity in regulating naive T cell
homeostasis. J Immunol 2004; 172: 40-44.

43 Maile R, Siler CA, Kerry SE, Midkiff KE, Collins EJ, Frelinger JA. Peripheral ‘CD8
tuning’ dynamically modulates the size and responsiveness of an antigen-specific T cell
pool in vivo, J Immunol 2005; 174: 619-627,

44 Kroger CJ, Alexander-Miller MA. Dose-dependent modulation of CD8 and functional
avidity as a result of peptide encounter. /mmunology 2007; 122: 167-178.

45 Pittet MJ, Gati A, Le Gal FA, Bioley G, Guillaume P, de Smedt M et al. Ex vivo
characterization of allo-MHC-restricted T cells specific for a single MHC-peptide
complex. J immunol 2006; 176: 2330-2336.

46 Correale P, Cusi MG, Tsang KY, Del Vecchio MT, Marsili S, Placa ML et al. Chemo-
immunatherapy of metastatic colorectal carcinoma with gemcitabine plus FOLFOX 4
followed by subcutaneous granulocyte macrophage colony-stimulating factor and
interleukin-2 induces strong immunalogic and antitumar activity in metastatic colon
cancer patients. J Clin Oncol 2005; 23: 8950-8958.

47 Cepeda V, Fuertes MA, Castilla J, Alonso C, Quevedo C, Perez JM. Biochemical
mechanisms of cisplatin cytotoxicity. Anticancer Agenfs Med Chem 2007, T:
3-18.

48 Tseng CW, Hung CF, Alvarez RD, Trimble C, Huh WK, Kim D ef al. Pretreatment with
cisplatin enhances E7-specific CD8+ T-Cell-mediated antitumor immunity induced by
DNA vaccination. Clin Cancer Res 2008; 14: 3185-3192.

49 Karanikas V, Tsochas S, Boukas K, Kerenidi T, Nakou M, Dahabreh J ef al. Coexpression
patterns of tumor-associated antigen genes by non-small cell lung carcinomas:
implications for immunotherapy. Cancer Biol Ther 2008; 7: 345-352.

50 Echchakir H, Mami-Chouaib F, Vergnon |, Baurain JF, Karanikas V, Chouaib S et al.
A point mutation in the alpha-actinin-4 gene generates an antigenic peptide recognized
by autologous cytolytic T lymphocytes on a human lung carcinoma. Cancer Res 2001;
61: 4078-4083.

51 Karanikas V, Lodding J, Maino VC, McKenzie IF. Flow cytometric measurement
of intracellular cytokines detects immune responses in MUCL immunotherapy. Clin
Cancer Res 2000; 6: 829-837.

Immunology and Cell Biology

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 04:53:16 EEST - 18.225.95.64



