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EuxapioTisg

MoAAoi gival o1 GvBpwTtrol TTou cuvEBaAav oTnv ekTrdévnon autAg TNG epyaciag. ApxIkd, Ba
NBeAa va euxapiotTiiow Bepud TN Ap. Zipa AiuiAia, Emtikoupn KaBnyATtpia BioAoyiag-
NeupoBioAoyiag Tou lMavemoTtnpiou ©ecoaAiag yia TIG CUMBOUAEG TNG OTNV TTopEia TNG
OITTAWMATIKAG MoU epyaciag ahAd kal Tn Ap. Mapia ZuAoupn, EpsuvATpia A’ 6T1o EpyacTripio
NeupoBioloyiag Tou IIBEAA, n otroia pe dEXTNKE 0TNV OPAdA TNE Kal Jou EUaBe T60a TTOAAG
yia Tnv €mMOoTNHovVIKA okéwn kai Tov opBd meipauarnkd oxediacud. Emiong, Ba RBeAa va
euxapiotnow 10iaitepa Tov Ap. Gavdon Zraupémrouro, Eidikd Texviké EmoTtAuova oTo
Kévtpo Avoooloyiag kal MeTapooxeucewy, yia TNV TTOAUTIMN BOABEIA TOU GTO KOMMATI TWV
HOPIAKWY TEXVIKWY OAAG Kal CUVOAIKOTEPQ, yia Tnv KaBodriyncry Tou kai 10 Xpévo TTou
agiépwoe. H gutreipia pou 610 £pyactipIo autd ATAv 0 KAAUTEPOS TTPOBGAAUOC via TNV apxn

NS JIOAKTOPIKAG MOV £PEUVAG.

Ev ocuvexeia, Ba nBeAa va guxapiotow PEoa ammo Tnv kKapdid Pou TIC AvaoTacia Bappakd-
lakwpBou kai Mapia ®ouka, TTou he BoriBnoav og TTOAAG TEXVIKA KOPMATIA TNG £pyaciag oTav
autd xpeIdoTnke Kal TTou ATav JIiTTAG pou KABE pia NnuéEPa autou TOU ETTICTNHOVIKOU TAgIDIoU
oav CuvePYATIOEG AAAG KOl cav QIAEG.

TéNog, BEAW va cuxapIoTACwW, TTEPIGCOTEPO atrd OAOUCG, TNV OIKOYEVEIQ HOU yIA TN CUVEXN

TOUG OTAPIEN KAl TIG TTOAUTIMEG CUMBOUAEC Toug. Xwpic auTtoug TiTtota ¢ Ba Atav duvaTo.
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NMEPIAHYH

O1 a-ouvoukAcgivottdBeieg, 6mTwg n véoog Tou MNdpkivoov (NIM) kar n Atpogia MoAAaTTAWY
Zuotnuatwy (AlZ), eival TTPOODEUTIKES VEUPOEKPUAIOTIKES aCBEVEIEC TTOU XapakTnpilovTal
amd Tnv TTaBOAOYIK| CUGCWPEUCN TNG TIPWTEIVNG O-CUVOUKAEIVNG, OF VEUPWVES N
OAlyoBeVOPOKUTTAPA, avTioToIXa. Ta emmiTreda aAAG kal o1 DIAUOPPWGEIC TNG O-CUVOUKAEIVNG
gival appnKTa CuvOEDEPEVA WE TNV EMQEAVION Kal €EENIEN TETOIWY aoBevelwy. ponyouusva
TEIPANATA TOU EPYACTNPIOU GTO OTTOIO TTPAYMATOTTOINBNKE N TTAPOUCA £PYACIA, O KUTTAPIKA
Kal {wIKG HovTEAG a-CuvoukAgivotTaBeiwy €xouv Oeigel 6Tl n a-CUVOUKAEIVN OTa VEUPIKA
KUTTapQ atToIKOQOMEITAlI KUpiwg MEGW TNE Autogayiag Alapecolapoupevng atrd Mpwreiveg-
ouvodoug (CMA). Qotdoo, o poAog TNg CMA oTtnv atropdkpuvon TG a-CUVOUKAEIVNG atrd Ta
OAlyODEVOPOKUTTAPA, TA OTIOIO QUOIOAOYIKA ek@palouv eAaxioTa emmiTeda  £vOOyEVOUC
TPWTEIVNG aANG  cuccwpelouvy  PEYAAEG ToooéTNTEG QUTAG oTnv  AlE, Tapapével
adieukpiviotog. Ta tnv  TTapakoAouBnon Ttng evepydtnrag tou CMA  povotraTiou,
KATAoKEUAGONKE TTAACUIBIOKGS popéag TToU ekPPAlEl A TTPWTEIVIK aAAnAouxia oTdxeuong
(KFERQ-like potiBo) oto CMA, culeuypévn pe TNV KOKKIVN @Bopifouca trpwrteiv mCherry.
To diayovidio ava@opdc €ival QUTOEVEPYOTTOIOUMEVO KAl aQuTd ETTETPEYPE TNV TTAPATAPNON
TWV METABOAWV TNg evepydtnrag tng CMA oe mpayparikd xpdvo. KuTtapikéG oelpég
OAIlyODEVOPOKUTTAPWY TTOU £XOUV ETTWACTEI HE ETTAYWYEIC ] AVACTOAEIC TNG AUCOCWHIKAG
AcIToupyiag, €ite PE TTABOAOYIKEC HOPQYEC Q-CUVOUKALIVNG, OJIQuOAUVENKav HE autd TO
TAQCHIOIO KaI TTapaTNPABNKav o0& GUVESTIOKO MIKPOOKOTTIO ¢BopIcHoU. Ta atroTeAéEcuaTd
Hag utrodeikvuouv 6T . TTPOCHNKN emaywyéwv 1 avaoToAéwv TNG AUCOCWHMIKAG
atroikoddunong odnyei o€ onNUAvTIKEG aAAayEg oTnv evepydtnTa TG CMA evw n TTpooBnkn
IVIDIOKWY HOPPWY TNG Qa-CUVOUKAEIVNG odnyei o0& onuavTik augnon Ttou @BopICHOU
uttoONAWVOVTag, yIa TPWTN  @opd, OTI N OCUCCWPEUCH  O-OUVOUKAEIVNG  oOTa
oAlyodevdpokuTTapa odnyei oe duoAcitoupyia Tou CMA povotraTiou. ZUVETTWG, TO HOPIaKS
EPYOAEIO TTOU KATACKEUACAME TITPETTEI TN duvapikA TTapakoAoubnon Tou CMA povotraTtiou
O£ KUTTOPIKA HOVTEAQ VEUPOEKPUAICTIKWY VvOOoWvY Kal Ba HTTOpoucE HEAOVTIKG va
XPNOIMOTTOINGEI KAl € CWIKA MOVTEAQ, TTAPEXOVTAC CNMAVTIKEG TTANPOPOPIES yIa TO POAO

AuUTOU TOU HOVOTTATIOU OTNV EUPAVIGN Kal EEENIEN AQUTWY TWY VOCWV.
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AE=EIZ-KAEIAIA

Autogayia

Atpogia MoAAatrAdwy Zuotnudatwy (AlZ)

A-OUVOUKAEIVN

Autogayia AlapeooAapoupevn arré MNpwreiveg-cuvodoug (CMA)
Neupoek@UAIoN
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ZKOMNOoz

ZKOTTO¢ TNG TTAPOUCAC £pyaciag eival n dnuIoupyia £vog HOPIAKOU E£PYAALIOU TTOU MHAG
EMTPETTEI VA TTAPAKOAOUBROOUME o€ TTPayHaTIKO Xpovo, METABOAEG TNG evepydTNTAS TOU
HovoTTaTtiou TN Autogayiag AlapecohaBoupevng armd lMpwreiveg-cuvodoug, oe dIaPopeTIKA
KUTTAPIKG MOVTEAQ O-GUVOUKAEIVOTTABEIWY. M0 CUYKEKPIPEVA, OE OAYODEVOPOKUTTAPA aypiou
TUTTOU, QAAG Kal OAlyoDevOpPOKUTTAPA TTOU UTTEPEKPPAlOUV OTABEPA TIC TTPWTEIVES a-
OUVOUKAEIVN Kal p25a, TTpwrteiveg TTou £xouv Bpebei OT1 Traidouv XapakTnpioTikG pOAo OTnv

TTaBoAoyia TNG ATpoiag MoAAATTAWY ZUCTNHATWY GAAG KOl GAAWY A-CUVOUKAEIVOTTABEIWY.
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1.EIZArQrH

1.1 Neupoek@uAIoH6g

O 6pog “veupoeKPUAIGHOS” ETUPOAOYIKA BPIOKEI TIG PICEC TOU OTNV EVWON TwV EAANVIKWY
AECewv “veupo” kal “ek@uUAion”. H Trpwtn &k Twv OUO AfLewv avagépeTal OTO VEUPIKD
oucTNUa TTPOCJIoPICOVTAE TA VEUPIKA KUTTApPA, evw n Oeutepn OTnv ammwAgia JOuAC/
Aerroupyiag £vog 10ToU. H “veupoekPUAION” atToTEAE Evav eUPEWS XPNOIUOTTOIOUMEVO OpPO, O
OTTOI0C OUIWC, CUXVA TTEPIYPAPETAI ATEAWC KAl XPNCIMOTIOIEITAI YIA va TIEPIYPAWE! dIaTtapaxEg
TOU VEUPIKOU CUCTAMATOS TTOU XapakTtnpidovtal atrd tnv TTPOoodeuTIK atmwAgia TNS doung ry/
KOl TNG AEITOUPYIOG Twv VEUPIKWY KUTTAPWYV. Ol VEUPOEKPUAICTIKEG QOBEVEIEG QTTOTEAOUV
HEYAAOC HEPOC TWV VEUPOAOYIKWY TTABNGEWY KAl TTPAKTIKA £U@aviouv EvTovn ETEPOYEVEIN
KAIVIKWV Kal TTAB0AOYIKWY EKONAWGCEWY, GAAG KQI APKETH OMOIOTNTA OTOUC TTABOYEVETIKOUC
HNxaviopoug. Tétoleg acBéveieg meplihapBdvouv 1 vdéco Tou Alzheimer, 1n vOGO TOU
Mapkiveov, v Atpogia MoAdatmmAwy Zuotnudtwy (AlNZ), Tn véco tou Huntington kai GAAEG.
‘Evag atrd Toug KUpIOTEPOUC TTAPAYOVTEG TTOU  ETTNPEARJOUV TNV EPPAVION VEUPOEKPUAIGTIKWV
TaBAoewy gival N NAIKia, KaBw¢ N cuxvotTnNTa £UPAVICNS Toug augavetal pe TNy Tpdodo TNS
nAikiag. O1 ev Adyw aoBéveieg Tmapoucidlouv BuokoAia oTnv Katavénon Kal TNV KOTATagn
Toug. O apiBudg Toug UTTOAOYICETAlI OE KATTOIEG EKATOVTADEG, €vw TTOAAEG aTTO QUTEG
TTapouGIAfouv aAANACETTIKOAUWEIC OTNV KAIVIKF) KAl IGTOTTABOAOYIK TOUG £IKOVA, YEYOvOC TTOU
ouoxepaivel Tnv agloAdynon kai Tnv opbr avtiyetwion Toug. ‘ETol, n katdragh toug
ouvnBiletal va yivetal BAcel TnG KUpiag (f Kal Twyv dUo KUPIwY) TTEPIOXWY TTOoU eTTnpedlovTal

atd Tnv ekacToTe vOoo (Bertram and Tanzi, 2005).

Kupiapxo XapakTnpIoTIKG TwvV VEUPOEKQPUAICTIKWY VOOWY E€ival N PN QUOCIOAOYIKA
CUGCWPEUOCT) TOEIKWY HOPPWY TTPWTEIVWY, Ol OTTOIEG OEV UTTOPOUV va ATTOHAKpUVBoUv atrd
TA VEUPIKA KUTTAPA Kal yI' auTd o1 acBéveleg autéC ovoudadovTal Kal TIPWTEIVOTTABEIES. TETOI
TTapadeiyaTa ammoTEAOUV N GUCCWPEUGH A-GUVOUKAEIVNG oTn véoo Mdapkivoov kal Tnv AlZ,
B-auulocidoug otn véoo Alzheimer, xavTiykTivng otn voéco tou Huntington, kai GAAa. H
AVWHOAN avadiTTAwon Kal CUGCWPEUCT) TTPWTEIVWY, MTTOPEl va OoQeiAeTal of  KATTOIA
OuoAciToupyia Twv CUCTNUATWY TTPWTEIVIKAC ATTOIKODOWNONG, evw atmd v AAAN HePIQ,
TETOIEC  TTABOAOYIKEG OIAUOPPWOEIC MTTOPEI  va  TTapeUTTOdicouY TN AGIToupyia  Twv
TTPWTEOAUTIKWY CUuCTNPATWY. ETTiong, n perddoon tng taboAoyiag Twv un QuUOIOAOYIKA
AvadITTAWMEVWY HOPPWY QUTWY TwV TTPWTEIVWY atrd 1o £va KUTTAPO OTO AAANO @aiveTal va
OUMBAAAEI onuavTIKa otnv €EEAIEN TNEG vooou, kavovTag Tn DIEUPEUVNON TWY HNXAVICHWY

TTou dIETTOUV auTh TN diEpyacia £va TTOAU BeAKTIKG TTEDIO yIa TTANBWPA HEAETWY.
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KaBwg 10 Tpocdokipo {wAC Kal 0 ynpdckwy TTANBUCHOEC OAoéva Kal HEYOAWVEL, O
ETMTTOAACHOC TWV VEUPOEKPUAIOTIKWY VOOWY OuvéEXwE augaveral (Heemels, 2016). ZAuepa,
OEv UTTAPXOUV ATTOTEAECHOATIKES BepaTreEieg TTou va TTPOcPEPOUY TTANPN iacn, TTapd Pévo
MEPIKA QVTILMETWTTION TWV CUMNTTTWHATWY  TTPoc@EpovTag  emppaduvon NG  £EEMIENG
opiopévwy  voéowyv. H avamtugn BepatmeuTikKwy  TEXVIKWY  Eival uyiotTng onPaciag,
TTPOKEIMEVOU VA KATAPEPOUE VA QVTILETWITIOOUME TIC YVWOIAKEG KAl KIVNTIKES DUCAEITOUPYIES
TTOU TTAPOUCIAfovTal OTOUC aoBevEiG, £10IKG av AneBei utrowv 611 yia TIC KIVNTIKES diaTapaxEg
NG vooou TApkIvoov, n £TTCKEWN OTO yIATPO yiveTanl OTAV TO MEYAAUTEPO MEPOG TWV
VTOTTAMIVEPYIKWY VEUPWVWY £XEl 0N kataoTpagel. Kabwg AoImmov, oI VEUPOEKPUAIOTIKES
voool ammoTteAoly £va €K Twy QAsyOvTwy NTNHATWY yIa TNV EMOTAMOVIK KovoéTtnTa,
TTOAUAPIOUEG MEAETEC TTPAYMATOTTOIOUVTAI VI TO GXEDIACHO VEWY BEPATTEUTIKWY CTPATNYIKWY
Kal TNV avakdAuyn véwv BepatreuTikwy oToOXWY TToU Ba 0dnyrAcouv oTtny TTPOANWN Kal Tnv
QVTILETWTTION TwY OUCAPECTWY CUNTITWHATWY. ZTOV aywva autd, eEQIPETIKG oNUAvTIKO poAo
KATEXEI N KAAUTEPN KATAVONGON TWV HNXAVICHWY TToU €uBUvovTal VIA TN CUCCWPELUCN TWV

EKAOTOTE TTPWTEIVWV KAl TOV ETTAKOAOUBO EKQUAICHO TWV VEUPWVWY.

1.2 a-ZuvoukA€£ivn

H TpwTeivn a-CUVOUKAEIVN €ival MIa JIKPA  VEUPWVIKA TTPWTEvN, OIOAUTH Kal TTOAU
ouvtnpEnMévn, ME TNV Kupiapxn 1codop®n TG va amoteAcital amd 140 apivogéa, n otroia
ammavtavrar 610 kutoadhlo. Exel TNV IKavoTnTa va UIoBETEl BIaQOPETIKEC DIAUOPPUCEIC
avaloya pe TO TEPIBAAOV GTO OTTOI0 evroTrideTal Kl va OGAANAETTIOPG €UKOAQ HE GAAQ
HOKpOHOpIa Kal TTPOCOETEG OTTWG, yIa TTAPAdEIYUA, ME T AMTdIa. H a-CGUVOUKAEiIvVN
evromiZeTal OUVABWCG OTO KEVTPIKG VEUPIKO CUCTNMA, KUPIWG OTA TTPOCUVATITIKA AKPA TWwV
VEUPIKWY KUTTAPWY, QAivVETAl va EUTTAEKETAI GE TTANBWPA KUTTAPIKWY DIEPYACIWY KAl EXEI

onMavTiké pubuICTIKO POAO.

H mpwrtEivn auTtr] apxIkd atmopovwenke atmd eyke@aioug acBevwyv e Tn voéoo Tou Alzheimer.
To &vrovo evlIaQépov TTOU TTPOKAABNKE yupw ammd Tnv a-CGUVOUKAELIVN o@elAétavy oTnv
oMoAoyia NG JE TNV TTPOBPOUN HMOPEPH TOU B-AUUAOEIBOUG, TTOU CUCCWPEUETAI GTNV AoBéveia
Tou Alzheimer (McCann et al., 2014). Ek1ég ammd Tnv a-cuvoukAgivn, otnv idla oikoyéveia
TTPWTEIVWV aTTAVTWVTAl Kal n B- KAl y-ouvoukAgivn. O pdhog autwv Oev gival TTARpwG
EekdBapog E£wg onueEpa, aANG umtapxouv evOeigeic 6Tl UTTOpPEl va  EMTTAEKOVTAI GTN
veupoekpuUAion (Burré, 2015). O1 ouvoukAgiveg cival QUOIOAOYIKA N avadITTAWMEVES
TTPWTEIvEG, ONAAdK, oTn dIAAUTH TOug pHop®r dev sugavifouv TpIToTayr OOMMA KAl WS K TOUTOU
gival BepPOAVTOXEG. AV KOl N A-CUVOUKAEIVN atmavTaTal Kupiwg oTo veupikd cuoTnua, n

EkQPaon TNG Oev TTEPIOPICETAI EKEL. ZNUAVTIKES TTOCOTNTEG A-CUVOUKAELIVNG £XOUV avixveuBei
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oTa £pubpd aipooeaipia (Barbour ef al., 2008), evw £xouv Ppebei kal XapnAd emritrteda mRNA
KAl TNG iBIAg TNS TTPWTEIVNG KAl G€ AANOUG 10TOUG, YEYOvOG TTOU UTTOONAWVEI TN YEVIKOTEPN
OUMMETOXA TNG O KUTTAPIKEG AsiToupyieg emiTTAéov auTtwy oTov eyképaho (Gardai et al.,
2013; Badawy et al., 2018).

1.2.1 QuoiloAoyikdg pOAOG TNG a-CUVOUKAEIVNG

O @uoioAhoyIkOg pOAOG TNG O-CUVOUKAELIVNG TTAPAMPEVEL Eva GAUTO PUCTAPIO TTAPOTI MEAETATAI
edw kar mapamdvw ammd 25 xpdvia. H peEAETN T™NG QUOIOAOYIKAG AsiToupyiag Tng o-
OUVOUKAEIVNG atTOTEAOUCE Kl ATTOTEAET I TTPOKANGCN Yia Toug £€¢ Adyouc (Burré, 2015):

(i) n a-cuvoukAgivn gival Pia TTPWTEIVN TTOU ATAV YVWGOTO OTI QUGCIOAOYIKA EVTOTTICETAI OTN HN
avadITTAWMEVN HOPPR TNG OTO KUTOOOAIO, &vy Mia GAAN £peguva UTTOOTAPIEE 6T,
QUOIOAOYIKG aTTavTaTal oTa KUTTapa w¢ TeTpauepéc (EIk.2) kal €101 avBictartar otnv
TTaBoloyik cucowpeuon (Bartels ef al., 2011).

(i) H utrepék@pacn TG a-GUVOUKAEIVNG £xel TOLIKES emdpaoelg, TOG0 GTov AvBpwTtTo GO
Kal ota {wika povtéda. O1 TogikEg emdpdaocelg QaiveTal va gival TTOAU TTI0 €TICAMIEG OE
OXECON ME TIC ETMTTTWOEIC TTOU TIPOKUTITOUV aTTd TNV ATTWALIX TNG O-CUVOUKAELIVNG.
ZUYKEKPIMEVA, TTEIPAMATA TTOU TTPAYMATOTTOINBNKAY CE TTOVTIKIA TTOU OTEPOUVTAl Q-
OUVOUKAEIVNG (a-syn knockout mice) £0ci€av 0TI N aTTWAELIA TNG OeV £XEl KATAGTPETTTIKES
EMMTTTWOEIC OTN CUVATITIKA AsiToupyia. MeAETeG pE oTEPNON OAWY TWV ICOUOPPWY TWV
OUVOUKAEiVWY o€ TrovTikia (TPITTAG  knock-out), €0ci€av  veupwvikry SucAgiIToupyia
egaptwpevn ammd ™ yApavon, yeyovdg TTou UuTTOONAWVEl TN ONMavTIKOTNTA  TWwv
OUVOUKAEIVWY OTN HAKPOXPOVIA OMGAN AEITOUPYIO TOU VEUPIKOU OCUGTAMATOC. TETOIO
eupfuata TTEPITTAEKOUV TN XpPrion MovTéAwv utrepékppaong (Ugalde et al., 2019).

(i) H peAérn mBavic avTioTaBUIOTIKAS ASIToupyiag TG B- KAl y-CUVOUKAEIVNG w¢ attdvinon
OTNV aTTWAEIA TNG O-CUVOUKAELIVNG gival TTEPITTAOKN KaABwC atraitei Tautdxpovn oTépnon

(knock-out) OAWY TWV ICOHOPPUV.

EvrouToIg, 0 evTOTTIGHOC TNG G-GUVOUKAEIVNG OTA TTPOGUVATITIKG AKPa Kal n aAANAEmTiOpach
NG ME MEMPBPAVIKES KAl CUVATITIKEC TTPWTEIVEC UTTOONAWYOUV HIA QUGIOAOYIKH) PUBMICTIKNA
AcIToupyia  TTOU  OXETICETAl  PE TR oUvawn, OTwg  gival N ameAEUBépwon  Twv
veupodiaBifacTwy, N ouvatTik TAACTIKOTNTA Kal O PETABOAICHOC TN vioTraivng (Burré,
2015). EmmTpooBEiTwg, N a-CUVOUKAEIvN utTopEl va OpAcel w¢ TTPWTEIiVvN-CuvodOg yia TO
oxnuatiopyé kol TNV emaywyr otabepdtnTtag Tou cuptmAokou SNARE, uiag tmoAupepoug
TTPWTEIVIKAG HMOVADAC TTOU EPTTAEKETAI OTNV TTPOCOECH KAl oUVINEN TWY CUVATITIKWY
KUOTIOiWY HE TNV TTPOGUVATITIKA MEMBPAVN oToug veupwveg. QoTdC0, N aAAnAeTTiOpach Tng

ME TIG TTpWTEIVEG TOU CUUTTAGKOU SNARE trapapével ap@iAeyouevn. KabBwg n a-cuvoukAgivn
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