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Khvikip Merétn 7w 1 Ogpomevtikny AmotereospotikoTnte tov In-Silico oyedwwopéivov km gartopikevpévov
veoavtiyovikav gpporiov TAMAVAC-TAAs VACCINE o¢ ao0eveig pe veodwayvoopévo yrhoiopo o€ ovvovoopd pe
Bevacizumab 10mg/kg, Temozolamide 150-200mg/m2/mpépa, evtéroyn odevéprtikyy DCTs avocolspomseia, yeveTikd
TPOGAOTO-EMAEYUEVOVS GVOCOTPOTTOMTESG KOl €VOG avVAOTOAED onNueiov eAEYYO0V TOV (AVOGOTOUTIKOD GCUGTINOTOS
oToysvopevov kotd Tov PD-1, g Pembrolizumab

Xovroun Hepitnyn

Ot 6yKotl ToV €YKEPAAOV amotehobV ic ETEPOYEVY] OLAON VEOTAUCUATOV TV VMKV 6mov KaOe vmokatnyopia &yetl T O1KN NG
BoAoyla, mpdyvoon xat Oepameio. Ot Oykor g yAolag omotedovv 10 40% TV OYKOV TOL EYKEQAAOL GTOV EVIAIKOL,
akoAiovBovuevol ce cuyxvotnTa omtd T0 unviyyiopa, pe 28%. O poiog tng ynpetodepansiog cvvexds avédvel T0GO Gg EMKOVPIKN
xopnynon 660 Kot og pUn ¥epovpynoiovg oykovg. Ot dykotl gufputknig mpoéhevons (HvehoPAdcTmua, OYKOL Gd YEVVITIKA
KOTTOPO) amotehovV Wiaitepn vrokatnyopio, Tov XPEGlETal GUVIVAGHEVT OVTILETOMION UE YEPOVPYIKT EKTOUN, YNMUELO- KOl
axtwvobeparneia, katd mpotipnon oe eEedikevpévo kévrpo. Ta yrowoPfractdpote givar ot mo cvyvoi mpwtomadeic OyKot
gykepdAov, MAadn dykot ot ooiol Tpoépyovtat od To. id1a Ta KOTTOPO TOL EYKEPGAOD KOl Oyl O LETOOTACELS 0Td KATOLO0 GAAO
onpeio tov cOUOTOG. AVIKOuV otV guphtepn Katnyopia tv actpokvttopdtov. To actpokvttdpata dtakpivoviar oe 4
Babpode kakondelag:

BaOpoo I: kahonfeig 6yKot, OTOS T0 TAOKVLTTUPIKO OAOTPOKVLTTMLLO.

BaOpoo II: 6yKot yopunAiov Babuod kakonbelog, 6mwe 1o S1dyvTo AoTPOKLTIMLL

BaBpov III: 6ykot vymiod Babpod kokonelog, Onwg 10 ovVATANCTIKO AGTPOKDTIMLO 1] TO OVOTANGTIKO 0ALY0dEVOPOYAOimLLL
BaBpov IV: yAooprdctopa

Ta yAoOPAOGTOLOTO TPOKAAOVY CUUTTOUATE AOY® OMONCNG TOL QULGIOAOYIKOD &YKEPGAOV N AdY®V Tieong otov méPLE
QUO10A0YIKO €YKEQOAKO 10T0. Ta cvprTd®pOTo TOV aclevdv €EapTd@VTOL 0O TOAAOVG TOPAYOVTEG Ol KLUPLOTEPOL OTTO TOVG
omoiovg givar to péyeBog kat 1 6£om tov 6ykov. Ta mo cvvndiopéva copntd@pata Tepiapfdvovv:

I'vooTiKd CUUTTONATO OTOG ATMAELD VIS, OAAOYT) TPOCOTIKOTNTOC, GUYYXLOT|, TPOPARLATA OUALOG.

ovoképarog.

Enummticég kpioeic — Ot emAnmrikés kpicelg epoaviloviol oe TeplocoOTEPOVG amd TOVG HIGOVS acbevei pe yAoiopo fabuov 111
N Babuov IV. Or eminrtikég kpicelg mpokaloOVToL amd TNV amodlopyavmpIEV NAEKTPIKY dpaotnptoTnTa 6ToV €YKéQoro. Ta
QappoKa givol cuvHBoG amapaitnTa Y10 TOV EAEYYO TMV EMANTTIKOV KPIGEMV.

A. LOW-GRADE AXTPOKYTTQMATA KAI LOW-GRADE OAIT'OAENAPOT'AOIQMATA Avrtipctonilovior pe
XEWPOLPYIKN eEaipeon Omov gival duVOTOV, KOl GE TEPITTMGT TANPOVG APAIPESTS, Ol ACLUTTOHATIKOT aoBeveic vToBaAilovTol 6g
nmapakorovdnon. H axtvobepancio (A/®), eite og kbpro OepamentiKy Tpocsyyion o€ aveyyeipnTovg OYKOVS €T MG EMKOVPIKN
Bepancio petd amd pn TP extopn, kot 1 ynueodepaneio (X/O) dvvatdv va yopnynbodv oe morrobc aobevels, poiovott o
Bértiotog ypovog kot M Sadoyn avtdv TV Bepameldv dgv £xovv Kaboplotel [e cagnvewr. Xtnv LroTpony|, ta low-grade
OOTPOKVLTIMHOTO UITOPOVV VO OVIILETOMOTOOV He A/@ ko to low-grade oAtyodevopoyrowdpata pe X/O, pe Bdon v
Spopetikn evashnoio Tovg TPog avTég TIg Bepameies.

B. HIGH-GRADE AXTPOKYTTAPIKOI OI'KOI (WHO grade III: Avarhactiké astpokitropa kor WHO grade IV:
MoAvpopeo yrhowPrastope) H tpéyovca Bepancia sxhoyng eivor n péytotn yeipovpyikn apaipeor (kupiong oe véoug acbeveic
ue ko yevikn kotdotacn, PS 0-1) kat akolovBwg kKhacuotiki A/O pe i yopic X/O. H cuvolikn doon A/ tuomikd eBdvel oto
50-60 Gy pe nuepnota d6on 1,8-2,0 Gy. Tavtdypovn yopnynon tepoloAopidng Kabde Kol ETKOVPIKT YOPNYNOoTN TNG Yo 6 UVES
ouviotdtot Yoo acbeveig nlkiag 18-70 etdv mov eivar katdAAniot yu plikn Bepameio. Akoun, n tepoloiopidn pumopei va
yopnynOei xor og dAdec ocvvbnkeg (PS 2, petd amd Poyio povo, nkio>70, evéiduecov PBabupod yioiopa). Emyevetn
avevepyomoinotn tov evidpov emdiopboong tov DNA methylguanine methyltransferase (MGMT) ¢aivetar 01t givar 16xvpog
mpoPrentikog mapdymv yo mv ékPaon. Ot acbeveig v omoimv ot dykot dev pépovv peburimon tov mpoaymyéa g MGMT
(promoter methylation) eivat Atydtepo mbavo va enmeenboiv amd v tepololopion kot GAhovg aAkvlmtikods mapdyovies. H
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UETEYYEPNTIKT TOTIKY €pappoyn kapuovotivc (BCNU) pe popen apyd anodecpevopévov tolopepdv (wafers) deiyvel oplokd
0peloc. Xtnv vrotponn, To standard of care Bepamevtikng avtipetdmong eivol apeileyopevo. Eravabdepaneio prnopei va givol
OTEPEOTAKTIKT A/®, emovekTonn], TELOLOAOWION, CUGTNUOTIKY /0 1 EPAPLOYN TEPUUATIKAOV OEPATEVTIKOY TPOCEYYICEMY OTAL
mhoiclo KAMVIKGOV Sokiudv. Meta&d Tov vEmv 6ToYeLoLc®mVY Bepameldv 1o bevacizumab £dei&e KAVIKY dpaoTikOTTA £ite GOV
povofepamneia eite og cuvovLAGUO L€ irinotecan e VITOGYOLEVO TOGOGTO progression free survival otovg 6 uveg.

I'. ANAITAAXTIKO OAITOAENAPOT'AOIQMA KAI OAITOAXTPOKYTTQMA H yepovpykr ektopn, n A/O ko 1 X/O
XPNOWOTOLOVVTIOL GTHV OVTILETOMION Tovg. H cuvolikn eEaipeon tov dykov amotelel 1o Pacikd Priio OTNV AVIILETONICT TOVG
Kot 0 Babpog e anotelel oNUOVTIIKO TPOYVOOTIKO apdyovia. Meydieg peiéteg edaong I emkovpikig XMO pe cuvdvacpod
procarbazine, lomustine kot vincristine €dgi&av OtL BeAtidvel v progression free survival adAd Oyt T cvvolikn emiPimon.
KAwvikég pedéteg eniong vmodeikvoovv ynuetogvaictncio otnv temozolomide. H X/@ oloéva kot meptocodtepo vwokabiotd v
A/® cov apyikn HETEYXEPNTIKN avTILETOTION pe TV A/@ vo mpootifeton gite petd to téhog g ¥/0 eite katd Vv epedvion
vrotpomnc/emdeivaoong. H omdAeo aAAniiov tov ypopocodpatog 1 eivar évog onpavtikds TPOPAERTIKOG TopayovTag
ANHE0ELAGONGIOG, EVD 1 GLVIVOCUEVT OTMAELN TOV YPOHOCSOUATOV 1p Kot 19q etvor woyupds mapdywv ynueo-svaicsnaciog
(PCV 1 tepololopion), progression free survival kat cuvolikig emiPiowonc.

AMO KOWE CUUTTOUATO TOV EYKEPOMKOV GYK®OV TEPLapPavouy puikn) advvapio, TpofALoTo 160pPOoTing, ONTIKG CUUTTOLOTO
Kot aAlayég aoOntikdmtoc. O dykog yopaktnpileror amd vymin dmOnTKdTTA, 0 KivOLVOS LIOTPOTNG eival apkeTd LYNALS
UETE TN YEPOVPYIKN EMEUPOCT), TO QOPUOKELTIKO oo eueavifel meplopiopévn dieicdvon otov OYKO, EMIGNG OVOTTOOOEL
avtiotaon ot ynueodepaneio, odNydVTOG KOT' AVTOV TOV TPOTO o€ YOUNAG mocootd emifioong. To ylolofAdctopa
(Aotpoxvttopa Babuov 4), givar o mo emBetikdc 0YKOg £yKeQAAOV, pe Suopev TPOYV®oT Tapd Tig embetikéc Oepameiec OTWS 0
GLVOVAGHOG YEWPOLPYIKNG e€aipeong, axTvobBepamein ce cvvdvooud pe ynueobepomeio [my. Tepoloiopion]. O dykog
yopoktnpifetal amd vynin dmONTIKOTTO, 0 KivOuVog LVTOTPOTNG €lval OPKETE VYNAOG HETG TN YEPOVPYIKN emEUPOcT, TO
(POPUOKEVLTIKO oyNUe eneovilel mepropiopévn dieiocdvon otov OyKo, €mIONG OVATTOGOEL avtiotaon oTn ynueobeponsio,
00MYMVTOG KAT aVTOV TOV TPOTO G€ YauNAd Toc0otd emPimonc. [apd Tic onpavtikég Tpoddovg 6TV KATOVONGoT TG AVATTLENG
Tov yAowpdtov (gliomagenesis), ot axpiPeic poplakéc aAlayég mov gvhhHvoviol Yo ToV JOPOPOTOUTIKO YOPUKTPO TOV
YAOLOUATOV 0 S1APOopovS LIOTVTOVG Tapapévouv avetepebvntes. H poplakn opadomoinon tov OyK®v, YpnOLLOTOIOVTOG
TEYVIKES OTmG 1 aviyvevon Ttov petodddEewov g IDH, 1 1p19q-cuvdwaypaen, kot n dwypagn tov CDKN2A/B, Bondd miéov
oV 7o aKpPn KOTNYOPlOToinen TV YAOI®UATOV, EmNpedlovtag Oyt HOVO Ta YOPOKTNPIOTIKA TOV GALVOTVIIOV TOV OYKOV, OAAL
Kot To KAk amotedéopara. Emiong, ot emntyevetikég tpononomcelg eivat Kpioipeg ot petdfacn amod vyl o€ kakonon kottapa,
EUTAEKOVTOG TEPIMTAOKEG AAANAETIOPACELS e YeVETIKEG aAlayéc. Emnpedlovv kpioieg kuttopikés dadikacieg mov oyetilovtot pe
Vv 1poodevtiky eEEMEN TOL YAOIDNATOG, cLUTEPIAOUBAVOUEVNG TG emokeVn|g Tov DNA, ¢ andntwong, g onong tov
KUTTAPOV KOl TNG TPOSANYNG TOVS, OAEG AVTEG TOL GUVEICPEPOVY GNUAVTIKG GTNY " avatapayn’ ToL LETUTPETEL TO. PUGLOAOYIKA
KOTTOpa og KutTapa kakonoewng (Ylouwpata). To 800 Pacucd €idn emtyevetikdv tpomonotoemv givorl 1 pebviimon tov DNA kot
ol 0AAOYEG TV 10TOVOV. Mid amd TIg OTUOVIIKOTEPEG OVAKOAVYELG TOL TPodBdnce a&loonpei®Ta T Hoplaky ToEvOUnon Tov
YAOlOUATOV fTav 1 domicTOoTn onpelk®v petaAldéemv oto yovidlo IDHI apyikd oe €va vmocivolo YAOOPAUCTOUATOV Ao
vedtepovg aobeveic kot oe devtepoyevy yAolofractdpata mpoegpyopeve amd e£EMEn yloltopdtov younAidtepov Babpoo.
Mepartépw peléteg amokdivyav 01t petadraéelg oto yovidwo IDH1 kot IDH2 Swywpilovv to yAOiOUOTO PE GOOMS SLOKPLTY
Bloroyia kot KAMvikh cvumeprpopd. H avénuévn cuyvotnta tov PeTaAAAEEDY OVTOV 6T YAOIDOUATH TOGO 0OTPOKVTTUPIKNG 060
Kot OAYOdEVIPOYAOLOKNG TPOEAEVLGNG Y10 TTOAAOVG EPEVVNTEG VOl {0MG EVOEIKTIKO TMG TPUYUATOTOLOVVTIOL OTO, TPAOTC, GTASIOL
NG KAPKIVOYEVEGNC TOV YAOI®UAT®V, TTPOTOD GLUPOVV Ol TEPALTEP® HOPLOKES OANOYEG TTOV 00N YOV GE GUYKEKPIUEVT] IGTOAOYIKT|
Sdwpopomoinom. Xto yAoudpoto Exovv meptypagel petaAldtelc ot wopopeéc 1 ko 2 g mpoteivng IDH. H mo ovyvy
petdAhaén mov amavidtotl o€ 10s0otd >90% twv yAotwpdtwv mov eépovv petdAraén IDH apopd v woopopen IDHI kot givar
pio onueokn petdAlagn oto kmdwovio 132 tov yovidiov IDH1 mov odnyel oty avikatdotaon g apywivig ond 1oTidivn
p.(R132H). To vrérowmo 10% apopd GAreg petodlaéels oto kmdwovio 132 tov yovidiov IDHI kot oto kmdwkévio 172 tov
yovidiov IDH2. Ot copatikéc petairatelc ota yovidte IDHI kot IDH2 eivor etepdluyec, TapavonLoTikKés IOV KATAAYOUV GE [ia
poévn avtikotdotoon opwvocéoc. Eivar evolapépov 01t avtég ot petodrdéels ovpfaivovv oe eEeMkTkG dtatnpnuéves BEcelg
apywivng oty evepyd Béomn tov eviopmv IDH mov mailovv poro kredi ot décpevon tov vrocsTpodpatoc. Epguva-opdonuo ond
toug Dang L et al é6e1ée 6t 1 petadhaypévn mpoteivi IDHI dev etvan éva un Asttovpyikd éviopo, oAdd paiiov éva éviopo pe
drapopetikn dpoacTnprotnTa, 1o onoio petatpénet to aKG og 2-vdpo&u-yAovtapikd oD (2-HG) pe v tantdypovn Katovaimon
NADPH. To 2-HG e&ivar éva vmompoiov 61ov UGI0A0YIKO HToYovOplokd HETABOMGHO, TO 0Toio Kovovikd PpiokeTol o€ TOAD
YopnAd enineda. 6To KOTTAPO KO Exetl dvo evavtiopepn, to D-2HG ko L-2HG (q R-2HG «ot S-2HG, avrtictorya). Ta kdttopo pe
petddhaén oto yovidio IDHI1 mapdyovv amokAeiotikd D-2HG cg moAd vymhd enineda, émg ko 100 @opéc vynAidtepa amd 6,1t
GTOVG PLGLOAOYIKOVG 16T00G. Katd Tov 1010 Tpdmo, ot petarrdéels oto yovidio IDH2 €xet Bpebel 6Tt £xovv m¢ amotéhesa LVYNAGL
eninedo D-2HG gvt6g 0V KuTTaponAdopotos. H cusompevon vymiov enmédmwv D-2HG Aapfaverl yopa povo, dtov ekppaloviot
TAVTOYPOVO. T0. dVO AAANAOHOopEo. Tov Yovidiov IDHI, 1o pucioloykd kot 1o petardaypévo. H andleln g €kppaons tov

2



puoloroywkov arAnAdpopeov IDHI og wvttapa yAoofractdpotog mov ek@palovv povo petodiaypévo aAiniopopeo IDHI
oomnyel og petwpéva eninedo D-2HG. Avtd pmopei va eEnynoet yiati n amdAeio tng etepoluy@Tiog vl oTavia 6€ YAOIDUAT TOV
pépovv petdiraén ota yovidwo IDH1/2.

OEPAIIEYTIKA XXHMATA: 1. Temozolomide 75mg/m*muépa PO yia 6-7 gfdopddeg cuveyds tavtdypova pe A/O 2Gy/mpuépa
vy 5 nuépec/eBdopdda yo 6-7 efdopddeg akorovBodpevn amd Temozolomide 150-200mg/m? PO d1-5 ke 4efdopddeg yio 6
koK ove. 2. Temozolomide 150-200mg/m? PO d1-5 kdfe 4eBdopddeg yio 6 kdxhovg. 3. BCNU (Carmustine) 200mg/m? IV dl
KGO 8 gfdonadeg yio 6 koxhovg pali pe A/® Epgotevpa BCNU (carmustine wafer 7,7 mg) : 1-8 gpovutedpota (max 61,4 mg) 4.
Zvvdvaopévn X/@ PCV: CCNU 110 mg/m? PO d1 Procarbazine 60mg/m? PO d8-21 Vincristine 1.4mg/m?(max 2mg) 1V d8+29
Emavainyn kébe 6 gpdopdadeg H CCNU 100mg/m? PO d1 Procarbazine 100mg/m? PO d1-10 Vincristine 1.5mg/m?(max 2mg) 1V
d1 Emavéinyn ke 6 efdopddeg (maximum 12 kokAot) 216 5. Bevacizumab 10mg/kg + Irinotecan 180mg/m?, kd0e 2 efdopddeg
péxpt emdeivoong g vocov 1 bevacizumab 10mg/kg kdbe 15 nuépeg +temozolamide 150 200mg/m2/muépa yio TEVTE MUEPESG
ka0e 28 nuépec. 6. Tuvdvacudi Baciopuévor oty Thotiva (cisplatin 1 carboplatin).

Baowég Apyés kan E@appoyéc g Yypig Broyiag

Ta kOtTOpa TOV OYKOV Pmopel vo anehevfepd®couv ToALG oTotyeio 0TIV KUKAOQOpPia To 0Toia LTopoHV VO PLETAVOOTEVGOVV OE
OTOLLOKPLGHEVO Opyava G OA0 TO COUA. AVTE pmopel va TePLAUPAVOVY OVETAPO KLTTAPIKA GTOl el TOV OYKOV, KAOMS Kot TO
kuttapikd DNA kot RNA tov dykov, mpoteives | eEwocopdtio Tov pmopovv va xpnoiomombodv mg Plodeikteg tov dykov Tov
KUKAOQOPOUV GTO aiptol Kot pmopel vo LG TapEYouv TOpOUOES TANPOPOPles e auTEC oL mopgxel n Poyio Tov Oykov,
evromifovtag v mpotomadn otia tng maboroying kot mailovtag £Tot éva poro KAEWL otV TapakoiovONGN TG TPOOSOL TOL
Oykov M G amotelecpaTikOTTaG TG Ogpaneiog katd Tov dykov (Cohen et al., 2018). Aedopévng tng av&ovopevng evatcdneiog
TV TEYVIKOV TOV YPTCUYLOTOLOVVTOL Y10, T LEAETN TV VOVKAEIVIKOV 0EEMV, Elval ONLEPH SVLVATO VO, AVOADGOVIE VOUKAETKA 0&Ea
7ov amedevBepdvovtar amd OyKovg Kol KuKAO@opovv 610 aipo. H yevetkn katl emtyevetikn ovaAvon Tov KukAOQOpoLVTOG
kuttaptkod DNA 10V dyKov, Yo Topddetypo, omoTelel Eva onUavTIKO VEO epyaieio oyetikd pe tn Oepomeio. XpnNoponotdvTog
v vypn Proyia (YB), ot khwvikoi pmopodv va Aafovv dedopéve oyeTikd (e Tov Kivuvo Kol TOV TPOYVMOTIKO YOPUKTNPO THG
vooou kat vo mpoPréyovy Tig mbavotnteg votponfc Tov Oykov (Schilsky & Longo, 2022). o aveivtikd, n YB eivor pa
pébodog erdyrotng emepfaticdmrog (T.x. PAEPOKEVINGT) TOV ENLTPETEL TOV EVTIOTIGUO TOAAGDV dapopetikdv avorvtov (Chen &
Zhao, 2019) oe mowcila froloyd vypd yo v mapakorovdnon g Tpoddov g vocov (Eibl & Schneemann, 2021; Poulet et al.,
2019). Agdopévov 0Tl 01 TEPIGGOTEPOL OYKOL ATEAELOEPDVOLV SIAPOPOVG AVOAVTEG GTNV KUKAOPOPia TOV aipatog, 1 YB cuvnbag
meptlapPaver v ANy aipotog. Qot000, GAAN COROATIKE VYpd, OTtmg M PAEVWVWN N Ta mTOEAM, TO TAELPUTIKO VLYPO, TO
gykeporovotaio vypo (ENY) kot ta obpa, eniong umopodv va avaivbovv (Bauman et al., 2022; Lone et al., 2022). EmutAfov, ot
eneUPOTIKEG O1001KOGIEG SETOVTOL OO TEPLOPIGHOVS GTNV ANYN TOL OEIYUATOS TOV OYKOV, MG TTPOG TNV TOcOHTNTO Kol THV
nototnTa Tov Promtikod VAKoV. Ta cvveyn deiypata Ployiag 1otod katd v didpkea g Oepameiog Kot mapakoAovOnong Tov
oykov, kobiotovv d0ckoAn dradikacio TOV YapaKTNPIGHO Tov TPo®il Tov Oykov (Perakis & Speicher, 2017). H 0An ovt
kaBiepmpévn dadikacio Ayng Broyidv, teplopilel TNy dleviPyELn OADV TOV OTOPAITITOV LOPIIKDOV EEETAGEDMY TOV ATALTOVVTOL
v pioe a&dmotn, pe Baon tic ovyypoves katevbuviipieg odnyieg (guidelines), didyvoon. Xe avtd 10 TAGIG10, | AVIYVELGT TOV
YEVETIKOV HETOAAEEDY OAAG KOl TV EMIYEVETIKOV aAlaydV, dev eivor mdvta dvvoth. H Broyia tov 1oto0 evdéyetal vo pnv
EMTPEMEL TNV IKOVOTOMNTIKT OVIYVELOT] TOV OYKOV GE TPMULO GTAJI 1] GE TEPMTAOCELS VITOAELLOTIKNG VOGOV KOl KOTA QUTOV TOV
tpémo N Proyia dev givor katdAnin v Eleyyo (Hirahata et al., 2022). EmmAéov, 1 xpoviKT KoL YOPIKT ETEPOYEVELD TOV GYKOV
Umopel Vo LELMGEL TNV TPOKTIKN XPNOLOTNTA TOV 160TdV Poyiag o epyaieio, yoo v mapakoilovdnon g mpoddov g
Bepanciag Tov Oykov Kor TtV cwoth afoAdynon g avtandkpiong oty Oepaneia (Cohen et al., 2018). Ewdiwotepo, o€
TOAVECTIOKEG LOPPES OYKMV, gVOEXETOL va glval amapaitnto 1 dlevépyelo ANYNg moALATA®V Boyidv yio va domiotodel e
axpipelo n Taboroyio Tov dyKov, kabmg ot dyKol eEEMCOOVTOL GLVEXDG, TOCO YMPIKE OGO KOl YPOVIKA, KOTA 1610V 6KOToD 1 Kot
¢ amotéleoo g pog v Oepameio (Perakis & Speicher, 2017).

Avoliteg mov evromilovtol ota froloyikd vypd péocm g vypiis Proyiag

To 1996, to National Comprehensive Cancer Network (NCCN) giofjyaye apketong prodeixteg oty khvikn npdén, Paci{opuevo og
KAVIKOOG KO/ TeQVIKONG TapayovTes Yo S1oyvmoTikohg Kol Tpoyveoatikovg okomovg (Hayes et al., 1996). To 2011, to NCCN
evnuépmoe kot Béomioe cvykekpipuévoug Prodeikteg og kabiepmpévn avtipetdnion (standard of care) ce opiopévovg THTOVG
Kapkivov, coumepriiapfovouévav kol Twv yrowwpdtov (Febbo et al., 2011). AvaAiidteg pe duvorotnta Blodeiktn mov umwopohv va,
avyveufodv péom g Yypng Bloyiag (Liquid Biopsy) mepihoufdvovv to kuttapikd ehedbepo DNA (cfDNA), 10 kutTopikod
glevBepo RNA (cfRNA), 11¢ kukhopopoioeg Tpmteivec, kukho@opovta kuTTapa tov dykov (CTC) kat To eEmkuttdpio KuoTidia 1
eEmocopdtio (EVs) 6nwc to eEoocopdrtio, ta omoio, pmopel vo mepiéyovv 10 DNA tov dykov kot dAla vovoudplo Onmg ta
mRNA/miRNA (swoéva 5) (Jelski & Mroczko, 2021; Westphal & Lamszus, 2015). Me Bdon Aowmov to mpoavapepfévia, M
eMdyota emepPotikn dodkasio g vYpNG Proyiag, amotehel AOON GE ALTA TaL TPOPANHATO, KOL OG L0 GUVEXDG EEEAMGCOUEVT|
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Swdkocio mov Oa emiTpéyel ™V TPATN SAYVEOOT TOL OYKOL Kol QUGIKE Bo SMGEL TOADTIHES TANPOPOPIES GYETIKA LE TOV
kivdvvo, TNV TPOYVMOSN 0AAG Kot TNV TOavVOTITA VITOTPOTNG TNG TodoAoYing.

Ele00gpo kutTapué DNA (¢fDNA), Ere00spo kuttopiké RNA (cfRNA), kot kvkAo@opovteg mpmTeiveg

To kvkhogpopovv cfDNA apopd ce Opadopata DNA tov kuttdpov Tov dyKov Tov umopovv va aviyvevfovv otnv KukAopopia.
Ta kdtTapa Tov OYKoL OV VIOKEWTAL VEKP®OOT Kavl btofdiloviol e andntmon aneievdepdvovy cfDNA oty kuklogopia Tov
aipatoc, o omoio mepartépw petaPoriCetar amd tmv DNase 1 dAla évlopo (Aarthy et al., 2015). Bacwouevor og avtd ta
otolyeia, to aipa tov acbevoig pmopei va mepiéyel cfDNA mov @épel Opavcpoto tov kvklogopdviog DNA tov dykov
TPOEPYOUEVO OO TOL KOTTAPO. TOV OYKOV. AvTd pUmopel va. eEETAOTEL TEPALTEP® GE HOPLOKO EMITEDO Y10 VO ATOKAAVQOEL TANP®G
70 HoploKd TPoeik tov dykov (Rykova et al., 2012). Ocov agopd ta yopaktnprotikd tov cfDNA, &xer xpdvo nuicelog (ong
oxedOV 000 Mpeg Kot UTOoPel va, oviyvevdel KoTd T SLOPKELD AVTNG TNG TEPLOOOL UETE TNV ANYN KOl ATOUOVMOGT TOV deiyLOTOG
(Roth et al., 2011). BaociLopevot ota mpoavapepbivia dedopéva, to cfDNA pmopei va ypnooromdei og vaeiEn twv poplakdv
duvapkdv Tov 0yKov o€ Tpoypatikd xpovo (Aarthy et al., 2015). e acBeveic pe yloiopo, N mhgiovotnto tov cfDNA mov dev
glvoar mpoegpyopevn and tov Oyko amoteAeiton amd cfDNA 1o omoio mpoépyeton amd S1APOpes KLTTAPIKEG OldKOTiES,
GUUTEPIAAUPAVOLEVIC TG AMOTTMGNG, TNG VEKPMOONG KOl GAA®V KLTTOPIK®V eKkprtikdv Swdikacidv (Carpenter & Bagley,
2022). O ovykekpyévog pnyaviopog anelevdépwong tov cfDNA e&aptdrtor amd Prodoyikods kot nepailoviikods mapdyovTes,
copmepAappavopévng e MAKiog, Tov eOLAOL, TOL JdeikTn HAlog COUOTOG, TNG VYEIOG TOL €KAGTOTE OPYUVICHOV Kol TNG
TOPOLGIaG AOWWDEEDMV 1 CLOTNUATIKOV EAEYLOV®DOI®V Kataotdosmv (Aucamp et al., 2018; Bronkhorst et al., 2019). H avéivon
oL KUKAOQPOpOVTOC DNA 101 dyKov (ctDNA) mteptlappdvel tov eviomoud kor v aviivon Opavopdtov DNA mov gkkpivovtot
amd T KOTTOPA TOL OYKOL OTNV KUKAOQOpPio TOV aipotog. Me v amopdveoon Kot Ty ovOiALGT Tov aAAnAovyidv Tov ctDNA,
UTTOPOVV VO, OVayVOPLGTOOV Kot VoL avoAvBoOV GUYKEKPILEVEG YEVETIKEG OAANYEG TTOV GLOYETICOVTOL LLE TOV EYKEPAAIKO OYKo. Ot
teyvoroyieg cfDNA pmopodv vo aviyvedoouv cLYKEKPLUEVEG HETOAANAEES oT0 ctDNA mov eivor evdeiktikég evog Oykov
gykepalov. Avtéc ol petodlaéelg propet va teprappavovy povovovkieotidkés petafoiés (SNVs = single nucleotide variants),
gloaymyég/daypapés (indels), | peyodvtepeg Sopkég HETAPOAES, OTWC GLYXOVEVGELS YOVISIOV 1 YPOUOCOUIKOV 0VOKOTOTAEEDY
(Mair & Mouliere, 2022). H avdlvorn tg mowidiog tov apbpov aviypdpov (Copy number variation- CNV) tov cfDNA
EMUIPEMEL TOV EVIOMIGUO OAAAY®V oTov apBud oavitypdemv tov DNA, 0nmg evioyboelg 1 doypaeés, ot omoieg Umopodv va
TOPEYOVY EGOUEVO GTO YEVOUIKO TOTO TV OyK®V Tov £yke@diov (Mouliere et al., 2018; Sun et al., 2019). Avtég o Tponyuéveg
TEYVOLOYIEG EMLTPETOVY GE TPAYLOTIKO YpOvo (real-time) tnv mapakolovdnom g SVVAUIKNG TOV GYKOV KOl THG OVTATOKPIoNG TOV
o Bepameia péom g avaivong tov ctDNA og d1dpopeg oTiypés katd tn dudpkea g Bepameiog. AvTd ENLTPENEL TOV EVIOTIGUO
VEOEUQOVILOUEVDV YEVETIKOV OAAAYOV KOl LNYAVICUOV OVTOXNG, KoBodNydvtag £T0l TIG OTOQAUCELS OYETIKG He TN Oepameio
(Euskirchen et al., 2017). To ENY éye1 npotabei w¢ 10 o katdAinio Broloywd deiypa yio v a&loddynon tov cfDNA og
oykovg gykepdiov. H culioyn tov, ®otdco, amartel po enepfatikn Swodikacio mov dev pmopei vo ypnoyLomombel TakTikd yio
mv mapakorovdnomn g avtandkpiong tov oykov otnv Bepaneio (Y. Wang et al., 2015). Zvvenmc, vmdpyel av&avopevn ovaykn
Yo T YPNOT EVOALUKTIKOV BLOAOYIK®V VYPOV, OTMG Oipla, TTOEAN KOl 0VPa, To. OToio pmopodv emiong va ypnoipomomboiv oe
GUYKEKPWEVE, COANVAEPLo cLAloYNG He otabepormomrikd SwAdpata (buffer), 6nwg to EDTA. To cdAio, omd v GAAn Thgvpd,
Aertovpyel ©¢ éva {otikd Poroykd vypd mov StoBETEL TAEOVEKTHLOTO £VOVTL TOV OIROTOC, Kupimg emedn| dev mlel. Avtd to
KOPOKTNPIOTIKO TO KaB1oTE 710 €0KOAO 6T GLALOYN TOV, va petapepbel alAd Kot vo amodnkevtel. QoT060, Elval oNUAVTIKO Vo,
onpelwoovpe OtL 10 6dA0 amoteleital Kupimg amd vepd, yYAvkompwteives, Evivpa Kot TpmTeiveS, To. omoia pPmopel vo ennpedoovy
™mv avdivon tov deiypatog. EmmAéov, mpénetl vo onueiwdel o1t npwteiveg tov ntuélmv, ta cfDNA kot cfRNA Bpickovtal og
Kvotidlo (svdokvotidia) péoa oe dopés eEwompotiov, umopel vo vrootodv ypriyopn dSidomaoct 6tav ektifevial oe Evo
nepPaAlov ektdc ToV Puoilkoy Tovg TepBdAlovtog (Helmerhorst & Oppenheim, 2007). Emndéov, a&iler va onueiwbel 611 10
GOAO €xel évav TOYLPELOTO YOPOKTAPO KOl UTOPElL Vo TEPLEYEL KOTAAOWTO TPOPNG 1 GAAN GOUOTIOW, T ool Umopel va
amoteAoVV TPpOKANCoN KaTd TV avdAvon Tov cfDNA, cfRNA 1 tov eEncopdtov. Qot16c0, givat onuavtikd vo Adfovpe vroyn
otL 10 eEodpata, kabdg etvarl peyodvtepa and TG TPMTEIVEG, PTopel va xafovv ampofupa Kotd T d1adikacio. PIATPapPIGLOTOG
(Hyun et al., 2018). EmumAfov, evd ta 00pa ®g Broroyikd vypd eival modld vrooyoueva, 1 katavonorn pag yuw to cfDNA tov
o0pmV kot TG pebddovg enelepyaciog Tovg mapapéverl meploptopévn. To cfDNA mov pmopel va evtomiotetl oto ovpa, ovtifeta amd
10 ¢cfDNA mov mpoépyetor and 1o aipo, gpeoavifer pikpodtepo ypovo muicewag (ofc (Yao et al., 2016), Aoyom avEnuévig
dpoaotnpottog twv DNase I o II (Bryzgunova et al., 2015; Nadano et al., 1993). Eivor onuoaviikd va ovactolel M
Aertovpykdtnta v DNases yio vo amotponel 1 arochvieon kai vo dwotnpndel n akepaidtra tov cfDNA mov tpoépyetar and
To. 00po. Mio OOTEAECUATIKY TPOCEYYIoN amoTeAEl | Tponyovuévn encéepyacio Tov derypdtov tov ovpwv pe EDTA kot n
amofnkevon Tovg otoug-70 °C M oe younAdtepeg Oeppokpocieg yo poakpoypovia, dwatipnon. Télog, ot KukAopopovVTES
TPOTEIVEG, OV cLYVE peTaPépovion amd eEmompdtio kot e&mkuttdpla Kvotidw, eivar cvvibmg pepfpavikoi vrodoyels,
obumhoka VTodoytwv, Tapdyovieg avantuéng 1 kvtokiveg (Kalluri & LeBleu, 2020). Evéd moAlég pelétec £xouv eVIomicel pe
emuyic Pl oMo @optiov mpwTEiviig mov vmdpyel oe gEwkvttdplo kvotidie (EVs), mov mpoépyetor omd KAmOlo



yvAooPrdotopa (GB), n mApNg Kol AemTopepng Katavonon Tov TPoPil twv TpoTeivdv mov petagépovy to. EVs g€epeuvite
axéun (Schey et al., 2015).

Kvklog@opévra kdtTapa tov 6ykov (CTCs)

To CTCs givar k0tTopa mov mpoépyovior amd évav mpotoradn 1 devtepomadn (netaotatikd) oyko. Ta CTCs pmopei va
GUUUETEXOVV OTN UETACTOTIKY Stadikacio. Qotdco, N KuTTopK petakivion etvar eEatpetikd moAOTAOKN Kot ot mafoyevetikol
mg UNYoviopol mpénel va dlacoenvictovy TAnpwc. Emiong, mopopéver acapéc edv 1o CTCs mpoépyovial amd KeVIPIKOHG
VIOTANOVGHOVG TOL OYKOL 1 OV AVIUTPOCHOTEDOVV TO GUVOAO Tov Oykov (Massagué & Obenauf, 2016). Avtd ta xOTTOpL
€16£PYOVTAL 6T PON TOV JPOPOV BOAOYIKDVY VYP®OV, Ontmg To aipa, o ENY (kevipikd veupikd chotnua) kot to ovpa. Qotdoo,
glvot onUOVTIKO Vo avaeEPOVLE OTL, OTNV TEPITTMOT TOV EYKEPAAKAV Oykwv, T CTCs cvAléyovtal mo gbkolo amd to ENY
napd and to aipe. Emmdéov, n mapaxévinon defapevnig (Cisternal puncture) eaiverar 6t mopéyel mo axpipn anoteAéopato cg
GUYKPIOT) L€ TIV 0GOPLOVMTLOA0 TOPUKEVINGT], OV KOl 1) 0CPLOVAOTIAIN TAPAKEVINGT PaiveTol va givat Aydtepo emepPatikn Kot
AMyotepo emikivovvn 6cov apopd Tig TaVES EMMAOKES amd To KEVIPKO vevpkd cvotnua. Emxiong, npémet va onpeidoovpe 6Tt t0
ENY ovakvkldverar kot aviaAldooetor TANpog kaOe tpelg émg mévte nuépeg (Sullivan et al., 2014). Zvvendg, ypeialetar va
avakaAvedei pio kabolikd amodekti péBodog yo v avayvopion kot v cuihoyn twv CTCs (Perryman & Erler, 2014). X¢ avtd
70 mAOiC10, elval evAPEPOV VO avapEpovpe OTL KukAogopouvta Karlonin embniokd kottopo pmopei eniong va Ppeboldv ce
PAEYLOVMDON VOGNOTO TOV EVTEPOVL, TO OTOI0 VTOSEIKVOEL TNV AVAYKN Y10 YOPOKTNPIGHO TOV poplokdv dokipudv tov CTCs
(Pantel et al., 2012). X¢ wa gvpeia yrapo peretdv, eaiveton 0tL oo CTCs @aivovtar yprioa g dgikteg yuo tnv npdyvoon
S1Pop®V TOTWV KOPKIVOy, OT®C 0 KOpKivog Tov mvedpova, to peddvoua kAt (Keup et al., 2018). Ocov apopd tovg dykovg
gykepdiov, kot Witepo to GB, éxet d¢i&et 611 Too CTCs pmopovv va aviyvevbodv oto aipa tov acbevidv e 1060010 20% g
40% (Gao et al., 2016; Krol et al., 2018).

Eéoxkvutrapue kvotidw/ EEwoopdtio (Extracellular Vesicles, EVs/Exosomes) kot pukpo-piovovkigika o&fa (micro—
ribonucleic acids, miRNAS)

Apyikd, ta eEmodpata Oe@podviay o¢ amdPANTe TOV KLTTAP®Y, GAAG TOPa YVoOPILovE OTL AELTOVPYOLV O KVGTIOWN GNUOTOG
petaéd TOV KLTTAPOV Kol OTOTEAOVYV GLVIOVIOTEG TNG KLTTOPIKNAG EMKOWAOVING HECHO TNG HETAPOPES TPMTEIVOV Kot
voukAeotdiwv (Théry, 2011). H petagpopd tov eEmcoudtov eoaptdral and tov THTO TOL KLTTAPOL-0700EKTN Kot cvpPaivel
Kuping péow eayo- N evdokvttdpwong (Christianson et al., 2013; Cocucci & Meldolesi, 2015). Ta sEmoodpata nailovv KOPLO
poro omnv mabopucioroyia Tov acheveldv, KaBMOG Kol 6TV KLTTAPIKY avamTuén, TNV opoldcTacn Kot Ty avocoavtiopaor (De
Toro et al., 2015; Skouras, Gargalionis, et al., 2023). Ta kdttopa 0V OYKOL EKTEUTOVY Evav LYNAO apBud eEOCMUATOV GTOV
eEMKVTTOPIKO YDPO, TO TEPIGGOTEPO. OO TO, OTOiaL givat dounpéve amd Aettovpyikd Popdpra (Romano et al., 2020). Ze avtd 10
mAaic10, To Mot EPELVHONKAY OPYIKE MG IN-KVTTOPKE OepamenTikd avTydva yio v avantuén eppformv Katd tov oyKmv
N tov polvopatikdv acbeverdv (André et al., 2002; Chaput et al., 2004). Qotdco, 10 eEwompata pmopei emiong vo
neptAappdvouv miRNAs kot GAAEC EVDGELG TOV UITOPOVY VO AVTIKATOTTPIGOVV TNV Tpo0odo S1popav acHeveldv Tov eyKepaAov,
Kol Kot emEKTAoT OTL To EEWCMUATIO UTOPOVY VO, YPTCIUEVGOVY MG OVTUTPOCMOTEVTIKA EPYOAEID Yol TO HOPLOKO TPOPIA TOV
avtictoyyov dykov (M. Shi et al., 2019; Skouras, Gargalionis, et al., 2023). Ot k0Op10l OVOADTEG TOV UTOPOVV VO OTOHOV®O0HY
péow NG vypng Ployiog kor ov teyvVikEG omopdvoong toug MS PCR—methylation-specific PCR; NGS—next generation
sequencing; TAS—targeted analysis sequencing; WES—whole exome sequencing; WGS—whole genome sequencing, ddPCR—
droplet digital PCR; MAF—mutant allelic frequency; EpCAM—epithelial cell adhesion molecule; FISH—fluorescence in situ
hybridization; gPCR—quantitative polymerase chain reaction.

Buodcikteg mov gvromilovran péom tng avaivong g Yypis Buoyiag yio tnv dwdyveoon tov MNowopdrov

H dvvatomta g vyphg Broyiog va avaldel Topdymya Tov dyKov Tov Ppiokovial oTa d1deope COUATIKG VYPA Exel 0dNYNoEL
omv ov&avouevn ypnon TG 6€ JAPopovg TOTOVG OYK®V. AvT M TeEXVIKN Topéxel (OTIKNG ONUOCIG SyVOOTIKEG Kot
TPOYVMOOTIKEG TANPOQOPIES, KOODG Kol avoyvdpIlon TG KOTAGTOONG TOV OYKOV GE TPAYHOTIKO ¥pOvo. XNV TEPINTMON TMV
yYAoimpudtov, 1 xpnon g vyphg Proyiog sivar e€opeticd vrooyduevn (Jones et al., 2021). IMapakdtm, avordovtor ot emmAéov
cfDNA Buodeikteg, mov aviyvevovtal oe dipopes LEAETES avaAvonG VYPNS Prowiag Yo Tn S0 yvVeOoT TOV YAOIOUATOV.

cfDNA, cfRNA, ka1 Kvkho@opovreg TpmTeiveg oty ordyvoon tov F'oiopdrov
cfDNA

H YB éyet emtpéyet Tov eviomopod tov cfDNA oe acbeveic pe 0YKovg eyKeEQAAOV, OTMG avapEPONKE TAPATAV®, STUOVPYDVTOG
TN JuvaTOTNTA VO EVEMUOT®MOEL otV KAVIKN Tpa&r, LE GTOYXO TOV EVIOMICUO TOGO YEVETIKMOV OGO KOl EMIYEVETIKOV GAAAYOV
otovg dykovg. To cfDNA pmopel vo amoteléoel KatdAANAO PlodeikTr), TOL VIOJEIKVVEL TNV KOTAGTAGT] TOV OYKOV, TPOKEUEVOL

5



Vo S1EVKOADVEL TNV TTapakoAovONGn g vOcou Kat T dtdkpion pHetadd atopmv ympig 6yKo Kot acbevdv pe dykovg eykepdiov
(Faria et al., 2018). Mo pelétn enédeile 011 0 0pOC TOV VYOV PapPTHP®V YopakTNPileTal cLvEXDG 0md YaunAd eninedo cfDNA,
avtifeta pe tovg aobeveig pe yAoiopo mov giyav vynidtepeg cvykevipmoelg cfDNA. Avtd pmopei vo vmodekviet 0t to cfDNA
B0 pmopovce va Aettovpynoet oG xpNotog Podeiktng ya ™ ddkpion TV acbevdv e YAOIOUATE OO TA VYW GTOUO GAAL VO
ypnowomombei ko wg évdelln yu v mpdodo tov dykov (Roth et al., 2011). To cfDNA umopei eniong va Bonbnost otnv
TMOGOTIKH UETPNON YEVETIKOV (TL.%., peToALGEEG Tov Yovidiov IDH) 7 emyevetikdv odlaydv (pebvlimon tov yovidiov MGMT)
(Faria et al., 2018; Mathios & Phallen, 2022). 1o cfDNA mov mpoépyetat omd acbeveic pe yhoimpa, vaapyovv didpopo yovidia
Kol emyeveTikég oAlayég mov pmopovv va aviyvevBoldv kot va ypnowomomBoiv ¢ Prodeikteg yoo ™ Sidyvoorn kot
mapakorovdnon g vocov. ‘Eva egapeticd mapadetypa givar  petdAroén H3K27M yopoaktnplotiky tov Sidyvtov mdnTikov
yYhowopdtov yépupag [Diffuse midline gliomas (DMGs)]. Xt pelétn tng Daphne Li ka1 tov cvvepyatdv g, 10 cfDNA
amopovadnke and dbo tHnovg derypdtov: évag tomog pe petdihoén H3.3K27M kon o dilog tomog H3 wildtype (H3WT). Ta
detypata mephapPavov 16todg dykov H3.3K27M (téocepa deiypata), ENY (£€ deiypata), midoua (téooepa deiypota) ko
avOpdniva TPOTOYEVH TOdATPIKG KOTTOpa YAolopdtov. Ot gpevvntég mapatnpnoay gvotodncio kot ewdwdmmrta 100% oty
aviyvevon petoldéemv 1060 otovg avtictoyovg wrtovg DMG 660 kat ota deiypata tov ENY (D. Li et al., 2021). M dAdn
perétn £oeiée 6t M petdAraln H3K27M aviyvednke oto ENY kot 1o mAdopa oto 88% tmv acbevdav pe DMG. Meta&d tov dbo,
10 ENY gpodvioe mnv vymhotepn ovykévipmon ctDNA (Panditharatna et al., 2018). H yeviki pebulioon tov DNA (global DNA
methylation) péow g pebulioong tov petabetod ororyeiov LINE-1 (L1) nailel kabopiotikd polo 66OV apopd TIG EMIYEVETIKES
aAlayég oto KOTTapa €vOC YAOWDUOTOG, €MUTPEMOVING TN Owdyvoorn pécom g avaivong tov cfDNA. H mpooOnin piog
pebvlopddog oty KVTOGiv), TPOKAAEL TOV GYNUOTIGHO 5 pebBviokvtooivng, o omoiog amoteAel TOV TO YVOOTO UNYOVICUO
tpomonoinong tov DNA péowm emtyevetik@v diepyacidv, Kot Toilel onuavtikd poAo otV avamtuén Kot TNV mpdodo TV OyKov
Ko, £0KoTEpa, TV yAowwudtov (Lander et al., 2001; Markouli et al., 2021). H averdpkeia pOOpiong tov KuTtap®V o€
GLOTNUIKO eminedo, cLyvh cvvdéetar pe TV avantuén dykwv, pmopel va mpokvyel ite omd vropebvrioon tov DNA gite and
avénuévn dpactnprotro twv LINE-1 tpavomolioviov (transposons) (Pfeifer, 2018). H nheoyneioa tov eoawouévov
avtipetaféoswv mov ocvpPaivooy 610 avBpdmvo yovidiopa mpaypatomoovvrar amnd non-LTR  (long-terminal repeat)
petpotpavoenolovia (retrotransposons), pe ta LINEs (long interspersed elements) va givon ta mo kvpiapya. And 6ha ta LINEs, 10
LINE-1 amote)ei mepimov éva ékto Tng yevopikng aviipetddeong (genomic transposition) kot pumopei va avevpebei og molomAd
avtiypaga og gredBepa koTTOPOA, 08 delypata aipatoc. Adym g apbovicg Tov Kot TV HOVASIKOV YOPUKTIPLOTIKOV TOV, OTMG 1|
katdotaon pebviioong, to LINE-1 éyet ) duvotdtnTa v AEITOVpYNOGEL G TOADTILOG EMLYEVETIKOG PLOSEIKTNG Y10 TOV EVIOTIGHO
veomlaohv og detypota vypng Proyiog (Lander et al., 2001). TToAléc perétec éxovv avapepbel oty aviyvevon TV QAIVouEVOY
avtipetddeong (retrotransposition) tov LINE-1 og didpopovg thmovg kuttdpwv, énmg ota NPCs kdttapa (neural precursor cells)
oV TPogpyovial toco omd avhpodnvo guppvovikd Practikd kvttope (ESCs) 600 xal and euPpuikd eyke@aiikd BAoctikd
KkOTTOpa. Meléteg e @ovopeva avtipnetdbeons mov mpaypatonomdnkay 6e avtodg Tovg TOoVg KuTtdpwv emPePainoav v
omapén dpactnpiotntag tov LINE-1 kot otig 600 ovvOfkeg (Coufal et al., 2009). EmmAéov, n ovdivon tng aAlvcidmTnig
avtidpaong morvpepdong (QPCR) avédei&e éva onpoviikd avénuévo apdud avirypdemv tov LINE-1 ORF2 e moAléc meployéc
SElYHATOV VY00G EVAMKOL avOpdOTIVOL £YKEPAAOV, VTOdEIKVVOVTOG TV Tapovsio dpactnpdtntog tov LINE-1 péoca otov
gyképaro. H ypnion g RC-Seq (retrotransposon capture sequencing) enétpeye emiong 6ToVG EPEVVNTEC VO, EVIOTIGOVY COUATIKES
LINE-1 emdpdoeig e yovidio KmOKomoinomg TpmTEIVOV [LE S10POPIKT EKPPUOCT] KoLl TV EVEPYH eVTOG ToL gykepdAov (Baillie et
al., 2011). M perétn a&ohoynoe ta eninedo pebvrioong tov LINE-1 péow g mocotikng bisulfite pyrosequencing tecodpov
CpG tomoBecidv oe vy delypoto eykePaAov, KaOMOG Kol 68 KATEYVYUEVOLG 16TOVG OYKOV Onmg aotpokutdpata Baduov 2/3,
npwtonabic/devteponabéc GB kot olMyodevopoyroidpata Pobuod 2/3. TMopompndnke éva oyetikd vymiotepo eminedo
pebvrioong tov LINE-1 g delypoto aoTpoKVTTIMUOTOS, 0OALYOdEVOPOYAOIDUATOC KOl OAYOUOTPOKVTTOUATOS, EVD TO OElyUaTO
TOL YAOIOPANGT®LOTOG £081EaY T HEYaADTEPT peTofAntotnta oto enineda peBviioong tov LINE-1 kot ta younAdtepo okop Tov
LINE-1 (vmodewcvidovtag yevikh (global) vrougbvdimon) oe oOykpion pue GAhovg vrotdmove. EmmAéov, to yloudpata 7ov
tagwopndnkav o¢ €yovio kAdon 1 mpdtumo peBviioong yovidiov eppdvicay onpovtikd avEnuéva eminedo pebBviioong tov
LINE-1 (Zheng et al., 2011). Eniong, ta deiypoato puoioloykol £yke@aiikod 16Tod Kot ot 16toi ouniod Babuod yroiopdtmv,
epupdvicov vymiotepa enineda peBviioong tov LINE-1 oe oOykpion pe ta mpotoradn/devtepomadn yAoofLacTOHOTO KOODG
kot 1 avénuévn dpactnpdtnta peBuiioong tov LINE-1 Aertovpynce wg 0etikdg mpoyvmotikdg Seiktng ota TpOToTadn
yvhooPractdpata. Télog, n pebvrioon tov LINE-1 dwmiotddnke va vadpyel o€ OAo o delyLoTo, CUUTEPIAAUBAVOUEVEOV VY10V
EYKEQPOUAKOD 1670V, Yo unAdPaduny yAoitwudtov kot tpotonaddv/dsuteponadmv yholofrlactopdtmv (Ohka et al., 2011) yeyovdg
7ov vrrodekvoel 6Tt 1o LINE-1 mailer poAo o1t didyvoon kovn v Tpdyvecn Tov YAouwpdtev. Xe pia dAAn pedétn tov Sabedot
KOl TOV GOV EPEVVIITAOV TOV, ¥pnoytonoincay genome-wide DNA methylation profiling o€ movopoldTVTTO YOVISIOUOTO Y10 TOV
EVIOTIGUO pHovadik®mv potifmv pebvimong oe 1otoroyikd vAkd kot cfDNA amd ylowopato acdevav. Xpnoyoroinoay évo
uetpfiioo ocvotua Paduordynong kot ovoudosave GeLB (glioma epigenetic liquid biopsy score), ywa va aloloyfcovy v
pebovrioon Tov cfDNA kot va doyvdcovy Ty voco. Avti 1 pUn enepPatiKn Te(VIKY AmokdAvYE pio dpactnptotnta Lebviioong
tov cfDNA mov oyetiletot pe TV Topovsio YAOL®LOTOG Kol KATOI®V 0VOGOTPOTOTOMoE®V. AveEapTnTes SOKIIEG O GUYKPLTIKES
opddeg (Independent cohort testing) emBefainoav to GeLB mg éva vynid amotelespoticd epyareio, pe 100% svarobnoio kot
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97,78% edkdTNTO Y10 TOV S0 @plopd achevdv og yhoiopa-0etikong 1 YAoiopa-apynticovg. Ot aAlayég ot Pabporoyio GeLB
Katd T SLdpKeLn TG TOPAKOAOVON GG avTiKaToTTpilovy TG KAMvVIKOTaHoAoyIKES GLUVONKES KOl TIG EMBPACELS TG Beparneiag oty
V060, DTOSEIKVOOVTAG TN dVVATOTNTA TOVL £pYOreiov avToD Yo Tr Jdyvmon Kot TV TopakoAovdnon achevov pe yAoudpoto
(Sabedot et al., 2021). EmuAéov, o Nassiri kot ot cuvepydteg Tov, avédel&ay o0t To TpoPih pebviioong Tov DNA oto mAdoua,
eLPAVICaV YOPAKTNPIOTIKE TOTOOTHLO, KOVE VO aVIXVELOLV Kol vo Jlakpivouv pe okpifel peta&d KOOV TPOTOTAO®V
eviokpaviov dykav. Avtoi ot dykor cuyvd popaioviav yeveds kuttdpov-kotaywyng (cell-of-origin lineages), kdtt to omoio
amotedel TPOKANON Y va pmopel vo yivel S1dkpion (pNOLOTOIOVTOG TIC Kavovikég peBodovg amewkdvions. Ot gpguvntég
ypnowonoinoav o texvikn tov ovoudaletar cfMeDIP-seq (cell-free methylated DNA immunoprecipitation and high-throughput
sequencing) yw vo oviyveboouvv pe emtvyia ctDNA mpogpyopevo amd dykovg gykepdiov (Nassiri et al., 2020). Xg pia GAAn
HeAETN, oV TTpaypotoToOnke amd Tovg Martinez-Ricarte Kot cuvepydteg Tovg, avolvdnke 1o yovidiopo acdevav pe DMG. H
avaivorn ovty mepihapPave v e&étaon petoddEemv og emtd yovidw: IDHI, IDH2, TP53, TERT, ATRX, H3F3A, xot
HIST1H3B. H peiét avélvce 1o ctDNA mov mpoegpydtav amd 1o ENY kat ot epevvntéc €0ecav pe emtuyio v d1dyvmon tov
DMG, mpoceépovtog étol molvtiun Ponbelo oe khvikég ko yepovpyikég Bepamevtikég anoedoel; (Martinez-Ricarte et al.,
2018). M emmAéov peAétn vmoyplppics T onpacioc g vypng Ployiog oty Sidyveon Kol TV Topakolovbnon Ttov
gEeMocOEVOL poplakol Tomiov TV OyKov katd T dtdpkela e Oeponeiog. H perétn elye og otdyo tov eviomopd petarrdemv
otov gkkwvntn (promoter) TERT (C228T koauw C250T), oto cfDNA tov acBevdv e YAOLDUOTO, TOpEYOVTING OTOLXEID Yo TIG
TPOKTIKEG EPAPLOYEG TNG aviyveLoNG TV KukAogopovvtov petoArdéemv ekkivnti) TERT oto cfDNA og acbeveig pue yAouvporo,
emdekvOOVTaS KAMVIKG onpovtikh gvoiobnoioa kot ewducotto (Muralidharan et al., 2021). H peAétn tov Husain kot tov
ouvepyaTdV Tov g€étace To emineda mpo aktivobepameiag Tov cfDNA ypnoonoidviog oAiniodyton véag yeviag (NGS, Next
generation sequencing) kol cvvékpwvav to. amoteléopata pe avocolotoynuiky (IHC) avdivor, eppaviCovtag vynio Badbud
avtiotolyiog. AvTn 1 TPOGEYYIoN UITopel Vo, amodetyfel ®@EMN GE TEPMTMOGELS OTTOV 1) XEPOVPYIKT| enéPaoT dev eival duvath 1
0€ TEPUTTMGELS VIOTPOTNG £VOG SdyvTov dndnTikod yroidpotog (Husain et al., 2022). Télog, otn perétn tov Palande xon tov
GUVEPYOTMV TOL gvtomicTnkay peToAldEelg yovidiov kar cuyywvevoelg (gene—gene fusions) yovidiov oto ¢fDNA acbeviv pe
GB. Avty 1 pekémn ypnoipomoince tn Paon dedopéveov ChiTaRS (chimeric transcript repository) 5.0 yio Tov evtomiopd
cuyxdvevong yovidiov oe detypoto cfDNA. Bpédnkav cuyywvevoelg mov epmiékovy 1o PDGFRA og 44% tov derypdtov GB, ta
omoiol LTOPOvV VO GTOYEVLTOVV OTMOTELEGUOTIKG LE TN XPOT] OVOCTOAE®V TUPOCIVIKNG KWVACTS. AAAES GLYXWOVEVGELS YOVISimV,
omwg BCR-ABL1, COL1A1-PDGFB, NIN-PDGFRB «ot FGFR1-BCR, gvtonictnkav eniong oe cfDNA mov 6o pmopodvoav va
GTOYELTOVV e avdAoyo tov imatinib. EmmAéov, eviomiotnkav ovyywvevoelg ROS1 oe 8% twv detypdtov cfDNA wor Oa
uropovoay TOovOG Vo 6ToxeLTovV ENiong e To ovykekpuéva apuaka (Palande et al., 2022).

cfRNA

Oocov agopd to cfRNAS Kot tn xpron tovg ota yAoidpata, o Dong kot ot cuvepydtes Tovg avakdivyay 0Tt 0 opds achevav pe
GB epopavice onpavtiky peiowon oe 24 miRNAs kot onpoavtikn oavénon oe 115 miRNAs, npdypa mov dgv moapotnpndnke otov
opd tov vyiov paptopwv (Dong et al., 2014). Emmdéov, o Wang kot o1 cuvepydteg Tov eviomioay tpic miRNAs wov ftav vmo-
puOuopéva, cvykekpéva to miR-128, miR-485-3p kot miR-342 3p, oe acheveic, o chyKpion Le TOVG LYIEIG PAPTLPES. AVTA T,
miRNAs &dg1i&av cuoyétion e toug Babpovs tov GB kat ypnotporomdnkay g Prodeikteg yio Tov Tpocdloptod tov fabpov tov
OYKOL Kot TNV Tapakoroddnon oty avtamokpion g Oepameiog (Q. Wang et al., 2012). To miRNA-21 givar 10 7m0 €KTEVAG
peremuévo miRNA otov KopKivo Kot 1 VIEPEKPPACT] TOV TTaPATHPEITOL TOGO GTOV 16TO OGO Kol 6TO TAACHA TOV acbevdv e
GB. Avt) 1 vynAf EkEpacn GUVIEETOL OTEVA LE YOUNAOTEPO TOGOGTH GUVOMKNG emPimong kot vynAdTepo Pobud KakonBetog
(Wu et al., 2013). To miR-21 Agrtovpyel ®¢ GVII-OMONTOTIKOC TOpdyovtag o KOTTAPO YAOLOPAOCTOUATOG EKTEADVTOG TO
AmOTEAEGUATO TOV HECH TNG AVAGTOANG TG Koomdong. H katactodn g dpaoctnpiotntog tov miR-21 emopévmg epmodilel v
avOaTTLEN TOV KUTTAP®V, EVIGYVEL TV ATOTTOTIKY S1dkacio Kol peudvel tov todlamiaciocpd tewv kuttdpov GB (Ilhan-Mutlu
etal., 2012; Wu et al., 2013). A&ilet va onpeimbei pa pedém mov gviomioe 1o TP73-AS1 g khvikd onpavtikd IncRNA 1o GB.
Ot gpevvntég mapaTnpnoay [ onuovtikny vrepékepacn tov TP73-AS1 oe mpwtonadn detypoata GB. Iapeiyav amodei&els 6Tt T0
TP73-AS1 Aettovpyel og a&OMGTOG TPOYVMOTIKOG Prodeikng, kabdg avtd o IncRNA mpodyet v embetikcdtnta Tov dyKov Kot
nmapéyel avtiotaon ot Oepameio pe TMZ ota kotrapa tov GB (Mazor et al., 2019). Xt pelétn tov Shen kot tov cuvepyatmdv
Tov, mapotnpNOnKay avénuéva eninedo Tov paxpo-pn Kmdtkomomtikod RNA HOTAIR (HOX transcript antisense intergenic
RNA) ka1 peiwpévo eninedo oo GASS5 otov 0pd Twv 0cbevdv pe yholofrdctoua. Avtd ta potifa £kepoaocrc cuvoioviay pe
uewwuévn mbavotnta emPioong 2 etov (Shen et al, 2018). EmumAéov, dwmiotdbnke OTL 1 HETAPOPE TOV LOKPO-uN
kwdwomomrtikod RNA HOTAIR péow e&mocopdtov otov opd gpoavilel edmdopdpa dwyvootikny agio oto GB (Yuan et al.,
2020).

Kvklo@opovvteg TpmTEiveg

AopBavovtag vIdYV TV EVIVTIOGCIOKY ETEPOYEVELD TOV 0oHEVAOV KOl TNG VOGOV, KAOMG Kot TV gupeio EPUTAOKT| TOV TPOTEIVDOV
oe mOAAEG dladkacieg, elval duokolo va PBpeBodv dayvmotikoi deikteg MAAGHOTOC/OpOD Y10 TO YAOLWOPAGCTOMO LE ETOPKN
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KAvikn a&io. QoT10G0, 1) EKTEVIC £PELVO. E)XEL EVTOTIGEL T EMIMESA TOAADY KUKAOQOPOVVI®V TPMTEIVOV VO cuoyetilovtal pe v
napovcio tov yAoropractdpatog. ‘Eva mapdderypo gival n mhaopotiky yAvkonpwteivn (haptoglobin), 1 onoia amotelel mpwteivn
oelog pdong mov GLUUETEXEL 6TV TPOoTAGio, TOV 16TOV amd 10 0&edwtikd otpeg (Naryzhny et al., 2021). Tao ernineda g
antoo@atpivng (haptoglobin) petapdilovtal kot Tt didpkelo maBoAOYIdY, av Kol 1) LOVOUEPTS EKTIUNGT TG EVOEYETOL VO LNV
givar emapkdg €101KN Kot gvaionn, &govv aviyvevbel modlamhéc mpwteiveg g (02 kat B-atvcida) Tov ek@pdlovial avEnuéva
6T0 TAGoUN TOV acBevdv pe YAOWPAACTOO, VIOdEvhovTag T duvnTiky TG Xpnon ©¢ Prodeiktng tov aipatog mov eival
£181kog y1a 1o yhowoPArdotopo (Naryzhny et al., 2021). EnutAéov, pio 1060tk TpoTeopky avaivon £6eie 0Tt moAEg mpoTeiveg
Tov MAdopoTog, 6nmg 1 CNDP1 mov puBpilet ta enineda kopvooiving, o @reypovadng deiktng eepprriving ehappds aivoidog
(FTL) xou n mpwrteivn ofuatog Ca2+ S100A9, Bpébnkav va gival TpOTOTOUEVEG GTOVE 1GTOVG TOV YAOIOPANCTOUATOC, LE TNV
CNDPI va mpoteivetor og duvnTikog otdyog eapudkov. Avtd emPefordvel 6Tl ot e€etdoelg PAcel TAACUATOS Yo TV OPYIKT|
Suryvoon 1 v Topokorlovdnomn Tihavig VTOTPOTNG TNG VOGOV, UTopPoLV Vo, gival e&atpetikd ypnotueg yio tnv voco (Bellia et al.,
2014; Gautam et al., 2012). EmmAéov, otn pedétn tov Pérez-Larraya kol TV GUVEPYOTMV TOV, TPOYUATOTOWONKE Lua
oAokANpoUéVN avaivon tov emmédov e IGFBP-2, g npoteivng (IF) I GFAP xat g yAvkonpoteivig YKL-40 oto mTAdoua,
¢ emmAéov epyaieio didyvoong Kot mpoyvmons. Avti N mpocéyylon sival ToAAd vrooyduevn, wWwaitepa yio acOevelg pe pun
yewpovpynowes PAaPeg (Gallego Pérez-Larraya et al., 2014). Eniong, anokaAd@nke 1 mapovsio aviicopdtov etovivng-A, pag
YAVKOTPOTEIYNG oV Agttovpyel g deiktng e£€MENG ™G vocov tov yAotofractdpatos. ‘Exet mpotabel o1t éktona enimeda tng
peTovivig-A pmopodv va maiovv poio otmv mpdodo tov yroofractodpatos. Emopévec, mpotdbnke n afioddynom tov
QLTOOVTICOUATOV PETOVIVIG-A oTov 0pd TV acbevdv pe yAowPrdctopo va Asrtovpysl mbovdg wg epyodrelo screening,
KaOoTdVTOG TNV ®OC £VOV 0O TOVC OO TPMULOVG EVOEIKTIKOVG dEIKTEG Y100 TNV avantuén tng vooov (Ochieng et al., 2018). O
Naryzhny kot cuvepydteg eiyav ®g 6TOYO TNV EVIONIOUO KOWDY TPOTEIVAV 0€ EEOCOUATA GE SLAPOPEG KVTTUPIKES GELPEG KOL TNV
épevva mhavadv Brodeiktdv yuo to yAolofrdotopa. MEéow TpmTEOUIKNG avalvong Tov eEnocoudtov, evionioay 133 npoteive,
omwg M mopovPikn kivdon PKM [pyruvate kinase PKM (KPYM) ], n avve&ivn Al [annexin 37 Al (ANXA1) ], n puetofotikn
evdomhaopotiki ATPase [transitional endoplasmic reticulum ATPase (TERA) ], n aApa-gvoldon [alpha-enolase (ENOA) 1, 1
vovkAgopoopivn [nucleophosmin (NPM) ] kot 1 ko@ikivn [cofilin (COF1) ], ot omoieg Bpédnkav oe 6la o delypata. H pedém
avédelte pio cuoyETion LeTall opIoUEVOV TPOTEIVOV TOV VIEPEKPPALOVTOV o8 KOTTAPA TNG YAOLOG KOl TNG AVIXVELGNG TOVG OF
eEooopata, empPefardvovtag v VmapEn TOAAOTADGY SUVNTIKOV TPOTEWIKOV PlodelKT®V 68 £EOOOUATA YAOOPAACTOULATOG
(Naryzhny et al., 2020). Mo GAAn épevva mov tephapuPave ™ eacpatopetpio pdlog SWATH kot v TpoOTEOMKN AVOAVTIKY
MPOGEYYION UE OTOXO TNV AmOAVT TOCOTIKY TPOTEOMKY] TPOcEYylon, peketnOnkav acBeveic pe ylooPAdotopa Kot vylelg
paptopeg. To guprpate amokdAvyoyv onUovVTIKEG BETIKEG cuoyeTioels HeTa&d TOV EMmES®V TG AELKIVIG-TAOVGLOG OAPO-2-
yAokonpoteivng [leucine-rich alpha-2-glycoprotein (LRG1) ], tov cuvuminpopatikod otoyygiov C9 xoar g C-aviidpdoog
npoteivng [C-reactive protein (CRP) ] xat tov peyébovg tov Oykov (Miyauchi et al., 2018). Zg po peto-avdiven mov
npoypotoroinke amd tov Qin Kot TOVG GVVEPYATES TOV, AVaKAADEONKE pia 1oyvpT| cvoyétion peta&l TG VYNANG EKEPOICNG TNG
YKL-40 kot g pn KovoromTikng cuvoAlkng emiPinong petald acbevav pe yAowoPprdotopa, 8étovtag v YKL-40 wg évav
VIOGYOHEVO TPOYVOGTIKO BrodeikTn yio v voco (Qin et al., 2017).

Ta CTCs otnv owdyvoon tov F'owopartov

IMoAAEg peréteg £xouy emPBefardoetl T0 oUOVTIKO PORO TV KVKAOPOPOOVTOVY KuTTdpmv Tov dykov (CTCs) og dykovg Tov KNZ.
Ta CTCs mapéyovv évo Aydtepo emepfaticd tpomo Ayng detypdtov oykov: opicpéva €idn CTC pmopei va vmodeikvdovy tnv
p60d0 ToV TPOTOTAHOVE OYKOV KOl TIC QAAAYEG otV Kakondn yevetikn mAnpogopia katd v vmotponn tng vocov. Exet
avaeepOei 611 ta CTCs T0v yAoloPfAdotopag epeavilovy vynAd emmolooud, Tov ektipdrot va givar mepimov 75% (Miiller et al.,
2014). Ot ovykevipwoelg twv CTC £yovv ypnopomombel yio Tnv aviyvevon ddeopmv Tabncemy. ZOpuemve pe Tov Santos Kot
AoV ovvepyatdv tov, To CTCs mapovotdlovy eATS0POpa OTOTELEGLOTO GTOV TPOMPO EVIOTIGHO TOV KOPKIVOL TOV TOXE0G
eviépov, Kamg PUmopovv vo aviyvevBoldv oto aipo Tov acBevadv Tov TPOsEaT EYovv avomtHsel ™ voco. Q¢ ek ToOTOL, 1
aviyvevon tov CTC Oo pumopodoe va ypnowonombel yio tov didyvmon tov kapkivov Tov mayéog eviépov (Sastre et al., 2008).
Ocov apopd To. YAOIOUATE, O OULATOEYKEQUAKOG Ppayrods pmopetl va mepopicet tov apBpd tov CTCs mov Ppickoviar oty
KukAo@opia Tov aipatoc. [Hapdia avtd, €govv eviomotel KUKAOQOPOVVTO KOTTOPO OTO aipo Tov acbevodv pe yholopa kot
apketés peréteg €xovv avagépel Tov eviomiopd Twv CTCs oto aipo tov acdevav pe ylolopa HESm ™G xpnong dpopmv
TEYVIKOV amopovoong. Xpnopomoldvrag tny texvoroyio CTC-iChip yia tov gumiovtiopd twv CTCs Kot ToV ¥poOUATIoUO TOVG LE
avtioopata 6nwg to SOX2, to EGFR, 1 tubulin b-3, to ¢-MET xot 10 A2B5, o Sullivan kot dArot evtomoav CTCs oto aipo
aocfevav pe yioiopo oe ovyxvomnta 39%. Avakdivyoav emiong 61t 100 CTCs gppavifouv éva HESEYYLHOTIKO HOPLOKO
yopaxtnpiotiko (Sullivan et al., 2014). O Muller «.4. mpayuatoroincav pa pedétn émov ypnoiponoincav khinaxeg Ficoll-Paque
péc® dPopikng Puyokévipiong, akolovBodeves and GFAP ypopaticpd, mpokeyévov va gvtomicovv 10 20,6% tov CTCs
(Sastre et al., 2008). EmumAéov, o Gao kot o1 cuvepydteg tov katédeiEav o1t o CTCs avevpiokoviav og 77% tov derypndtmv
aipatog omd acbeveig pe dyko eykepalov kat o€ 82% twv acbevav pe GB (Gao et al., 2016). Mia evéapépovoa peAét and Tov
MacArthur kot cvvepydteg €dei&e o0tt ta CTCs Bo pmopodcav €miong vo AELTOLPYHCOVY MG TPOYVAOCTIKOS TOPAYOVTOS.
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XpNOILOTOIDVTOG YPAUUIKAG TUKVOTNTOG QuyokévTpnon (density gradient centrifugation), anopovddnkav CTCs kot avorlbonke n
dpaoctnpomro tov evidpov tedopepdong oe acbeveic pe oyko eykepdiov. H pelém amédeile Ot mpwv 1t Oepameion pe
axtwvobepaneio, 1o CTCs amopovobnkov oe 72% 1ov acbevdv évovit poig 8% petd ) Oegpansio (Macarthur et al., 2014).
Emmiéov, to avit-yAoiopotikd antapuep (aptamers) Gli-233 ka1 Gli-55 €yovv ypnoipomomei yia tov evtomioud tov CTCs og
vypég Proyieg pe okomd v avénon g doyveotikig edikdtntog (Kichkailo et al., 2023). Ta antapepn sivar LOPLO VOUKAEIKOV
0&E®V TOL GLVOEOVTOL ATOKAEIGTIKA LLE TOVG GTOYOVG TOVS, OTWOC TPWTEIVES OV GYETILOVTAL L TOV GYKO, [LE DYNAN GLYYEVELD KOl
exhektikotnta (Ni et al., n.d.). ‘Etot, égovv o0 ypnoponombei o biosensing, PropvBuuon (bioregulation) kot Proomeikdvion
(bioimaging) og a&dmota oopmioka avayvopiong (Song et al., 2019, p. 20). Emmléov, o Kichkailo kat o1 cvvepydreg tov
€0e1&av OTL T0 omTapEPT) LTOPOHY VO GUVOEOVTOL EISIKA [E TO. KOTTApA TNG YAolag Yo Tov eviomiopd dykmv oto KN (Kichkailo
et al., 2023). IMapdro mov amarteiton TePioooOTEPN £peuva Yo va avadeydel n TAnpng duvapkn twv CTCs ot didyvoon tov
yYrowopdtov kot tov GB, 1 xp1ion Toug Mg TPOYVOGCTIKOL TOpAYOVTES Y10 TO YAOUDLOTO £ival TOAD EATIZ0PAPOL.

Ta EEmoopdtia oty dwdyveoon tov Flowopdrov

‘Eva GAAo onpovtikd apakmnpiotikd temv kKuttdpov tov GB gival n wovottd toug va ypnoiponotovv ta invadopodia, pécm tov
omolov eivar oe Béon va ewoPdilovv oe yertovikd KOTTapa, edwoTEpa o€ aotpokvtTopa. Ta invadopodia eivor emektdoelg
TPOEPYOLEVES amd TNV KLTTAPIKY HeUPpdvn Tov kuTTdpoL Tov GB, TOL TPOCKOALDVTUL GE YETOVIKOVS 1GTOVG Kol TPOAYOLV THV
TPMTEOAVTIKT] OTOGUVOEST] TOV KULTTOPOCKEAETOV, EMTPEMOVTIOG €TI0l TNV meportépm Oomonon (Gourlay et al, 2017;
Mallawaaratchy et al., 2017). TToAAég TpmTeiveg mov exkpivovtar amd to eEwodpoate Tov GB, nailovv pOLO GTOV GYNUATIOUO TOV
invadopodia, peta&d tov omoimv 1 ANXAIL, n npwteivn oyetilduevn pe v aktivn 3 [actin related protein 3 (ACTR3) ], n
integrin B1 (ITGB1), n xoipeticovdivn [calreticulin (CALR) ] kot n wp@teivny TOL GAANAETIOPA HE TOV TPOYPUUUOTICUEVO
KkotTapo Oavdatov 6 [programmed cell death 6-interacting protein (PDCDG6IP) ] (Mallawaaratchy et al., 2017). Ou Hallal kot
GUVEPYATEG TAPATHPNOAV EXIONG TOV CYNUATIOUO TOSOCOUATOV GE OGTPOKVTTAPA KOL TNV anocvvlest Tov TAEYLOTOG HETA TV
aAnenidpacn toug pe eEmomdpata mov Tpoépyoviay omd GB kdtrapa, pia Stadikacio mov eaivetat va vrootnpiletor amd
peimon tov emmédwv pS3. ‘Etot, 1o eEoodpata amokTodv KopKIvoyovo YOpoKTiPO KoL TPOAYOLV TO YELTOVIKA OGTPOKVTTOPO G
oykoyéveon (H Rashed et al., 2017). g avtd 1o mAaicto, ta eEocopata GB propovv va aviyvevboidv 1660 610 aipa 660 Kot 610
ENY pe yprion g g vypng Povioc. AvEnuévog aplBpdg eEmcmudtmv Tov Tpoépyoviatl and £vav 0yko pmopoldv va Bpebovv
oto ENY. Eivatl onpovtikd vo onueimbdei 611 to ENY dgv givan poivopévo pe eEocopato mov oyetiovral pe to aipo, 6mmg yio
Tapaderypo, eEOOOUAT TOV TPOEPYOVTOL OO T UUOTETAALN TOV aiplotog. 261000, amd TNV GAAN TAEVPE, Ta delypoTa aipotog
oLAMAEYOVTaL o g0KoAN Ko Arydtepo enepPatikd og ovykpion pe 1o ENY (Gourlay et al., 2017; Klekner et al., 2019). EmunAéov,
0 Shao kot dGAAoL TEPLEYPUYAY TOG VO GOGTNIO TUPNVIKOD UOYVITIKOD GUVTOVIGHOD UTOPEL VO aviyveDoEL IKPOKVGTIOW. TOV
gkkpivovtar and Tov 0yko oto aipa (Shao et al., 2012). Epgvveg éyovv deifetl 0Tt popla Tov PETOPEPOVTOL OO EEDMCMOTA UTOPEL
va TPo®BGovV TV AVATTLEN TOL OYKOL Kol TNV avtiotaor otn Oepameia LEC® TOL GYNUOTIGLOV £VOG PIAKOD TTPOg TOV OYKO
pcpomeppdArovtoc. Xvvendg, To eEmompoto Exovv Tpotabel ¢ vrooyoueva epyoieio ot dtdyvoon Kot TV TPOyvmoTn evog
YAOLOPAACTONATOG, SIVOVTOG TN SLVATOTNTA VO YOPOKTNPIOTEL 0 OYKOG e peyaAvtepn axpifela (Gatto et al., 2021; Whitehead et
al., 2019). IMapd o yeyovog 0Tl Aettovpyovv ®g Popeis morhmv Tomwv miRNA, cvumepiiapfoavopévav tov miR-21/-29a/-221/-
222, K.G., OT®C 0TOSEIKVVETAL G€ OPKETEG PeAETES (in vitro kot avadoelg microarray) to eEmodpata Tailovy eniong kaiplo poro
GTNV €VIOYVOT TOV TOAAATANGIAGHOD KOl TNG AVOGTOANG TNG OTOTTOONG TOV KVTTAP®OV Tov YAoloPAactdpotog (Quezada et al.,
2018; Skouras, Gargalionis, et al., 2023). Mropolv, emopévac, va ypnoiononfodyv wg vrocyopeva péca tapadoong yio miRNA
OV KATATOAELOVY TOV OYKO Kot 6ToXevoLVY 10, YAowbuata (Hagiwara et al., 2014). Iepinov 1000 npmteiveg £xovv avayvopiotel
oto. GB &mwodpoto ypnoyomodvtag Qacpotockonios palog: cuvilwog AETovpyodv ®G TPO-aYYEOYOVOL TAPAYOVTIEG OF
QLO0AOYIKG gvdoONAaKd KOTTAPA TOV £YKEPAAOL, OmmG N ayyeloyevivy, IL-6/-8 kot ta TIMP-1 xon TIMP-2, ta omoio givon
wKové va gvioyvoovy v kakondewn mpokaimvtag vroia (Jaiswal & Sedger, 2019; Skog et al., 2008). Ta eEmwompata pmopei
EMIONG VO LETAPEPOLV VITOSOYELS LLE XOPUKTNPIOTIKA 0yKoyéveons, onmg o EGFRVIIL, o HER2, kot o PDGFR, ot onoiot tpomBovv
™MV TOALATAACIOGTIKOTNTO TOV YAOOPAACTONATOC TPOg Ta VYW otpopatikd kdttapa (Skog et al., 2008). EmmAéov, ta
eEooopata petapépovv PTEN, to omoio Ppicketol otov mupriva 1 6T0 KLTTAPOTACGLO KOL 1) OTOVGI0 TOV GUVOLETAL LE TNV
oykoyéveon (Putz et al., 2012). H mpoteivn Ndfifipl mailer kvpiopyo porlo otv eomtepikonoinon (gv80KITI®OON) TGV
eEwoopdtov. Evowaepépov tapovcidlel to yeyovag ot ) mpwteivn Ndfifipl sivol kateotoApévn ot YAOLOPAAGTOHOTO. ZVUVETMOG,
n evdomupnvikn ocvykévipmon tov PTEN peidveror, emtpénoviag oto KOTTOPO TOV OYKOL VO TOAAOTANCIAGTOOV KOl VO
emPudoovv (Putz et al., 2012).

Yuvovaopog AKTivoyevoikig kot Yypig Bluoyiag ywo tnv dwayvoon tov lNowopdrov

H axtvoyevopn eivat £va medio mov eVemUOTOVEL HEYIAO 0plBILd TOGOTIKOV SEG0UEVMV TOV TPOEPYOVTOL OO LUTPIKEG EIKOVEG
LE TO YEVOMIKO QaIVOTUTO €vOG 0TOUOL Kot xpnolpomotel teyvikég deep learning ywo tnv avantuén evog poviéhov mpdPAeync.
Avtd 10 povtého eivar ypnolpo yio v ta&vopnon tov acbevav, v kabodynon OepoameuTiKdV GTPATYIKOV KOl TNV
a&oAdynon Khvikdv amotelecpdtov (Shui et al., 2021). H cuvdvoaouévn ypfion g vypng Ployiog Kot TG aKTVOYEVOUIKNAG
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Umopel Vo TPOCOEPEL Hio EATIOOPOPO TPOOTTIKY Yo TN U1 emepPatikny O1dyvwon ocfeveldv kot vo TopExel TOADTULES
TANPOPOpPieS Yio TOV oyedlacpd g Oepaneiog. Kat ot 600 mpooeyyioeis Exovv Eexmplotd PeydAn Suvapikn, AL 0 cUVIVAGUOG
TOVG UTopEl va 0dNYNoEL 68 aKOUN o oKPPElG Kot eumeploToTdpéveg dtayvaoelg. H pekét ewdvov pe gprion g teyvitig
vonuooovng (AI) ko Babde punyavikig pédnorng (machine kot deep learning), €yer e€ehyyOei onuavtikd ta tedevtaio ypdvia.
Avtég ot péfodot meplapfdvovv pio OA0 KOl IO TOAVTAOKY OVAALGT VTOAOYIGTIKOV SlEPYUCIOV KOl YOPOUKTNPLOTIKMOV 00
gCoOveC, Le N dvvatotta Vo TPOPAETOUV aKpPAdS TIG HOPLOKESG OAAAYEG TTOL AMALTOVVTAL Yot TV dtbyvmon tng vocov. Qg
ATOTEAEGLOL, OTTOTELOVV pal EATIO0POpa TPOGEYYIoN Yia T Pedtioon e akpifetag kat tng edaToyng dtlyvmons Tov YAOI®UAT®V
(Gore et al., 2021; Jian et al., 2021). ITio cvykekpyéva, To TESIO TNG AKTIVOYEVOUIKNG TPOCPEPEL L0 LOVOSIKY EVKALpio yio TV
TPOPAEYT YEVETIKAOV UETAAAAEE®V, TNV KOTAOTOOT] LOPLOKAV SEIKTMOV KOl TOV YPOUOCOUIKDY OVOUIAMOV HECH TNG OVAALCNG
KOPOKTNPIOTIKOV 0O €IKOVEG. AVTH 1 TPOGEYYIOT| YPNOLUOTOIEL SESOUEVO EIKOVOG MG OVTIKATAGTATN TNG TOPOVGIOG YEVETIKOV
aALOIOCEDV, TOPEYOVTAG EVOV U EXEUPATIKS Kol ATOTEAECUATIKO TPOTO SIAyvmoNg Kat Topokolovdnong Tov yAotoudtov (Jain
& Chi, 2021). H axtwvoyevouxn £xel 116 xpnoporondel oe GAAeg LOPQEG KOPKivoy, OTmE 6ToV Kapkivo Tov pactod (Matsutani
et al., 2020) xon tov kapkivo tov mvebpova (Lafata et al., 2021). Avtéc ov peléteg éyovv avadei&el Tig duvaTOTNTEG TNG
KTWVOYEVOUIKNG VO TPOPAETEL e aKPifelol To YEVETIKG YAPAKTNPLIOTIKE TV OYK®V HECH TNG AVAAVONG OEG0UEVOV OTEIKOVIONC.
H epappoyn g aktvoyevopiknig oto YAoudpato amotehel evkaipio yio ) BeAtioon g akpiPeiag Kot TG OmoTEAEGLATIKOTNTOG
mg un enepPfotikng ddyvoong kot mapakorovdnong g vécov. X perétn tov Li Y o dAlwv, ypnoiporomibnkav MRI
radiomics (machine learning) kai xotdgepav va mpoPréyovv petodldéeic ATRX (Alpha-thalassemia mental retardation
syndrome) og younopadua yroidpato (Y. Li et al., 2018). Zg pa dAAn pedén, ot idieg petodddéelg avayvopiotmkay pe ML
(machine learning) oe yAowbpota, pe 94% gvacOnoio kot 92% ewdwotnra (Calabrese et al.,, 2020). To. DMG pe H3F3A
UETAAAGEEIG OTIC 10TOVEG £XOVV LEYOADTEPT EVIGYLGT TOV GHOTOG OTIS akoAovdieg T2 poyvntikod TOopOYPAEOV, EVD Ol OYKOL
Yopic TN petdAlaén £xovv etoyn avayvopion tov NCET (non-contrast-enhancing tumor) mepifopiov. EmmAéov, o1 dykot ympic
petddoén mapovotdlovv Eviovo oidnpe kol Topovoialovy dbnon tov erowov (Q. Li et al., 2021). Mo pedétn avdivong
radiomics (molvmapapetpiky MRI) xatdeepe vo gvtornicel 611 o1 dykor mov erhoéevodv petarraéelc TERT éxovv nepiocdtepeg
VEKPOTIKEG TEPLOYES, dedopévon Ot ot petaArdéelg TERT vrodnidvouv vymidPabuo mpoeik (Tian et al., 2020). H pedém tov
Moon KOl GUVEPYUTM®V EVIOMIGOV OPKETA YOPAKTNPLOTIKG TV vyniofaduov yhowopdtov oe oyéon pe t pebviioon tov
exkwnti oo MGMT (Moon et al., 2012). Ocov apopd GALovg GYKOVG TOL EYKEQAAOV KaL, W104TEPA, TOL OAYOSEVOPOYAOIDUATA,
vro-Kotnyoplonolovvol og IDH-petalhaypéva kot pe cuvdaypoen oto 1p/19q(Louis et al., 2021), kdmoleg peEAETEG KATAPEPAV
va TpofAéyouv Tnv cuvdwypoen 1p/19q pe vymAn edcdtnta Kot gvaicinacio, YPNOYLOTOLOVTAG, Y10 TUPASELY LN, OVIAVLGT LG
gicdvag akolovdiog T2 (Brown et al., 2008; Casale et al., 2021; Kong et al., 2020). O cuvdvacpog e vypng Proyiag pe yevoukd
GTOEI TOV OKTIVOYEVOUIKOD TPOQPIA, AVTITPOCOTEVEL [0, EATIO0QOPA TPOGEYyion mov Ba @épel emavdotacn o6tov Tpomo
AVTIHETOTIONG TNG VOGOV, AVTOG 0 GLVIVOCUOG UTOPEL VO SIEVKOADVEL TNV TPDOIUY dAyVOGCT, Vo TopEXEL TLO OKPPN EKTiUNoM
mg TPOYVOONG TG VOGO, KOl VO, ENXLTPETEL TV TOPOKOAODONOT TG VOGOV GE TPUyHaTIKO ¥pOvo, Kot OAQ aVTO e eMdyIoT
enepPoatikotnra. Emmiéov, avti n e€atopkevpévn mpooéyylon (personalized medicine) otnqv un eneppatiky Sidyvowon tov
OYKoV gykepAlov pmopel vo avoi&el Tov dpopo yio v wrpikn axpipeiog (precision medicine), TPOGOUPUOGUEVT] GTIG ATOUIKES
avaykeg tov kKabe acbevoic/avOpdmov (personalized medicine).

Enidpaon TG 0KTIVOYEVOUIKNG 6TT] O1AYVMON] OYK®OV EYKEPALOV.

H oxtwvoyevopkny evoopatdvel peydrlo aplBud mocoTiKOV OSOUEVOV TOL TPOEPYXOVTIOL Omd OKTIVOAOYIKEG EIKOVEG LE
YEVOUIKODES QaIVOTUTONG SopOp@V OTOU®V amd TV avaAvoT VYpdV Bloyidv, TPOKEWEVOL v JIEVKOADVEL TNV d1AYVOGCT TM®V
YAOLOUATWV.

Ta devoprrika kotrapa (DC)

Ta devéprtikd xottapo (DC) meptypdeoviar ®¢ o GLALOYN KLTTAP®OV TOL GLGIKOD CVOGOTOWTIKOD TTOL SIEIGEVOVY GTOVG
OYKOVG Kol TapoLoldlovy aviydvo mov mpoépyovtal amd 0ykovg oe kuttopo T petd tn dwdikoacio. To devopitikd KOTTOPO
TEPLYPAPTKAY Y10 TPOTN Popd amd tov Ralph Steinman oyeddv tpidvia ypdvia wptv, pe v gvpeon evog TAnbucsod KuTtdpov
devdPLTIKOD GYNLOTOG 6TO oTANva. Afyo apydtepa £yve GoEg OTL deVOPLTIKG KOTTOPO VIAPYOVY G OAOVE TOVG AEUPOEIDEG KoL
TOVG TTEPIGGATEPOVG LN AeRPoEdElG 10Tovs. Katd n didpkeia g dexaetiog tov 1970, o1 mepiocdTEPOL 0vocordyol Bempodoov
0TL Ta. pokpo@dya eivat o koprog tomog AIIK 6to avocomomtikd oo, Xe cOYKPLoN He To SEVIPITIKE KOTTAPM, TO LOKPOPAYQ
Ntav wo Gedova, TO OUOIOHOPPO KATUVEUNUEVO GE OAO TO CAOUO EVD NTAV EIVOL YVOGTO OTL £(0VV KOVOTNTO TOPOLGINOTS
avtyovov (ATIK). Agdopévou 0Tt 1o, SeVOPITIKA KOTTOPO NTAV TOGO OTAVIK, Ol AP IKES HEAETEG NTaV dVoKOAES HEPL To 1980 ov
£Yve €UPEMG AMOSEKTO OTL OMOTEAOVV «EMAYYEANOTIKA-eEE1dIKELUEVA avTryovoTapovolaoTikd kuttapa (AITK) » (Wieder E.,
2003). To guPoiio pe devdprrikd kbtrapo mailel éva (oTikd poro otnv Tpodndbeon g avosiag tov kKuttdpwv T katd tov Oykov
Kol omotedel €vav mpoTapykd otdYo OBepameiog ywoo TNV TAEOvVOTTOL TG 0vocobepameiag Tov Kapkivov. O pdiog Tov
OVOGOTOMTIKOD GULOTAUOTOS EIVOl 1 ovoyveOpion Kot 1 KOTOTOAEUNON TOV OVILYOVOV HE YUUIKES KOl KLTTOPIKEG
OVOGOOTOKPIoELS, HE oTOY0 TNV eEdAeyn tov Eévov gpebopudtov kot v avdmrtvén ewdwkng uvauns. H  avémruén

10



AVOGOOTOKPIONG EvavTl €vOg avtyovov €xel a&lomomBel oto mhaiclo tov guPorimv, ta omoia Oo amOTEAECOVV OVTIKEINEVO
avantoéng yio v TpoANYN 1 PeAtioon tov anotehectdTov HEAAOVTIKOV Tadoyovay poldvveewy. Tlpokeévou va anopgvydel n
poAivopatikotnTa, o gUPorio deOTEPNG YEVIAG KOTUOKELAGTNKOV OTO KOOOPIGUEVO OVTIYOVIKA TEMTIOW 1 AVOGVLVOLUCUEVEG
VIOPOVAOES TPOTEWVDV, TO Omoio. OUMOG YPEWALOVIOL TOVTOXPOVY] YOPNYNGCN OVOGOEVIGYLTIKOD Yo TNV EWOY®YN 1TNG
avocoomdkpionc. H Oepameia pe devdprrikd kdtrapa ivor éva €idog avocobepaneiog yio acbeveic pe kapkivo. H Oeponeia pe
devdprrikd kvtTapa (DCT) mailel éva ovolooTikd poro oty apyf Kot Tov EAeyY0 TNG avocobepaneing KoTd Tov KopKivov.
[epimov 6.000 kdTTapa Kapkivov vrotiBetar 6Tt gpeavifovrot Kabnuepvd akoOUo Kol 6TO GO TV VYOV avBpdnwov. Q6tdc0, 0
Kkapkivog dev mAnclalel OAOVG eMEWN TO AVOCOTOMTIKO [OG cvotnie emttifetal ota kuttapa tov kapkivov. To 2011, o Ralph
Steinman képdioe T0 Bpafeio Nobel yio tnv amokdioyn g Bepamevtikng dOvapung tov devopITIKOV KVTTAPOV 6T0 avOpdTIvo
oopa. H Bgpansia pe devdpitikd kottapa (DCV) gival yvoot o¢ pio and Tig enovactotikég neBdd0vg Yo TV KOTUTOAEUN o
TOV KOPKIVOV, apov ¥PNGLULOTOLEL TOVG TOPOVG TOL OPYOVICHOV LOG Yo TNV avTioTaoT ota Kakonon kottapa. H avocobepomeio
pe devdpLTiKG KOTTOPO VOl ACPAANG KOl LTOPEL VO TPOMONGEL AVOCOVTIKAPKIVIKEG OVTIOPACELS Kot emtipovn emiPioon acbevav
pe kapkivo. H Bepamneio pe DC €xet ypnowomombei oty witpkn and to 2010. [aveo and 4.500 dvBpwmor £xovv nepdoel ond
LTV oo TtoTE. Xpnolponoteital anoteAecpatikd ot Beponeion TOL KAPKIVOL TOV LAGTOV, TOV TPOGTATY, TOV GOPKMIATOS, TOV
HEAQVMUOTOG, TOL YAlopa Kot GAA®V Kopkivov. Q6TO60, T0 OVOGOEVIGYLTIKE etvol vmedBuva yio TOAAES TOPEVEPYELES KoL
eMMAEOV, AOYO TOV EKTETAUEVOL TOAVHOPPIGHOD TOV avIIYOV®OV IGTOGLUPOTOTNTAG, 1| EMAOYT] GUYKEKPILEV®V [N AOW®O®V
QVTLYOVIK®V EMTOT®V PUmopel va unv etvan e€icov amotedespatikn yo 6ia ta dropa. [ va Eemepactodv ta TpofAnpata avtd
TPOYLATOTOWONKE AVATTLEN £VOG GUOTHOTOS TOV VO EMTPENEL T PLGIKY "POPTOSN" Kot TapovsiooT ovIlydvev in vitro Kot
TNV TEPALTEP® EVEPYOTOINGT TNG OVOGOAOYIKNG amOKplong in vivo. Mio tétola teyvoloyior odnyel oe e&atopikevpéva
guoutevoylo. gpPoia, 6mov  pakpoedyo gufoldloviar pe TO OovTIyOVO HE QLGIKO TPOTO Kol aQov evepyomotnfovv,
TPOCKOAADVTUL GE EUOVTEVCIUEG EMPAVELEG KOl lval oe BEom va evicyvoovy v Evapén avocoroyikng andkpiong. Mia tétola
pocEyyion eEaAElpEL TIG TAPEVEPYELEG TTOV OQEIAOVTAL OTN UN E0IKT S1EYEPCT TV OVOGOEVIGYLTIKAV, OQNVOVTIG TO QUGIKO
UNYoviopd emAoyng "eopT@ong” avTydvoy GTo OVTIYOVOTOPOVCIOCTIKG KOTTOPO OOTE Vo EMAEYEL O KATAAANAOG AVTIYOVIKOG
enitonog Yo kéOe dtopo. Ot epputevoleg emipdveleg o amOTEAECOVVTAL OO IKPLOWOTO TUPLTIOL LE TPLGILUCTATY HKPO- KOt
vavo- ven kat Kotookevalovtot pe  ypnon Aélep vreptoyemv moipdv. H epappoyn g teyvoroyiog avtg oe avBpdmovg o
glvar peyding onuoociog yw to dvorypo vémv Topé®v oty épevva Kot tn Oepomeic. H mepropiopévn gbpeon devdpitikdv
KUTTAPOV OATOTEAOVGE LEYAAO TPOPANLLO 0T LEAETN TV KVTTAP®V avTOV £0G T0 1990. Tn xpovid avt ot epeuvnTég Katdpepav
va wapdyovv peydiovg apBuovg devopitikd kottapa and CD34+ mpddpopa kOTTOpa TOL PV TV ootdv N and CD14+
povokvtTape in vitro. H wavomto napaymyng tov Sevipitikdv KuTtdp@v in vitro £0mcGe 6TOVG pELVNTEG T dVVATOHTNTO VO
UEAETNOOVY T, KOTTOPO QUTA, VO, KOTOVOTICOVY TOVG UNYOVICUOVG CAANAETIOPOONG TOVE LE TO OVOCOTOUTIKO GUOTNIO KOl VO
apPYicOVV TIC TAOTIKEG EQUPUOYEC TV EVOPITIKOV KLTTAp®V V1o, Oepomeia oty khviky npdén (Kindt T, 2007).

AV0G0QUIVOTUTIKY] TOVTOTOI 0] OEVOPITIKOV KVTTAP®V

Ta dpa devdprtikd kvtTapo opiloviol and Pacikd LOPEOAOYIKA XOPAKTNPIGTIKE KAOMG Kl amd TV Tepovsic 1 TV amovsio
SPOPOV HOPI®V GTNV KLTTAPIKN TOVG EMPAvELD. To BACKO LOPPOAOYIKO YOPUKTNPIOTIKO TOVG gival ot TpoeKPoAéc o Lopen
devdprtov 1 veupaveov. 'Eva emmAéov o paktnplotikd Toug givat 0Tt mepiéyouvv depboves evookuTTapikég SopEG Tov oyeTilovTat pe
mv enegepyacio avirydvov cvpmepilapfavopuévov evooonpdtoy, Avcocoudtoy kot kokkiov Birbeck. Eumodio oty aviyvevon
TOV JEVOPLTIKOV KUTTAP®V gival 0Tt dgv €xel akoun Ttovtomombel KAmTO0g SekTNG KVTTOPIKNAG EMPAVEING OV eK@pAleTal
emhekTikg katl e€edikevpéva oe ovtd. Ilopdio avtd €vag cuvovacurdg popimv mov gpeovitovial 1 anovoldlovy am’ v
KUTTOPIKY ETLPAVELD TOV OEVOPITIKDOV KVTTAP®OY GVPBdAlovv ot Stadikacio TanTomoinong tovg. e ovtd meptAapupdvetor 1
napovoio peydlwv mocotitwv popiov MHC tééng II kou m omovoio dewtdv 6mwg ot CD3 (T-Agpgoxdrropa), CD14
(novoxvtrapa), CD19 (B Agppoxdtrapa), CD56 (NK kotrapa) kot CD66b (ovdetepdgira). Ta devdprtikd kottapa ek@palovy
emiong pion peyddn mowidion popimv mpookdAinong omwg to. CD1la (LFA-1), CD11lc, CD50(ICAM-2), CD54(ICAM-1),
CD58(LFA-3) ka1 CD102(ICAM-3). Mopia 6nmwg ta CD80(B7.1) ko CD86(B7.2) vepekppdlovtal katd tnv gvepyomonon tov
devdprtikd kottapa, evd to CD86 ypnoylomoteitol cuvnBmg mg delkTng TG TPOYNG ®Piavong Ttovg o€ avtibeon pe tov deiktn
TV dpyov kuttdpov CD80. Zta avBpdniva devdprtikd kouttapa dvo emimiéov deikteg eivar o CD83, mov exepdletar kot omd To
B «kottapa kot o CMRF 44 mov epopaviletal €£icov otor HOKPOPAyo Kol To HOVOKDTTOPd. AgdOUEVNG OVTHG TNG TEPAOTING
mowtlopopeiog dekTdv, to Bépa ¢ TovTomoinong eaivetot va givar duokoAn vrodeorn. Ty Tpdén wotdcso N TavTONOinon
nepropiletar oty aviyvevon popiowv MHC 1aéng IT kou CD80 1 v amovoia CD3 kot CD14. AvdAvon pe kuttopopetpio. pong
Y0 TNV 0oVGia 1 TOPOVGio avTIGTOLO 600 EK TV TOPATAVED SEIKTMV EIVOL TI TEPIGGOTEPES POPEG OPKETN. LGTOCO OVAAOYA LE
Vv eKkdotote mepinTmon givol mBavd vo amortovvtal TepecdTepeg avaivoels. H éxppaon yopaxtnpiotikeov vrodoxéwv TLRs
GUUPAALEL EV LEPEL BTNV OVOCOPALVOTVTIKT TOLTOTTOINGT TV 600 PacIKOTEP®V TOT®V SeVIPLTIKOV KUTTAp®V. ETol Ta puedogtdn
devdpitikd kottapa (devopitikd kotrapal) yapoaktmpilovtal and v ékgpacn twv TLR-2,-3,-4 ka1-7 GdoTE Vo, S10(pOopoTolovuvToL
Kot vo. @palouv KoTd TV avTyovomepovsiaet 0mov kat ekkpivouy kutokives emdyovtag Thl 1 Th2 avocoioywn andkpion. Ta
AELPOELON 1 TAOGLATOEWT deVOPLTIKA KUTTOPA (SevdprTikd kOTTapal) avtictoya, ekppalovv povo tovg TLR-7 kat-9 vmodoyeis,
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divovtag 10 évovoua mapapyoyng wtepeepovng-a (INF-a) petd v siofoln 1dv ota kdttapa. Ot 600 avtoi vrominbvopoi
SeVOPITIKAOV KLTTAPOV deVOPLTIKG dladpapotilovy kaBoploTikd poAo oTr GOVIEST NG EUELTNG HE TNV €WK 0vVocio LECH
povadikadv potipov ékepacng TLRs kot ékkpiong kvtokvedv (Wieder E., 2003) - IFN-y- Adon kopkivikdv kvttdpwv- IFN-y-
"Exkpion mpoteolvtik®dv eviopmv (tepeopivn k.4) - IFN-y- T kot B avocio- Avon pécw cuuminp@uatoc- Aviyovoropovsioon
péom MHC-II Ztoéygvon kapKIvikdv Kot SLUHLOAVCUEV®V LE 100G KUTTAP®V.

O Baoukég AerTovpyieg TOV OEVOPITIKOV KVTTAP®V

O1 Bacikég Aettovpyieg TV devdpLtikdV KuTtdp@v B propovsav va ta&ivoundovv ce tpelg Pacikég katnyopieg pe v Kabe pio
va TepLopPavel évo 100G AVTIYOVOTOPOVGIOCTG. TNV TPMTN KoTnyopia meptlapfdvetar o poLog TV SEVIPLTIKAOV KLTTAP®V
GTNV OVTIYOVOTOPOLGINGT Kol HETEMETO, gvepyomoinon tov T wuttdpmv. Xtn de0Tepn 0 POAOG TOVG Oev £XEL OKOUT
amocaPNVioTtel TANPOG 0AAG €xer mpotabel 6Tt vmomAnbuvopoi devopiTiKd KVTTOPO SVUPAAlOLY ot dlaTHPNON  TNG
OVOGOTOUWTIKNG avoyns. Xtnv Tpitn katnmyopio mepiiapfdvovior ta Bulaxiokd devdpitikd kOTTOpa To oMol QGOIVETOL TMG
pvBuifovv og peydro Pabuod m yopkn avooio kot copfdiiovy oty andeon B kuttdpov pvqung. o avaivtcd:

Evepyomoinon T kuttdpov

Ta devdprtikd xdtrapa givar vaevBovo yio v eneéepyacio KoL TOPOVGINGCT] TOV EKAGTOTE AVTIYOVOV Y10, EVEPYOTOINGT T®V
CD4+ kot CD8+ T kvttdpov. Avtdg eival KoL O TO CNUOVTIIKOG POAOG TV OEVIPLTIKAOV KLTTAP®OV ded0UEVOL OTL gival Ta
UOVASIKA KOTTOPO TTOV EYOVV T1 SUVOTOTITO VO, EVEPYOTO00V «Un éumelpay (naive) T-Aepgoxvtrapa. Ta avdpiuo devopitikd
KOTTOPO. TAPAYOVIOL OTO HVEAO TMV OCTMV KOl HETOVOCTELOLV G€ OAO TO GO0 OTOV TOPOUEVOLV AOPOVI] UEXPL V.
aAMAemdpacovy pe «EEVOLG EIGPOAEID. XTN PACT CVTH 1| TPMOTOYEVIS AELTOVPYIO TOV AVOPILOV SEVOPLTIKA KOTTOPO EVOL VO
cvAlappdvoov avtiydva. Metd ) AMymn to avtiydovo vroPdiietor og enelepyacia Lécw pog eEmyevong 1 evEoomuKig 0000 1
SWUEGOV TV TPMTEOAVTIKAV OVTIOPACE®Y Ge TpOTEAcOpata. ' avtryovonapovsioon pécw MHC tééng II mpog evepyomoinon
CD8+ Tc Aeppokvttdpov, o avtlydvo 1 1 Tp@Teiv Toparapfavetal ite péom @oyokvttdpwong eite pe dopecordfnon
VI0d0YE0 EVOOKVTTMOONG 6TO KLTOGOA0. T KOTAUKEPUATIGUEVE, OVTIYOVO ELGAYOVTIOL GTO E€VOOTANCUATIKO OIKTVLO OTOL KOl
npocdévovtal o€ veoouvtBépeva nopio MHC 11 yio mapovcioon oty KUTTAPIKN ETQAVELN. AVTIOTOL(O Y10 OVTLYOVOTOPOLGINGCT
péom MHC 16&ng 1T mpog evepyomoinon CD4+ Th Agpgokvttdpav 1o avtiydovo mapaiappdvetol gite HEGM QAYOKVTTAPWOONG gite
pe dlapecorapnon vrodoyén EVOOKDTTOONG 010 EVOOoMATO OOV Yivetal mpmtedivon. [Iépa amd ™ Ay, enelepyacio ko
TOPOVGIOCT TOV aVTLYyOVOL €&iC0V GMUAVTIKY Yo T dpAcmn TV SEVIPITIKGOV KUTTAP®V VoL KOl 1] TOPOVGIN GUVILEYEPTIKMV
popiov. Ta devdprtikd kOTTOpA SLOTNPOVV GTNV KVTTOPIKT TOVG EMPAVELD GUVOLEYEPTIKA LOPLA, TO OTOIM OTOTEAOVV UEAN TV
mpoteivadv T B7 owoyévelag, g owkoyévelag tov TNF npoteivdv kabmg kot Lopto evOoKLTTUPIKNG TPOSKOAANONG KATAAVTIKE
1660 Y10 TV evepyomoinon tov T kuttdpov 660 Kot yio ) 8éon evamdBeong TV deVIPITIKAOV KLTTAP®V TPV OAAG Kot HETA TN
My Tov avTLydvov.

AvocoTomTIKY avoyi

Q¢ avoyn opiletat 1 oVIKOVOTNTO TOV AVOCOTOWTIKOD GUGTHLOTOG VO avTomokplfel og ovykekpipéva avtrydva. H Baowkr avoyn
ovppaivel oto BOUO adéva Yo ta T Kot 610 pEAd TOV 00TOV Yo to B kbTTapa. XTOVC TPOTOYEVEIG UNYOVIOHOVS avVOyXNG
meptlapPavetot n exayoyn tov Bavartov tov T kuttdpov. Ta devdpitikd kdttapa vedpyovv oe apBovia oto Bvpo adéva, 6mov
véa mopayopeva T kdtrapa exkmodedovtal ®ote va yivouv Aettovpyikd Th kot Te kdtrapa kot vo vropfindodv oe dudikacio
eMAOYNG Tpokeévov va eEaietpbel n avooio évavit «eoantdvy kKuttdpov. ‘Etot, yauning ovyyévelwng T kdttapa emidiéyovrol
Betikd, emPudvouv kot petapépoviatr otnv meppépeta. Ta T kotrapo Tov amavtovy ot dpdon devopiTikd KOTTOPO, TO Omoin
TapoLolalovy g0VTA TENTIOW, KATAGTPEPOVTOL 6TO B0 HEc® apvnTikhg emhoyne. [apdiinia ta devopitikd KOTTOPA UTOPOVV
VO GUVELIGQEPOLY GTNV avoyN HéEcw amomtoons T@v T kuttdpwv, ékkplong IL-10 endyovrag tn dpdon tav Treg 1 0dnydvtag o€
avepyela amokprrikd T xotTopa.

Evepyomoinon B xuttdpov

Ta devdpirikd kdtTopo pmopovv va cvppdilovv emiong otnv evepyomoinon B kuttdpov, 1660 ota Practikd Kévipa 660 Kot
mePLoYég TV Aepeadévev TAovoteg o T kOttapa. O peydiog aplBpdg KUTOKIVOV Kol AOTOV TOPayOVIOV OV EKKPIVOLV T
devdprtikd kOTTOpE To KOOoTOOY avoyKoio otnv gvepyomoinon Kot dtapopomoinon tov B kuttdpov. O polog tov Buiakiokdv
devdprtikd kvtTapa, mov anaptilovv ta PAacTiKd KEVTIPA TOV AEUQUdEvoV, gival avaykaiog yio ) dtatipnon g B kuttapuig
KVAUNG 0V KoL TO GUYKEKPIUEVE OEVOPITIKG KOTTOPO OEV EVEXOVTOL GTNV GPYIKT OTAVTIOT TOV OVTICOUATOS 6T0 EEVO avTydvo.
BOewpeital TOG OPOLV GaV TNYEG KOVIICOUATOV» Kol ooV TNyn cuveyovs di€yepong yuo ta. B kdttapa mov avaloppdvovv ard to
onpelo avtd Kot PETA VA TOPOLGLAGOVV TO avTlyovo o T KOTTapa.

AvaceToleic onpeiov eAéyyov avocomomtikod svetipatog (anti-CTLA4, anti-PD1/ PDL1)
12



H onuavtik npdodog twv avactoréwv onueiov edéyyov (anti-CTLA4, anti-PD1 / PDL1) éyel amotedéost pia eATd00Opa
Oepamevtikn emloyn oe apkeTovg ovumoyeis oykovg. Ta avticopoata CTLA4, 6nwg to ipilimumab kot To tremelimumab,
avaotélovy Tov vrodoyéa CTLA4 va evmbei pe to B7 kot evioybovv v evepyomoinon taov T-kuttdpov. H ékppacn tov CTLA-
4 g OyKovg éxel ovvdehel pe v kakn emPioon oto pvopapuyyikd kapkivopa (Huang et al., 2016) kot mv avénpévn emPioon
OTOV U1 HIKPOKLTTOPIKO kapkivo tov mvevpova (NSCLC) (Salvi et al., 2012). Otav ta PD1 / PDL1 mov sk@pdlovial og
KOPKWVIKA  KOTTOPO  OAANAETOPOOV [E TO  OVILYOVOTOPOVLCLHOTIKG KOTTOpa, mopepmodilovv v evepyomoinorn Kot
moAlamAooacpd Tov T-kuttdpov. Ta vynid erninedo PD-1 / PDLI pmopet va cuoyetiotodv pe KoK TPOYVMOON G LEPLKOVS
KOpKivoug (LEAGVOLE, 0160PAY0, KOPKIVOLIO VEPPIKOV KVTTAPp®Y, KOPKivo woBnKdV) Kot pe kKaAvtepn npdyvmon og GAAovg (1.,
ayyelooaprkmpe Ko yaotpikd kapkivo) (Seidel, Otsuka and Kabashima, 2018). Ta avticdpote PD1 (6nwg to nivolumab kot
pembrolizumab) ko1 to PDL1 (6nwg 0 atezolizumab) diakoémtovv v arldnienidpacn tov PD1 pe 1o PDL1. Tnv tehevtaia
dexaetio, moArol avaotoleic onueimv gléyyov (m.y. ipilimumab, nivolumab, pembrolizumab, atezolizumab) éyovv AGPel Eykpion
6€ J1APOPOVG CLUTAYEIG OYKOLG OTMG TO UEAAVOWO, TOV TVELLOVO, TOV VEPPO Kol TNV ovpoddyo xvotn (Soliman, 2017).
Ewducotepa, o 2011, 1o ipilimumab ftav 0 TPOTOG EYKEKPIUEVOG OVACTOAEAG oNpEimV eAEYYOV, Ge acBeveis e HETAOTOTIKO
perdvopo mov £dwoe peyoivtepn emiPimon. To pembrolizumab kot to nivolumab ftav emiong peta&d TtV yKeEKPUEVEOV
avactoréov PDI1 yio mpoywpnuévo perdvopa. H cvvepywn Bepaneia pe ipilimumab kot nivolumab odnynoe oe peyalivtepn
emPioon yopic v enavepnpdvion g vocov, ce cOyKplon pe kabe pappoako mov yopnynnke yopiotd (11,5 évavtt 2,9 piveg
povo pe ipilimumab kot 6,9 pfveg pévo pe nivolumab) (Valsecchi, 2015). H mpdtn avocobepoaneio mov emrpdmnke (2015) frav
7o Nivolumab yw ™ Ogpancia acBevov pe petactatiké NSCLC. Meta&d acbevav pe mpoympnuévo pnmiakddeg NSCLC nov
glyav Tpdodo vOGov KaTd TN Sldpkelo 1 Petd omd ynueobepamneio pe Pdon v mhativy, n eniPfioon Nrav KoAvtepn katd 41%
(nivolumab évavt docetaxel). EmmAiéov, 1 Oepaneio mpdtng ypapuunc e to nivolumab poli pe ipilimumab eiye o¢ anotéhecuoa
mv peyaAddtepn emPioon and 6,11 uoévo m ynuelobepameia, oe acbeveic pe NSCLC, ave&dpmro amd v éxepacn PD-L1
(Borghaei et al., 2015). EmunAéov, o cvvdvacpdc tov nivolumab kot tov ipilimumab évavti tov sunitinib £8moe onpovikd
vynAdtepa Tocoatd eniPioong oe Oepancior Ing ypoppns, acbevav e Tpoympnuévo veppokvttapikd Kopkivouo (Motzer et al.,
2019). To pembrolizumab ypnopomomOnke emiong yw ™ Oepomeio devtepng ypapuns, acbevov pe NSCLC mov gkgpdlovv
PDLI1. Enmpdcbeta, éxet AaPet ykpion yo v oviyetdmion achevav pe mpoympnuévo NSCLC kot vynin ékeppoocn PDLI,
acevdv e PETOOTOTIKO HEAAVOLN KOl 00OEVOV HE HETAGTUTIKO KOPKIVOUL €K TAAKMOMV KUTTAP®V KEQOANG KOl TPAYNAOL
(Soliman, 2017). To atezolizumab (ovactoAéag PDLI1), mov gmtpéneton yio ) Bepancio acbevov pe tomkd mpoywpnuévo M
HETACTATIKO KAPKIVOLO TOL 0vpodnAiov Ady® Tov guvoikol TPoeik aceAarelag oe cVYKplon e T ynueodepaneio (Powles et al.,
2018). Emumdéov, n yopfynon tov atezolizumab évavti tov bevacizumab poli pe ynuewobepameio Peltiooe onuavtikd tnv
emPioon petald acbevodv e petootatikd un-mtAakmdeg NSCLC, ave&dptnta amd v ékepacn PD-L1 (Socinski et al., 2018).
IMopd T1c evBoppuviikd amoteréopata oand Tig Tpoovapepbeicec peléteg, avtég ol Oepameieg mapovoiocov UK
QTTOTEAEGLLATIKOTNTO, GTOV KOPKIVO TOV ToyKpéatog otav yopnyndnke povn mg n avocobepaneio. Xe pio perém edaong II, to
ipilimumab 6gv ftav oe Béom va endyel avtamdkplon OYKov og 00OEVEIC LE TPOYWPNUEVO KOPKIVO TOV TOYKPENTOC KOl TO
povokAmvikd avticopo BMS-93655 (avti-PD-L1) dev eiye amoteleopaticomra o pio pekétn edong I (Winograd et al., 2015)
(Foley et al., 2016). H advvapioc avt®dv vo TPOKOAEGOVV GVOOTOAN TNG ovamtuéng tov Oykov opeldtav mbavotata oty
AVOCOTOUTIKN S10KOTY, otV vraepPoiikn decpomiacio Kot otnv EAAewyn ékppaong tov PD-L1 g avtév tov tOmo kapKivov.
Yovendg, N eVOOUAT®ON TTPOcheTtv Bepumeidv yioo T XOPNYNON GLVOLUCTIKOV GTPATIYIKOV (OIVETOL Vo €ival 1 100VIKY
MPOGEYYION YO TNV EMITELEN TNG MO OMOTEAESUATIKNG amoKpong. Eva gupd @dopo kKAvik®v SoKIdV GTov KopKivo Tov
naykpéatog £xel ohokinpwbel 1 Ppioketar o eEEMEN ypnoyomowdvtag povobepameieg avocsoroyikod eAEyyov, cuvdVaGUODG
Bepameiog kol avaotoAeic onpeimv eEAEyyov e cuvdVAGUO pE uPolia, KuTTaPOTOEIKN ¥MUE0dEpOTEin KOl GAAOVG OVOGTOATIKOVG
TOPAYOVTES.

Pembrolizumab

To Pembrolizumab, mponyovpuévac yvootd mg Lambrolizumab, eival éva moAd vynAng cvyyévelng avOp®momompuévo avticmuo
IgG4 mov otpépetor kotd tov avBpodmivov PD-1(Bardhan et al., 2016; Ohaegbulam et al., 2015). Eivox eriong to mpdto
povokAmvikd avticopo Tov 6toyevel To PD-1 610 omoio &yt yopnynbei emnttayvvopevn Eykpion omd tov FDA (Ohaegbulam et al.,
2015). Xt doxyun KEYNOTE-001 ®dorc I, n omoio Egkivnoe to 2008 kor dnuociedvtnke to 2015(Cohen et al., 2019; Garon et
al., 2019), mpav pépog 495 acbeveic pe mpoywpnuévo pun eyxepnowo 1 petactatikd MKKII, o onoiot Ehapav Ogpameio ue
pembrolizumab. Ot nepiocdtepor acbeveic Elapav pembrolizumab og 10 mg / kg k60e 2 1| 3 gfdopddeg (N = 489) kot mord Aiyot
og d6on 2 mg / kg ke 3 gPfdouddeg (N = 6). To ORR Arav 19,4% xor n dudpeon didpkeln, ovramdkpiong frav 12,5 uqvec. H
Sduapeon PFS Nrav 3,7 pveg yuo 6hovg Toug acbeveic kot 1 didpeon OS ftov 12 pivec. Metd and diepeuvntikn avdAvcn oty
opado wov AapPove ) Oepomeia, excupdOnke o arokony Betikdmrtag PDL1 >50% o 204 acBeveig mg duvntikdg Prodeiktng
v v TpOPAEYN TV amokpicewv oto pembrolizumab. I'a acBeveig pe dykovg mov gppavitovy >50% rvttapa Betikd o PDLI,
1-49% wottopa Betikd oe PDL1 ka1 50% twv xuttdpov, n péon eniPioon frav 14,9 univec yio to pembrolizumab 2mg / kgr ko
17,3 unveg yio to pembrolizumab 10mg / kgr. H pelét avt) édwoe v £ykpion oto pembrolizumab yia ypior og Oepameio 2ng
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ypouung, oe acbeveic mov eivon Beticoi yo to PD L1>1%(D. Cortinovis et al., 2017). Xtn perétn KEYNOTE-024 7o
pembrolizumab a&oloyndnke w¢ povobepancioo TpOTG Ypauung o€ Kopkivonabeic pe mpoyopnuévo MKKIT pe ékppaocn tov
PD-L1 > 50% évavtt g emAoyng pe ynuetodepaneio pe facikd cvotatikd tnv mhativa. tnv opdda tov pembrolizumab, toco 1
péon emPioon yopic e&MEn g vooov (PFS) 6co kat 1 6 pnvov ocvvolikn emPioon Peltiddnkov oe cvykpion pe
npeoBepamneia, odnydvag oty £ykpion tov FDA ya 1o pembrolizumab yia avtév tov tinfvopd. H avdivon eviomice dpelog
otovg acbeveic oty opdda tov pembrolizumab ce avtifeon pe exeivovg g opdadog ynueobepaneiog (dibpeon OS 30,0 Evavtt
14,2 umvav) (Doroshow et al., 2019). Enekteivovtag tov 610 oxedaoud oe acbeveig pe ékppaon tov PD-L1 >1%, n pekét
KEYNOTE-042 Bpnike éva cuvolikd dpelog emiPionong oe 6A0vG Tovg acbeveis, pe dibpeon OS 16,7 évavtt 12,1 unvav. Qotoco,
pio dlepeuvnTikn avaivon kopkivorabov acbevav pe PD-L1 >1-49% bgv Pprke onpoviikég dwapopés oto OS oe avtov tov
TANOLG O, vTodNAdVovTag 0TL 1 Bepaneio TPMOTNG YPAUUNG LE HOVOdIKO @dppako To pembrolizumab Oa mpénetl va mepropiletan
og acbeveig pe ékppaon tov PD-L1 >50 % 1 mepiocdtepo. Qotdc0, 68 acbeveic mov dev glvat vroynelot yio. ynuetodepaneio pe
Baon v kKatdotaon anddoong Tovg N pe GALeG cuvvoonpoTnTESG, TO pembrolizumab amd PoévVo Tov Pmopel va givorl pio Aoyikn
emoyn ovooobepaneiog (Doroshow et al., 2019). Xvumepacpoatikd, to pembrolizumab éyel deifel  onpovriky
amotereopatikotnTa Yo 1o MKKIT avBextikd ot ovpfatikn ynuetodepaneia, pio Kokondeio 6mov tpv vanpyav Alyeg emioyég
Bepaneiag. Tov Oktdfplo Tov 2015, o FDA tewv HITA evékpwve to pembrolizumab yw tn Oepancio tov petactatikedv MKKIT
mov ekepdlovv 1o PD-L1, ta omoia deiyvouv eE€MEN g vOcov katd 1 petd and ynueobepaneio mov mepiéyet miativa(Kwok et
al., 2016). To pembrolizumab &gl emdeifer TOAAG vrooyOUEV KAWVIKY Opdon o€ KAWIKEG PEAETEC TPAONG GAONG Y10 TN
Bepaneio acbevav pe vrotpomalovia N petootatikd SCLC mov elyov vmoPindel oto maperBov oe 300 N TeplocdTEPES GEPES
Bepameidv. T edon Ib, g perémg morvkodptng KEYNOTE-028, éhapav pépog acbeveic mov mponyovpévag gixov vopindel
og Oepomeia yio Ogtikd PD-L1 vrotponidlov i petaotatikd SCLC, mov élafov povobepomeio pe pembrolizumab. X edon II,
avoktrg perétng KEYNOTE-158, éhafav puépog acBeveic pe vmotpomidlovta M petactotikd SCLC avebdpmrta amd v
katdotacn PD-L1 tovg, ot omoior éAapav povoBepamneio pe pembrolizumab. Kat otig 600 peléteg, to pembrolizumab enédeiée
€va gUVOTKO TPOQIL OGPAAELNG, COUP®VO LE QVTO TOL mapatnpHOnke Yoo povobeparneio pe pembrolizumab cg GAAoVG THTOVG
oykav. Ot acBeveic éhafav pembrolizumab (10 mg / kg kéBe 2 efdopnddeg oty KEYNOTE-028 kot 200 mg kéfe 3 efdopddeg
omv KEYNOTE-158) yw éw¢ kot 2 ypovia 1 Emg 6tov tekunprodei  eEEMEN g VOG0V, N un amodekTh ToEIKOTNTO, 1 TOPOSIKT|
acOéveln mov epmodilel Ty meportépo Oepameio g peAémg N v amdcvpon arnd ™ pedém(Chung et al., 2020). H povobepaneio
pe pembrolizumab mopéyet o Bepamevtikn emloyn mov gival kaAdTepo avekt amd ) ynueodepaneio oto mAaicto g Tpitng
ypoupng oe acbeveig mov €yovv vmoPAndel mponyovuéveog oe oxvpn mpobepaneio. Me Bdorn To AmOTEAECUATA TOV HEAETOV
KEYNOTE-028 kot KEYNOTE-158, 1o pembrolizumab gykpibnke npoéceata and tov Opyavicpd Tpoeipmv kot oppikoy tov
HITA ywo ™ Ogpomeio acbevav pe petaotatikd SCLC pe e€MEN ¢ vocov katd ) didpkela 1| petd and ynueobeponsio pe
Baon tnv mhativa kot Tovddyiotov pio GAAN mponyoduevn ypouun Oepameiog(Chung et al., 2020). Ot avactoieig PD-(L) 1 &yt
eniong amoderyBel 6T1 PeElTidVOLY T amoteAéoata og acbeveig mov dev eiyov Adfet Oepancio oto petactatikd mAokmoeg MKKII
o€ ouvovacuo pe ynuetobepaneio. H khvikr pedétn KEYNOTE-407, nepihappave acbeveic pe petaoctatikd niakddeg MKKIT
mov dev glyav AaPet Tponyovuevn Bepamneioa, ot omoiotl TuyaormomOnKay yuo va Adfovv 4 kdkhovg Bepaneiog e carboplatin kot pe
taxane pe N xopic pembrolizumab. Ot acBeveig oty ondda mov mepielye pembrolizumab giyav onpavtikn Pertiopévn ddueon
OS og ohykplon pe gkeivovg mov rafav ynueobepaneio povo (15,9 évavt 11,3 pnvav). To deelog Tapatnprdnke o OAeg TG
opadeg PD-L1 TPS. To yeyovog avtd, odnynoe oy €ykpion tov FDA kot omnv Kabiépmon ovthig ¢ TPIALTAG ™G £va Kot
VOUPLO TPOTLTO PPOVTISNG Yo VT TNV TANBVGHIOKN opdda acBevav. AvemBounteg evépyeteg fabuov >3 mapatnprnkav oto
69,8% tov acbevov mov élafov pembrolizumab évavtt tov 68,2% tov acbevdv mov EhaPav Oepomeio povo pe 128
mpeodepamneia, yeyovog mov vmodnimvel 6Tl  Tpocsbnkn pembrolizumab dev avénce onuavtikd v toéidmmrto(Doroshow et
al., 2019; Jotte et al., 2020).

E&atopikevpéve en@utevopto EPOLLO PLE AVTIYOVIKA TPOEVEPYOTOMUEVA LOKPOPAY.

O pdLOG TOL AVOGOTOMTIKOD GUGTHLOTOG EIVOL 1] AVOYVOPLON KOl 1] KOTOTOAEUNCT TOV OVILYOVOV LE YUUIKEG KOl KUTTOPIKEG
avocoomokpicels, pe otoyo v e&dhewym tov Eévov gpebopdtov kot v ovamtuén ewdikng pvaung. H  oavdamtuén
AVOGOOTOKPLONG EVOVTL £VOG avTrydvou £xet a&tomomBel oto TAaico TV guPori®v, To OToid ATOTEAOVV AVTIKEIIEVO OVATTVENG
yw v mpoéAnym 1M Peitioon tov amoteleopdtov peAloviik®v maboyovev poivvoewv. Ilpokeyévov va amogevyBei 1
HOAVGLOTIKOTNTO, TO EUPOAOL SEVTEPNC YEVIAG KOTAOKELAGTNKAY OO KOOOPIGUEVE AVTIIYOVIKO TEMTIOWN 1 AVAUCLVILUGUEVES
VTOUOVAOEG TPOTEWV®V, TO OToloL OUW®S YPElovVTalL TAVTOYPOVI] YOPNYNOT OVOCOEVIGYVTIKOD Y10 TNV EMOY®YN TNG
avoGoaTOKPIoNG. 20TOCO, TO. OVOGOEVIGYVTIKA €ival vevduva Yo TOALEG TapPEVEPYELES Kol EMTAEOV, AOYO TOV EKTETOUEVOD
TOAVHOPPIGHOV TV AVIIYOVAOV 1GTOGVUPATOTNTOG, 1) EXAOYN CUYKEKPIUEVMV U] AOIUMIMV OVTIYOVIKOV ETITOTMV UTOPEL VO NV
glvan e&loov amotedespatikny yio 6Aa ta dropa. o va Eemepactodv T mpoPANpaTe aVTE Tpaypotomodnke avamTuén evog
GUOTNHATOG OV VO EMTPENEL TN PLGIKY "POPTOON" Kol TaPOVSinoT avTyGVEVY in VItro Kol TNV TEPUITEP® EVEPYOTOINOM TNG
OVOGOAOYIKNG amOKpiong in vivo. Mo tétown teyvoloyior odnyel oe egatopukevpévo epeLTEVSIHO EPPOALD, OTOL LOKPOPAyQ
euPorralovtat pe 10 aviydvo He PUGIKO TPOTO Kot apov evepyomomBohy, TPOGKOAAMDVTUL O EUPVTEVCIUES EMPAVEIEG KOt Eival
o€ Béon va gvioyvcouv v Evapén avocoroyikng andkpiong. Mo tétota Tpocéyyion eEadeipel TIC mapeVEPYELEG TOL OPEilovVTaL
oTN UN €0IKN JEYEPCT TOV GVOCOEVIGYVTIKMOV, OQONVOVIONG TO QLUGIKO UNYOVICUO emiAoyng "eoptoong" aviiydvov ota
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QVTIYOVOTIOPOVCIOOTIKG KOTTOPO DOTE VO EMAEYEL O KOTAAANAOG OvVTLyoviKOG emitomog yuo KGOe dtopo. Ot epoutedoieg
EMPAVELES OTOTELOVVTOL OO IKPIDWOTO TUPLTIOV HE TPIGOIACTATI HKPO- KoL VOVO- DON Kot Kotookevalovtal pe ) ypnion Aélep
vIEPTOXEDV TaAUMV. H gpappoyn g texvoroyiag avthg o€ avBpdmovg Oa eivor peyding onuaciog yio o dvorypo vE®V TOpE®V
otV €pgvva Kal tn Oepameia.

Eppona

Ta televTaio ypovia Exel YIVEL GUGTNLOTIKY EPELVA Y10 TNV KAADTEPT KOTOVONGCT) TOV YEVETIKMDY KOl ENLYEVETIKAOV OAAOYDV TOV
oyetifovtal pe TV OVATTLEN TOV YAOIWUATOV HE GTOXO TNV OVEVPECT LOPLIK®V OEIKTOV LE TPOYVAOOTIKN KOl TPOPAETTIKT
onpoacia.

Yrdpyovv 600 kvplot THmot OepamevTiK®V EPPOMMY KOTA TOV KOPKIVOL, TO, AVTOAOYA KOl TO, AAAOYEVT EUPOALOL:

[10 mpwTog TOTOG €ivar £vol EATOUIKEVUEVO EUPOAIO KOTA TOV KAPKIVOV TOV TOPACKELALETOL OO T KVTTAPO TOV 1010V
0V 000evoug kot Pooiletal gite oe KAPKIVIKA KOTTOPO €€ 08 VY] KOTTOPO TOL OVOGOTOTIKOV GLOTNHATOG. Ta
KkoTTapa Aappdavovral and to dtopo, eneepydlovral kot TOAATAAGIALOVTOL GTO EPYAGTHPIO KOl GT) GUVEYELL EYXEOVTOL
Eava omv kvkhogopia tov ocBevovg. Ta emefepyacpévo KOTTOPO avayvopilovy To KOPKIVIKG KOTTOPO KoL
EVEPYOTOLOVV TNV GVOGOAOYIKT GTOKPLOT KOTA TOL KapKivov. Avtdg o thnog Oepanciog O propodoe va ypnoiponombet
pali pe dAleg Bepamncieg kapkivov, Om®G xepovpykn eméuPacn M aktivoPorio, mTpokeyévov va eEaieipBovv ixvn
KOPKIVIKOV KUTTAPOV OV EXUEVOLY. TNV WO0VIKY TEPITTOOT, OpIGUEVa KOTTApA LvNuNG Bo Tapépuevoy 6to cOGTNUA
0V 000gvohg pe v mpoimdbeon 6Tl Bo pumopovoav va avtamokpldohv AUEC®S, €0V EUQOVIGTOVV EAVE KOPKIVIKA
KOTTOPO.

[10 dgvtepog TOMOG eUPoAinv KoTd TOL KOpKivov, Ta alhoyevi eufola, Pacifoviol 6 KOTTOPA TOV OVOTTUGGOVTOL
QTOKAEIOTIKA 6TO £PYOOTNPO (UN g0vTd KOTTOPO). AVTOC 0 TOTOG EUPoAiov givatl o dVoKkolo va avartuybel aAd o
EAKLOTIKOG €mEWON €lval duvnTikd Aydtepo doamavnpn 1 Kotaokevn Tov. O otdyog eivor va evepyomombel 10
AVOGOTOMTIKO GUOTNIO avTi va MLTEDEl € £va GUYKEKPILEVO KOPKIVIKO KOTTAPO, £TOL MGTE QUTH 1) Lopen Bepameiog va
&gl duvaToTNTEG EVAVTION 08 KGOe TOTO Kopkivov. IMapd Tt onuavtikny epevvnTiky TPOoTAdEl HECH TOV KAWVIKOV
dokydv, kavéva dev €xel okoun omodeyBel opketd amotedecpatikd ywo. v éykpion tov FDA (Dobosz &
Dziecigtkowski, 2019). Ta gufdio katd oV KopKivov ¥pNoporolody 81Kd avtydvo GyKov yio Vo TuPodoTHoOVY
AVTIKOPKIVIKEG 0VOCO0TOKPIGEIS TOV TpokoAovvTol amd T-kittapa. Ot Bactkég peréteg mponAbay and v Tawtonoinon
Tov MZ2-E xou MZ2-D, ta omoia eitvat avtiydva mov mpogpyoviol omd KOTTopa LEAUVAOTOS Kol KOSIKOTOI00VTOL o
v owoyévetn yovidiov MAGE (Melanoma-associated antigen) kot pmopodv vo avoyvoptotodv amd to kuttopotoéikd T
KOTTOPO Y10 VO TUPOSOTHGOVV AVIIKAPKIVIKEG OVOCOAOYIKEG amoKpicels. Tavtdypova, Eva dAlo aviydovo avOpmdmvov
peravapotoc, to gpl00, amodeiybnke 411 oyetileTon pe TNV amdppLyn OYKOL in Vivo ETAYOVTOG OlVOGOAOYIKES AITOKPIGELS
oV pokeAovvTol omd dmbnTikd Asupoxdtrapo (Tumor-Infiltrating Lymphocytes- TILS) oe acBeveic pe peldvoua.
AvTd to gupfraTo GvolEay To dPOLO Yl T YPNOT AVTLYOVEOV TPOEPYOLEVA 0mtd GYKOLG G PO 6TV avocobepameio
Tov Kopkivov (Y. Zhang & Zhang, 2020). Extog and o avirydva oykov, o Epupolacpdc pe pdon ta devdpitikd xbtrapo
é6e1€e emiong onuavtikd kAvikd omotedéopota. To devdprtikd xdttapo (DCs) eivor ta koaddtepa eEomhopéva
avtryovomapovotactikd kbttapa (APC) ko dwwdpapotilovv kpioo porlo otV TPOKANGT OVIIKOPKIVIKNG OVOGIOC.
YUYKEKPIUEVO, LETE TNV Evepyomoinon amd avitydva 6ykov, To. DCs pmopodv vo ecmTeEPIKEVCOVV, Vi ETEEEPYOGTOVV Kot
0TI GLVEYELDL VO TOPOLGLACOLV TovG enefepyacpévoug emitomovg ota T kdTTapo Kol vo, emdyovv Kuttapoto&ikd T
Aepgoxvtrapa (CTL) (Y. Zhang & Zhang, 2020). To 2010 o FDA evékpive to Provenge g 1o TpdTo avtdAoyo guporio
Katd tov Kopkivov, yvowotd kot &g sipuleucel-T, yio tn Ogpameion Tov ovOeKTIKOD KOPKIVOL TOV TPOGTATN, Ll
avocoBepancio pe Paon ta devoprrikd kottapa (Igarashi & Sasada, 2020). Mo GAAN TOAAG VIOGYOUEVT] TPOGEYYION
oV avocoBepameio Tov Kopkivov TeptAappavel ™ xpnon egotopikevpévev eppforimv mov Exovv oyedaotel Yo va
mopodotovv de novo amokpicelg T-AEUPOKVTTAPOV EVOVTL TGV VEOUVTIYOV@V OV TPOGdidovv vymAn e&gldikevon oTov
acBevn. Ta veoavtiydva gival avtydva Tov KOSIKOTOOUVTOL O LETOAAAYUEVA YOVIOLOL TOL VITAPYOVLV GTNV EMPAVELD
TOV KOPKIVIKOV Kuttdpov (termed tumour-associated antigens — TAAS). Enopéveg €3 kot 0pkeTd ypovia, £Xovv
pereOel ektevdg AOY® TOL TPAOTOPYIKOD TOLG POAOL GTNV avocobepomeio TOV KapKivov. Q¢ amOTELEGIO COUATIKAY
UETOAAGEEDY EWOIKAOV Y10L TOV OYKO, TO. VEOQVTLYOVO OEV DIAPYOLV GTNV EMLPAVELN TOV KLTTAP®OV TOV QLGIOAOYIKOD
10700. L& KAMOlEC TEPMTMOEI OUMG UTOPEL Vo EKPPUCTOVV KOl GE U1 KokonBelg 16tovg, Yeyovog mov avdvel tov
Kivduvo avTtoavocmy To&IKoTT®mV oL TTpokaAovvial amd 1o guPoito. Ovtag e&ulpeTikd ovoGOYOVIKA, UTOPOvY Vo
EVEPYOTOMGOLV TNV 0VOCOAOYIKT amdkpion tv CD8+ T kuttapoto&ik®y AEUPOKVLTTAPWV, TOPEXOVTOS EVOV TEAELD
010)0 Yo avocobepameieg kapkivov pe Baon ta T kdttapa. H mapovcioon kot To goptio T@V vEOUVTIYOVAOV £YOVV
GLOYETIOTEL BTG PE TV TPOYVmOoT| o€ a60eVElS, 08 TOKIAOVG TOTOVG KAPKIVOV Kot e TO OPEAOG OO TOVG OVOIGTOAEIS
oL avocoromTikod onueiov gléyyov (ICIs), oe acbeveig pe peldvopo, pn PIKPOKLTTAPIKO KOPKIVO TOL TVEDHOVA
(MKKIT) 1 xapxivo tov moyéog eviépov va avavetat (Blass & Ott, 2021).

H ypnowomoinon nentidikdv epforiov pe oKomd TV EXoy®YN AVIIKOPKIVIKNAG T-KuTTapiknig andkpiong TAEOVEKTEL G TPOG TO
otL givan duvatov va emttevyHel 1 KATAGTPOPT TOV KAPKIVIKAOV KUTTAPOV XMPIG VoL ETNPEAGTOVV 01 PuGLoA0Ykoi 1otol. Emiong, n
TOPOCKEVT] KO O YOPAKTNPIOUOG TOVG EIVOL GYETIKE E0KOAOG Kol OTWS QaiveTal amd KAVIKEG LEAETES OV £yvay T EUPOALL OVTA
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glvar acpain. H ocvvomapén tééng I ko 1aéng Il emtommv mov mpoépyovial amd to 1010 KapKivikd avtiydovo £yl Ppebel ot
EVIGYVEL TNV TOLOTNTO, TNG OVOCOAOYIKNG OTOKPIONG, TPOKOUAEL HOKPAG OLAPKELNG OVOGio Kol EVOUVOUMOVEL TNV OVTIKOPKIVIKT|
dpaon. EmmAéov, éxel Ppebel 61t ta CD4 T kdTTapa £vePyOmolovv T0, OVTIYOVOTOPOVGIAOTIKG (SevOpITiKG) KOTTOPO HECH
aAnenidpaong Tov CD40 kot TV TPocdeTdV TOVG KOl e TN GEPA TOVG TO EVEPYOTOUUEVE OEVIPLTIKE KVOTTOPO UTOPOVY VOl
mapovoldoovy 1o avtyovo ot CD8 T wbdtrapa. [TiBavov va unv vmdpyet AN otpikn Kotvotopio mov va £YEL IO GNULOVTIKO
QVTIKTUTO GTNV WIPIKN KoL TNV TayKOGU LYelo omd TV €pedpeon Kot TV ovamtuén tov epforiov. Axppdc onmg to
OVOGOTOUTIKO HOG GUOTNHO €PYALETOl OOTALATNTO Yo TNV TPOANYN TV AOUOEE®V KOl LOG TPOCTATEVEL OO OLVNTIKA
emPrafn Topdotta, 100¢, kat faxtpia £tot Tailel eniong KeVIpkd poro otV TPOANYN Tov Kapkivov. Etvatl duvatod va evicyvbet
QTN M KOVOTNTA TOV, €T ATOTPETOVTOG T1 LOAVVOT, it «SIBGAGKOVTAG GT KOTTAP TOV 0VOGOTOUWTIKOD GUGTHLOTOS TG VO
avayvepilovy Kol vo GKOTMVOLV TO KOPKIVIKG KOTTOPO HOAG aUTE eU@avicTobv 610 odpo. Koatd t duipkelo tov dvo
TereVTAlOV JEKOETIOV, EYEL Yivel évag PeyOAog oplOpnog peletdv mov e&etdlovv BepamenTiKEG Kol TPOPVAUKTIKEG GTPOTNYIKEG
eUPoAOGHOD TOV €KBETOVY TO OAVOCOTOUWTIKO GUOTNUO GE HOPLOKO EMinedo MGTE Vo, OepamedGel 1 Vo AmOTPEYEL dLAPOPOVS
TOmovg kapKiveov. Ot ovocofepamenTIikéG OTPATYIKES YIVOVTOL TOPO OTOdEKTEG AOY® NG €EEIBIKELGNG TOV TPOGPEPOLY GTN
0TOYXEVON UOVO TOV KOPKIVIKOV KLTTAPMV GE OVTOWGTOAN UE TNV vdpyovoa ynupewodepaneio 1 v aktvofoiia mov eivol
Myotepo eEeldikevpéveg kat oyetilovtot pe ToAAES Tapevépyeles. H apyn oty omoia Baciloviat ta avtikapkivikd eppfoita sivar
OTL TO OVOGOTOWTIKO GUOTNUO €lvol KavO Vo EMAYEL OVTIKOPKIVIKY OTOKPLON KOl VO EVEPYOTOlEl 0L GEPE CUVVTIKGV
UNYOVICU®OV EVAVTIOL OTO KOPKWVIKG KOTTAPA. EVIGYLON TNG KOVOTNTOG TOV OVOGOTOMTIKOV GLOTHLOTOS Vo avoyvopilel n
KopKWIKQ kOTtapa o¢ Eéva, eite pe evioyuom Tng OvOGOAOYIKNG amdKplong UHEC® TNG ovENoNg NG €vEPYOmMOINoNg TMV
Aeppokvttdpwv. [evikd, 0 ©TOXOC TOV AVIIKOPKIVIKGOV gufoliov elvar va €wodyovv T0 ovilydvo avocoyovo GTa
QVTIYOVOTOPOVCLOGTIKG KOTTOPO KoL VO ETAYOVV HaKpAg Stdpketog ovooio. O oyedlacpog Tentidik®y eLPormv yio TNV emoyyn
AVTIKOPKIVIKNG KUTTAPIKNG amOKplong mapovctdlel moAld micovektipota. Eival duvati 1 cOvOEoT SQOPETIKOV TEXTISIOV GTO
010 poplo Qopéa EMTPEMOVTAG ETGL TNV TOPUCKELT TOALOVVAN®OV cvuvleTikdv euporimv. Emiong, vrdpyel meplopiopog oty
avamntuén pun EWIKOV aVTICOUATOV 0o avtlyova mpoopifelg AOyo g vyning kabapdtntag Tov GLVOETIK®OV TETTIOImV.
Emumiéov, ta epfoia avtd £xovv evdoyevi] avocoevioyutikn dpdot. Télog, vmhpyel | dvvatodTnTe cOVBeoNG TENTISIOV TTOL VL
Eemepva YEVETIKOVG TEPLOPIGUOVG OTNV TOPAY®YN avticopdtov. To okentkd tng avocobepaneiog tov Kopkivov ewonydnke
mpmtn Popd and tov William Coley mpwv éva awdva mtepimov. [Tapdia avtd ypeidobnke vo tepdoovy ToALd xpoVIO MOTE Va Yivel
EQIKTN 1 KOTOVONGCT TNG OAANAETIOPOOT|G TOV OVOGOTOMTIKOD CUGTHUATOS UE TO KapKvikd kvttapa. [Ipdoeates avakaAdyelg
OTNV KLTTOPIKY KOl LOPLOKY OVOGOAOYID EPEPOV GTNV EMLPAVELD CNUAVTIKEG EVOEIEELS YOl TNV KOVOTNTO TOV OVOGOTOUTIKOV
GLOTHHOTOG VO ovayvepilel Ta KapKIvika kOTTapa g EEva Vo EmGyEl avoGOAOYIKN amdKplon mov odnyel otn peiowon tovg. Ta
AVTIKOPKIVIKG UBOAia Aettovpyovv oTéAvovTtag pio odnyia 1 £va €181KO OGN 6TO KOTTOPO TOL 0.60eVOHS TPOKEUEVOD VO, ToPAEEL
avtydva | TpOTEiv mov Bol Slowpicel To KapKIVIKG KOTTOp 0td T0. PUoloAoyikd. To euforio evepyomolovV T0 0VOGOTOMTIKO
GUGTNLO TOV OPYOVIGHOD DGTE VO EVEPYNOEL TO OVOGOTOMTIKO GVGTNIO JIEYEIPOVTOG TNV ELOIKN Y10 TOV OYKO OvTISPOCTIKOTNTA
T-kuttdp®v oV 0dNYEl 6NV EVIGYLGN NG GTOXEVGNG TOV OYKOL. ATO TN OTIYU TOV TO GMO TOL aobevn €xel dnpovpynoet
apKeTd <<avTifloTiké™>> umopel va avayvopiost Tote kot av Bo emotéyet 1 vocog. Ot emoTLoveS LELETOVV TOAAN SLOPOPETIKA
€101 avtiKopKIviK@OV eufoliov kol TG ovtd Bo UTOPEGOLY VO AELITOVPYCOVY GE SLUPOPETIKEG LOPPES KapKivov. Qotdco
ATOLTEITOL OKOLO TEPLOGOTEPT] £PEVVA Y10 VO TOVV TOGO KOAN AELTOVPYOLV To EUPOAL KOL TOLEG LOPPEG KAPKIVOL UITOPOVV VO
avtipetonicovv. Ot edkol ©oT660 Be@podv 0Tt To eEaTopKEVHEVA EUPOAIDL LTOPOVV VO €lval OTOTELEGUOTIKG Ge o gvupeia
KApoka Kopkivov, Hetald auTdv Tov KapKIvoy TOL ToE0G EVIEPOV, TOL TVEDLLOVE, TNG 0VPOdOYOV KOGTNG, TOV TAYKPEATOSG KoL
TV veppdv. H epappoyn tng mavyevoknig avaivong pe uebddovg aAinlolyiong véag yevidg (next generation sequencing, NGS)
£xel amodMoEL TANOMPO TANPOPOPIDV Y10 TN YEVOUIKT KATAGTACT TOV YAOIOUATOY DYNANG Kal, TPOGOATA, YOUNANG KoKONOEL0C.
H épevva avtr 0d1nynoe o€ o «Ekpnén» TANpoQopiog 6Tov Topéd TV VEOTAacUdTOV Tov KN kot g181KOTEPN TV YAOIOUATOV,
koG Eedtiluve oNUAVTIKG HOPLOKG HOVOTATIO TG KOPKIVOYEVESTG GTA YAOIOMOTA. ATOTELECHO OVTNG TNG YVAOONG NTOV M
avabedpnon g tafvounong tov veomocl®v tov KNX and tov TIOY otig mo npoéceateg ekdocel;, ovt tov 2016 kot
mpocpata tov 2021. Zrpatywés epforacpod £xovv dokyaotel 6to yAolofAdotopa £0d Kot TOAAG ypovia. Tpelg Tpéyovoeg
UEAETEC XPNOULOTOOVV VEEG GTPOTNYIKEG EUPOAAGLOD KOTA TTO OYVPAV AVILYOVOV TOL YAOIOBAUCTANLATOS GE GUVOLOCUO e
avootoieig onueiov eléyyov (Checkpoint inhibitors) tov avoomowmtikov. H molvkevipikn, diebvig perétm ROSALIE
(NCT04116658) cuvévaler opddeg memtdiov mov mPoEpyoviol and 10 ylowPrictopo Kot poldlovy pe et omd ™)
(QLGIOAOYIKY EVTEPIKT YAwpido, pe ) Aoywn 6t ta T wdtrapo (dnradh] To KOTTAPE TOL GVOGOTOMTIKOD WG GLGTNIOTOG)
avTOPoOV o€ OVTA TO TEMTIOW MO KOl ®G €K TOVTOL €ival KovE va BEATIOCOVY TNV KOTAGTPOEN TOV OYKOv. AVTO TO
nolvnentidloksd guforlo cvvdvdletar pe tov avii—PD-1 mapdyovto nivolumab (rov &idoue mapomdveo) pe f yopic tov
avVTIOYYELOYEVETIKO Tapdyovto bevacizumab (Avastin). Ta gppoia katd tov Kopkivov givor pio poper avocobepameiog. e
avtifeon pe ta Ao euPfOA TOV TPOOTOTEVOVY Od TV HOALVON, OTTMG ivol aVTO KATE TOV KOPOVOTOD Y10 TAPASELY LA, TO.
gufola Katd Tov Kopkivov Bepamevovy toug avOpdmovg mov 101 vocovv. Etvar oyediacuéva mate va fondovv To avocsomomTikod
ovoTNHO TOV acBevn vo avayvopilel Kol va GKOTMOVEL To KOPKIVIKG KOTTapa oA Kot vo epmodilel v emavepedvion tovg. Ta
AVTIKOPKIVIKG gPPOAa Aettovpyodv oTéAvovtag pio odnyia 1 £va €181KO GNHA GTO KOTTOPO TOL 0.60eVODS TPOKEUEVOD VO ToPAEEL
avtydva 1 TpaTeivn mov Bo Sl picel To KapKVIKG KOTTapa omd 1o puololoyikd. To epufoiio evepyomolodV T0 0VOGOTOMTIKO
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GUGTNLO TOV OPYOVIGHOD DOTE VO EVEPYNGEL TO OVOGOTOUTIKO GUGTNUA SIEYEIPOVTAG TNV 01K Y10 TOV OYKO OVTIOPAGTIKOTITO
T-kuttépev mov 0dnyel oV evioyvon TG 6TOXEVONG TOV OYKOL. ATO TN GTLYUT OV TO COUA TOV acbevr €yl dnuiovpynoet
apKeTd <<avTiploTikd>> pmopel va avoyvopicet mote kot av Oo emotéyel 1 vocos. Ot ETGTNHOVEG HEAETOVV TOAAG SLOLPOPETIKA
€ldn avtopkvikdv spforiov kat Tdg ovtd Oo UTOpECOLV VO AELITOVPYNGOVY GE SIPOPETIKEG HOPQES Kapkivov. Qotdco
amoTelTal oKOUO TEPLGGOTEPT] £PELVA YO VO TOVV TOGO KOAG AELTOVPYOLV To EUPOALN KOl TOLES LOPPEG KAPKIVOL UTOpovV va
avtipetonicovv. Ot dikol wot660 Bewpodv 0Tt Ta eEatopcevpéva eUPOia umopovv va gival omotelecpaTikd oe pio gvpeia
KApoka Kopkivov, Hetald auTdv Tov KapKivoy Tov TToyEog EVIEPOV, TOL TVEDLOVA, TNG 0VPOSOYOL KUGTNG, TOL TAYKPEATOS KoL
TV veppav. Ot ylatpoli £xovv Eekivioet 110N SoKIéG Kat Yo To TpdTo eEatopkevpévo gpfoito mRNA yio to peldvopa, pe v
eAmida g povyng Bepoameiag tov kapkivov tov dépuatoc. Katd m @don 2 tov dokipumv anodeiybnke mog to epuPforia peidvovy
GNUOVTIKG TO pioKO TOL KAPKivov mov emavepeoviletal oe acbeveig pe peldvopa. Apketéc mAoTeopeg RPoriov veoavtlydvmv
a&loloyobvtor oe KAMVIKEG SOKIUEG Yio KaKONOEES OTMG TO PHEAGVOUM, O KOPKIVOG TOL TAYKPENTOS, O KOUPKIVOG TOL HOoTOD, O
KapKivog TOL TVEDHOVO Kot TO YAOWOPAACTONO, HeTAED GAA@V. ATO TIC TOAAEG TPOGEYYIGELG TOV SIEPEVVAOVTOL, TO TPOYPALLLOTOL
gUPOAIOV KOTA TOL KOPKIVOL VEIGTOVTOL OVAYEVVIIOT AOY® TG TEXVOAOYIKNG TPOOdoV Kot TNG EEATOUIKELUEVNG PHONG TOL
ouyxpovov oyedlacpol toug. Ta gufoiia veoaviydvev eivar po poper avocofepaneiog mov mepthappavet t ypnon DNA,
mRNA Kot TpoTeEVOV TOL TPOEPYOVTUL OO PETAAAAEELS TOV aviyvebovTal o€ detypata 16Tod 0YKov achevdv yia va dieysipovv
v ewKn Yo tov éyKo avidpactikodtta T-kuttdpov mov 0dnyel onv gvicyvon g otdyevong tov dykov. To yAoofrdoTopa
(GBM) mopapével évog and tovg mo dVoKOAOVG Kapkivovg yio Oepameia. Yndpyovv mepimov 13.000 véeg mepumrtdoeglg mov
Swrytyvookovtot kéBe ypdvo pe péon emPimon Atydtepo amd 15 pnves, kabwotdvrag 1o GBM tov mo kowd kot Hovatnedpo
TpoTonadn Kapkivo Tov kevipikod veupikod cvotiuotog (KNX) otovg evilikec. H mopodoa kiwvikn perétn TAMAVAC agopd
TN HEAETN TOV veoavTIYOVOV ¢ Bepomevtikdv otoxmv 1 omoio &xel avénbel ta tedevtaio ypdvia, pe T cvVAON ePapuoyn
gpyakeiov texvntig vonuootvng (Al) mov 0o PBeAtictomolodv tig aAlniovyiec apwvolémv mov Bo Bpiokoviar oto guforto
TAMAVAC-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein
complex-96 (HSPPC-96), ka1 Smac-TLR7/8) VACCINE w¢ o evodlaxtiky Avon Aqyng omogdoewv ywo v eéaymyn
TOADTIL®V TANPOPOPLOV amd KAWVIKA dedopéva yuo T dnuovpyio euforicov pe peyoddtepn wyd kot otabepdnta, mov Oa
UropoVoav vo. TAcOVY 68 OAO TOV KOGLO. X& QUTHV TNV KAWVIKN HeAéTn, Oo e€etdoovpe AEMTOUEPDG TNV TAVTOTOINGT TOV
veoavtryovov, MS PCR—methylation-specific PCR; NGS—next generation sequencing; TAS—targeted analysis sequencing;
WES—whole exome sequencing; WGS—whole genome sequencing, ddPCR—droplet digital PCR; MAF—mutant allelic
frequency; EpCAM—epithelial cell adhesion molecule; FISH—fluorescence in situ hybridization; gPCR—quantitative
polymerase chain reaction tig mpodyueg eumelpiec TOL GTOXEVOLY OLTOVC TOVG EMTOMOVG GE KAMVIKEG MeAéTeg eufoAimv
TAMAVAC ka1 pepikég omd Tig HLEAAOVTIKEG KOTEVOVVGELG TTOV Elval amapaiTNTEG Y10 TNV EXTAYVVON TNG TEPOUTEP® OVATTVENG
avtob ToV Topéa. O TPOTOPYIKOS GTOXOG AVTNG TG KAMVIKNG HEAETNG glvar va a§loAOYNOEL TNV OCQAAELD, TNV OVEKTIKOTNTO KOl
mv onotedeopotikotnta tov Eppodiov TAMAVAC oe acbeveic pe mpoéceata dayvoopévo ylrolofrictopa (GB) mov
YPNOOTOIOVV TPOGEYYIGEIS AVOCOYOVISIMUOTIKNG KOPKIVOV 6TO YAOLOBAGCT®LO, SIEPEVVAVTOG TO EOIKA Y10 TN VOGO OVTLYOVQL
Oykov tov 1Biov Tov acbevy (6w To veoavTydva), Iniadr| Ta popla Tov BPicKOVTOL GTNV EMPAVELD TOV KOPKIVIKOV KUTTAP®OV
Kot SloKpivovTol Omd TO QUOLOAOYIKG KOTTOPO Y. TO OYESWOUO OTOTEAECUATIKMOV KOl EEOTOUIKEVUEVOV GTPOTNYIKAV
euPforacod kAt Tov Kopkivov. AVTO TO (QOPULOKELTIKO TPoidv Bo mpémer vo ypnouomoleitor puovo amd EUTEPOVS
VEVLPOYEPOVPYOVG EWIKOVG OTIG emepPacelg kakonfmv yAolowpdtov Kot pe €1g Babog yvdon g AEITOVPYIKNG avaToping Tov
gYKEPGAOV Ot omoiol £YOVV TOPAKOAOLONGCEL Kol GUUTANPDOGEL eKTaidevon ot xepovpykn pe eBopilovca kabodnynon. H
epyacio meplopfdvel 10 mEWPAROTIKO pEPOC, oto omoio mapatifeviar 1 ovvbeon tov In-Silico oyedlacuévov Kot
eotopukevpuévav veoovtryovikdv Epporiov tov (TAMAVAC-TM) -TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2,
105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), kotw Smac-TLR7/8) nentidikdv avoldywnv kot
To. PlOAOYIKG OTOTEAEGHOTO TOV KAVIKO-EPYUOTNPLOKAOV GLOYETICEMY TMV EMMEO®Y TNG KAIWVIKAG OVTOTOKPIONG HECH TOV
TPOGOoPIoUOY TV emmEd®V Ekppaong tov MTOR, JAK1, FUBPI, JAK3, AKT2, CIC, H3F3A, ACVRI, IDHI1, PDGFRA,
TERTp, EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1, IDH2, TP53, MAP2K4,
NF1, CDK12, ATRX 6nmg kot Tov emmédmv g dlopopikig ékppacng twv miR-101, miR-128a, miR-132, miR-133a, miR-133b,
miR-149, miR-153, miR-154, miR-185, miR-29b, miR-323, miR-328, miR-330, miR-21, miR-155 kot miR-210 otoVv 1670 Kot TO
TAUCLLO QVTOV TOV ACOEVOV e VEOIIOYVOGHEVO YAOIOPBAACTOLA. e 0VTH TNV KAVIKT LEAETN YIVETOL avO@Opd oTr LoplakT Bdon
g 0vooiog, ONAadT GTNV KOVOTITA TOL OPYOVIGHOD VO OUUVETOL GTNV EMIOPACT] SPOPOV avVTLYyOVEOVY. AVTA 1] KAVIKY HEAETT
ovtd OVOPEPETOL OTO. KOTTOPO TOV OVOGOTOMTIKOD GUOGTNUOTOS KOU GTHV OVOGOAOYIKN OmTOKPIGY TOL EMAYETOL ONO TNV
gvepyomoinon tovg. Emionpoivetor 1M onpovtikdOmto Tov  K0OOPIGHOD TOAGDV  avTIYOVOV  KOPKIWVIKOV KLTTAP®V  7TOL
avayvopilovtor amd T kdTTopa Kol GUYKEKPIUEVE TOV KOPKIVIKOV aviyoveov tov MAGE-1, HER-2, gp100, AIM-2, TRP-2,
EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), ko Smac-TLR7/8. Eniong, yivetal
avaeopd oTNV acOEVELD TOV VEOOIAYYWOGUEVOD PAOIOBLAGTOMATOS KOL GTNV KOTOTOAEUNON GLTOV HEC® TOV OVOGOTOWTIKOV
GLOTIHHOTOG, KAOMG EMIONG KOL GTO VEOOVTLYOVIKG OVTIKOPKIVIKG TETTIOWKE UPOALa. Ze avTi TNV KAVIKY LEAETN TEPLYPAPOVTOL
ot péBodol evioyuomg TG OVTIYOVIKOTNTOG /  OVOCOYOVIKOTNTOG TMV  OVOVEULYREVOV  VEOEMITOMIKAOV MENTWIOV  TOV
g€otopukevpévon veoovtryovikov guporiov tov TAMAVAC-TM pe 1o TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphAZ2,
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105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), kot Smac-TLR7/8). Idwitepn avogopd
yivetal otn ypfiom YEVETIKOV oAyopibpumv ededbbepng evépyslog Hoplakng TPdcdEcNS, Ol OmOoiol YPHoyomomonKay yo vo
mpoPrebei kot va eleyyOei n evicyvon TG aVTLYOVIKOTNTAG / 0VOGOYOVIKOTNTAG TV VEOUVTIYOVIK®V emténov TAMAVAC-TM.

Ynoloyrotikég perétes mpoPfreyns kor avdntoéng véov gpyoreiov Kol pedodoroyldv oxedlacpov VE®V OPUCTIKAOV
OVOOYOVIKAOV VEOUVTIYOVIKAV TETTIOIKAOV HOPimV

‘Eva amd to onpovtikodtepa tpofAnpata vyeiog mov avtipneTonilovy ot avenTuypéves ydpes etvat o kapkivog. H molvmiorkodtnta
g acbévelng Kabotd ToAD SVOKOAN TV avTiKopKiviky Oepameio Kot kupiog ™ ynueodepomeio kabhe, To 1ON vrdpyovTa
Qappoko avtipeTonilovy onuavtikd petovektnuato. Emmiéov 1 dwodikacio €dpeong véwv @appdkov gival kootofopo Kot
KPOVoPOpa LE amOTEAECUO VO £XEL OTPOPEL TO EVOLOPEPOV TNG EMIOTIHOVIKNG KOWOTNTOG O OOPOPETIKEG TTpoceyyioelg. H
KAk avt pekét éxel oG Pooikd OVTIKEIHEVO TNV avATTLEN VEOV DTOAOYICTIKOV HeBOd®V Kot aiyopidumv pe 6TdY0 TO
oxeSOUO VEOV TEMTIOKOV UOPWIKOV OOU®V HE PEATIOUEVE OVOCOYOVIKA YOpOKTNPIOTIKG (SpacTikOTrTe / 1810TNTES)
gotdlovtag kuplog otV Katavonon g cLeXETIONG HETAED TV SOMKOY YOPUKTNPIOTIKOV Kol TG OpacTikoOTnTaS / 1010TNTMV
mov gpeaviovv ta véa ouvleTikd TERTIOKA popla, mANpoeopieg ol omoleg ¢ Ba mpémel vo ayvoouvTol KATA TO GTASO TOV
oyxedlacov vémv eppformv-eappdkov. H avantuén véov epyaieiov kat pefodoroyidv oyedlacol VEOV dPUCTIKOV TEXTIOKMOV
popiov kot cuumhokmv pécom mAektpovikdv vmoloyiotdv (Computer Aided Molecular Design- CAMD), mov 6o
€AOYLOTOTOGOVV TOV TTapdyovTa TOYN Kot To xpovoPopa kot damavnpd mepdpata g cdvheons kot Tov Ploroywkod erEyyov
VE®V OVGLDV, ATOTEAEL EVav amd TOVG OLGLAGTIKOVE GTOYOVS TG TPOGTABELNG AVTNG. e avTd TO PEPOG TNG KAVIKNG HeAETNS Ba
yivetol o KBOVTOUOPLOKT] TOCOTIKOTOINGT TMV OXECEDV HETOED TMV SOMIKAV YOPUKTNPIOTIKOV Kol TG OpaoTikOTNTaSG /
Wothtov TV popiov, tapovuctdloviol ot BocikoTepot SEIKTEC TOV YPNCUYLOTOOVVTOL OG UETAPANTEG GTIG TOCOTIKEG AVOADGELG
kot emmAéov mapovotdlovtor pebodoroyieg emthoyng petafAnTdv, LOVTELOTOINGNG KOl EIKOVIKOD Ploloyikod gAéyyov. Xto id10
pépog Ba TapovGlaLETOL 1| OVIIHETMOTION CLUYKEKPIUEV®V TPOPBANUATOV HOVTELOTOINOTG, TPOPAEYNG KOl EIKOVIKOD A&yyov. Kotd
mv avalinon g Pértiotng pebodoroyiog oe kébe mepintwon Ba avardHBodv kot Ba a&loloynBodv dra ta dabécipa dedopéva
pe otdyo TV €0peoT NG KOTOAANAOTEPNG VIOAOYIGTIKNG TPOGEYYIONG Yo TNV EMIAVGT €VOG GUYKEKPLUEVOL TPOPAILLATOC, TOV
oXESGHOD EVOG GOUTAOKOV avTlyovo-tapovolaotik@v TAMAVAC-TM nentidiov avaveprypévov pe-TAAs-(MAGE-1, HER-
2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), kot Smac-
TLR7/8) og cuvévacpd pe Bevacizumab 10mg/kg, Temozolamide 150-200mg/m2/mpuépa, avtdOroyn devdpitikr| avocobepaneia,
YEVETIKO TPOCMMO-EMAEYUEVOVG OVOCOTPOTOMNTES KOl €VOG OVACTOAED ONUEIOV EAEYYOV TOL OVOGOTOTIKOV GLGTHLLOTOS
oToXeVOpEVOL katd tov PD-1, tng Pembrolizumab. Xvykekpyiéva Bo avamtuyBodv kot Bo dNpocientodv TocoTIKEG OXECELS
dopung- to&wdtntag (QSTR, Quantitative Structure Toxicity Relationships) ywo v to&ikdtnto ¢ aAAniemdpoons Twv véo-
AVTIYOVIK®V TenTISimv pe ta eappoko e Bevacizumab 10mg/kg, tng Temozolamide 150-200mg/m2/muépal, Kot EvOG avaoTOAEN
oNUEI®V ELEYYOV TOV BVOCOTONTIKOD GUGTHLOTOG GTOXEVOLEVOL KaTd Tov PD-1, Tng Pembrolizumab, nocotikég oyéoelg dopnc-
dpaotikotnrag (QSAR, Quantitative Structure Activity Relationships), xat ikovikod Blodoyikod gAEyyov Yo TNV OVOGTOAN THG
TPOGOEDNG €Ml TV LITOdoYEWV Kot mpmteivav otoyov tov AKTL, ALK, APC, AR, ARAF, ATM, ATRX, BARD1, BRAF,
BRCA1, BRCA2, BRIP1, CDH1, CHEK2, CIC, CTNNB1, DDR2, DICER1, EGFR, ERBB2, ERBB3, ERBB4, ESR1, FBXW?7,
FLT3, FOXA1l, FOXL2, FUBP1, GATA3, GNA1ll, GNAQ, GNAS, H3F3A, IDH1, IDH2, JAK2, KEAP1, KIT, KRAS,
MAP2K1, MAP3K1, MET, MLH1, MRE11A, MSH2, MSH6, MTOR, NBN, NF1, NPM1, NRAS, NTRK1, PALB2, PDGFRA,
PIK3CA, PIK3CB, PMS2, POLE, PTEN, RAD51C, RAD51D, RAF1, RET, RUNX1, SMAD4, SPOP, STK11, TERT kot TP53
OMMOG KOl TOV EMTEIDV SaPopIKng Ekepoong twv MiR-101, miR-128a, miR-132, miR-133a, miR-133b, miR-149, miR-153, miR-
154, miR-185, miR-29b, miR-323, miR-328, miR-330, miR-21, miR-155 ko1 miR-210 pikpo-yovidiov otdywv. Xe Oheg TIg
neptdoelg Bo mopovoidotel M dadwkacio agloAdynong tov poviélov mov avamtdydnke. Emiong, Pacikd okomdg avtig g
KAMVIKNG pelétng eivat vo e€ayxfovv CUUTEPAGUATA Y10 TOVG UNYOVICHOVG LLE TOVG OTOI0VE Ol YNUIKEG OVGIEG TTOV EUTEPIEXOVTOL
oto. Neoavtryovikd Eupoio TAMAVAC-TM-TAAs-(MAGE-1, HER-2, gpl00, AIM-2, TRP-2, EphA2, 105-survivin-50,
IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), ka1 Smac-TLR7/8) VACCINE c¢ cuvdvacud pe Bevacizumab
10mg/kg, Temozolamide 150-200mg/m2/muépa, avTOAOYN Sevdpitiky avocobepomeio, YEVETIKG TPOCOTO-EMAEYUEVOLG
OVOGOTPOTOMTEG KOl €EVOC OVOGTOAEN ONUEI®V EAEYXOL TOL OVOGOTOMTIKOV GUGTHUOTOC GTOXELOLEVOL Katd Tov PD-1, g
Pembrolizumab 6o pmopovv vo Tpomomotovv T Agttovpyio teov mpoteivedv tov TERC, TERT, EGFR, CCDC26, CDKNZ2B,
PHLDBI, TP53 xot RTEL1 6mwg kot tov RRM1 kot RRM2 o6& kuttapoAoyilko TOPOCKELOCUATO OYK®OV 0c0OEVOV Ue
VEOSLNYVOGUEVO YAOIOPAGGTOLO, dNUIOVPYDVTOG £V, POLO 0VOCO-POPUAKEVTIKNG OPACTG. TNV TOPOVGH KAVIKY] HEAETN Oa yivel
ypnon evdc emheypévou delypartog tpdidototwv dopmv ard v PDB (Protein Data Bank) pe okomd va digpeuvnBei 1 mtapovoio
YEVIKOV KOVOVOV Kol oxécemv Tov Oa pumopovoay va ypnoylorombodv oe in silico oyxedoopd euforiimv-eoapudkmv. o yivel
GUVOLOOHOG MG HEYOANG TOKIMOG TEXVIKMY OMW®G: VELPOVIKMY SIKTV®MV, CTOTIOTIKNG OVAALGONG, TEPTYPOUPIKNG OVAALGNG
Tpdotatov doudv avaveprtypévov tentdiov TAMAVAC-TM, poplok®v TPOCOUOIDGEDMY, EVEPYELONKMY VIOAOYIGU®YV (T0V
ouvH0mG YPNOILOTOIOVVTOL LELOVOUEVEC). TT0 TANIGLO TNG TOPOVoS KMVIKNG HEAETNG avapuéveTal vo dokipaotel Evo peydio
€0POG VIOAOYIGULMV TOV TOALVOpOUNRONKaV pEe Ta BEPLOSVVAUIKE KOTOPALL (TTOL TPOEKVYOV HETE OO TPOCOUOIMGT KOl LETA amd
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TPOGOUOIMON Ko €VEPYEIOKT ghaylotomoinon) mpokeévov vo eEaybodv cvumepdopato oyeTikd pE TO PoOro ddpopwv
UNYOVICU®OV TOV EVOEYOUEVAOS EPUNVEDOVY TOV TPOTTO ahAnAeniopaong TV tpateivav otdyewv TERC, TERT, EGFR, CCDC26,
CDKN2B, PHLDBI, TP53 kot RTEL1 pe 115 ynuikég dopég tv ocvvhetikdv TAMAVAC-TM vokatastdtdv Kot TV QoproKon
¢ Tepoloropidng. Xta mAaica ¢ Tapodoag KAviknG nelémng avapévetat Ba emonpoavlodv kdmotot woyvpol unyovicpoi ctov
GYNUOTIGUO TOV TAPATNPOVLEV®V EVEPYELIKDV KOATMPAADV Om¢ glvat To péyebog Tov Bvlaka oe oyéon e to aptud aTdU®mV Tov
VIOKOTOGTATN KOl TOV Loplov vepoL, 1 avaroyic LOPOEOP®V apVOEEMV TPOG TOALKA, Ol AVOAOYIES TV SAPOP®V TOTMV OTOU®Y
TOV VIOKATAGTATN, 1 AVOAOYio ATOL®V VEPOD TTPOG GTOLN VTOKATAGTATY 6TO HOANKA KoL 1| TAPOVSIN AKLVNTOTOMUEVOVY Lopimv
vepov. Xta mAaiclo ¢ mopeiog TS mapovcag KAVIKNG HeAETng avapéverar va cuvdebel 1 onpoacio T@V aKIVNTOTOMUEVMV
popicv vepod e TN dlapepIopaTomoinoT Tov BOAaK KATd TNV AAANAETIOPOOT] LLE TOV VTOKATAGTATY G TEPLOYEG IOYLPNG KAl 1N
woxvpng Tpdodeong (1 axoun kot amddnong) ko £tol Ba efetactel n ovpPodn TV axwnromomuévev popiov vepod ot
S0 (pOPOTOINGCT) TOV UNYUVIGHOD OY®VIGTN — GVIOYOVIOTH T®V HOPLOK®OV DTOd0YEMV Kat Yovidlok®dv otoywv tov TERC, TERT,
EGFR, CCDC26, CDKN2B, PHLDBI1, TP53 ka1 RTELL. Ta amotehéopata avopuéveTol Vo mapoucldlovy 1oXupy GTOTICTIK
onpoavtikdTTo TOpd To PIKpd oyetikd delypo. Katdémv to amotedéopata o ypnoiporombovy yio ) dnuovpyio veupwvikoh
S1kTVOVL e okomd va ereyyBel KT TOCO glvat tKavd va TpoPAEYOLVY TH GVOTACT KoL TV 0VOGOYOVIKT dPAGT TOL VITOKATAGTATN
veoaaviryovikov mentidiov TAMAVAC-TM. T avtd 1ov AOY0 TEPUWITMOGEL; ONO TOVG VTOKOTOOTATEG OVOVEULYHEVEOV
veoavtryovikov mentidiov TAMAVAC-TM pe TAAS Ba 1e000v ektog tov opddwv mpomdvnong (training) kot a&loddynong
(validating) tov vevpwvikod SiktHov, TPOKEWEVOL Vo dOmoTOOEl Kotd TOGO 1 AvocOoyoviK TPOPAeyn mAncialel v
TPOYUOATIKY CUGTUCT TOV VIOKOTOCTOTMV TMV GVAVERLYREVAOV veoovTlyovikov Tentdiov TAMAVAC-TM pe TAAS pe
UEYIOTN AVTLYOVO-TIPOVGLAGTIKY Opdor Kot eoivetal 0Tt to, amoteAéopato Bo propodoav va gival apketd evBappuvTiKd. Xt0
TéA0¢ Bo €EETOOTODYV TTPOOTTIKEG EMEKTACTS TOV GLVOCOYOVIKAOV TPOPAEYEDVY LE VEVPOVIKA diKTLO, e OKOTO TNV TPOPAEWT OV
€vag vToKataoTatg veoavtyovikov mentidiov TAMAVAC-TM amoteAel ayovioT 1 ovIOy®OVIGTH VTOS0YEDV KOl TPOTEIVAOV
otoyov tov AKTL, ALK, APC, AR, ARAF, ATM, ATRX, BARD1, BRAF, BRCAL, BRCA2, BRIP1, CDH1, CHEK2, CIC,
CTNNB1, DDR2, DICER1, EGFR, ERBB2, ERBB3, ERBB4, ESR1, FBXW7, FLT3, FOXA1, FOXL2, FUBP1, GATA3,
GNA1l1, GNAQ, GNAS, H3F3A, IDH1, IDH2, JAK2, KEAP1, KIT, KRAS, MAP2K1, MAP3K1, MET, MLH1, MRE11A,
MSH2, MSH6, MTOR, NBN, NF1, NPM1, NRAS, NTRK1, PALB2, PDGFRA, PIK3CA, PIK3CB, PMS2, POLE, PTEN,
RADS51C, RAD51D, RAF1, RET, RUNX1, SMAD4, SPOP, STK11, TERT kot TP53 oAld kot Twv miR-101, miR-128a, miR-
132, miR-133a, miR-133b, miR-149, miR-153, miR-154, miR-185, miR-29b, miR-323, miR-328, miR-330, miR-21, miR-155 xa1
mMiR-210 ctoyxgvovtag TonTtdYpove To TPOTEWIKA poplokd povordtie tov 1p/19q co-deletion, AR, CDKN2A, EGFR, ERBB2,
ESR1, FGFR1, FGFR2, FGFR3, KIT, KRAS, MET, MYC, MYCN, PIK3CA, PTEN, RB1, TP53, ALK, BRAF, FGFR3, NTRK1,
NTRK2, NTRK3, RET, ROS1, TERC, TERT, EGFR, CCDC26, CDKN2B, PHLDBI1, TP53, RTEL1, kou TMPRSS2 10 onoia
aviyvebbnkav otov 1076 Kol To TAdoua acbevav pe yAooPfrdotopa Babuod IV Aappdvovrag vméyy Kot Ty TopapueTpo tov
OKIVNTOTOMUEVOV LOPI®V VEPOL.

IHEPIAHYH

To guPoro veoavtyovov, Baciopévo oe e&otopkevpéveg petairatelc DNA oykov, Ba propoldoe va mpokoAécet €10tkn dmbnon
T kuttdpmv 0yKov 6To GNEEI0 TOV OYKOV, ACKOVTOG IGYXVPT OTOTEAECLATIKOTTA KATO TOV OYKOV. ZE QUTH TNV KAWVIKY HEAETN Ba
a&loloynBel n oKOTLOTNTO KoL 1) ACPAAELNL [LOG VEOS GTPOTIYIKT] GUVOVOGTIKNG AVTIKAPKIVIKNG Bepaneiag TpocOétovTas epPorio
VEOUVTLYOVOL GTO GYNUo Tov bevacizumab kot Tov oviiodpatog avti-PD-1. Tlpdtov, 15-27 vE0-avocoyoviKd VEO-EMITOTIKA
ouvOeTIKG TTETTIO VEOUVTIYOVOL gvTomioTnKov Kot avartuydnkay yo 1o guporo veoavtyovov (TAMAVAC-TM), to onoio
UTOPEL VO TPOKAAEGEL 1GYLPT OVTIKAPKIVIKT] 0VOGOAOYIKT otdKpion in vivo. H khwvikn pehém mepthappavel emiong Broroykd
newpdpozo (FACS avdivorn kot ELISA) yio t pedétn tng evepyomoinong T kuttdpov pe avtdloyo devopitikd KOTTAPO TOV
éxovv npoemwachel e ta (TAMAVAC-TM) -napdyoya. Metd ™ yeipovpyikn enéupaocn, ot acbeveic Oo AaBovv coufartikn
axtwvoBeparneio mov o yopnyesitor oto 180-200 cGy avd kKAdopo nuepnoing yio mévte nuépeg v efdopddo oe Evo GUVOLO
nepimov 60 Gy. E&atopkevpéva eufora veoavtiyovoo TAMAVAC VACCINE 6o mopackenaotovv ypnoilonoidvog
TANpoopiec and epéoko Oyko N omd eykheichévia oe kOPovg mapapivng (Formalin-Fixed Paraffin-Embedded, FFPE) mov
Aappavovtatl Kotd Tn oTiyp NG SloyVOOTIKNG EKTOUNG, OTMS TEPLypaeeTol mapakdt®. To euPforio Ba yopnynbel vrodoping
TOVAGyoTOV €MTd €mG dmdeka eBdopddeg petd v oAokAnpwon tg e&mtepikng aktivobepaneiog. To eupoio TAMAVAC
VACCINE 0o gpoppootel kotd ) didpketa tov kOkAwov yoprynong Bevacizumab 10mg/kg ke 15 nuépeg kot Temozolamide
150-200mg/m2/muépa. yuo mévie nuépeg kabe 28 nuépeg petd tnv ohokinpwon g Oepameiog ynuetooktivoforiog (CRT) og
GUVOVOAGHO LE YEVETIKA TPOCOTO-EMAEYUEVOVG OLVOCOTPOTOMTEG, LE VOV OVOCTOAEN ONUEI@V EAEYYOV TOL OVOGOTOTIKOD
GLOTHLOTOG 6TOXEVOUEVOL Kotd Tov PD-1 ¢ Pembrolizumab, epdcov avtog swvat dobéotpog, Kot avtdroyn devoprrikn DCTS
avocoBepaneio pe tumor-lysate pulsed DCs. ZEexwvdvtog tnv nuépa 14 mpv amd tov mpdto KoK o yoprynong tov Bevacizumab
10mg/kg kaBe 15 nuépec kar Temozolamide 150-200mg/m2/muépa yio tévte nuépeg kébe 28 nuépeg, ot acbeveic amd v Opada
perétng AcBevav (Group 29 AcOevav) Opado perétng AcBevov (Group 29 AcOevav) 0o AdPovv 7 gufolacpods pe
gupora TAMAVAC VACCINE vy 7 eBdopddes. ®a ypnowomombodv 900 pg avé memtioo, okolovBoduevo omd Vo
VAUV OTIKEG 000G OKTM Kol deKaEEL efdopddeg apydtepa. o kdbe door, ot de€apevég epPorimv Ba yopnyovvior eviog €6
POV and TV amoyvén og éva and ta técoepa €mg kal Téocepa dkpa. Ot acBeveic Oa eppforilactodv emavelnuuéva pe o
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euporia TAMAVAC VACCINE og ke xdvkho yopriynong e Bevacizumab 10mg/kg kébe 15 nuépeg kar Temozolamide 150-
200mg/m2/mpuépa yio Tévte uéEpeg KABe 28 NUEPEG 0 GLVOVAGHO LE YEVETIKA TPOCMITO-EMIAEYILEVOVG OVOGOTPOTOTOMTEG KO LUE
£vay avaoToAEN ONUEIOV EAEYYOV TOV GVOGOTOTIKOY GLGTAKOTOG GTOXEVOUEVOL KaTtd Tov PD-1 g Pembrolizumab, gpdcov
avtog gwvoit dtubéoiuog, kat avtoroyn devdpitik DCTSs avocsobepameio pe tumor-lysate pulsed DCs. Qo enttpénovial TowTtdYpOVA,
PapuoKo TOL KPIVOVTOL OmopaitnTo Yoo TNV E€MOPKN @povtido Tov acfevols, GUUTEPIMAUPBAVOUEVOY TOV TOLTOYPOVOV
KOPTIKOGTEPOEWOMV Y10, CUUTTMOUOTA TOV GYETICOVTAL PE €YKEPAAIKO oidnua. Ta gufoiio e perétng Ba xopnyndodv axduo Kot
o¢ acbeveig mov yperdlovion meprocdTEP amd 4 mg de&opebalovng mv Nuépa evtog enTd NUep®V omd TV Evapén TG YopNynong
tov eupforiov TAMAVAC VACCINE. H xhvikn a&loddynon kot mopakorlobnon Oa mpaypatomoindel ypnoylortoidvtag o
kprplo. RANO yua v A&ohdynon Avocobeponeiog Amoxpiong Nevpo-Oykoloywkod AcOevr.

Lye010.6 110G TS NEAETNS-A0GOLOYL,

O ao0¢eveic o Aapovv:

07 (enta) kokhovg avaveprypévov TAAS nentidiov pe In-Silico oyedacpéve kor KPavTopoplok®S KATIYoPLlomotnuéve,
veoavtryovikd kot gatopikevpéva Epfolia, to TAMAVAC-TM, og cuvdvacpo pe ynueodgpancio Bevacizumab 10mg/kg
ka0g 15 nuépeg, Temozolamide 150-200mg/m2/muépa yio wévre nuépeg kabe 28 nuépeg, DCTs / (CD8+ / CD4+) TILs
kot Pembrolizumab (TAMAVAC-TM / Bevacizumab 10mg/kg ka6g 15 nuépeg, Temozolamide 150-200mg/m2mpuépa yia
névre nuépeg kG0e 28 nuépeg, ko Pembrolizumab, opdda A) ,

H perétn 0o wpaypoatomou)0si o€ éva otadlo:

e X710 6Tdd10 0wT6 Oa evtaybovv 29 acbeveig o1 omoiot O amotedovv TV Opnade perétng AcOevav (Group 29 AcOevav)
kot O guforacOovv pe 7 (emntd) koxkhovg TAMAVAC-TM og cuvdvooud pe ynuetobepaneio Bevacizumab 10mg/kg
kGOe 15 nuépeg, Temozolamide 150-200mg/m2/muépa yo wévte nuépeg kabe 28 nuépeg, DCTS kot pe Evav avooTorén
onNUEi®Y ELEYYOL TOV OVOGOTOINTIKOD GUGTHLOTOG GTOYELOUEVOY Katd Tov PD-1, tg Pembrolizumab epocov avtdg
glvar S1a0éo1noc, Kol TPOGMTO-EMAEYUEVOV OVOGOTPOTOMNTAOV LE PAOM TN HOPLOKN VLTOYPUEN TOV YKoy Tov KAOE
acBevn. And v Opddao avth Brontikd vikd (FFPE) katdAAnio ywa avélvon pe NGS kat 1 yovotumikn ovéivon Oa
npayuatonombel ota gpyactipla Tng myoncotherapy.com otn biogenea.gr xpnoiorodvTog T0 E01KG 6YESUCUEVO Y10,
GB mavel g illumina.

Yta mhaiclo devépyelag g mopovoag KAWVIKNG pelétng 1o TAMAVAC-TM ot mepottépm cuvovacpd pe bevacizumab kot
avticopa ovil-PD-1 avopévetal vo aoknoeL IGXVPOTEPT AVTIKAPKIVIKT OPAon, mapovotdlovtag GNUavTIKh Hei®on Tov GYKOv Tov
oykov yopic Tpoeavn toéidmra. Exumiéov, 1 a&loAdynon Tov avocomomTtikod PiKporepPAALOVTOS TOV OYKOV OVOULEVETOL VO,
amodeiel emiong 6T 1 avoAoyio TV EWIKOV Y10 TO veouvTyovo T kuttdpmv 61o aipo Oo propovoe va TpokAn0el dpopoticd ard
™ ovvovaouévn Oepameio. H Ekppoon cuykekpiluévov Plodeiktdv amd To KapKIviKe KuTTopa amrotelel Paocikn tpoindbeon oty
OTOTEAEGLLATIKT EQAPLLOYN TOV AVOGOOEPATEVTIKMOV PAPUAK®V. XKOTOG TNG TAPOVGAS LEAETNG gival ) dtepedvnon g a&log g
aviyvevong tov Prodewtov PD-1 kor PD-L1 oty amotedeopotikn e€@appoyn g avocobepomeiog o€ acbevelg pe
veodlyvaoévo yholofAdotope PHES®m Tov BAMOYPAPIKOV ovaQopdVY. XT0 TANICIO aVTO, YIVETOL EKTETAUEVT] OVAQOPE GTOV
KopKivo TOV YAOIOBANGTMOTOC KoL GTOVG UNYOVIGHODG LLE TOVG OTTOIOVG T KAPKIVIKG KOTTOPO, GITOKTOUV 0VOGio, Kot Stapedyovy
amd TOV EAEYYXO TOL OVOGOTOMTIKOV GUOTNUATOC. AKOa, TOVILETOL 1] 6ToLSUOTNTA TNG AVOKAALYNG KOl TNG KATAVONONG TG
Aertovpyiog tov popimv PD 1 kot PD-L1, oty e€éMén tov topéa g avocobepomeiag. O anokAEIoHOg TV HOPIOV QUTOVY, LEGH
€101K0. OYEOIOGUEVOV OVAOTAATIKOV QupUaK®V, amotelel pia omd Tig Pacikés pebddovg avocobepomeiog mov ypnoponoleitan
onuepa oV KAwikn mpdén. H mapovoia tov Prodewtdv PD-1 kot PD-L1 ypnowonoleiton o€ moAAEG KAvIKEG peAéTes, mg
KatevfuvTiplog 00NYOS Yo THY YOPNYNOT TOIKIAWDY OVOCTOATIKOV QapUdk®V, og acbevels pe Kapkivo Tpoywpnuévov 6tadiov.

2Toyoc avtiis TS peElétng eivar B oVykpion kdbe oroyevuévns Ogpamcios Ceywpiord (Pembrolizumab, TAMAVAC-
TM& DCTs ) ooyyopyyoduevy ue v Klaciky ynuclolepameio twv Bevacizumab 10mg/kg wor Temozolamide 150-
200mg/m2/qpépa, ue T0 GOVOVAGHO TOVS KAl GE GUYKPIGY UE THY KUTTAPOTOSIKI) ynuciofsparneio uovy tys o6& acleveic ue
VEOOLAYYOOUEVO YAOI0PAACTOUA, PHETA OTTO YOPIYNOH AVTAY TOV TAPAYOVTOY Kai »¢ Oepancia covripnons. Emmniéov, otnyy
rapoveo ugléty, Oa alloloynlsi o polos TS aAKTIVOLOYIKHG OmAVTHONS TOV AcOevadv 6Tl 60vovacTiky ynuclobepancia /
avocolspancio WS TPOYvwoTIKOS mapdyovras. Télos, Oa Oevepynlsi mPocolopicuds TV EMAEOWY THG KAVIKIG
avramokpions NE TN ypron g pedédov evlvpo-ovvoedepévig avooorpoopopnons (ELISA) ywo v afidrhoynon ko
d1EPEVVI61] TNG KVTTUPIKNG KO YOMIKIG avociog TOV acOevdv wov gupfoiracOnkay pge TAMAVAC VACCINES oAl kot
HECW TOV TPOGIIOPIGUOD TV eMTEOWY EKppacns Twv MTOR, JAKI, FUBPI, JAK3, AKT2, CIC, H3F3A, ACVRI, IDH]I,
PDGFRA, TERTp, EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1, IDH2, TP53,
MAP2K4, NF1, CDK12, ATRX énw¢ Kal Twv emmédwy tnG dlapopikic éxkppacns twv miR-101, miR-128a, miR-132, miR-
133a, miR-133b, miR-149, miR-153, miR-154, miR-185, miR-29b, miR-323, miR-328, miR-330, miR-21, miR-155 ka1 miR-210
OTOV 16TO KOl TO TAAGHUA GVTAOY TWV AGOEVAV ue veoolayvawcuévo ylotofldetmuc. 2toyos s nopovcos Kimikijc Meiétng
Oa amotelel n klviky aloloynon s Ocparcvtikyg Arotelecuatikotyros tov In-Silico oyedlacuévoy kar eCatouikevuévav
veoavtiyovikwyv Eupfoliov TAMAVAC-TM-TAAs-(MAGE-1, HER-2, gpl00, AIM-2, TRP-2, EphA2, 105-survivin-50,
IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), wair Smac-TLR7/8) VACCINE o¢ acbleveic ue
veodiayvmeuévo ylowofidetmue oe covovacud ue Bevacizumab 10mg/kg, Temozolamide 150-200mg/m2/mpépa, avtéioyy
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OeVOPITIKY avoGolspameia, YEVETIKA TPOCHTO-EMIAEYUEVOVS AVOCOTPOTOINTES KO EVOS AVACTOLEA OHUSIWV EAEYY0V TOD
AVOGOTOINTIKOY GCOGTHHATOS GTOYEVOUEVOD KaTtd Tov PD-1, g Pembrolizumab, 0nwg kot § KAvikij 60GYETION AVTAOY UE TO
O1doTHHO ETIPIWGNS YWPIS VTOTPOTTN THS VOGOV KAl TNV GOVOAKI EMPIWGNH TOV aGOEVOV UE VEOIIAYVWGUEVO PA0I10BLACTOUA.
AEOOPEVOIV TOV TOPATAVE®, 0 OTOYOG TG TOPOVCUS KAVIKI] HEAETNG OVOREVETOL VO, VoL 1| avdivon TG £KQPOoNS Kot 1
dwarevkaven tov poérov Tov AKTL, ALK, APC, AR, ARAF, ATM, ATRX, BARD1, BRAF, BRCA1, BRCA2, BRIP1,
CDH1, CHEK2, CIC, CTNNB1, DDR2, DICER1, EGFR, ERBB2, ERBB3, ERBB4, ESR1, FBXW?7, FLT3, FOXAL,
FOXL2, FUBP1, GATA3, GNA1l, GNAQ, GNAS, H3F3A, IDH1, IDH2, JAK2, KEAP1, KIT, KRAS, MAP2K1,
MAP3K1, MET, MLH1, MRE11A, MSH2, MSH6, MTOR, NBN, NF1, NPM1, NRAS, NTRK1, PALB2, PDGFRA,
PIK3CA, PIK3CB, PMS2, POLE, PTEN, RAD51C, RAD51D, RAF1, RET, RUNX1, SMAD4, SPOP, STK11, TERT kot
TP53 6mteg kon TV Kukho@opotvtov MIRNAS wov cvppetéyovy ot pOOpIen TG AvoGoroYIKNG aTavToNG 6 060gVEiC pE
veoolayvaeuévo ylotofldoetwue mov 100G yopnyndnkav sgotopkeopéve, veoavrryovika gpporio TAMAVAC-TM-TAAS-
(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96
(HSPPC-96), kar Smac-TLR7/8) VACCINE ot cvvévacpud pe bevacizumab 10mg/kg ka0s 15 nuépeg ko temozolamide
150-200mg/m2/mquépa. ywo. wévre mpépeg kaOe 28 muépsg, avtodhoyn OdevoprTikY] avocoBspomeio, YEVETIKA TPOGSOTO-
EMAEYPEVOVS AVOCOTPOTOMTEG KL EVOG UVUGTOAEN GNUEIMV EAEYYOV TOV UVOGOTOUTIKOY GUOTILOTOS GTOYEVOPUEVOV KATA
10v PD-1, ™¢ Pembrolizumab. H cviloyn ko eneepyacio tov kopov mapapiviig Oa dievepynBodv ota epyactiipra
16 myoncotherapy.com et biogenea.gr kau ywa Tig tpeic Opadeg perétns. Ola ta mopandve 0o wpaypatoron0ovy and
ovvepyoaiopevo pe v Oykoroyikn Opdada wov 0o coppeTéyel 6TNY TEPOVLSA KAVIKY perétn wodoroyoavatépo. H avdaivon
T0v yovidiov MGMT 0Oa mpaypatromommdsi ota epyastipro. g myoncotherapy.com otn biogenea.gr (@soouloviky,
EALGdo). H perétn 0o Aaper £ykpion amd tqv Emrponiy Bron0ikng ko Agovroroyiag tov Tpfqpatog tov Oykoloyik®V
Klvikov g mapovcag kKMvikig perétne mwov covepyalovrar pe Oykoroyikég Opdoeg tng EALGdac 1] kol Tov e£mTepkov
Ko 0o Tpaypatomomn0sei pe Paon Tic apyés Tng Awaknpuéng tov Ercivki. Olol o1 a60gveic mov 0o coppetéyovv otn perétn
0o Lapouv kot O vEEypoyouy €101KO Evrumo evpépoons Ko ovykatdBeong ywo T ypfion Proroykod viAkov kor TN
XPNOLROTOiN 61| TOV 68 perlovtikég peréteg (informed consent).

Avalvtikn eprypoogn

AgmTopéperes oyediaong
ME®OAOI
AocOgveig

Yty mopovoa perétn Ba evrayBovv cuvolikd 29 acbeveig e diyvmon yAoidpatog vymiod Pabuod kakondelog (Babpov 3 kot
4), ot onoiot voonAedovtol e 0YKOAOYIKEC KAMVIKEC OV 00 GLUUETEXOVY GTNV TOPOVGO, KAVIKY HEAETN Kou cuvepydlovtol pe
Oykohoyikég Opadeg g EALGSaG kot Tov e€mtepikod. Ot aobeveic doyvootnkay pe yAoiopo vyniod Babpod kakonbelog Kotd
ta €t 2025-2026. Ta khvikd dedopéva Ba eivar dtabéoia amd o Ypapeio GLALOYNG SEdOUEVOV TOV OYKOAOYIKAOV KAVIKOV TOL
Bo ocvppetéyovv oty mopovon KAWVIKY HeAETn kot mov ocuvvepydlovtor pe OykoAoywcég Opddeg tng EAAGOag M kot Tov
eEotepkov. Ot acbevelg mov Bo ovppetéyovv ot perétn Bo LVTOypAWoLV YPOMT CLYKOTAOESN TPWV ATOTNV EKACTOTE
yeveTikn/poplokn avdivon kot gufolacpd petd amd oyetiky evnuépoorn. Katd tn Sudpkeo g kAwvikng peiémg 6Oa
KoToypapovTatl ovadpopikd to kKhvikd dedopéve evalapépovtog Tav achevmv (Aikia, VAo, evtomion dyKkov, €160 xEipovpyeiov)
Ko ta dedopéva mapakorovdnorng (follow-up), dmmg N nuepounvia vVoTPomng Kot N nuepounvia Bavdatov. To Ploroyd VAIKS
™¢ perétng Ba amotelel 10TIKEG TOPEG TPOEPYOUEVESG OId PLOTTTIKG VAIKO 1/KOL VAIKO YELPOVPYIKDY TUPACKEVUCUATOV, PPECKES N
gykietoBeioeg og kOPBovg mapagpivng (Formalin-Fixed Paraffin-Embedded, FFPE).

"EYKAEI0N 16TOV KO ANy TOROV

O1 dykot mov eMeOnoav and tovg achevels, Oo tomoBetnBolv oe PBS xat énerta Ba povipomomBovv pe PFA 4% yu 16 dpeg
otovg 4o C. H nepartépm eneepyacio tovg oyetiCetar pe 1o av Ba mpoopilovtat yio ANYn KPLOTOUMY 1] TOLMV TOPaPivig.

ANy TOPAV pe KPvoTono

Io vo Tpoctatevfovv evaichntol exitomol mov katactpépovtar (cross-linking) pe v mapagwvornoinon, Tpotiudtor n Aqyn
Kpvotop®mv. Metd T povigomoinon, ta dsiypato Bo exkmAévovion pe PBS kot ev ovveyeio Ba datnpodvtar yuo 1-2 pépeg oe
covkpdln 30% m omoia Aettovpyel kpvompootatevtikd. ‘Enetta, Ba tomobetodvial oe e1ducég Oniceg-untpeg Kot epmotilovtat pe to
€106 VAo OCT y @Oraén og yapniég Beppoxpaocieg (Optimal Cutting Temperature) kor 6o puidccovtar otovg- 80°C. H
prtpa 10100-OCT Ba k6Petatl otov kpvootdtn o€ Topés 10-20 um, ot omoieg Ba tomobeTobvIOL GE EOIKEG AVTIKELEVOPOPOLG
nAakeg (cryofrost plus). @a agprvovton yo 45° o€ Beppokpacio dmpatiov Kot ot cuvéyewa Ba puidocovtar 6tovg-80o0 C. Tlpwv
TNV EPUPHOYN TOV 0vosoPOopIGoD Ba ayrvovTat Yo v 6TEYVmMGovv o€ Beppokpacia dopatiov yo nepinov 2 mpec. Ot topéc Ha

21



povipomomBovv agod gpportichodv o kpva aketovn (-200 C) yua 5', Ba oteyvdoovv og Beppokpacio dopatiov 5-10' kat vVoTeEP
0o ekmivbovv og PBS.

ANYn TOPAOV pe pIKPOTOpHO

‘Emerta g povipomoinong, Ba akoiovbeitar ékmivon pe PBS kot ev cvveyeio tonoBémon tov 1otdv og Stddvpa abavoing 70%
vy 1-2 pépec. AkolovBel otadiaky apLIGT®GCT TOL 16TOV LE P GEPA OO SAOOYIKES ENMAGELS 0 AVEAVOUEVEG CUYKEVIPOGELS
abovoing (EtOH), dote va emtpanei ot cvvéyeio 1 dieicdvon g napaeivrc. H nopeia tov enwdosmv givor n e€ng: EtOH 70%
(x 2 popéc), RT, 30 Aemtd EtOH 85% (x 2 @opég), RT, 30 Aentd EtOH 95% (x 2 gopéc), RT, 30 Aentd EtOH 100% (x 2 @opéc),
RT, 30 Aentd Ta drwAdpate aBoavoing Bo mapacikevdloviol ppéoko, MGTE VO NV TPOTOMOLEITAL 1| GLYKEVTPWOOT TNG abavOoAng
AMyo ggatong. Hapddinia n Mopévn mapagivn Bo euktpdpetol péca and xapti ypopatoypapiog Whatman 3M, dote va
oLykpaTNOOVV TUYOV SIEALTH TUAUOTO KOl GKOLTdW. Zvyxpoveg o mpobeppaivetorl katdAnin mocotnTo EvAeviov Yo T
endpevo 61Gd0. O apudatopévog 1wtdg Oa enwdletar ot cvvéyewr 2 eopés pe 100% Eviévio, o anaywyo, yio 20 Aentd (RT).
®o akolovbel endoon pe ddivpa Evieviov / mapagivng (1:1), otoug 650 C yua 45 Aemtd. Telkd o w0tdg Oa epuPantileron o
100% mapapivn (x 3) otovg 650 C kot Bo enwaletar yio 20 Aentd avd epfantion. H televtaio endaon pe v mapapivy o
mpoypatonoleitatl oto doyeio 6mov o mapapeivet yio va oynuatiotel To KoAovmt 1otov-tapapivne. Oco 1 mapagivn eivor akopa
vypn, Ba devbeteitan 0 10TOG 610 KEVTPO TOL doyeiov kot Ba aprveral peTd to TéAOG TG TeAevtaiog 20 emTng EnMACNG VA
otepeomombei og Beppoxpacio dwpatiov (O/N). Ta kokovmia uALGcovTarl 6tovg 40 C 60V datnPovVTAL Y10, APKETO SLACTIUA
o ) Ayn topdv axorovBovvtor ta e&Ng otddia : TomobeTodie TO KOAOVTL LE TOV 1GTO GTNV ELO1KT VITOS0YN TOL HKPOTOLOV
napoeivic. PuBuilovpe to mhyog twv topdv mov 0éhovpe va mhpovpe (Sum-15pum) O topég ovtég Ha tomobetodvol apyikd og
Kkpvo vepd. Ev cuveyeio Oo tig petapépovpe ) Borbeta evoc mvédov og €va vdatorlovtpo Beppokpaciag 500 C, mpokeévou va
EeTuhyTtovy Kot va TomoBe0ovv GTIS OVTIKEWEVOQOPEG TAGKES ToAvAvcivig. Ot topég Ba aenvoviol vo GTEYVDGOLV g
Beppokpacio dwpatiov (250 C) yur 24 @pes. To va mpaypatomombei o avocopbBopiopds, Oo mpémer mpmdta va yiver M
amomapoEVoToinoT. I'a TV amoTapaPIVOToiNGn TOV IGTMV Ol AVTIKEILEVOPOPES TAAKES e TIS Topés Ba Tomofetovvtal oe éva
yudAwo doyeio pe EuAévio 6mov kot Ba mapapévouy yia 30 Aentd o Beppokpacio dwpatiov. Emeita ot 1otol Ba evudatdvovtar
oTOd0KA pe gUPamTion o€ po oelpd amd ddoykég eAdatovpeveg cvykevpaacelg afavoing (EtOH), dote va emrtpamel ot
cuvéyetla 1 delodvomn tov VuTIKoD dtaAdpaTog HEGH 6TOVG 16ToVG. H mopeia tov enmdoemv Ba eivar n e&ng: EtOH 100 % RT, 10
Aemtd EtOH 95 % RT, 10 Aemtd EtOH 70 % RT, 10 Aemtd EtOH 50 % (x 2 @opéc), RT, 10 Aentd PBS 1X, RT, 10 Aentd.

Onog avoeépnke Kol avatépo, n perétn 0o Tpaypatomou]Osi o€ éva oT@d10. XT0 0TGN0 0VTO O evtayBovv 29 acBeveig
ol omoiol B amoterovv TNV Opado perétng AcOevav (Group 29 AcOBevav) ka 0o gpfoiracBoiv pe 1o TAMAVAC
VACCINE 6g svvévaoné pe TMZ kar bevacizumab, avtoroyn devéprrik DCTS avoco0sponsia, £vog avasToria onueiov
ELEYYOV TOV OGVOGOTMOUTIKOD GUGTINOTOS OTOYEVONEVOL Kot Tov PD-1 tng Pembrolizumab, gpécov avtog ewvor
010&0110G, KoL TPOCOTO-EMAEYREVAOV AVOGOTPOTOMTOV PE fdon T poprokny vroypaen Tov 6ykov Tov Ka0e acdevi). Ao
v Opada ovty Prosetikd viko (FFPE) katdiinlo yia avalvon pe NGS 0a civar dta0éopno ko yra tovg 29 acOeveic ko
yovotumikl avalvon 0o mpoypatomonOsi oo spyastipla Tng myoncotherapy.com otn biogenea.gr ypnoiyponordvras o
€101kd oyedLaopévo Yo yhoropata taved g illumina. H cviloyn kon erelepyasio Tov kOfov Ttapagivig Oa dievepyndoivv
otTo gpyooTipre. TS Myoncotherapy.com etn biogenea.gr émov m apykn emeéepyocio 6o apopd otnv 1oTOlOYLKY)
OVOGKOMTN 61 TOV TOPMV, COPUTEPLLAUPAVOREVOV TG TAPOVGINS KOPKIVIKAV KVTTAPOV 6T0 TUAPUGKEVOIGNO, TOV TOGOGTOV
Mg VEKPOGNGS, ToV Toc0cToV Ki67, Tov Babpov sww@opomoinong, T evoodNAaKg VITEPTAAGINS KOl TG EMAOYNG TAOV
AEPLOYAV TOV 6yKOoV Y10 pokpogkTopy). Oha Ta maponave 0o mpaypatomonBovv and cvvepyalépevo pe v Oykoroykn)
Opddo mov 0o ovppetéyel oty mwopoveo kKMviky perétn moboroyoavaropo. H avdlven tov yovidiov MGMT 6o
npaypotomom0si 6ta gpyactipra tng myoncotherapy.com otn biogenea.gr (@socaiovikn, EALGda). H perétn 0o Aafst
éykpron o6 Tnv Emrponn Bion0uiig kot Agovroroyiog Tov Tpqpatog Tov OykoAoyik®v KAVIK®OV TG Tapovoas KMVIKNAG
peréng mov ocvvepyalovror pe Oykoroyikés Opades g EALGdag 1 ko Tov eEmTePkoV kol 0o mpaypotomon0ei pe faon
15 apyés ™S Awukipoéng Tov Elcivki. Olot ov ao0eveic mov 0o cvoppetéyovvy ot perétn 0o Adfovv kot Oa vréypoyovv
EL0IKO £VTUTO EVIREPMOONG KOl GLYKATAOEGNS Y10 TN XP1oN PLoroyikod VAIKOV Kol TN YPNOLUOToiN61] TOV 6€ PEALOVTIIKEG
peréteg (informed consent).

Enelepyacio 1ot@v ko amopévosn DNA

Ta deiypoto 16TV Epéckav N eykiewopévov oe kOBovg mapaeivig (FFPE) Oa gleyfodv péow 1otoroyikng e&étacng ypoong
apatoELAIvNc-ewaivig, Yo va domiotmbel 0Tl avTomokpivovionl 6tov {NTodUeEVO 16TOAOYIKO TUTO Kol Yio vo. a&loAoynOel to
TOGOGTO TMV KOPKWIKOV KLTTAP®V OTO TAPOCKEVAGHO KOl TO TOC00TO NG VEKp®OoNG. Bo akoAovdnoel pokpoekToun
XEWPOoKivnTa amd PN ¥pOUATICUEVES TOUEG TTAyovg 10um mtpv amd v amopovoon tov DNA. H amopdveoon tov DNA and Tig
Topéc Twv 1otV Ba mpaypatonomnbei ypnoipomoidvag to sumopikd Swbéopo kit QIAamp DNA Mini Kit (Qiagen GmbH,
Hilden, Germany) yw ta deiypota tov acbevav g Opada perétng AcBevav (Group 29 AcBevav) (Group A) kot to emiong
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gunopwd dwabéopo kit Gene Read DNA FFPE (Qiagen GmbH, Hilden, Germany) yw ta deiypota tov acbevov g Oudadog
perétng 2 (Group B), oOupova pe tig 0dnyieg tov Kotackevaoty, avriotoyya. H ocvykévipoon tov DNA Ba npocdiopiobel
¥pNoonotdvag 10 eotopetpo ehopiopod Qubit (Life Technologies, Paisley, UK) kot otig 860 Ouddeg. Avopévetar 6Tt and to
29 delypoto tov acbevav ta 27 Ba TANPOLV Ta. KPITHPLO, Yo mEPAITEP® avdivon pe tn pebodoroyic tov NGS (ehdyiotn
ovykévipwon DNA 2ng/ul).

Tovotvmiki avalven pe T pebodoroyio arlinrovyong véag yevidg (NGS) kot dnpovpyic DNA Bifiredikng

H yovotumiky avaivon tov oykov g Opada perétng Aclevav (Group 29 AcBevdv) 0o npaypatonombei 6to Epyactipilo
Mopuaxng Oykoroyiog Twv gpyactnpiov myoncotherapy.com g etoupeiog biogenea.gr xpnoporoudvtog ToAVYOVISIKO ThveL
yovidiov tng illumina mov otoyebel TIC To ocLYVEC KOl EMIKPOTESTEPEG METOANGEEIG OTmwg £xovv meptypagel amnd TN Pdon
dedouévav/Athavtog Kapkvikodv Tovidibpatog (The Cancer Genome Atlas, TCGA) ota ylowopractdpote. H avéivon tov
vrokwvnth tov yovidiov TERT yua tig mio ovyvég petadra&elg (mutation hotspots) Ba npoaypoatonombei pe aAinlovyion DNA
katd Sanger. Koatd tov oyxediaopd tov ndvel, n avtiotoiyion tov avayvdcenv DNA tov tepoy®v-otéxmv mov Ttapiybnoay and
™mv TpOTOTAYY aviivon oto avBpodnivo yovidiopo avaeopds (GRCh37/hgl9) Ba mpaypatomombei ypnopomoidvtag tn pon
doyétevong eviohmv diepyacidv Ampliseq (Thermo Fisher Scientific/lon Torrent) pe okomd tov oxedaopd EKKIVITAOV 1OV
0dNyovv otV mapayoyn mollamlacalopevov alniovybv-otoywv (amplicons) peyébovg éwg 175 Cevydv Pdoewv ta omoia
nmpoépyovtol omd 10 DNA mov €yel amopoveobel amd tov 1610 TV KOPoV Tov eykAelspévov o Tapapivn. H edwodtta tov
ekkivntov Bo a&loloynbel mepurtépm ypnoponotdviog to epyareio NCBI-BLAST. To edwd oyedoopévo méveh mov Oa
epappootei, 1AD68363_167Ampliseq, 0o kolvmtel po. cvvolkn oAlniovyia 31.6 kb otoygvoviag onuelokéc petalAGEels,
dniadn mapaAiiayég tov evog vovkheotidiov (Single Nucleotide Variants, SNVs) ko anolelyeig/sioymproeig (Insertions and
Deletions, InDels) ota yovidia tov MTOR, JAK1, FUBP1, JAK3, AKT2, CIC, H3F3A, ACVRI1, IDH1, PDGFRA, TERTp,
EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1, IDH2, TP53, MAP2K4, NF1,
CDK12, ATRX. To mdvek avtd oyedidotnke oty illmina ctoysvovrag yovidia mov eupaviCouv cuvyvd petoAdEel oTa
yYhowdpata vymiol Pabuov koakonbelog, ocdpemva pe v vrdpyovca Piloypaeio ekeivig g ypovikng meptodov. Oa
axolovOicer N katackev] Tov DNA Bifpiodnkdv ko 1 yovotomnon oty 0o wpaypatorom0ei péco g pedodoroyiag
10V NGS ypnoypomordvtag v TAat@oppa (YEVETIKOS avarvTig emopevig yeviag) lon Personal Genome Machine (Thermo
Fisher/lon Torrent). H g&ayoyfi tov dgdopévav,  aviyveven tov faccwv (base calling) ko 1 dnpovpyia TOV aveyvoce®y
TOV aliniovlov 0o tpaypatononsi otov owukopioti) Torrent ypnoiponoiwvrag T covite Torrent Suite v.4.4.2, eved Oa
OKOLOVONGEL KOTUKEPRATIONOG TOV UAAMAOVYLAOV TPOGUPUOYNS, UVTIGTOYLCT TOV aAvayVASeE®V Tov DNA mov mpoékvyayv
0TO YOVISiONA avoQopds Kol aviyveven TOV YeveTIKOV mopailayov (variant calling). O yevetikéc maporroyéc mov Oo
npokOyouv 0o gprrovTicBovv pe Tinpogopicg amd To Ion Reporter v.4 kot 0o yivouv amodektég Yo avaivon pévo 6oeg
ainpovcay to. e&Ng KprTpLa:

— TovAdyetov 100 avayvdeslg Yo ka0s morlamhacralopevn aeproyr) oo DNA (>100 amplicon reads)
— Ka0g paon g arinrovyiog tov DNA va £yl SwofacOsi tovidyietov 100 @opég (position coverage >100)

— Ka0g yeverucn maparrayn va £xe Swefacsi tovrayiotov 40 popég (variant coverage >40) yia Tig xsipotepa Srafacpéveg
noparlayig (100 avayvoceLs).

Ov anolreiyeig/sisyopioelg (InDels) mov 0o mapovoidoovv peydho mocooté TV divovkreotdiov GC kar ov pn
EPTAOVTIGUEVES YEVETIKEG Tapalrayés Oev Ba ocvpmepin@Boiv 6TV TEPMTEP® AVAAVOY. TTO GUYKEKPLUEVO TAVEL TO
KOTOQM Y10 TNV KOTOAANAGTNTO TOV detypdtov 0o opielei og péoo Babog avayvoong 150 @opég ko o apBpdg Tov
naparhay@v 0o givar >5. T Ta deiypoata oto omoia dev 0o aviyvevBovv PETUALAEELS TO KATOPA Y0 TNV KaTOAANAGTNTO
TOV derypdtov 0o oprelci og Badog avayvoong 300 gopéc. Me Baon ta mopomdve, To 28 amd to 29 deiypata TOV 16TOV
EYKAELOPEVOV 0 KOPOUS TOPAPivIg 0ALE KOl TOV QPECKOV LGTOV TOV 00 TpoépyovTar amd ico aplOpd acdevav avopéveton
va givar kotdAinia Yo avaivon. o ovta Ta deiypota o1 péceg/dwdpeceg TIpég Yo To péco Padog avdyvmong avapéveron
vo. givon 435/305 (gopog: 185-3524), evd ov péoec/diapeoss Tinég yia Tov aplipd TOV KoTEAAAW®VY YEVETIKOV TAPUALLYDV
avapéveror va givor 23/22 (g0pog: 5-206). Ov maporhayés mov O mhnpovv To KprTipe KoteAlniotntog Oa
xopoktnpilovron OG PETUALAEELS, EPOGOV 001 YOVV GTNV OVTIKATAGTAGT £VOG GUVOEEDG 1] 68 OALGYY] GTNV TEPLOY TOL
potiopatog kKot | ehdooove cuyvétnte avtdv (Minor Allele Frequency, MAF) 0a sivanr <0.1%, cOpoova pe tig facelg
dedopévav dbSNP, 5000 Exomes ko ExXAC (http:// exac.broadinstitute.org/). Mopokdt® avagépovior yovidio mwov
ELEYYOVTUL 0O TO GVYKEKPLUEVO TAVEL Yo gvTomion petolha&ewv (SNVS + Indels) ko dopkdv yevetikdv arhaydv (CNAs
+ rearrangements). H katackeof tov BifAodnkdy tov DNA mov 00 amopovebodv amd 16tovg syKAEIGpEvovg o€ KOfoug
nopa@ivig 0a Tpaypatomon0si gpnoponordvroc 1o spmopikd dwadieipo kit (Integrated DNA Technologies, lowa, USA),
oOpQMVa pE TIS 001Yisg Tov Kataoksvacsth. Ev cuvropio, 0a mpayparoromdsi Opadvon tov DNA (60-250ng) pe eviopko
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Tp67o 6tovg 320C Yo 7 Aemtd, 00 akorovOGEL N AVTIOPAOY] GVVIESNS TOV TPOGUPROYEWMV e TN Mydon 6Tovg 200C ya 20
AemTd KoL KOOUPLopOG pe ocparpidla oTpentafirdivig, OPPOVOE PE TIG 001YIES TOV KATOOKEVAOT.

H Aiota tov pukpov evBéosov ko ehheyupdarov (Small Insertions and Deletions, InDels) kot tov allaydv ctov apOpo
TV aviiypapov tov DNA tov yovidiov (Copy Number Alterations, CNAS) kot ToV YoVISoK®V ovodlatdéemy
(rearrangements) mwov Oa g &yyovTol KaTd TNV 0VEAVGT] TOV TPOPiA TOV 6YKOVL B0 cupmeprhapfaver Ta Tapokdato: Single
Nucleotide Variants / Insertions and Deletions: AKT1, ALK, APC, AR, ARAF, ATM, ATRX, BARD1, BRAF, BRCAL,
BRCAZ2, BRIP1, CDH1, CHEK2, CIC, CTNNB1, DDR2, DICER1, EGFR, ERBB2, ERBB3, ERBB4, ESR1, FBXW?7,
FLT3, FOXAL, FOXL2, FUBP1, GATA3, GNAll, GNAQ, GNAS, H3F3A, IDH1, IDH2, JAK2, KEAP1, KIT, KRAS,
MAP2K1, MAP3K1, MET, MLH1, MRE11A, MSH2, MSH6, MTOR, NBN, NF1, NPM1, NRAS, NTRK1, PALB2,
PDGFRA, PIK3CA, PIK3CB, PMS2, POLE, PTEN, RAD51C, RAD51D, RAF1, RET, RUNX1, SMAD4, SPOP, STK11,
TERT, TP53: Copy Number Alterations Rearrangements: 1p/19q co-deletion, AR, CDKN2A, EGFR, ERBB2, ESRI,
FGFR1, FGFR2, FGFR3, KIT, KRAS, MET, MYC, MYCN, PIK3CA, PTEN, RB1, TP53, ALK, BRAF, FGFR3, NTRK1,
NTRK2, NTRK3, RET, ROS1, TMPRSS2. X1t ovvéyewa, 0o mpaypoetoromOei n avriopaon PCR yw onpaven tov
derypdrov pe ewdkd popro-deikteg (indexes) ko évog axkopn kadapiopoc pe cparpidie otpertafidivig. O tpocdroplopdg
Mg ovykévipoons Tov DNA Bipriodnkodv 0o wpaypatoron0si ypnoponoidvrag o ocvotnue 4150 AgilentTapestation
(D1000 ScreenTape, Agilent, Waldbronn, Germany). O gpalovtiopog Tov DNA BifAodnkdv Yo Tig yevo ki meployés
gvdwagépovrog 0o mpayparomombsi ypnorpomwordvrag pio pédodo vhprdiopod (TACS, TArget Capture Sequences) 161kd
GYEOLAGUEVT] YLO TNV EVIGYVON TOV EMALYREVOV TEPLOYAV TAOV YoVIdimV eviropépovioc. O Teproyéc mov Ba evioyvBovv
péG® 10V VEPLOIoHOL B0 aKIVNTOTOL0VVTAL 6€ cQUIpidla oTpenTAfrdivig, MoTe va akoiovOicel vPprdopnos pe Tic DNA
Prpriodnkeg, 6 mEPLYpaONKE TPponyoLpévee. Mia €101kd oyedracpévn pédodog avaivong Tov Tpo@ik 100 6yKov amd 10
gpyaotipro g myoncotherapy.com 0o ypnewpomowmn0ei ywo tnv Tovromoinon TV mopoilaydv TN Paong &vog
vovklieoTidiov (Single Nucleotide Variants, SNVS), Tov pikpdv ev0écemv kot eAleipparov (Small Insertions and Deletions,
InDels) kot tov ahhaydv 6Tov aplOpé tTov avtrypdaev tov DNA tov yovidiov (Copy Number Alterations, CNAS) kot Tov
yovidlok@v avadrotabemv (rearrangements). To dciyporo mov 0o £pouvv  gkhovolei 0o mOALoTAOGLEGTOUV
APNOLLOTIOLOVTOS EWOIKG TTPOCOPUROCNUEVOVS eKKIVTES. Oa axolovOnoel 1 arliniodyion Tov gumiovticpévov DNA
Biprodnkav ety mhateoppa NextSeq Tov oikov lllumina (lllumina, SanDiego, USA).

AAMlovyion DNA kotd Sanger yio £heyyo petalhate®v otov vrokiviTi] Tov yovidiov TERT

INa Tovg acBeveic g Opddag perétng emmpocOeTa amd ™ yovorvmiky avdivon pe NGS 0o mpayporomon0ei avaivon
10V 0ykov Yo Tic petarrhaieag C228T kot C250T otnv meproyn tov vwoxivyti Tov Yovidiov TERT mov edpdlovror o1
vevouksg neproyés 1,295,228 kor 1,295,250 (GRCh37 yovidiopo avogopdc) pe orlinrovyien DNA kotd Sanger. H
ovykekpuévn péBodog Ba emhey0ei Loym TG duokoriag TG mePLoyNg va. avaivBel pe NGS, kabag eivar Thovoro o€ faosig
GC. Xvykekppuéva, 0a gpappootei 1 texvikn Tov PCR 600 otadiov q “poiecpivy” PCR (Nested PCR). T'wo Tov 6koméd
oavtd Bo ypnowomomBodv dvo kataiinio Cevyn ekkKivnTOV otoyevovrag po mwepoyl] 201 (evyov Pacemv eviog g
aeproyns tov yovidiov TERT. Xvykekpipéva, 0a ypnowpomomOei éva (gvyog skkivntdv eEoTtepikd avtig (mpoodiog
ekkivnig: 5> ACCCGTCCTGCCCCTTCACCT 3, avastpogog ekkivitiig: 5> CCAGCGGCAGCACCTCGCGGTA 3°)
Ko éva dgvTeEpO Levyog ekKivnTOV (Tpociog exkivnTilg: 5 ACCCGTCCTGCCCCTTCACCT 3°, avaoTtpo@og EKKIVIITIG:
5> CGGGGCCAGGGCTTCCCAC 3°). Or avtidpaseig PCR 0a tpaypatomonBovv otov Oeppikd kokhomomr) GeneAmp
PCR (Thermofisher, USA) o115 €&ilc suvOnikes: amodiatoén 950C ywa 10 hemtd Yo 1 kokho (In 1 21 PCR, avtieToiymg),
otovg 18 1 28 kOkhovg (a) amodratain 6tovg 950C Y 30 dsvtepdrenta, (B) avadidraén otovg 680C yia 30 dgvtepolienta
Kol () empikoven Tov EKKivtdv 6tovg 720C Yo 1 Aenté. Xtn devtepn avridpasn PCR 0a wpootedsi To TEMKO 0TS0
¢ empkuveng otovg 720 C 1o 10 Aewrtda. H adiniovyion tov DNA 0o mpaypetomron0ei kot mpog Tig 600 Katevdivoseig
XPNOLLOTOLOVTOG TO sumopikd drabicipo kit Big Dye Terminator Kitv.1.1 (Applied Biosystems, Foster City, USA) kot 0a
uK0AOVONGEL | NAEKTPOPOPNON TOV dEVYRGTOV 6TOV YeveTiké avaivtiy ABI3130XL (Applied Biosystems, Thermofisher
Scientific, USA). H avdlvon tov ypopotoypoenpdtov 0o mpaypoatomomBsi ypnopomoldvrag £181k6 Aoyiopiko
npoypappa (Sequencing Analysis software v 5.2).

Aviyvevon pedvrioong oto yovioro MGMT

H upebvrdimon tov vrokwvnt tov yovidion MGMT (06-MeBuvloyovaviviy MebBvlotpaveeepdon) n onoia 0dnyesi ce amovoio
ékppaonc s MGMT, evog emdiopbmtikov evidpov tov DNA mov oyetileton pe ™ otabepdtra tov yoviduwpotog xel Ppedel
010 40% TV 0cfevav pe YAOLOPAGCTOMO Kot oaiveTon Twg oxeTileTol pe KaAvtepn TpoOYVOOT Kol KOADTEPT] OVTOTOKPIoT TN
Oepancio pe odxkvAiodvieg mopdyovieg (tepololauidn, CCNU, BCNU). Ztn perétn pog o éheyyog yio pebvlioon MGMT Ba
apaypatonombei oe 1016 FFPE oty mietoynoia tov aclevav tov Ouadov peiétng 1&2. To mpédtumo pebviioong otig CpG
vnoideg Tov yovidiov MGMT Ba mpayuoatoromBel pe ynutkn tpomomoinon tv un-pedviMopévav aAld oyt Tov pedolopévav
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Baoewv kvtooivng oe ovpakiin ypnooroidvrag to epmopikd dbéowo kit EpiTect Bisulfite (Qiagen, USA). H g8k ya ™
pebovrioon avtidpacn PCR Oa mpaypotorombei ypnoylomoidvtag eKKivntég Tov ivot €1dtkol gite yio to pebBviiopévo 1 to un-
pebvimpévo DNA, 6nwg éxet meprypdoet mporyovpévog. Ot ouykekpipéveg avtidpdoels (MSP) Oa mpaypatoromBoiv 600 popéc.
Eniong, Oa ocvumepinebodv éva deiypa pe peBoiiopévo DNA g Betikdc paptopog kot £vag apvntikodg pdaptopag oe ke
MEPAUOTIKT SL0dtKOTi0L.

WES

H oApotddng avamtvén g teyvoloyiog otov topéo g Moplokng Bloloyiog emétpeye v mpoyloTOmOincTn HEAETOV
GLoYETIONG OAOKAN POV TOL Yovidubuatog (genome-wide association studies, GWAS) oe acbeveic pe dykoug, pe tepdotio OPELOG
GTNV KOADTEPT KOTOVONGT TOV LOPLOK®Y LOVOTTATI®V TG Kapkivoyéveons. To WES pe miotonoinon CLIA Oa die&aybei amd v
Matpoppo Kiviknig ‘Epsvvag AAAnAovyiog, Broad Institute WCG eResearch CTMS. H «xotackevn Pipriobnkng amod
xewpovpywa detypoto GBM oykov tov 29 acBevav Bo mpaypatomombel ommg meprypdonke mponyovpéves. o 6Aovg Toug
acBeveig mov Ba AdPouvv Bepomeic pe TAMAVAC VACCINE, 68a mpaypoatomomBel avainym oAdkAnpov Ttov eEdpotog
ypnowonowdvrag to oet Agilent SureSelect Human All Exon 44 Mb £ékdoom 2.0 (Agilent Technologies). T acBeveic mov Oa
axkolovbnoovv 1t Oepancia pe TAMAVAC VACCINE to WES 6o npaypoatonombel ypnoponoidvtag 1o ogt g lHlumina
Nextera Rapid Capture Exome ékdoon 1.2. Ta dedopéva Oo avaivboldv ypnoiponoidvtog ) ypouun Broad Picard Pipeline
(éxdoon 1.752).

RNA-seq.

lNo mv xatackevn Piprodnkng RNA-seq, to RNA 6Ba egoybel amd opéoko koteyvypévo tunuota 1 osiypota FFPE
xpnoyomownvtag to Qiagen AllPrep DNA/RNA/miRNA Universal Kit 1 to Qiagen AllPrep DNA/RNA FFPE Kit, avtictotya. Ot
Brobnkeg RNA-seq Ba mapaokevaoTodV Yp1oLomomvTag To Kit TpogTotpaciog Bipriodnkng édukag mRNA Illumina TruSeq 1
70 Kt Tpoetoaciog Pprodning tpdsPacng TruSeq RNA g [llumina. To ohikd RNA 6a mocoticomomBel ypnoiLomoumvtag to
Quant-iT RiboGreen RNA Assay Kit kot 6o kavovikomomBel oe 5 ng pl—1. ' tovg 29 acBeveic mov Ba AaPovv Oepomeio pe
TAMAVAC VACCINE «d0g odciypa 0o petapepbei oe éva mapackevacpa PifAodnkng mov &ivol pio ovTopaTomomuévn
TapaAlayn Tov Kit tpogTolpociog derypdtov mRNA Illumina TruSeq. O npoxdrtovoeg Piprobnkeg Bo mocotikomomBbody pe
qPCR ypnoyomowdvtag to Kit mocotikonoinong Pifiodnkng KAPA yio mhatedpueg aiiniovyiog Illumina. Ta dedopéva Ba
avaAvboldv ypnoyonowdvtag tov aymyd Broad Picard, o omoiog mepihapPdaver v amomoAivmAebioo kol TN GLYKEVIPMGN
dedopévav. Ta dedopéva RNA-seq dev Ba etvar dabéaipa yia aoBeveic pe vEkpmon 16Tov 6To detypa OyKov.

Blominpo@opikn avaivo Kol TPOGI0PIGROS EMTONMOV-6TOYMV Y10 ToV 6yxedtacpné Tov TAMAVAC VACCINE.

H aviyvevon tov yevopukov ovadiatdéewv Ba mpaypoatorombovv ypnoiponoidviag (evuydpopo Bdoemv mov dev Ba givar og
GLUEOVIN dpdVTaS To opyEia avayvmong mov Ba £xovv TponyovpEvac avTioTolyyndel akorovddvTog Tomk cuVOEcHOLOYI Kot
AVTIOTOYION €K VEOL Y10, TNV EQOPUOYT UIOG PONG OLOYETELONG EVIOADV OEPYACIDY E0MTEPIKNG YPNONG, TPOKEUEVOL V.
telelomomBel 1 oepd TV VIOYHELOV Yevouikdv yeyovotmyv. Ta NetMHCpan ékdoon 2.4, DeppNeoVX kot SEQ2NEO 6a
xpnoyomomBoiv yia tov eviomiopd veoemitonwv mov Ba mepiEyovv petorrdters kot 0o mpoPfAénetor 6t Bo. cuvdiovtal pE To
pnopre MHC xatyopiog I yua ka0 pepovopévo acbevn. 'Ewg 17-25 (LIMPs, ASPs kot bEPTS) mentidia 0o oyedialovrar yio kabe
acBevn ta omoia Ba amotelovvTal Katd PEGO 6po and 7-13 AAS to Kabéva TpoepyOLEVa OO COUOTIKEG LETUALAEELS OO TOVG
dtovg Tovg acbeveic dmov avapéverat vo Tpokvyouy Emg Kot 40 aveEaptnrteg petaArdtels otic onoieg Ba divetar mpotepardtTnTa
kot Ba ypnoyonoovvtol og dedopéva lcaymyng otov akyopdpd Biogenetoligandorol TM designed by Grigoriadis loannis yia t0
oxedlOoUd KOl TOPACKELT] TV Tpoavagepdpueveoy mentdiov. Ot petadddéelg ota oykoyovidia Bo €yovv v vymAotepn
TPoTEPALOTNTO € KGOe opdda mov Oo katardocetal. Oa ypnoyomootviol pdvo sSNV mov Ede1&av EKQPacn Tov HETAAAAYUEVOD
aAAnAopopeov. Emmdéov, Bo Anedel vndyn pio mowkidio mbavdv froynukdv wothtav (vdpoeofia 1 mapovcio TOAATAGY
KLOTEIVGOVY), Tov B0 puopel va, emnpedoouvy tn duvatodtnto cvvBeong 1 dtodvtotnta twv (LIMPs, ASPs kat bEPTS) nentidiov.

Hapayoyn TAMAVAC VACCINE gatopikeopévov epforiev veoavtryoveov

Ta e&atopukevpéva epfoiio veoavtrydvou Bo mapackevastovv e Baomn Ty aviilvon g ariniovyiog oAOKANPoL Tov €EDUATOG
(WES) kot twv dedopévov RNA-seq mov dnpovpyodvtol and Tpodo@ato KUTEWDYHEVOLG OYKOVS 1| PPECKOVE OYKOLS Tov Ba gival
dwbéopor g 1610g evoopotopévog ot mapapivny (FFPE) otabepomompévog oe @oppolivn 1 og @péckog 16t0¢ mov Oa
Aappavetor kotd ™ oTrypn ¢ dyveotikng ektopns. To WES tov guaioloykov 16tov Ba dnpovpyndel and avtéroyo DNA
PBMC. Aentouépeleg yioo 1o mpotokodda WES kot RNA-seq 0o Ppebovv otic Zvpminpopatikés ITAnpoeopieg. Oleg ot
KUTTOPIKEG GEPEG Oa drotnpohvTol 68 GUYKEKPIUEVES Kal ELEYXOUEVEG cLVONKES, Péoa o€ €101KO emmaoTikd KAiPavo (incubator-
chamber), 6mov Ba emtvyydverar otabepn Beppokpacio otovg 370 C, 5% S0&eidio Tov GvBpaka (CO2) kot oyetikn vypacio
vynAdtepn amd 95%. H €dpubun avamtuén (xuttapiky €kntoén) OA@V TV KLTTAPOV TPAYUOTOTOLETAL 6€ OPemTIKd VAIKO
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Dulbecco’s Modified Eagle’s Medium (DMEM) og teliky] ovykévipmon 1X, epmiovtiopévo pe 10% opd epppdov Poodg (FBS:
Fetal Bovine Serum), 2 mM L-ylovtapivn (L-glutamine), 1 mM mupooctapuiikd vatpro (Sodium pyruvate), 50 mM 6&wvo
droavOpakikd vatplo (Sodium bicarbonate), 1X dwAdpatog un-anapoitntov opvoééwv (Non-essential amino acids) kot éva
KokTéh avtiplotikdv mevikiddivg (Penicillin) (100 U/ml) /otpentopvkivng (Streptomycin) (100 pg/ml) yi v omoeuyn
gvdgyopevav Poktmmplokdv poivveewv. Ta HLA xatnyopiog 1 kot 2 to omoia givar dvo katnyopieg popiowv HLA (avtiydva
avOpdnvov Aevkokuttdpmv), To popro HLA 16éng 1 mapovsidler avtiyova o kuttapoto&ikd T kottapo pe vrodoyeic CD8,
evd 1o popro HLA té&ng 2 mapovoidlet avirydva ota fonbntikd T kottopa pe vrodoyeic CD4+ kot ivat onpavTikd g avtydva
petapdoyevons Ba a&lodoynBodv pe ) xpriorn popakng turoroinong PCR katnyopiog I ko IT (BWH Tissue Typing Laboratory)
KOl e TNV €pappoyn Tov akolovbov teyvikdv: o) Alvocidmty Avrtidpacn I[Tolvpepdong pe tn ypnon €WKNg aAlniovyiog
ekkivntdv (Polymerase Chain Reaction-Sequence Specific Primers, PCR-SSP) kot ) ) Alvowwt Avtidpaon IToAvpepdong-
Avaotpopoc YPpidiopdg (Polymerase Chain Reaction—teverse dot blot). O mpocdiopiopndg twv cvyvotitov towv HLA
ANAOHOPOOV YOVISimV £yve pe Tov Tomo Tov Brenstein : GF=1-V1-AgF Evd 1 60ykpion Tov aAAAOLoppmv &yve pE Tov
VIOAOYIGUO TOV X2, M YEVETIKY amOoTooT £Yve pe Pdon v yovidiakn cuyvotnta Bacet tov thnov cavalli-sfortza:D = 4(1- Cosb)
k-1 6mov Cos® = YV(GfiA) (GfiB) k06Tt 0 mpoosdiopiopdc twv HLA yovidiov pe epappoyy e DNA teyvoroyiag kabotd
duvatd tov mpocdopiopd HLA edikottmv, ot omoieg dev aviyvedovIol HE EPOPUOYN TOV TOPAOOGLOKOV OPOAOYIKOV Kol
KUTTOPIK®V TEYVIKOV. 2T GLVEYELWL B0 EVIOTIGTOUV KOIKOTOMTIKES LeTaAAAEELS Kot Ba TpoPAe@Bodv mpocwmikd veoavtydva
pe Bdon v avaivon couyyévelag dEceVoNS HELOVOLEVOY aAANAOLopeov HLA yovidiov ypnoiporoidviag epyaieio mpdPreyng
déopevonc MHC katnyopiog I 0nwg NetMHCpan éxdoon 2.422, DeepNeoVX kot SEQ2NEO IC50 < 500 nM ywa emieypévoug
EMTOMOVG,.

In-silico @UPROKOKIVITIKES KOl HEAETES TTPOGOULOLMDGEMV
HOPLOKNS OVVOULKIGS YO TNV KOTTYOPLOTOIN G| KUL
aSloAoynon ¢ TpoPAreync TNG AVOGOYOVIKNG OpacnS, TNG
KPavtomoplokng ouyyEvELng Kol TI|G EAAYLOTOTTOINGS TS
EVEPYELUGS TTPOGOEGTS TOV CUUTALYNATOS TOV
CUTOMIKEVUEVOV VEOUVTLYOVIKOV TTETTIOIOV TAMAVAC K
tov (GB)-TAAs.

AWmEPATOHTNTA CPUOTOEYKEPUALKOD PPOayPOV.

Apywd Ba diepguvnBel 1 S10mEPATOTNTA TOV EVOGEDY OVTMOV TOL GUUTAEYHLOTOS TOV EEATOUIKEVHEVOV VEOUVTIYOVIK®Y TEXTIOI®V
TAMAVAC-TAAS-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein
complex-96 (HSPPC-96), kot Smac-TLR7/8) ce mol2 Bifriobnkn poplokdv mpocdetdv tov gapudkmy g Bevacizumab, trng
Temozolamide kot tov avactoréa tng pembrolizumab omd tov oupatoeykepaiikd @poypd (BBB, Blood Brain Barrier). T'o
okomd avtd Bo ypnoyomomBei Aoyiopukd VolSurf 57 1o omoio mopéyel T dvvatdtnTa TPOPAEYNG TG dOTEPATOTNTAS OO TOV
QLULOTOEYKEPUAKO Qpayud péom padnpatikov poviélov BBB.

O akyopOpor shayetomoinong g evépyswas 0o mapéyoviar amwdé to Macro Model g erapeiag Schrodinger givar ot
&&ng:

» AkyopBpog Polak-Ribiere Conjugate Gradient (PRCG)

O ady6p1Bpoc avtdg avinkel oty KoTnyopio TV HeBdd@V cHYKAIONG Kol TAVTOYPOVO YPNOLLOTOIEL T1 GUVAPTNOT TNG TPADTNG
napaydyov Polak- Ribiere. Xapaxtnpiotiké tov ocvykekpipuévov olydpldpov sivar o1t Eexva Eavd T dwdwkacio Tng
glaytotonoinong kabe 30 emavoinyels, 6mov N o aplBudc atop®v Tov VIO UEAETN GLOTHHOTOG. Me Tov Tpoémo avtdv Ba
EMTUYYAVETAL 1| A YN LOPLIKOV SOp®Y TOAD YOUNANG evépyelag tov mentdiov tov gufoiiov TAMAVAC-TAAs-(MAGE-1,
HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), xat
Smac-TLR7/8).

* Aly6pOpog Truncated Newton Conjugate Gradient (TNCG)

O ovykekpiévog aryopOpog ypnoylomotel picn cuvapTnor SeVTEPNC TOPAYDYOV Yo TNV EANYIOTOTOINGY] TNG EVEPYELNG,
TaPoLGLALOVTOG PEYAAN EMLTVYIO GTNV TOPOYMYT] LOPIOKAOV SOUMV TOAD YOUNANG EVEPYELOG.



* AlyopOpog Oren-Spedicato Variable Metric (OSVM)

O alyopBuoc OSVM avikel otig pebddovg petafintig petpikng (variable metric) kou ypnoyonolet tnv tpomomnoinon Oren-
Spedicato g pebddov Fletcher-Powell quasi-Newton. Iapovsidlet oyetikd younAn toydTnto enavoliyemny. Agv evogikvoutal yia
HoplakéG SoUES e TOAD oTpePAmpévn yeopetpia.

* AlyopOpog Steepest Descent (SD)

O ovykekppuévog aryopdpog Bo ypnoyoronbel oe cuVOVAGUO pe AALEG LEBOSOVE YO TNV EAOYIGTOTTOINGT) LOPLOKDV SOUMY TOV
nentdiov tov gpforiov TAMAVAC-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58,
heat-shock peptide protein complex-96 (HSPPC-96), ka1 Smac-TLR7/8). Eival amotelecuatikdc 6Ty €AoyloTonoincn g
EVEPYELNG LOPLOKDV SOUDY TOL GYEMALOVTAL e KATO10 OXESUOTIKO AOYIGUIKO KOl O 07T0ieg gival mapa TOAD HaKPLd 0o KATO0
EVEPYELKO EMAYLOTO, OAAG oatteiTal 1 PN o1 Kot GAANG HeBddov Yo TEPUITEP® EAAYIGTOTOINGT TG EVEPYELOG.

* AlyopOpog Full Matrix Newton Raphson (FMNR)

O amotereopatikdc akyopiOuog Full Matrix Newton Raphson (FMNR) 8a ypnoiporom0el yuo tnv adnpn c0yKAIon HOpLoK®V
dopwv o€ peyaho poplakd cvotnuato onwog avtov tov MTOR, JAKL, FUBP1, JAK3, AKT2, CIC, H3F3A, ACVR1, IDH1,
PDGFRA, TERTp, EGFR, CDK®6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1, IDH2, TP53,
MAP2K4, NF1, CDK12, ATRX aAAé kot tov miR-101, miR-128a, miR-132, miR-133a, miR-133b, miR-149, miR-153, miR-
154, miR-185, miR-29b, miR-323, miR-328, miR-330, miR-21, miR-155 kot MiR-210 mov aviyvedtOnkav peta&d tov acbevov .

* AlyéprOpog Low-memory

O alyopBuoc Broyden-Fletcher-Goldfarb-Shanno (LBFGS) 6o ypnowyonombei yio tmv opfn kot omotelecpotikny emioyn tng
eloy1oTOTOINONG EVEPYELNG GE PEYAAD poplakd cvotiuato 0neog avtov Tov MTOR, JAKL, FUBP1, JAK3, AKT2, CIC, H3F3A,
ACVRL1, IDH1, PDGFRA, TERTp, EGFR, CDK®6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1,
IDH2, TP53, MAP2K4, NF1, CDK12, ATRX olia kot tov miR-101, miR-128a, miR-132, miR-133a, miR-133b, miR-149, miR-
153, miR-154, miR-185, miR-29h, miR-323, miR-328, miR-330, miR-21, miR-155 ka1 MiR-210 nwov aviyvevOnkav peta&d tmv
acHevdV TG TAPOVCOG KAVIKNG LEAETNG.

edia Avvapemv

Ta nedio. dvvapewv (force fields) eivar éva onpoviikd ovototikd g Mopuaxig Moviehomoinong pécw TV onoinv
TPOGOUOLALETAL 1) GLUTEPIPOPE TOV HOpiV OV 00, EUTEPLEYOVTIOL GTA KPBOVTOLOPLOK®DS KOTIYOPLOTOUNIEVO VEOOUVTLYOVA TV
euporiov TAMAVAC-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock
peptide protein complex-96 (HSPPC-96), ka1 Smac-TLR7/8) og atopko eninedo. Emmpooheta, ta media duvapewv Oa tapéyovv
TOVG EVEPYELOKOVG OPOLG OV ATOLTOVVTOL Y10 TV EANYIOTOTOIMNGT) TG EVEPYELNS, TIG TPOCOLOIOGES MOoplakng AVVLUKNG Kot
GAleg voloyioTikég pekéteg ot Moplokny Movighomoinon cuoTnUdT®my, To 0ol Kupaivovtal omd amid opyovikd pnoplo £mg
TOADTAOKO LLOKPOULOPLOL OTIMG TPMTEIVEG Kot VOUKAETKA o&éa. H emloyn evog ovykekpipévov mediov duvapemv eEaptdtal and Tov
TOTO TOV VIO PEAETN) GUGTHLOTOG KOL TOV EMTEOOV OKPifelag mov amatteitol. AkoAovbobv pepikd and to medio dSuvauemv Tov
XPNOLOTOLOVVTOL EVPVTOTOL:

* [Iedio dvvapewv AMBER

Ta media duvapewv AMBER (Assisted Model Building with Energy Refinement, AMBER) ypnowomowodviar gvpémg o€
mpocopownoel; Mopakng Avvapukng. Awapopetikég ekddoelg medimv dvvapeov AMBER (6mog AMBEP", AMBERY4,
AMBER99, AMBER 11458. k.Ax.) £€xouv oyediaoTel yio S149popovg THTOVE HOPImV TaPOHO®Y UE aVTE Tov Ba gpmeplEyovTal oTa
kBavtopoplaxdg tavopnuéva veoavtiyova tov gpporiov TAMAVAC-TAAs-(MAGE-1, HER-2, gpl00, AIM-2, TRP-2,
EphA2, 105-survivin-50, IL13Ro2-58, heat-shock peptide protein complex-96 (HSPPC-96), a1 Smac-TLR7/8),
GUUTEPILAUPAVOLEV®V TIPOTEIVOV, VOUKAETKOV 0EEMV KOl LIKPOV 0pyaviK®V popimv odld kol Tov eoapudkov tng Bevacizumab
kat ¢ Temozolamide. Olkeg o1 e€iomoeig mov Ba ypnoponotovviat oto edio dvvipemv AMBER" givatl mavopotdtuneg pe antég
Tov avbeviikod mediov duvapewv AMBER mov oyedidotnke and tov Kollman kol tovg cuvepydreg tov. Qotdco, 10 nedia
dvvapenv AMBER" dwgoponoteiton andé6 AMBER «afm¢ yioo tovg deopovg vdpoyovov 0o ypnoiomombel o mpdoeoto
oyxedacpévog and tov Kollman 6pog Lennard-Jones kot pio BeATiopévn TopapeTpog yio Tov apdikd okeAeTod TV TETTIOIOV.

To vmoloyotikd makéto AMBER (Assisted Model Building Energy Refinement) mepilapfaver ypiowpa spyoisio g
ovyypovg YmoloywoTikils Xmnpeioc. Iowitepo evowapépov moapovowaler To mpoypoppo Mopuokilg  Avvopikig
(Molecular Dynamics) péom Ttov omoiov vmoloyiletonw m Elet0gpn Evépyswa (free energy calculations) mpotsivav,
VOVKAETKOV 0EEMV KoL VOUTOVOPaKOY. O YpNGIROTOIN 000V TU TUPUKATO KVPLY TPOYPAULATO:
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1. TIpoypdppata Mpostoyaciag (Preparation Programs).
Ta kOpla Tpoypdupata Tpogtopaciog ivor : antechamber ko LEar (Link, Edit, and Parm).

-ZOvoho epyolreiwv Yo T dnuiovpyio apyeiov opyavik®v popiov mov Bo eumepiéyoviol oto KPOVIOUOPIOK®OG TOEVOUNUEVA.
veoovtyova tmv gpporiov TAMAVAC-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58,
heat-shock peptide protein complex-96 (HSPPC-96), xoaw Smac-TLR7/8) ta onoia otr cvvéysia propovv va dofactodv amd to
npoypappo LEaP.

sAvvatdtnto petatpomig apyeiov (.y anod pdb apysio mol2 apyeio).
-LeaP kot kabopiopdg atopkdv eoptimv kat tHnwv atdpov (atom types).
*AvvoToTnTO AVAYVOoNG Kal Ypaghc ToAldv tinmv apyeiov (formats: pdb, mol2, Amber Prep, Amber Parm, Object file format).

-Anuovpyia vé@v aAlniovyldv apvocémv Tov o epmepiEyovtol 6To KPavTopoplakd TOSIVOUIEVA VEOUVTLYOVA TV EUPoAinV
TAMAVAC-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein
complex-96 (HSPPC-96), ka1 Smac-TLR7/8) ypnoyonoidvrag omAég eVIoAéc.

‘Evoon apivoéémv kat dnpovpyio pe tovg yopig 0eGHobS GLUTAOK®V popimv mov Ba epmepléyoviorl oto KPOVTOUOPLOK®DG
ta&wounuéve veoovtryova tov guporiov TAMAVAC-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-
50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), xar Smac-TLR7/8) (nonbonded complexes of molecules).

-TomoBétnon avtictadotik®v 1W0vTey (CoUunteriors) yopw omd to popio.

-AoAvtomoinon popiov mov o gumepi€yovial oto KPAVTOHOPloKOS Tagvounuéva veoaviyova tov epporiov TAMAVAC-
TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96
(HSPPC-96), ko Smac-TLR7/8) e didpopovg dahvtec.

- METaTpon ECOTEPIKMV CUVIETAYUEV®V GTO LLOPLOL TOL Oa epmePIEYOVTaL 0To KPOVTOUOPLOKAOC TAEVOUNIEVE VEOAVTLYOVO TV
euporiov TAMAVAC-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock
peptide protein complex-96 (HSPPC-96), ka1 Smac-TLR7/8) og didpopovg drodvtes.

-Anpovpyia apyeiov mov TepEovy Vv tomoloyia (prmcerd) kot Tig TapapéTpovg Tov cuathuatog (prtop).
2.Ipoypaupoze Ipocopoinong (Simulation Programs).

To k0Op1o mpdypappa Tpocopoivong ovoudalerar Sander (Simulated Annealing with NMR-Derived Energy Restraints) pe to onoio
B0 extelobvTol VITOAOYIOUOL ElOIOTOTOINGONG EVEPYELNG, HOPLOKNG OLVOUIKAG Kot Peltiotomoinong g Slopdpe®ong
nentidiov TAMAVAC-TM péocw gacuatookoniog NMR (Nuclear Magnetic Resonance).

3. Hpoypdappata Avalvong (Analysis Programs) 6mov 6a::

- Ynoloyilovtat ot yovieg peta&d T@v atopmy.

- Ynoloyiletar n péomn Sopop@aTikn dopn.

- YroloyiCovtat o1 amooTAcELG LETOED ETAEYUEVOV OTOUMV.
- Avalvovtat ot dec ot vopPoyOVOoL.

- Ynoloyi{ovtot o1 GUVOPTHGELS GUGYETIGHOV.

* [Iedio dvvapewv CHARMM

To nedio duvauewv CHARMM (Chemistry at Harvard Macromolecular Mechanics CHARMM) avortoydnke amd 1o mpdypoppo
CHARMM 1tov IMavemotmuiov tov XapPapvt Kot gival yvootd yio v oKpifeld Tov OTNV TPOCOUOIMOT TPMOTEIVOV Kot
voukAETk@V 0&Emv. TTepthapfavel TapaptéTpoug Yo Evo evpl QACHO LOKPOUOPIIK®Y GUGTNUAT®V.
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* [Iedio dvvapewv OPLS

To medio dvvaung OPLS (Optimized Potentials for Liquid Simulations, OPLS) eivat yveotd yio TV anoTeAEGHATIKOTNTA TOV Kot
mv axpifeld tov oty mpocopoinon wWothtov vYpNg edone. ‘Eyxel enextabel dote vo Bo mepthapBavel TopapETpous yio
TPOTEIVEG KoL GALGL LOKPOUOPLLL OTIWE AVTOV OV EUTEPLEXOVTAL 6T VEOaVTYoVIKG oo TAMAVAC-TAAs-(MAGE-1, HER-
2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), kot Smac-
TLR7/8) VACCINES.

* [Iedio duvapewv OPLS 2001

To ovykekpipévo medio Suvauewv, Tov avaeépetar kot ¢ OPLS-AA, oyedidotnke amd Tov Jorgensen oto [Toavemotiuo Yale kat
amoterel éva omd To. emituyéotepa mEdID SUVAUE®DV VIO TIS TPOCOUOUDOEL; CUUTVKVOUEVNG @dong memtdiov. Oleg ot
xpnoyomotovpeves eEiomoelg tov OPLS 2001 eivol movopoldtuneg e avtég tov ovbevikov mediov dvvapemv OPLS-AA. To
OPLS 2001 éyet dokipootel og pia gupeio TOUKIAMO A 0pYOVIKA CUGTHHATA Kol £xEl EMKLPp®OEl N a&loTIoTiO TOV VTOAOYIGUAV
mov Oa mpoceépet. TOykpion vroloyoudv pe xpnon tov OPLS 2001 pe ab initio vroloyiopode kot melpopatikd dedopsva
avapévetat vo amodei&ovv v akpifelo T@V VTOAOYIGUAV EVEPYELNG Y10 TO. CUGTNHOATE LOPLOKOV OAANAETOPAcE@V HETOED TV
TAMAVAC-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein
complex-96 (HSPPC-96), kou Smac-TLR7/8) VACCINE ka1 tov npotevedv otdyov tov MTOR, JAK1, FUBP1, JAK3, AKT2,
CIC, H3F3A, ACVR1, IDH1, PDGFRA, TERTp, EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4,
MDMZ2, RB1, IDH2, TP53, MAP2K4, NF1, CDK12, ATRX oAlé kot twv miR-101, miR-128a, miR-132, miR-133a, miR-133b,
miR-149, miR-153, miR-154, miR-185, miR-29b, miR-323, miR-328, miR-330, miR-21, miR-155 kot miR-210 pukpoyovidioakmv
oTOY®V TOV 0TOIMV 01 TOPAUETPOL ElYaV TPOGdloploTel Pe akpifela, 6Aeg ot vwoAowteg mapdpetpo tov OPLS 2001 Oa eivon pe
axpifelo TpocdOPIGUEVES.

* [Iedio dvvapewv GROMOS

To medio duvauemv GROMOS (Groningen Molecular Simulation, GROMOS) 6a ypnoipomoindei yio. TpoGOUOIDGELS OPYOVIKOV
EVOoEWV, pokpouopiov mov Oa eumepiéyovial ota KPoviopoplok®mg tagvounuévo veoavtyova tov euforiov TAMAVAC-
TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96
(HSPPC-96), kot Smac-TLR7/8).

* [Iedio dvvapewv UFF

Ye avrtifeon pe optopévo amd o wedion SUVAUEDY TOV AVOPEPONKOY TPONYOVUEVMS Kal £XOVV GVYKEKPUYEVES TAPAUETPOVS Y10
S1POPETIKOVG TOTOVE ATONW®Y, To Tedio dvvauewv UFF (Universal Force Field, UFF) gival éva mo yevikd medio duvapewv, 1o
omoilo pmopel Vo EPOPLOCTEL GE Lo, LEYAAN TOIKIAiO, YNKAV evdoeny Kot Ba ypnoipomombei yioo ypyopes TPOKATAPKTIKEG
EMOYIOTOTOMOELG EVEPYELOG.

Iedio dovvapemwv MMFF

To MMFF (Merck Molecular Force Field MMFF) 6a ypnoiwomom0ei yio toyeion ehoryloTomoinon evEPYELNG KOl SILUOPOOTIKY
avaAvor opyavikov popiov wov o eumepiéyoviol ota Kpavtopoplakdg ta&vounuéva veoavtiyova tov epporiov TAMAVAC-
TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96
(HSPPC-96), kot Smac-TLR7/8) Vacci. Xpnowomoieitar cuyva og pedéteg @appokevtikig Xnueiog kot oYedocuod gapuakmy.

Melrétes Mopraxiig Avvapikig

o ™ depedvnon g otabepdTTog Tov CUUTAEYLATOS TOV £EATOIKEVHEVOV VeEoavTlyoviKav nentwdiov TAMAVAC-TM
avavepurypévov pe-TAAS-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide
protein complex-96 (HSPPC-96), kot Smac-TLR7/8) 6€ mol2 BiAi00nkn poplok®dv Tpocdetdv Tov gapudkey g Bevacizumab
kot Temozolamide kat Tov avactoAéo ¢ pembrolizumab Oa wpaypatonomnBovy vroloyiopoi Moplokig Avvapukng pe ™ xpnon
Tov mpoypdupatos AMBER.

* Huepnepikég Kpavropnyavucés MéBodor (Semi-Empirical Quantum Mechanical Methods, AM1, PM3, K.ATT)

Av kot dev Bempovvrol Klaowd medio duvapemv, avtég ot péBodol ¥PNOLUOTOOVV KBOVIOUNYAVIKY Y10 VO EKTIUHGOLV 5
NAEKTPOVIKEG SOWEC KOl TIG EVEPYEIEG TV Hopiov Tov Ba epmeptéyovtal oTo KBOVIOHOpLoK®G TAEWOUNUEVO VEOOVTIYOVE TMV
euporiov TAMAVAC-TAAs-(MAGE-1, HER-2, gpl00, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock
peptide protein complex-96 (HSPPC-96), kot Smac-TLR7/8) Vacci. ®a ypnoylomoovviol emions, Yo €LoyloTonoinen g
gvépPYELng KPPV popiov mov Ba gumepiéyovior oto KPoviopoplak®g tagvounpévo veoovtyova tov euporiov TAMAVAC-
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TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96
(HSPPC-96), ko Smac-TLR7/8) 6tav amarteitar peyaddtepn axpifeia.

* PMEMD (Particle Mesh Ewald Molecular Dynamics)

Beltictonompuévn €kdoon tov mpoypdupatoc Sander yio meplodikég, Particle mesh Ewald (PME) ka1 Generalized Bom (GB)
TPOGOLOUDGELG.

MEA'ETH ITPOXOMOIQXEQN MOPIAKHX AYNAMIKHX I'TA THN KATHI'OPIOIIOTHXZH KAI AZIOAOI'HXH
THX HNPOBAEYHX THX ANOXOI'ONIKHX APAXHX KAI THX KBANTOIIOPIAKHX XYITENEIAX TOY
SYMIAEITMATOX TQN EEATOMIKEYMENQN NEOANTITONIKQN HENTIATQN TAMAVAC-TAAS-( MAGE-1,
HER-2, GP100, AIM-2, TRP-2, EPHA2, 105-SURVIVIN-50, IL13RA2-58, HEAT-SHOCK PEPTIDE PROTEIN
COMPLEX-96 (HSPPC-96) XE MOL2 BIBAIOOHKH MOPIAKQN TIPOXAETQON TON ®APMAKQN THX
BEVACIZUMAB, THX TEMOZOLAMIDE KAI TOY ANAXTOAEA THX PEMBROLIZUMAB KATA TQN
YIIOAOX'EQN KAI MPQTEINQN XTOXQN TQN MTOR, JAK1, FUBP1, JAK3, AKT2, CIC, H3F3A, ACVR1, IDH1,
PDGFRA, TERTP, EGFR, CDK®6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1, IDH2,
TP53, MAP2K4, NF1, CDK12, ATRX OIIQX KAI EITl TQN MIR-101, MIR-128A, MIR-132, MIR-133A, MIR-133B,
MIR-149, MIR-153, MIR-154, MIR-185, MIR-29B, MIR-323, MIR-328, MIR-330, MIR-21, MIR-155 KAI MIR-210
MIKPOT'ONIATAKQN XTOXQN.

Ot vroAoyiopoi mpooopoimong Moplakng Avvapukng 0o mpaypuatoromBov pe 1o npodypappo. AMBER kot pe ) yprion tov
PMEMD. To medio dvuvapenv 19958 Oa ypnoyonombel yio Ty mapapetponoinon tov tpoteivov otoyav tov MTOR, JAKL,
FUBP1, JAK3, AKT2, CIC, H3F3A, ACVR1, IDH1, PDGFRA, TERTP, EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN,
CCNDI1, ATM, CDK4, MDM2, RB1, IDH2, TP53, MAP2K4, NF1, CDK12, ATRX cvuneptrappavopévev tmv mir-101, mir-
128a, mir-132, mir-133a, mir-133b, mir-149, mir-153, mir-154, mir-185, mir-29b, mir-323, mir-328, mir-330, mir-21, mir-155 ko
mir-210 pkpoyovidtak®V/Hkpo-ptBovovKAEiVIK®V 6ToY®wVY. o TNV TOPAUETPOTOINCT TOV TPOGIETMOV TOV CUUTAEYLOTOS TMV
e€atopkevpévoy  veoavtryovikov mentidiov TAMAVAC-TAAS-(MAGE-1, HER-2, gpl00, AIM-2, TRP-2, EphA2, 105-
survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), kot Smac-TLR7/8) o mol2 Biffiiobnkn popraxdv
TPOGOET®V TOV Qapudkev ™ Bevacizumab kot Temozolamide kot tov avactoAéa tng pembrolizumab Oa epappootel 10
npdypappe, ANTECHAMBER 1o omoio ypnoipomotel to nedio duvapewv General AMBER force field (GAFF) kot t pébodo
AM1-BCC ywo. tov vmoloyopd tov @optiov. Ta Aoyicpukd NetMHCpan ékdoon 2.4, DeppNeoVX kot SEQ2NEO 6a
YPNOWOTOMOOVY Y10, TOV EVIOMIGUO Kol GYEJAoHO TV eEatopkeLUEVEDY  veoavTlyovikay mentdiov TAMAVAC-TM
veoemtonwv wov Bo mepiEyovy petaAraEelg kot Bo mpofAiénetar 611 Ba cuvdovtan pe ta popoe MHC katnyopiog I yio kébe
pepovopévo acbevn. ‘Ewg 17-25 (LIMPs, ASPs ka1 bEPTS) nentidia 6o mpocopsidvoviar oe KaOe peAétn poplokng Suvapkng
ovéd acbevy kair oto omoio Oa  divetan mpotepadtTnTa Kot Oo  ypnolLomorovVIoOl ®G OESOPEVO  EICAYMOYNG OTOV
alyop1Ouo Biogeneto-ligandorol-TM designed by Grigoriadis loannis yuw. T0 oYESOCUO, mv KOTIyoplomoinon TV
KBOVTOHOPLOK®Y 1310THTOV TOVG e OKOTO TNV TOPACKELT TV Tpoavapepopévov guporiov TAMAVAC-TM, arotelodpevev
amd memTOwL pe TNV KaAOTEPN €AeVBepT evEpYEld TPOGOEONG, LOPLOKN CLYYEVEW TPOGopasng kot pe tn PBéAtion duvarn
avocoyovikn dpdomn emt tov poprakdv otoyev tov PDGFRA, NTRK3, NTRK2, NTRK1, NRAS, MYCN, MYC, MTOR,
FGFR2, FGFR3, FGFR4, GNA11, GNAQ, HRAS, IDH1, IDH2, JAK1, JAK2, JAK3, KIT, KRAS, MAP2K1, MAP2K2, MET,
ETV5, FGFR1, ETV4, ETV1, ESR1, CTNNB1, DDR2, EGFR, EGFRVIII, ERBB2, (HER2), ERBB3, ERBB4, ERG, CDKB,
AKTI, ALK, AR, AXL, BRAF, CCNDI, CDK4, PIK3CA, PPARG, RAF1, RET, ROSI, kau SMO. TI'a v npocopoioon tov
popiov mov Bo gumepiéyovial oto. kBavtopoplokde tedvopnuéva veoavtyove tov guporiov TAMAVAC-TAAs-(MAGE-1,
HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13R02-58, heat-shock peptide protein complex-96 (HSPPC-96), ka1
Smac-TLR7/8) tov d10A0tn Ba ypnoonomdei povréro emdiaivtonoinong TIP311 pe dradvtn vepd.

YovOeon tov TAMAVAC VACCINE cuykévipoon ko TeMK TopacKeL] Epfforiov.

Ta kBavtopopikdg emreypévo kot eEatopkevpéva TAMAVAC-TM gupoia veoavtrydvov acbevn Ba mopackevaotodv pe Pdon
™mv avéivon g aAiniovyiog oAdkAnpov tov eEdpatog (WES) kot tov dedopévov RNA-seq mov dnpovpyodvial omd Tpdceota,
KOTEYLYHEVOLG Oykovg M @péokovg Oykovg mov Ba gival dwbéocipuol o¢ 1010¢ evompotouévoc ot mapagivn (FFPE)
otofgpomTomuévog o€ POpLOAIv | O PPEcKog 16TOC Tov Ba AapPavetat katd T otiyun g dyvootikig ektouns. To WES tov
PLG1OA0YIKOD 16TOV Ba dnovpyndel and avtoloyo DNA PBMC. Aegntopépeieg yio ta mpotokodda WES kot RNA-seq Oa
Bpebovv otig ZvumAnpopatikés ITAnpoeopies. Oreg ot kKuttapikéG oepég Ba SaTnPovVIOL GE CUYKEKPLUEVEG Kol EAEYXOUEVES
ouvinkeg, péoa oe €181KO enmaotikd KAPavo (incubator-chamber), 6mov o emtvyydveror otabepr| Beppokpacio otovg 370 C,
5% d10&gidio Tov avBpaxa (CO2) kot oyetikh vypacio vynlotepn amd 95%. H gbpviun avimtoén (kvttapikn ékntoén) olwv Tov
KUTTapwV mpaypotonoleitor og Opentikd vikd Dulbecco’s Modified Eagle’s Medium (DMEM) cg tehikiy ovykévipoon 1X,
gumiovticpévo pe 10% opd epuPpdov Podg (FBS: Fetal Bovine Serum), 2 mM L-yhovtapivn (L-glutamine), 1 mM nupocta@uiikd
vatpio (Sodium pyruvate), 50 mM 6&wvo dicavOpaxikd vatpro (Sodium bicarbonate), 1X daAduatog un-amapaitntov apuvoéinv
(Non-essential amino acids) kot éva koktéh avtifiotikdv mevikiddivng (Penicillin) (100 U / ml) / otpentopvkivng (Streptomycin)
(100 pg / ml) yio TNV amo@uyn evdeyouevov Poktplakdv pordvoewv. Ta HLA katnyopiog 1 kot 2 ta onoia gival dvo katnyopieg
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popiwv HLA (avtiyova avOpdmvov Aevkokuttdpnv), to uopto HLA taéng 1 mapovoidlerl avtiydova og kuttapotoéikd T kottapa
pe vmodoyeic CD8+, evd to popro HLA 1aéng 2 mapovoidlet avtiydova oto fondntikd T xdtrapa pe vrodoyeic CD4+ kot givar
ONUOVTIKG G avtiyova petopdoyevons Ba a&oloynbovv pe ) gpriion poplokng tvronoinong PCR katnyopiog I kot II (BWH
Tissue Typing Laboratory) ka1 pe tnv epappoyn twv akoAovdev texvikdv: o) Alvcidwti Avtidpacn ITolvuepdong pe m xpnon
edng aAAnlovyiog exkwvntdv (Polymerase Chain Reaction-Sequence Specific Primers, PCR-SSP) kot B) ) Alvodoth
Avtidpoon IToAvpepdong-Avaotpopog YPpdioudg (Polymerase Chain Reaction—reverse dot blot). O mpocdiopiopdg tov
ovyvotitov tov HLA aiinlopdpeov yovidiov Oa yivel pe tov tomo tov Brenstein : GF=1-V1-AgF Evéd 1 olykpion Tov
AAANAOLOPE®V £YIVE [e TOV VTOAOYIOUO TOV ¥, 1) YEVETIKY amdotacn Ba Otoloyiotel pe fdon TV Yovidiak cuyvotnTo BAcEL TOV
tomov cavalli-sfortza:D = 4(1- Cosb) / k-1 6mov Cos® = YV(GfiA) (GfiB) kaféTt o mposdopiopdc 1ov HLA yovidiov pe
epappoyn ™ DNA teyvoroyiag kabiotd duvatd tov mpoodiopiopd HLA edikotitv, ol omoieg dev aviyvedovTal Le EQOPLOYT
TOV TOPUOOCIOKAY OPOAOYIKMY KOl KUTTOPIKAOV TEYVIKAV. XT1 GLVEYELD B0 EVTOMIGTOOV KOIIKOTOMTIKEG HeTaALAEELS Kot Ba
mpoPre@Bodv mpocwTKG veoavTiydva, pe BAcT TIC TPOOUVAPEPOUEVES HEAETEG TPOGOUOIDCGENDY HOPLOKNG SUVOUIKNG Yo TNV
a&loloynong g TpoPAeYns TG AVOGOYOVIKNG dPAGCTG TOV GUUTAEYLOTOG EENTOUIKEDUEVMV VEOUVTLYOVIKGOV TENTIOiV Tamavac-
TM avavegpypévov pe-TAAS. 17-25 (GMP) (LIMPs, ASPs kat bEPTSs) mentidio pxovg 7-13 apvoéémv Oo cvviebodv pe
nueto cvvBeTikdv TeRTOimV oTEPEds Pdong kot Bo KabaploTovv ¥PNCYLOTOLOVTAG LYPN XPOULATOYPAPio VYNANG omddooNg
avtiotpoeng eaong (RP-HPLC) (CSBio). Kabe évo and to TAMAVAC VACCINE 6o anoteheiton and 17-25 (LIMPs, ASPs kat
bEPTS) efatopkevpéva cvuvbetikd veoavtiyovikd memtidio to omoia Oa gival og 5-6 misiveg memtidiov pe GBM-TAAS,
ovuneprappovopévov v MAGE-1, HER-2, gpl100, AIM-2, TRP-2, Ephin305Rvil, (HSPPC-96) kot mentidia Smac-TLR7/8.
Ta gappaxevtikd mpoidvio/suforia TAMAVAC VACCINE 6o oamotelovvrar amnd 17-25 memtidin omd v amodnkn tng
Biogenea Pharmaceuticals Ltd. cGAMP, (GM-CSF), (Poly-ICLC), imiquimod, CpG, ocanwoviveg xoar (MPLAO )
avocotpomomomtég Oa emileyohv yevotumika kot Bo mpocmmombodyv oavéioyo pe T0 YeVETIKO TPo@id Tov kabe acbev) g
TPOCMOTOMUEVOL OVOGOTPOTTOTTOMNTEG 66 Olovg Tovg epPortacpods pe TAMAVAC VACCINE. Tao sufoia TAMAVAC
VACCINE 6o gumeptéyouvy TpocOmonotuévo avacivovaoud OV TmV avocoTpononomtdy cvumepiiapufavouévav tov (GM-
CSF), (Poly-ICLC), imiquimod, CpG, canwviveg A mov cvoyetiCovion pe Mmoonopives. To TAMAVAC VACCINE egivor
AVOGUVOLAGUEVO VEOETITOTIKG Kol TPocsoTomuéva gupoita yo tov kapkivo, Ba cuvodevetar pe Tetanus Toxoid, Poly-ICLC,
GM-CSF, Imiquimod, kot Immune Checkpoint inhibitors kot O amotedodvor amd 17-25 (LIMPs, ASPs ka1 bEPTS) katd péco
opo 7-13 Apwo&éov y v amotelecpatikn di€yepon tov ovityovoeikdv CD4+ kot CD8+ T kvttdpov oe 17 fwog 21
efdopddec pe eEopetikd Tpoeik acpdiewg. Ta TAMAVAC-TM gufoio Oo arnotelovvtor amd 5-6 moiveg TAAS kar In-Silico
OYEOOCUEVMV KOl KPOVTOUOPLOK®DG KOTNYOPLOTOMNUEVOY VEOUVTIYOVIK®Y €EATOUIKEVUEV®DVY VEO-avTiyoviK®v mentdiov. Ta
TAMAVAC VACCINE 0a givot £totpa yuo gprion 1 puiva petd v gyypoen tov acbevoig oty kKAvikn perétn, kabdg avtd to
nentidwn Tpénel va cuvtehovy ek vEOL Yo kGOe 0oBev HETA TV TANTOTOINGT TOV YNVIKOYEVETIKOD TPOPIA KOl LETOAAUKTMUOTOG
TOV ovTioTO®V HETOAayUEVEY TenTdiov ota avtiydva totocvppatdétrag HLA. Ta gappaxevtikd mpoidvia TAMAVAC
VACCINE 600 anotehovvtor oo 17-25 de hovo rertidia mov Ha cvvtiBevion yio k6O évav pepovopévo acbevi.

Moapayoyn Avtoreyov AK (Agvéprtikodv Kvttapov)

Amopévoon povorvpnvev kuttapov (mononuclear cells-MNCs)

H amopdévmon tev povordpnvev kuttdpov (mononuclear cells-MNCS) and ta deiypoto nepupépikon aipotog aclevdv Opddov
A,B&C mov 6o cuppetéyovv 6Ny Topovcsa KAWVIKY HeAETN Ba TpaypaTtomoteital pe euyokEvIpnon og Pabuidmon TukvoTTog e
ypnon dwdduatog eoing (Ficoll-Hypaque). Ta deiypota Oo apaidvoviar 10 gopég oe Opentiké RPMI (Gibco® RPMI 1640
medium) kot Oo axorovBei N avédevon. o ta deiypoto MO Ba akolovBeiton pio emmAéov Tpogpyasio yio ) didonacn TV
oLVOESHOV TOV MuippgvoTov pugdov (single cell suspension) pe yprion 7mg koriayevaong (Collagenase from Clostridium
histolyticum, SIGMA) yia k40e 35ml aparopévov deiyporog. Oa akoAovbel ETmOoN 68 KIVOOUEVO ENMACTAPA Yo 45MenTd o€
Oeppoxpocio TEPPAALOVTOC KOl QGIATPAPIGHO Yl omopdkpuven emmAéov mnypdtov omd nluodg 40 um. Xe coAnvapuo
pvyokévipov 50ml Ba tomoBetovvrar 15ml @ding wor o yiverar emotoifatn 35ml apoawwpévov derypdtov pe 1dtoitepn
TPOGOYN TPOKEWEVOL Vo unv avapetyfovv ot 6o empépouvg otifades. Ta deiypata Ba uyokevipovvtar ota 400g, 200C yuw
35Xentd. Metd 10 TéA0C NG PuyokévTpnong ta deiypata Ba Swywpiloviol oe téooepig Pacikéc (dves: 0poh, MNCs, @koOANG,
KOKKLOKLTTApv/epubpokuttdpmy (sikova 14). Metd v amopdikpuvorn tov opod (aponetddio kon Thdopa) Oa yivetol petagopd
Tov oTpdpatog twv MNCs pe mhaotikn mmétta Pasteur og véa cwlnvapia tov S0ml.

Kaiépyero CD34+ kuttdpov npog AK (Agvoprtika Kotrapa)
Yoppotikn KaAMEPYELR O TLATO

H xaAMépyetog dapoporoinong twv CD34+ mepipépikol aipatog acfevov Opadmv A,B&C mov Ba drapoporombovv mpog AK
(Aevdprtikd Kodtrapa) 0o yivetar oe Opentikd péco Gibco® IMDM (Iscove's Modified Dulbecco's Medium) pe 2% Gibco®
Penicillin-Streptomycin, 1% Gibco® L-Glutamine kot 10% avOpdnivov opod omd vyieic ebglovtég d0tec 1 20% oupdiion
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TAAoHATOC adpavoromuévoy cupmAnpmpatog (560C yio lopa). 150x103 CD34+ kbdttapo Ba emotpdvovtar v nuépa 0 Tng
KoAiépyeag og mata 12-ondv (Corning® Costar 12-well tissue culture plates) mapovsic Human Recombinant GM-CSF Protein
50 (100ng/ml) kot Recombinant Human SCF (50ng/ml). T'a 4 €Bdopddeg to kouttapa Bo KaAMePYOOLVTOL TAPOVGIN TMV TOPUTAV®D
KLTOKIVOV He ouveyels avakailépyeteg avd 3-4 nuépeg. Tnv 51 efdopdda ™ KOAMEPYEWG TO KOKTEIL TOV KUTOKWVAOV TNG
KoAMépyetag Oa nepthappaver Recombinant GM-CSF Protein 50 (100ng/ml) kot Human Recombinant IL-4 (50ng/ml). Tnv nuépa
35 1a AK (Aevdprricd Kbdttapa) mov exkntoydnkov Bo culléyovial Tpog Towtomoinom Kot petémerta Wyokn.

Karépyera og proaviidpactipes

O ap1Budc mov mpoteivetal amd ™ PPAoypapikn ovalntnon yia Evapén koAlepyeidv T-KuTTap®V 1 KUTTAP®V TOYKPENTOG OF
Boavtidpactipeg givar 5 10x106 wottapa. Aappdvoviog vroyn pog 1o peyoAvtepo péyebog tov CD34+ kvttdpov O
Bewpnoovpe okOmIpo vo EAEYEOVE TNV IKAVOTNTO EKATVENG TOVG GTOVG PLOAVTIOPACTIPESG EIGAYOVTAG HKPOTEPO apyIkd aplOpd
(1-2x106 CD34+ xbttopa). o 10 okond avtd 1 dwdwkaocio Ba akorovbel v mopeia g cvuPatikig KoAAEPYEIG HEYPL TO
otadw0 éxmtuéng tov 1-2x106 kvttdpov ta omoin ewwdyovtar tedkd oe Proavtdpactipes. o 1ic mpdteg 3-4 nuépeg
KaAAEpYeWG 0 dyKog Bpenticol péocov Ba eivarl 20ml evd yio kabe endpevn avakoriépyeia Bo dSatmpeitor otabepd ota 30ml.
To KkokTéh KutoKWV®OV Kot M dudpkeln g KoAAEpysag sivar Ba etvon ©dwr pe g ovpPotikng KaAdEpysiag ékmtuéng AK
(Aevdprikdv Kuttapav).

Tpomomoinon TapapéTpoV KaAMEPYELNS
Avdpkelo KOAMEPYELNG

INo va eheyyBel n emidpoacn tov ¥POVOL KOAMEPYEING OTNV EKATVEN TOV KLTTAP®V KOOMG Kol TNV OVOGOPUIVOTUTIKY KoL
AEITOVPYIKT] TOVG SPACTIKOTNTO GUYKPITIKG [E TO ovpuPatikd Tpmtdkorro «4 eBdonadec GM-CSF/SCF + 1 efdopdada GM-CSF/IL
4y» (Harada Y N. Y., 2011) 6a yivouv doxipaotikég kadlépyeieg 2+1, 3+1 wan 5+1.

Opodg karMépyeLag

Ipoxeévon va tpocdioptotody ot Bétioteg cuvinkeg yio v ékntuén tov AK (Agvdprtikdv Kuttdpmv) ot kadlépyeieg Oa
devepynBolv 1660 TaPOVGio AVTOAOY®V Y10 KGBE TEPITT®ON 0pdV OGO Kl GALOYEVAOV 0pdV TNG (010G 1) SL0POPETIKOV OUAd®V
amd TV opdda aipatog tov deiypatog aclevav Ouddov A,B&C mov Oa cuppetéyovv oty mapodco KAWVIKY HEAETT.

AV0G0QUIVOTLTIKY AVAAVGY

Yg OAn 11N dldpKeEwW TOV KoAMEpyEudV (TovAdylotov kdOe pic popd/efdopdda) éva pépog twv kvttdpwv (50-100x103) Oa
ovAAéyovtar og eroAidio Sml (Polysytrene Tube BD) mpokeipévov va eheyyfei n otadiokn andAelo Tov apyEyovoy yapaKTpa
TOV KUTTAPOV KOl 1) 0A0EVO OLEAVOUEVT] E£KQPOCT EMPAVEINK®OV STV pverosddv AK (Asvdpriikdv Kvuttdpwv), pe
KUTTOPOUETPia poric. Me v 0AOKANpwoT TV KOAMEPYEIDY oe OAEC TIg cLVONKeC Ta mapayopueve AK (Agvdpiticd Kottapa) Oo
ENEYYOVTAL MG TTPOG TN HLELOELST TPOELELGT] TOVG, TNV UTMAELD TAUCHATOEDDV KOl AOITAOV OLOTONTIKGOV deiktdv (T-kdtTapa,
B-kuttapa, NK kotrapa kAm)

Qpipavon tapoyopevov AK (Asvéprrikdv Kutrapov)

Me mpocdéteg tov vmodoxéwv tomov Toll (TLR-LS) Metd omd amdoyvén yuxbéviov AK (Asvdpitikaov Kvuttdpwv)
oAoKANpoUEVEV KadepyewdY og dekamhdoto 6yko Gibco® DPBS (Dulbecco's Phosphate-Buffered Saline) kot puyokévipnon
ot0. 400g, 40C yw Shentd Oa yiveton emiotpmon 2-3x106 AK (Agvdprtikwv Kuttapwv) /onh og mdta 6 ondv (Corning® Costar 6-
well tissue culture plates) pe mpocnkn TV KLTOKIVOV KATAANENC TN KaAlépyelag mpv v ywoén (100ng/ml GM-CSF, 50ng/ml
IL-4). H opipovon Ba yiveror pe Koktéh tov ayoviotdv R848 (4ug/ml) & Poly(l:C) (20ug/ml) & Euporiov TAMAVAC-TM
VACCINE Béon Biproypoeiog yio 24, 48 ko 720peg evd Oa vmdpyet mévto Kot piot TOLAGIOTOV 0T HAPTLPAG, XOPIg
wpipovon.

"Eleyy0g avoco@aivotomov drapopomoineng npog AK (Asvéprrika Kotrapa)

Ye oM 1t Sdpkeln g kodépysiag AK (Aevépitikdv Kvuttapwv) Oa eléyyetonr n otadiokn avénon g EKOpacng Tov
yopaxtnpiotikov deiktn AK (Agvdprtikdv Kvttapwv) CD11c kot tov deiktn pveroedmdv AK (Agvéprtikmv Kuttdpov) CD33 pe
TOVTOYPOVI TTopakorovOnon g peimong Exppaong yuo. tov CD34 deiktn. To kabe deiypa o enmdleror mapovsio 10ul FITC
anti-Human CD11c (EXBIO) / PE [71] anti-Human CD33 (Cytognos) ka1 20ul FITC anti-Human CD11c (EXBIO) / APC mouse
anti-Human CD34 (BD Pharmingen) ka1 6a. ovaivetor.
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Avoco@aivotumikog £heyyog dswktdv wpipavons (Kvtrapopsrpio poig) AK (Asvépirikdv Kuvttapov) ohoxkinpopévig
KaAMépyerag

Me v xvtrapopetpio pong (Flow Cytometry — FCM) gléyyetan n ékppacn piog npoteivng (dtadvtig 1 Stopepufpovikig) kabog
KOl TO OGO TNG &V AOY® TPOTEIVIG N TO TOGOGTO TOV KVTTAP®V OV TNV mapdyovv. Amapoitnto Prpa eivol  cdvdeon evog
AVTIoOUATOG OV PEPEL PBopilovca ypwotikn (1 omoia avayvopiletatl omd T0 KUTTAPOUETPO PONG) UE TNV VIO HEAETN TPWOTEIVY.
ITio cvykekpipéva, pio SEGUN EOTOC EVOG LELOVAOUEVOL UNKOVS KOUOTOG Samepva T por) VO vypol (T.y. OAKO aipa, StAvpa
pe kotrapo K.o.). ‘Evag apBudg avigvevtdv ¢hopiopot tepidiiovy 1o onpeio 6mov 1 déoun 100 pOTOG Stamepvaet T por Tov
vypoV¥. Kdbe copatidio peta&d 0.2 kot 150 pkpopétpov aimpolpevo oto vypd okeddlel T0 pmg mPpog Kamow katevhuven Kot
mapdAinia ta eBopilovta aviicdpato mov gival Tpoodedepéva oTo coUatido deyelpovtal Kot EKTEUTOVY MG AAAOD UNKOVG
KOpaTog 0md avTd TG TNYNG. AVTOS 0 GVVOLACUOC oKedacuEVoL Kat PO0pilovTog PWTOC TapaAAPAVETOL OO TOVG AVIYVEVTES
Kot HeTd amd ovaAvcT GLAAEYOVTOL TANPOPOPIES OYETIKG [LE TN QLOIKN Kot YNk dopn ke pepovopévov copotdiov. H
gunpocta oxédaon "FSC" (ex tov Forward Scattering) oyetileton pe tov 0yko tov kuTTdpov kot  ntAdywa okédaon "SSC" (ex
tov Side Scattering) efaptdrol 0md TNV €0MTEPIKN] TOAVTAOKOTNTA TOV COUATIOOL (T.)., CYHUA TOL TLPNVA, aPONUOS
KUTTOPOTAAGHATIKOV cOUATIOIOV 1| adpdtnTo KLTTopikng pepfpiavng). O avocoeavdtunog wpipavong tov AK (Aevéprtikdv
Kvuttdpwv) mov ekntoybnkav 0o eréyyetal opuéomg UETE TNV OPIHOVOT Kol GUYKPITIKG UE TIG OUASEG EAEYXOV G TPOG TNV
Exppoor cvvdeyepTtikdv popiov. ITo cvykekpyévo oto deiypata Ba mpootifevior 10ul PerCP anti-Human CD86 (EXBIO),
APC anti-Human CD40 (IMMUNOSTEP), PE anti Human CD83 (EXBIO) yio endaocn kot peténerta avéivon. Me v
ohokApwon tv kedlepyeidv AK (Aevdprtikdv Kuttdpwv) ola to deiypota Ho Ta0T0m0100VToL 0G TPOG TV TAPOVGI0 SEIKTMV
AK (Aevéprtikdv Kvttapwv) (CD11c, HLA-DR), aAld kor Ty anovoio deikt@v TAaouotogdikng tpoéievong AK (Aevdpitikdv
Kvttapwv) (CD123) kot Aommv apomomtikdv dewktov (Lineage: CD3, CD19, CD14, CD16, CD20 & CD56). ‘Etol kdbe deiypo
0a enwaleton mapovsia 10pl APC anti-Human CD11c (EXBIO), PerCP anti-Human HLA-DR (EXBIO), PE anti-Human CD123
(EXBIO) ko Spl FITC Liquid KOMBITEST™ CD3/CD19/CD14/CD16/CD20 /CD56.

"E,eyyog opipoavons pe TAMAVAC-TM VACCINE Epfora

INo v opipavon tov kuttdpmv pe euPorla 1 ETIGTPOOT TOVG O€ ThTa HETA TV andoWLEN Ba yiveTal 6Tmg akplBdg Kot otV
nepintwon tov TLR-Ls. @a akolovBei opipavon ce cuykévipmaon 4% tov telikod oykov avd onn pe epffota. ITo cuykekpipéva
Ba ypnowomotovvtor ta In-Silico oyedaouéva kot KPAVTOHOPLOKAS KOTNYOPLOTOUNUEVE, VEOOVTIYOVIKA KOl £EATOUIKELUEVA
Epporia TAMAVAC-TM VACCINE og cuvdvaoud e ynueobepansio Bevacizumab 10mg/kg ka6e 15 nuépeg, Temozolamide
150-200mg/m2/muépa yioa mévie nuépeg kbe 28 muépeg kot Pembrolizumab, Egywpiotd kobdg kot 6e Surhovg Kot TPUTAovg
oLVOLAGHOUE Yo 24, 48 Kot 72dpeg evd Bo vITdpyel TavTo Kal pio TOVAGYIGTOV 0T LAPTVPAG, YOPIS opitavon.

Mopo@olroyiki] Tavtomoinen AK (Aevoprtikdv Kvttapov) petd v opipaven pe TAMAVAC-TM VACCINE Eppéira

o wyvpdtepn TPOooKOAANCN TOV KLTTApOV Ba yivetal €01KN TPOoENeEePYAcio. TOV AVTIKEIUEVOPOPOV TAOKADV HE SLGAVLO
Betikng poptiong (HistoGrip 50X- Invitrogen histochemical reagent). O miaxeg Ba gpPomtiCovran yo 1-2Aentd o€ apouwpévo o€
aKeTOVN S1dAvpa TEMKNG cvykévipoong 1X, akoiovBovv 3 dwadoyikd Eemiduata oe ameotaypévo H20 kot otéyvopa otovg
600C y 1dpa. Mikponocsdtnteg Tov INUATOG TOV KUTTAP®V Ba EMOTPOVOVTOL 0TO TAOKAKLO LE Yudhveg mimétteg Pasteur og
oplobetnuéva pe Dako Pen (Biotech) mhaicio kot Bo pévouv yua otéyvopa o Beppokpacio mepifailovtog 6An voyto (overnight

air dry).
Xpovooraypappo KMvik®v cvoppavrov ko Aosoroyic EMBOAIQN TAMAVAC 1&2

To ypovodidypappo KMVIKOV cupfaviav yio Toug aobeveic mov éafav tovAdytotov pio d6on epforiov TAMAVAC VACCINE,
Ba vroloyotel amd To Yepovpyeio péxpt To Bavato Tov acbevi). H cuvoiwkn emPimon Ba opiotel mg o xpdvog mov Ba mepdoet
amod TN S1dyveoT) Tov Kopkivov péxpt Tov Bavato 1 v tekevtaio nuepounvia yopriynong twv TAMAVAC VACCINE ctov/otyv
acBevn. H pébodog Kaplan-Meier 6o ypnoylomomBel yio tov vmoroyiopd g mbavotntog va givar évag acbeving erevBepog
ocupfapatog kotd tn dipkela Tov epPoracpov tov pe T TAMAVAC VACCINE. H duapeon emPioon yopic eEEMEN (PES) ko
N ovvoliky emPioon (OS) Oo vroloyiotovv emiong avrtictoyyo. Metald Tav eyyeypappévey acbevav, wo didueon tipq (110-
145) copotik®v TopoAlaydv evog vovkieoTidiov avd Oyko (gdpog, 75-158) Ba doxipootel pue o diaueon tun (58-63)
KOSIKOTOMTIKOV HETOANMAEEDV avd dyko (0pog, 32-93) ypnowonotdvtag aAinlovyio. 0OAGKANPOL TOV EEOUATOC, KOl 1| EKPPACT
oG vrroopddac RNA Oa emiPefaimbei pe avirvon oliniovyiog RNA (aliniovyio RNA). Avtéc 0o meptlappdvovy petarddéelg
ov Bo moapatnpovvtal cvviiBwg oto YAoloPAdotmpa kot emnpedlovv ta PTEN, RB1 kot EGFR. 6o dokipactovv emiong
petaArdéeg IDHI 1 IDH2. 2 éw¢ 3 acBeveic avapévetatl va omocuphodv AOYm averopkovg aplipod SpacTIK@OV VEOETITOT®OV 1|
eEEMENG g vooov petd amd aktivobepaneio. o Tovg vdolowmovg acBeveis, o d1apecog aptBuog Kol To PNKOG ApIvoEEDY TV
nentidiov mov o evempatdvovtal avd euporio Oa givor 17-25 (LIMPs, ASPs kot bEPTSs) katd péco 6po 7-13 AA o kabévag amd
ToVg 1d10V¢ ToVg acbeveic mov Ba TPoépyovtar omd copaTIKA peTaArdypata 12 (edpoc, 7-20) ko 24 (svpog, 15-30), avtioToyya.
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To guforio TAMAVAC VACCINE 6a egpoppoctel katd tn d1dpkelo tov KOKAmv yopnynong Bevacizumab 10mg/kg kabe 15
nuépeg kot Temozolamide 150-200mg/m2/muépo yio mévie nuépeg kabe 28 muépeg petd v olokAnpwon g Oepameiog
ynuetoaktvoPorioc (CRT) oe cuvdvoopd HE TPOCOTOTOMUEVOLS OVOGTOAEIS TV onueimv gléyyov TOV GVOGOTOUTIKOD
GLOTAOTOG Kol avtdroyn devdprtiky DCTS avocobepancia pe tumor-lysate pulsed DCs. ZEekwvédvtag tnv nuépo 14 mpv amd tov
TPMTO KVKAO YopNynons twv Bevacizumab 10mg/kg kdBe 15 nuépeg ko Temozolamide 150-200mg/m2/mpépa yio mévte MUEPES
k@0e 28 nuépeg, ot acbeveig and v Opddoo perétng AcBevav (Group 29 AcBevarv) Bo Adfovv 7 eppoitacpovg pe eppfoia
TAMAVAC VACCINE yw 7 eBdopddes. ®a ypnoyomomBodv 900 pg avé memntido ové ¢laiidio, akorovBodueva and dHo
avapvnotikég d0oelg okTd Kot dekaébt efdopndadeg apyotepa. o kabe doom, ot degapevig epforiov Ba yopnyovvtor gviog €&
POV and TV andyvén pe Un TEPIOTPEPOUEVO TPOTTO GE £Vl aTd T TECCEPN MG KOl TEGGEPO AKPO. B0 ETTPETOVTOL TAVTOYPOVA
QAPLOKO 7OV KPIVOVTOL OTOPOiTNTO Ylo. TNV EMOPKN @POVIId0 Tov 0oBevovg, GUUTEPIAAUPBAVOUEVOY TOV TOVTOXPOVOV
KOPTIKOGTEPOEIODV Y10 CUUTTMOMOTO TOV o)eTilovtan pe eykepoalkd oionua. Ta epPodiio g perétng 6o yopnynbodv axdpo Kot
o€ acbeveig mov yperdlovral meplocotepo amd 4 mg de&apnedalovng v Nuépa evtog entd Nuepdv and v Evapén g xopynons
tov guforiov TAMAVAC VACCINE. H vk a&toAdynon kot topakorobonon Bo wpaypoatonomdei ypnoylomoidvtag to
kprmpo RANO yua v A&ohdynon AvocoBepaneiog Andxpiong Nevpo-Oykoroykod AcOevn.

MEAETEX TAPATHPHXHX

KAINIKO-EPTAXTHPIAKEX MEAETEX ITAPATHPHXHX KAl AIEPEYNHXHX THX KYTTAPIKHX KAI
XYMIKHX ANOXTAX MEXQ THX MEOGOAOY ENZYMO- XYNAEAEMENHX ANOXOIIPOXPO®HXHX (ELISA)
KAI THX ANAAYXHX THX YI'PHX BIOYIAYX OI'KQN AXOGENQN ME TAOIOBAAXTOMA IIOY
EMBOAIAX®OHKAN ME TAMAVAC VACCINES KAI TOYXZ XYNXOPHIHOHKAN BEVACIZUMAB 10MG/KG
KAG®E 15 HMEPEX KAI TEMOZOLAMIDE 150-200mg/M2/HMEPA I'TA IENTE HMEPEX KAOE 28 HMEPEX KAI
AYTOAOI'H AENAPITIKH ANOXOGOEPAIIEIA XE XYNAYAXMO ME T'ENETIKA IMPOXQIIOINOIHMENOYZX
ANOXOTPOIIONIIOIHTEX KAI ENAN ANAXTOAEA ZXHMEIQN EAETX0OY TOY ANOXOIOIHTIKOY
XYEXTHMATOX EXTOXEYOMENOY KATA TOY PD-1 THX PEMBROLIZUMAB, E®OXON AYTOX EINAI
ATAGEZIMOZX, KATA TA XPONIKA MEZOAIALTHMATA TQN APXQN THE 6", 1312 KAI 251 EBAOMAAAX

Egappoyn t™g pedoédov evivopo-cuvvoedepéiviig avosompoopéonong (ELISA) yo v aidroynen kor oigpevvion g
KUTTOPIKIG KOl YUMIKNG avooiag TOV 000evav mov gppoiracOnkay pne TAMAVAC VACCINES kot Tovg cuvyopnyfdnkav
Bevacizumab 10mg/kg kdBe 15 npépec ko Temozolamide 150-200mg/m2/mpépa Yo mévre nuépeg kabe 28 mpépeg,
avtoroyn oevoprtikyy DCTs avocoOespameio, YEVETIKA TPOCOTOTOUUEVOVS GVOGOTPOTOMOMTES KOL VOGS OVOOTOLENG
onueiov eA£y0v TOV GVOGOTOMTIKOY GVOTHNOTOS 6TOXEVOREVOL KuTd Tov PD-1 Tng Pembrolizumab, epécov avtog swvor
O100£6110G, KATA T (POVIKG HEGOSUGTNATE TOV apYAV TNG 6", 13" Ko 25" gfdopadog

Mo apoinyia (30 ml) Ba yiver otovg 29 acbeveic g Tapovcog mpwv Ty Evapén g cvvdvactiknc Oepoarnciog TAMAVAC-TM
aAld kot peta v oAokAnpmon tov gpfortacpod tovg pe ta Eppomo TAMAVAC VACCINES. Xto onueio avtd g KMVIKAG
uekétng Ba ypnoporomoovpe v texvikn ELISA yia tov mocotikd mpocdopiopd tov IL2, 1L10, 1L16, TNF-a, granzyme-b,
IgM, 1gG, IgA, IgE, CMV IgM «a1 1gG, EBV IgM «au1 1gG, toxoplasma gondii IgM ko 1gG, anti-dsDNA, ENA kot avtiodporo
avti-kapdrolrivng. O vymidtepog Babuog WHO grade oyetiCetan pe perwpévo apbud twv CD3 (p=0.011), CD4 (p=0.015), CD8
(p=0.048) tov KAdopatog CD4/CD8 (p=0.027), 6mwg erniong pe pewwpéveg twég 1L2 (p=0.018), C4 (p=0.02) xon 1gG (p=0.05).
Yyniotepo WHO grade oyetiCeton pe peyarvtepeg elheiyelg g avooioc. Ot tedevtaieg givar Topodceg TOG0 6T YLLIKT 0G0 Kot
otV kuttapikn avooia. H mocotta tov CD4 kot ot tipnég g IL2 amotedlodv onpoviikovg napdyovieg Tpofieyns tov Bobov
kaxonBetag katd WHO. O apiBpdc tov CD4 Betikdv kuttdpov oyetiletor avtiotpopa pe po Kodvtepn emPioon acbevav pe
yvhooPrdotopa. IIpoteivoupe po mpoeyyepntiky a&loldynorn Tov 0voGOAOYIKOO GLGTNUATOS of acbevelg pe yAowwpata. Ot
apBpoi CD4 kar ot tipég g IL2 amotedovv onuavtikods mapdyovieg mpofieyng tov Pabpov kakondewag katd WHO. Evvoikoi
TPOYVMOTIKOL Tapdryovteg eivarl 1 vedtepn nhikia katd ) didyvmon (p=0.020), yeipovpykn agaipeon VS o1epeoTakTikng Proyiog
(p=0.042), cvuminpopatiky ynueobepancio (p=0.028) war axtwvobepancio. (p=0.002), kabbc wor apBudc CD4 Betikdv
KuTTapev Gveo tov 200 /mm3 (p=0.001). O televtaiog amotedel Ko aveEdpTnTo TPOYVWOTIKO TTopdyovta, emifivonc. Emiong
TAPOTNPOVVTOL SAPOPES AAANAETIOPACEIS HETAED TOV SOUDV TOV AVOGOAOYIKOD GVOTNUATOG. H TEXVIKN TNg KuTTOpOpETpior poNig
Ba gpapuootel Yo Tov kabopiopd twv CD3, CD4, CD8, CD19, CD16+56 fetikdv kuttdpwv kol khdopatoc CD4/CD8. Ot 29
acbeveic g mapovoag kKAvikng peAétng avapévetar vo mapovotdfovy avénuéveg tyég twv 1L2 (p=0.000), TNFa (p=0.033),
1gG(p=0.011), IgA(p=0.027), C4 (p=0.026), CD3 (p=0.001), CD4 (p=0.000), CD8 (p=0.002), kAdono CD4/CD8 (p=0.000),
CD19 (p=0.04) xon peiopéveg v IL10 (p=0.05) og chykpion pe avtég Tov giyav petpnbel pv v Evapén tov epPporlacpon Tovg
pe ta epupoie TAMAVAC VACCINE kot tng cvvdvaotikng Bepanciag tov pe Bevacizumab 10mg/kg kdbe 15 nuépeg ko
Temozolamide 150-200mg/m2/muépa yioo mévte nuépeg kabe 28 nuépec, avtdroyn devoprrikny DCTs avocobepameio, yevetkd
TPOCOTOTOMUEVOVS OVOCOTPOTOTOMTES KOl TOV OVAIGTOAENS OMUEI®V EAEYYOVL TOV GLVOGOTOUTIKOD GUGTHLOTOS GTOXEVOUEVOL
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katd tov PD-1 ¢ Pembrolizumab, epdcov avtog ewvat S100£€010¢, KOTA TO POVIKE HEGOIOOTAHATO TV apydV TG 6™, 13M kot
25" gfdopnadag. Agv avapévetar va mopatnpniel KOTOW GTOTICTIKG CMUOVTIKY SloQopd TPV Kol LETA TOV EUBOAAGHO TOVG
OXETIKA pe Toug pikpoflakove mapdyovteg, odkd NK-wottapa, IgM, IL16, granzyme-b, RF, ANA, ENA, anti-dsDNA ko
OVTIOMUOTO TG AVTIKOPIOMTIVIG.

Métpnon 1OV KOTOOTOATIKOV emdpdcswv Tov TAMAVAC VACCINE otn onuovpyic omolkKidv TOV KOPKIVIKOV
KVTTApOV aclevdvy mov Tovg yopnynOnkev Bevacizumab 10mg/kg wdfe 15 npépes wor Temozolamide 150-
200mg/m2/mpépa Y wévre npépes kaOes 28 nuépec, avtéroyn oevoprtiki) DCTs avocoBepomeio, yeveTikd
TPOGAOTOTOUNUEVOVS (VOCOTPOTOTTONTES KOL £VAV  OVUGTOAEN ONUEI®V EAEYYOV TOL EVOGOTOUTIKOD GUGTINOTOS
otoyevépevov katd tov PD-1 g Pembrolizumab, epdcov avtog eivar d10.0£6110G, KATA TA YPOVIKG HECOOLAGTINATO. TOV
apy®v TG 6", 13" ko 25" gfoopddag

Ta kotrapa acBevav mov tovg yopnynbnkav Bevacizumab 10mg/kg kabe 15 nuépeg kot Temozolamide 150-200mg/m2/mpépa
v TEVTE NUEPES KéBe 28 nuépeg, avtoroyn devopitiky DCTS avocobepanein, yeveTikd TPOCOTOTOUUEVOVS AVOGOTPOTOTOMTEG
Kot EVOG avaoTOAEN GNUEI®V EAEYYOV TOV BVOGOTOMTIKOV GUOTIHLOTOG GTOYELOLEVOL Katd Tov PD-1 g Pembrolizumab, epdcov
aUTOG vl S1B€CILOG, KATE TO YPOVIKG LECOSWCTHLOTA TV apydv g 61, 13" ko 25" gfdopddag o tomobetnboldv ot
nAGkeg 96 ppeatiov ota avtictoya péca kallépyelog, o€ mokvotnta 1 x 104 kdttapa / epedtio (g1g tpumhovv) oe didAvpa 100
uL. Tnv endpevn puépa, Ba enwactovv pg¢ TAMAVAC VACCINE énov petd and 72 dpeg, 0o tpootefodv MTT (5 mg / mL) ota
Qpeatio. Kot atn cuvéxeln ta tpuPrio 96 ppeatiov Ba enwocTtodv Yo 4 dpec. LN cvvéyeta, Bo mpootedovv 100 u DMSO. H
amoppdéenon (OD) 6o petpnbei ota 570 nm o évav QUOROTOUETPO. XTn ouvéyela, Ba mpaypatonomnbel o cepd ond
KA@VOYOVIKOUG TPoGdopiopons emBimong yio va eKTiuioovpe v evaictncia tov Kuttdpmv acbevdv Tov Tovg yopnynonkoy
Bevacizumab 10mg/kg ka0e 15 nuépeg kar Temozolamide 150-200mg/m2/muépa yio mévte nuépeg kébe 28 nuépeg Kot avtdroyn
devdprtiknp DCTs avocobBepomeioc e ouvivacpd pe ovaotoleic onpeiov €Aéyyov TOL AVOCOTOUTIKOD GLGTHLOTOG
ocvumeprappavopéveov tov PD-1: (Nivolumab, Pembrolizumab kot Cemiplimab), PDL-1: (Atezolimumab, Durvalumab kot
Avelumab) kot g CTLA-4: Ipilimumab, gpdcov avtoi gwvor 100€61101, KOTA TOL YPOVIKA HEGOSIGTHIOTO TOV apYdV TG 615,
13" ko 25" gfdopddag.

Métpnon g eVioyLTIKIG Kol enay®Yikig enidpacng Tov TAMAVAC VACCINE eri ng Pembrolizumab otnv anéntoon
TOV KUPKIVIKOV KVTTAPOV 6YKOV 060evav mov Toug yopnyfqdnkav Bevacizumab 10mg/kg wa0s 15 nuépeg, Temozolamide
150-200mg/m2/muépa yio wévre nuépeg kaOe 28 nuépes kK avtoéroyn devoprtikiy DCTS avocoBepameio kaTa TO YpPOVIKA
LEGOOLOCTILATA TOV APYAV TG 6", 13" ko 25" gfdopddag

INo va eéetaotel edv o avaotartikd amotedéopata g TAMAVAC-TM ocuvvdvaotikh Bepaneio cuoyetiCovral e v emayoyn
ATOTTMOONG TOV KLTTAP®V 0ykohoyukoV acBevi) mov Ba vroPfAinBolv oe aymyn pe TAMAVAC VACCINE «ot Pembrolizumab,
péve Tovg | o ocvvdvacpd pe Bevacizumab 10mg/kg ka0e 15 nuépeg, Temozolamide 150-200mg/m2/mpépa yio mévte nUéEPeg
KkGOe 28 nuépec kot avtdroyn devoprtikny DCTS avocobepancio yio 48 dpeg, ta kdTTOpo Ba avaivbodv pe kuttapopeTpion porg
dutAng ypoong pe avvegivn V-FITC / PL. H Oepaneio pe¢ TAMAVAC VACCINE kot Pembrolizumab avapévetat vo mpokaréost
abENON TOV AMOTTMTIKOD ATOTEAEGHATOG, 6 cVYKplot pe T Pembrolizuma pévn tg. H cvyyoprynon tng Pembrolizumab pe
TAMAVAC VACCINE avapévetor va €xel opavIike VYnAOTeEPE TOGOOTA UTOTTOONCOE GUYKPION WE TIC OMASEG EAEYYOV Kol
Pembrolizumab, avtictoya. Avtd ta anotedéopata avapévetal va avadei&ovv 6Tt 1 TAMAVAC-TM cvuvdvactikn Ogponcio Oo
umopovoe va. GUUPBAAAEL CNUOVTIKG OTN UEI®ON TOV TOAAUTAAGLOOUOD KOPKIVIKDY KLTTAPMV, O0dEKvOOVTaS OTL To
TAMAVAC VACCINE evégyopévog va £xouv poAo GTOV OTOTTOTIKO KUTTAPKO Bdvato.

Kvklo@opoOpeves peTpfoic 10606TAOV £KQPpact)g Prodsiktd@v og shevBepo kutTapikd DNA (¢fDNA), EAe00gpo kuTTapiko
RNA (cfRNA), kow Kukho@opovTeS TPOTEIVES 060ev@Y OV TOVS YopNYiOnKav Bevacizumab 10mg/kg kG0s 15 nuépeg ko
Temozolamide 150-200mg/m2/qpuépa ywo mévre muépes kaOs 28 nuépsg, avtoéroyn devoprtukyy DCTS avocobepancia,
YEVETIKA TPOCMOTOTOUREVOVS (VOGOTPOTOTOUTEG KOL EVOG OVAGTOAEN ONUELMV EAEYYOV TOV (VOGOTOUTIKOD GUGTILOTOS
otoyevépevov katd Tov PD-1 tng Pembrolizumab, s@bcov avrtog swvor dwBécipog, o€ ocvvovaopd pe to gppfora
TAMAVAC VACCINE kota to povikd pecodtocTipate Tov apy®v g 6", 13" ko 25" gfoopnadag

H Proyia Tov 16100 gvd€yeTor vo unv EMTPETEL TNV IKOVOTOMTIKY] OVIYVELCT] TOV OYKOV GE€ TPAOILN CGTASIN 1| GE TEPIMTAOCELS
VIOAEUHOTIKNG VOGOV Kot KATG avTov Tov Tpdmo 1 Proyia dev eivar KatdAAnkn yuo éleyyo. Emmiéov, n xpovik) Kot yopiky
ETEPOYEVELD TOV OYKOV UTOPEL VO LEIDGEL TNV TPOKTIKN YPNCUOTNTO TOV 10TOV Proyiog mg epyoieia, yio TNV mapokolovdnon g
mpoddov g Bepaneiag Tov 6ykov Kol TV ooty agloldynon tng avtamokpiong oty Beponeio. Edwdtepa, oe moAvesTIOKEG
HOPOES OYK®V, eVOEXeTOL va. glval omapaitnto 1 SlEvéPYeEln AMyYne TOAMATAOV Ployidv yio vo damotmdel pe axpifela n
nmaforoyio Tov OyKov, KaOMG o1 OyKol eEEMOGOVIOL GLVEXDG, TOGO YWPIKA OGO Kot YPOViKA, Katd 186i0v GKOTOL 1 Kol MG
amotéleopa o¢ mpog v Bepancia (Perakis & Speicher, 2017). Me Bdon lowdv 1o mpoovapepbivia, oTny Tapodco KAWVIKN
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perém Bo akolovbnBei pio ehdyioto emepPatikny S0dKaGio HETPNCEOV TOV TOGOGTAOV £KQPAcNS Plodelktdv e eAevbepo
kuttapikd DNA (cfDNA), EAevBepo kuttapicd RNA (cfRNA), kot kukAopopovteg TpmTeives, antn ¢ vypng Poviog peta&d
TV acbevdv mov ohokipocav tov gpforacpd TAMAVAC VACCINE ce cuvdvacpd pe Bevacizumab 10mg/kg kabe 15
nuépeg xar Temozolamide 150-200mg/m2muépa ywoo mévte muépeg kabe 28 muépeg kot ovtoroyn oSevoprtiky DCTs
avocofepaneior KATé TO YPOVIKA LEGOIOTANLATO TOV apxdV Tng 6", 13" kol 25" gldopddag, n amotelel Abon oe avTA T
mpoPApaTa, Kot ¢ po cuvexmg eEeloodpevn dodikacio Tov Bo enttpéyel TNV ddyvmon Kot eEEMEN ToL OYKOL Kot GLGIKE Ba
dmoEL TOATIHES TANPOPOPIES CYETIKA e TOV Kivduvo, TV mpdyvmon oAld kot v mifavdtnto vrotponng ¢ maboroyiog. H
avéAivon tov kukhoeopdvtog DNA tov dykov (ctDNA) Ba nepilapfavel tov gviomiond kat v avaivon Opovopdtov DNA mov
B exkpivovtotl amd to KOHTTEPA TOV GYKOL 6TV KUKAOQOPia TOV aiplatog. Me TV anopdvmcT) Kot TNV avaAvon ToV oAANAoV IOV
tov ctDNA, Ba pmopodv va ovayvepiotody Kot v avoivfodv To emimedo EKQPOCTG GUYKEKPYEVOV YEVETIKOV OAAAYDV OV
ovoyetiloviol pe Tov gyKeQoAKd Oyko acBevov mov Ba eufoliacbovv pe Bevacizumab 10mg/kg kdBe 15 muépeg Kot
Temozolamide 150-200mg/m2/muépa vy mévte muépeg kébe 28 muépeg, avtoroyn devoprtiky DCTS avocobepameio ko
TAMAVAC VACCINE e&atopkeopéva guforta. Ot teyvoroyieg cfDNA pmopodv vo aviyvedcouy GUYKEKPIUEVES UETAAAAEELG
610 ctDNA 71ov givar evOEIKTIKEG EVOG OYKOV eYKEQALOV. AVTEG Ot PeTaAAAEELS Ba pumopel vo TEPAOLBAVOVY LOVOVOUKAEOTIOIKES
petaPoréc (SNVs = single nucleotide variants), sicoymyéc/Swaypapég (indels), 1 peyoldtepeg dopkég petaPoréc, OmmG
OLYYWVEVLCELG YOVISIOV 1| XPOUOCOMIK®V avakototdéemv (Mair & Mouliere, 2022). H avdlvon tng mowihiag tov apdpod
aviypdewv (Copy number variation- CNV) tov cfDNA emitpénel tov eviomiopd aAhaydv otov aplOpd avitypdemv tov DNA,
OIS EVIOYVOELS N SLLYPAPES, OL OTTOTES LITOPOVV Vil TAPEXOVV JESOUEVA OTO YEVOLLKO TOTO TV OYK®OV Tov gyKe@diov (Mouliere
et al., 2018; Sun et al., 2019). Avtég o1 TpoNyUEVES TEXVOLOYIEG EMTPEMOVY GE TPAYUATIKO YpOVo (real-time) v mopakorobOnon
NG SUVOUIKNG TOL OYKOL KOl TNG avTamdkplong Tov ot Oepaneio péow g avdivong tov ctDNA og d1dpopeg oTIyiéc Kotd )
duipkewn ¢ OBepamneiog. Avtd Oo emttpénel TOV EVIOMIGUO VEOEUPAVILOUEV®Y YEVETIKAOV OAAOYDV KOl UNYOVICU®OV OVTOYNGS,
Kabodnydvrag £101 TIg amoPdoelg oyeTikd e T cvvdvaotiky Bevacizumab 10mg/kg, Temozolamide 150-200mg/m2/muépa,
avtoroyn devopitikny DCTs avocobepomeio kat TAMAVAC VACCINE e&otopukevpévn Oepamneia.

KukAo@opoopueveg neTPHGELS TOGO0GTAOV EKQP PSS BlodEIkT®V 68 KuKLOPOpovvTa KOTTAPO TOV 0YKoV (CTCS) a60evadv mTov
Tovg yopnyNOnkav Bevacizumab 10mg/kg kaBs 15 nuépsg, Temozolamide 150-200mg/m2/muépa Yo wévre nuépeg kaOs 28
nuépseg, avtoroyn devoprtiki) DCTS avocoBepameio, YEVETIKA TPOGCOTOTOUNEVOVS GVOGOTPOTOTON|TES KUl EVOS OVUGTOAEN
oNUEIOV EAEYYOV TOV UVOGOTONTIKODY GUGTIOTOS G6TOYEVONEVOL KOTH Tov PD-1 g Pembrolizumab, epdcov avtog eivar
owbéopog, o ovvovaoud pe ta gppoio TAMAVAC VACCINE katd ta ypovikd PHeECOSUGTNOTE TOV 0pY®OV THS 65,
13" ko 25" gfdopddag

Ta CTCs egivar k0tTapa mov mpoipyoviol amd évav mpotonabn N dsvteponadn (uetootatikd) YKo KOl GUUUETEXOLV GTN
petactatikn Swdikacio. QoTd00, N KLTTAPIKY| petakivnon sivatl eEoipeTikd moAOTAOKY Kot ot mafoyevetkol TG punyovicpol
mpEMEL va. Slacapnviotovy TANpes. Eniong, mapapével acapéc edv to CTCs mpoépyovtal and keviptkods vrominbucpong tov
OYKOL 1 OV OVTITPOCMOTEVOVV T0 GLUVOAO TOV Oykov (Massagué & Obenauf, 2016). Avtd to KOTTOPA E1GEPYOVTIAL GTN POT) TOV
Spopwv froloykmv vypav, 6nmg To aipa, To ENY (kevipikd vevpikd cdotnua) Kot to o0pa. Qotdoo, givol onuavtikd vo
AVOQEPOLE OTL, OTNV TEPIMTMOON TOV EYKEPOAMKAOV OYK®V 0acbevdv mov Tovg yopnynbnkav avtéroyn devdprrikry DCTs
avocobfepaneio, YEVETIKG TPOCMTOTOMUEVOVS AVOGOTPOTOTOMTEG KOl EVOG AVOGTOAEN ONUEIOV EAEYXOV TOL GLVOGOTOUTIKOV
GLOTAUOTOG GTOXEVOUEVOL Katd Tov PD-1 g Pembrolizumab, epdcov avtog vat d100€0110c, 68 cuvOLAGHO UE T, EUPOAa
TAMAVAC VACCINE ka1 to 3povikd LEGOSOOTALATO TOV apydv TG 61, 13" kot 257 gfdopddag, to. CTCs Oa cviiéyovtot
and 10 ENY 6nowg xar and to aipo tov acbevi. EmmAéov, n moapoxévinon de€apevrc (Cisternal puncture) acbevdv mov
oloxkApwoay tov mapamdve cvuvdvacud pe to eupfoio TAMAVAC VACCINE 6a mapéyelt mo okpifn omoteléopata og
GUYKPIOT) L€ TIV 0GOPLOVMTLOAN TOPOKEVTINGT], OV KL 1] 0CPLOVAOTIOI0 TAPAKEVTNGT PAIVETOL va givat Aydtepo emepPatikn Kot
AMyoTepo emkivovvn 6o0ov apopd Tig TOAVEG EMMAOKES amd TO KEVIPIKO veupkd cvotnua. Emiong, npémet va onpeidoovpe 61t t0
ENY oavaxvkAdverot kot avtaAldoostor TAnpog kGO tpeig Emg mévte nuépeg (Sullivan et al., 2014). Ocov agopd Tovg dyKovg
gykepalov, kat wiaitepa 1o GB, éyet deiéet 6T T CTCs umopovv va aviyvevBovv oto aipa tov acbevdv ce mocootd 20% Emg
40% (Gao et al., 2016; Krol et al., 2018).

Kvkho@opovpeveg pPETPNGEIS TOGOGTAOV £KQPacS Prodeiktdv og eEmkuttdpro kvotiow/ Efwcopdtio (Extracellular
Vesicles, EVs/Exosomes) kot pikpo-piffovovkieika o&éa (micro—ribonucleic acids, miRNAs: miR-101, miR-128a, miR-132,
miR-133a, miR-133b, miR-149, miR-153, miR-154, miR-185, miR-29b, miR-323, miR-328, miR-330, miR-21, miR-155 ka
MiR-210 ) acBevdv mov Tovg yYopnyNONKav Bevacizumab 10mg/kg kd0e 15 npépeg ko Temozolamide 150-
200mg/m2/mpuépo.  yw mévre nuépeg kaBe 28 mnuépeg, ovtoroyn oevopitiky DCTsS avocoOepomeio, yeveTikd
TPOCHOTOTONUEVOVS  (VOGOTPOTTOTOUNTES KOl €VOS OVAGTOAEN ONUEI®V EAEYYOL TOV (VOGOTOUTIKOY GUGTNATOG
otoyevopevov katd tov PD-1 tng Pembrolizumab, gpoécov ovtog evar owdécipog, 6& ovvovaopud pe to gpporo
TAMAVAC VACCINE kota to xpoviKd pE6od1ocTHATE TOV 0py®dV TG 6", 137 kan 25" gfdopnddag
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Apywd, To eE@odpote Bempodviay G omTOPANTO TOV KVTTAP®OVY, 0AAL TOPO YVOPILOVILE OTL AELTOVPYOVV MG KLGTIOW CNIATOG
petald TOV KLTTAPOV Kol OTOTEAOVV GUVIOVIOTEG TNG KLTTOPIKNAG EMKOWAOVING HECHO TNG HETAPOPES TPMTEIVOV Kot
vovkheotdiwv (Théry, 2011). H petagopd tov eéwcoudtov eéaptdtol and tov TOTO TOL KLTTAPOL-ATOSEKTN Kot cupPaivel
Kuping péow @ayo- N evdokvttdpwong (Christianson et al., 2013; Cocucci & Meldolesi, 2015). Ta sEocopata nailovv KOPLO
poro omnv mabopucioroyia Tov acheveldv, KaBdg Kot 6TV KLTTAPIKY avamTuEn, TNV opoldctacn katl v avocoavtidopaor (De
Toro et al., 2015; Skouras, Gargalionis, et al., 2023). Ta k0tTapO TOV GYKOL EKTEUTOVV Evov VYNAO aplOpd eEOCOUGTOV 6TOV
eEoKrLTTOPIKS YDPO, TO OToia EPEVVIENKAV OPYIKA MG UN-KLTTAPKE BEPATELTIKE avTLyOva Yo TNV avartuén epforiev katd tov
OyKwv 1 Tov polvopatikdv acdevelidv (André et al., 2002; Chaput et al., 2004), kot to. TEPLOGOTEPO 0O TO. OTOIL Eiva dounpéva
and Aertovpykd Propdpra miRNAs (Romano et al., 2020). Xe avtd 10 TAaicto, 0 eEmodpata aclevdv Tov Tovg YopNyNHONKay
Bevacizumab 10mg/kg kdbe 15 nuépeg, Temozolamide 150-200mg/m2/muépa yuo. mévte nuépeg kabe 28 nuépeg Kot pe Tov
AVOOTOAEN GNUEIOV EAEYYOV TOV OVOGOTTOMTIKOD GLoTHRATOG TV PD-1, g Pembrolizumab, epdcov avtdc swvon drabéoiog, og
ouvovacpo pe to eupoio TAMAVAC VACCINE katd to ypovikd pecodlootnpata tov apydv g 6", 13" kot 25™ gdopddac,
Ba e€etacbobv g mpog o enineda Twv miRNAs tov miR-101, miR-128a, miR-132, miR-133a, miR-133b, miR-149, miR-153,
miR-154, miR-185, miR-29b, miR-323, miR-328, miR-330, miR-21, miR-155 kot miR-210 kot GA@V EvOGE®V OV PITOPOVV Kol
KT’ €MEKTOOT VA YPNOLUEVGOVV G OVTITPOCHOTEVTIKE EPYAAELN Y100 TO LOPLOKO TPOPIA TOV avTicTol)oL dYKOL aGBevi TOV TOL
yopnynonkov ta gpuporo TAMAVAC VACCINE og cvvdvoopo pe Bevacizumab 10mg/kg kabe 15 nuépec, Temozolamide 150-
200mg/m2/muépo yioo mévte muépec kGOs 28 nuépeg, Bevacizumab 10mg/kg xdbe 15 muépec, Temozolamide 150-
200mg/m2/mpépa yua mévte nuépeg kbbe 28 NUEPES KOL TOV OVAGTOAEN ONUEIMV EAEYXOL TOL OVOGOTOMTIKOD GUGTHLOTOS TOV
PD-1, tng Pembrolizumab, gpdcov avtdg evar S1a0£6110¢, KATA TO XPOVIKG HECOSIOCTAATA TOV apy®dV Tng 61, 13" kot 251
efdopadoc.

Kvkho@opovpeveg perprioelg mocootdv £kppacns Prodeiktdv oe cfDNA, cfRNA, kau Kvkho@opovvreg Tpoteiveg otnv
owdyvoon tov l'owwpartov acdevav mov tovg yopnyndnkev Bevacizumab 10mg/kg ka0e 15 npépec kor Temozolamide
150-200mg/m2/mpépa Yo wévre mpépeg kaBe 28 muépsg, avtoloyn oevopitiki) DCTS avocoBspameio, yeveTikd
TPOCOTOTONUEVOVS  (VOCOTPOTOTOUNTES KOl €VOS OVAGTOAEN ONUEIMV EAEYYOV TOV (VOGOTOUTIKOY GUGTHNATOG
otoyevopevov katd tov PD-1 tng Pembrolizumab, €pbécov avtog evor owwbécipog, o6& ocvvovaospud pe ta gpporo
TAMAVAC VACCINE kot Ta 1poviKd HEGOSUGTINOTO TOV apYOV TG 6MS, 131G kan 251¢ efdopddag

To cfDNA pnopei eniong va Bondnoel otnv mocoTIK UETPNOT YEVETIKOV (T.)., neToALGEELS ToL Yovidiov IDH) 7 emtyevetikdv
aAlaydv (uebviioon tov yovidiov MGMT) (Faria et al., 2018; Mathios & Phallen, 2022). Xto cfDNA mov mpoépyetor omd
acOeveig pe yAolopa, VITAPYOVY SIAPOPO YOVIOLN Kal EXLYEVETIKEG AAAAYES TTOV UTOPOVV Vo aviyvevBolv Kot va xpnoyLomombody
o¢ Prodeikteg yo ™ Sdyvoon Kot moapoakoiovdnon g voécov. Eva efopetikd mopdadetypo eivor - petdAiagn H3K27M
FOPAKTNPIOTIKY TOV Sdyvtev dmintikov ylowpdtov yépupog [Diffuse midline gliomas (DMGs)]. Xmv mopodoa perét
acBevov mov Tovg yopnynonke Bevacizumab 10mg/kg kdbe 15 nuépec kot Temozolamide 150-200mg/m2/muépa yuo mévte
nuépeg kébe 28 nuépeg, avtoroyn devopitikny DCTS kot pe Tov avaoTorén onpeidv EAEYXOL TOV OVOGOTOUTIKOD CUGTNLATOS TMV
PD-1, tg Pembrolizumab, cg cuvévaocud pe ta gppoiia TAMAVAC VACCINE kotd ta ¥povikd HEGOSINGTAOTO TOV 0pYdY
g 6", 13" ko 25" gfdopddag, To cfDNA Ba amopovdbel amd dvo Tomovs detypdtov: évog Tomog pe petdirasn H3.3K27M kot
0 GMog tomog H3 wildtype (H3WT). Ta deiypoto Oa nepiroappdvouv 16todg dykov H3.3K27M (dexatécoepa. deiypata), ENY
(dexaéér detypata), mhdopa (dekatéooepa deiypota) Kol avOpdOTIVE TPOTOYEVH TOLSUTPIKA KOTTOPO YAOIWUATOVY. ETdY0C TG
TapPoVGOG KAWVIKNG HeAéTng eival vo a&lodoynfel n evaicnoio kot m €dikOTNTO. TG OViYvevon UETOAAGEEDY TOGO GTOVG
avtiotoyovg 10tovg DMG 600 kot ota dciypata tov ENY acBevov mov olokinpmoov tov gufoiacpd pe TAMAVAC
VACCINE og cuvdvoopd ue Bevacizumab 10mg/kg xéfe 15 nuépeg ko Temozolamide 150-200mg/m2/muépa yio tévte nuépeg
kabe 28 nuépeg, avtoroyn devdpitik DCTS avoocobepamneio kot tov PD-1 (Pembrolizumab) avactolémv onueiov gléyyov tov
OVOGOTOUTIKOD CUGTNLATOG KOTA TO YPOVIKA LEGOSIOGTHLATA TOV apXdV TG 615, 131 kot 25™ gfdopddac. H mapovoa perétn o
goTidoel emiong ota enineda £kppaong g petdAraing H3IK27M n omoia avapéverat va aviyvevfel oto ENY kot to mAdopa tov
acBevov pe DMG. Meta&d tov 600, 10 ENY avapévetor va epgavicetl v vyniotepn ocvykévipmon ctDNA (Panditharatna et al.,
2018). ToAAég peréteg €xovv avapepbel oty aviyvevon v eawvouévev avtipetdfeong (retrotransposition) tov LINE-1 og
d1dpopoug THToLE KLTTAp®V, O0TWC ota NPCs kottapa (neural precursor cells) mwov mpoépyovtal 1060 amd avOpOTIVA KAPKIVIKE
Brootikd kottapa (CSCS) 0660 kot omd eykepalkd PAacTikd kOTTOpo. MeAéteg pe @ovouevo avTiuetdbsong mov
TPOYHOTOTOWONKAV G avToDS TOVG TVTOVG KLTThpwV emPefaincav v Vmapén dpactnporog tov LINE-1 kot otig dvo
ocuvOnkeg (Coufal et al., 2009). Zta mAoiclo tng devépyeiag g mapovoag KAVIKAG uekétng Oo a&lodoynbodv to emineda
£xppoong g yevikng nueburioong tov DNA (global DNA methylation) péom tng pebviioong tov petabetod otoygiov LINE-1
(L1) n omoMo mailel kaBoploTikd pOAO OGOV QPOPE TIG EMYEVETIKEG OAAAYEG GTO KOTTOPO EVOG YAOIDUATOG, EMTPEMOVTIOG TN
Suryvoon pécm g avirlvong tov cfDNA acBevav mov odokAnpwcay tov epporacpd pe TAMAVAC VACCINE g cuvdvaopod
Le TOV ovaoTOAED ONUEIDV EAEYYOV TOV AVOGOTOMTIKOVY GuoThatog Twv PD-1, tng Pembrolizumab. Emmdéov, Oa die&aybovv
TEWPANATO Kot aVOIADGELS aAVGOTAS avtidpaong moivpuepdons (QPCR) kot RC-Seq (retrotransposon capture sequencing) ot
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omoiec o emitpéyouy va eviomictovv copatikég LINE-1 emdpdoeic og yovidio kmd1komoinomg TpmTeividv e S1opopikn EKQpao
€VTOG TOL €YKEPAAOL acBevdv Tov odokipmcay tov epporacud pe TAMAVAC VACCINE cg 6uvovacpod e Tov avooTtoiéo
onuelmv EAEYXOV TOV VOGOTOUTIKOD GLOTAKNTOG TV PD-1, g Pembrolizumab. Ot cuykekpipéveg pehéteg Oa aodoyfiocovv ta
eninedo peBuiimong tov LINE-1 péow g mocotwkng bisulfite pyrosequencing tecoapmv CpG tomobecidv oe deiyparta
£YKEPEAOV acOeVOV OV OAOKANPOCAY TO TOPUTAV® BepamenTikd GyNpa, KaODG Kol 68 KATEYVYUEVOLS 16TOVS OYK®V TV 1imV
acBevov 6mov kat avapévetor va TopatnpnOel éva oyetikd yapunAidtepo eminedo Ekppaong kot vropebviioong tov LINE-1 katd
T YPOVIKA LEGOSOGTNILATA TOV apy®dV TG 6, 13" ko 25 gfdopnddag.

Yoykprrikéc peréteg GWAS oty dudyvoen tov Fowopdrtev acdevdv mov Tovs yopnyfidnkav Bevacizumab 10mg/kg ka0s
15 nuépes, Temozolamide 150-200mg/m2/muépa yw mévie nuépes kaBe 28 mpépsg, avtéroyn devoprrikiy DCTs
ovoco0epameio, YEVETIKG TPOCOTOMTOUUEVOL  OVOGOTPOTOTOMTES KOL  €VOG  avooTOAEdS onueiov  erléyyov Tov
OVOGOTTOMTIKOV GUGTHNATOS oToYEVOpEVOL Kotd Tov PD-1, avtég tmg Pembrolizumab gpdéoov eivar Srwabéopog, o¢
ovvovaopd pe ta gppoiia TAMAVAC VACCINE katd Ta ypovikd PEGOSOGTNOTO TOV apyOdV Tng 615, 13" ker 25"
gpoopdoac

Svykpriikég pedéteg GWAS og mAinbuopong acbevdv pe yhoiopo mov tovg yopnynnkav Bevacizumab 10mg/kg kébe 15 nuépeg,
Temozolamide 150-200mg/m2/muépa yioo Tévte nuépeg kabe 28 nuépeg, avtoroyn devdprtiky DCTs avoocobepaneio, yevetikd
TPOCHOTOTOMUEVOL OVOGOTPOTOTOMNTEG Kol EVOG AVACTOAEN CMUEIOV EAEYXOL TOV OVOCOTOUTIKOD GUGTNHATOS GTOXEVOUEVOL
katd tov PD-1 g Pembrolizumab, gpdcov avtog swvar dwwbéoipog, oe cuvdvaoud pe ta epfore TAMAVAC VACCINE 6o
StevepynBolhv Katd To YPOVIKH HEGOSIAGTHLOTO TOV apydV g 6", 13" kot 25M gfdopddag ot omoieg avapéveral va avadei&ovv
pio peiowon g ékppaocng TV mafoyovididmv evog GLUYKEKPILEVOL LOPLOKOD TPOQPIA mov TeptapPdavel tepinov 60-80 kowvovg
HOVOVOVKAEOTIdIKOVG TToAvpopPiopovg (single nucleotide polymorphisms, SNPsS) ot onoiot @aivetor 6t Tpodwbétovy otnv
avamnTuén YAOUOHOTOG, KOBMS ol cLYKEKPLUEVOL ToAvpopPIGHol BpickovTal cuyvitepa oe acbeveig pe yholiopa. Ot avtictoryeg
0éoeig oto DNA ovopdlovtot yevetikoi tomol vyniod Kvdvuvov yio v avantuén yroiopotog (high risk loci), aAAniopopea
Kkwdvvov (risk alleles) 1 yevetikéc mapoarlayég kivdvvou (risk variants). Evdiagpépov givar mog o1 29 acbeveic otovg omoiovg Oa
xopnynbobdv Bevacizumab 10mg/kg kabe 15 nuépeg, Temozolamide 150-200mg/m2/muépa yio mévte nuépeg kKabe 28 nuépeg Ko
TOV QOPLOKOYEVETIKO TPOCMMTO-EMAEYUEVO OVACTOAED ONUEI®V EAEYYOVL TOL OVOCOTOWTIKOD GuoTHHAToS Tmv PD-1, 1ng
Pembrolizumab, epocov avtog evar diabéoipog, o€ cuvovaoud pe ta gufoio TAMAVAC VACCINE avapévetal vo, ekppdoovy
UELOUEVE ETUTES YEVETIKNG EKPPACNG GE TOVAGYIOTOV 8 amd TOLG TOAVUOPPIGLODS OTOVG 0L 0700l PPicKoVTaL GE YEVOUIKEG
Bécelc 6oV cuvavTapEe Yovidia oV avaeEépovial ®g tadoloyikd oto yAouwpora, m.x. TERC, TERT, EGFR, CCDC26, CDKN2B,
PHLDBI, TP53 kot RTELI, yopic dpwc vo Bpickovial g k@dikég meployés tov yovidiov avtdv. Emmiéov, ol acbeveic otovg
omoiovg Ba yopnynbei m ovvdvactiky Oepomcioc TAMAVAC-TM avopévetor vo eKQPAGOVLY HEIOUEVO ETITEDD YEVETIKNG
£KQPAONG G€ TOVAAYIETOV 4 amd ToVG 8 TPOUVAPEPHEVTEG YEVETIKOVG TOTOLS VYNAOD KIvdUVOL ot 0Ttoiot @aivetot va oyetilovtat
He TV avAaTTuEn YAOLOUATOV OA®V TOV IGTOAOYIKOV TOTOV Kol Tov Pabudv kakonbelog kot Bpiokovial kovid ota yovidla
TERT, RTELI1, EGFR, TP53, gvé® ot TOADHOPPIGLOL GTOVG VTOAOUTOVG 4 YEVETIKOVG TOTOVG LYNAOL Kvdhvov TTov Bpickovtot
kovtd ota yovidie TERC, CDKN2B, PHLDBI kot CCDC26 oyetilovtot e avantuén opiopévev vrotimev yAotopdtov. H o
opado TV 29 ocBevdv OVOPEVETOL VO EKPPACOVV HEWOUEVO EMIMESD YEVETIKNG EKOPOOCTG OF TOVANXOTOV 8 amd TOLg
TOADHOPPIGHODE avTohg o1 omoiot Ppickovral kovtd oto yovidilo CDKN2B o1t0 ypopdcope 9 kot avédvovv tov Kivovvo
gUPaviong actpokvtoudteyv, aveéaptntog Pabuod, aAld dev cvvdéovial HE TOV KivOUVO EUQPAVIONG OALYOdEVOPOYAOLOKOV
OYKOV.

YopmepacpoTo

Yvumepacpatikd, ot veoavtiyovikoi eppoiocpoi TAMAVAC VACCINE 8o a&oloynBodv oc¢ por epuety Oepomevticy
GTPATIYIKT] VL0, VOGOAOYIKA Yoypovg OYKOLG LE OYETIKA YOUNAO LETOAAOKTIKO POpTio pe 6TOYXO T Ueiworn Tov apBpold Tov
CD4+ T kvttdpov mov égovv avapepbei oe OyKovg YAOLOPAUCTOUOTOG TOV VIOTPOTIALOVY TaXEWS HETAED TV acHevdv e
KOUNAG eminedo O1Gyvoong. Xkomdg tng mopovoag perétng Ba eivar ko n Bedtiotomoinon tov Ievétkov Hpuepmepikadv
KBavtounyovikov Alyopibuwv Evpetikfic Avalimmong mov zmpoPrémovv v avocoyovikdotnto tev enrtonov CD8+, g
VEOEMITOMIEG GUOTNUATIKEG OVOGOOTOKPIGELG KO TEAIKA TIC VEOEMITOMIEG GUGTNUATIKEG OVOGOOTOKPIGEIS TV emttdnwv CD4+, ot
omoiot pmopov va fondncovy TNV amocaPHVICT] OVTOV TOV ATOTEAECUATOV KAB®MG KOl GTNV EVIGYVOT| TNG AVOGOYOVIKOTITAG
g€otopkevuévav véo-avtryovikdv suforiwv. To avocopawvotumikd aptio AK (devdpitikd kdttapa) mov Ha cuyyopnynbodv otnv
mapovoa KAVIKY pehétn Oa opidalovv oe peydAn kKMpoko pe ypfion Tov Ploaviidpactipmy, Yo IpdT opd 6€ AvToh TOV
€160V¢ TIG KOAMEPYELES YPNOYLOTOLOVTAG TO KOKTEL TV ayoviotdv R848 (4ug/ml) & Poly(l:C) (20pg/ml) R848 (4ug/ml),
Poly(l:C) (20pg/ml) & Epforiov TamavacTM VACCINE Baon Piproypapiog yio 24, 48 kot 72dpeg pe péso YapnAdtepov
KOGTOUG €vavtl TV cupPatikdv peBddmv  opipavong Kot avopuéVeETol vo  gival OKPOG AEITOLPYIKE Kol KOVE vo
AVTIYOVOTOPOVGLAGOLY KOl VO ETAYOVV EIKEG avOGoamoKkpicels. e avtifeon e Tig kabiepopéveg pebddovg wpipavons tov AK
(devdprtik®dv KutThpv) Tov Tepthapupavovy ) xprion TLR Ls ko avéntikodv moapayoviov (IL-1B, TNF-a, PGE-E2, GM-CSF,
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IL-4) yio 48 dpeg, oG evoAaxTIKO TpOTO Wpipavong mpoteivovpe ) ypnon tov In-Silico oxedacpuévov Kot KPOVIOHopLloK®S
Tagwvopnpévev 1oV eéatopukevpévay veoavtyovikov gufoiiov TamavacTM VACCINE kobog 0a mepiéyovv TLR-Ls kot Oa
pumopovoav vo Eyovv mapopota omdkpion. To Eppfoio avtd Bo eival Topackevaopéve Yo KAVIKY yphon eved glval capdg
OIKOVOLIKOTEPO GUYKPITIKA e TO TPOVTAPYOVTO KO OVOUEVETOL VO, LTOPOVV VO GUUPAAAOVY GE EMLTUYN CVILYOVOTOPOLGIOGT LE
KOVOTOMTIKT KQPACT) TV cuvdleyepTik®v popiov CD86, CD83 kot CD40 evd mapdAinia va @pndlovv ta KOTTopo OoTE Vo
ekkpivouv Tig anapaitnteg yioo Thl andkpion kvtokiveg. Avth Oa etvor pa Sokyun @dong I depedivnong g aopdrelag Kot g
aVOGOAOYIKNG omdKkplons tov véov guforiov TAMAVAC oe acBeveic pe veodayvoobeica GB. To kAwvikd mpwtdkorro
TAMAVAC-TM 8a emicevipodvetar oty mpoPieymn kot to oxedoopd Ewwdv Neoavtydovov yuo tov Kopkivo amd copotikég
petaAAdEelg Tov id1ov Tov 0ebevovg Tov dlaPEpovy amd Ta avTiydva dyplov TOmov Kot Ba givarl €01kd Yo kdbe pepovopévo
acBevi).

Hportedovra Telka onpeio:

[pocdopiopds tov mpo@ik acedrerog ko ovekTikoTnTos Tov TAMAVAC VACCINE 6tav ovyyopnysiton pe
TPOGAOTOTOUNUEVOVS AVOGOTPOTOTOMTIKES, auvToloyn odevopitiki) DCTs avoocoOepameio wor tnv Tomiky Ogpancia
OVOGTOAEMV 6NUEI®V EAEYYOV GVOGOTOUMTIKOV GUGTI|LATOG.

Agvtepevovta TeEMKE onpeia:

Heprypogikég avordcsis ToOv smayopevov T-kuttdpov avocoamokpicemv petd omd spporracpovg pe TAMAVAC
VACCINE og cvvovaopd pe avtéroyn oevopitikiy DCTs avoocoOepaneia, TpocOTOTONUEVOVS UVOGOTPOTOTOMTES KOl
TUmIKY Ogpaneia avaoTorLé®V oNUEIOV EALEYYOV AVOGOTOUTIKOD CVGTILOTOG.

Yvvohkn empioon pe 1o TAMAVAC VACCINE o6& 6uvovoopd pe mPocOTOTOUUEVOVS OVOGOTPOTOTOMTIKEG GE
TPOoPoTa dLayvemopuévo yroiopa og ao0eveic mov éhafav Oecpancio pe avtéroyn devopitiky) DCTs avocoOepaneio ko To
TUTTIKO AVAGTOLEMV GNUEIOV EAEYYOV GVOGOTOUTIKOV GUGTI|LATOG.

Empioon yopic e&éhmén pe to TAMAVAC VACCINE o6 6uvovaopd pe TpocodTOTOMNUEVOVS UVOGOTPOTOTON|TIKEG G
TPOoPaTa dLayveOopévo yroiopa og ao0eveic mov éhafav Oecpancio pe avtéroyn devopitiky) DCTs avocoOepaneio ko To
TUTTIKO AVAGTOLEMV GNUEI®V ELEYYOV GVOGOTOUTIKOV GUGTI|LATOG.

MpoTtapkég Txomdg: Oepancio

Kartavopn : N/A

Eneppotiké Movtéro: Eviaia Opadikn Avadeon
Améxpoyn: Kavévo (Avorytr etikéta)

‘Onlo ko Engppaocerg

Moo Oa givar  péTpnon g peEréTS;

Métpa TPpOTOYEVOVGS ATOTELEGNATOG

Métpo Tzprypagi pétpov Xpoviko
AmotereopdTov MMiaicwo

I1poodiop1ptdg T0V TPOPih AoPAAELNG

kot avektikotntag tov TAMAVAC

VACCINE 6tav 6o cuvyopnysitot pe

avtoAoyn devdprtiki DCTs

avocoBepamneio, 0VOGOTPOTOTOMTES KoL Zoveymg yuo

v TuTIKY| Bgpomeia avooToAE®Y nepinov 40
Acpdielo Kot onUelov EAEYYOL 0VOGOTOMTIKOD efdopddec ocuv
avoyn GUOTNUOTOG TapOKoAOVON O

39



Agvtepevovra MéTpo AToTeleonatov

Métpo Tzprypagi pétpov Xpoviko
AmoTELEOPATOV MMiaicwo

[eprypaein avaivon TV enoyOLeEVOV

avocoomokpicemv Tov T-kuttdpwv pHetd and

euporacpovg pe TAMAVAC VACCINE o¢

GLVOLAGHO pe avuTtOAoyn devdpitikny DCTs

avocobfepamneio, TPOGOTOTOMUEVOLS g 24
Avocoloyikn AVOGOTPOTOTOMTEG KO TNV TUTIKTY Oeponeio UNveg amd
amokpion tov T-  avactoAémv onpeiov eréyyov (Y
KLTTapOV OVOGOTOUTIKOY GLUGTNLATOG, euportacpod

Yvvolkn emPioon pe 1o TAMAVAC

VACCINE o¢ cuvdvaoud pe avtdoroyn

devdprtikn DCTs avocoBepamneia Kot

TPOCOTOTOMUEVOVS OVOGOTPOTTOTOUTIKES

6€ TPOGPATA S10YVOOLEVO YAOIDUO GE éwg 24

acBeveig mov Ehafav Bepomeia pe TumIKS UAVEG amod
SvvoMK avaoToAL@V oneimv EAEYyoL oV
emPioon (OS) AVOGOTOWTIKOD GLGTNHUATOG. guporlacod

EmBioon yopig eEéMén pe to TAMAVAC

VACCINE cg cuvdvaoud e avtoroyn

devdprtikn DCTs avocobepameia kot

TPOCOTOTOMUEVOVG OVOGOTPOTOTOTIKEG

6€ TPOSPATA S0 YVOOLEVO YAOIOUO GE €mg 12

acBeveig mov Ehafav Oepomeia pe TomIKS UAVEG amod
EmBioon yopig avaoToAé@V oneimv EAEYyoL oV
e&éMén (PFS) OVOGOTOWTIKOD GLGTHUATOG. euporacuod

Xuvepyares ko Epgovntég

Av@d0y0g

-Oykoioyuc Kvikn

Yuvepyarteg

- Biogenea Pharmaceuticals Ltd

Epeovnrég

- Kdprog Epgvvnmic: I'pnyoprdong lodvvng
YYNTOMOTIPA®IEX I' ONIAIQN

ATRX: alpha thalassemia/mental retardation syndrome X-linked

CCDC26: coiled-coil domain containing 26

CDKN2A: cyclin-dependent kinase inhibitor 2A

CDKNZ2B: cyclin-dependent kinase inhibitor 2B
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CIC: capicua transcriptional repressor gene
DAXX: death-domain-associated protein
EGFR: epidermal growth factor receptor
HIF-a: hypoxia induced factor
IDHL1: isocitrate dehydrogenase 1
IDH2: isocitrate dehydrogenase 2
FGFR: fibroblast growth factor receptor gene
FUBP1: far upstream element binding protein 1 gene
MGMT 0O6-Methylguanine DNA Methyltransferase
NF1: neurofibromin 1
PDGFRA: platelet-derived growth factor receptor, alpha polypeptide
PHLDBL1: pleckstrin homology-like domain, family B, member 1
PTEN: phosphatase and TENsin homolog
RTELZ: regulator of telomere elongation helicase 1
TACC: transforming acidic coiled-coil containing protein
TCGA: The Cancer Genome Atlas
TERC: telomerase RNA component
TERT: telomerase reverse transcriptase
TP53: tumor protein p53
ZNF208: zinc finger protein
TFAQXXAPI
Copy Number Variation (CNV) : aAloyn Tov aplOpod Tov avilypaemy Tov yovidiov
Frameshift mutation: wapailayn Tov TpoTOTOIEL TO TAICIO AVAYVOGCNG
Genotype: yovotomog
Insertions/deletions (Indels) : analeiyeig/eloympnoeig
Missense mutation: TopovOnUATIKY LETAAAAEN
Mutation hotspot: meptoyn pe vynin cvyvoTTa peETAALGEEDY
Next Generation Sequencing (NGS) : aAAniolyion véag yevidg
Non sense mutation: pn vonpotikr HeTdAlaén
Rearrangements: yevopikég avadiatdéelg
Single Nucleotide Polymorphism (SNP) : povovoukAgotidikd¢ ToALLOPpPLoUOG
Single Nucleotide Variant (SNV) : rapaiioyr Tov £vdg vovkAigotidiov
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Splice site mutation: petdAAaén mov exnpedlel To Kavovikd PATIoHO

The Cancer Genome Atlas (TCGA) : Athavtag Kapkwvikod T'ovididpatog
Structural variant (SV) : dopikn Toporlayn

Variant calling: aviyvevon yevetikdv toporlaydv

Variant of Unknown Significance (VUS) : mapaiioyn ayvdoTon KAMVIKHAG GNUaciog
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