KAINIKO ITPQTOKOAAO Tamavac-TM
Emoxonnon Meiétng
Emionpog tithog

Khwvukip Merétn 7o ™ Ogpamevtikn Anoteieopatikotnta In-Silico oyedwaopévov ko kfavropoplokag ovlgvypévav
g€oTopikevévav veoovtyovikdv gpforiov TAMAVAC-SOCN-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) Vaccinesl,2&3 og
ac0sveig pe veodrayvoopévo yhoiopo oc cuvdvaospd pe Bevacizumab 10mg/kg, Temozolamide 150-200mg/m2/mpépa,
avtéloyn devéoprtiki/AepgokvtTpikyy DCTsS/(CD8+/CD4+)TILS avocoOepansia, YeveTikd mPOGOTO-EMASYPEVOVS
OVOGOTPOTOUTEG KOL EVOG UVUGTOAEN SNUEIOV EAEYYOV TOV UVOGOTOTIKOD GUGTILOTOS 6TOXEVOHEVOL KOTA Tov PD-1, g
Pembrolizumab

Xovroun Hepitnyn

Ot 6yKotl Tov €ykePAAOV amoterobv pio £TEPOYEVH OULAdN VEOTAACUATOV TOV EVNAIK®OV 6mov kdbe vrokaTnyopia et T SN TG
BoAoyla, mpdyvoon xat Oepameio. Ot Oykor g yAolag omotedovv 10 40% TV OYKOV TOL EYKEQAAOL GTOV EVIAIKO,
akxoAiovBovuevol ce cuyvotTa 0md T0 unviyyiopa, pe 28%. O poiog g ynpetodepaneiog cuvexds avEavel T0GO GE EMKOVPIKN
xopnynon 660 Kol g pUn ¥epovpynoiovg 6ykovg. Ot dykotl gufputknig mpoéhevons (HvehoPAdoTmpa, OYKOL Ao YEVVITIKA
KOTTOpa) amotehobv aitepn VIOKOTNYopia, OV ¥PEdleTal GUVOVAGUEVT OVTILETMORIOT WE XEWPOVPYIKT EKTOUN, YNUEWO- KOl
axtwvobeparneia, katd mpotipnon oe e&edikevpévo kévtpo. Ta yrowoPfractdpote givar ot mo cvyvoi mpwrtomadeic OyKot
gykepdAov, OAadn dykot ot ooiol Tpoépyovtar omd To. id1a Ta KOTTOPO TOL EYKEPAAOD KOl OYl WG LETOOTACELS 0Td KATOL0 GAAO
onueio Tov COUOTOG. AVIKOUV TNV gupLTepn Katnyopia Tov actpokvttopdtev. To actpokvttdpote dtokpivovial oe 4
Babpode kakonelag:

BaBpov I: kodon0eig 6ykot, 6TmG T0 TAOKVTTUPIKO OGTPOKVTTMOLO

BaBpov II: 6ykot yopmiod Babpod kakondeog, 01mg To S1éVTO AGTPOKVTTOMA

BaBpov III: 6ykot vymAod Babpod kokondetlog, OTmG T0 ovamAUOTIKO AGTPOKDTTOMA 1] TO OVATANGTIKO 0ALYy0devOpoyAoimua
BaBpov IV: yAoofrdctopa

Ta yAoOPAOGTOUOTO TPOKAAOVY CUUTTOUATE AOY® OMONCNG TOL QLGIOAOYIKOD &YKEPGAOV N AdY®V Tieong otov wéEPLE
PLOLOAOYIKO YKEQOAKO 16T6. Ta cvpunTdpoTo TOV AcOevdv €EapT®OVTOL OO TOAAOVG TOPAYOVTEG Ol KLPLOTEPOL OO TOVG
omoiovg givar 1o péyeBog kat 1 B€om tov 6ykov. Ta mo cuvndiopéva copntd@pate Teptlapfdvovv:

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

TTovoxéparoc.

Enumrticég kpioeic — Ot emAnmtikés kpicelg epoaviloviol o TeplocOTEPOVG amd TOVG UIGOVS acbeveis e yAoiopo fabuov 111
N Babuov IV. O1 emiAnrtikég kpicelg mpokaloOVTOL and TNV amodloPYaVmUEVT NAEKTPIKT dpaoTtnptoTTa 6ToV €YKEQOL0. Ta
QappoKa givor cuviBog amapaitnTa Y10 TOV EAEYYO TMV EMANTTIKOV KPIGEMV.

A. LOW-GRADE AXTPOKYTTOMATA KAI LOW-GRADE OAII'OAENAPOI'AOIQMATA Avtypetornilovior pe
XEWPOLPYIKN €aipeon Omov gival duVOTOV, KOl GE TEPITTMGT TANPOVG APAIPESTS, Ol ACLUTTOHATIKOT aoBeveic vToBaAllovTol og
nmapakorovdnon. H axtwvobepaneio (A/®), eite g KOplo OepanevTIKN TPOCEYYION OE AVEYXEIPNTOVG OYKOVS EITE (O EMKOVPIKT
Bepameio petd and pn TANPN exkTopn, Kot M ynpeodepaneio (X/O) dvvatov va yopnynbovv ce molAovg acheveis, polovoTt O
Bértiotog ypovoc kot M Sadoyn avtdv TV Bepameldv dgv £xovv Kaboplotel [e cagnvewd. Xtnv LroTpony|, ta low-grade
OOTPOKVLTIMMLOTO UITOPOVV VO OVIILETOMOTOOV He A/@ ko too low-grade oAryodevopoyrowdpata pe X/O, pe Bdon v
SlopopeTIKN vaoOnacio Tovg TPog oV TEG TIC Bepameies.

B. HIGH-GRADE AXTPOKYTTAPIKOI OI'KOI (WHO grade IIl: Avomloaotiké oaotpokvttopo kot WHO grade 1V:
[ToAvpoppo yroloPrdotmpa) H tpéyovoa Bepaneio ekAoyng etvar n pé€yiom yeipovpyikn apaipeon (kupiog oe véoug acbeveic pe
koA yevikn Katdotaom, PS 0-1) kot akolovbwe khaopotikny A/O pe M yopic X/0. H cuvolikn d6on A/O tumikd @Odvel oto
50-60 Gy pe nuepnota 66om 1,8-2,0 Gy. Tavtdypovn xoprynon tepoloAopiong Kabdg Kot ETKOVPIKT YOPIyNoT TG Yo 6 puveg
ouviotdtot Yoo acbeveig nlkiag 18-70 etdv mov sivar katdAAniot yw plikn Bepameio. Akoun, n tepoloiopidn pumopei va
xopnynbei ko oe dAleg ovvbnkeg (PS 2, petd amd Poowyio povo, nikio>70, evdiduecov Poabuod yioiopo). Emryevetkn
avevepyomoinon tov eviopov emdopbwong tov DNA methylguanine methyltransferase (MGMT) ¢aivetar 61t givat 1oxvpog
mpoPAentikog mapdymv yo v ékPacn. Ot acbeveig T@v omoimv ot Oykot dev eépovv pebvrioon tov mpoaywyéa g MGMT
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(promoter methylation) givai Atydtepo mbavo vo enoeeindodv and v tepoloropidn kot GAAOVG aAKLA®TIKOVG Tapdyovtes. H
HeTEYXEPNTIKY TOTIKY gpoppoyn Koppovotivig (BCNU) pe popon apyd omodecugvopévav tolvpepmv (wafers) deiyver oplaxd
0peloc. Xtnv vrotponn, To standard of care Bepamevtikng avtipetdmong eivol apeileyouevo. Eravabepaneio prnopei va givol
OTEPEOTAKTIKY A/®, gmovekTonr], TeLOlOAOLION, CUOTNUATIKY ¥X/0 1 EPAPLOYN TEWPAUATIKOV OEPATEVTIKOV TPOCEYYICEMV OTA
mAoiclo KAVIK®OV dokipumy. Meta&d tov vémv otoyevovcdv Bepameidv o bevacizumab £de1&e kKhvikn dpactikdtnta gite cav
povofepaneio eite og cuvovAGUO L€ irinotecan i VITOGYOLEVO TOGOGTO progression free survival otovg 6 uveg.

I'. ANAITAAXTIKO OAITOAENAPOT'AOIQMA KAI OAITOAXTPOKYTTQMA H yepovpykr ektopn, n A/O ko 1 X/O
APNOYWOTOLOHVTIOL GTHV OVTILETOTION Tovg. H cuvolikn e&aipeon tov dykov amotedel 10 Pacikd PriHo OTNV AVIIHETOTIOT TOVG
Kot 0 Babpog e anotelel oNUOVTIKO TPOYVOOTIKO apdyovtia. Meydieg peiéteg edaong I emkovpikig XMO pe cuvdvacpod
procarbazine, lomustine kot vincristine €d€i&av OtL BeAtidvel v progression free survival adAd Oyt T cvvolikn emiPimon.
KAwvikég pedéteg emiong vmodeikvoovv ynuetogvaicdncio oty temozolomide. H X/@ oloéva kot meptocodtepo vokabictd v
A/® cov apyikn HETEYXEPNTIKN avTILETOTION pe TV A/@ vo mpootifeton gite petd to téhog g ¥/0 eite katd Vv epedvion
vrotpomnc/emdeivoong. H omdiein aAiniiov tov ypopocopoatog 1 etvor évag onpoviikds mpoPAentikOg Tapdyovtag
ANHEELAGON GO, EVD 1 CLVIVOCUEVT OTMAELN TOV YPOLOSOUATOV 1p Kot 199 etvor woyupds mapdywv ynueo-gvaicnaciog
(PCV 1 tepoloropidn), progression free survival kot cuvorkng emPioong.

AMO KOWE COUTTOUATO TOV EYKEPOMKOV GYK®OV TEPLapBavouy puikn) advvapio, TpofALaTo 160pPOTinG, ONTIKG CUUTTOLLOTO
Kot aAAayég aoOntikdmtog. O dykog yopoktnpiletor amd vymin dmONTIKOTTO, 0 KIVOUVOG VITOTPOTNG Eival apKeTA VYNALG
UETE TN YEPOVPYIKN EMEUPOCT), TO QOPUOKELTIKO oo eueavifel meplopiopévn dieicdvon otov OYKo, EMIGNG OVOTTOOOEL
avtiotacon ot ynueodepaneio, odNydVTOG KOT' AVTOV TOV TPOTO o€ YOUNAG mocootd emifioong. To yloofAdctopa
(Aotpoxdtropa Babuov 4), eivar o mo emifetikdg GYKog YKEPAAOV, e duopevn TPOYV@OT Tapd TI¢ emBeTIKES Oepameiec OTmG O
GLVOVAGHOG YEwpovpyikng e&aipeong, axtvobepaneio o cvvovaopd pe ynupeobepomeio [my. Tepoloiopion]. O dykog
xopaktnpifetor amd vymin dmOnTkdéTTa, 0 KivOLVOg VIOTPOMNG €ival APKETO VYNAOG LETA TN YEWPOLPYIKN emERPaocn, To
(POPUOKEVLTIKO oyNUe epeovilel meplopiopévn odieiocdvon otov OyKo, €mIONG OVAMTVGOEL avtiotaon oTn ynueobeponsio,
00N YMVTOG KAT aVTOV TOV TPOTO G YauNAd Toc0otd emPimonc. [apd Tic onpavtikég Tpoddovg 6TV KATOVONGoT TG AVATTLENG
Tov yAowpdtov (gliomagenesis), ot akpiPeic poplokés aldoyég mov €vfbivovtal Yo TOV SLOPOPOTOTIKO YOPUKTHPL TOV
YAOLOUATOV 0 S1AQOopovS VIOTVTOVG Tapapévouv avetepebvntes. H poplakn opadomoinon tov OyK®v, YpNOLLOTOLOVTOG
TEYVIKEG OT™G 1 aviyvevon tov petodddéewv g IDH, 1 1p19g-cuvdwaypagn, kot 1 dwaypagn tov CDKN2A/B, Bondd miéov
oV 7o aKpLPn KOTNYOPlOToinen TV YAOI®UATOV, EmNpedlovtag Oyt HOVO Ta YOPOKTNPIOTIKA TOV GAIVOTVIIOV TOV OYKOV, OAAL
Kot To KAk amotedéopara. Emiong, ot entyevetikég tpononomcelg eivat kpioieg ot petdfacn amod vyl o€ kakonon kottapa,
EUTAEKOVTOG TEPIMAOKEG AAANAETIOPACELS e YeveTIKEG aAlayéc. Emnpedlovv kpioieg kuttopikés dodikacieg mov oyetilovtot pe
™V Tpoodevtikn e&EMEN Tov YAoiduatog, cvumeprapfoavopuévng g entokeung tov DNA, g andmtwong, g dmbnong tov
KUTTAPOV KOl TNG TPOCSANYNG TOVS, OAEG AVTEG TOL GUVEICPEPOVY CNUAVTIKA GTNV “"avatapayn’’ TOv LETOTPENEL TO. PUGLOAOYIKA
KkOTTOpO og KOTTOpO KakonBstag (Yhotopata). Ta dvo Pacikd €idn entyeveTikdv Tpomonomcewv givat 1 pebBviioon tov DNA kot
ol 0AAOYEG TV 10TOVOV. Mid amd TIg OTUOVIIKOTEPEG OVAKOAVYELG TOL TPodBnce a&loonpei®Ta T Hoplaky ToEvOUnon Tov
YAOLOUATOV fTav 1 omicTOoTN onpelk®v peTaAldEemv oto yovidlo IDHI apyikd oe €va vmocivolo YAOOPAUCTOUATGOV Ao
vedtepovg aocbeveic kol oe devtepoyev yAolofractdpata mpoepyopevo amd e£EMEn yloltopdtov younAidtepov Babpoo.
Iepartépw peléteg amokalvyav 01t petodraéelg oto yovidlo IDH1 ot IDH2 Swywpilovv o, YAOIOUATO HE GOQMS S1OKPLTY
Bloroyia kot KhMvik cvumeprpopd. H avénuévn cuyvotnta tov PeTaAAAEEDY OVTOV 6T YAOIDOUATH TOGO 0CTPOKVTTUPIKNG 0G0
Kot OAYOdEVIPOYAOLOKNG TPOEAEVLGTG Y10 TTOAAOVG EPEVVNTEG VOl {0MG EVOEIKTIKO TMG TPUYUATOTOLOVVTIOL OTO, TPADTC, GTASIOL
NG KAPKIVOYEVEGNC TOV YAOI®UAT®V, TTPOTOD GLUPOVV Ol TEPALTEP® HOPLOKES OANOYEG TTOV 00OV GE GUYKEKPIUEVT] IGTOAOYIKT|
Sdwpopomoinom. Xto yAoudpoto Exovv meptypagel petaAldtelc ot wopopeéc 1 ko 2 g mpoteivng IDH. H mo ouvyvy
petdrraln mov amavtdtol o€ T0606T6 >90% TV YAowwudtmv mov gépovv petdrrain IDH agopd v woopopen IDHI ko givon
pio onueokn petdAlagn oto kmdwovio 132 tov yovidiov IDHI1 mov odnyel oty avikatdotaon tng apywivig ond 1oTidivn
p-(R132H). To vrnélowmo 10% agopd dAilec petarratels oto kwdkovio 132 tov yovidiov IDH1 kou oto k@dikovio 172 tov
yovidiov IDH2. Ot copatikéc petairatelc ota yovidwe IDHI kot IDH2 eivor etepdluyec, TapavonioTikés IOV KATAAYOUV GE [ia
pévn avtikotdotoon apwvocéos. Eivar evdlapépov 01t avtég ot petodddéelg ovpfaivovy oe eEeMKTKG dtatnpnuéveg BEcelg
apywivng oty evepyd 0éon tov evibpmv IDH mov mailovv poro kAedi ot déopevon Tov vrooTpmpatos. ‘Epevva-opdonuo amd
toug Dang L et al é6e1ée 6t1 | petodhaypévn mpoteivi IDHI dev etvan éva un Asttovpyikd éviopo, oAdd paiiov éva éviopo pe
Sl0POPETIKN dpactnproTTa, T0 0Toio petatpénel 10 aKG og 2-vdpo&u-yAovtapikd o&d (2-HG) pe v tavtdypovn Kotovaiwon
NADPH. To 2-HG e&ivar éva vmompoiov 61ov UGIoA0YIKO HToyovoplokd HETABOMGHO, TO 0moio Kovovikd PplokeTol o€ TOAD
XOUNAQ emimeda 010 KOTTAPO Kot £xel dVo evavtiopepn], ta D-2HG ka1 L-2HG (] R-2HG ka1 S-2HG, avtictoya). Ta kbtrapa pe
petdrraén oto yovidio IDHI mapdyovv amokieioticd D-2HG o mold vynAd eninedo, £og kot 100 popéc vynAdtepa omd 0,1t
GTOVG PLGLOAOYIKOVGS 16T00G. Katd Tov 1010 Tpdmo, ot petarrdéels oto yovidio IDH2 €xet Bpebel 6Tt £xovv m¢ amotéhesa LVYNAGL
eninedo D-2HG &vt6g 0V KuTTaponAdopotos. H cusompevon vymiav enmédmwv D-2HG Aapfavel yopa povo, dtov ekppaloviot
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TaVTOYPOVO. T0. dVO AAANAOHOPEo. Tov Yovidiov IDHI, 1o gucioloyikd kot To petardaypévo. H andlelo g €kppacns tov
puoloroywkov arinAdpopeov IDHI og wkvttapa yAowofractdpotog mov ek@palovv povo petodiaypévo aAiniopopeo IDHI
oomnyel og petwpéva eninedo D-2HG. Avtd pmopei va e€nynoet yiati n amdAgio tng etepoluy@tiog vl oTavia 6€ YAOIDUATH TOV
pépovv petdAlaén ota yovidio IDH1/2.

OEPAIIEYTIKA XXHMATA: 1. Temozolomide 75mg/m*nmpuépa PO yia 6-7 efdopddeg cuveyds tavtdypova pe A/O 2Gy/muépa
vy 5 nuépec/eBdondda yo 6-7 efdopddeg akorovbodpevn amd Temozolomide 150-200mg/m? PO d1-5 ke 4efdopddeg yio 6
kOKAovg. 2. Temozolomide 150-200mg/m? PO d1-5 kdBe 4efdopnddeg yia 6 koxhove. 3. BCNU (Carmustine) 200mg/m? IV dl
kGOe 8 efdopadeg yuo 6 kokAovg pali pe A/@ Eppotevpa BCNU (carmustine wafer 7,7 mg): 1-8 epoutedpoto (max 61,4 mg) 4.
Yvvdvaouévn X/® PCV: CCNU 110 mg/m? PO d1 Procarbazine 60mg/m? PO d8-21 Vincristine 1.4mg/m*(max 2mg) IV d8+29
Emovéinym ke 6 efdopddeg H CCNU 100mg/m? PO d1 Procarbazine 100mg/m? PO d1-10 Vincristine 1.5mg/m?(max 2mg) IV
d1 EmavéAinyn kabe 6 efdopddes (maximum 12 xdkAot) 216 5. Bevacizumab 10mg/kg + Irinotecan 180mg/m?, k&0 2 efdopddeg
péxpt emdeivoong g vocov 1 bevacizumab 10mg/kg kdbe 15 nuépeg +temozolamide 150 200mg/m2/muépa yio TEVTE MUEPESG
kda0e 28 nuépes. 6. Xvvdvaoudi Baciopévor otnv mhativa (cisplatin v carboplatin).

Ta devoprtika kotrapa (DC)

Ta devdpiticd kotTopa (DC) meptypd@oviol ™G o, GLAAOYY KLTTAP®V TOL (PLGLKOD OVOGOTOWTIKOD 7OV OLEIGOVOVY GTOLG
OYKOVG KOl TapoLoldlovy aviyévo Tov Tpoépyovior amd Oykovg oe kouttopa T petd tn dwdikocio. To devopitikd kOTTOPO
mePLypaPnKaY Yo TpdT Qopd omd tov Ralph Steinman cyedov Tpiavta xpovio mpwv, e TV VPECT EVOG TANOVGHOD KLTTAP®V
SevipLTIKOD GYNILOTOG 0TO omANva. Afyo apydtepa £yve GoeEg OTL devdpiticd KOTTOPA VITEAPYOVY GE OAOVG TOVG AELPOELOELG Kol
TOVG MEPLOGATEPOVS LN Aeppoetdeis 1otovg. Katd tn dubpkela g dekaetiog Tov 1970, ot mepiocdtepol avocoroyotl Bewpovsav
0TL Ta. pokpo@dya etvar o koprog Tomog AIIK oto avocomomtikd cvotnpe. Xe cOyKPLoN e To dEVOPLTIKE KOTTAPA, T LOKPOPAYQ
Nrav mo Gedova, TO OUOOUOPPO KATAVEUNUEVO GE OAO TO CAOULO EVD NTAV EVOL YVOGTO OTL £(O0VV KOVOTNTO TOPOLGIOOTS
avtrydvov (AIIK). Agdopévov 0Tt o dEVOPITIKE KOTTAPO NTAV TOGO GTAVLA, Ol OPYIKES LeAéTeg oy dvoKoAeg peypt To 1980 mov
€YIve €UPEMG OTOOEKTO OTL OTOTEAOVV «EMAYYEAUOTIKA-EEEIOIKEVUEVO avTLyovoTapovstacTtikd kottapa (AIIK)» (Wieder E.,
2003). To guPorio pe devdprrikd kbtrapo mailetl éva (oTikd poro oty TpobmdOeon g ovosiag tov Kuttdpwv T katd tTov OyKov
Kot amotedel évov mpmTapyikd o10x0 Oepameiog yoo v mAglovotnTa TG avocobepameiog Tov Kapkivov. O poAOG TOL
OVOCOTOWTIKOD OCULCTNUATOG E€ival 1) aVOYyVEOPIoT Kol 1) KOTOTOAEUNOT TOV OVILYOVOV HE YVMIKEG KOl KUTTOPIKEG
avOcOo0TOKpicelS, He otoyo v efdAeyn tov Eévov epebiopdtov kol v ovamtoén ewdikng pvnung. H  ovdmtoén
AVOCOOTOKPIONG EvavTl €vOg avtyovov €xel a&lomomBel oto mAaiclo tov guforimv, ta omoio Bo amOTEALCOVV OVTIKEILEVO
avamTuéng Yo Ty TPOANYM 1| BeAtioon tov amotehecpdtov pLeAAOVTIKOV Tafoydveov porlvveewy. Ilpokeévou va anopgvydel n
poAvopatikodtnta, o gpPoiio deOTEPNS YEVIAG KOTAOKELAGTNKOV OTO KOOOPIGUEVO OVTILYOVIKA TEMTIOW 1) OVOGLVOLUCUEVEG
VTOUOVAOEG TPOTEWMV, TO OMOl0. OUMG YPEWLOVIOL TOVTOXPOVI) YOPNYNON OVOGOEVICYLTIKOD Yol TNV EWOYOYN TNG
avocoomokplone. H Oepomeia pe devdprrikd kvtrapa ivor éva €idog avocobepamneiog yoo acbeveic pe kapkivo. H Oepomeia pe
devdprtikd kvttapo (DCT) mailel évo ovGlO0TIKO pOAO otV apyn Kol Tov EAeyyo TG avocobepomeiog Kot TOL KopKivov.
[epimov 6.000 kdTrapa Kapkivov vrotiBetar 6Tt epeoviovrol Kadnuepva aKOLO Kol GTO GO TOV VYOV avBpdnwv. Qctdc0, 0
Kapkivog dev mAnclalel GAOVG EMEWN TO AVOGOTOMTIKO [OG Vot emttifetal ota Kvttapa tov kapkivov. To 2011, o Ralph
Steinman képdioe t0 Bpafeio Nobel yio tnv amokaivyn g OBepamevtikng d0vapung tov devopITIKOV KVTTAPOV 6T0 avOpdmTIvo
ocopa. H Bgpameia pe devdprrikd kdtrapa (DCV) givarl yvoot) o¢ pio omd TiG EnavacTatikEg LeBOO0VG Y10 TV KATATOAEUNOT
TOV KOPKIVO, apoy YPNCLULOTOLEL TOVG TOPOVG TOL OPYOVICLOV LG Yol TNV 0vTioTooT ota Kakonon kottapa. H avocobepomeio
pe SevdpLTIKG KOTTOPO EIVOL ACPAANG KoL LTOPEL VO TPOMONGEL AVOCOOVTIKAPKIVIKEG OVTIOPACELS Kot emipovn emiPinon acOevav
pe kapkivo. H Bepaneia pe DC €xet ypnoyomombei oty wirpucn and to 2010. [aveo and 4.500 davBpmmor £xovv nepdoel and
LTV 0O TOTE. XPNOLOTOLEITOL OMOTEAEGHATIKG 0T Bgpomeias TOV KAPKIVOL TOV LAGTOV, TOV TPOGTATI, TOV GOPKMLOTOSG, TOV
HEAQVMUOTOG, TOL YAlopa Kot GAA®V KopKivov. Q6TOGO, TO. OVOGOEVICYLTIKA &ivol vmedbuva yio. TOAAEG TOPEVEPYELEG KoL
EMITAEOV, AOYO TOL EKTETOUEVOL TOAVHOPPIGHOD TOV OVIIYOV®OV 16TOGUUBOTOTNTOG, 1| EMAOYT] GLUYKEKPILEV®V U AOYU®OIDV
AVTIYOVIK®V EMITOT®V UTOPEl va unv givor e€icov amotedespatikn yuo OAa ta dropa. o va Eemepactody ta TpoPAnpata avTtd
TPOYLOTOTOMONKE ovATTLEN EVOG GLGTILOTOG TTOV VO EMLTPETEL TN PLGIKY "POPTOSN" KOl TOPOVSiAcT] aVTIYOV®V in Vitro Kot
NV TEPUITEP® EVEPYOTOINGN TNG OVOCOAOYIKNG Omdkplong in vivo. Mo tétowo texvoloyio. odnyel o€ eEATOMIKELUEVA
gueLTELOIO. EUPOALD, OOV pOKPOQPAYD eUPoAblovior HE TO AVILYOVO HE @QLOIKO TPOTO Kol POy gvepyomouBobv,
TPOCKOAALDVTOL GE ELPVTEVCLLESG EMUPAVELEG Kot gival o€ BEom va evioydcovy TNV €vapén avoGoA0YIKNG amdkpiong. Mia tétota
TPOGEYYIoN eEUAEIPEL TIG TOPEVEPYEIEG TOV OPEIAOVTOL GTN U €WK OLEYEPCT TOV GVOCOEVIGYVTIKMV, OPNVOVTAG TO QUCLKO
UNYovicpd emAoyng "eopT@ong” avTiydvou GTO OVILYOVOTOPOVCLOOTIKG KOTTOPO DOTE VO EMAEYEL O KOTAAANAOG GVTIYOVIKOG
enitonog Yo kdOe dtopo. Ot epeuTELOYLEG EMPAVELEG Bl OTOTEAECOVVTOL OO IKPLDWOTO TUPLTIOL LLE TPLOOIUGTATY LKPO- KOt
vavo- ven kot kataokevalovral pe ) xpron Aéilep vreptayedv moilndv. H epappoyn g texvoroyiog avtig og avlpdrovs Ba
glvol peydng onuaociog ywoo o avotypo véov topémv oty épevva kKou T Oepameia. H meplopiopévn €0peon devopitikmv
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KUTTAPOV OTOTEAOVGE PEYOAO TPOPAN IO 0T LEAETN TOV KVLTTAP®V oVTAV £0G T0 1990. Tn xpovid awt) 01 EpELYNTEG KATAPEPOAV
Vo Topayovy peydAovg aplfpovg devopitikd kottapo and CD34+ mpddpopo KOTTOPO TOL HLEAOD TV 00T®V 1 and CDI14+
povokvtrape in vitro. H wavotnto mopaymyng Tov SevOpLtik@V KUTTAp@V in Vitro £0MGE GTOLG EPEVVNTEG T dVVATOTNTO VO
UEAETNOOVY TOL KOTTOPO OVTA, VO KATOVONGOVV TOVS UNYOVICUOVS OAANAETIOPOONG TOVG UE TO OlVOCOTOMTIKO GUGTNLO KOl VO,
apyloovy TG TAOTIKEG EPAPLOYES TOV dEVOPITIKMV KLTTAP®V Yo Bepameia otnv kKhwvikn tpdén (Kindt T, 2007).

AvV000QUIVOTUTIKY] TOVTOTTOINGT] OEVOPITIKOV KVTTAP®V

Ta dpio devdprtikd kbTTapo opiloviol oamd Pacikd LOPPOAOYIKA XOPUKTNPLOTIKA KaOMG Kol 0o TV Tepovsic 1 TV amovsio
SLPOP@V LOPI®Y GTNV KLTTAPIKT TOVG EMPAveld. To Bacikd HOPPOAOYIKO YOPAUKTNPIOTIKO TOVG gival ot TPoeKPOAEG GE LOPOT|
devdprtov 1 veupdvev. ‘Evo emmAéov apaktnpilotikd Toug ivat 6Tt TEPEXovV ApBoves eVOOKLTTOPIKEG SOUEG TTOV GYETILOVTOL e
v enelepyacio avIyOvoL GUUTEPILOUBOVOUEVAOV EVOOCOUATOV, AVCOCOUATOV Kat Kokkiov Birbeck. Epmodio otnv aviyvevon
TOV OEVOPITIKOV KLTTAP®V etvor 0Tt dev €xel axoun tavtomombel Kamowog OeikTng KLTTAPIKNG emPdvelag mov ek@paleTan
emhekTiKd kot eEedkevpéva oe avtd. Ilapoia avtd €vag cuvovacudg popiov mov gpeavitovtor 1 amovoialovv am’ v
KUTTOPIKY EMPAVELDL TOV OEVOPLTIKMOV KLTTAP®V cVUPBdAlovv ot dodikacio TavTomoinong Tovs. e ovtd mepthapfdveror 1
mapovoio peydlowv mocottev popiov MHC tééng II ko n amovcia dswktdv o6mwg ot CD3 (T-Aepgoxvtrapa), CD14
(novokvtrapa), CD19 (B Aepgoxvtrapa), CD56 (NK kvtrapa) kot CD66b (ovdetepdpira). Ta devoprrikd kdttapa ekppdlovv
gmiong pior peydAn mowidio popimv mpookdAinong 6mwg to. CD1la (LFA-1), CD11lc, CD50(ICAM-2), CD54(ICAM-1),
CD58(LFA-3) ka1 CD102(ICAM-3). Mopia 6nwg ta. CD80(B7.1) kor CD86(B7.2) vrepek@palovTal Katd TV EVEPYOTONGT TV
devdprtikd kotTapa, evd to CD86 ypnoyomoteitol cuvnbmg mg delktng TG TPOYNG ®PIaVeNg Tovg o€ avtibeon pe tov deikTn
TV dpev kuttdpov CD80. ta avOpdmiva devdpitikd kovtTapa dvo eximiéov dgiktes eivar o CD83, mov exepdletor kot omd To
B «btrapa kot 0 CMRF 44 mov eppaviCetor €&icov 6T0 LOKPO@Ayo Kol To [HovoKOTTapo. AgSOUEVNG OVTAG TNG TEPAOTING
mowiAopopeiog dektdv, To Bépa g Tavtomoinong eaivetarl va gival dvokodn vrobdeon. Lty TPAEN OCGTOGO 1) TOVTOTOINOT)
meplopiletar onv aviyvevon popiov MHC 1aéng I koar CD80 1 v amovoio CD3 kot CD14. Avdlvon pe KUTTAPOUETPio poNig
Yo TNV amovsio 1] TOPOLGit AVTIGTOYY0 60 EK TOV TAPATAVE EIKTMV £ival TIG TEPLOCOTEPES POPES OPKETY]. QOTOCO AVAAOYA LLE
v eKdoToTe mMepintmon eivor mBavo va amartovvrol meptocdtepes avardoels. H ékppaon yapoktnpiotikdv vrodoyéwv TLRs
GUUPAALEL EV LEPEL BTNV OIVOGOPALVOTVTLKT TOVTOTTOINGT TV 600 PactKOTEP®V TOTMV SVIPLTIKOV KLTTAp®V. ETol Tar puedogidn
devdprtikd kotTapo (devdpitikd kottapal) yapaktnpilovral amd v Ekepacn tov TLR-2,-3,-4 kat -7 dote vo 510(popomotodvTol
Kot vo, @pd{ovy Kol TV aVTLyovoTopoLGiooT 6oL Kot ekkpivouy kutokiveg endyovtag Thl 1 Th2 avocoAoyikn andkpion. Ta
Aep@oe1dn M TAAGLOTOEN deVOPITIKA KOTTOPa (SEVOPITIKG KOTTOPa2) avTicTtotya, ek@pdlovv povo toug TLR-7 kot -9 vmodoyeic,
divovtag to évavopa mapapyoyns wiepeepovns-a (INF-a) petd v giofoin wwv oto kotTopo. Ot dvo avtoi vromAnbvopoi
OEVIPITIKAOV KLTTAPOV SeVOPLTIKG dladpapotilovy kaBoploTtikd poAo oTn GOVEEST TNG EUEVTNG UE TNV E0IKN 0VOGio LECH
povodikev potifov ékepacng TLRs kot ékkprong kutokvav (Wieder E., 2003) - IFN-y - Avon kapkvikdv kuttdpov - IFN-y -
‘Exkpion mpoteolvtikdv evlbpov (mepeopivn k.6) - IFN-y - T kot B avocia - Avon péoo ocouminpopotog -
Avtiyovonapovcioon péceo MHC-IT Z1oxevon KopKviKGOV Kot S LOAVGUEVOV [LE 100G KUTTAPMV.

O1 Baoikég AerTovpyies TOV OEVOPLTIKOV KVTTAP®OV

O1 Bacikég Aettovpyieg T@V deVOPITIK@OV KuTTdp@v B pmopovcav va ta&ivounbovv oe tpelg Bootkég Katnyopieg pe Ty Kabe pio
va TtepLopBavel évo 100G aVTIYOVOTOPOVGIOONG. XNV TPp®TNH Kotnyopia meplapfdvetal o poLog TV GEVIPLTIKAOV KLTTAP®V
GTNV OVTILYOVOTOPOVLGINGT Kot HETENETO, gvepyomoinon tov T kvuttdpmv. Xtn de0Tepn 0 POAOG TOVG Ogv £XEL OKOUT
amocapNViotel TANPOG 0AAG €xet mpotafel 6Tt vmomAnBuopoil JevoplTikd KVTTOPO CVLUPAALOLY ot daTHPNON  TNG
OVOCOTOWTIKNG avoyng. Xtnv Tpitn koarnyopio mepilapfdvovior ta Bulaxiokd devdpitikd KOTTOUPE TO OOl QPOIVETOL TMG
pvBuifovv o peydro Babuod m yopkn avooio kot cupfaiiovy oty andBeon B kuttdpov pvqung. o avaivtucd:

Evepyomoinon T kuttdpev

Ta devdprtikd xdtrapa givar vaevBuvo yio v eneEepyncio Kol TOPOVGINCT] TOV EKAGTOTE AVTIYOVOV Y10, EVEPYOTOINGT T®V
CD4+ xor CD8+ T wvttdpmv. Avtdg eivor Kot 0 To oNUOVTIKOG POAOG TOV OEVOPITIKOV KLTTAPWOV dedopévoy OTL givorl To
Hovodtkd KOTTOPA TOL £X0LV TN dLVATOTNTO VO EVEPYOTTOLOVV «un éumelpay (naive) T-Agpeoxvtropa. Ta avopipo devoprtikd
KOTTOPO. TAPAYOVIOL OTO HVEAO TMOV OCTMOV KOl HETOVOOTELOLV GE OAO TO GOWO OTOV TOPOUEVOLV AOPOVI] UEXPL V.
aAMAemOpacovy pe «EEVOLG EIGPOAEIGH. XTN PACT 0TI 1) TPOTOYEVIG AELTOVPYIO TOV AVAOPILOV OEVOPLTIKA KOTTOPO EVOL VO
ovAlappdvoov avtiydva. Metd ) AMymn to avtiyovo vroBaiieton oe emelepyacio LEc® pog eEmYEVONG 1 EVOOCMUIKIG 00600 1
SLOUEGOV TV TPOTEOAVTIKAV OVTIIOPACEDY GE TPOTEACMMOTO. [ avtryovorapovsioon pécw MHC taéng 11 mpog evepyomoinon
CD8+ Tc Aep@okvTTdp®V, TO OVILYOVO M 1 TPOTEIVN TOPoAdUPAvETOL €iTe PHECO QPAYOKLTIAPMOONG €iTe pe dSlopesordfnon
VT0d0YEN EVOOKVTTOONG 6T0 KVTOGOMO. To KOTAKEPUATIGUEVO OVTIIYOVO E1GGYOVTOL GTO EVOOMANCUOTIKO OIKTLO OTOL Kol
mpocdévovtal og veoouvtifépeva poprto MHC II yio mopovcioon oty KLTTOPIKN EXPAVELN. AVTIGTOL(O Y10 OVTLYOVOTOPOLGINGT
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péom MHC 16&ng 1T mpog evepyomoinon CD4+ Th Agppoxvuttdpmv o avtiydvo mapaiapPdvetol gite HEGHO QAYOKVTTAPMOONG Eite
pe OlopEGOAAPNON VTOS0YEN EVOOKDTTOONG O0TO EVOOCHILATO OOV Yivetarl mpmtedivon. [Iépa amd ™ Ay, emefepyacio Ko
TOPOVGINGT TOL AVTYOVOD €560V GNUAVTIKY Yo T OPAoT] TV OEVOPITIKOV KUTTAPOV EIVOL KOL 1) TOPOVGIO. GUVOLEYEPTIKOV
popiwv. Ta devdpiTikd KOTTOPO SATNPOVY GTNV KVTTAPIKN TOVG EMUPAVELD GUVOLEYEPTIKA LOPLO, TO OTTOL0 OTOTEAOVY UEAN T®V
mpoteivadv T B7 owoyévelag, g okoyévelag tov TNF npateivdv kabmg Kot popto evOoKLTTAPIKNG TPOSKOAANONG KATAAVTIKE
1600 Yo TV evepyomoinon tov T kuttdpov 660 kot yio t 0Eon evamdBeong TV deVIPITIKAOV KUTTAP®V TPV OAAE Kot PLETA TN
My tov avTyévov.

AvocomomTikn avoyn

Q¢ avoyn opiletor 1 OVIKOVOTNTO TOV AVOCOTOWTIKOD GUGTNHLLOTOG VO ovToTokpliel o€ cuykekpipéva avtryova. H Bacwr avoyn
ovppaivel oto BOUO adéva yio ta T Kot 010 pEAd TOV 06TAOV Yio to B kbtTapa. XTOVG TPOTOYEVEIG UNYOVIOUOVS OVOXNG
nmeptrapPavetor n exaywyn tov Bavirov tov T kuttdpov. Ta devdprtikd kvttapa vapyovv oe apBovia oto Bdpo adéva, 6mov
véa mapayopeva T kotrapo exmodgvovral dote va yivovv Asttovpywkd Th kot Te kotTapa kot va vrofAnfodv ce dadikacio
emhoyng mpokeévou va eEaielpfel n avooio Evavit «eontdvy Kuttdpov. ‘Etot, yapuning ovyyévelog T kdttapa emidéyovran
Betikd, emPudvovv ko petagépovior otnv meppépeta. Ta T kotrapo Tov amavtovy ot Opdon devopiTikd KvTTOPO, TO OmTOoio
mapovoldlovv eontd menTidln, KataoTpépoviatl 6to Bvpo péom apvnrikng emioyne. Hopdiinia ta devopirikd KbTTOpa UTopovV
VO GUVEIGQEPOLY GTIV avoyN HEC® amomtoons T@v T kuttdpmv, ékkplong IL-10 emdyovtag tn dpdon tav Treg 1 0dnydvTag o€
avepyela amokprrikd T xotTopa.

Evepyomoinon B kuttdpev

Ta devdprrikd kvtTOpo PTopovy va cupPdilovy eniong oty gvepyormoinon B kuttdpov, 1660 oo PAacticd kévipa 660 Kot
mePLoYéG TV Aepeadévev TAovoteg o T kvttapa. O peydiog aplipds KUTOKIVAOV Kol AOTAOV TOpayOVIOV OV EKKPIVOLV T
devdprtikd kOTTOpa Ta KaBoTobV avaykaio otnv gvepyomoinon Kot dtapopomoinon tov B kuttdpov. O polog tov Bviakiokmdv
devdprtikd kOTTapa, Tov amaptilovy Ta PAACTIKG KEVTPO TOV AEUQadEvev, gival avaykaiog yio T dathpnon g B kuttapikig
UVIAUNG 0V KOl TO, GUYKEKPIUEVE SEVOPITIKG KOTTOPO OEV EVEXOVTAL GTNV OPYIKT OTAVINGCT TOL OVIICOUATOS 6T0 EEVO avTiydvo.
Bempeital TMG SPOLY GOV TNYEG KOVTICOUATOV» Kol GOV TNYN cLVE0DS dléyepong Yo Ta B kbttapa mov avoiapfdavovy amd to
onpeio awtd Kot PETA VO TOPOLGLAGOLY TO avTlyovo o€ T kdTTapa.

Ta 0149opa KVTTAPOTOEIKE KUTTUPO StaKpivovTar o€ 600 KaTnyopiecs:
1. Ta avtiyovoeidikd kvttapotoéikd T Aepeorvtrapo (CTLs).
2. Ta un €1d1ké o€ anokpioelg kOTTOPA, OTOS Elvat To. Pk eovikd (NK) kbttapa kot to Lokpo@dyo.

¥t 21 KoTnyopiot KUTTAP®OV, TOL GUUUETEXOVV GTIS KVTTOPOUEGOAAPNTIKOD TOTOL anokpicels, meptiapPdvoviol ot mAnbucpol
CD4+ T Aepgpoxkvttdpav (THI kot TH2), ot omoiot puBpilovv tig avtidpdoeig Kuttapoto&ikd T Agppokvttopo viepevaicinoiog
emPpadvvopévov tomov (Goldsby R., 2013).

Ta avtiyovoeidikd kvttapotobikd T Aeppokvttopo CTLs mpoépyoviol omd ) dladikacio evepyomoinong tov T kuttapoto&ikmv
kuttdpov (TC). Avtod tov €idovg Ta KOTTOpPA €(O0VV OC KOHPLO YOPAKINPLOTIKO TOVG TN ALTIKN KOVOTNTO KOl EXLTEAODV
KaB0oploTKd pOLO GTNV AvayVAPLOT KoL BovAT®OOT TOV HETOAAAYUEVOV KVTTAPOV (OTMG £lval T0. KOTTOPO LOADGUEVE OO 100G
Kot o KapKvikd kottoapa). Onog £xet ndn avaeepbei, oo CTLs avikovv oty t4&n Tov CD8+ kot cuvendg avayvepifovv popla
ovvoedepéva ota MHC tééng 1(Goldsby R., 2013). To yeyovog 0Tt OAn oxed0V TaL EUTVPNVOL KOTTOPA TOV CAOUATOG EKPPALOVV
uépte MHC t6éng I anodvkvoet ott, évo CTL umopel vo avayvopilel kot va kataotpépel oxeddv Kibe cmpoTikd KOTTOPO TOV
QEpeL TO €10KO avtydvo. Avtd avayvopiletar and 1o cvykekpipuévo CTL, oe cuvdvaopd pe éva popio MHC taéng 1. H
avocoLoyikn amdkpion pécw tov CTLs, dtakpiveton o€ 2 6TAd0:

X710 1o otdd10, TPpOYROTOTOLEITOL EVEPYOTOINGT KOt drapopomoinon Tov napdivev TC kuttdpmv, og dpactikd CTLs.

270 20 614010, TO dpacTiKd Théov CTLs avayvopilovv cvpmréypata avrryovour-MHC 16éng I otnv KutTOpIKy em@avero
GUYKEKPIPUEVOV KVTTAPOV GTOY OV, £(0VTAS 0OG GVVETELD, TV KOTaoTPoP1] Tovg (Kan ersen et al., 2006; Goldsby R., 2013).

Ta CTLs pmopovv va £000£TEPOOGOVY TO KOKON O KOTTOPO PE TPELS OLAPOPETIKOVS TPOTOVGS, 0 VoS NEG® TG YVHIKIG
EVEPYOTTOINGIG KUl 01 GALOL HVO pPE GUEST ETAPT] TOV KVTTAP®V 61O @V pe To. CTLs :
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1O mpmtog tpdmog mepthapfdver m dwopesordfnon kutrapokivav, onmg eivar  wvtepeepovn-y (IFN-y) kot o mapdyovrag
vékpwong 6ykov-o (TNF-a), mov mapdyovior Kot ekkpivovtal Ady® g dtéyepong tov vrodoyéa TCR. Avtég ol kvttopokiveg
emnpedlovv 10 KOTTaPOo 6TdY0 1 TA KOTTOPO OV Ppickovtal 6g amdcTooT and To TeAesTkd T KOTTOPO, TPOKUADVTAS KOTTOPIKO
Oavoato(Kar ersen et al., 2006; del Vecchio et al., 2021). Ta xvpwo otdda, TOV emokdéiovbwv 00 pNYOvVICUDV, GTO
pecorafovpevo and CTL kuttapwd Bdvato givar ) dnpovpyio culedypatog, n enibeon ot pepppdvn, n anocvvdeon tov CTL
amd To KOTTOPOo Kot TEAOG 1) Bavdatmon tov kuttdpov otoyxov(Goldsby R., 2013).

1O dgbtepog Tpdmoc dpdong twv CTLs nepthapPdver v arinienidpaon tov Fas / FasL. Ta dpaoctikd CTLs exopdlovv oty
emEAveld toug ocuvdéteg Fas, ot omoiot cuvdéoviar pe tovg vmodoyeic Fas (Fas, CD95) mov exepdloviol ota KOTTOPO
otoyovg(Kat ersen et al., 2006). Avti 1| aAANAETIOpaCT EVEPYOTTOLEL GNUATOSOTIKG LOPLOL TO OTTOI0 TVPOSOTOVV TO PNYAVICUO TNG
OMOTTOONG HEG® TOL KATOPPAKTI TV KOUCTACHV. LVYKEKPUEVA, EVEPYOTOL0VVTOL 01 Tpokaomdoes 8 kol 10, o1 omoieg €neita
EVEPYOTOLOVV TIG TEAEOTIKEG KAOTAOES 3, 6 Kot 7, £X0VTOGC G ATOTEAECUA THV ATOTTMST. MOAMS, ohokAnpwbel | Bavatwon Tov
TPMOTOV KLTTAPOL GTOYOL T KuTTepotobikd CD8+ T wdtrapa HeTaKvOUVTOL GTIV TPOCTABELN EVIOTIGUOV EVOG VEOU GTOYOV,
mote va emteAécovv TdAL Ty dta Swadikacio(del Vecchio et al., 2021).

1O tpitog unyavicpog dpdong towv CTLs givar péow g anglevbépwong kuttapotobikdv Kokkinv ot kdttapa otdyovg(del
Vecchio et al., 2021). Me 1 Ponbeia Tov NAEKTPOVIKOD HIKPOGKOTIOV €yl ovaKoAvPOel 1 vapEn TUKVOV amoONKELTIKMV
Kokki®v, o€ Tokilovg kKh@vovg CTL kuttdpmv. Avtd to kokkio £xovv amopovmbel pe ™ dadikacio ™ KAAGUAT®ONG Kot EYEL
deryBel 011 pecorafolv 6NV KATAGTPOPT EMAEYUEVOV KuTtdpwv. H gpyactnplokn aviivon Tov TEPLEYOUEVOL TV KOKKIMV,
amédelle 0Tl gumepiéyovv povopepn 65 kDa piag mpwteivg pe v wavotta va oynpatifel mépovg mov ovopdletot mepeopivn,
KaOdOG Kot 0pKETEG TPMOTEATEG GEPivIG, oL amokaiovvtal Opvppativeg(Goldsby R., 2013).

AmOnNTIKG Aep@okvTTUPE OYKOV

H éxktaon g Aeppokvuttaptknig dtnong mov mapatnpeital evidg TOL 1G6TOL TOV OYKOL UTOopEl va £XEl TPOyVmoTiky atio Kabdg
mponyoOeVeG HEAETEG £0VV cuoyeTioel VYNAA emimeda Aeppokvttdpov dmbovueva oe dykovg (TILs), pe Pertiopévn emPioon
o€ (o oepd tHnov Kopkivov, copneptiapfavorévov tov MKKII. ITponyovpevn épeuva oto MKKII €xet deilet 6tL ta vynAd
eninedo. TILS, ovumepthapfavopévov tov CD8+, CD3+ kor CD4+, cvoyetiCovrar pe PeAtiopévn emPioon. M vynin
mokvomta TILs Oesmpeitor 6Tt aviovokdd o€ HEYOADTEPT OVOGOAOYIKN] GVOYVAPLON TOV KOUPKIWIKOV KUTTAP®V GE &vav
acOevn Ko avTimpooOmeLEL £va piKkporepiBdAlov oykov pe eAeypovn mpokoiovuevn ond ta T kdtrapa. Avtdg o AEYLOVOING
QUVOTLTTOC OYKOV UTTOPEL Vo givatl o evaicNTog oToV AmOKAEIGUO TOV oNueiov eAéyyov, dNAadT AELTOVPYEL MG TPOYVAOGTIKOG
tov porog. 'Etor, m mukvomro towv TILs €yet pehemBel yioo v mpoyvootiky tovg o&io ®g Prodeiktm vy v
avocobBepaneio(Bodor et al., 2020). TToAvapiBuec peréteg xovv aEOAOYNAGEL TV TPOYVAOGCTIKY Kot TpoyveoTikh afio tav TILs,
TOVG  UNYOVICHOVS 7ov Omovv TN OdvoAettovpyic twv T kuttdpov kot tpogodotodvior omd véeg efedifelc ot
LETAYPOPOYEVOLUKT] EVOG KVLTTAPOL, TNV TPOTEIVOUIKY, TIG YOPIKEG TAATQOPUES LVYNADV OlOOTACE®V KOl TO TPOTYUEVQ
VIoAOYIoTIKG povtéda. Ta Aeppokvtrapa mov dielodvovy otov 6yko (TILs) pmopei va avimpocsmredovy o Procwyn myn T-
Aeppoxvttdpov yo ) Proloyiky Oepaneio acBevav pe ylowwpata. Ta extog odpatog ekmrvypéva IL-2/1L-15/1L-21 TIL &youvv
TNV IKOVOTNTO VO TAPAYOUV KUTOKIVEG Kat ivat o 001 va avayvopicovy Kol Vo KOTASTPEYOLV TO CUTOAOYO KOPKIVIKG KOTTOPO
oykoloywo0 acOevr]. Ta IL-2/IL-15/IL-21 TILs égovv kuTTopoTo&IK dpAcn Kol GVTITPOSM®TELOLY U0 PLOGIUN Ty Yo TNV
Kuttapikn Oepaneio acBevodv pe yroidpata.

AvacTolreic onueiov edéyyov avocomomTikod cvetinatog (anti-CTLA4, anti-PD1/ PDL1)

H onpavtikr npdodog twv avactoréwv onueiov gréyyov (anti-CTLA4, anti-PD1 / PDL1) éyel amoteréost pio EATIB00Opa
Bepamevtikn emloyn] oe apkeToVg ovumayeis oykovg. Ta avticopata CTLA4, 6nwg to ipilimumab kot To tremelimumab,
avaotélovv Tov vnodoyéa CTLA4 va evmbei pe to B7 kot evioybovv v evepyomoinon tov T-kuttdpov. H ékepacn tov CTLA-
4 og oyKovg £xel cuvoebel pe v kakn emBioon oto pvoeapvyykd kapkiveopo (Huang et al., 2016) kat tnv avEnuévn emiPioon
OTOV N piKpokvtTopkd Kapkivo tov mvedpova (NSCLC) (Salvi et al., 2012). Otav 1o PD1 / PDL1 mov ekepdlovtol o€
KOPKIVIKG  KOTTOPO  OAANAETIOPOVV HE TO  OVILYOVOTOPOLGLOOTIKG KUTTOPO, TOPEUTOSIlovv TNV  evepyomoinorn Kot
noAlomAactiocpd tov T-kuttdpov. Ta vynid eninedo PD-1 / PDL1 pmopel va cuoYETIGTOOV [E KOKN TPOYVWOGOT GE HEPIKOVG
Kapkivoug (LEAGVOLLO, 01G0PAYO, KOPKIVOLL VEPPIKOV KVTTAP®V, KAPKIVO ®0ONKdV) Kot pe KOADTEPN TPOYVWOGOT 6€ AAAOVS (TT.).
ayysloodpkopo Kot yaotpikd kapkivo) (Seidel, Otsuka and Kabashima, 2018). Ta avticdpate PD1 (6nwg 1o nivolumab kot
pembrolizumab) kot to PDL1 (6mwg 10 atezolizumab) Sokdntovv v aAinienidopaon tov PD1 pe to PDL1. Tnv tekevtaio
dexaetia, moArol avaotoleilg onpeimv eléyyov (m.y. ipilimumab, nivolumab, pembrolizumab, atezolizumab) &yovv AdPet Eykpion
o€ dpopovg cvpmayeic OYKovg OMMOG TO UEAGVOUN, TOV TVELLOVA, TOV veepd Kol TV ovpoddyo kvotn (Soliman, 2017).
Ewwcotepa, o 2011, 1o ipilimumab ftav 0 TPpOTOG £YKEKPIUEVOS OVAGTOAENG oNpeimv eAEYXOV, Ge aoBeveis e LETAOTUTIKO
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perdvopo mov £dwoe peyoivtepn emiPimon. To pembrolizumab kot to nivolumab ftav emiong peta&d TtV yKeEKPUEVOV
avactoréwv PDI1 yio mpoyopnuévo perdvopa. H cuvepywr Bepameio pe ipilimumab kot nivolumab odynce oe peyaldtepn
enPioon yopig v 80 eravepedvion g vooov, 6€ cOYKPLon Le KGOBe pappoko mov yopnynonke yopiotd (11,5 évavtt 2,9 pniveg
pnovo pe ipilimumab kon 6,9 uiveg uévo pe nivolumab) (Valsecchi, 2015). H tpdt avocsoBeponeio mov emtpdnnke (2015) ftav
7o Nivolumab yw ™ Ogpancia acBevov pe petactatiké NSCLC. Meta&d acbevav pe mpoympnuévo pnmiakddeg NSCLC nov
glyov Tpdodo vocov Kkatd ™ Sdpkea N petd and ynuetobeponeio pe Paon v mhativn, n emPioon Nrav keldtepn katd 41%
(nivolumab évavti docetaxel). EmumAéov, n Oepancio mpdtng ypapung pe to nivolumab padi pe ipilimumab eiye og anotéhecpa
mv peyaddtepn emPioon amd 6,11 poévo n ynueobepaneie, oe acbeveic pe NSCLC, ave&dpmto and v éxepacn PD-L1
(Borghaei et al., 2015). ErumAéov, o cuvdvooudc tov nivolumab kot tov ipilimumab €vavtt tov sunitinib édmoe onpoviikd
vynAdtepa Tocoatd emiPimong og Oepancior 1ng ypoppns, acbevav e Tpoympnuévo veppokvuttapikd Kopkivoua (Motzer et al.,
2019). To pembrolizumab ypnoyonomdnke eniong yo ™ OBepaneior devTepng ypaupung, acbevav pe NSCLC mov exopalovv
PDLI1. Enmpdobeta, Exet Aafet ykpion yio v oviyletdnion acdevav pe apoyopnuévo NSCLC kat vynin ékeppoon PDLI,
acevdVv pe PETOOTOTIKO HEAAVOUN KOl 00OEVOV HE UETAGTOTIKO KOPKIVOUN €K TAAK®OMV KUTTAP®V KEQOANG KOl TPAXNAOL
(Soliman, 2017). To atezolizumab (avactoréag PDL1), mov emtpémetar ywo ) Ogpaneio acbevdv pe tomud mpoyopnuévo M
HETACTATIKO KApKiveLo Tov ovpodniiov Ady® Tov guvoikol Tpoeik acealelag oe cVyKplon pe T ynueodepaneio (Powles et al.,
2018). EmmAéov, n yopnynon tov atezolizumab évavti tov bevacizumab pali pe ynuewobeponcio Pedtiooce onuavtikd tnv
emBioon petal&d acbevav pe petactotikd un-mhakddeg NSCLC, aveEdptta and v ékepoaon PD-L1 (Socinski et al., 2018).
Hapd 11c evBoppuvtikd amoteAéopata amd TG mpoavoeepbeices peléteg, avtég ot Bepameiec mapovoioacav HKPN
QTTOTEAEGLATIKOTNTO, GTOV KOPKIVO TOV ToyKpéatog otav yopnyndnke povn mg n avocobepaneio. Xe pio perém edaong II, to
ipilimumab 6gv ftav ce Béom va endyel avtamdkplon OYKov og 00OEVEIC LE TPOYWPNUEVO KOPKIVO TOV TOYKPENTOC KOl TO
povokhmvikd avticopo BMS-93655 (avti-PD-L1) dev eiyxe anoteleopatikodtra o pio perétm @dong I (Winograd et al., 2015)
(Foley et al., 2016). H advvapio. avt®v vo TPOKOAEGOVY GVOGTOAN TNG avATTLENG TOL OYKOL o@edTay mBavoTaTo oTNnV
avOGOTOMTIKN S10KOTY, otV vraepPoiikn decpomAiacio Kot oty EAAewyn ékepacng tov PD-L1 g avtov tov tHno kapKivov.
Yuvendc, N evooUdT®on Tpochetov Bepameidv Yoo T XOPNYNON GLVOLUCTIKOV GTPATYIKOV QOIivVETOL v €ival 1 100VIKY
MPOGEYYION YO TNV EMITELEN TNG MO OMOTEAESUATIKNG amoKkpong. Eva gupd @dopo kAvik®v dokiudv otov Kopkivo tov
maykpEatog £xel oAoKANpwOel N Pploketar oe eEEMEN xpnoomoldvTag povobepaneieg avosoroyikoD EAEYXOV, GUVOLAGLOVS
Bepameiog kol avaotoreis onpeimv eELéyyov oe cuvdvacUO Le LPOlL, KLTTAPOTOEIKN ¥Miel0bepamneia Kol AAAOVG OVOGTOATIKOVG
TOPAYOVTEG.

Pembrolizumab

To Pembrolizumab, mponyovpévac yvootd mg Lambrolizumab, eival éva moAd vynAng cvyyévelng avOp®TOTompuéVo avticmua
IgG4 mov otpépetar katd tov avBpdmvov PD-1(Bardhan et al., 2016; Ohaegbulam et al., 2015). Eivor eniong to mpdTo
povokAmvikd avticopo Tov 6toyevel To PD-1 610 omoio &yt yopnynbei enttayvvopevn Eykpion omd tov FDA (Ohaegbulam et al.,
2015). Zm dokyun KEYNOTE-001 ®dong I, 1 omoia Eekivnoe o 2008 kat dnpooctevtnke to 2015(Cohen et al., 2019; Garon et
al., 2019), mpov pépog 495 acBeveic pe npoympnuévo un gyyepnotpo M petaoctatikd MKKII, ot oroiot élafov Oepomeio pe
pembrolizumab. Ot nepiocotepot aobeveic Elafov pembrolizumab ce 10 mg / kg kébe 2 1 3 gfdopddeg (N = 489) kat woAd Aiyot
og 6oom 2 mg / kg kabe 3 gfdouddec (N = 6). To ORR frav 19,4% kot 1 didpeon didpketo avramdkpiong frav 12,5 unveg. H
duapeon PFS Nrav 3,7 ufveg yuor 6hovg toug acheveic kot 1 didpeon OS Ntov 12 pivec. Metd and diepeuvntikn avdAvon oty
opada wov AdpuPave t Bepaneia, emkvpdOnke o amokont| OetikdtnTag PDL1 >50% oe 204 acBeveic wg duvntikog Prodeiktng
v v TpOPAeyYN TV amokpicewv oto pembrolizumab. I'a acBeveig pe dykovg mov sppavitovy >50% rvtrapa Betikd o PDLI,
1-49% wotrapa Betikd og PDL1 kot 50% tov kuttdpov, 1 péon eniPioon nrav 14,9 piveg yio to pembrolizumab 2mg / kgr kot
17,3 pveg yw 1o pembrolizumab 10mg / kgr. H peAém avti édmwoe v £ykpion oto pembrolizumab yia yprion g Bepomeia 2ng
ypopung, oe acbeveic mov eivon Betwcoi ywoo to PD L1>1%(D. Cortinovis et al., 2017). Zwn pelétn KEYNOTE-024 7o
pembrolizumab a&loloyndnke w¢ povobepancioo TpOT™G Ypouung o€ Kopkivoradeic pe mpoyopnuévo MKKII pe ékppacn tov
PD-L1 > 50% évavtt g emAoyng pe ynuetodepamneio pe facikd cvotatikd tnv mhativa. tnv opdda tov pembrolizumab, téco 1
péon emPioon yopig e&éMén g vocov (PFS) 660 xor n 6 punvov cvvolikn emPioon Pektiwbnkav oe ovykpion pHe ™
mueodepamneio, odnymvrag oty £ykpion tov FDA yiwo to pembrolizumab yuo avtév tov mAnbuopod. H avdivon evidmice dpehog
otovg acbeveic otV opddo Tov pembrolizumab ce avtiBeon pe eketvovg g opadag ynpeobepaneiog (Siapeon OS 30,0 Evavt
14,2 unvaov)(Doroshow et al., 2019). Enexteivoviag tov id10 oyxedwond oe acbeveig pe éxepacn tov PD-L1 >1%, 1 pekém
KEYNOTE-042 Bprike éva cuvolikd 0pelog emifimong oe 6A0vg Toug acbeveis, pe didpeon OS 16,7 évavt 12,1 unvav. Qotoco,
Hio dlepeuvnTikn avaivon kopkivortabov acBevav pe PD-L1 >1-49% b6gv Bprke onpovikég dwapopés oto OS oe avtov tov
TANBvoO, vTodNAdVovTag OTL 1 Bepaneia TPMOTNG YPAUUNAG LE HOVOdIKO @dppako To pembrolizumab Ba mpénetl va mepropiletan
oe aoBeveig pe ékppacn tov PD-L1 >50 % 1 neprocdtepo. Qotdc0, oe acbeveig mov dev eivar vmoynelot v ynuetodeponeio pe
Bdon v katdotoon amddooNg Tovg | He AAAEG GLVVOOTPOTNTEG, TO pembrolizumab and Povo Tov pmopel va givar por Aoyikn
emoyn oavooobBepaneiog (Doroshow et al, 2019). Zvumepoacpotikd, To pembrolizumab £€yet deifer  onuovtikng
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amoterespatikotnTo Yo 1o MKKIT avBextikd otn oopfatikn ynpetodepaneia, pio Kokoneio 6mov mpv vanpyay Alyeg emloyég
Oepamneiag. Tov Oktdfplo Tov 2015, o FDA tewv HITA evékpive to pembrolizumab ywa tn Ogpancio t@v petactaticedv MKKIT
mov exkepalovv 1o PD-L1, ta omoio deiyvouv e£€MEn g vooov katd 1 petd and ynueobepancio mov tepiéyet miativa(Kwok et
al.,, 2016). To pembrolizumab &yer emdeifel moALG vmooyOUeV KAMVIKY dpdon o€ KAVIKEG HEAETEG TPOUNG GAONS Yo TN
Bepaneio acbevov pe vrotpomalovia 1 petootatikd SCLC mov elyov vmoPindel oto maperBov oe 300 N TeplocdTEPES GEPES
Bepameidv. Zn edon Ib, g perétng moivkoopng KEYNOTE-028, éhafav pépog acheveic mov mponyovpévog elyov vmopindet
og Bepomeia o Betikd PD-L1 vrotpomidlov 1 petactatikd SCLC, mov éhafav povobeponeio pe pembrolizumab. Zn ¢don 11,
avowktig perétng KEYNOTE-158, éhafav pépog acBeveic pe vmotpomiblovta M petactatikd SCLC ave&dpmnrta amd v
katdotacn PD-L1 tovg, ot omoiot 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 ce dAAoVG TOHTOVG
oykav. Ot acBeveic éhafav pembrolizumab (10 mg / kg kéBe 2 efdopndadeg oty KEYNOTE-028 kot 200 mg kébe 3 efdopddeg
omv KEYNOTE-158) yia émg kot 2 ypdvia 1 £0¢ 6tov tekunplodel n eEEMEN g vOGOD, 1 1N amodeKT TOEIKOTNTA, 1 TOPOSIKT|
acBévela mov eumodilel v meputtépm Bepameia g peAétng 1 v andovpon and tn perétn(Chung et al., 2020). H povobepaneio
pe pembrolizumab mopéyet o Bepamevtiky emloyn mov gival kaAdtepa avekti amd ™ ynueodepaneio oto mAaicto g Tpitng
ypapupng oe acbeveig mov €xovv vmoPAndel mponyovuéveog oe oxvpn mpobepaneio. Me Pdorn To amoTteAéoUATA TOV HEAETOV
KEYNOTE-028 kot KEYNOTE-158, 10 pembrolizumab eykpibnke npoéceata and tov Opyavicpd Tpoeipmv kot Poppikov tov
HITA yw ™ Oeponeia acbevaov pe peractatikdé SCLC pe e£éMEn g vocou katd T didpkela 1 petd and ynueobepaneio pe
Baon v mhativa kot TovAdyioTov pion GAAN mponyoduevn ypapun Bepaneiog(Chung et al., 2020). Ot avactoieic PD-(L)1 £xet
eniong amodetyBel 6T1 PeElTidVOLV T amoteAésata og acbeveig mov dev elyov Adfet Oepancio oto petactatikd mAokmoeg MKKII
o€ cuvovacuo pe ynuetobepaneio. H khvikr pedétn KEYNOTE-407, nepihappave acbeveic pe petaoctatikd mniakddeg MKKIT
7oV dgv glyov Aafet Tponyodevn Bepameia, ot omoiot TuyatomotOnkay ya va Aapovv 4 kokhovg Bepoameiag pe carboplatin kot pe
taxane pe 1 yopig pembrolizumab. Ot acBeveic otnv opdda mov mepieiye pembrolizumab eiyov onuavtikn BeAtiopévn didpeon
OS og ovykpion pe ekeivovg mov Elafav ynuetobepaneio pwovo (15,9 évavtt 11,3 unvav). To 6@elog TopotpnOnke og Oleg TG
opadeg PD-L1 TPS. To yeyovog avtd, odnynoe oy €ykpion tov FDA kot omnv Kabiépmon avthig ¢ TpPIALTAG ™G £va Kot
VOUPLO TPATLTO PPOVTISNG Yo ALTH TNV TANBvoaK opdda acBevav. AvemBounteg evépyeteg Pabpod >3 mapatnpndnikav oto
69,8% twv acbevov mov €laPav pembrolizumab évavit tov 68,2% twv acbevdv mov élafav Oepameion povo pe 128
npeoBepaneia, yeyovog mov vrodnimvel 6Tt 1 Tpocsbnkn pembrolizumab dev avénce onuavtikd v to&idmra(Doroshow et
al., 2019; Jotte et al., 2020).

E&atopkevpéve en@utevopo ePOLLO e AVTIYOVIKA TPOEVEPYOTOUEVE LOKPOPAY .

O poéAOG TOL CVOCOTOINTIKOD GUGTHLOTOC EIVOL 1] OVOYVAPLOT KOl 1) KOTOTOAEUNON TOV OVILYOVOV LE YOMKEG KOl KUTTOPIKES
avocoomokpicelg, pe otdyo v e&dheyn tov Evov epebopdtov kot v ovamtoén ewdikng pvnung. H o oavdmtoén
AVOGOOTOKPLONG EVOVTL EVOG avTlydvo £xet a&lomomBel oto mAaicto Tov euPoriev, Ta omoin AToTEAOVY AVTIKEIIEVO aVATTVLENG
v v mpdinyn M PBeitioon tov amotelecpdtov peAloviik®v maboyovev poivvoewv. Ilpokeévov va amogevybei 1
poivopatikodTTa, To eUPorio SeHTEPNG YEVIAG KOTOOKELAGTNKOV 00 KOOOPIGUEVO OVTIYOVIKG TEMTIOW 1) AVOGLVOLNCUEVEG
VITOUOVAOEG TPOTEWVDV, TO OmOi0. OUWOG YPELOVIOL TOVTOXPOVY) YOPNYNON OVOGOEVICYLTIKOD Yo TNV EXOY®YN TNG
avoco0TOKPIoNe. QoTOG0, T0. AVOGOEVIGYLTIKG gival vrevBuva yio TOAAEG mapevEPYEleg Kot EMTALOV, AOYO TOV EKTETOUEVOL
TOAVLLOPPIGUOD TOV AVTIYOVOV IGTOGVUPOTOTNTAG, 1) EXAOYT CUYKEKPLUEVOV [T AOIUMIDV GVTIYOVIK®V EMTONMOV UTOPEL VO NV
glvan g&ioov amoteleopatikny yo 6ha ta dtopa. o va Eemepactodv ta mpoPfAnpato avtd mpoypatonomonke avantoén evog
GLOTIHLLOTOG TTOL VO EMTPEMEL TN QLOIKT] "QOPTOSN" KOl TAPOLSINCT] AVILYOVOV in VItro Kot TrV TEPULTEP®D EVEPYOTOINGT NG
OVOGOAOYIKNG amokpiong in vivo. Mo tétown teyvoloyion odnyel oe efatopukevpévo pevTedoIHo eRPoita, OTOv LakpoPayd
epPforralovtat e 10 avTydvo He PUGIKO TPOTO Kol apov evepyormomBodv, TPOGKOAMVTAL O EUOVTEVCIUES EMIPAVELEG KOt gival
o€ Béomn va evioydcovy v évapén avocoroyikng andkpiong. Mio tétota Tpocsyyion eEadeipel TIC mapPEVEPYEIEG TOL OPEIAOVTAL
oTN UN €0IKN JEYEPOT TOV GVOCOEVIGYVTIKMOV, GQONVOVIONG TO QUOIKO UNYovIcHd emidoyng "edptwong" aviiydvov ota
AVTIYOVOTIOPOVCIOCTIKG KOTTOPO DOTE Vo EMAEYEL 0 KOTAAANAOG OvTIyovikdg emitomog yuo KaOe dtopo. Ot epoutedoiueg
EMPAVELES OTOTELOVVTOL OO TKPIOWOTO TUPLTIOL HE TPIOOIACTATN LKPO- KOl VOVO- DON Kot Kotookevalovtal pe tn xpron Aélep
vIEpTUYEDV TOAU®Y. H epappoyn g texvoroyiag avmge og avBpdmovg Ba givar peydAng onuoaciog yio to dvoryua vémv Topémy
oV épevva Kot tn Oepamneia.

Eppéiwa
Ta tedevtoio xpovia EYEL YIVEL GUGTNHOTIKY £PEVVA Y10, TIV KOADTEPT] KOTOVONOT TOV YEVETIKOV KOl ETIYEVETIKOV GALOYDV TOV
oyetifovtal pe TV OVATTUEN TOV YAOIOUAT®V HE GTOXO TNV OVEDPECT] LOPLOK®V OEIKTOV LE TPOYVAOOTIKN KOl TPOPAETTIKT
onpaocio.

Yrdpyovv d0o kvpilot Tomot BepamevTiK®dV UPormV KaTd TOL KapKivov, To AVTOAOYN Kot To. 0AAOYEVT ELPOALL:

O mpdTOg TOTOG £ivar £va eEATOMUKEVIEVO EUPOALIO KOTA TOV KOPKIVOVL TOL TapaoKEVALETOL ATd TO. KOTTOPO TOV {010V
Tov acbevovg kot Paciletor eite oe KapKVIKA KOTTOPO €ite 0 VY] KOTTOPO TOV OVOGOTOTIKOV GLOTNHOTOS. Ta
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KkoTTapa Aappavovral and to dtopo, eneepydlovral kot TOAATAAGIALOVTOL GTO EPYAGTHPIO KO GT) GUVEYELL EYXEOVTOL
Eavad omv kvkhogopioa tov acBevovg. Ta emefepyacpévo KOTTOPO avayvepilovy To KOPKIVIKG KOTTOPO Kot
EVEPYOTOLOVV TNV AVOGOAOYIKN ATOKPIOT KoTé TOv Kapkivov. Avtdg o thmog Bepamneiog o pmopovoe va ypnoiponomel
poli pe dAdec Bepameiec Kapkivov, 6mwg yepovpyikn eméupaocn N oktvoforio, mpokeyévov va g&oderpbovdv ixvn
KOPKIVIKOV KUTTAPOV TOV ETUEVOLY. XTNV 100VIKY TEPIMTMOOT, OpIoUEVA KOTTOPA IVAUNG B Tapépevay 6To cOoTNIA
0V 0oBevolg pe v mpovimdbeon 6TL B pmopovoav vo oviamokplodv auécme, €4V EUPAVIoTOOV Eova KAPKIVIKA
KOTTOPO.

1O devtepog TOTOG gUPorimv KaTd TOL KAPKivov, To ahAoyevn eufoiia, Pacifovtal 6 KOTTAPO TOL AVOTTOGCOVTOL
QTTOKAEIOTIKG GTO £PYOOTNPLO (U1 €0VTA KOTTOPO). AVTOG 0 TOTOG gRPoAriov givar o dVGKOAO va avamtuyBel aAld T
EAKVOTIKOG €medn elvar duvnTikd Atydtepo damavnpn M kKotookevn tov. O o10x0¢ givar vo evepyomombei to
OVOGOTOMTIKO GUOTNIO avTi Vo EMLTEDEL GE £Va GUYKEKPIEVO KOPKIVIKO KOTTAPO, £TOL MGTE QLT 1) Lopen Bepameiog va
&gl duvaTOTNTEG EVAVTIN 0 KGOe TOTO Kopkivov. [Mapd tn onuavtikny epevvnTiKy TPOoTAdE HECH TOV KAVIKGOV
dokydv, kavéva dev €xel okoun omodeyBel opketd amotedecpatikd ywo. v éykpion tov FDA (Dobosz &
Dziecigtkowski, 2019). To eupfoiia KOTG TOL KOUPKIVOVL YPNOIUOTOI0VV E0IKE avTiydvo OYKOL Yo VO TUPOSOTHOOLV
OVTIKAPKIVIKEG 0VOCOOTOKPIGELS OV TPpoKaAovvToL amd T-kittapa. Ot Pacikég peréteg TponAbov omd Tnv Tevtomoinon
tv MZ2-E kot MZ2-D, ta omoio givor avtiydvo mov Tpoépyovtal amd KOTTOPO LEAAVAOUATOS KOl KOSIKOTO0UVTOL 0Td
v owkoyéveln yovidiov MAGE (Melanoma-associated antigen) Kot pmopovv va ovaryvepiotodv ard to kKuttapotolkd T
KOTTOPO Y10 VO TUPOSOTHGOVY AVIIKAPKIVIKEG 0VOCOAOYIKEG amoKpicels. Tavtdypova, Eva dAlo aviydovo avOpmmvov
peravapotoc, to gpl00, amodeiybnke 411 oyetileTon pe TV amdppLyn OYKOL in Vivo ETAYOVTOG 0LVOCOAOYIKES ATOKPIGELS
OV TPoKaAOVVTOL 0o dnOnTikG Agppoxvttope (Tumor-Infiltrating Lymphocytes- TILs) oe acBeveig pe peldvopo.
AvTa o gupfpaTo GvolEay To SPOLO Yl T ¥PNOT AVTLYOVAOV TPoEPYOUEVA 0td GYKOLG MG eUPfoo otV avocobepameio
tov kapkivov (Y. Zhang & Zhang, 2020). Extog a6 ta aviyova oykov, o Eppoilacuds pe faon ta devdpirid kOTTop0
é0e1&e emiong omuavtikd KAwvikd amoteAéopata. Ta devoprrikd kdttapa (DCs) elvar to kaAvtepo eEomMopéva
avtryovomapovotlootikd kottapa (APC) kot dadpapotilovv kpicyo polo oty TPOKANGT OVIIKOPKIVIKNG 0VOGIOGC.
SVYKEKPIUEVO, LETE TNV EvEPYOTOINGN Od ovTryova, 6ykov, o DCs umopodv vo e0mTEPIKEVGOVY, Vi ETEEEPYOOTOVV Kot
OTI GLVEYELD VO TOPOLCLAGOVYV TOVG eneEepyacuévong emitomovg oto T kOTTOpo Kol vo, emdyovv KuTtapoTo&ikd T
Aeppoxvtropa (CTL) (Y. Zhang & Zhang, 2020). To 2010 o FDA evékpive 1o Provenge wg 10 TpdTto 0vtdA0Y0 EUPOrlo
KATd TOVL KopKivov, yvootd kot o¢ sipuleucel-T, yw tn Ogpomeion Tov 0vVOEKTIKOV KOPKIVOL TOL TPOGTATI, IO
avocobepameio pe Baon ta devdpitikd kouttapa (Igarashi & Sasada, 2020). Mo dAAN TOAAG VTOGYOUEVT TPOGEYYION
otV avocobepameio Tov Kapkivov mepAapuPavel ) ypron eEatopkevpévav guporiov mov £xovv cyedOGTEL Yo Vo
mwpodotovy de novo amokpicels T-AEUPOKVTTAPOV EVAVTL TOV VEOOVTLYOV®OV OV TPOGdidovv vynAn e&eldikevon otov
acBevn. Ta veoavtiydva givol avTiydvo mov KOSIKOTOI00VTOL O UETAAANYUEVE YOVISIO TTOV VITAPYOVY OTNV EMPAVELD
TOV KApKWIKOV Kuttapwv (termed tumour-associated antigens — TAAs). Emopévog €6® kot apketd ypdvia &xovv
pereOel ektevdG AOY® TOL TPAOTOPYIKOL TOLG POLOL GTNV avocobepameia Tov KapKivov. Q¢ aTOTELEGIO COUATIKAOV
UETOAAGEEDY EWOIKAOV Y10L TOV OYKO, TO. VEOOVTLYOVO OEV DIAPYOVV GTNV EMLPAVELN TOV KLTTAP®OV TOV QLGIOAOYIKOD
10700. L& KAMOlEC TEPTTMOEI OUMG UTOPEL Vo EKPPUOTOVV KOl GE U KokKONOELS 16ToVG, YEYOVOG TTov avEQVEL TOV
KIivOLUVO 0VTOAVOG®MY TOEIKOTHT®Y oL TTpokaiovvtal amd to guPorto. Ovtag euipeTikd ovoGOYOVIKA, UTOPOOV Vo
EVEPYOTOMGOVY TNV 0vocoroykn amokpion twv CD8+ T kuttapoto&ikdv AEUPOKLTTAP®YV, TOPEXOVTOS VOV TEAELD
010Y0 Yo avocobepaneieg kapkivov pe Baon ta T kdttapa. H mapovcioon kot 1o goptio TV vEOUVTIYOV@OV £(OVV
GLOYETIOTEL BETKG [e TV TPOYVmoT| o€ acBevels, 6 TOKIAOVG TOTOVG KOPKIVOV Kot e TO OPEAOG OO TOVG OVOICTOAEIS
Tov avoconomtikoy onueiov edéyyov (ICIs), o aoBeveic pe peldvopa, U HKPOKLTTOPIKO KOPKIVO TOL TVELLOVA
(MKKIT) 7 xapkivo tov mayéog eviépov va av&avetat (Blass & Ott, 2021).

H ypnowomoinon nentidikdv epforiov pe oKomd TV EXoymYN AVIIKOPKIVIKNAG T-KuTTapiknig andkpiong TAEOVEKTEL G TPOG TO
OTL €tvort duvaTOV va emtevydel 1 KOTAGTPOPN TOV KAPKIVIKAOV KVTTAP®OV YOPIC VO EMNPEASTOVY Ol PLGLOA0YIKOL toTol. Emtiong, 1
TOPAGKELT KOl O YOUPAKTNPLOHOG TOVG £ival GYETIKA E0KOAOG Kl OTMG QaiveTal amd KAMVIKES LEAETEG TTOV £yvay ToL ELPOALE aVTA
glvar acpain. H ocvvomapén tééng I kon 1aéng Il emtommv mov mpoépyoviar amd to 1010 KopKivikd avtiydvo £yl Ppebet otL
EVIOYVEL TNV TOWOTNTO TNG OVOCOAOYIKNG OMOKPIONG, TPOKOUAEL LOKPAS OLAPKELNG OVOGio Kol EVOUVOUMOVEL TNV OVTIKOPKIVIKT|
dpaon. EmmAéov, éxel Ppebel 6t 1o CD4 T kbOtropa €vEPYOTOIOVV TO, OVTIIYOVOTOPOVOLOOTIKG (devopitikd) kOTTtapa HECH
aAnientidpacng Tov CD40 kot TV TPOGOET®V TOVG KOl LE TN GEPG TOVG TO EVEPYOTOUUEVA OEVOPLTIKG KOTTOPO, UTOPOVY VL
napovcstdoovy 1o avityévo ota CD8 T kittapa. [MBavov va punv vapyet GAAN WTPIKY KOWOTOUIO TOL VO EYEL TO CTLOVTIKO
OVTIKTUTTO OTNV 1WTPIKN KOl OTNV TOYKOGHO VYelo amd TNV €Qedpeon kol TV avamntuén tov euforimv. AkpiBag énwg To
avOGOTOMTIKO HOG ovoTtnue epYAleTol aoTapudTnTo Yoo TV TPOANYY TOV AOUMEEDV KOl HOG TPOCTUTEVEL OO OLVITIKA
emPrafn Topdotta, 1006, kot faxtpio £Tot Tailel eniong KEVIPIKO poro GtV TPOANYN ToL KapKivov. Eival duvatod va evicyvdet
aLTN M KOVOTNTE TOV, €T ATOTPENOVTOG T LOAVVOT, €ite «SIOACKOVTAG) GT KOTTAP TOV 0VOGOTOUWTIKOD GUGTHLLOTOS TS VO
avayvepilovy Kol vo GKOTMVOLV TO KOPKWVIKG KOTTOPO HOAG aUTE eR@avicTobv oto odpo. Koatd t dudpkelo tov 600
TeEAEVTAIOV OEKAETIOV, EYEL YivEL €vag PeYOAOG aplOpnog peletdv mov e&etdlovy BepamenTiKeéG Kol TPOPVAUKTIKEG GTPOTYIKEG
eUPoAOCOD TOV €KBETOVYV TO AVOCOTOUTIKO GUOTNUO GE HOPLOKO EMinedo MGTE Vo, OepamedGel 1] Vo AmOTPEYEL d1APOPOVS
TOmovg Kapkivov. Ot ovoco0epamevTIKEG GTPATNYIKES YIVOVTOL TOPO ATOJEKTEG AOY® TNG €EE10iKEVONG TOV TPOGPEPOVY GTN
oTOHYELON UOVO TOV KOPKIVIKOV KLTTUP®MV GE OVTIOOGTOAN HE TNV LIAPYOLGa ynuelobepaneioo M tnv axtvoPoiio wov etvon
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Myotepo eEerducevpéveg kan oyetilovtot pe moArég mapevépyeteg. H apyn oty omoio Pacilovtal ta avtikapkivikd eppoito givar
0Tl TO OVOGOTOMTIKO GUGTNUO €ivol WKavd va EMAYEL OVTIKOPKIVIKY OmTOKPIoN KOU VO €VEPYOTOlEl Lo GEPA AUVVTIKAOV
UNYXOVIGUAOV EVAVTIOL GTO KOPKWVIKE KOTTOPO. €VIGYLOT NG KOVOTNTOS TOV OVOGOTOWTIKOD GULGTNUATOS Vo avayvopilel M
KOpKVIKA kOTTopa o¢ Eéva, eite pe evioyuom Tng OvOGOAOYIKNG amdKpong UHEC® TNG OVENONG NG EVEPYOmMOINONG TMV
Aeppokvttdpwv. Tevikd, o0 o©TOX0C TOV AVIIKOPKWVIKGOV gufoliov elvar va ewdyovv To ovilyévo avocoydévo ota
OLVTIYOVOTOPOVGLOCTIKE KOTTOPO KO VO ETAYOVV Hakpdg dudpkelog ovosio. O oyedlaopog TenTdk®Y elPorimv yio TNV emayyn
OVTIKOPKLVIKNG KUTTAPIKNG amOKkpiong mapovctdalel moAld mieovektipata. Eival duvati 1 cuvoeoT daQopeTikdV TENTOI®V 6TO
d10 popo popéa emTpémovtag £TGL TNV TOPUCKELN TOAVOVVAp®Y cuvBetikdv euforimv. Emiong, vrdpyel meplopiopodg oty
avamntoén pn eWIKOV aVTICOUATOV amd avtlyova mpoopifelg AOYym g vyning kabapdtntag Tov GLVOETIKOV TETTOI®V.
Emumdéov, ta gpfoiia avtd £xovv gvdoyevi] avocoevioyuTikn dpact. TEAog, vdpyel 1 dvuvaTdHTTA GVVOESNG TENTISIOV TTOV VL
Eemepva YEVETIKOLG TEPLOPIGUOVG OTNV TOPUY®YN avTicopdtov. To okentikd tng avocobepanciog Tov Koapkivov elonydnke
mpmdtn Popd and tov William Coley mpwv éva awdva mepimov. [Tapdia avtd ypeidobnke vo tepdcoovy TOALN ¥pOVIO MOTE VO, Yivel
EPIKTN 1 KOTOVONGOT TNG OAANAETIOPOOTG TOV OVOGOTOMTIKOD CUGTNUATOG e TO KapKivikd kbttapa. [Ipdopateg avakaAdyelg
GTNV KLTTOPIKY KOl HOPLOKY 0VOGOAOYiDL EPEPOV GTNV EMLPAVELD CNUAVTIKEG EVOEIEELS Y10 TNV KOVOTNTO TOV OVOGOTOUTIKOV
GLOTHNATOG Vo ovaryvepilel Ta KapKvikd Kbttapa g EEva va emdyel avocoroyikn andkpion mov odnyel ot peiowon tovg. Ta
AVTIKOPKLVIKG gLBOAa Agttovpyovv oTéAvovtag pio odnyla 1 £va £181KO NI GTO KOTTOPO TOL 0.cHEVODS TPOKEEVOD VO TOPAEEL
avtrydva 1 TpoTeivn mov Bo dloywpicel To KapKviKd KbtTapa and To puoloroykd. To epuPforiia evepyomolodv 10 0VOGOTOMTIKO
GUGTNLO TOV OPYOVIGHOD MGTE VO EVEPYNGEL TO OVOGOTOMTIKO GUGTNUA SLEYEIPOVTAG TNV EWOIKT Y10 TOV OYKO aVTIOPACTIKOTNTA
T-kuttdp®v oL 0dNYEL OTNV EVIGYLGN TNG GTOXEVGNG TOV OYKOL. ATO TN OTIYU| TOV TO GMO TOL aobevn €xel dnpovpynoet
apKeTO <<avTIPloTIKG>> umopel va avayvopiost wote kot av 0o entotéyet 1 vOcog. Ot emoTiHovES LELETOVV TOALG SLOPOPETIK,
€l01 avTIKOPKIVIKAOV gufoli@v kol Tdg ovtd 0o UTOPEGOLY VO AELITOVPYHGOVY GE SLUPOPETIKEG LOPPEG KapKivov. Qotdco
QTTOLTEITOL OKOWO TEPLGGOTEPT] EPEVVE Y10 VO TOVV TOGO KOAG AELTOVPYOVV TO EUPOALOL KOl TOLEG LOPPEG KAPKIVOL UITOPOVV VO
avtipetonicovy. Ot €1dkol wo1660 Be@podv 0Tt T0. EENTOUIKEVUEVO EUPOAID LITOPOVV VO EIVOL OTOTELEGHOTIKG Gg pio gvpeia
KApoka Kopkivov, Hetald auTdv ToV KOpPKIVOL TOL ToE0G EVIEPOV, TOL TVEDLOVA, TNG 0VPOSOYOV KOGTHG, TOL TAYKPEATOS KoL
TV veppdv. H epappoyn g mavyevorikng avaiuong te peBddovg aAniovyiong véag yevids (next generation sequencing, NGS)
£xel AmodMoel TANOMPA TANPOPOPIDV Y10 TN YEVOUIKT KATAGTACT T®V YAOLOUATOV DVYNANG Ko, TPOSOATA, YOUNANG KakKonOelog.
H épevva avt 0dnynoe e po «Ekpnén» TANPoPopilag 6Tov Topéd TV veomAaoudtov Tov KNX kot £1dtkdtepa TV YAO1opdTOV,
koG Eeddluve ONUAVTIKA HOPLOKA LOVOTATIOL TNG KOPKIVOYEVESNG OTO YAOLOUATH. ATOTEAESUA QLTS TNG YVAOONG NTAV 1
avabedpnon g tafvounong tov veomhacl®v tov KNX and tov TIOY otig mo mpoéceateg ekdocels, ovt tov 2016 kot
npoceata tov 2021. Ztpotnyikég epfoilacion Exovv dokiuaotel 610 YAOOPAACT®MHO €00 Kol TOAAG ¥povia. Tpelg Tpéyovoeg
UEAETEC XPNOLOTOOVV VEEG GTPOTNYIKEG EUPOAAGLOD KOTH TTO 1GYVPAV OVTLYOVOV TOL YAOIOBAUCTAONATOG GE GUVOLOCUO LE
avootoieic onueimv eléyyov (Checkpoint inhibitors) tov avoomomtikod. H moAvkevipikn, d1ebvig pekétn ROSALIE
(NCT04116658) cvvovdlel opddeg mentidimv mwov mpoépyovtal amd 10 yAowoPfAdotopo Kot potdlovv pe memtid amd
(PUOIOAOYIKT eVTIEPIKT YAmpida, pe T Aoy 0Tt Ta T kvtTopo (dnAad To KOHTTOPE TOV AVOCOTOUTIKOD HOG GLUGTNHHATOG)
avt©dpodv ce aLTA TO TEMTIOW NOT KOl MOG €K TOLTOL €ival KOVO Vo PBEATIOGOLY TNV KATOGTPOEY TOV OYKOL. AvTO TO
TOMTENTIOIOKO  gUPOro ouvdvaletar pe tov avti—PD-1 mapdyovta nivolumab (mov &idape mopamndve) pe 1 yopic tov
AVTIOYYELOYEVETIKO Tapdyovto bevacizumab (Avastin). Ta gpfoio katd tov kopkivov eivar pio popen avocobepomeiog. Xe
avtifeon pe o GAAa gpfoila TOL TPOCTATELOVY OO TNV HOALVOT|, OTMG £lval 0LTO KATA TOL KOPOVOTIoD Yo TOPAdELYLL, TO
oo katd Tov Kopkivov Bepamedovy tovg avOpdmovg tov o vooovv. Eival oyedlacuéva dote va fonbodv 1o avocomomtikod
ovoTUo. Tov acBevn vo avayvopilel Kol va GKOTMOVEL To KOPKIVIKG KOTTapa oAlG Kot vo, eurodilel v emavepueavion tovg. Ta
AVTIKOPKIVIKG guBoOlia Aettovpyodv otédvovtag pio odnyia 1 £va €181KO oM 6T0 KOTTOPO TOL 0.60eVoHC TPOKEUEVOD VO, ToPAEEL
avtydvo, | TpOTeivn mov Bo Sloywpicel o KapKIVIKG KOTTape 0o T0 PUoloAoYIKd. To euforio evepyomolovV T0 AVOGOTOMTIKO
GUGTNLLO, TOV OPYOVIGHOD DOTE VO EVEPYNGEL TO OVOGOTOUTIKO GVGTNUA SIEYEIPOVTOG TV EI81KT Y10 TOV OYKO OVTIOPAGTIKOTITO
T-kuttépwv mov 0dnyel oV evioyvon g 6TdXEVONG TOV OYKOL. ATO TN GTLYUN TOL TO CAOUA TOV achevr €yl dnUovPYNoEL
apKeTd <<avTPloTikd>> pmopel va avoyvopicet mote kot av Oo emotéyel n vocos. Ot EMGTNHOVEG LEAETOVV TOAAN SLOLPOPETIKA
€101 avTKopKIvIK@OV gufoliov kol TG ovtd Oo UTOPEGOLY VO AELTOVPYCOVY GE SLPOPETIKEG LOPPES KapKivov. Qotdco
ATTOLTEITAL OKOLO TEPLGGOTEPT] £PEVVA YO VO TOVV TOCO KOAN AELTOVPYOLV TO EUPOAL KOL TOLEG LOPPEG KAPKIVOL UTOPOVV VO
avtipetonicovy. Ot €1dtkol ©oT660 Be@podv 0Tt T0. eEaTopKeLIEVA EUPOAIO LTOPOVV VO VOl OTOTELEGUOTIKG Gg o gvpeia
KMok KopKiveov, Hetadd autdv Tov KopKIivoy ToV ToyE0g EVIEPOV, TOV TVEDLOVA, TNG 0VPOOOYOL KVGTNG, TOL TOYKPEATOG KOl
TV veppadv. Ot yrotpoli Exovv Eekiviael NN SOKIUES Kot Y1 TO TPATO £EATOUIKEVUEVO eUPOAo mRNA yia 0 peAdvaopo, pe v
elmidoa g poviung Bepaneiog tov Kapkivov Tov déppatos. Katd ™ @don 2 tov dokiudv anodeiydnke tmg ta epufoiio HeidVoOLV
ONUAVTIKA TO pioKO TOV KapKivov Tov emaveppaviletol o acbeveic pe pehdvopo. Apketéc TAATQOPUES EUPOAIOV VEOUVTIYOVOV
a&loAoyobvtol e KAMVIKEG SOKIHEG Yo Kakon0eleg Omwg T0 HEAGVOL, 0 KOPKIVOG TOL TOYKPENTOS, O KOPKIVOG TOV LAoTOD, O
KopKivog Tov TVEDLOVO Kot TO YAOWOPAACTONO, HETAED GAA@V. ATO TIC TOAAEG TPOGEYYIGELG TOV SLEPEVVAOVTOL, TO TPOYPALILOTO
eUPOAIOV KOTA TOL KOPKIVOL VLOICTOVTOL OVAYEVVIIOT AOY® TNG TEXVOAOYIKNG TPOOdov Kot TNG €EATOUIKELUEVNG GVONG TOL
GuYYPOVOL oyxedlacoD Tovug. To epfoiia veoaviyovmv ival po poper avocobepaneiog mov mepthappavel m ypnon DNA,
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mRNA Kot Tp®OTEIVOV OV TPOEPXOVTOL 0O HETOAAAEELG TOV aviyveDbOVTAL G JElYHaTO 16TOD OYKOL aeBEVAOV yia va dieygipovv
v €WK Yo Tov 6yKo avidpactikodtnta T-kuttdpmv mov 0dnyel oy gvicyvon g otdyevong Tov dyKkov. To yAolofAdcTop
(GBM) mopapével €vag amd tovg mo dOGKOAOVS KapKivovg yio Oepomeia. Ymdpyovv mepimov 13.000 véeg mepmtdoelg mov
Syryvookovtol kKa0e xpovo pe péon emPioon Aydtepo amd 15 pnveg, kabiotovrog to GBM tov mo kowod kot Bovatneopo
mpotonadn| Kapkivo Tov Kevipukol vevpikov cvotipatog (KNX) otovg evihikes. H mapovoa khwvikn pedétn TAMAVAC agpopd
T HEAETN TV veoavTlyOvev ¢ Bepoamevtikdv otdymv 1 omoia £xet avénbel ta tedevtaio ypdvia, pe T cvvin epapuoyn
gpyareiov texvynTig vonpoovvng (Al) mov Ba PeAtictomolodv Tic aAiniovyies apwotémv mov Bo Pplokoviar ota euPforia
TAMAVAC-SOCn-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) Vaccinesl,2&3 wg pio evarloaktiky AOon Aqyng oro@dcemv yuo v
eEaymyn TOATILOV TANPOPOPLDY amd KAMVIKG dedopéva yia T dnpovpyio epPorimv pe peyaidtepn 1oyl kot otabepdmra, Tov
B0 popovcav va PTAGOVY 6e OA0 TOV KOGHO. Xg LTV TV KAWVIKY HEAET, Oa eEeTdoove AETTOUEPDS TNV TOVTOTOINCT TOV
veoavtyovov, 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 mpdyleg eumelpieg MOV OGTOXEVOLY AVTOVG TOVG EMTOMOVG O KAWVIKEG HeAéTeg epforiov
TAMAVAC kot pepicég ond tig HeAAOVTIKES KOTEVOVVGELS TTOL gival amapAiTTEG YO TNV EMTAYVVON TNG TEPOUTEP® OVATTLENG
avtoV TV Topéa. O TPOTUPYIKOS GTOXOC AVTNG TG KAMVIKNAG HEAETNG glval va aElOAOYNOEL TNV ACQALELD, TNV OVEKTIKOTNTA KOl
mv anotereopatikdmnto v Eppoiiov TAMAVAC oe acBevelg pe mpdogata Swoyvoouévo yrolofrdotopa (GB) mov
YPNOYOTOIOVV TPOGEYYIGEIS AVOCOYOVISIOUOTIKNG KOPKIVOV 6TO YAOLOBAACT®LO, SIEPEVVAVTOG TO EOIKA Y10 TN VOGO OVTLYOVQL
OyKoV 1OV 13iov Tov achevi) (6nwg Ta veoavtiyova), dSnAadT ta poplo Tov Ppiokovial 6TV ETPAVELD TOV KOPKIVIKOV KUTTAP®V
Kot OloKPIVOVTOL OO TO QUGLOAOYIKG KOTTOPO YO TO OYESIOCHO OMOTEAECUATIKMOV KOl EEOTOUIKEVUEVMV GTPOTNYIKOV
guPfolacpod katé Tov Kopkivov. AVTO TO (QUPUOKEVLTIKO 7TPpoidv Bo mpémel vo ypnolomoleitor pdévo amd EUmREPOVS
VEVPOYELPOVPYOVS €101K0VG OTIG emepPdoelg Kokonfwv yAOI®UATOV Kot pe €1g PAbog yvdon g AEToVpYIKNAG ovaTopiog Tov
gYKePGAOV Ot omoiol €yovv TOPAKOAOLONGCEL Kol GLUTANPDOGEL eKTaidevon ot Yxelpovpykn pe eBopilovca kabodnynon. H
epyacio meplopfdvel 10 mEWPAROTIKO PEPOC, oto omoio mapatiBevtar m ovvbeon tov In-Silico oyedacpévov kot
kBavtopopraxdg culevypévov eEotopukevpévov veoavtryovikov Eupforiov tov (TAMAVAC-TM2&3)-SOCn-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) cvlevypévav TenTOIKOV avorloymv Kot To. BLOAOYIKE OTOTEAEGHOTO TOV KAVIKO-EPYAOTNPLOKOV CUCYETICEMV
TOV EMIESMV TNG KAMVIKNG OVTOTOKPIONG HEG® TOVL TPOCdoPIGHoD TaV emmédnv Ekppacns tov MTOR, JAKI1, FUBPI, JAK3,
AKT2, CIC, H3F3A, ACVR1, IDH1, PDGFRA, TERTp, EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM,
CDK4, MDM2, RB1, IDH2, TP53, MAP2K4, NF1, CDK12, ATRX 6nmg Kot Tov emmédmv e S0popiknig EKPpacng 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 ka1 miR-210 peta&d towv acbevdv tov Opddov A,B & C (BAéne mapokdtm) Kot TS opadag eAEYY0L GToV 16T
KOl TO TAAGLLO. QVTAV TOV 00HEVAOV LLE VEOIIOYVOGUEVO YAOI®LA. Xg ouT TNV KAVIKY] HEAETN YIVETOL avaQOopd ot poptakn Bdon
g 0vociog, ONAadT GTNV KOVOTNTA TOL OPYOVIGHOD VO OUUVETOL GTNV EMIOPACT] SPOPOV avVTLYOVEOVY. AVTA 1] KAWVIKY LEAETN
aLTO OVOPEPETOL OTO KOTTOPO, TOL OVOGOTOTIKOV GUGTNUATOS KOU GTNV OVOGOAOYIKN OTOKPIGN 7OV EMAYETOL ONO TNV
gvepyomoinon tovg. Emonpaiveror m onpovtikdtita Tov  KoBopiopov TOAADY  ovIlyOvVeOV  KOPKWVIKAOV KOUTTOP®V  TOL
avayvopilovtor amd T kdTTape Kol GUYKEKPLLEVO TOV KOPKIWVIKOV aviryovov tov MAGE-1, HER-2, gp100, AIM-2, TRP-2,
EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), kor Smac-TLR7/8. Exiong, yivetat
avaQopl Gty aGHEVEID TOV VEOIIAYVWGUEVOD PAOIOPAAGTAOMUATOS KOL OTIV KOTOTOAEUNON OVTOD HEGHD TOV OVOGOTOUWTIKOV
GLOTHUOTOG, KAOMG EMIONG KOL GTO VEOUVTLYOVIKG OVTIKOPKIVIKG TETTIOKE UPoOAa. e avTh TNV KAMVIKT LEAETN TEPLYPAPOVTAL
ot uéBodot evioyvong Tng avILyoviKOTNTOS / 0VOGOYOVIKOTNTAG TOV GLLEVYUEVAOV VEOETITOTIKAV TEXTIOI®V TOV EEATOUIKEVUEVOL
veoovttyovikov gupoiiov tov (TAMAVAC-TM-SOCn-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). Iwitepn avapopd yiveral ot ypnon
ouVOETIKOV QopémV KOl T oLYKEKPEva otovg Emavaiapfavopevovg Olryomentidikovg Popeic SOCn, ot omoiot
xpNoyomomdnKay yuo va greyydei n evicyvomn g avTyovIKOTNTOS / 0VOGOYOVIKOTITAG TV EMTOTMV.

YnohoyroTikég peréteg mpofreync kor avdmwtving véov gpyorieiov kol pedodoroyidv GYEOIGHOD VEMV OPUCTIKAOV
OVOOYOVIKAOV VEOUVTIYOVIKAV TETTIOIKAOV HOPimV

‘Eva amd to onpoavtikdtepa TpofAnpata vyeiog mov ovIletonifouy ot aventuypéves ydpeg lvat o kapkivog. H moAvmAokdtra
g acbévelng kabotd ToAD SVOKOAN TV avTiKopkiviky Bepameio Kot kupiog ™ ynueodepomeio kabdc, Ta oM vrdpyovTa
Qappoko avtipetonifovy onuavtikd petovektnuato. Emmiéov 1 dwdikacio €dpeong véwv @appdkov gival kootofopo Kot
KPOVOPOPE e ATOTEAECUA VO £XEL OTPOPEL TO EVOLOPEPOV TNG EMIOTIHOVIKNG KOWOTNTOG O JOPOPETIKEG TTpooeyyioelg. H
Kl avt peké €xel oG Pocikd oVTIKEILEVO TNV avATTLEN VEOV LTOAOYIOTIKOV HeBdd®V Kot aiyopiBpmv pe o100 TO
oxedlood VEMV TEMTIOKDOV LOPLOKAOV OOUDV HE PEATIOUEVO OVOGOYOVIKG YOPOKTNPOTIKA (Spacticdtnta / 1310TNnTeg)
eo0T1a{oVTag Kupimg oTNV KoTavoOnon TG GUGYETIONG METAED TV SOMK®OV YOPUKTNPIOTIKOV Kol TNG OpacTikdTnToS / 1810TTOV
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mov gpeavifovy ta véa cLVOETIKA TTERTISIKA HoOpLo, TANpoeopieg ol omoieg o Ba mPEmel vo ayvoovvTol KOTG TO GTASI0 TOV
oyxedlocpov véov eppforimv-pappakov. H avantuén véov epyaieiov kot pebodoroytdv oyedlacol VEOV dPUCTIKOV TEXTIOIKMOY
popiov kot ovumAdkwv UEG® mMAekTpovik@v vmoloyiotwv (Computer Aided Molecular Design - CAMD), mov 6Oa
EMOYIOTOTTOIOOVY TOV TOPAYOVTO TOYN Kol To. ypovoPdpa kot domavnpd mepdpota e obvieong kot Tov Plodoyikod eléyyov
VEOV 0VGLOV, OTOTEAEL £VOV 0O TOVG OVGLUGTIKOVS GTOYOVS TG TPOSTADELNG VTG X€ AVTO TO UEPOG TNG KAVIKNG MEAETNG Oa
yiveton por KPOvVIOUOplaK TOGOTIKOTOINGT TV GYE0emV UETAED TV SOMK®OV YOPOKTNPIOTIKOV KOl TG OpaoTikOTNTOS /
WBoTTOV TOV popinv, mopovcldloviol ot PaciKOTEPOL SEIKTEG TOV YPNCILOTOIOVVTOL MG UETAPANTEG OTIS TOCOTIKES OVOAVCELS
Kol emmAéov Tapovctdlovior peBodoroyiec EmAOYNC LETAPANTOV, LOVTEAOTOINGNG Kol EIKOVIKOD BloAoytkov eAEéyyov. Xto 510
péPog Ba TapoVGLALETOL 1) OVIYETMOTION CUYKEKPILEVOV TPOPANUATOV povTELoToinoTg, TPpOPAeYNg Kl KOVIKOD eA&yyov. Katd
mv avalntmon g Pértiotng pebodoroyiog oe kdOe mepintwon Ba avarHBovv kot Ba a&loloynBodv dla ta dabécipa dedopéva
pe otdyo TV €0PEOT TNG KATOAANAOTEPNG VITOAOYIGTIKNG TPOGEYYIONG YO TNV EXIAVGT €VOG GUYKEKPLUEVOV TPOPAILATOC, TOV
oXESGHOD EVOG GOUTAOKOV avTlyovo-Tapovctactikov TAMAVAC-TM nentidiwv culevyuévav pe -SOCn-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) ce ocuvvdvoond pe Bevacizumab 10mg/kg, Temozolamide 150-200mg/m2/muépa, ovtoroyn Oevoprtiky /
Aepgpoxvttpiky DCTs / (CD8+ / CD4+) TILs avocofepomeio, YEVETIKO TPOCOTO-EMIAEYUEVOVG GVOGOTPOTOMTES KOl EVOG
ovaoTOAEN oNPEI®V EAEYYOV TOV AVOGOTOTIKOD GUGTNUATOG GTOXEVOUEVOL KaTtd Tov PD-1, tng Pembrolizumab. Xvykekpiuéva
B0 avomtuyBovv ko Ba dNpoclEvTovV TOGOTIKEG oyxécelc doung - to&ikomrag (QSTR, Quantitative Structure Toxicity
Relationships) yw v 1o&KoOTnTO. TG GAANAETISPOONC TOV VEO-AVILYOVIKOV TEMTISiov pe ta @dpuoka tng Bevacizumab
10mg/kg, ¢ Temozolamide 150-200mg/m2/muépa, kol evog avacToAén OMpeimV EAEYXOL TOL OVOCOTOMTIKOD GUGTNUOTOC
otoyevouevoy katd tov PD-1, tng Pembrolizumab, mocotikés oyécelg doung-opactikotntog (QSAR, Quantitative Structure
Activity Relationships), kot eikovikod Ploloyikod gAEyy0v Yo TNV OVOGTOAN TNG TPOGIEOTG £ML TOV VIOOOYEMV KUl TPOTEIVAOV
otoywv Tov AKT1, ALK, APC, AR, ARAF, ATM, ATRX, BARD1, BRAF, BRCAL, BRCA2, BRIP1, CDH1, CHEK2, CIC,
CTNNBL1, DDR2, DICER1, EGFR, ERBB2, ERBB3, ERBB4, ESR1, FBXW?7, FLT3, FOXA1, FOXL2, FUBP1, GATAS,
GNA11, 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 6mmg kot TV emmEd®mV S0QOPIKNIG
éxppoong 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, mMiR-21, mMiR-155 ko1 miR-210 pkpo-yovidimv otdywv. Xg OAeg TG TePWT®OELS B0 TapovoldoTel 1
Sadkacio a&loAdynong Tov poviélov mov avartdydnke. Exiong, facikd okomdc avthg g KAMVIKNG LeAéTng eivon va e€ayBolv
GUUTEPAGLOTO YOl TOVG HNYOVICUOVG HE TOVG OMOIoVC yYNMUIKEG ovoieg mov eumepiéyovtol oto. Neoavtiyovikd Eufoia
TAMAVAC-TM-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) Vaccinel,2&3 oe cuvdvooud pe Bevacizumab 10mg/kg, Temozolamide
150-200mg/m2/muépa, avtdéroyn devoprrikn / Aepgpoxvttpiky) DCTs / (CD8+ / CD4+) TILs avocoBepaneia, yevetikd npdcmmo-
EMAEYUEVOVG OVOGOTPOTIOMNTEG KOl EVOG OVAOTOAEN ONUEI®V EAEYYOV TOV GVOGOTOUTIKOD GUGTNHATOS GTOYEVOLEVOL KATA TOL
PD-1, tg Pembrolizumab, tpomonotodv ) Aetrtovpyio tov npoteivav tov TERC, TERT, EGFR, CCDC26, CDKN2B, PHLDB1,
TP53 ko RTEL1. Onwg kot tov RRM1 kot RRM2 6g kuttapoAoyiko TopACKEVAGHOTO OYKOV 000evmV, INUovpydvTog éva
POLO AVOGO-QOPLOKEVTIKNG Opdone. Ztnv mapovca KAVIKN HeAETn Bo yivelr yprion evog emleypévon SelypoTog TpidlioTaT®mV
dopov and v PDB (Protein Data Bank) pe okond va diepgovnBel n Tapovcio yeviKov Kovovev Kot oyxécemy Tov Bo pmopovcay
va xpnooromBodv o in silico oyedaopd eppforimv-@apudkov. o yivel GUVOVAGLOG HOG LEYIANG TOKIAING TEXVIKOV OTMG:
VELPOVIKOV SIKTO®V, GTATIOTIKNG AVAADONG, TEPLYPOPIKNG AVAAVONG TPOEAOTATOV SOUDV GLLEVYUEVOV KAl UN-GULEVYUEVMV
nentdiov TAMAVAC-TM, pHoplok®V TPOGOUOIDCE®MY, EVEPYEWNKMY VROAOYIWOUDV (mov ouvnBog ypnoylomoodvTot
UELOVOUEVEG). XTaL TACIOLOL TNG TOPOVOAG KAWVIKNG HEAETNG OVOUEVETOL VO SOKIHLOOTEL £va PeydAo €OPOC VITOAOYICUDV TOV
TaAvOpoundnkoy pe to Bepuoduvopkd KoT@eAe (TOL TPOEKLYAV UETE OO TPOCOUOIMON KOl HETA OO TPOGOUOIMGT Kol
EVEPYEWOKY €AayLoTOTOINGY) TPOKEWEVOL Vo €£0yBo0V CUUTEPACUATO GYETIKA LE TO POAO OAPOPMY HNYAVICUDV 7OV
EVOEYOUEVG EPUNVEVOLY TOV TpOTO aAAnAemidpaong tov mpoteivov otdyewv TERC, TERT, EGFR, CCDC26, CDKNZ2B,
PHLDBI, TP53 kot RTEL1 pe tig ynuikég dopég tov ocvvletikdv TAMAVAC-TM vrnokataotdtdy Kol TOV QapUOKOD TG
Tepoloropidng. o mAoiolo ¢ TaPOVGOC KAWIKAG HeAETC avapévetal Bo emonuaviody Kamolol 1oyvpol UNyavicoi otov
GYNLOTICUO TOV TOPAUTPOVUEV®Y EVEPYEINKDY KOTMPAMADV Onmg glvat To péyebog tov Bvdaka o€ oyéon pe to aptfud aTdUmY TOL
VIOKOTOCTATN KOl TOV LOPioV vEPOL, 1| ovaAoyic LOPOEOP®V AUIVOEEMV TPOG TOALKA, Ol AVOAOYIES TOV S1APOP®YV TOTMV OTOU®V
TOV VTOKOTOGTATN, 1| AVOAOYi0 ATOL®V VEPOD TPOG GTOLO VTOKATAGTATY 6TO HOANKN KoL 1 TAPOVSIN AKIVNTOTOUEVOVY Lopiov
vepoL. Xto TAAiClO TNG TOPEiNG TNG TOPOLSOG KAWVIKNG HEAETNG OvOUEVETAL Vo cuvoedel 1 onpocio TOV aKIVNTOTOMUEVEOV
popiov vepod e TN dlapeptopatomoinor tov BOAaK KATd TNV GAANAETIOPOOT| [LE TOV VTOKATAGTATY GE TEPLOYEG WOYLPNG KOl 1N
wyvpng mpdcedeons (1 axdun kKot anddnong) kot €tol Bo efetaoctel 1 GLUPOA TOV AKIVNTOTOMUEVOV UHOpi®dV veEPOD OTN
10 (pOPOTOINGCT) TOV UNYUVIGHOD Yy®VIGTN] — GVIOY®OVIOTH T®V HOPLOK®OV DTOd0YEMV Kat Yyovidlok®dv otoyeov tov TERC, TERT,
EGFR, CCDC26, CDKN2B, PHLDBI1, TP53 ko1 RTEL1. Ta amotedéopoto avapévetol vo Topovuctdfovy 1oxvp OTOTIOTIKN
onuavTkoéTNTO TOPd To puKpd oxetkd detypa. Katomy ta amotedéspota Oa ypnoomonfodv yio T dnpiovpyio. VELP@VIKOD
O1KTOOV [E oKOTd va eEleyyOel KoTtd TOGO gival tKova vo TPoPAEYOLV TN GVGTOCN Kol TNV 0VOGOYOVIKT dpAoT TOV VIOKATAGTATN
veoaavtryovikob mentidiov  TAMAVAC-TM. T ovtd tov AOY0 TEPWMTMOOELS OmO TOLG VTOKOTAGTATEG OLIEVYUEVOV
veoovTyovikov Tentidiov TAMAVAC-TM 0o 16000V £KT0g TV opddwv Tpomtdvnong (training) kot a&loAdynong (validating) tov
VEVPOVIKOD JIKTVOV, TPOKEWEVOD VO SamoTMOE] KATé TOGO 1 AVOGOYOVIKN TPOPAEYN TANGLALEL TNV TPAYUATIKY] CVUGTACT] TV
VIOKOTOOTUT®OV GVLELYUEVOV vEoavTIyoviKOV TenTdiov TAMAVAC-TM pe  pEYIOTN OVILYOVO-TOPOVCLOCTIKY Opdion Kot
paivetat 0Tt To. amoteAéspato Ba propovoay va givatl apketd evBappuvtikd. Xto téhog Oa eEETOGTOOV TPOOTTIKEG EMEKTOCTG TV
AVOGOYOVIKOV TPOPAEYEDV e VEVPOVIKA IKTVLO, e OKOTO TNV TPOPAEWT] AV £VOG VTOKOATAGTATNG GLIEVYUEVMV VEOOVTLYOVIK®V
nentdiov TAMAVAC-TM amotedel ayoviot 1| avtay®mvioT vrodoxémv Kot Tpateivav otoymv tov AKTL, ALK, APC, AR,
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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 kat TP53 oA\ 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 ko1 miR-210 ctoyedOVIOG TOVTOXPOVA T,
TPOTEWIKG poplakd povordtio tov 1p/19qg 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, PHLDBI, TP53, RTELI1, ka1t TMPRSS2 ta omoia Oa aviyveddnkav otov 1616 Kot to
mAdopa aofevov tov Opddov A,B & C kat g opddag eréyyov pe yAotoprdotope Babuov IV Aoufdavovtag vroyw kot tnv
TOPAUETPO TOV UKV TOTOMUEVAOV Lopiwv vePOD.

IHEPIAHYH

To guPoio veoavtrydovov, Paciopévo oe e€atopukevpéveg petadraéelg DNA oykov, O propodoe va mpokarécet e101kn dmbnon
T kuttép®V dYKov 6TO oNEID TOV GYKOV, OOKMVTOG I0YLPY] ATOTEAEGHATIKOTNTO KT TOV OYKOV. € 0T TNV KAWIKN ueAétn Oa
a&10A0yN0Oel 1 GKOTUOTNTO KOl 1] ACPAAELD, LLLOG VEOS GTPOTNYIKT GLVOVAGTIKNG OVTIKOPKIVIKNG Oepaneiog Tpocbétovtag epporio
VEOOVTIYOVOL GTO oYNHo Tov bevacizumab kot tov avtio®potog ovil-PD-1. Ipdtov, 15-27 véo-0vocoyovikd VEO-EMITOTIKA
oLVOETIKG TTENTIOW VEOOVTIYOVOL eVTOTIGTNKAY Kot avortoyOnkov yo o guforio veoavtryovov (TAMAVAC-TM), 1o omoio
UTOPEL VO TPOKAAEGEL IGYVPT AVTIKOPKIVIKT 0VOGOAOYIKT tOKPLGT in Vivo. XTo TAAIG1O TG TOPOVeNG KAVIKNG LEAETNG Yo TNV
TOPACKEDT] IOYVPDY OVOGOYOV@V / avTLyOVeV Ba ¥pNoIoTolEiTaL 1) TEYVIKN TNG TPOGOESTG TOV ENTONMV GE TPAOTEIVIKOVS POPEILS.
Y10 gpyaotiplo tng Biogenea Pharmaceuticals Ltd o oyediaotel ko mopoaockevdotel éva cuvOeTikO VIOGTPOUO UE SOUIKY
otafepdTNTO Kot KOvOVIKOTNTOE, £T01 MOTE Ol TEMTIOKOL EMITOTOL VO TPOGIEVOVTOL YWPIG SOUOPPOTIKOVG TEPLOPICUOVS T
otepikéc mopepmodioels. To mopackedaoua avtd sivor o Emavorappovopevog Olyomentidikdg Popéac tomov I 1 tomov 11
(Sequential Oligopeptide Carrier -1, II, SOCn I, II). O SOCn I anoteleitar and v emavoroufovopevn akolovdio apvoléwv
Lys-Aib-Gly, evéd o SOCn II amoteAeiton omd v emovarapPavouevn axorovdio apwvolémv Aib-Lys-Aib-Gly. H napovca
KAMVIKT LEAETN avopépeTal 6T cOVOEST, TN SIOUOPOMTIKY UEAETN LE TNV TEYVIKT TOL KUKAIKOV diypmdiopol Kol 6T UEAETN TG
SLOUEUPPAVIKNG UETOPOPAS TEXTIOIKMV QOPEWV TOAAATAMY OVILYOVIKOV 1) / KOl 0lVOGOYOVIKOV EMTOT®V LE TN GLVESTIONKN
pikpookomio. H khwvikny pedétn mepthopfaver emiong Proroywd mepapata (FACS avaivon kot ELISA) yuo ™ pelétn tng
gvepyomoinong T kvuttdpov pe avtdroya devdpitikd kvttapa mov Exovv mpoenwachel pe 1o (TAMAVAC-TM2&3)-SOCn-
napdymyo. Metd ) yepovpyikn enépPacm, ot acbeveic Bo Adfovv couPotikn axtvobepaneio mov o yopnyeitar otor 180—200
cGy avd KAdopo muepnoiong yioo mévte nuépeg v efdoudda ce €va obvoro mepimov 60 Gy. E&atopuxevpévo euforia
veoovtryovoo  TAMAVAC Vaccinesl,2&3 6o TopaoKevooTtody YpNoIUOTOIOVTAS TANPOPOPIES omd @PECKO OYKO 1 0o
gykietoBévto oe kOPovg mapoeivie (Formalin-Fixed Paraffin-Embedded, FFPE) mov Aappdvovioar kotd Tn oTiypn g
Sl0yVOOTIKNG EKTOUNG, OM®G meptypapetal mapoukatw. To gufoio Ba yopnynbel vmodopinwg TOVAdYIGTOV €NTA £mG SMIEKO
eBdopnddec petd v ohokAnpwon tng eEmtepikng aktvobepaneiog. To epfoio TAMAVAC VACCINEI] 8a epappootel katd
duipkeln TV KuKA@V yoprynong Bevacizumab 10mg/kg kdbe 15 nuépeg kot Temozolamide 150-200mg/m2/muépa yio mévte
nuépeg kdbe 28 nuépeg petd v oAokAnpwon g Oepanciog ynueoaktivoforiag (CRT) oe cuvovacpd e YEVETIKA TPOGOTO-
EMAEYPEVOVS GVOGOTPOTOMTES, L€ VOV OVAGTOALN OTUEIOV EAEYXOV TOV (LVOCOTOUTIKOD GUOTHLOTOS GTOYEVOLEVOD KOTA TOV
PD-1 tng Pembrolizumab, gpdcov avtog ewvar dobéoyoc, kot avtoroyn devdprrikn/Aeppokvttpikry DCTs/(CD8+,CD4+)TILs
avocoBepaneia pe tumor-lysate pulsed DCs. ZEexwvdvtog tnv nuépa 14 mpv amd tov mpdTo KuKAo yoprynong tov Bevacizumab
10mg/kg ka0e 15 nuépeg kot Temozolamide 150-200mg/m2/mpépa yia mévte nuépeg kabe 28 nuépeg, ol aobeveic amd tnv Opdda
1 (Group A) 0a Adpovv 7 gpporacpovg pe eppoio TAMAVAC VACCINEL yuo 7 eBdouddec. Oa ypnoiporombodyv 900 pg ava
nentidlo, axkoAovbovpeva amd 300 avapvnotikég d0oelg okT® Kot dekaéél efdopnadeg apyotepa. I'a kabe ddom, ot de&apevég
guPoriov Bo yopnyodvtat eviog €L POV amd TV amOYLEN Gg €va, amd T0. TEcoepa EmG Kot Téacepa. akpa. Ot acbeveig and v
Opéoa 2 (Group B) 6a gpporiactovv emavernuuéva pe ta gufora TAMAVAC VACCINE2 og kdBe kbkho yopriynong pe
Bevacizumab 10mg/kg ke 15 nuépec kar Temozolamide 150-200mg/m2/mpuépa. yio tévte nuépeg kibe 28 nuépeg o GLVILAGLO
HE YEVETIKA TPOCOTO-EMAEYUEVOVG OVOCOTPOTOTONTEG KOl HE VOV OVOOTOAEN ONUEI®V EAEYYOL TOV OVOGOTOWTIKOV
GLOTANOTOG GTOXEVOUEVOL kot Tov PD-1 g Pembrolizumab, epdécov avtog ewvar d100écHog, Kot ovTtOhoy™
devoprriky/Aeppoxvttpiky DCTs/(CD8+,CD4+)TILS avocobepamneion pe tumor-lysate pulsed DCs. Ov acBeveig Oa kdvovy 12
euPforacpovg pe ta epupoia TAMAVAC VACCINE2 avd Boopdda émov kat Ba yopnyovvtor 900-1100 pg avé mentido. Oa
EMTPEMOVTOL TAVTOYPOVO., PAPLOKO TOV KPIVOVTOL OOpOiTNTO Yo TV EMAPKT @PovTida Tov acbevoids, cvumepiiapfovouévoy
TOV TAVTOYPOVOV KOPTIKOGTEPOEWOMV Y10 CUUTTMOUOTA TOL oxeTilovtan pe eykepalkd oidnuo. Ta eufoio g peréme Ba
xopnynBovv axdpo Ko oe acbeveic mov ypetdlovion mepiocdtepa amd 4 mg de€apebaldvng v NUEPa EVTOg ENTE NUEPDY OO
mv évopén g yopnynong tov euPoiiov TAMAVAC VACCINE1I&2. H kA a&loddynon kot mopokoAiovdnorn 0o
npoypotonomOel ypnoponomvrog o kKprtnploe RANO v v A&oddynon Avocobepaneiog Amoxpiong Nevpo-Oykoloyikon
AocBevn.

YOO NOS TG REAETNS-A0GOAOYLO.

Oh ac0eveig Oa Tvyatomomn 000y Yo va Aapovv:
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06 (£€1) kvkhovg povo ymuetodepomsiog ne Bevacizumab 10mg/kg ka0 15 nuépsg ko Temozolamide 150-
200mg/m2/muépa ywo Tévre nuépes kO 28 nuépes, (opdda ehéyyov),

07 (emtd) wdxhovg pn ovlevypéveov pe TAAS In-Silico oyedioopéivov kol KBaviopoplok®dg KoTnyoplomompuévev
veooavTryovik®v g&atopikeopévov Epporiov TAMAVAC-TMI1 o6t ouvdvaopé pe ynpewodspameio Bevacizumab 10mg/kg
ka0g 15 nuépeg, Temozolamide 150-200mg/m2/muépa yio mwévre nuépeg kabe 28 nuépeg, DCTs / (CD8+ / CD4+) TILs
kot Pembrolizumab (TAMAVAC-TM1 / Bevacizumab 10mg/kg ka0g 15 nuépeg, Temozolamide 150-200mg/m2/mpépa yio,
névre nuépeg kG0e 28 nuépseg, ko Pembrolizumab, opdda A),

07 (entd) wdkrovg SOCn-ovievypévov pe TAAsS-(MAGE-1, HER-2, gpl00, AIM-2, TRP-2, EphA2, 105-survivin-50,
IL13R0e2-58, heat-shock peptide protein complex-96 (HSPPC-96), kor Smac-TLR7/8) In-Silico oysdiacpévov kot
KPOvVTOpOpLoKAOS KOTYOPLomopuévey veoovtyovik®dv eéatopikevpévov Epporiov TAMAVAC-TM2 6g cuvdvaopd pe
muero0eporeio Bevacizumab 10mg/kg ka0s 15 nuépeg, Temozolamide 150-200mg/m2/muépa ywo aévre nuépsg kads 28
nuépsg, DCTs / (CD8+ / CD4+) TILs kar Pembrolizumab (TAMAVAC-TM2 / Bevacizumab 10mg/kg ka0s 15 nuépsc,
Temozolamide 150-200mg/m2/muépa yia wévte nuépeg ks 28 nuépseg, kon Pembrolizumab, opada B),

012 (d®deka) kokhovg SOCn-svievypévov 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), kotr Smac-TLR7/8) kax Navopstogepopévov In-Silico
GYEOLUGUEVOV KOl KBAVTOROPLOKAOG KOTNYOPLOTOMUEVOV VEOUVTIYOVIKAOV eEatopikevpévov Epporiov TAMAVAC-TM3
oc ouvdvaopd pe ymuewdepancio Bevacizumab 10mg/kg ka0s 15 nuépsg, Temozolamide 150-200mg/m2/muépa yia névte
nuépeg ka0e 28 nuépsg, DCTs / (CD8+ / CD4+) TILs kon Pembrolizumab (TAMAVAC-TM3 / Bevacizumab 10mg/kg ka0s
15 nuépec, Temozolamide 150-200mg/m2/muépa yio Tévte nuépes kaOe 28 nuépes, kan Pembrolizumab, opdda C),

H perétn 0o wpaypatomou)0si og Tpio oTdd(:

e Y10 mpod1o 0TAd10 O evtaybovv 20 acbeveic or omoiot Oo amotelobv v Opdda perétmg 1 (Group A) kou Oa
guporacOoiv pe 7 (emtd) kokiovg TAMAVAC-TM1 og ocuvdvacpo pe ynueobepaneio Bevacizumab 10mg/kg kébe 15
nuépeg, Temozolamide 150-200mg/m2/muépoa yio. mévie nuépeg kéOe 28 nuépeg, DCTs / (CD8+ / CD4+)TILS, &vog
AVOOTOAEN OMUEI®V EAEYYOL TOVL OVOGOTOUTIKOD GLOTHWOTOS OTOXELOUEVOL KoTd Tov PD-1, tng Pembrolizumab
€POGOV aVTOG gival d100EG1OC, Kol TPOCOTO-EMAEYUEVOV OVOGOTPOTOINTAOV LE BACT TN HOPLOKT VTOYPUET TOV OYKOL
oV KGBe acBevn. Amd v Opdado ovt Prortikd vAko (FFPE) katdAinio yio avéivon pe NGS Ba eivor dtabéoyo yia
60 acBeveig Kot n YOVOTUTIKY| avaivon 0o nporypotorotndei ot EpyaoTNPLL
g myoncotherapy.com otn biogenea.gr ypnowonowdvtog 1o 181k oyedioouévo yio MMKIT wavel tng illumina.

e 70 d6e0TEPO 0TS0 TG HEAETNC Oa evtayBovv 20 acBeveig o1 omoiot Ba epfortacOovv pe 7 (entd) khikhovg TAMAVAC-
TM2 oe cuvdvacud pe ynueobepaneioo Bevacizumab 10mg/kg kéBe 15 nuépec, Temozolamide 150-200mg/m2/muépa
vy mévte nuépeg kabe 28 nuépeg, DCTs / (CD8+ / CD4+) TILs ka1 Pembrolizumab yia tovg omoiovg Oo vmdpyet
Su0éo1p0 16T0A0YIKO VAIKO Yo TEpOITEP® ovaAvon pe Ta idlo epmopik®g dwbéotpa mavel tng illumina. Ov 100 ovtoi
acbeveic Ba amotelovv v Ouddo perétng 2 (Group B).

e Y10 1Tpito otddo g perétng Oo  evrayxboov 20 acBeveic o1 omoiot Oo guforiacbovv pe 12 (dddeka)
kokhovg TAMAVAC-TM3 cg cuvdvaopud ue ynueobepancio Bevacizumab 10mg/kg kabe 15 nuépec, Temozolamide
150-200mg/m2/muépo. yioo mévie nuépeg kabe 28 nmuépec, DCTs / (CD8+ / CD4+)TILs xau Pembrolizumab yio toug
omoiovg emiong Ba vdpyel SLOBESYLO 1GTOAOYIKO DAKO Yo TEPUITEP® AVAAVON LE TO 1010 EUTOPIKAG drabéoiia mhveh
g illumina.

» 20 acBeveic Oa amotehovv v Ouddo EAéyyxov 6mov Ba tovg yopnynbovv 6 (£€1) kbkAor ynueobepaneiog
Bevacizumab 10mg/kg ké0e 15 nuépeg, Temozolamide 150-200mg/m2/muépa yio mévte nuépeg kabe 28 nuépeg,
(opdda eEréyyov).

Yto mAaictlo dtevépyelag g mopovoag KAWIKNG perétng 1o TAMAVAC-TM oe mepattépm cvvdvacud pe bevacizumab kot
avticopa ovti-PD-1 avapévetotl va aoKNoEL IoYVPOTEPN OVTIKAPKIVIKY OpAoT), TapovctalovTag GNUAVTIKY HEIMON TOV OYKOL TOV
oyKov yopic mpopavh to&ikdtnta. EmmAéov, n a&loAdynomn Tov ovocomomtikol HKpoTePIBAAAOVTOG TOL OYKOL £5€1EE emiong OTL
N ovoroyio TV KOV Yo To veoavtydvo T kuttdpov 610 aipo Bo propovoe vo TpokAndel dpapatikd ond tn cuvoLaGHEVN
Oepameia. H ékppoomn cuykekpyévov Plodektdv amd Ta KaPKIVIKG KOTTOPO. 0moTELEL Booikn TPoHTOHEST TNV OTOTELEGLOTIKY|
EQAPLLOYN TOV 0VOGODEPATEVTIKDY QOPHAK®Y. TKOTOG TG TAPOVGAG LEAETNG €ivarl 1 dtepevvnomn TG a&iog g aviyvevons Tmv
Bodewktdv PD-1 ko1 PD-L1 omv omotedecpotikny epappoyn g ovocobepameiog o€ acbeveic pe veodoyvaoouévo
yYhooPfAdotope pécw Tov PPMOYPAPIKOV avaeopdv. LTO TANICIO OUTO, YIVETOL EKTETAWEVI] OVOEOPO GTOV KOPKIVO TOV
YAOLOPAUCTAONATOG KOl GTOVG UNYXOVIGHOVG LE TOLG OTOI0VG TO, KOPKIVIKG KOTTOPO OTOKTOVV AVOGio Kot Slopebyouy amd Tov
ELEYXO TOV AVOGOTOMTIKOV GLGTAKOTOG. AKOLA, TOVICETOL 1] OTOVOALATNTA TNS AVOKAALYNG KOl TNG KOTAVONONG TG AE1Tovpyiag
tov popiov PD 1 ka1 PD-L1, omv €£éMéEn tov topéa g avocobepanciog. O omokAEIGUOC TOV HOPI®V OVTOV, HECH EOKA
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GYEOOCUEVMV OVOGTOATIKOV Papudkav, amotehel pio omd T1¢ Pacikég pnebddovg avocobepumeing Tov ¥pNoLHoTolEital GNUepa
omv KAwvikn mpaén. H mapovoia tov Puodewktdv PD-1 kot PD-L1  ypnowomoteitar e mOAES KAVIKEG HEAETEG, ©G
KaTeELOLVTPLOG OINYOG Y10 TV XOPNYNOT TOKIAMY AVOCTAATIKGOV PAPUAK®V, 6€ acheveic [ie KopKivo Tpoympnévoy otadiov.

2téyoc avtiic TG uelétng eivar n oUykpion kdbe oroysvuévns Ospamcios Eeywpiord (Pembrolizumab, TAMAVAC-
TM& DCTs /| (CD8+ |/ CD4+)TILS) ovyyopnyobusvy ue v kieocikij ynueiolcponsio twv Bevacizumab 10mg/kg kot
Temozolamide 150-200mg/m2/qpépa, ue to0 GLYOVAGUO TOVG KOl GE GUYKPIGH HE THY KOTTOPOTOCIKI} ynuslofspancio uovy
THS 6 aGOLVEIS ue VEOOLAYVWGUEVO YAOIOPLAGTOUA, UETH GTO YOPHYNGNH GOTOY TOV TOPLYOVIOV Kol ¢ Ocpameia
ovvtiipnons. Emimiéov, otnv mapoboca ueiétny, Oa adioloynbei o polos tHS aKTIVOLOYIKIS amdvTnons Twv aclevov oty
ovvovaoTiky ynuerolspancio / avocobeparncio wg mpoyvwotikos wapdyovras. Télog, Oa dievepynbei mpoodiopicuos twv
EMAEOOY THS KAVIKNG QAVTATOKPIONS HEGH TOV TPOGIIOPIGUOD TWY EMTEIWY Exppacis Twv MTOR, JAKI, FUBPI1, JAK3,
AKT2, CIC, H3F3A, ACVR1, IDH1, PDGFRA, TERTp, EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM,
CDK4, MDM?2, RB1, IDH2, TP53, MAP2K4, NF1, CDK12, ATRX 6mnw¢ Kol TV EMAEOOY TS JIOPOPIKIS EKPPOAGHS TV
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 uetalv twv aclevadry twv Ouddwv A,B & C (Pléne mapokdtm) kKar THS OHAOAS EAEYYOD
GTOV 16TO KAl TO TAAGHA GVTOV TWV AGOEVADV UE VEOOIIAYVWGHEVO YAolofldcTwua. ZToyos TS mapovoas Kiwvikic Meiétng
Oa arotelel n kimviky aéloloynon tns Ocparncvtinyg Amotelecuatikotyros twy In-Silico cyedioocuévwy Kar Kfavrouoplokms
ovlevyuévor eéarouikevuévoyv veoovryovikawv Eufolimwv TAMAVAC-TM-SOCn-TAAs-(MAGE-1, HER-2, gpl100, AIM-2,
TRP-2, EphA2, 105-survivin-50, ILI3Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), kar Smac-
TLR7/8) Vaccinel,2ka1 3 ¢ acOcveic pe veodwayvweuévo viowfidecrwua ce cvvdvacué ue Bevacizumab 10mg/kg,
Temozolamide 150-200mg/m2/qpépa, avréloyny devoprriky / ieuporvrrpiklj DCTs / (CD8+ / CD4+) TILs avocobsparcia,
YEVETIKA TPOCOTO-ETMIAEYUEVOVS AVOGOTPOTOINTES KO EVOS OAVOGTOLEN GHUEIWY EAEYYOVD TOV AVOGOTOINTIKOD GUGTIJUHATOS
6TOYEVOUEVOD KaTd TOv PD-1, Ty Pembrolizumab, 6mwws kot n KAwviki) 6oGYETION AVTOY PE TO O1AGTHUA EMPIWOHS X WPIS
VIOTPOTI] THS VOGOV KOl THY GUVOMKIY EMPIOSH TOV AGOcvav HE VEOOIAYVWGUEVO YA010BLACTWHA. AEOOPEVOV TOV
TAPATAV®, 0 6TOYOG TG TAPOVCOG KAIVIKY] PEAETNG AVANEVETAL VO, Eival | AVAAVGT TNG EKQPAONG KL 1] OLOAEVKOVOT] TOV
porov 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, STK11l, TERT «am TP53 én0g kov ToOV
KUKL0@opoOvTv MIRNAS mov ocoppetéyovy 61 poOpien TG avocoroyIKNG amdvinong os acOsveic pe veodtayvawouévo
ylotofldctwua mov Tovg yopnynonkav efatopksvpéva veoavtiyovika gpporic TAMAVAC-TM-SOCh-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) Vaccinel,2kou 3 o6& ouvévoopné pe bevacizumab 10mg/kg ka0e 15 nuépeg ko temozolamide 150-
200mg/m2/mpépa o wEvre nuépeg kae 28 nuépes, avtoroyn oevoprtiki / Agpgokvttpikiy DCTs / (CD8+ / CD4+) TILs
ovoco0epameia, YEVETIKA TPOOCOMO-EMAEYNEVOVS (VOGOTPOTOMTEG KOL  €VOS  OVOGTOAED ONUEIOV  €AEYYOL  TOL
OVOGOTOUMTIKOD GUGTHIOTOS 6TOYEVONEVOY KaTd Tov PD-1, Tng Pembrolizumab. H cvAloyi] km enelepyacio Tov KOfov
nopa@ivig 0o dievepynBovv 6ta gpyastipra g myoncotherapy.com e biogenea.gr kou ywo tig Tpeic Opadeg peréTne.
‘Ola To Tapardve 0o TpaypatoromBovv amd cvvepyalopevo pe v Oykoroyiki] Opada wov 0o coppetéyel 6TV TAPOVGA
KMviki] peiétn maBoloyoavoatopo. H avdriven tov yovidiov MGMT 6Oa mpoaypotomomdei ota epyoctiplo
1116 myoncotherapy.com et biogenea.gr (@socadovikn, Eirada). H peiétn 0o Adfer &ykpion omé tnv Emtpomi
BuonOumg ko Agovroroyiog tov Tpipatog tov Oykoroyik®v KAvikev g mapovcag KMVIKNG peEAETNG 7OV
ovvepyalovror pe Oykoroyikég Opadeg e EALGO0G 1] Kon Tov e€mTepikov kan 0o wpaypotomowmn0ei pe faon Tig apyés g
Awxknpuéng Tov Elcivki. Olot o1 a60eveic mov 0o coppetéyovy ot perétn 0o Lapovv ko 0o vaéypayouy €101K6 £vromo
EVNUEPOONG KUl GLYKATAOESNS Yo TN Yprion PloAoyikod VAKOU KOl TN YPNGLUOTOINGT TOV 6& PEALOVIIKEG MEAETEG
(informed consent).

Avalvtikn [eprypooen

Agntopépereg oyediaong
MEG®OAOI
AocOeveig

Ymv mapovca perétn Ba evrayBodv cvvolikd 80 acBeveig pe didyvomon yrolidpatog vyniod Pabupov kaxondelog (Paduov 3 xat
4), o1 omoiot vVoonAehoviol 6€ 0YKOAOYIKEG KAVIKEG TOV 00 CUHUETEYOVY GTNV TOPOVGO KAMVIKY UEAETN Kot cuvepydloviol pe
Oyroroywég Opadeg g EALGSag kot Tov e€mtepikot. Ot aobeveic dwoyvdotnkay pe yAoiopo vyniov Babpod kakondelog Kotd
ta €t 2025-2026. Ta khvikd dedopéva Ba eivar dtaBéoyia amd to Ypoeeio GVALOYNG SEGOUEVOV TOV OYKOAOYIKAOV KAIVIKOV TOL
Ba ovppetéyovv otV mapodoo KAWIKN HeAETn kot mov cvvepyalovtor pe Oykoroywkés Ouddeg g EAAGSag v kot Tov
e€otepwkov. Ov acbeveic mov Ba cvpperéyovv ot peAétn Ba vmoypdyouvy Ypamty oLYKATAOEST TPV ONOTNV EKACTOTE
YEVETIKN/popakn ovdivon kot epPforacpd petd amd oyetikn evnuépoon. Kotd ™ ddpkewd g KAvikng peiétng Oo
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KOTOYPAPOVTOL AVOSPOUIKA TO, KAMVIKG OES0UEVA EVOLOPEPOVTOG TMV acBevdY (NAikia, UL, EVTOTIOT OYKOV, EI00G XEPOVPYEIOV)
kot To. dedopéva mapakorovdnong (follow-up), 6Tmg N nuepounvia vroTponng kat 1 Nuepounvia Bavatov. To Proroyikd VKO
g nerémng Bo amotedel 10TIKEG TOUEG TPOEPYOLEVEG ATO BLOTTTIKO VAIKO 1)/KaiL VAIKO XEPOVPYIKDV TUPUCKEVUCUATOV, PPECKES 1|
gykietoBeioeg o kOPBovg mapagpivng (Formalin-Fixed Paraffin-Embedded, FFPE).

"EyKie101 16TOV KUl ANYn TOp®V

Ot dykot mov eMebnoav and Tovg aobeveic, Ba torobeBoOv e PBS kot énetta o povyromomBovv pe PFA 4% yo 16 dpeg
otovg 40 C. H mepartépm enetepyasio tovg oyetileton pe 1o ov Oa mpoopilovtat yio ANyn KPLOTOU®Y 1 TOUMV TOPUPIvNG.

ANy TOpAV pe Kpvotopo

Mo va mpootatevBovv gvaicOntot emitomor mov katactpépovtor (cross-linking) pe v mopaevomoinom, Tpotiwdtar  Aym
Kpvotopdv. Metd ) poviomoinon, ta deiypota Ba exmiévovrar pe PBS kot ev ovveyeio Ba dwatnpovvrarl yuo 1-2 pépec oe
covkpoln 30% n omoia Aettovpyel kpvompootatevTikd. Enetta, Oa tomofetovviar oe e1dikég Onreg-unTpeg Kat eumotilovtal e to
€106 VAkd OCT yuo poiaén oe yauniés Oeppoxpacieg (Optimal Cutting Temperature) kat 6o puidocovtor otovg - 80°C. H
pntpa 10100-OCT Ba k6Petal otov kpvootdtn o€ Topés 10-20 um, ot omoieg Ba tomobeTobVIOL GE EOIKEG AVTIKEEVOPOPOLG
mAdkeg (cryofrost plus). @a agpnvovtat yu 45° e Beppokpacio dopatiov kot 6t cuvéxeln o puidccovtatl otovg -800 C. TIpwv
TNV €QUpHOYN TOL avocoPBopicpod Ba ayfvovtal yuo vo 6teyvdcovy og Beppokpacio dopatiov yio mepimov 2 dpeg. Ot topég Ha
poviomomBov apod eppanticbodv oe kpvo axetdévn (-200 C) ywa 5', Oa oteyvdoovy og Oeppokpacio dwpatiov 5-10' kot dotepa
Ba ekmivbovv og PBS.

ANYN TOPAOV pE PIKPOTOpHO

"Emterra g poviponoinong, 0a akolovbeitar ékmivon pe PBS kat ev cuveyeia tomoBétnon tov 16tdv o€ didivpa obavoing 70%
vy 1-2 pépec. AkolovBei oTad1oKT APLIGTM®CT TOV 16TV HE LN GEPG OO SLAO0YIKES ENMACELS 0 AVENVOIEVEG CUYKEVTPOGELG
a1favoing (EtOH), dote va enttpanel ot ovvéyela 1 dieicdvon g mapapivng. H mopeia tov enwdoswv sival n e&ng: EtOH 70%
(x 2 popég), RT, 30 Aertd EtOH 85% (x 2 @opéc), RT, 30 Aemntd EtOH 95% (x 2 @opég), RT, 30 Aentd EtOH 100% (x 2 @opéc),
RT, 30 Aentd Ta dwwAdpate aBavoing Oo mapackevdlovial ppéoKo, MGTE VO NV TPOTOMOLEITAL 1] GLYKEVTPWOOT TNG abavOorng
My ggatong. Hapddinia n Mopévn mapagivy Bo ektpdpetor péoa and yapti ypopatoypapiog Whatman 3M, dote va
ouykpatnBoiv YOV addALTA TUHOTO Kot GKOLTdW. Zuyxpoveg o mpobeppaivetar katdAnin mocdétnTo Evieviov Yo 10
emopevo otddo. O apudatopévos 16106 Ba enmdaletal otn cvvéxewa 2 gopés pe 100% Eviévio, oe anaywyo, yuo 20 Aenta (RT).
Oa akorovbei emdaon pe ddivpa Evieviov / mapapivng (1:1), otovg 650 C ya 45 Aemtd. Tehkd o 10t6g Oa epPontiletan og
100% mapagivn (x 3) otoug 650 C kot Ba enmwdleton yio 20 Aentd ovd eppdntion. H tedevtaio endoon pe v mopagivy Oo
Tpoypotoroleital 6to doyeio dmov Ba mapapeivel yio va oynuatiotel To kKoloOmt 1otov-topapiving. Oco 1 mapagivn givol akopo
vypn, Bo devbeteitan 0 16TO¢ 610 KEVTIPO TOL doyeiov kat Bo aerveral peTd to Téhog TG TeAevtaiog 20 enTnG ETMOCNG VO
otepeonomBel og Oeppokpacio dopatiov (O/N). Ta karodmio vALdcovTatl 6Tovg 40 C Omov datnPOLVTOL Y10, OPKETO SLAGTNO
To ™ Aqyn topmv akoiovBovvtar ta e€Ng otédia : TomobeTobie TO KOAOVTL LE TOV 1GTO GTNV EIO1KT VTOS0YN TOL LKPOTOLOV
napagivne. PuBuifovpe 1o mdyog tov topdv mov Bélovue va mapovpe (Sum-15um) Ot topég awtég Bo tomobeTobvtor apyikd o
kpvo vepd. Ev cuveyeio Ba tig petapépovpe pe m Pondeia evog mvélov oe éva vdatdrovtpo Beppokpaciog 500 C, mpokeyévov
va EeTvlyTodv Kat va. TomoBeTnBovv GTI OVTIKEWEVOQOPES TAAKEG ToOAVAVGivNG. Ot Topéc Ba aprvovTal Vo GTEYVOGOLV GE
Beppokpacio dopatiov (250 C) yw 24 dpec. [ va mpaypatomomBel o avocopbopiopds, Bo mpémer mpdTO va yiver M
AmoTaPOPIVOTOiNoT. ['la TNV 0mOTaPAPIVOTOINGT TOV IGTMOV Ol AVTIKEILEVOPOPES TAAKES e TIG Topés Ba TomoBetovvtal oe éva
yudAawo doxeio pe EuAévio 6mov kot Ba mapapévouy yia 30 Aentd o Beppokpacio dwpatiov. Emeita ot 1otol Ha evudatdvovtan
otodoKd pe eppdntion og po oelpd and dadoykég eAlatodueves ovykevipmoelg abavoing (EtOH), dote va emtpanel ot
cuvéyeto 1 S1EicOVoT TOV VOATIKOD SLEAVLOTOG HEGO 6TOVG 1oToVG. H mopeia tov enmdoemv Oa eivor 1 e€nc: 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 ava@épOnke Ko avotépo, N peréty 0o Tpaypatomwoun]fsi 6 600 6TAOW0. XTO TPAOTO 6TAO0 evTayOnKay 40 acOeveig
o1 onoiol O amotshovv TV Opddo perétng 1 (Group A) kan Oa sppoiacodv ne to TAMAVAC Vaccinel 6g cuvévacpuo
pe TMZ, avtéroyn devoprriki/rep@okvrtpikiy DCTs/(CD8+,CD4+)TILS avoco0spomsia, £voc ovacTtoria onueiov AEyyov
TOV OVOGOTOUTIKOV GUGTILATOG GTOYEVONEVOL KoTd Tov PD-1 ™™g Pembrolizumab, gpéoov avtog eivan dto0éopog, ko
TPOCOMO-EMAEYPUEVAOV AVOGOTPOTOMNTOV NE BAGN TN HOPLUKT] VTOYPOAPT TOV OYKOV TOV KAOE acOevi). Ao TV Opdda avti
prortiké vikd (FFPE) kataiinio ywo avaivon pe NGS 0a givan d100éopo yia 40 acOeveig ko n yovotvmiki) avédiven 0o
npayparoro0si oto spyasTipLa Ti)g myoncotherapy.com otn biogenea.gr ypnowyoroidvtag 10 £181KG oYEdLOOUEVO VIO
vhowoporta smavel g illumina. Xto dgbtepo 6TGd0 TG pedétng Oa evrayBoiv emmiiov 40 acOeveig ov omoior Oa
enpohacOodv pe 10 TAMAVAC Vaccine2 oz ovvévaopd pe TMZ, oavtéioyn devoprTiki)/AEPQPOKVTTPIKY
DCTs/(CD8+,CD4+)TILS avocoBspameio Kol YEVETIKG EMALYPEVOV AVOGTOLE®V GNUEIMV EAEYYOV TOV (VOGOTOUTIKOD
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GULOTINOTOS YO TOVG 0Toiovg 0o vwapyel o1eBEcno 16TOLOYIKO VAMKO Yo TTEPULTEP® OVAALON pE TO 1010 EPTOPIKAOG
dabéopo maved tng illumina. O 40 avtoi aoBeveic Oa amoterodv v Opada perétng 2 (Group B). H cvihoyn kou
engéepyocio Tov KOPoV Tapapivig Oa dievepynBolv 6Ta gpyastiipro Tng myoncotherapy.com etn biogenea.gr ko ywa g
000 Opadeg peréts. H apyikn eneéepyoocio 0o apopd 6TV 16TOLOYIKI] OVACKOTNGT TOV TORAV, COUTEPIALUPUAVOREVOV
NG TEPOVGLUG KUPKIVIKAV KUTTAPMV 6T0 TOPUGKEVUGUU, TOV TOGOGTOV TNG VEKPMGNGS, TOV 0606100 Ki67, Tov fabpov
010QPOPOTOINGNGS, TNS EVOOONMAKIG VIEPTAUGIONG KU TG EMAOYNG TOV TEPLOYAV TOV OYKOL Y10, pakpoekTopt. Ola ta
napunave 0o tpaypatomonBov ané cuvepyalopevo pe Tnv Oykoroyiki] Opdda wov Oa cvppeTéyel 6TV TAPOVOO KALVIKI]
peiétn moboroyoavaropo. H avdivon tov yovidioo MGMT 0a apayportomom0si ota epyastipra tTng myoncotherapy.com
otn biogenea.gr (@escarovikn, EALGSa). H perétn 0o £hoPe ykpron omé v Emrponiy BlionOwig kot Agovroroyiog tov
Tppatog Tov Oykoroyik@v KMvikov tng mapovcas KMvikig perétng mwov cvvepyalovrar pe Oykoroyikéc Opddeg g
EXLGdac 1] kon Tov eEmTEPKoV Ko Oa TpaypatomomnOsei pe faon Tic apyés g Aweknpuéng Tov Eroivki. Olotr o1 aoBgveig
mov 0o coppetéyovv otn perétn 0o AdPouvv ko Oa vTEypayouv £101K0 £vTVTo EVREPMOG KOl 6VYKATAOEoNS Y100 TN Y p1ioT
Broloyiko¥ vAKOD Kot TN (PNGLHOTOiNGT TOV 6€ pehlovtikég pehéteg (informed consent).

Enelepyoocio 1otov kol amopovocn DNA

Ta detypota w60tdv @péokov 1 eykieiopévav oe kbPovg mapapivng (FFPE) Ba ekeyBoiv péom otoloyikng e&étaomg xpmong
alpoto&LAivG-emoivng, Yoo va dwamiotmBel 0Tl avtamokpivoviol otov {NTodevo 16ToAoYIKO TOTO Kol Yo vo. a&lodoynfel to
TOGOCTO TMOV KOPKIVIKOV KUTTAPOV GTO TOPACKEVAGHO KOl TO TTOCOGTO TNG VEKP®ONG. ©Oo akoAOVONGEL LOKPOEKTOUN
YEWPOKIVNTO amd YN YPOUOTICUEVES TORES TTaYovs 10um mpv amd v amopdveoon tov DNA. H amopdvoon tov DNA and t1g
Touéc TV 10tV Ba mpaypatonombei ypnoipomowdvag to gumopikd dwbéoo Kit QIAamp DNA Mini Kit (Qiagen GmbH,
Hilden, Germany) ywa to deiypoto tov acbevodv g Ouddag perétne 1 (Group A) kot to erniong eumopikd dabioyo Kit Gene
Read DNA FFPE (Qiagen GmbH, Hilden, Germany) yia to deiypota tov acfevav g Opdadag perémg 2 (Group B), coppmva pe
TG odnyieg ToL Kotaokevaot, avtiotoyo. H ovykévipmon tov DNA Ba mpocdiopiobel ypnolomodviag 10 QOTOUETPO
@Bopiopov Qubit (Life Technologies, Paisley, UK) kot otig 600 Opddec. Avapéveton 6t amd ta 80 deiypoata tov achevav tomv
Ouadwv perétng 1&2 (Group A&2) ta 75 Ba mAnpodv to kpithplo yioo meportép® ovdivon pe ™ pebodoroyio Tov NGS
(ehdyotn ovykévtpmon DNA 2ng/ul).

Tovotomki] avdiven pe ™ pebodoroyio arinrovyiong véag yevidg (NGS) kan onpovpyic DNA Bipirodkng

H yovotumiki avdivon tov oykev e Opddag peAémg 1 Ba mpaypoatoromdei oto Epyactipo Moplakng Oykoroyiag tomv
gpyaotnpiov myoncotherapy.com g etarpeiag biogenea.gr ypnoponoidvtag molvyovidiokd mavel yovidiov g illumina wov
GTOYEVEL TIC TLO GLYVEG KOl EMIKPOUTECTEPEG LETAAAGEEIS OTG Exovv Teptypapel amd ) Pdon dedopévav/Atiavtag Kapkivikod
Tovidivpatog (The Cancer Genome Atlas, TCGA) ota yAotofractdpata. H avdivon tov vrokivnth tov yovidiov TERT yia tig
o ovyvég petaAldEelg (mutation hotspots) Ba mpaypoatorombei pe aAiniodyton DNA katd Sanger. Katd tov oyedaopd tov
wavel, M avriotoiylon TtV avayvdcewv DNA tov meploydv-otdyev mov mapiydnoov amd v mpmTotayn avaAvoTn GTo
avOpdmvo yovidiopo avaeopds (GRCh37/hgl9) bo mpayuatomombei ypnoipomoidvag T pon S10x£TEVONG EVIOADY SEPYASIHY
Ampliseq (Thermo Fisher Scientific/lon Torrent) pe okKomd TOV OYESOOUO EKKIVNTOV 7OV 08NYOOV GTINV TAPUY®OYN
nolamhaclaldpevoy aAAnAovyidv-otoxmv (amplicons) peyébovg éwg 175 (evyov Bacewv to omoia mpoépyovral and o DNA
7ov €yl amopovmbel amd tov 1616 TV KHPOV TV eyKiEcUEVOV og mapagivr. H edikotnta tov ekkivntdv o a&toroyndei
nepautépe  ypnowomowdvrag 1o gpyoreio  NCBI-BLAST. To edikd oxedoopuévo maveh mov 6Oa  €poppoocte,
IAD68363_167Ampliseq, 0o koldmter o ocvvoliky aAAniovyio 31.6 kb otoysvoviog onpelokés peTtaAldEels, OSnAadM
mapadiayés Tov evog voukkeotidiov (Single Nucleotide Variants, SNVS) kot arnaieiyeig/sioympnoeig (Insertions and Deletions,
InDels) ota yovidio tov MTOR, JAK1, FUBPI, JAK3, AKT2, CIC, H3F3A, ACVR1, IDH1, PDGFRA, TERTp, EGFR, CDKS6,
BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1, IDH2, TP53, MAP2K4, NF1, CDK12, ATRX. To
whvel ovtd oyedidotnke otny illmina otoygvovtag yovidia mov gupavilovv cuyva PeTaAAGEES ota YAotdpata VYnAoy Babuod
kakonBelag, chpemva pe v vadpyovco PiPAoypaio ekeiving TG XPOVIKNG TTePLOdon. Oa aKoLoVONGEL I KATAGKEDY] TOV
DNA Bipirodnkdv ko i yovototnoen ovtdv 0o apoypatomromnfsi péom g pedodoroyiag Tov NGS ypnoiporordvrag v
mhaT@Oppo (YeVETIKOG avolvTig emopevig yevidg) lon Personal Genome Machine (Thermo Fisher/lon Torrent). H
eEayoyn Tov dedopuévov, 1 aviyxvevon Tov fdcswv (base calling) kot 1 dnpoVPYia TOV AVEYVAOGEOV TOV dAANAOVLOV 00
npaypoatomwon)0ei otov owwkopioty Torrent ypnowyomowwvrag ™ oovita Torrent Suite v.4.4.2, eved 00 akolovOicel
KOTOKEPROUTIGROS TOV UAAAOV(LOV TPOGUPROYIS, AVTIGTOL(IGT TOV AvayVAGE®V Tov DNA mov mpoékvyav 6to yovidiopa
avaQOpPas Kol aviyveven Tov yeveTik®v mapollaydv (variant calling). Ou yevetikég mapariayés mov 0o Tpokdyouv Oa
gpmhovTicO0VV pe Tinpogopics amd 1o Ion Reporter v.4 kor Oa yivouv amodektéc yio avdiven pévo 66sg minpovcay tao

g&ng kprripra:
— Tovrayistov 100 avayvdoeis Yo ka0 morlamhacralopevn Teproyn tov DNA (>100 amplicon reads)
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— Ka0g paon g ariniovyios tov DNA va £y StopacOci tovdayietov 100 @opség (position coverage >100)

— Ka0g yevetuc] maparirayn vo £xel drefacOsei tovrhdyiotov 40 popég (variant coverage >40) yia Tig ye1potepa dSwofaopéveg
napariayés (100 avayvaoerg).

Ov amoireiyerc/eioyopnoeg (InDels) mov 0a mapovordoovv peydrho mwo60616 TV OvovkAieoTdiov GC kav ov pn
EPTAOVTIONEVES YEVETIKEG TTapairayés dev Ba ocopumepin@Boiv 61NV TEPATEP® UVAALOY. XTO GUYKEKPLUEVO Tavel TO
KOTOQAL Y10 TV KOTOAANAGTTO TOV O€ypatov 0o oprodei og péoo PaBog avayvoong 150 gopéc ko o apOpdg Tov
napariay@v 0o givan >5. Ta to deiypoata ota omoia dev 0o aviyvevBovv PeTOALAEEIS TO KATAOPM Yo TNV KaTOAANAOTNTO
TV derypdtov 0o oprodei g Padog avayvmong 300 popéc. Me Baon ta mapondve, to 75 and to 80 deiypoto TOV 10TOV
EYKAELOPEVOV 08 KOBOUS TOPa@ivig 0ALE KOl TOV QPECKOV 16TAOV OV Ba Tpoépyovtar amd ico apOpé acbevav avapéveram
va givar kotdAinia Yo avaivon. o avta Ta deiypata o péceg/dwdpeceg TIpég Yo o péco Padog avdyvoong avapévero
va givar 435/305 (gvpog: 185-3524), evd o1 péceg/drapeceg TIPES Y10 TOV 0PLORG TOV KOTAAANAOV YEVETIKAOV TUPUIALAYDV
ovapévetar vo givon 23/22 (svpog: 5-206). Ov moporhayéic mov 0o wANpovv TA KPLTHPLE KOoTOAAnAGTNTOS OO
yapoxtnpiloviar ¢ pnetaArdiels, ep6oov 00NyoVV 6TV OVTIKATAGTAGN £vOg apvoEéog 1| 68 OALOYY] GTNV TTEPLOY TOV
potiopatog ko n ehdooove cvyvétnte avtd@v (Minor Allele Frequency, MAF) 0a sivan <0.1%, oOppava pe tig fdoeig
dedopévav dbSNP, 5000 Exomes korv ExXAC (http:// exac.broadinstitute.org/). Mapakdat® avogépovior yovidio mwov
eLEYYOVTOL OTO TO SLYKEKPIPNEVO TAVEL Y1 gvTOTIon peTarhdEewv (SNVs + Indels) kot dopik@v yeveTik@v airay®dv (CNAs
+ rearrangements). H katackeol tov BifAodnkdy tov DNA mov 00 aropoveBodv amd 16tolg sykhelopévoug o€ KOfovg
nopa@ivig 0a Tpaypatoro0si gpnoyponordvtas 10 gpmopikd Swabiepo Kit (Integrated DNA Technologies, lowa, USA),
ooV pPE TIS 081Yisg Tov Kataoksvacsty. Ev cuvropio, 0o mpayparorom0si Opadvon tov DNA (60-250ng) pe eviopko
Tp6mo 6tovg 320C Yo 7 AemTd, 00 akorovOGEL | AVTIOPAGT] GVVIEGNS TOV TPOGUPROYEMV e TN Mydon 6Tovg 200C ya 20
AemTd KoL KOOAPLOPOS pE 6PUIPIdLN GTPETTOPLOIVIG, CVUPOVA pIE TIC 00NYIES TOV KOTUCKEVAGTN.

H Aiota tov pukpov evhéccov ko shheyupdrov (Small Insertions and Deletions, InDels) kot tov alhaydv ctov aptOpo
TV aviiypapov tov DNA tov yovidiov (Copy Number Alterations, CNAS) kot TOV YOVISOKOV avadlata&ewmy
(rearrangements) mov Oa gAéyyovrol KaTd TNV avdlven Tov apoik Tov 6ykov O cupmeprhapfaver Ta Tapoxkdato: Single
Nucleotide Variants / Insertions and Deletions: AKT1, ALK, APC, AR, ARAF, ATM, ATRX, BARD1, BRAF, BRCAL,
BRCAZ2, BRIP1, CDH1, CHEK?2, 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, ESR1,
FGFR1, FGFR2, FGFR3, KIT, KRAS, MET, MYC, MYCN, PIK3CA, PTEN, RB1, TP53, ALK, BRAF, FGFR3, NTRK1,
NTRK2, NTRK3, RET, ROS1, TMPRSS2. X1t ovvéyewn, 0o mpaypotorombei n avriopaon PCR yw onpaven tov
deryndrov pe e1dkd popro-dcikteg (indexes) kou évog axopun kabapiopoc pe cearpidie otpertafidivig. O npocdropiopdg
g ovykévipoons Tov DNA Bipriodnkodv 0o mpaypatoronOsi ypnoponordvrag o ocvotnue 4150 AgilentTapestation
(D1000 ScreenTape, Agilent, Waldbronn, Germany). O gpahovtiopog Tov DNA Bifiodnkdv Yo Tig yevopkés meployés
gvoraQépovtog 0o mwpaypatomwonOsi ypnoipomwor®d@vrag pia nédodo vprdepod (TACS, TArget Capture Sequences) g191ka
GYEOLIGUEVT] YLO TV EVIGYVOT TOV EMAEYREVOV TEPLOYAV TAOV YoVIdimV evdrapipovroc. O Teproyéc mov Ba gvioyvBovv
péG® 10V VEPLOIGHOD B aKIVTOTOL0VVTHL 6€ GQUIPidla oTPERTAPLOiVIG, O6TE Vo akolovOfcel vPpdopnos pe Tic DNA
Pipirodnikeg, 0Tmg mePLypdenke Tponyovpéves. Mia 101kd oyedracpévn pé0000g avaivong Tov TPOoPil TOV OYKOV 06 TO
gpyaotiipro g myoncotherapy.com 0o ypnowpomown0ei yw tnv Tovrtomoinon TV mopoiloydv TN Paong &vog
vovklieotidiov (Single Nucleotide Variants, SNVs), tov pikp®v ev0écemv kot eAleippdtov (Small Insertions and Deletions,
InDels) kot TV 0Ahay®v otov aplOpd Tov aviypa@av Tov DNA tov yovidiov (Copy Number Alterations, CNAs) kot Tov
YOVIOLOKAV  avadwotdewv (rearrangements). Ta dsiypoara mov 0o €povv exkhovelei 0o morhomhaclocToOv
APNOCOTOLAVTOS EWOIKA TPOGUPROCNEVOVS EKKIVTES. Oa axolovOicer 1 aiiniodyton Tov gumiovticpévov DNA
Biprodnkédv otnv That@oppa NextSeq tov oikov Illumina (Illumina, SanDiego, USA).

AAMAovyion DNA kotd Sanger Yo £Aeyy0 peTaAAGEE®V 6TOV VITOKIVITI] TOL Yovidiov TERT

TN tovg oo0eveig g Opadog perétng 1&2, emmpéodeta amd ™ yovotvmiki avdlven pe NGS 0o mpayportomomdei
avaivon tov oYkov Yo Tig petoriaielg C228T ko C250T otnv meproy tov vrokivity T0v yovidiov TERT mov
gdpalovror oTig Yevoukés neproyés 1,295,228 ko 1,295,250 (GRCh37 yovidiopa avapopdc) pe aiiniovyien DNA katd
Sanger. H ocvykekpyévn pébodog Oa emreyfei Loym Tng dvokoriog TG mepoyns vo. avorvlei pe NGS, kabdg givor
mhovoro og Bacsig GC. Zvykekpwéva, 0a gpappooctei n texvikn Tov PCR dv0 ctadiov 1 “polecpévy” PCR (Nested
PCR). I'ie Tov 6komé ovtd Ba ypnopomonBovv dvo katdiinra (edyn ekKivnTAV otoyevovras ma weproyn 201 Cevyov
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Pacswv eviog g meproyis Tov yovidiov TERT. Tuykekppuéva, 0a ypnoipomomn0si éva (edyog ekkKivnTdv e£OTEPIKA VTG
(mp6oOog eEKKIVNTIG: 5 ACCCGTCCTGCCCCTTCACCT 3’, avaoTPOPOg EKKIVNTNG: 5
CCAGCGGCAGCACCTCGCGGTA 3’) xwor évo  osgvtepo  (gvyog skkKivnTt@dv  (mpocOog  sxkxavntig:  5°
ACCCGTCCTGCCCCTTCACCT 3, avaotpogog skkivtis: 5° CGGGGCCAGGGCTTCCCAC 3°). O avtidpdocslg
PCR 0o mpaypatomomnBoiv otov Ogppikd wvkromomty GeneAmp PCR (Thermofisher, USA) otic €81l ouvOnkeg:
amodrdtaén 950C ywe 10 Aenta o 1 xdxrho (I M 2n PCR, avriotoiymc), 6tovg 18 1 28 kvkiovg (o) amodaten otovg
950C ywo 30 dgvtepérenta, (B) avadidraln otovg 680C Yo 30 devTEPOLENTA KOL (Y) EMPIKUVOY] TOV EKKIVIITOV GTOVG
720C 1w 1 Aemtd. XN devTEpn avtidopaon PCR Ba mpootedei To TeEMK6 6TAO10 TS EMPRKLVONG 6T0VG 720 C 1 10 Aentd.
H aAinrovyion tov DNA 0o npaypoatomon0ei ko mpog Tig 600 KaTELOVVOELS AP CIUOTOLOVTOS TO EPTOPIKE draBéopo kit
Big Dye Terminator kitv.1.1 (Applied Biosystems, Foster City, USA) kot 0o akolovOficel 1 MAeKTpo@opnon toV
derypdrov otov yevetikd avaivriy ABI3130XL (Applied Biosystems, Thermofisher Scientific, USA). H avdivon tov
APONATOYPAPNRITOV 00 TpaypaToron0si YproyonoldvTeg £181K6 hoyspiké mpoypappa (Sequencing Analysis software
v 5.2).

Aviyvevon pebvrioong oto yovioro MGMT

H peBuodioon tov vrmokwnt tov yovidiov MGMT (06-MeBuvroyovaviviy Mebvlotpavopepdon) n omoion 0dnyel o amovoia
éxppaons g MGMT, evog emdopbmtikod evibpov tov DNA mov oyetiCetar pe ) 6t00gpotnTa Tov Yovididpatog £xet Ppebdel
610 40% TV acbevdv pe YAOOPAACTOO KOl QOIVETOL TMG OYETICETOL Le KOADTEPT TPOYVMOGT KOl KOAVTEPT] OVTOTOKPION OTN)
Oepameio pe alkviovvteg mapdyovtes (tepolorapion, CCNU, BCNU). Xt perétn pog o éheyyog yio pebviioon MGMT 6o
npaypotoromdei og 1016 FFPE oty mAcoynoeio tov acbevav tov Opddov perétmg 1&2. To mpdtumo pebvrioong otig CpG
yneideg Tov yovidiov MGMT Ba mpaypatomombel pe ynukny tpomonoinen tv un-pebviopévoy addd oyl tov peboMopuévov
Baoewv kvtosivng oe ovpakiin ypnolonoidvos to eumopkd dabéopo kit EpiTect Bisulfite (Qiagen, USA). H &b yuw )
pebovrioon avtidpacn PCR Oa mpaypoatoromBei ypnoylomoidvtag eKKivntég Tov ivor g1dtkol gite yio to pebviiopévo 1 to pn-
pebviwpévo DNA, 6w €xet Teptypdeet mponyovpuévag. Ot suykekpéves avidpdoels (MSP) Ba mpaypatonomBovv 600 @opéc.
Eniong, 0o cvumepiineboidv éva deiypa pe peBoiiopévo DNA g Oetikdc paptupog kot £vag apvntikdg paptopag oe kdbe
TMEPOALOTIKT SLOdIKOTT0L.

Hapayoyn sEotopkeopévov epforiev veoaviryoveov

Ta e&atopukevpéva eppoiio veoavtrydvov Ba mapackevacstodv Le fdon v avaivon g oAiniovyicg 0AGKANpov Tov EEDUATOC
(WES) kot tov dedopévav RNA-seq mov dnpovpyodvral and Tpdceato KAteyuyrEvoug dYKovg 1 @péckong dykovg Tov Ba eivat
Swbéool oG 1010g evompotopévos oe mopoeivn (FFPE) otabepomompévog oe @oppoiiv 1 g @péokog 10tdg mov Oa
Aappavetarl katd ™ otypn g dtryveotikig ektopnc. To WES 1ov gusioloyikov 16100 Ba dnpovpyndet and avtoroyo DNA
PBMC. Aentopépeieg yio ta npotokodha WES kot RNA-seq 6o BpeBovv otig Zouminpopoatikés [Minpoeopies. Oleg ot
KuTTaPKéG GEPéG Ba dotnpodvTal 68 GVYKEKPIUEVES KOl EAEYXOUEVEG GLVONKEG, HEGH GE €101KO enmaoTikd KAPavo (incubator-
chamber), 6mov o emtvyydvetor otabepn Beppokpacio otovg 370 C, 5% d10&eidio tov avOpaxa (CO2) Kot GyeTiKy vypacia
vynidtepn omd 95%. H €dpubun avamtvuén (kvttopikh] €kmtuén) OA@V TOV KUTTOP®MV TPAYHOTOTOLETOl 08 Opentikd LAKO
Dulbecco’s Modified Eagle’s Medium (DMEM) cg tehikn cvykévipwon 1X, gumiovticpévo pe 10% opd guppvov Poog (FBS:
Fetal Bovine Serum), 2 mM L-ylovtopivn (L-glutamine), 1 mM mvpoctapuAiikd vatpro (Sodium pyruvate), SO0 mM o6&wo
dwoavBpokikd vatplo (Sodium bicarbonate), 1X doAduatog pn-amopoitntov apwvoéémv (Non-essential amino acids) kot éva
KOKTEWL ovTiflotikdv mevikidhivng (Penicillin) (100 U/ml)/otpentopvkivng (Streptomycin) (100 pg/ml) yio v amo@uyn
gvogyopevav Poktmplokdv poivveewv. Ta HLA kommyopiog 1 kot 2 ta omoia givar 600 katmyopieg popiov HLA (aviiydva
avBpomvov Aevkokuttdpmv), o popto HLA tééng 1 mapovoidlet avtiydva oe kuttapotoéikd T kdtrapa pe vrodoyeic CD8+,
evd 1o popro HLA t4&ng 2 mapovoidlet avirydva ota fonbntikd T kottopa pe vrodoyeig CD4+ kot ivat onpoavTikd g avtyova
petopdoyevong Oa agloroyndodv pe ™ xpron poplakng tvromoinong PCR katmyopiag I xau I (BWH Tissue Typing Laboratory)
Kol pe v €papuoyr] tov okoiovbwv texvikav: o) Alvoidwt) Avtidpacr Tlolvpepdong pe  xpfon €W0KNg arliniovyiog
exkwvntov (Polymerase Chain Reaction-Sequence Specific Primers, PCR-SSP) kat ) ) Alvocdwt) Avtidpacn IMoivuepdong-
Avaotpopog YPpdopdg (Polymerase Chain Reaction—reverse dot blot). O mpocdiopiopdg tov cvyvomitov tov HLA
oAMNAOLOPPoY Yovidiov £yve pe tov Tomo tov Brenstein : GF=1-V1-AgF Evé 1 c0ykpion Tov aAANAOHOpO®V EYIVE HE TOV
VIOAOYIGUO TOV %2, M YEVETIKY amdotacn £ywve pe Paon v yovidwakn ocvyvotnta Baoel tov tonov cavalli-sfortza:D = 4(1-
Cosb)/k-1 6mov Cosd = YV(GFiA)(GfiB) kafott 0 mpocdiopiopdg tov HLA yovidiov ue epapuoys mg DNA teyvoloyiag kabiotd
duvatd tov mpocdopiopd HLA edcotitev, ol omoieg dgv aviyvebovial HE €PUPLOY TOV TOPASOCIUKAYV OPOAOYIKOV KOl
KUTTOPIK®OV TEYVIKOV. XT1 GUVEYELL O EVTOTIGTOVV KMOKOTOMTIKEG LeTAALGEELS Kol Bo TpoPAepBovV Tpocwmikd veoavTydva
pe Béon v avaivon cuyyEVELLG OEGUEVOTG LELOVOUEVOV aAANAOpopemv HLA yovidiov yproyomoidvtag epyaieio mpoPAieyng
déopevonc MHC katmyopiag I 6nmwg NetMHCpan €kdoon 2.422, DeepNeoVX kot SEQ2NEO IC50 < 500 nM ywr emideypévovg
EMTOTOVG,.
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WES

H olpotoddng avamtvuén g teyvoloyiag otov topéo ¢ Moplokng Bro Aoyiog emétpeye v mpaypotomoinon HEAETOV
ovoyétiong oAOKANPoL Tov Yovidudpotog (genome-wide association studies, GWAS) ce acBeveic e 0yKovg, [e TEPAOTIO OPENOG
GTNV KOADTEPT KOTOVONGT TOV LOPLOK®Y LOVOTATI®V TG Kapkivoyéveons. To WES pe miotonoinon CLIA Oa die&aybei amd v
Matpoppo Kiwviknig ‘Epsvvag AAAnAovyiag, Broad Institute WCG eResearch CTMS. H «xotackevn Pipriobnkng amod
xewpovpywa deiypoto GBM dykov tov acbevov (Ouddo A&B) Ba mpaypatomombel ommg meptypdonke mponyovpéveg. o
acbBeveic mov Oa AdPovv Bepaneio pe TAMAVAC Vaccinel (Opdda A), Oo tpaypotomromBel avainwyr oAOKANPOL Tov eEDUATOG
xpnowomownvtag to oet Agilent SureSelect Human All Exon 44 Mb ékdoomn 2.0 (Agilent Technologies). I'a acBeveig mov Oa
axorovdncovv ) OBgpancio pe TAMAVAC Vaccine2 (Opdada B) to WES 8a mpaypoatorombei ypnoiponoidviag 1o GeT g
Illumina Nextera Rapid Capture Exome ékdoon 1.2. Ta dedopéva Ba avaivbodv ypnopomoidvtog tn ypauun Broad Picard
Pipeline (éxdoon 1.752).

RNA-seq.

INo mv xatackevn Piprobnkng RNA-seq, 1o RNA 0Oa egoybel amd opéoko koteyvypévo tunuoto 1 ogiypota FFPE
xpnoyomownvtag to Qiagen AllPrep DNA/RNA/miRNA Universal Kit 1 to Qiagen AllPrep DNA/RNA FFPE Kit, avtictotya. Ot
Brobnkeg RNA-seq Ba mapaokevaostodV YpnoLomomvtag To Kit tposTotpaciog Piprodnkng éiukag mRNA Illumina TruSeq 1
10 Kt Tpoetoaciog Pprodnkng tpdsPacng TruSeq RNA g [llumina. To ohkd RNA 6a mocoticomomBel ypnoiLomoudvtag to
Quant-iT RiboGreen RNA Assay Kit kot 8a kavovikorombei og 5 ng pl—1. I'o acbeveig mov Ba AdPovv Bepancio pe TAMAVAC
Vaccinesl,2&3 (Ouado A&B), kdOe delypa Ba petapepbei o éva Tapackedacua Piiobnkng mov givar pa avtopatoTomuévn
TapaAlayn Tov Kit TpogTolpociog derypdtov mRNA Illumina TruSeq. Ot npoxdrtovoeg Pipriobnkeg Oo mocotikomombolyv pe
qPCR ypnoyomowudvtag to Kit mocotikonoinong Pifiodnkng KAPA yio mhatedpueg aiiniovyiog Illumina. Ta dedopéva Ba
avaAvbodv ypnoyonowdvtag tov aymyd Broad Picard, o omoiog mepihapPdaver v amomoAivmAedioo kol TN GLYKEVIPMGN
dedopévav. Ta dedopéva RNA-seq dev Oa eivar dabéoipa yio aobeveic pe vékpmon 16Tov 6To deiypa OyKov.

Blrominpo@opiki] GTUTIOTIKI] OVAALGY KOl TPOGOOPIGHOS EMTOMTOV-6TOXOV Yo TOov oyedwwcpé tov TAMAVAC
Vaccines1,2&3.

Mo ™ otatiotiky avdAvorn TovV omoTEAECUATOV Ol KOTNYOPIKES UETOPANTEG Ba TOPOVCLOCTOVV L€ TOGOOTH OMMG KOl Ot
GLYVOTNTEG KOl Ol GUVEXEIG LETAPANTEG YPNOILOTOIDVTOS TG TOPAUETPOVS OLAUESO Kat eAdyloTo-péytoto. H cuvolikn emiPimon
B opiotel @G 0 YPOHVOG TOL TEPOUGE 0d TN SAYVMGT TOV Kapkivov péypt Tov 0avato 1 v televtaio nuepopunvia xopriynong tov
TAMAVAC Vaccinesl,2&3 otov/otv acOevi]. H pébodoc Kaplan-Meier 6o ypnowomomBei yw tov LIOAOYIGHO THG
mboavotTog va givor évag acbevig eAevbepog coppdpatoc katd ™ ddpkeia tng yopriynong tov TAMAVAC Vaccinesl,2&3.
MOVOTOpOYOVTIKT] KOl TOADTOPOYOVTIKY avilvon moiwdpounong katd Cox Ba ypnoyomombel yio v mopoyoyn Adyov
Kwddvov (hazard ratios) ot omoiol GVOUEVETOL VO TOPOVCLOCTOVV pE SaoThpato gumiotocvvng 95%. To test log-rank Oa
xpnowomomBel yw ™ obykpion tov mhovotitov eievbepov ocvpPdpatoc peta&d vmoopddwv acBevaov. To emimedo
onpavtikoémrag Ba opiotel oto 0.05 yio 6ho Ta oTOTIOTIKG test. 1o cUVolo TeV amotedecpudtov g Opdadog pedémg 1 Oa
TPOYLATOTOMB0VV GLUGYETIOELS LETAED KOTNYOPIKAV Kol CUVEXDY HETAPANTOV Kol Ba xproylomomBel 1 | TOPALETPIKT SOKLUN
Wilcoxonrank-sum test, evd yua cuykpicelg katnyopik®dv petafintov 0o ypnoporombei to test X-tetpdymvo 1 to Fisher’s Exact
Test (kotd mepintoon). Oleg ot mopapeTpotl Oo eheyyHovv yio avoroykdTTo LE TN XPTIOT YPOVOEEUPTOUEVOV HETABANTOV. TN
ouvéyeto, Bo TpayraToTonfody HOVOTOPUYOVTIKEG KOl TTOAVTAPAYOVTIKEG ovaAboelg ToAvdpounong Cox yio v a&loAdynon g
oxéong HeTaEd TV mapayOdvIoV EVOLNPEPOVTOS Kol TV T0GOoT®OV Ovnoyodtnrag. Eva molvmapayoviikd poviélo avaloyiknig
TaAvdpounong Kivdovov Cox, Ba epoappootel to omoio O meptiapupdaver v niikio, v Kotdotoon tov petaAldEemv g TERT
[uetaAraypévn évavtt aypiov tomov (wt)], v Katdotoon Tov petoAddEemv Tov NF1 (petodhaypévn Evavit wt), Tnv Katdotoon
tov petaArdéewv IDH1/2 (petadlaypévn vs wt), Kot v Katdotaon pebviioong tov vrokvnt) MGMT (pebvimpévn vs pn
pebvlopévn), TopaueTpotl Tov £6€1E0V GTOTICTIKY CMUAVTIKOTNTO OTIS HOVOTapayovtikég avoivoels (p <0.005). H avdivon
emPioong Oa mpaypatonombei emmAéov oty vroopdda v acbevodv mov Ha gufoiacHovv pe TAMAVAC Vaccinesl,2&3 kau
&yovv dryvoobei pe wtIDH1/2 6ykovg. [apopota pe tig avardoelg mov o tpaypatoromBody yio To cuvoro g Opddag nerétng
1&2 6o a&oroynBei 1 enidpaon tov petodrdEewv TERT kotd v mpocoppoyn yio OAEg TIC TAPAUETPOVG TOV CVOUEVETOL VO,
dei&ovv onuovTikdTTO 1 AToKAAVYOLV Tdon mpog onpoavtikdmta (p <0.10) 6N povomapayovtiky avdivon (MAkio, KoTAoTOON
petddhaéne NF1, xatdotaon petdAraéng TPS3, apBuog petadroypévov yovidiov avd éyko kol katdotoon pebuiimong tov
vrokwvnt) MGMT). Okeg ot doxiég Ba eivar appinmievpes o enimedo onpavtikdtrag dAga 5%. Aev Ba mpoypoatomomOet
TPOCAPLOYT Y100 TOALOTTAEG cuykpicelc. [ ) otatioTikn avaivon Ba ypnoipomombei n £ékdoon 9.3 g SAS (SAS Institute) kot
YL TV TOPOY®YN SIyPOUUATOV ETPIOONG Kol YopTdV e TO TPATLTTO PETOAAAENG TV Yovidiwv Ba ypnoyorombel n £ékdoon
3.5.0 tov R studio. Emiong, ot mapaAiayéc mov Bo mAnpovv o KPIThplo. EXAOYNAG Yo TNV OTovIOTHTE (GVYVOTNTO EAGCGOVOG
aAiniopdpeov <0.1% cdupova pe tig Pdoeg dedopévov dbSNP, 5000 Exomes kot EXAC) Ba tovtomomBovv otig Kodkég

20



mePLoYég Kot TG mepoyég patiopoatog. H katmyoplomoinon kot 1 gpunveia tov yeveTikdv mopoAlaydv Bo mpoypoatomondei
ooppova pe Tig Baoelg dedopévev ClinVar kot COSMIC. Ot yevetikég Topaiiay£g TOV APOpPOLY TNV OAAAYT TOV 0plOHOd TV
avIlypae®@V TV yovidiov 8o aviyvevbodv yproyLOTOoOVTOS L0 ECMTEPIKT POT| SLOYETEVOTG EVIOADY SIEPYACLDV TOV EQAPUOLEL
Ho KOKAMKR dvadikn pébodo daympiopod. H aviyvevon tov yevopkov ovoadatdéeny 0o mpayuatomoinfody ypnoiomoidvTog
Cevydpopa Bacemv mov dev Ba elvar oe cvppovia Supmdvtag ta apyeia aviyvoons mov Ba £xovv Tponyovuéveg avtictoryndet
aK0AOVODVTOG TOTIKY GLVIEGHOAOYIO KOl AVTIGTOLYION €K VEOL Y10l TV EPAPLOYN LG PONG S0XETELONG EVIOADV dlEPYACLDV
E0MTEPIKNG YPNONG, TPOKEWEVOL va Telelonombel 1 oepd TV VTOYNEL®V YevoKov yeyovotmy. Ta NetMHCpan ékdoon 2.4,
DeppNeoVX kot SEQ2NEO 6o ypnoipomomBovv yu tov eviomopd veoemtonwv mov o mepiéyovv petarddelg ko Oa
npoPrémetar 6Tt Bo cuvdovtar pe to pople MHC katnyopiog I yuo kabe pepovopévo acbeviy. Emg 17-25 (LIMPs, ASPs kot
bEPTSs) mentidia 0o oyedidlovrar ywo kdbe acbeviy tor omoia Oo amoteAovviar katd péco 6po amd 7-13 AAS 1o Kobéva
TPOEPYOUEVO. OO COUATIKEG LETAAAAEELG 0O TOVG 1010V TOVG 0oBEVEIC OTTOV avapéveTal Vo, TPpokhyouy mg Kot 40 aveEdptnTeg
petaAldEelg otig omoieg Oa divetar mpotepotdTTA Kot O ¥pNoLomolovvIol MG OESOUEVO ECAYOYNG GTOV OAyOPIOUo
Biogenetoligandorol TM designed by Grigoriadis loannis yia 10 6y£d100U0 Kol TOPAGKELT TV TPOOVAPEPOUEVDY TETTISiIwV. Ot
petaAldEels ota oykoyovidwn Ba €yovv TV vynAdtepn mpotepadTTe. o€ KABe opdda mov Oa kortotdooetal. Ba
xpnoyomorotvrat povo sSNV mov €det&av Ekppaot tov petailaypévouv ariniopopeov. Emmiéov, Oa Anedel vrdymn o mouciiia
mBavov Boynuikedv wottev (vdpoeofia 1 Tapovsic TOAAUTAGY KuoTEIVMOV), Tov Ba pumopel va emnpedoovy T dvvatdtnra
ovvleong 1 dwwrvtdtnta Twv (LIMPs, ASPs kot bEPTs) nentidiov.

In-silico pappaxoxivnTikég perétec.
AWmEPATOHTNTA CPATOEYKEPUALKOD PPOaylLov.

Apyka Ba depevvnOel 1 S1OTEPATOTNTA TOV EVOCGEDV QVTOV TOV GUUTAEYLOATOG T®V EENTOUIKEVUEVMOV VEOUVTIYOVIK®V TENTIOIWV
TAMAVAC-TM ocvlevypévov pe -SOCN-TAAS-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ro2-
58, heat-shock peptide protein complex-96 (HSPPC-96), kot Smac-TLR7/8) oe mol2 BifAofnkn LOPLOK®OV TPOCIETOV TMV
Qoppakov tng Bevacizumab, ¢ Temozolamide kot tov avactoléa ¢ pembrolizumab omd TOV GUOTOEYKEPOMKO QPAYHO
(BBB, Blood Brain Barrier). T'ia okomd avtd 6o ypnoyomombel Aoyicpukd VolSurf 57 to omoio mapéyel ™ dvvortdtnta
TPOPAEYNG TG SLOTEPATOTNTOG OTO TOV OILUUTOEYKEPAAIKO Ppayld pHEGm pobnpaticod povtéiov BBB.

O alyopOpor shayetomoinong g evépysweg 0o mapéyoviar amdé to Macro Model g etapsiag Schrodinger givar ot
8i:

* AkyopOpog Polak-Ribiere Conjugate Gradient (PRCG)

O ady6p1Bpoc avtdg avinkel oty KoTnyopio TV peBddwv cHYKAIONG Kol TAVTOYPOVO YPNOLLOTOLEL TI GUVAPTNOT TNG TPAOTNG
napaydyov Polak- Ribiere. Xapaxtnpiotiké tov cvykekpipuévov olydpidpov sivar o1t Egkvd Eavd T Swdwkacio Tng
glaytotonoinong kabe 30 emavornyels, 6mov N o aplBudc atdpmv Tov VIO PEAETN GLOTHHOTOG. Me Tov Tpoémo avtdv Ba
EMTVYYAVETOL 1 ANYN HOPK®OV dop®dV TOAD YaunAng evépyesag Tov mentdiov tov eufoiiov TAMAVAC-SOCn-TAAs-
(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96
(HSPPC-96), kau Smac-TLR7/8).

* Aly6pOpog Truncated Newton Conjugate Gradient (TNCG)

O ovykekpylévog alyoplBpog ypnowlomotel pio cuvaptnon JOeVTEPNG MOUPAYDYOL Yot TNV EAOYLOTOMOINGT] TNG EVEPYELOG,
TAPOLSLALOVTOG LEYAAN EMLTLYIO GTIV TOPAYDYY LOPLIKDV SOUMY TOAD YOUNANG EVEPYELOG.

» AlyopOpog Oren-Spedicato Variable Metric (OSVM)

O aiyopBuog OSVM aviiket otig puebodovg petafintic petpikng (variable metric) kot ypnowonotel mv tpomomoinon Oren-
Spedicato ¢ uebodov Fletcher-Powell quasi-Newton (163). TIapovcidler oyetikd younAn toydmto eravaiiyewv. Agv
EVOETKVLTOL Y10L LOPLOKEG OOUES [LE TTOAD GTPEPAOUEVT YEOUETPIAL.

* AlyopOpog Steepest Descent (SD)

O ovykekpipévog alyopBpog Ba ypnooronbei oe cuvovAGUO pe dAleg LeBOSOVS Yo TNV EAOYIGTOTTOINGT LOPLOKAV SOUDY TV
nentdiov tov eupforiov TAMAVAC-SOCn-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50,

IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), ot Smac-TLR7/8). Eivaw amoteleopatikdc otnv
EMOY1OTOTTOIN O TNG EVEPYELNG LOPLOK®Y SOUMV OV oxed1ALoVTOL PE KATO10 GYENAOTIKO AOYIOUIKO Kot 01 0Toieg Eival mhpa TOAD
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HOKPLY 0O KATOlo evepYElakd €AGYIOTO, OAAG amatteital 1 xpnon kot GAANG peBoddov Yo mepartépw gloyloTomOinon TG
gvépyelag.

* AlyopOpog Full Matrix Newton Raphson (FMNR)

O amotereopatikdc akyopiOuog Full Matrix Newton Raphson (FMNR) 6a ypnoiporom0el yuo v aAnpn c0yKAIon HopLoK®V
doudv og peydia poplokd cvothuoto onmg ovtov tov MTOR, JAKL, FUBP1, JAKS3, 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 oA\d 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 ko1 miR-210 nov avyvevbnkov petaé&d tov acbevdv
tov Opadov AB & C.

* AXy6p1Opog Low-memory

O alyopiBuoc Broyden-Fletcher-Goldfarb-Shanno (LBFGS) 6o ypnowonombsi yio tqv opff kot omoteAespotikny emloyn g
eloyloTomoinong evépyelag o€ Peydia poplakd cvotuato 0nwog avtov Tov MTOR, JAKL, FUBP1, JAK3, AKT2, CIC, H3F3A,
ACVRL1, IDH1, PDGFRA, TERTp, EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1,
IDH2, TP53, MAP2K4, NF1, CDK12, ATRX oALd xat 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 ka1 MiR-210 mov aviyvedlOnkav peta&d tov
acBevav tov Opddov A,B & C.

[edia Avvapemv

Ta wedia duvauewv (force fields) eivar éva onpoviikd ovotatikd g Mopuokng Moviedonoinong pUéc® TV Omoimv
TPOGOUOLALETAL 1] GLUTEPIPOPA TV Hopimv oV Ba eumepiéyovtal ota KPavTopoplak®mg ouievyréve veoavTryova Tov upoiinv
TAMAVAC-SOCn-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 atopikd emninedo. Emmpocbeta, ta nedia duvauemv 0o mapéyovv tovg
EVEPYELKOVE OPOVG TTOV AITOLTOVVTOL Y10 TNV EAOYIOTOTOINGT TNG EVEPYELNS, TIC TPOGOUOIDCELS MOoploknig AVVOUIKNG Kot GAAES
VIOAOYIOTIKEG HeAéTeG ot Mopilakr, MovteAomoinon GUGTHUAT®V, To OToio KLUOIVOVTOL Ot0 oAl OPYOVIKG HOPLe EmG
TOAOTTAOKO, LaKPOLOPLO. OTOC TPOTEIVES Kol vOLukAETKG o&éa. H emhoyn evog cuykekpiévon mediov dvvapewnv e&optdtat amd tov
TOTO TOVL VIO UEAETN GUOTNIATOG KoL TOV EMTESOV akpifelag mov amatteitat. AkoAovOovv peptkd amd To Tedia SVVALE®DY TOV
YPNOLOTOLOVVTOL EVPVTATOL:

* [Iedio dvvapeowv AMBER

Ta media duvapeov AMBER (Assisted Model Building with Energy Refinement, AMBER) ypnowomolodvtal gvpémg o€
npocopoldoel; Moplokng Avvapkng. Atopopetikég ekdooelg mediov ovvapenv AMBER (6nog AMBEP", AMBER94,
AMBER99, AMBER 11458. k.Ax.) éx00v o)ed10.0Tel Y10 S10(QOPOVE TOHTOVS LOPIMY TOPOUOIOV LE QVTA TOVL o eumeplEyovTaL oTa,
kBavtopopraxdg cvlevyuéva, veoovrydova tov euforiov TAMAVAC-SOCn-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),
GUUTEPILAUPAVOLEV®V TIPOTEIVOV, VOUKAETKOV 0EEMV KOl LIKPOV 0pyaviK®V popimv odld kol Tov eopudkov tng Bevacizumab
kat ¢ Temozolamide. Okeg o1 e€iodoelc mov Ba ypnoponotovviat oto nedio dvvipemv AMBER" givar mavopotdtuneg pe avtég
Tov avbevtikov mediov dvvapewv AMBER mov oyedidotnke amd tov Kollman kot tovg cuvepydteg tov. Qo1060, T0 mMEdia
dvvapeov AMBER" dagpoporociton andé AMBER kafBdg o tovg decpovg vdpoydvov Ba ypnoyomombel o mpdopata
oyedopévog and tov Kollman 6pog Lennard-Jones kot pio BeATiopévn TopapeTpog yio Tov apidikd okeAETO TOV TETTOIWY.

To vmoloyiotikd maxkéto AMBER (Assisted Model Building Energy Refinement) mepihapfaver ypiowpa spyoleioa g
oOyypovng Ymoloywotikiig Xnpeioc. Idwitepo evowa@épov mapovordler To mpoypappa Moploknig AvvopKig
(Molecular Dynamics) péom Ttov omoiov vmoloyiletanw m EletOepn Evépyeswa (free energy calculations) mpotsivov,
VOUKAETK®OV 0E£@V Kol 030TavOpdK@v. Oa (pnoilpomon 000y To TUPIKAT® KOUPLO TPOYPAUNATO:

1. Tlpoypdppata Mpostoyaciog (Preparation Programs).
Ta kOpla Tpoypdupata Tpostotpaciog ivon : antechamber kon LEar (Link, Edit, and Parm).

-Zovoho gpyadeiov yio T Ompovpyia apyeiov opyovik®v popiov mov Oo eumepiéyoviol ota KPAVTOHOPLOKADS GLievypéva
veoovtiyova tov gufodiov TAMAVAC-SOCn-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) ta omoic 6T cLVEYE, pmopoldv va,
Spactodv and to mpdypappo LEaP.

s Avvorotnta petotpomng apyeiov (m.y amd pdb apyeic mol2 apyein).
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-LeaP kot xafopiopdg atopkdy eopTiny kot Ty atdpwv (atom types).
*AvvoTOTNTO AVAYVOOTG Kal Ypaghc ToAldv tinmv apyeiov (formats: pdb, mol2, Amber Prep, Amber Parm, Object file format).

-Anovpyio véov aAlniovylov apvocémv mov Bo epmepiéyovtal oto KPavIopoplak®mg culevyUéva veoavTyova Tov euPoiimv
TAMAVAC-SOCn-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide
protein complex-96 (HSPPC-96), ko1 Smac-TLR7/8) ypnoiponoidvtog aniég eviorés.

‘Evoon apwvoléwv kot dnpovpyla pe toug yopig 6eopobs cuUTAOK®V popiov mov Oa eumepiéyoviol 6To KPAVIOUOPLOK®MS
ovlevyuéva veoavtyove tov guporiov TAMAVAC-SOCn-TAAs-(MAGE-1, HER-2, gpl100, AIM-2, TRP-2, EphA2, 105-
survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), Ko Smac-TLR7/8)
(nonbonded complexes of molecules).

-TomoBétnon avTioTabpioTIKOV 1W0vTtev (counteriors) yopm and 1o popo.

-AoAvtomoinon popiov mov Ba epmepiéyovtal oto KPavtopoplok®dg culevypéva veoavtiydva tov gpporiov TAMAVAC-SOCnh-
TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13R02-58, heat-shock peptide protein complex-96
(HSPPC-96), kat Smac-TLR7/8) c& d1G¢popovg StaAvTec.

- MetoTpont] E0OTEPIKOV CUVIETOYUEVOV OTO Hopla TTov Oo gumepiéyovial ota KPavtopoplokdc culgvypéve VEOUVTIYOVa TMV
euporiov TAMAVAC-SOCn-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) cg d1dpopouvg StaAdTes.

-Anpovpyia apyeiov mov tepiEyovy v tomoloyia (prmerd) kot i TapopéTpovg Tov cuothuatog (prtop).
2.Ipoypaupota Ipocopoinong (Simulation Programs).

To kOpro mpdypappa Tpocopoinong ovopdaletor Sander (Simulated Annealing with NMR-Derived Energy Restraints) pe to onoio
0o exTEAOVVTOL VTOAOYIGHOL EAOYIOTOMOINONG EVEPYELNS, MOPLOKNG OUVOMIKNG Kol PeATioTomoinong g Opudpemong
nentdiov TAMAVAC-TM péow pacpatookonioc NMR (Nuclear Magnetic Resonance).

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

- Ynoloyilovtat ot yovieg peta&d tov atdpmy.

- Ynoloyiletar n péomn Sopop@aTikn dopn.

- YroloyiCovtot o1 amooTAcELG LETOED ETAEYUEVOV OTOU®V.
- Avalvovtat ot dec ot vopPoyOVOoL.

- Ynoloyilovtat o1 GUVOPTAGELS GUGYETIGHLOV.

* [Iedio 6vvapewv CHARMM

To nedio duvauewv CHARMM (Chemistry at Harvard Macromolecular Mechanics CHARMM) avortoydnke amd 1o mpdypoppo
CHARMM 1tov IMavemomuiov tov XapPapvt Kot gival yvooTtd yio. v oKpiBEld TOL GTNV TPOCOUOIMOT TPMOTEIVOV Kot
vOuKAEKMOV 0&€wv. Tleplapfdvel TapapéTpous yia £va eupl PAGLO LOKPOUOPIOK®DY GLOTNUATOV.

* [Iedio dvvapewv OPLS

To medio dvvaung OPLS (Optimized Potentials for Liquid Simulations, OPLS) eivat yvaotd 1o TV amoteAeopatikdTTé TOU Kot
mv axpifeld tov oty mpocopoinon wWothtov vYpRg edone. Eyxel enextabel dote vo Bo mepthapPavel TopapEéTpous yio
TPOTEIVEG Kot GANOL LOKPOLOPLO. OTIWE VTAOV TTOV EUTEPIEXOVTUL 6T0 VEoavTryovikd upora TAMAVAC-SOCn-TAAs-(MAGE-
1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), xa1
Smac-TLR7/8) Vaccinesl,2&3.

« Medio dvvapeov OPLS_2001
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To ovykekpipévo medio duvapewv, Tov avaeipetar kat wg OPLS-AA, oyedidotnke and tov Jorgensen oto IMavemoto Yale ko
amoterel éva omd To. emitvuyéotepa mMEdIO SUVAUEDV VIO TIS TPOCOUOUDOEL; CLUTVKVOUEVNG @dong memtdiov. Oleg ot
xpnowonmotodueves eElomoelg tov OPLS 2001 gival movopoldtuneg e avtég tov owbeviikov mediov dvvapemv OPLS-AA. To
OPLS 2001 éye1 dokipootel og pia gupeio ToKIAMo ard 0pyovikd cuoTiuata Kot &gl emkvpmdel n alomortio TV VTOAOYIGUMV
mov Oo Tpocépel. THykpion vroloyioudv pe ypron tov OPLS 2001 pe ab initio vroloyiopode kot melpopatikd dedopsva
OVAPEVETOL VA 0TTOdEIEOVY TV OKPIPELD TOV VTOAOYIGUMOV EVEPYELNS Y10 TOL CUCTHUOTO LOPLOK®OV OAANAETIOpAcE®Y PETAED TV
TAMAVAC-SOCn-TAAs-(MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide
protein complex-96 (HSPPC-96), kat Smac-TLR7/8) Vaccinesl,2&3 kot tov mpwtevdv otdyov tov MTOR, JAK1, FUBPI,
JAK3, AKT2, CIC, H3F3A, ACVR1, IDH1, PDGFRA, TERTp, EGFR, CDK6, BRAF, FGFR1, CDKN2A/2B, PTEN, CCND1,
ATM, CDK4, MDM2, RB1, IDH2, TP53, MAP2K4, NF1, CDK12, ATRX aAAd kor 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
UIKPOYOVISIOK®V GTOY®OV TMV OTOiMV Ol TOPAUETPOL €iyav TPOGdloploTel pe okpifeia, OAeg Ol VWOAOUTES TAPAUETPO TOV
OPLS 2001 6a givar pe axpipeto 1pocdiopiouévec.

¢ [Iedio dvvapewv GROMOS

To nedio duvapewv GROMOS (Groningen Molecular Simulation, GROMOS) 6a ypnciponombel Y10 TpoGopOIDGELS 0PYOVIKOY
EVOCEWV, LoKpouopimv Tov Bo eumeptéyoviot oto KPovTopoplokds culevyuéva veoavtyova tov gpporiov TAMAVAC-SOCn-
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 ovvapewv UFF

e avtifeon pe opropéva amd T TEdio SUVANEDV TOL OVOEEPOMKOV TPOTYOVUEVMG KOl £XOVV GUYKEKPILEVES TAPOUETPOVS Y10,
drapopetikode THTOVG atduwv, To Tedio dvvauewv UFF (Universal Force Field, UFF) sivar éva mo yevikd medio duvapewmv, to
omoio UmOpel va. EQOPUOCTEL G Uiol PLEYAAN TOIKIAMO YMUKOV evOoe®V Kol Oa ypnowomomel yioo ypyopes TPOKATUPKTIKES
ENOYLOTOTOUGELS EVEPYELAG.

Medio dvvapewwv MMFF

To MMFF (Merck Molecular Force Field MMFF) Ba ypnoyomom0ei yio togion eAoyloTomoinen evépyelag Kol SIoUOPPMOTIKY
avéivon opyovik®v popiov mov Oa gumepiéyoviol ota KPavtopoplokdg cvlevyuéva veoaviyova tov eufoiiov TAMAVAC-
SOCn-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) Vacci. Xpnowomnotigital cvyva o€ pekéteg Poppokevtikng Xnueiog kot oyedacpnod
QOpUAKOV.

Meléteg Moprokig Avvaptkig

Io ™ depedvnon g otabepdmrog Tov CLUTAEYUATOG TOV EEATOMKEVUEVOV VEOUVTIYOVIKOV Tentdiov TAMAVAC-TM
ovlevyuévov pe -SOCN-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) oe mol2 Biflobnkn poplakdv mpocdetdv TV QupUAK®Y TNG
Bevacizumab kot Temozolamide kot tov avactoAéa tng pembrolizumab 6o 7wpaypoatomomBodv vmoAoyicpoi Moploknig
Avvopikng pe m xpnon tov tpoypappatog AMBER.

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

Av kot dgv Bempovvtar kKhacwd medior duvapemv, avtég ot péBodol xpPNoYomolohy KPAVTOUNXOVIKT Yo Vo EKTIUNCOVY 5
NAEKTPOVIKEG JOUEG KOl TIG EVEPYELES TV Hopiov Tov Bo eumepiéyovial ota KPavTOpoplakdg GLEVYIEVE, VEOLVTIYOVO TOV
euporiov TAMAVAC-SOCn-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) Vacci. o ypnouonotodvol exiong, yio e aylotonoinon tng
EVEPYELNG LKp®V popiov mov Ba gumepiéyovtot ota KPBaviopoplok®g culgvypéva veoavtydva tov gpforiov TAMAVAC-SOCn-
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) 6tav amarteiton peyaddtepn axpipeia.

* PMEMD (Particle Mesh Ewald Molecular Dynamics) Beltiotonomuévn £kdoon TOL Tpoypauporog Sander yio
neprodikég, Particle mesh Ewald (PME) kot Generalized Bom (GB) npocopoihoeic.

MEAETH ITPOXOMOTQXEQN MOPIAKHX AYNAMIKHX I'TA THN AZEIOAOI'HXHX THX MPOBAEYHX THX
ANOXOI'ONIKHX APAXHX TOY XYMIIAEI'MATOX EEATOMIKEYMENQN NEOANTIT'ONIKQN IEINTIATQN
TAMAVAC-TM XYZEYIT'MENQN ME -SOCN-TAAS-( MAGE-1, HER-2, GP100, AlIM-2, TRP-2, EPHA2, 105-
SURVIVIN-50, IL13RA2-58, HEAT-SHOCK PEPTIDE PROTEIN COMPLEX-96 (HSPPC-96) XE MOL2
BIBAIOGHKH MOPIAKQN ITPOXAETQN TQN ®PAPMAKQN THX BEVACIZUMAB, THXE TEMOZOLAMIDE KAI

24



TOY ANAXTOAEA THX PEMBROLIZUMAB KATA TQN YHOAOXEQN KAI INIPQTEINQN XTOXQN TQN
MTOR, JAK1, FUBP1, JAKS, AKT2, CIC, H3F3A, ACVR1, IDH1, PDGFRA, TERTP, EGFR, CDK6, BRAF, FGFR1,
CDKN2A/2B, PTEN, CCND1, ATM, CDK4, MDM2, RB1, IDH2, TP53, MAP2K4, NF1, CDK12, ATRX ONIQX KAI EII'T
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 MIKPOI'ONIAIAKQN XTOXQN.

Ot voAoyiopoi mpooopoimong Moprakng Avvapukng 0o mpaypatoromBovv pe 1o npodypappo. AMBER kot pe ) ypfon tov
PMEMD. To medio duvdpemv 19958 Ba ypnoiponombei yioo v mopapetponoinon towv tpoteivov otoyov tov MTOR, JAKI,
FUBP1, JAK3, AKT2, CIC, H3F3A, ACVR1, IDH1, PDGFRA, TERTP, EGFR, CDK®6, BRAF, FGFR1, CDKN2A/2B, PTEN,
CCNDI1, ATM, CDK4, MDM2, RBI1, IDH2, TP53, MAP2K4, NF1, CDK12, ATRX cvunepirapfavopévev 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 xou
mir-210 pikpoyovidiakdV/ kpo-piBovoukAEIVIKOY 6Tox®V. Tlo TV TOPAUETPOTTOINGT TOV TPOGIETOV TOL GLUTALYUATOC TMV
gotopkevpuévav veoovtryovikdv mentidiov TAMAVAC-TM cvlevyuévov pe -SOCN-TAAS-(MAGE-1, HER-2, gp100, AIM-2,
TRP-2, EphA2, 105-survivin-50, IL13Ra2-58, heat-shock peptide protein complex-96 (HSPPC-96), kat Smac-TLR7/8) cg mol2
BBAoOM KN HoplaK®V TPOGIETOV TV QoPUAK®Y TG Bevacizumab kot Temozolamide kot tov avactoréa g pembrolizumab 6o
epappootei 1o mpodypappo ANTECHAMBER 1o omoio ypnoylomotei to medio duvapemv General AMBER force field (GAFF) kot
T pébodo AMI-BCC yia tov voroyiopod tev goptiov. To Aoyispikd NetMHCpan éxdoon 2.4, DeppNeoVX kat SEQ2NEO 6a
XPNOOTOMOOVV Yo TOV EVIOTIGHO KOl GYEJAOHO TV eEQTOUIKEVUEVODY veoavTlyovikay mentdiov TAMAVAC-TM
veoemtonwv mov Bo mepiéyovv petaAldtels kot Oo mpoPAénetar 61t Ba cuvdéovtan pe ta pope MHC katnyopiog I yio kéBe
pepovopévo acbevn. ‘Emg 17-25 (LIMPs, ASPs kot bEPTs) mentidio 0o mpocopeidvmviol o kGBe PHeAETN LOPLOKNG SUVOLIKTG
ovéd acbevy kar oto omoio Oa  Sivetar mpotepadTnTa Kot Oo  ypnolLomorovVIOL ®G OESOPEVO  EICAYMOYNG OTOV
aiyopOud Biogeneto-ligandorol-  TM designed by Grigoriadis loannis yi. 10 oygdlacpud, ™V KOTnyoplomoinon  tov
KBOVTOHOPLOKOV 1010TTOV TOVE PE GKOTO TNV TOPACKELN TOV Tpoouvapepouévav guforiov TAMAVAC-TM arnoteloduevaov
omd TmEnTIOw e TNV KOADTEPN €AeLOepN evépyelo mpOGdEoNC, LOPLOK GuYYéveln mpdsopabng kot pe TN PéATion dvvatn
avocoyovikn dpdon emt tov poplakdv otoyeov 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, CDKG®,
AKTI, ALK, AR, AXL, BRAF, CCNDI, CDK4, PIK3CA, PPARG, RAF1, RET, ROSI, ko1 SMO. T'a v npocopoioon tov
popiwv Tov Ba gunepiéyovrar ota kKBovTopoplok®g culevyuéva veoavtyova twv epporiov TAMAVAC-SOCN-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) tov diodvtn Ba ypnoponombei poviéro emdioivtomoinong TIP3 11 pe dwodvtn vepo.

Yovleon tov TAMAVAC VACCINES 1&2, 6uykévTpmon Kot TEMKN Topaokevn Eppoiiov.

Ta kBavtopopikdg emreypévo kot eEatopkevpéva TAMAVAC-TM egupodia veoavtrydvov acbevn Ba mopackevaotodv pe Pdon
v avdAvon g aAiniovyiog olokAnpov tov eEdpatoc (WES) kat tov dedopévav RNA-seq mov dnpovpyodviotl and Tpdspota
KOTEYLYUEVOLG OYKOVG 1] @péckovg Oykovg mov Bo givar dwbéoyor ®¢ 1010¢ evoopatopévog oe mopoeivn (FFPE)
otofgpomomuévog o€ POpLROAIv | O PPEcKOg 16TOC Tov Ba AapPavetat katd T otiyun g dyvootikig ektopns. To WES tov
@Vo10AoYIKoD 16ToL Bo dnpovpyndel and avtéloyo DNA PBMC. Aentouépeieg yuo ta mpotokordo WES kot RNA-seq 6o
Bpebovv otig ZvumAnpopatikéc ITAnpoeopies. Oreg ot kKuttapikég oepés Ba SaTnpovVIOL GE CUYKEKPLUEVEG Kol EAEYXOUEVES
ouvOnkeg, péoa og eWKd emwootikd KAPavo (incubator-chamber), émov Ba emitvyydvetar otabepn Beppokpacio otovg 370 C,
5% d10&eidio Tov avBpaka (CO2) kat oxetikn vypacio vyMAoTepn amd 95%. H edpubun avartuén (kuttopikn EKnToén) OAOV TV
KLTTapV mpaypatonoteital og Opentikd vAkd Dulbecco’s Modified Eagle’s Medium (DMEM) og tehikn cvykévipoon 1X,
gumlovticpévo pe 10% opd epppvov Poog (FBS: Fetal Bovine Serum), 2 mM L-yAovtauivny (L-glutamine), 1 mM nupoctapuikd
vatpro (Sodium pyruvate), 50 mM 6&wvo SeavBpakikd vatplo (Sodium bicarbonate), 1X dtaAdpotog un-amapaitntov opvosiny
(Non-essential amino acids) kot éva kokTéd avtifiotikdv mevikiddivng (Penicillin) (100 U / ml) / otpentopvkivng (Streptomycin)
(100 pg / ml) yio v amopuyn evdeyopevov Baktnplakdv poidveemv. Ta HLA komyopiag 1 kot 2 ta omoia givot dVo katnyopieg
popiov HLA (avtiyova avBpdnvav Aevkokuttapov), to uopo HLA ta&ng 1 mapovcialet avirydvo og kuttapotobikd T kottapo
pe vrodoyeic CD8+, evd to popro HLA taéng 2 mapovoidlet avtiydva oto fondntikd T xdtrapa pe vrodoyeic CD4+ kot gival
ONUOVTIKE G avtiyova petopdoyevons Ba a&oroynbovv pe tn gpfion poplokng tvronoinong PCR kamnyopiog I kot II (BWH
Tissue Typing Laboratory) kot pe v gpappoyn tov akoiovbov teyvikdv: o) AAvcdot Avtidpacn [ToAvpepdong e m ypnon
€10Knc aAAnlovyiog ekkwvntodv (Polymerase Chain Reaction-Sequence Specific Primers, PCR-SSP) kot B) ) Alvowdwt
Avtidpaon IMoivpepdong-Avactpopog YPpwdiouds (Polymerase Chain Reaction—reverse dot blot). O mpoodiopiopdg tmv
ovyvotitov tov HLA ailnlopdpeov yovidiov Ba yivel pe tov tomo tov Brenstein : GF=1-V1-AgF Evé 1 o0ykpion Tov
OAANAOLOPPOV EYIVE LE TOV VTTOAOYIGHUO TOV %2, 1 YEVETIKN amdoTaon Ba OmoAoyiotel pe Pdorn v yovidiokn cuyvotnta fdcel Tov
tomov cavalli-sfortza:D = 4(1- Cos0) / k-1 6mov Cosf = Z\/(GﬁA)(GﬁB) k000TL 0 Tpocdlopicpdc Twv HLA yovidiov pe
gpappoyn g DNA teyvoroyiag kabiotd dvvatd tov mpocdiopiopd HLA gdikottwv, ot omoieg dev aviyvedovtol e EQOPUOYN
TOV TAPOSOCIUKMY OPOAOYIKMOV KOl KUTTOPIKMOV TEXVIKMY. XT1 cLVEXEW Oo EVTOMIGTOVV KOINKOTOMTIKEG UETOAAAEELS Kol Oa
TpoPAreBodv TpocwTIKG veoavTiyova pe PBAom TG TPOOVOPEPOUEVEG UEAETEG TPOCOUOIDCEDYV HOPLOKNG OUVOUIKNG Yl TNV
a&lodoynong g TpoPAEYng TG AVOGOYOVIKNG OPAGCT|G TOV GUUTALYLOTOG EENTOUIKEVUEVMV VEOAVTLYOVIKOV TTENTIOiov Tamavac-
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TM cvlevypévov pe -SOCN-TAAS. 17-25 (GMP) (LIMPs, ASPs kot bEPTs) wentido pfkovg 7-13 apwvoéémv Ba cvvtebovv pe
ynueio cvvletikdv TEnTdioV oTEPEds Paong Kot 8o KaboploTohy ¥PNOILOTOIOVTAG VYPT XPOUOTOYPAPic VYNANG anddoong
avtiotpoeng edong (RP-HPLC) (CSBio). Kabe éva andé to TAMAVAC VACCINESL,2&3 6o anoteieiton omd 17-25 (LIMPS,
ASPs kot bEPTSs) efoatopkevpéva ouvletikd veooavtiyovikd memtiow to. omoion Bo eivor ovlevyuéva pe GBM-TAAS,
ovuneprappovopévov v MAGE-1, HER-2, gpl100, AIM-2, TRP-2, Ephin305Rvil, (HSPPC-96) kot mentidie Smac-TLR7/8.
Ta eappokevtikd mpoidovro/epupfoiia TAMAVAC VACCINESL,2&3 0a arotelovvtar amd 17-25 mentido amd v anobnkn g
Biogenea Pharmaceuticals Ltd. c¢cGAMP, (GM-CSF), (Poly-ICLC), imiquimod, CpG, ocanoviveg kot (MPLAO )
avocotpomomomtég Oa emleyodv yevotumika kot 6o mpocmmomBodv avéroyo pe TO YeveTIKO TPoid Tov kébe acBev wg
TPOCHOTOMUEVOL AVOGOTPOTOTOMTEG 08 OA0VG Tovg gpuportacpovg pe TAMAVAC VACCINEL&2. Ta suforia TAMAVAC
VACCINES1,2&3 6o gumepiéyovv mpocOmOTOUEVO aVUCLVIVOCUO OA®Y TOV VOGOTPOTOTOUTOV GUUTEPIAAUPAVOLEVOV TOV
(GM-CSF), (Poly-ICLC), imiquimod, CpG, canwviveg A mov cvoyetiCovton pe Amoomopiveg. Ta TAMAVAC Vaccinesl,2&3
glvol avooLVOVAGHEVO VEOETITOTIKG Kol TPOCOTOUEVE eUPoOMa Yoo Tov kapkivo, Bo cuvodevetar pe Tetanus Toxoid, Poly-
ICLC, GM-CSF, Imiquimod, kot Immune Checkpoint inhibitors kot 6o amotelovvton amd 17-25 (LIMPs, ASPs kot bEPTSs) kotd
péco 6po 7-13 Apwvo&éwmv yio v amotedespatiky di€yepon tov aviryovoedikdv CD4+ kot CD8+ T kuttdpov o 17 g 21
ePdonddec pe eEarpeticd mpopid acedieng. Ta TAMAVAC-TMI gupdia Bo amotehovvion and micives un ovlevypéveov pe
TAAS nentidiov eved 1o TAMAVAC-TM2&3 0o arotehodvtar and miciveg ovlgvypévov pe TAAs-(MAGE-1, HER-2, gpl00,
AIM-2, TRP-2, EphA2, 105 survivin 50, IL13Ra2, 58 and heat-shock peptide protein complex-96 (HSPPC-96), kot Smac-
TLR7/8) In-Silico oyedioopévav kot KBOVIOHOPLOK®DG KATNYOPLOTOMUEVMV VEOAVIIYOVIKMV €E0TOMKEVUEVOV TenTdiov. H
Swpopd ot doun peta&d twv TAMAVAC VACCINESI &2 og oyéon pe to TAMAVAC VACCINES3 agopd oto yeyovodg o0tt
010 TAMAVAC VACCINE3 ta GBM-TAA, cvuneptrapfovopévav tov MAGE-1, HER-2, gp100, AIM-2, TRP-2, EphA2, 105
survivin 50, IL13Ra2, 58 and heat-shock peptide protein complex-96 (HSPPC-96), o1 memtidiov Smac-TLR7/8 6a
avTocLVAPHOAOYOVVTOL 68 Héyefog na20m e to e&aToKEDEVE VEOUVTIYOVE, TOV KAOE 0YKOoAOYIKOD aicBev kot Ba cuvdéovTat
pe €va vopoPofo PrAok pe okomd vo. dievkoAvvOel 1 ovOeoT cCOUUTIOIOV HECH HKKVAOTOINGNG GTOV VaVOPOopED Kot Vo, avéndel
1 0VOGOYOVIKOTNTO TOV TENTIOKAOV ovTtydvev. Mia opdda tpononoinons eoptiov Ba evoopatdvetal oto avtiBeto GKpo yio va
otafepomomoet ta vovooopoatidw (uéyebog ~ 20 nm). Ta TAMAVAC VACCINESL,2&3 6a givat étoa yio gprion 1 piva petd
v yypaen Tov achevodc oty KAWIKY LeAET, KaBdg avtd ta mentida Tpénet vo cuvieBodv ek véou yia kdbe acBevi petd v
TOVTOTOINGT TOV YNVIKOYEVETIKOD TPOPIA KOl UETAAAAKTOUOTOS TOV OVTICTOY®V UETOAAAYHEVOV TERTIOIMV OTA OVTLYyOVQ
otocvpforotnrag HLA. To @appokevtikd mpoiovta TAMAVAC VACCINESL,2&3 6o anotelovvtor omd 17-25 de novo
nentidw wov Oa cuvtifevton Yo kabe Evav pepovopuévo achevi.

Moapayoyn Avtoreyov AK (Asvéprtik®v Kvttdpov)

Amopovoon povorvpnvey kKuttapoy (mononuclear cells-MNCs)

H oamopdévmon tov povordpnveov kuttdpov (mononuclear cells-MNCs) and o deiypota teptoépikod aipotog acbevav Opddnv
A,B&C mov Ba coppetéyovy otny mopovoa KAvikn peAétn Oa mpoypatonolgital pe puyokévipnon o€ Babuidmon TokvoTnTag He
xpnon deddpatog ewoing (Ficoll-Hypaque). Ta detypoto 8o apaidvovior 10 eopég oe Openticdé RPMI (Gibco® RPMI 1640
medium) kot 8o axorovBel o avadevon. Ia ta detypoato MO Ba axorovbeitor pio emmAéov mpogpyasia yio T S100TACT TV
GLVOEcUOV TOL MuippevcTov pvelol (single cell suspension) pe ypron 7mg kolloyevaong (Collagenase from Clostridium
histolyticum, SIGMA) yio. k60g 35ml apaiwpévov delypotog. o akolovdel enmdoon o€ KIVOOUEVO EnMAGTPA Yo, 45AenTd G
Oeppokpocio mTePPAALOVTOC KOl QGIATPAPIGHO Yl OmOUdKpUVeN emmAéov Tnypdtov omd nluovg 40 um. Xe coAnvipuo
ovyokévipov S0ml Bo tomobetovvrar 15ml @kdAng wotr Oo yiveror emoroifaén 35ml apuopévov derypudtov pe 1oloitepn
TPOGOYN TPOKEWEVOL Vo unv avapetyfovv ot 6o empépovg otifades. Ta deiypata Ba uyokevipovvtar ota 400g, 200C yuo
35kentd. Metd 10 TEAOG TNG QLYoKEVTpNoNg Ta deiypata Ba dwywpilovior og téooepig Pacikéc {dves: 0pod, MNCs, @ucoOAng,
KOKKOKLTTAp@V/EpuBpokuttdpmy (ewdva 14). Metd tv amopdkpuven Tov opov (OponeTdAto Kot TAdoa) Oa yivetal petagopd
oV oTpdpatog twv MNCs e mhaotikn tmétta Pasteur og véa cwlnvapia tov S0ml.

Koihépyera CD34+ kuttapov wpog AK (Aevoprtikd Kotrapa)
YoppoTikn KOAMEPYELN O TLATA

H xaAMiépyetog dapoporoinong twv CD34+ mepipépucon aipatog aclevav Opadmv A,B&C mov Ba drapopomomBoiv npog AK
(Aevdprtucd Kottopa) Ba yivetor o 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 ebehovtég d0tec 1 20% oupdiion
TAGCLLOTOG AdPAVOTOMUEVOL GLUTANPOLaTOS (560C Y 1dpa). 150x103 CD34+ kittapa O emotpdvovror v nuépa 0 g
koAépyelag oe mata, 12-oncdv (Corning® Costar 12-well tissue culture plates) mapovsioc Human Recombinant GM-CSF Protein
50 (100ng/ml) ko Recombinant Human SCF (50ng/ml). ' 4 €Bdopddeg o kOTTapo Bo KaAAiepyohvion Topousio TV TopomTave
KUTOKWVOV HE ovvexels avakalMépyeleg ava 3-4 nuépes. Tnv 51 eBdopdda g KOAMEPYEWS TO KOKTEIL TOV KLTOKIVAV NG
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kaAMépyeag Ba meptlapPfavel Recombinant GM-CSF Protein 50 (100ng/ml) kot Human Recombinant IL-4 (50ng/ml). Tnv nuépa
35 ta AK (Agvdprticd Kottapa) mov ekntoydniay o cuAdéyovtar Tpog TanTomoinomn Kot Petémetta Yosn.

KoAlhépyewa o€ froovtiopaoctipeg

O apBudg mov mpoteivetal amd ™ PPAoypapkn avalntnon ya évapén kailepyeidv T-KuTTAp®V 1 KUTTAPOV TOYKPEATOS G
Broavtidpactipeg eivar 5 10x106 wvtrapa. Aappdvoviog vmoyn pog to peyoivtepo péyebog tov CD34+ kvttdpov Oa
Bewpnoovpe okOmIO Vo EAEYEOVIE TNV IKAVOTNTO EKATVENG TOVG GTOVG BLOCVTIOPACTIPESG EIGAYOVTAS UKPOTEPO apyIkd aplOpd
(1-2x106 CD34+ xbttapa). ['o to okond avtd N ddikacio o akoAovdel Tnv mopsia TG cVUPATIKNAC KAAMEPYELOG HEYPL TO
otad0 éxkmruéng tov 1-2x106 kvTtdpoV Ta omoio. €lodyovral TeEAMkA oe Proavtidpootipes. o Tic mpdteg 3-4 Muépeg
KaAMEPYELOG 0 OyKog Opemtikol pécov Ba gival 20ml evd yio kabe endpevn avakoiiépyeio o dompeitol otabepd ota 30ml.
To KOKTEL KUTOKIWVOV Kol 1 dudpkew TG KoAAEpyelag sivar Oa eivor dwo pe g ocvpfotikng KaAAEpyelag ékmtoéng AK
(Aevéprtikov Kuttépav).

Tpomomoinon TapapéTPOV KOAMEPYELAS
Aldpkero KoAMEPYELOG

o va eheyyBel n emidpacn tov ¥POVOL KOAMEPYELNG OTNV EKTTVEN TOV KLTTAP®V KOOMG Kol TNV OVOGOPALVOTUTIKY Ko
AEITOVPYIKY] TOVG SPACTIKOTNTO GLYKPLTIKG pe To cvpPatikd mpwtdkoriro «4 efdonddeg GM-CSF/SCF + 1 gfdopdda GM-
CSF/IL 4» (Harada Y N. Y., 2011) 8a yivovv dokyractikég KoAépyeteg 2+1, 3+1 wan S+1.

Opoc karlépyerag

[pokeévon va mTpoodiopiotovv ot BEATIoTeg cuvOnKeg Yo TNV Ekntuén tov AK (Asvdpitikov Kvttdpmv) ot kadiiépyeies Oa
devepynBodv 1660 Tapovsic. aVTOAOY®V Yo KABE TEPITT®ON 0pdV OGO Kot AALOYEVAOV 0pdV TNG 10106 1) SL0POPETIKOV OPAd®V
amo v opdda aipatog tov delypatog achevav Ouddov A,B&C mov Oa cuppeTéxouy otV TapoVco KAVIKY LEAETT.

AvV0G0(QaIVOTUTTIKT aVAAVGY

Y& O N JOdpKel TOV KOAMEPYEIDV (TOLAd)loTOoV KAOE pia @opd/efdopnada) évo pépog tov kuttdpov (50-100x103) O
cvAAéyovtal o€ @laAidie Sml (Polysytrene Tube BD) mpokeipuévou va gleyybei  otadlok axdAEL TOV apXEYOVOL YOPAKTIP
TOV KUTTAP®V KOL 1 OAOEVO OLEOVOUEVT] EKOPOOT] EMLPAVEIOKAV OeKTOV pvehoeddv AK (Aevdpuwkdv Kvttdpov), pe
KUTTOPOLETPiO ponG. Me TV OAOKANP®OOT TV KAAAEPYEL®V GE OAEG TIG cLVONKEG Ta Toapayopreva AK (Aevdprrikd Kottapa) Oa
ELEYYOVTOL MG TTPOG TN LLEAOEWDN TPOEAELGT] TOVG, TNV OTMAELN TAUGLATOEODV KOl AOWAOV OLLOTOMNTIKGV dekTdV (T-KkdTTapa,
B-k0ttapa, NK kdttapa kir)

Qpipavon mapayépevov AK (Aevoprtikav Kvttapov)

Me mpoodéteg twv vmodoyéwv tomov Toll (TLR-Ls) Metd oand omdyvén wouxbéviov AK (Aevopukaov Kuttdpov)
oAoKANpoLEVOY KoAMEPYELOV og dekamAdoto 6yko Gibco® DPBS (Dulbecco's Phosphate-Buffered Saline) kot guyokévtpnon
ota 400g, 40C yo Shentd o yiveton emiotpoon 2-3x106 AK (Aevéprrikdv Kvttdpov)/omn ce mdta 6 onmdv (Corning® Costar 6-
well tissue culture plates) pe TpocHikn TV KLTOKIVOV KATAANENG T KaAAEpyelog mpw v yoén (100ng/ml GM-CSF, 50ng/ml
IL-4). H opipovon Ba yivetor pe KokTéh tov aymoviot®v R848 (4ug/ml) & Poly(I:C) (20pg/ml)& Epporiov TAMAVAC-TM
VACCINESL1,2&3 Baon Bipioypapiog yuo 24, 48 kot 72mpeg evd Oo vdpyel mlvta Kot pio TOVAGIOTOV 0T LAPTLPAS, XWOPIG
opipavon.

"ELgyy 05 avoc0@uivoTTov dtagopomoinens wpog AK (Aevopitikd Kotrapa)

Ye OAn 1t oudpkeln ¢ kaAMépyelng AK (Asvopitikdv Kvuttdpmv) Oo edéyyetar m otodiaxkn avénomn g EKEPAcNS Tov
xopaktnplotikov dgiktn AK (Aevopitikdv Kvuttdpwov) CD11c kot tov deiktn poghoeddv AK (Agvoprtikdv Kottapmv) CD33 pe
TaVTOYPOVN TOPaKoA0VONoN g peimong xepaong ywo tov CD34 deiktn. To kaBe delypo o emwaleror mapovsio 10ul FITC
anti-Human CD11c (EXBIO)/ PE [71] anti-Human CD33 (Cytognos) ko1 20ul FITC anti-Human CD11c (EXBIO)/ APC mouse
anti-Human CD34 (BD Pharmingen) kot 6 avoAvgToi.

Avoco@avoTumikog £heyyog osikT@V @pipovens (Kvttapopetpio pong) AK (Asvoprrikdv Kuttapmv) olokinpopévng
KOAMEPYELOG

Me v kvttapopetpio pong (Flow Cytometry — FCM) ghéyyeton n €xppaon oG Tpoteivng (StoAvtg 1 dopepppovikng) Kabmg
KOl TO OGO TNG €V AOY® TPOTEIVIG N TO TOGOGTO TOV KLTTAPMV TOL TNV mapdyovv. Amapaitnto Prpa eivor 1 cdvoeon evog
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AVTICOUATOG IOV PEPEL PBopilovca ypwoTikn (1) omoio avayvopileTol 0md T0 KVTTOPOUETPO POTG) LE TNV VIO HEAETN TPAOTEIVT.
[Tio cvykekpipéva, pio SEGUN EOTOC EVOG LELOVOUEVOL UNKOVG KOUOTOG JamePVE TN por) VO vypol (). OAKO aipa, StAvpa
pe kotTopa K.o.). ‘Evag apBuog aviyvevtov eBopiopon mepifdAlovy to onpeio 0mov 1 dEGHN TOL GMTOG JATEPVAEL TN POT| TOL
vypov. Kabe copotido petadd 0.2 kot 150 pkpouétpmv o1mpodIeVo 6To VYPO oKedALEL TO PMG TPOS Kamola Kotevhuven kot
mapdAinia ta eBopifovra aviio@paTo oV gival TPocdedeéva 0TO GOUATIOW JEYEIPOVTAL KOl EKTEUTOVY MG AAAOD UNKOVG
KOpatog amd avtd ™G TNYNG. AVTog 0 GLVVOLACUOS okedacuévoy kat PO0pilovTog PWTOC TapaAaPAVETOL OO TOVG AVIXVEVTES
Kot HeTd amd ovAAvoT GULALEYOVTOL TANPOPOPIES CYETIKG [LE TN QLOIKN Kot YNk dopn ke pepovopévov copotdiov. H
eumpochia okédoom "FSC" (e tov Forward Scattering) oyetiCetor pe tov 6yko Tov KutTdpov Kot 1 mAdylo okédaon "SSC" (ex
tov Side Scattering) eoptdtal omd TNV ECMTEPIKT] TOAVTAOKOTNTO TOV OCMOUATIOOV (T.)X., CYNLO TOL TVPNVA, apBUOS
KUTTOPOTAAGHOTIKOV GOUOTIOIOV 1 adpdtnTa KUTTOPIKAG HEUPpavng). O avocopawotunog wpipavong tov AK (Asvopitikdv
Kvttépwv) mov exntoybnkov Bo eréyyetar apécmg LETA TNV @PILOVOT KOl GUYKPLTIKG UE TIG OUAOEG EAEYXOVL MG TPOG TNV
£xppoorn cvvdleyepTiIKOV popiov. ITo cvykekpyévo oto deiypata Ba mpootifevior 10ul PerCP anti-Human CD86 (EXBIO),
APC anti-Human CD40 (IMMUNOSTEP), PE anti Human CD83 (EXBIO) yw encdaon ko petémerto. avéivon. Me tnv
oloxMpwon Tov kailepyeumv AK (Aevépurikadv Kuttdpov) 6Aa ta deiypata Bo TanTomolovvtol mg Tpog TV TopoVGit: SEIKTMV
AK (Aevéprtikov Kvttdpov) (CD11c, HLA-DR), oAl kot TV amovcio SEKTdv TAACUATOEWIKNG Tpoéhevons AK (Aevopitikdv
Kvttépov) (CD123) kot dowmdv atporomrikdv dsiktdv (Lineage: CD3, CD19, CD14, CD16, CD20 & CDS56). 'Etot kéfe deiypo
Ba emwdaletor mapovoia 10ul APC anti-Human CD11c (EXBIO), PerCP anti-Human HLA-DR (EXBIO), PE anti-Human CD123
(EXBIO) kou 5pul FITC Liguid KOMBITEST™ CD3/CD19/CD14/CD16/CD20 /CD56.

"Ereyyog opipoveng pe TAMAVAC-TM VACCINES 1,2&3 Epfioaa

Mo v opipaven tov Kuttdpmv pe eUPOAla 1 ETIGTPOOT TOVG 6€ mdTa HETd TV amowvén Ba yivetal 0Tmg akplBdg Kol oty
nepintoon tov TLR-Ls. @a akolovBei opipavon oe cuykévipmon 4% tov telikod oykov avd onn Le epuPoia. ITo cuykekppéva
Ba ypnowomowovvror ta In-Silico oyedacpéva kot KPAVTOLOPLOKAG KOTNYOPLOTOUNUEVE VEOOVTIIYOVIKA KOl £ENTOUIKELUEVO
Eppora TAMAVAC-TM VACCINES 1,2&3 oe cuvdvacpd pe ynueobepoameion Bevacizumab 10mg/kg kdbe 15 muépeg,
Temozolamide 150-200mg/m2/muépa yio mévte nuépeg kabe 28 nuépeg ko Pembrolizumab, Egympiotd kabdg Kot oe dumhovg Kot
TPUTAOVG GLVILOGLOVG Y10 24, 48 Kot 72mpeg evd Ba VTApPYEL TAVTO Kot [Liok TOLAGYIGTOV 0T LAPTLPAGS, XOPIS MPILaVeT.

Mop@oroyikny Tavtomoinen AK (Asvopitik@v Kvtrapmv) petd v opipaven pe TAMAVAC-TM VACCINES 1,2&3
Eppora

INo wyvpdtepn TPookOAANCN TV KLTTAPOV Bo yivetorl €K TPOETEEEPYACIO TOV AVTIKEWLEVOPOPOV TAOKADV UE SLGAVLLOL
Beticng poptiong (HistoGrip 50X - Invitrogen histochemical reagent). Ot mhdkeg Oa epPontiCovror yia 1-2Aentd o€ apaiopévo o
aKeTOVN oA TEAMKNG ovykévipwong 1X, akoiovBovv 3 dwadoyikd Eemiduata oe ameotaypévo H20 kot otéyvopa otovg
600C y 1dpa. Mikponocsdtteg Tov INUATOG TOV KUTTAP®V Ba ETOTPOVOVTOL 0TO TAOKAKLO e YudAveg mimétrteg Pasteur og
oprofemuéva pe Dako Pen (Biotech) miaioia kat o pévouv yio otéyvoua oe Oeppokpacio TepiBdAiovtog 6An voyta (overnight
air dry).

Xpovooraypappo KMVik®v cvoppavrov ko Aosoroyic EMBOAIQN TAMAVAC 1&2

To ypovodudypappa KAwik@®V coppdviov yio tovg oacbeveic mov €lafov TovAdylotov pio 66omn epforiov TAMAVAC
VACCINE1&2, 6o vroloyiotel and 1o yepovpyeio péypt to Bdvato tov acbevii. H cuvolikn emiPiowon 6o opiotel wg o xpdvog
mov Ba mepdoel amd T Sdyvmdon Tov Kapkivov péxpt tov Bdvato 1 v teAevtaio npepounvia yopnynong twv TAMAVAC
VACCINESL1,2&3 otov/otnv acBevi. H pébodog Kaplan-Meier Ba ypnoipomonbei yio tov vroroyopod g mbavotntag va etvot
évag aobevic erevBepog cvpPdapotog katd tn ddpkea tov gpporitocuod tov pe 1o TAMAVAC VACCINEI&2. H diGueon
enPioon yopic eEEMEN (PFS) kat 1 ovvolikn| emPimon (OS) Ba vwoAoyictovv eniong avtictoyo. Meta&d tov gyyeypoupévev
acBevav, o didpeon T (110-145) copatikdv Tapailaydy evog VOuKAE0TIdion avd oyko (e0pog, 75-158) Ba dokipootel pe
pio didpeon T (58-63) kmdkomomTiKOY petaAldEemv ava 6yko (gbpoc, 32-93) ypnoiponoldviog aAAnAovyio. OAOKAN POV TOL
eEdpotoc, Ko 1 Ekppaon piag vroopddag RNA Oa emPefaiwbdei pe avédivon aliniovyiog RNA (aAiniovyioc RNA). Avtég Oa
nmeptlapPavoov petaAldéelg mov Bo mapatnpovval cuvnbmg oto YAooPAdotopa kot exnpedlovy To PTEN, RBI1 kot EGFR. 6a
dokactoov eniong petodhaéelg IDH1 1 IDH2. [évte émg €&l acBeveig avapéveral vo oamocupfodv MOy averapkovg aplipod
SpacTIK@V veoemtonmv 1 eEEMENG TG vOooL petd and aktvobepaneio. o Tovg vwdAoUOVg aobeveic, o dudpesog aplBpdg Kot
10 pnKog auwvolémv tov tentdiov mov Ha evoopatdvovtot ava epuporo Ba eivon 17-25 (LIMPs, ASPs ka1 bEPTSs) katd péco
opo 7-13 AA o kabévag and tovg id10vg Tovg acbeveic Tov Ba Tpoépyovtat omd copaTiKd petaAldypoto 12 (gvpog, 7-20) ko 24
(evpog, 15-30), avtictoyo. To guporio TAMAVAC VACCINEI Bo epoppootel katd Tn Sidpkeln Tov KOKA®V YOPNYNong
Bevacizumab 10mg/kg kdabs 15 nuépeg kar Temozolamide 150-200mg/m2/mpépa yioo mévte nuépeg kébe 28 nuépeg petd myv
olokAnpwon g Bepanciog ynuetoaxtivoporiag (CRT) og cuvdvooud e TPOCOTOTOMUEVOVS OVACGTOAEIS TV onueiov eAEYYOL
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TOV OVOCOTOMTIKOD GLUGTNIOTOG Kol avTOA0YN devdprrikn/Aeppokvttpikry DCTs/(CD8+,CD4+)TILs avocobeparneion pe tumor-
lysate pulsed DCs. Eckwvdvtag v nuépa 14 mpv amd tov TpdTo KoK o yopnynong tov Bevacizumab 10mg/kg kdbe 15 nuépeg
kot Temozolamide 150-200mg/m2/muépa yo tévte nuépeg kabe 28 nuépeg, ot acbeveic amd v Opada 1 (Group A) Oa Aapovv 7
euPolacpotg pe eppfoa TAMAVAC VACCINEL ywo 7 gfdopddes. Oa ypnoponombovv 900 pg avd mentido ovd @roiidio,
axoiovBovpeva amd dVo avapvnoTikég d00eS OKTA Kot dekaést efdopdades apyotepa. I kabe doom, ot delapevig epforiov Ba
xopnyovvtat evtdg €L @OV OO TV ATOYLEN LE LN TEPLOTPEPOLEVO TPOTO GE €val OO T TEGOEPA MG Kol TEGoepa dkpa. Ot
acBeveig and v Opdda 2 (Group B) 6a gpforactovv emavelnupéva pe o epfoiie TAMAVAC VACCINE2 Eekvovtag v
331 nuépa Tov 60v KOKAOL yopiynong pe Bevacizumab 10mg/kg kd0e 15 nuépec ko Temozolamide 150-200mg/m2/mpuépa yuo
mévte Nuépeg kGBe 28 Muépeg oe GLUVOVAGHO LE TPOCOTOTOUUEVOVS OVOCTOAEIS TV ONUEIOV EAEYXOV TOV OVOGOTOLNTIKOD
GLOTAROTOG Kot avTtOAoYN devdprtikn/Aeppokvttpiky DCTS/(CD8+,CD4+)TILs avocobepameio pe tumor-lysate pulsed DCs. Ot
acBeveig Ba kavouv 9 guforacpodc pe ta gufoiic TAMAVAC VACCINE2 péoa og 12 gfdouddeg 6mov Kot Ba yopnyodvrot
900-1100 pg avd memtido avd EAS0. B0 ETTPETOVTOL TOVTOYPOVE QAPHOKO TOL KPIVOVTOL OTOPOLTNTO Yo, TNV EMOPKT
epovtida Tov ac0evols, CUUTEPIAOUPOVOUEVOV TOV TOVTOXPOV®OY KOPTIKOGTEPOEWIMYV VIO CUUTTOUATO 7OV CyeTilovTal HE
gykepaico oidnua. Ta gpporwa g peréme Ba yopnynBodv akdpa kot oe acbeveic mov yperdlovtar mepiocdTepa amd 4 mg
deapebalovng mv nuépa evtog entd nuepmv amd v Evapén g xoprynong tov eufoiiov TAMAVAC VACCINES],2&3. H
KAMvikn a&loloynon kot mapaxorovdnon Ba mpaypatomombel ypnowomoidvrag ta kpuripe RANO vy v A&oidynon
Avocobfepamneiag Amoxpiong Nevpo-Oykoroyucod AcBevi|. O didpecog ypdvog amd v enépufacn £0¢ Tov Tpdto epfoitacud Ha
glvar 9,9 eBdopddeg (evpog, 7,1-14,7 eBdopnddec).

XYI'KPITIKEX AOKIMEX

KAINIKO-EPTAXTHPIAKEYX XYT'KPITIKEX AOKIMEX TOQN TAMAVAC VACCINES12&3 MEXQ THX
ANAAYXZHX THX YI'PHX BIOYIAX OTKQN AZOENQN [IOY TOYX XOPHI'HOHKAN BEVACIZUMAB 10MG/KG
KAG®E 15 HMEPEX KAI TEMOZOLAMIDE 150-200mg/M2/HMEPA I'TA IENTE HMEPEX KAGOE 28 HMEPEX KAI
AYTOAOTI'H AENAPITIKH ANOXOGOEPAIIEIA XE XYNAYAXMO ME TI'ENETIKA IMPOXQIIOINOIHMENOYZX
ANOXOTPOIIOIIOIHTEX KAI ENAN ANAXTOAEA ZXHMEIQN EAETX0OY TOY ANOXOHIOIHTIKOY
YXYXTHMATOX XTOXEYOMENOY KATA TOY PD-1 THX PEMBROLIZUMAB, E®OXON AYTOX EINAI
ATAGEZIMOY, KATA TA XPONIKA MEXOAIAXTHMATA TQN APXQN THX 61=, 1342 KAI 251X EBAOMAAAX

Métpnon 10V KaTtasToATIK@OV emdpdccmv Tov TAMAVAC VACCINESL,2&3 oty dnuiovpyic amotkiddv TOV KEPKIVIKAOV
KUVTTApOV aclevdy mov Tovg yopnynOnkev Bevacizumab 10mg/kg wdfe 15 npépes kor Temozolamide 150-
200mg/m2/mpépa. yw mévre mpépec wkale 28 muépsg, avtoroyn devéprtiki/Aepgokvtpiky DCTS/(CD8+,CD4+)TILs
avoco0epameia, YEVETIKA MPOCOTOTOUUEVOVS OVOGOTPOTOMOMTES Kol £vay  avaoTOAED onNuEiOv  €A&yyov  TOVL
OVOGOTOUTIKOD GUGTHIOTOS 6TOYEVONEVOY KaTd Tov PD-1 g Pembrolizumab, ¢pdécov avtog eivan d10.0éc1pog, Kotd To
APOVIKG, NEGOSUGTINOUTA TOV ApydV TG 6", 13" ko 25" gfdopddog

Ta kotrapo acbevdv mov tovg yopnynbnkav Bevacizumab 10mg/kg kabe 15 nuépeg kot Temozolamide 150-200mg/m2/mpépa
v wévie Muépeg kGOe 28 muépec, avtoroyn devdprtikh/Aepgokvttpik DCTs/(CD8+,CD4A+)TILS avocobepancia, yeveTikd
TPOCOTOTOMUEVOVS OVOCOTPOTOTOMTES KOl EVOG AVAGTOAEN CNUEIDV EAEYYOV TOV OVOGOTOMTIKOD GUGTHLATOG GTOYEVOUEVOL
katd tov PD-1 ¢ Pembrolizumab, epdcov avtog evat S100£6110¢, KATE To YPOVIKG, LECOIUOTALATA TMV apy®dV TG 6", 13" ko
25" gfdopadac Ba tomobenBodv oe TAdkes 96 ppeatiov ota oviicTorya pésa KaAMEpyelag, o Tokvotnta 1 x 104 kdtrapa /
epedtio (g1g TpuThovv) o dtdivpa 100 pL. Tnv emdpevn pépa, Ba enwactovv pe TAMAVAC VACCINES], 2&3 yw kde pia
oudda acbevmv (Group A),(GroupB)&(GroupC) avtictoya. Metd and 72 dpeg, 0o npootefodv MTT (5 mg / mL) ota @pedtia
Kot o1 ovvéyeln To. TpLPAic 96 epeatiov o emwactovv yw 4 dpeg. X ovvéyela, Ba mpootebovv 100 uL DMSO. H
amoppoonon (OD) Ba petpnbel ota 570 nm ce évav @acpoTopetpo. Xt cvvéyelr, Bo mpaypatomomBel pa oepd omd
KA@VOYOoVIKoUG Tpocdlopiopods emBimong yio va ekTiuioovpe ™y evatctnocio tov Kuttdpmv acbevdv Tov Tovg yopnynonkoy
Bevacizumab 10mg/kg ka0e 15 nuépeg kat Temozolamide 150-200mg/m2/muépa yio mévte nuépeg kabe 28 nuépeg Kot avtdroyn
devdprtikn/Aeppoxvttpik DCTs/(CD8+,CD4+)TILS avocoBepancic. 68 cuvdvoopd e OVACTOAES onueiov gléyyov ToL
OVOGOTOMTIKOV GLOTAMOTOC ovumeptiapfoavouévov tov PD-1: (Nivolumab, Pembrolizuma xot Cemiplimab), PDL-1:
(Atezolimumab, Durvalumab kot Avelumab) xat tng CTLA-4: Ipilimumab, gpdcov avtoi gvar drabécipol, katd to xpovikd
HEGOJOCTAHATO TOV apyY®dV TG 6™, 13M kot 25 gfdopdadac. Metd and 7 nuépeg, ol anoikieg Oa petpnbodv omd kabe opdda Kot
petd 6o KovovikomomBovv g Tpog TNV opada eAEYYOV.

Métpnon ™G eVIGYLTIKNG Kol emoyoyukis emidpacns tov TAMAVAC VACCINESL,2&3 eri tqg Nivolumab oty
OTOMTOG] TOV KIUPKIVIKAOV KUTTAPOV OYKOV 060evadv mov Tovg yopnyndnkav Bevacizumab 10mg/kg kaBe 15 npépsg,
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Temozolamide 150-200mg/m2/mpépa ywo wévie nuépeg kGBe 28 nuépeg kot avTtéroyn SEVOPLITIKI/AENPOKVTTPLKY]
DCTs/(CD8+,CD4+)TILS avocoBepancio katd To YpoviKd REGOSAGTIROTO TOV apydV TNG 6", 13" kan 25" gfdopddag

lNo vo eetaotel eqv ta avaotodtikd amoteAéopata g TAMAVAC VACCINES12&3 cvoyetiCovtal pe v enayoyn
ATOTTMOONG TOV KVUTTAP®V 0YKOAOYK0V acbevi) mov Ba vrofAnbodv ce aywyn pe TAMAVAC VACCINESL,2&3 kot Nivolumab,
pévo Toug | o cuvdvacpd pe Bevacizumab 10mg/kg kébe 15 nuépeg, Temozolamide 150-200mg/m2/muépa yio mévte NUEPeS
Kkabe 28 nuépec ko awtoroyn devdpitiky/Aeppoxvttpiky DCTs/(CD8+,CDA+)TILS avocobepancia yio 48 mpeg, ta kdTTapa o
avaAvBolv pe KuttapopeTpio pong SmAng ypwong pe avvegiviy V-FITC / PL. H 6gponeia pe TAMAVAC VACCINES1,2&3 kot
Nivolumab avopéveratl va TpoKaA£ceL 0OENOT TOV OMOTTMOTIKOD ATOTEAEGULATOS, G GLYKPLoT pe T Nivolumab. H cuyyopfynon
¢ Nivolumab pe TAMAVAC VACCINESL,2&3 avapéverat va £yel onuavtikd VYnAGTEPO TOGOGTA OMOTTOONCOE CUYKPLON LE
TG opddeg eAéyyov kot Nivolumab, avtictorya. Avtd ta omoteléopoto ovapévetor vo avadeitoov 61t 1 TAMAVAC
VACCINES1,2&3 6a pmopovce vo ocvpufdiier onpoviikd ot pHeldon Tov TOAAATAOCLOGHOD KOUPKIWVIKOV KUTTAP®V,
amodeikvoovtag 0t 1o TAMAVAC VACCINESL,2&3 evdgyopévag va £(ouv pOL0 GTOV OTOTTOTIKO KVTTOPIKO BdvaTto.

Métpnon Tev avoosToitik®v emdpdocov tov TAMAVAC VACCINESL,2&3 err Bel-XL, otn survivin kot 6t didenacn
TOV EMTESOV TG TPOTEIVIG TG KAGTAGNS-3, IE ATOTELEGNO TV ATOTTOGT

INa va dtevkpiviotel mepartépw o pnyavicpog pe tov omoio o gpfortacuds pe 1o TAMAVAC VACCINESL,2&3 epfoio pmopet
Vo EMAYEL TNV OMOTTOON TOV KLTTdpwv ocfevdv mov tovg yopnyndnkav Bevacizumab 10mg/kg wéBe 15 muépeg ko
Temozolamide 150-200mg/m2/muépa  yw mévie nuépeg «GOe 28 muéPeg Kol  OLTOAOYT  SEVIPITIKN/AEUPOKVLTTPIKN
DCTs/(CD8+,CD4+)TILS avocobfepameio. 6e cuvovaoUd PE OVOGTOAEIS ONUEI®V EAEYXOL TOL OVOGOTOMTIKOD GUGTHLOTOG
ocounepiappavopéveov tov PD-1: (Nivolumab, Pembrolizuma kot Cemiplimab), PDL-1: (Atezolimumab, Durvalumab «ot
Avelumab) kot g CTLA-4: Ipilimumab, epdoov avtoi swvor daBéciuol, Kotd Ta YpoviKG HECOSGTHINTO TOV apydV g 6",
13" ko 25" gfdopadag, Oa eEetaotel N EKEPACT] TOV AVTI-OTOTTOTIKOV TPOTEIVOVY (Bel-XxL, survivin Kot S106TacHEVT KAGTAG -
3). H Bepaneia pe¢ TAMAVAC VACCINESL,2&3 avapévetor vo peiooel onpoavtikd to emineda Bel-xL ot survivin kat vo
aLENGOLVV TN J1ACTACT TG KAOTAOTG-3, VTOJEIKVOOVTOS OTOTTOOT TOL EEQPTATAL OTO TNV KAGTAOT).

Métpnon Tov avacTelTiKOV emdpdcenv Tov TAMAVAC VACCINESL,2&3 ot erninedo empPinong pe do0cos&optdpevo
KOl {POVOEEUPTONEVO TPOTO GE TPOIOVTA AVoNS OYKOV 060evdV oV Tovg yopnynOnkav Bevacizumab 10mg/kg ka0s 15
nuépes ko Temozolamide 150-200mg/m2/quépa ywo wévte nuépeg kale 28 nuépeg, avtdéroyn dEVOPLTIKI/AENPOKVTTPIKY
DCTs/(CD8+,CD4+)TILS avocoOepamncio, YEVETIKG TPOCOTOTOUPNEVOVS AVOGOTPOTOTON|TES KOL £VOV UVOEGTOLEN GNUEI®V
ELEYYOV TOV WVOGOTOUTIKOD GULGTIHOTOS 6TOYXELOPEVOL Katd Tov PD-1 tng Pembrolizumab, g@bécov avtog sivan
0100£0110G, KATA T (POVIKG HEGOSAGTLATO TOV APYAV TNG 615, 13" Ko 25" gfdopadag

Mia and T1g Broroyikég amokpicelg TV KapKvikov kuttdpmv ot Oepancio i TAMAVAC VACCINESL,2&3 avapévetat vo
glval 1 KataoToA TV emmédwv Ekppaong tov MRNA ¢ survivin. H survivin givonl tpoteivn mov avactéAlel v andntwon,
GUVETMG €VVOEL TNV AVATTLEN TOV KAPKIWVIKOV KUTTApV. [0 avtdv Tov AdYo, Ba diepevvnBovv ot avacsTOATIKEG EMOPACELS TG
Bepaneiog TAMAVAC VACCINES],2&3 eéetdlovtag to eminedo TpOTEIVOV survivin amd 16Tovg OYKOV TPV, KoTd T StdpKela
kot petd ) yoprynon tov TAMAVAC VACCINE1&2, og ¢oppokodvvopikog deiktng yw emPefaioon g Proroykng
anokpiong 6ykov.

Kvkho@opovpeveg avocoamokpicelg o grhevfepo kvttapiké DNA (cfDNA), Eiev0epo xvrrapiké RNA (cfRNA), kot
KVKLOQOPOVTES TPMTEIVES 060EvVAV TOV TOVG YopnyONnKay Bevacizumab 10mg/kg wals 15 nuépec ko Temozolamide 150-
200mg/m2/mpépa yw mévre npépeg kaOs 28 muépsg, avtoroyn devdéprtiki/iepgoxkvtTpikiy DCTs/(CD8+,CD4+)TILs
avoco0epameia, YEVETIKA TPOCHOMOTOMUEVOVS (VOGOTPOTOTOUNTES KOl €VOG  OvVOGTOAED ONuEi®V  €AEyYOL TOL
OVOGOTOUMTIKOY GUGTIHATOS 6TOYEVONEVOY KoTd Tov PD-1 tng Pembrolizumab, gpécov avtog ewvor owbécipog, og
ovvovaopd pe to epporila TAMAVAC VACCINESL2&3 katd Ta ypovikd PEGOSIUGTIROTH TOV apy®dv TG 6", 13" kat
25" gfoopadag

H Buoyio Tov 10100 €vO&YETOL VO PNV EMTPENEL TNV IKAVOTOIMNTIKY OVIXVELGT TOL OYKOV GE TPMIUN GTASIN 1| O TEPITTAOGELG
VTOAEWWHOTIKAG VOGOV KOl KATO ovTOV ToV TpOTo M Proyic dev gival kKatdAAnAn yio éieyyo. EmmAéov, n ypovikn Kol ympikn
ETEPOYEVELDL TOV OYKOL UTTOPEL VO LELDGEL TIV TPUKTIKT YPNOUOTNTO TV 10TAOV Proyiag g epyareia, yio TV TapokoAovdnon g
poddov G Bepameiog Tov dykov Kot TNV owoth agloddynon g avtamokpiong oty Oeponeio. Ewdikdtepa, oe molveostiokég
HOPOES OYK®V, evOEeTon va. glval omapaitnto 1 Slevépyeln AMyne TOAMATAOV Bloyidv yio vo damotmdel pe axpifela n
naforoyio Tov Oykov, kaBdG ot Oykol eEeMooovTal GUVEXDS, TOCO YMPIKA OGO KOl YPOVIKG, KOTd 10iov oKOToD 1M Kol MG
amotélecpa o¢ mpog Vv Bepancia (Perakis & Speicher, 2017). Mg Bdorn Aowmov ta mpoavoapepBéva, oV TAPOVGO KAVIKN
perétn Ba axoAovOndei pio eldyiota emepPotikny Swdikacio g vypng Proyiog petad TV acbevdV TOV OAOKANP®GAV TOV
euporacpd TAMAVAC VACCINESL,2&3 og cuvdvaoud pe Bevacizumab 10mg/kg kdBe 15 nuépec ko Temozolamide 150-
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200mg/m2/muépa yioo mévte muépeg kGbe 28 muépeg kol avtoroyn devdprtikni/Aeppokvtipiky DCTs/(CD8+,CD4+)TILs
avocobfepameion KOTA TO YPOVIKO LEGOJAGTNHATE TOV apydv TG 615, 13" kau 25" efdouddag n amotehel Abon og avtd Ta
TPoPAOTO, KOl OC o cuVEXDG e&eMacdpevn dlodikacio mov o enttpéyel TV didyvmon Kot eEEMEN ToL OYKOV Kot GUGIKE Oa
dMOEL TOAVTILEG TANPOPOPIES CGYETIKA LLE TOV KivOLUVo, TNV TPdyvmon oAdd Kot tnv mlavdtnta vrotpomng e toboroyiag. H
avdivor tov Kukho@opovtog DNA tov dykov (ctDNA) Ba mepthapfdvel Tov eviomopod kot v avdivon Opavopdtov DNA mov
B exkpivovtor amd ta kKbTTapa Tov dYKov 6TV Kukhoopic Tov aipatog. Me v anopévacT) Kot TNV avaAvcT ToV OAANAOV IOV
tov ctDNA, 6o pumopoldv va ovayveplotody Kot va avoivBoiv to emimedo EKQPUcTG GUYKEKPEVOV YEVETIKOV OAAAYDV OV
ovoyetifovior pe Tov gyKEQOAKO Oyko acbBevdv mov Ba epforacBovv pe Bevacizumab 10mg/kg kdfe 15 muépsg kon
Temozolamide 150-200mg/m2/muépa ywo  mévie mnuépeg kabe 28 muépeg, autOloyn  SEVEPITIK/AELPOKVTTIPIKY
DCTs/(CD8+,CD4+)TILs avocobepameio kot TAMAVAC VACCINES],2&3 satopukevpévo gppora. O texvoroyisg cfDNA
UTOPOVV VO OVIYVEVGOLV GLYKEKPIUEVEG UETOAAGEES 610 ctDNA 7mov eival evoelkTikég evog OYKOL gyKePGAov. AVTEG Ot
petaAldEelg Oa  pmopsi vo  meplapfdvovv  povovovkieotdwkég petaforés (SNVs = single nucleotide variants),
gloay®yég/draypapés (indels), 1 peyaAdTEPEG SOMKEG LETAPOAES, OTMG CLYXWOVEVGELS YOVIOI®V 1 YPOUOCOUIKDOV OVAKUTOTAEEDV
(Mair & Mouliere, 2022). H avédAivon tng mowidog tov apBpod aviypaewv (Copy number variation - CNV) tov cfDNA
EMUTPEMEL TOV EVIOMIGUO OAAAY®DV otov apBud avitypdemv tov DNA, 0nmg evioyvoelg 1 dwypagés, ot omoieg Umopodv va
TapEYovV SESOUEVA GTO YEVOUKO TOTio TV OYK®V Tov gykepdAiov (Mouliere et al., 2018; Sun et al., 2019). Avtég o1 mponypéveg
TeyvoLOYiEg EMTPENOVY OE TPpayRaTIKO ¥podvo (real-time) v TapakoAovONGn g SLVALIKNG TOV GYKOL KOt TNG AVTATOKPLoNG TOV
ot Bepancia péom ¢ avdivong tov ctDNA oe didpopeg otiypés katd ™ dbpkewa g Oepanciog. Avtd Bo emtpénet Tov
EVTOTIOUO VEOEUQOVILOUEVOV YEVETIKAOV OAAAYDYV KOl UNYOVIGU®V 0vTOoYNG, Kabodnydviog £Tol TIG OmOPAGES OXETIKG LE T
ouvdvaotiky Bevacizumab  10mg/kg, Temozolamide  150-200mg/m2/muépa, avtOAOYN  SEVIPITIKN/AEUPOKVTTPIKN
DCTs/(CD8+,CD4+)TILs avocobepansio kat TAMAVAC VACCINES],2&3 s€otopukevpévn Ogpameio.

Kvklo@opoopeveg 0vocoumokpicels 6€ KUKLOQOPOUvVTe KUTTOPO TOV O0YKov (CTCs) acBevav mov tovg yopnyndnkav
Bevacizumab 10mg/kg ka0g 15 nuépsg, Temozolamide 150-200mg/m2/quépa yia wévre nuépes kGOg 28 nuépsg, avtoroyn
devoprrikiy/AepgokvtTpikiy DCTs/(CD8+,CD4A+)TILS avocoBspancio, YEVETIKA TPOGOTOTOINUEVOVS GVOGOTPOTOTOUNTES
KOl €VOG OVOOTOAEN GNUEIOV ELEYYOV TOV GVOGOTOUTIKODY GLOTIIATOS 6ToYELVONEVOL KaTd Tov PD-1 Tq¢ Pembrolizumab,
gpooov avtog swvor debioynog, oc ovvovacpd pe to gpfora TAMAVAC VACCINESL2&3 katd ta ypovika
LEGOOLOCTILATA TOV APYAV TN|G 6", 13" ko 25" gfdopddag

Ta CTCs eivor kbttopo mov wpoépyovial omd évav mpetorabn 1 devtepomadn (HETAOTOTIKO) OYKO Kol GUUUETEYOLV OTN
petaotatikn Sdikacio. QoT060, 1 KUTTAPIKT peTakivnon givar e£atpeTikd ToAOTAOKY Kot Ot TOHOYEVETIKOT TG UNYOVICHOT
npénel va doapnviotoby TAnpac. Emiong, mopopével acaeéc edv ta CTCs mpoépyoviatl omd KeVTpLKovg vaonAnfvucepods tov
OYKOV 1] 0V OVTITPOCHOTELOLY TO GUVOAO Tov OyKov (Massagué & Obenauf, 2016). Avtd ta KOTTOPO EIGEPYOVTAL GTI| POT TOV
Spop®V PoAoYIKGOV VYp®V, 0mg To aipa, To ENY (kevipikd vevpukd chotnue) Kot To ovpa. Qotdc0, eivol GNUOVTIKO va
AVOQEPOLLLE OTL, OTNV TEPITTOOT TOV EYKEQOAMKAOV OYK®OV AGHEVMOV OV TOLG XOpNYHONKAY AVTOAOYT] SEVOPLTIKI/AELPOKVTTIPIKT
DCTs/(CD8+,CD4+)TILS avocobepameio, YEVETIKG TPOCOTOTOMUEVOVS OVOGOTPOTOTONTEG KO €VOG OVOGTOAED OMUEIOV
€LEYYOL TOV OVOGOTOMTIKOD GUGTNHHATOS GTOYXEVOLEVOL KaTd Tov PD-1 g Pembrolizumab, epdcov avtog ewvar dtabéoipog, o
ovvovacpo pe ta gufoia TAMAVAC VACCINESL,2&3 kotd to 3poviKe HECOSOTALOTO TOV apxdv g 6", 131 kot 25
gfdouadac, to. CTCs Ba cuAréyovtor omd to ENY mopd omd to aipo. Emmdéov,  mapakévinon de&apevng (Cisternal puncture)
acBevdv mov olokANpmGaV ToV Tapamive cuvovacud pe to guforla TAMAVAC VACCINESL2&3 Ba mapéyel mo axpipn
OTOTEAEGLOTO GE GUYKPIOT LE TNV 0GOPLOVAOTION0 TOPUKEVTNON, OV KO 1] 0GPLOVOTIOAN TOpaKEVTNOT aiveTal va elval Aydtepo
enepPfotikn kat Aydtepo emikivovvn 6cov apopd Tig TOavEG ETTAOKEG Ao T0 KEVIPIKO vevpikd cvotnua. Emiong, npémel va
onpewdoovpe 61t o ENY avoakvkAdvetat kot avtaAldooeTor TANpog Kabe tpelg £og mévte nuépeg (Sullivan et al., 2014). Ocov
aPopd Tovg OYKoLS eYKeQALOV, Kot Wiaitepa To GB, éyet deiket 6T Ta CTCs pmopodv va aviyvevBodv oto aipo tov acdevodv o
100016 20% £mg 40% (Gao et al., 2016; Krol et al., 2018).

Kvkho@opovpeveg avocoamokpicelg oe eEokvtTapro kvotioww/ Eéwcopdtio (Extracellular Vesicles, EVs/Exosomes) kot
pkpo-piovovkieika 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 kot miR-210 ) ac0svdv mov
100G YopnyYNOnkav Bevacizumab 10mg/kg ka0s 15 nuépes kan Temozolamide 150-200mg/m2/mpépa yia wévre nuépseg kade
28 nuépeg, avtéroyn devoprtikip/reppoxvtrpik) DCTs/(CD8+,CD4+)TILS avocoBepomeio, YEVETIKG TPOCOTOTONUEVOVS
OVOGOTPOTOMOUTES KOl EVOS UVUGTOAEN CNUEIOV EAEYYOV TOV (VOGOTOUTIKOV GUGTIHATOS GTOYELONEVOL KuTd Tov PD-1
¢ Pembrolizumab, epdoov avtog ewvor d1e@éopog, 6 suvovaopo pe to spfora TAMAVAC VACCINESL,2&3 kota ta
APOVIKG, NEGOSLUGTINOTA TOV apydV TG 6", 13" ko 25" gfdopddog

Apykd, o eEncmpata Bempovviay g amoPANTa TOV KLTTAP®V, aAAd Tdpa Yvopilovpe 0Tl AELTOLPYOVV G KLGTIOW GTLOTOG
HETAED TOV KLTTAPOV KOl OTOTEAOVV GULVIOVIOTEG TNG KLTTOPIKNAG EMIKOWOVIOG HEC® NG HETOQOPAS TPOTEIVOV Kol
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voukieotdiowv (Théry, 2011). H petapopd tov sfocopdtov e&aptdtol and Tov TOTO TOV KLTTAPOL-OTOdEKTN Kot cLpBaivel
Kupimg péow eayo- N evéokvrtdpmong (Christianson et al., 2013; Cocucci & Meldolesi, 2015). Ta e£owodpata mailovv Kdplo
poro otV Tabopucioroyia TV acheveldv, KaBMOG Kol 6TV KUTTOPIKY avarTuén, TNV opoldcTacn Kol TNy avocoavtiopaot (De
Toro et al., 2015; Skouras, Gargalionis, et al., 2023). Ta kOttapa ToV OYKOL EKTEUTOVY £vav VYNAO aplBud eEwcopdtov oToV
eEoKrVTTOPIKS YDOPO, TO OToia EPEVVIONKAV OPYIKA MG UN-KLTTAPKE BEPATELTIKE avTLyOva Yo TNV avartuEn epforiev katd tov
OYK®V 1 TOV HOAGHOTIKOV acoBeveldv (André et al., 2002; Chaput et al., 2004), kot ta nepiocodTepa and ta omoia eivar Sopunuéva
amd Asrtovpywkd Propdpre miRNAs (Romano et al., 2020). Xe avtd 10 mhaiclo, ta eEoomdpoto acbevdv mov tovg yopnyndnkov
Bevacizumab 10mg/kg kd0e 15 nuépeg, Temozolamide 150-200mg/m2/mpépa yio mévte nuépeg kabe 28 nuépeg Kol ovaAGTOAEIS
onpei@v €A€yyov TOL AVOCOTOUTIKOD GLOTHHOTOG ovurepropfovopévayv tov PD-1: (Nivolumab, Pembrolizuma xot
Cemiplimab), PDL-1: (Atezolimumab, Durvalumab ko1 Avelumab) kot tng CTLA-4: Ipilimumab, epdoov avtoi wvor dabéoyuot,
o€ ovvdvaoud pe ta epfora TAMAVAC VACCINESL,2&3 katd to ¢povikd HEGOSIOOTAHATO TOV apydV ¢ 615, 13" kot 25M
gfdopdadac, 0o egetachodv g Tpog ta eninedo Twv MiRNAs 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 kot GAovV evOoE®V TOL
UTopoVV Vo AVTIKOTOTTPIcOUY TNV TPoodo S1deopwv acHeveldv Tov YKEQAAOV, Kol KOT' EMEKTAGT VO YPNOLUELGOLY G
QVTITPOCOTEVTIKA EPYOAEiD YLl TO HOPLaKd TPodil Tov avtioToyov dykov achevi Tov Tov yopnyndnkav ta epfoiae TAMAVAC
VACCINES1,2&3 o¢ ovvdvaocud pe Bevacizumab 10mg/kg kdbe 15 nuépeg, Temozolamide 150-200mg/m2/muépa yuo mévte
nuépeg kabe 28 nuépeg, Bevacizumab 10mg/kg kdbe 15 nuépeg, Temozolamide 150-200mg/m2/mpuépa yio mévte nuépeg kébe 28
NUéPES Kol ovaoTolels onueiav gléyxov TOov avocOTOMTIKOL cLOTANATOG cvureplapfavopévav tov PD-1: (Nivolumab,
Pembrolizuma ko1 Cemiplimab), PDL-1: (Atezolimumab, Durvalumab kot Avelumab) kot tng CTLA-4: Ipilimumab, epdoov
avtoi gvat S1oBEGOL, KOTA T YPOVIKG LECOSIUOTALUT TMV 0pY®V TG 6, 13" Kot 25" gfdopddag.

Kvkho@opovpeveg avoooanokpicsig oe cfDNA, cfRNA, kot Kvkho@opolOvreg mpoteives otnv dudyvoon tov INowopdrov
060evdv Tov Tovg YopnyOnkev Bevacizumab 10mg/kg ka0 15 nuépeg kot Temozolamide 150-200mg/m2/qpépa yvo wévte
nuépsg kabs 28 muépeg, avtéroyn devoprriki/Aspgokvtrpiksy DCTs/(CD8+,CD4A+)TILS avocobepancio, yevetika
TPOCOTOTONUEVOVS  (VOCOTPOTOTOUNTES KOl €VOS OVAGTOAEN ONUEIMV EAEYYOV TOV (VOGOTOUTIKOY GUGTHNATOG
otoyevopevoyr katd tov PD-1 tng Pembrolizumab, €pbécov avtog evor dwwbécipog, o6& ocvvovaopud pe ta gppforo
TAMAVAC VACCINES1,2&3 katd To (poviKd HEGOILACTLATE TOV apyAdV TS 61, 131G ko 2515 efdopadog

To cfDNA pmopei eniong vo fondnoel 6tV TOCOTIKY HETPNOT YEVETIKOV (T.}Y., LETOAAGEELS Tov Yovidiov IDH) 1 emyevetikmdv
arlaydv (uebvrioon tov yovidiov MGMT) (Faria et al., 2018; Mathios & Phallen, 2022). Xto cfDNA mov mpoépyetor and
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
XOPOKTNPIOTIKNY TOV ddyuteov dmintikdv yrotopdtov yéeupag [Diffuse midline gliomas (DMGs)]. Zmnv mapovco peiét
acBevov mov Tovg yopnynonke Bevacizumab 10mg/kg kdbe 15 muépec kot Temozolamide 150-200mg/m2/muépa yuo mévte
nuépeg kabe 28 nuépeg, avtoroyn devdprtikn/Aeppokvttpikry DCTS/(CD8+,CD4+)TILs kot PD-1 (Nivolumab, Pembrolizumab,
and Cemiplimab), PDL-1 (Atezolimumab, Durvalumab and Avelumab), and CTLA-4 immune checkpoint inhibitors ng
Ipilimumab cg cvvdvaoud pe ta epupoéiiac TAMAVAC VACCINESL,2&3 kotd ta ¥povikd LEGOSICTALATH TV apXdV TG 6",
13" ko 25M gBdopddag, o cfDNA O amopovadbel omd dvo Tomovg detypdtmv: évag Tomog pe petdAiaén H3.3K27M kot o GAhog
tomog H3 wildtype (H3WT). Ta deiyparta Oa nepiiappdvouv 1otovg 6ykov H3.3K27M (dekatécoepa deiypata), ENY (dekaéél
delypota), TAdopo (dekatéooepa delypoto) Kot avOpOTIVA TPOTOYEVH TOLILOTPIKG KOTTOPO YAOI®UAT®V. LTOYOG TNG TOPOVCG
KAMvikng pekémg eivar va a&loloyndei n evarcbnocia kot 1 €KOTNTO TG AViXvVeELOT HETOALAEEDY TOGO GTOVE AVTIGTOL(OVG
10100¢ DMG 660 kot ota deiypata tov ENY acbevdv mov olokinpmcoyv tov pporitacud e TAMAVAC VACCINESL,2&3 o¢
ouvdvacpd pe Bevacizumab 10mg/kg kabe 15 muépeg ko Temozolamide 150-200mg/m2/muépa yo mévte nuépeg kabe 28
nuépeg, avtoroyn devdprtikn/reppokvttpikry DCTs/(CD8+,CD4+)TILS  avocofepameio kot tov PD-1  (Nivolumab,
Pembrolizumab, Cemiplimab), PDL-1 (Atezolimumab, Durvalumab and Avelumab) ka1t CTLA-4 avactoléwv onueiov gléyyov
TOV 0VOGOTONTIKOV GVGTHROTOG TS Ipilimumab katd ta ypovikd pecodaoTniato TV apy®mv e 6™, 13" kot 25" gfdopdadag. H
mapovoa perétn Ba eotidoet eniong ota emineda Ekppaong g petdiiacng H3K27M n omoia avapévetat va aviyvevubei oto ENY
Kal 10 TAdopa Tov acbevav pe DMG. Meta&d tov dvo, to ENY avapévetol va gpeavicel v vynAdtepr cvykévipmor ctDNA
(Panditharatna et al., 2018). TToAAég peréteg Exovv avapepBel oty aviyvevorn Twv Pavousveoy avTietdadeong (retrotransposition)
tov LINE-1 cg dudpopovg tHmovg xuttdpwv, 0nwg ota. NPCs wvttapa (neural precursor cells) mwov mpoépyovrar 1660 omd
avOponiva Kopkwvikd Practikd kdttapa (CSCs) 6co kot omd gyke@aAikd Prootikd kvttapo. MeAETEG HE QOIVOUEVQ,
OVTYETAOECN G TOV TPAYUATOTOMONKOV GE ALTOVG TOVG TOTOVG KLTTAPp®V emPePainoay v vmapén dpactnprotrag tov LINE-1
kot otig dvo ocuvbnkeg (Coufal et al., 2009). Zto mhaicwa g dievépyelog Tng Topovoag KAVIKNG perétng 6o a&oloynbovv ta
eninedo Ekppaong s yevikng pebvrioong tov DNA (global DNA methylation) pécm g peboviioong tov petabetod croyyeiov
LINE-1 (L1) n orola mailel kaBopiotikd poro 66OV apopd TIG EMLYEVETIKEG OAANYEG OTA KOTTAPO, EVOG YAOIDUATOS, EMLTPEMOVTOS
m 01dyveon péom g avdivong tov cfDNA acbevdv mov ohokinpocav tov guforacpd pe TAMAVAC VACCINESL,2&3 oe
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oLUVOLOCHO HE aVOOTOAElG onueiov Aéyyov TOV AVOGOTOMTIKOD GLGTAWOTOG cvprepthapufavouévov tov PD-1: (Nivolumab,
Pembrolizuma kot Cemiplimab), PDL-1: (Atezolimumab, Durvalumab kot Avelumab) kot tng CTLA-4: Ipilimumab. EmnAéov,
Ba deEoybouv mepdpoto Kol avalvoelg aluodwtig avtidpacng moivpepdong (QPCR) xar RC-Seq (retrotransposon capture
sequencing) ot onoieg o emtpéyouvv va eviomictovv copotikés LINE-1 emdpdoeis oe yovidio Kmdkomoinong Tpoteiviy L
Spoptkn €K@pacT eVTOg Tov eYKEQALOL acBevdv mov oAokApwcav tov eupoitacpd pe TAMAVAC VACCINESL2&3 o¢
GUVOLAGUO HE QUPUOKOYEVETIKO TPOCOTO-EMAEYLEVOVS OVOOTOAELS onueiov €AEyyov TOL OVOCOTOUTIKOD GULGTNLATOG
ovunepiappavopéveov tov PD-1: (Nivolumab, Pembrolizuma xot Cemiplimab), PDL-1: (Atezolimumab, Durvalumab kot
Avelumab) kot g CTLA-4: Ipilimumab. Ot cuykexpyiéveg peréteg Oa agtoroynoovv ta emineda pebuviioong tov LINE-1 péow
g mocoTikng bisulfite pyrosequencing teccdpwv CpG tomobecidv o€ deiypoto eyKeAlOv 00OEVOV TOL OAOKANP®OAY TO
TAPATAVE BEPAmeLTIKO oYM, KAODS KOl 68 KOTEWYVYUEVOLS 10TOVG OYKOV TOV 1010V acbevdv dnwg actpokvtdpata fadpod 2/3,
npwtonadéc/devteponabéc GB kat oAryodevopoyroidpata Pabuovd 2/3. Xe gufolactivieg acbeveig avapévetot va mopotnpnOel
éva oYeTIkG  younAdTEpo  emimedo  Ekppoong kot vropebvAiomong tov LINE-1  og  deiypata  00TPOKLTTOWOTOG,
0AYOOEVOPOYAOIDATOG KOl OALYOUGTPOKVTIMOTOG, EVD Ta deiypata Tov yAoumPBrlaotdpatog un eppforacHéviov avapuévetot va
gppavicovv ™ vymAotepn petapintotnta vropebviioong ota enineda pebviioong tov LINE-1 (vmodeikviovtog yevikn (global)
vropebviioon) oe ovykpon pe dGAAovg vrotumovg ocBevdv mov ohokApwcav tov  gufolacpd pe TAMAVAC
VACCINEL,2&3. EmmAéov, ta yAoudpato mov tastvopndnkav og €xovta kidon 1 mpdtumo peBuiioong yovidiov spedvicav
onpavtikd avEnpéva enimeda pebuiimong tov LINE-1 (Zheng et al., 2011). Eniong, ta deiypata dykmv acbevdv pe 1o teElevtoto
Bepamsvtico oo pe TAMAVAC VACCINES2&3 eppoia avapévetor va gpeovicovy vynidtepa emineda pebviimong e to
vynidtepo okop vmopebvAiomong tov LINE-1 og ovykpion pe ta mpotomadn/deviepomadn yiolofractdpato omd pn
guPforacpévoug acbeveic kabmg kat avénuévn dpactnprotnta pebvriimong tov LINE-1 1 omoio O Agitovpynoetl wg BeTikog
TPOYVOOTIKOG OeikTNg YEYovOg mov vrodekviet 61l to LINE-1 wailel poro ot didyveon koun v Tpdyvedct TV YAOIOUATOV
acBevadv mov odokAnpwoav tov gpPortacud pe TAMAVAC VACCINESL,2&3.

Yuykprrikéc peréteg GWAS oty duayvoen tov Fhowopdrov acdevadv mov Toug yopnyRdnkav Bevacizumab 10mg/kg ka6s
15 nuépsg, Temozolamide 150-200mg/m2/muépa yia mévte nuépsg kGOe 28 nuépeg, avtoéroyn devoprriki/Aep@okvTTpiKi
DCTs/(CD8+,CD4+)TILS avocolOepancio, YEVETIKG TPOGOTOTONNUEVOVS UVOGOTPOTOTOINTEG KUL £VOG avaoTOLEM onuEimv
ELEYYOV TOV OGVOGOTOUTIKOD GUGTINOTOS OTOYXEVONEVOL Kot TOov PD-1 tng Pembrolizumab, gpdcov avtog swvor
owuBéopog, 6g cuvovaoud pe to gpféia TAMAVAC VACCINES],2&3 katd To (poviKd HEGOSIOCTILATA TOV APYAV TNG
6", 13" kon 25" gfdopddag

Yuykprrikég pedéteg GWAS og minfuopodc acbevdv pe yhoiopo mov toug xopnyndnkav Bevacizumab 10mg/kg kébe 15 nuépec,
Temozolamide 150-200mg/m2/muépa. yo  mévie muépeg kabe 28 muépeg, autoOloyn  SEVEPITIKY/AELPOKVTTIPIKN
DCTs/(CD8+,CD4+)TILS avocobepameio, YEVETIKG TPOCOTOTOWUEVOVS OVOGOTPOTOTONTEG KOl €VOG OVOGTOAEN OMUEiDV
€LEYYOL TOV OVOGOTOMTIKOD GUGTNHHATOS GTOYXEVOLEVOL KaTd Tov PD-1 g Pembrolizumab, epdcov avtog ewvar Stabéoipog, o
ouvovacuo pe ta gpuporia TAMAVAC VACCINESL,2&3 6o dtevepynBolv Kotd To ¥povikd LeGOSIOGTHLATA TOV 0pYdV TG 6,
13" kot 25M gfdopdadog ol onoieg avapévetar va avadeiovy pia peimon g EKepacns TV Tabfoyovidid®v evog GUYKEKPYLEVOD
poplakod Tpoeil mov meptapfdver mepimov 60-80 wkowvovg povovovkieoTidkovg molvpopeiopovg (single nucleotide
polymorphisms, SNPs) ot onoiot gaivetor 6Tt Tpodiadétovy oy avanTuén YAOI®UATOS, KAOMG 01 GUYKEKPIUEVOL TOADUOPPIGHOT
Bpiokovtar cuyvotepa oe aobeveic pe yroiopa. Ot avtiotolyeg Béoeic oto DNA ovopdlovtal yevetikoi TOmot vyniol Kivduvou
v v avantoén yrowwpotog (high risk loci), aAlnidpopeo kivddvov (risk alleles) 7 yevetikég mapaAilayéc kivdbvov (risk
variants). Evdwpépov eivor mog ot acBeveig otovg omoiovg Oo yopnynbovv Bevacizumab 10mg/kg kdbe 15 muépeg,
Temozolamide 150-200mg/m2/muépa yia mévie nuépeg kaOe 28 MUEPES KoL QPUPUAKOYEVETIKO TPOCHOTO-EMIAEYUEVOL AVOOTOAEIG
onpeiwv eléyyov TOL AVOCOTOUTIKOD GLOTHHOTOG ovumepropfovopévov tov PD-1: (Nivolumab, Pembrolizuma wot
Cemiplimab), PDL-1: (Atezolimumab, Durvalumab kot Avelumab) kot g CTLA-4: Ipilimumab, pbdoov avtoi gvor dabéoyuot,
o ovvovacpd pe ta guforo TAMAVAC VACCINEL avapévetal va eKQPAcOUY LEWOUEVO EMIMED YEVETIKNG EKOPOCTG OF
TOVAGYoTOV 8 amd TOLG TOAVLOPEIGHOVG 0VTOVG Ol omoiol Ppickoviol o€ yevouwkég 0Ecelg Omov cuvavidpe yovidlo Tov
avapépovtol ¢ maforoykd ota yAowwpoarta, T.y. TERC, TERT, EGFR, CCDC26, CDKN2B, PHLDBI1, TP53 kot RTEL1, ympig
oum¢ va, Bpickovtor og KmOKEG TEPLOYES TV yovidiov avtdv. EmmAéov, ot acbeveic otovg omoiovg Oa yopnyndodv Bevacizumab
10mg/kg «abe 15 muépeg, Temozolamide 150-200mg/m2/muépa Yoo mévie nuépeg kabe 28 muépeg, ovtdHloyn
devdprtikn/Aeppoxvttpikyy DCTs/(CD8+,CD4+)TILS avocobepaneia, YEVETIKG TPOCOTOTOUUEVOVS OVOGOTPOTOTOMTEG KOl EVOG
avaoTOAEN ONUEIV EAEYYOV TOV OLVOGOTOMTIKOV GUGTHUATOG GTOXEVOUEVOL Katd Tov PD-1 g Pembrolizumab, epdcov avtog
gwa dabéoipoc, og cuvovooud pe to epfoiton TAMAVAC VACCINE2 Oa ekppdcoovy petopévo eninedo yEVETIKNG EKQPAONS CE
TovAdyotov 4 and tovg 8 mpoovapepBivieg YeveTikohg TOMOVG LYNAOD KIvdUVOL Ot omoiot @aivetor va oyetilovtol pe v
avanTuén YAOIOUATOV OAMV TOV IGTOAOYIKOV TOTOV Kol Tov Pafudv koakonBewog kot Ppiokoviat kovtd ota yovidww TERT,
RTEL1, EGFR, TP53, ev® 0t TOADLOPPIGLOT GTOVG VTOAOITOVS 4 YEVETIKOVG TOTOVS VYNAOD Kivdvvov ov BpicKovTol KOVTd oTa
yovidie TERC, CDKN2B, PHLDBI1 kot CCDC26 cyetilovtal pe avantuén opiopéveov vrotonev yrotopdtov. H opada acbevav
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otovg omoiovg Ba yopnynBovv Bevacizumab 10mg/kg kabe 15 nuépeg, Temozolamide 150-200mg/m2/muépa yio mévte NUEPES
Kkabe 28 nuépeg, avtoloyn devopitiky/Aeppoxvttpiky DCTS/(CD8+,CD4+)TILS avoocobepamneia, YEVETIKA TPOCM®TOTOMUEVOVG
OVOGOTPOTOTOMTEG KOl EVOG OVOOTOAEN CNUEI®V EAEYXOL TOV (LVOGOTOUWTIKOD GUOTHLOTOS GTOYELOUEVOD Katd Tov PD-1 g
Pembrolizumab, epdcov avtog swvar dabéopog, o cvvdvacud pe to suforia TAMAVAC VACCINES],2&3 avapévetat va
EKQPPACOLV LEUEVO EMIMEDA YEVETIKNG EKOPACNG O TOLAJYIOTOV 8 aO TOLG TOAVHOPPIGHLOVS awToVE ot omoiot Bpickovrton
kovtd oto yovidio CDKN2B o610 ypopdcopa 9 kot av&dvouv tov Kivouvo gleavions aoTpoKLTORAT®V, aveaptitog Babov,
aALd dev cvvdéovtol e ToV KIVOLVO EUOAVIONG OAy0devOpoyAolokdV Oykwv. TO eminedo ékpoacng TV PETOAAAEEDV oTO
yovidia IDH1/2 Ba eEakorovBnoet va mapatnpeitor o€ vYnAd m0cootd ota yAotdpata acbevav, Kuping ota fabuov kakonOetog
2 kot 3 wov tovg €xel yopnynbei 1o Bepamevtikd oynua oo TAMAVAC VACCINEL cg oyéon pe tovg acBeveic tov (Group
A),(GroupB)&(GroupC) mov 0a gpforactoiv pe ta TAMAVAC VACCINES2&3 ta oe cuvdvaopd mdvta pe Bevacizumab
10mg/kg «abe 15 muépeg, Temozolamide 150-200mg/m2/muépa Yoo mévie nuépeg «abs 28 muépeg, ovtdloyn
devoprtikn/Aeppoxvttpiky) DCTs/(CD8+,CD4+)TILS avocobepansia, YEVETIKA TPOCOTOTOUUEVOVS OVOGOTPOTOTOMTEG KOl EVOG
AVOOTOAEN OTUEIOV EAEYYOVL TOV OVOGOTOMNTIKOD GLOTHIOTOG GTOYELOLUEVOD Katd Tov PD-1 g Pembrolizumab, epdcov avtog
gvat S1B€01L0G, KOTAAYOVTOG GTO GUUTEPAGLLA OTL 01 S1APOPOL Popeic vovosmpatdimv, copneptiapfavopévav tov LNPs, oto
oA LETE TNV EVOOUVIKT EVEOT] dEV TOPALEVOLV GTO GNUELD TNG EVEST|G OAAGL UTOPOVV VL KUKAOQOPOVV GE OAOKANPO TO GO0
KOl VO @TOVOVUV GE GUYKEKPULEVO GTOYELUEVO OMUEld TOL GOUOTOG TOL acOevr). ZVYKeEKPEVA, OVOUEVETOL OTO YAOLOUOTO
Babpod kaxonfeag 2 va meprypaeel pia peimon tov emmédov Ekppacns Tov petarddEewov ota yovidiae IDH1/2 otovg acbeveig
tov (Group A),(GroupB)&(GroupC) nov ba guforiactovv pe 1o TAMAVAC VACCINES2&3 og oyéon pe awtovg g Oudadag
1 (Group A) og avaroyio 54-87% kot ota Pabpov kaxkondeiag 3 og 61-68%, Ommg KAl 6to devteporadn oAld kot oTa TpwTOTAHN
yYAoopAacTOUATA, OOV TO, TOGOGTA ovapéveTal vo, Stopopemborvy og 40-58% kot 60-69% avtictorya.

Topmepdopata

Yvumepacpatikd, ot veoavtiyovikol gpforacpoi TAMAVAC VACCINESL,2&3 6o a&oloynBoldv o¢ o e@ikth Bepomeuting
GTPATNYIKT] VL0, VOGOAOYIKA Yoypovg OYKOLG LE GYETIKA YOUNAO LETOAAOKTIKO POpTio Pe 6TOYXO T Ueiworn tov apBpold Tov
CD4+ T kvttdpov mov égovv avapepdel og OyKovg YAOLOPAUGTMOUOTOG TOV VIOTPOTIALOVY TaXEWS HETAED TV acBevdv e
XOUNAG emimedo S1dyvoong. Tkomdg tng mapovoag perémg Ba sivar kot n Pertiotomoinon tov Tevétkdv Hpuepmepicav
KBavtounyovikov Alyopibuwv Evpetikig Avolnmmong mov zmpoPrémovv v avocoyovikdotnto tev enrtonov CD8+, Ttig
VEOEMITOMIEG CLGTNUATIKEG OIVOCOUTOKPIGELG KOl TEAIKE TIG VEOEMITOMIEG CLGTNHATIKEG AVOGOATOKPIGELG TV enttonmv CD4+, ot
omoiot pwopovv vo, fonbnoovy GTNV amTocaPNVIoT] BLTAOV TOV ATOTEAECUATOV KAODS Kol GTNV EVIGHUON TNG AVOGOYOVIKOTNTOG
eEatopcevpuévav véo-aviryovikav guporiov. Ta avocopovotumikd aptio. AK Ba opyalovv ce peydAn kAiipoko pe
¥xpNon TV BoaviidpacTnpmy, Yo TPMOTH Popd 6€ avToh TOL €100VG TIC KOAMEPYELES YPNOLOTOIOVTAG TO KOKTEIL TMV
ayoviotdv R848 (4pg/ml) & Poly(I:C) (20pg/ml) R848 (4pg/ml), Poly(I:C) (20pg/ml) & EpPoiiov TamavacTM
VACCINES1,2&3 Bdaon Biroypapiog yio 24, 48 xor 720peg  PE UEGO YOUNAOTEPOVL KOGTOVG EVOVIL T®V GUUPATIKOV
uefOd®V MPILOVONG Ko OVOUEVETOL VO EIVOL AKPMG AEITOVPYIKH KOl IKAVE VO 0VTLYOVOTOPOVGIAGOLY KOl VO, ETCYOUV
€0IKEG avoooamokpicels. Xe avtibeon pe T kabiepopéveg pebodovg mpipavong tov AK mov mepirapfdavoovyv
xpnion TLR Ls kon avéntikadv mopaydviev (IL-18, TNF-a, PGE-E2, GM-CSF, IL-4) yio 48 dpeg, ©G eVOAAAKTIKO
tpémo  wpipavong mpoteivovpe 1n xpron twv In-Silico oyedoopévov kol kBaviopoplokdg culevypéveov Kot
gEaTopkevpuévaV veoaviryovikdv guporiov TamavacTM VACCINES1,2&3 kafdg Oa mepiéyovv TLR-Ls kot Oo pmopodoav
va &ovv mapopole, amokpion. To Eufoiio avtd sivor mopookevoouéva ylo KAVIKN ¥pnon eved sivol cop®g
OKOVOUKOTEPOL  GUYKPITIKG LE TO TPOVTAPYOVIO KOl OVOUEVETOL VO UTOopoLV vo cupuPdAlovv oe emitoyn
QVTLYOVOTOPOVGTOOT LLE TKOVOTIOWTIKT] £KQPACT) TV cLVIlEYepTIKOV popimv CD86, CD83 ka1 CD40 evd mapdAinia
va @pudlovy o, KOTTOPO MGTE Vo EKKPivouy Tig omapaitnteg yio Thl amdkpion kvtokives. Avty Oa givar o dokipn
eaong I depgvvnong g aoedAelog Kot TG avocoloyikng amokpiong tov véov eppoiiov TAMAVAC oce acbBeveig pe
veodwyvooheica GB. To khviko mpmtéxkoAro TAMAVAC-TM Ba smikevipdvetal oty mpofieyn kot 1o oyedioopd Ewdwdv
Neoavtryovev yuo tov Kapkivo amd copatikég petoAhdEelg Tov i610v Tov achevois Tov dtapépovy and To avtydva dyptov THToL
ka1 Oa eivorn £101k0 Yo KAOe pepovopévo acbevn.

Hportedovra Tehka onpeio:

Ipocdwopiopnés Tov mPoeil ac@drerag kor avektikoTntag Tov TAMAVAC Vaccinel km 2 6tav cvyyopnysiton pe
TPOCOTOTON|UEVOVG AVOGOTPOTOTON|TIKES, BVTOLOYY devdprrikiy/AeppokvrTpikl) DCTS/(CD8+/CD4+)TILS avocoBepamseia,
Ko TNy TUTIKY] Ogpomeio avasToré®v onuei®V EAEYYOV GVOGOTOMTIKOV GUGTI|LATOG.

AgvTtepevovta TEMKAE onpeia:
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Heprypagikéc avordoelg Tov emayopevov T-kuttdpov avocoomokpice®v petd omd gpuPorracpovg pe TAMAVAC
Vaccinel kot 2 QuppokevTikd Tpoiovro pe avtoroyn devdéprriki/Aepgoxvttpikiy DCTs/(CD8+/CD4+)TILS avocobepancia,
TPOCMOTOTONUEVOVS UVOGOTPOTOTOMTES KL TUTTIKY] Ogpameio avaoTOAEMV oNuEi®V ELEYYO0V GVOGOTOMTIKOU GUGTIIOTOG.

Yvvolkn empPioon pe to TAMAVAC Vaccinel and 2 pe mpoocoTomoupévovs avoGoTPOTOTOMNTIKES GE TPOGPUTO,
dayvoopévo yhoiopo og ao0gveic mov hoPav Ospamsia pe avtoroyn devoprrikiy/Aepgokvtrpikiy DCTs/(CD8+/CD4+)TILs
ovoco0epameio Ko TO TUTIKO AVOGTOAE®V SNUELOV ELEYYOV AVOGOTOTIKOV GUGTI|LATOG.

Empioon yopic e€éhén pe to TAMAVAC Vaccinel and 2 pe Tpocomomoinpuévovg 0voGoTPOTOTOWTIKES 68 TPOGYUTO.
dayvoopévo yhoiopo og ao0gveic mov hoPav Ospamsia pe avtoroyn devoprriki/Aepgokvtrpikiy DCTs/(CD8+/CD4+)TILs
ovoco0epameio Ko TO TUTIKO AVAGTOAE®V SNUELOV ELEYYOV VOGOTOTIKOV GUGTI|LATOG.

Hpotapkég Xxomdg: Oepancio

Kotavopn : N/A

Enepportiké Movtéro: Eviaia Opadikn Avadeon
Andéxpoyn: Kavéva (Avoryt etikéta)

Onlo ko Engppaocerg

Howx Ba givon n péTpnon g perég;

Métpa TPpOTOYEVOVG ATOTELEGNATOG

Métpo Teprypagi pétpov Xpoviko
Amnotereopdrov MMiaicwo

[Ipoodiopiote T0 TPOPik AGPAAELOG KO

avektikotntag tov TAMAVAC

Vaccinel and 2 6tav yopnyeitat Oa

evioyvBet e avtoloyn

SeVIPLTIKT/AELPOKVTTPIKN

DCTs/(CD8+/CD4+)TILs

avocofepameio, 0VOGOTPOTOTOMTES KoL Zoveymg yuo

v Tumikn Beparneio avacToré@v nepinov 40
Acopdlela Kot ONUEI®V EAEYYOV OVOGOTTONTIKOD ePfdopddeg cuv
avoyn GLOTNUOTOG TapakoAovONnon
Agvtepevovra Métpa AmotelespdTov
Métpo Teprypagi pétpov Xpoviké
AmotereopdTov MMiaicwo

[Teprypagikn ovaAvoT TOV ETOYOUEVDV

0vVOGOATOKPIcEDV TV T-KLTTAP®V HETA OTd

guporacpovg pe TAMAVAC Vaccinel kot

2 QOPUOKEVTIKA TPOIOVTO e LTONOYT|

SeVIPLTIKN/AELPOKVTTPIKN

DCTs/(CD8+/CD4+)TILs avocobepamnsia, €mg 24
Avocoloyikn TPOCOTOTOMUEVOVS OlVOGOTPOTOTOMTEG KOl HNveS amd
amokpon tov T- v Tomkn Bepaneio avacToAé@V onpeioy oV
KUTTOPOV EAEYYOV 0lVOCOTOMTIKOY GLGTHLLATOG. guportacpod

35



Mé X 0
£tpo Tepypagi pézpon POVIKO

AmoTELEOCPATOV MMlaiclo

Yvvohkn enPioon pe 1o TAMAVAC

Vaccinel and 2 pe avtéroyn

SEVIPLTIKN/AELPOKVTTPIKN

DCTs/(CD8+/CD4+)TILs avocobeponeia

KOl TPOCMTOTOMUEVOVG

OVOGOTPOTOTOMTIKEG GE TPOCPATO.

Swryvoopévo yrolopa og acBeveig mov €m¢ 24

éapav Oepaneio pe TOTIKO AVOCTOAE®V WVEG amod
Yvvolkn onpei@v eEAEYYOL 0lVOGOTOINTLKOV oV
enBioon (OS) GLOTHLLOTOG, epportacpod

EnBioon yopic e&éMén pe to TAMAVAC

Vaccinel and 2 pe avtéroyn

SEVIPLTIKT/AELPOKVTTPIKN

DCTs/(CD8+/CD4+)TILs avocobeponeia

KOl TPOCMTOTOMUEVOVG

OVOGOTPOTOTOMTIKEG GE TPOGPATOL

Swryvoopévo yroiopa og acbeveig mov €mg 12

éhapav Bepaneio e TUTIKO AVOCTOAE®V WAVEG Ao
EmBioon yopig onpei@v EAEYYOV 0lVOGOTONTKOV oV
e&éMén (PFS) GLOTALOTOC, euporacuod

Yuvepyareg kot Epgvovnrtég

Av@od0y0g

-Oykoroywn Kivun

Tovepyarteg

- Biogenea Pharmaceuticals Ltd

Epevvnrég

- Kdprog Epgvvnmic: I'pnyoprdong lodvvng
LYNTOMOI'PA®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

CIC: capicua transcriptional repressor gene

DAXX: death-domain-associated protein

EGFR: epidermal growth factor receptor

HIF-a: hypoxia induced factor
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IDH1: 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
PHLDBJ1.: 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): oA ayn tov apiBpod tev avitypdeov tov yovidiov
Frameshift mutation: wapailayn Tov TPOTOTOIEL TO TAICIO AVAYVOGCNG
Genotype: yovotomog
Insertions/deletions (Indels): anaAeiyeig/eicywpnoeig
Missense mutation: TopovONUATIKY LETAAAAEN
Mutation hotspot: meptoyn pe vynin cvyvoTTa peETAALGEEDY
Next Generation Sequencing (NGS): aAAnAobyion véag yevidg
Non sense mutation: pn vOnpotikr HETAALOEN
Rearrangements: yevouikég avoadtatdéelg
Single Nucleotide Polymorphism (SNP): novovoukAeotidikdg ToALOPPIGLOG
Single Nucleotide Variant (SNV): mapailoyr Tov evog VOUKAEOTISIOV
Splice site mutation: petdAAaén mov exnpedlel To Kavovikd PATIoHO
The Cancer Genome Atlas (TCGA): Atiavtag Kapkivikod INoviduoportog
Structural variant (SV): dopukn mapoiioyn
Variant calling: aviyvevor yeEVETIK®V TOPOALAYDV
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Variant of Unknown Significance (VUS): mapaAiayn oyvdOTOL KAMVIKHG GNIOCTI0G
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