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H a-cuvovkieivn (SNCA, acvv) evromiletat KUPIOG 6TU TPOCVVATTIKG (KA TV VEDPGHVOV
Kat £xer amodeyOei 6n kotahupfavel £0¢ kot t0 1% TOV GUVOMKGOV TPOTEIVOV GTO
VEUDPOVIKO KLTOGOAI0. KAviKES. yevetikég kon Broymuixég perétec £500V CUVEGEL TV UGLV
HE TS aoBiveleg tov copatiov Lewy, yvootic xu O¢ U- GLVOLKAEIvOrGOEIEC TOL
GUUREPLUUPAVOLY TIG OIKOYEVELS KUt GTOpadIKEg HOpPES TSvoov Tou [dpriveov (PD), g
avolug oxenlouevns pe copatia Lewy (DLB) kat ™¢ utpopiag moilamidv cveTyudTOV
(MSA). O pérog ¢ aovv oty maboyéveia dev sivn KOTOVONTOS OHmE Qaivetar va oyetileton
Gpeoa pe my 10lIK1 GLOGHPEVEN TwWV HOPinY ™S EVBOYEVS KAl TV IPiov-THRon Slucmopd
™M pécw eLwoONATOV oTa yartvidlovia VEDPOYAOLUKG KOTTOpa Kul vevpovee. Ot -
CUVOVKAEVOTGOELES apopolY ypdvieg acBivere, kobog dev £xet Bpebel prlua) Oepunsia,
SNAadi) £vag QUPUEKEVTIKOS TUPAYOVTUC TOV Vit HTOPEL VUL GTAPATAGEL 1] VO AVAGTPEYEL TOV
DITOKEIEVO VEVPOEKPLAIGO.

H guoiohoyikiy hewovpyia g acuv dev sivan yvooti aird sivar mBavoy va EUMAERETUL GTIV
ovvantikt vevpoduPifaon. Axdun, n aovv otepsitm otabepric Sevtepotayoic doumc,
EMOUEVOS N AEITOVPYIKOTNTU auThg Puciletur oe péTu- HETUPPUOTIKES Tpomomon|oele. [lup
0L 0T, eV LIAPXOLY TOAAG Sedopéva yio TV pOBion Exkepuong ™ aovv, mapd ™
GUUPOM TG GE £V EVPY PAGUK VEVPOEKPUMGTIKGOV UGHEVEIDV.

ZT0 EVKUPLOTIKG KOTTOpU, 1 POBLIGT TOV TPOTEIVIKGY EMMESOV depecorafeitar Kuping
oo ewikée pfovovkieompmteiveg mov  Exouvy Ty KevomTe Tpocdeong oe dopc
arknrovyiec RNA (RNA-Binding proteins, RBPs), aikd ka1 ond microRNAs N UN-Kodikd
Heydrov pMrovg RNAs (long non-coding RNAs, IncRNAs). Ta emineda tov TPOTEIVOV 6TO
E6WTEPIKO TOV KVLTTAPOL EAEYXOVTAL Kt 076 TO PUBKO |IE TOV OTOI0UTOIKOSOHOVVTHL. AVO amd
T¢  KUPLE  POVOTATIC.  4moikodounone mpoTeivév  sival 1o uovomatt  ovfrkitivig-
TPWTEACHIOTOS KUL TO HOVORATL TG GVTOPAYING MOV KUTAAYEL 6Ti Avcochuata. Biapn
OV EVEPYOTNTU TOV TPOTEUCHUOTOS KL TS BVTOPUYiNC TPOKUAEL TI) CUGCOUATHON KUl TO
CYNRUTIGUO EYKAEITTOV TOV IPOTEWVGHY TOV PVGIOAOYIKG KUTUOTPEQOVTAL.

Ze fepancvnikd eminedo, £vag onpavnikog UpIOHOG EPELINTIKGY TPOYPUPUATOVY Umd ETaipieg
OTOYEVOVY TALOV OTN EIOON NG «GLV Yid va Kabuotepnoouy TV EUQAVIGN ToV
neboroyikdv copmtepdtov. [péseata o UVTIVONHOTIKG OALYOVOVKAEOTIOW £x0uv £pPet aTo
MPOCKNVIO MG PUPUUKOLOYIKOT TUPGYOVTEG OV GTOYEDOVY PopLe MRNAS Tou KOSIKOTOLOTY
g mpoteives. Ta avTivOnUaTIKG oAYOVOUKAEOTIOW amoTELOVY Bpayeies ariniovyisg
VOUKAETKOD 0&€0g cuvitBng petaén 13 kat 30 voukheotidimv, YVOGTOU UNKOVG, Te omoin givon
HovudikG v 0 RNA 6T0x0 Kl GUUTANpOUATIKG ™S 7EPogng mou mpoopiloviar v
popicovy. Ot Tpdmot e TOVG OMOIOVE YPNCILOTOLOVYTAL Bepamevtind agopovv Ty puluien
EKQPUONC CLYKEKPIUEVOV EEOVIOV 1] Ko 0AOKANPOL Tov MRNA gvog yowidiov, kabmg kat
poduion emnédov microRNAs,

Me Baon ta mopandive Sedopéve, oTox0c ™ CUYKERPIHEVIC epyaciag eivan 1 pedéty g
POBHIONS TS GVCCHUATOONS TG UOLY HECH ™mg dpaong RBPs mov £yovv cvoystiorsi Le
VEDPOEKPUAIGTIKEG  diepyacies, kabdg xar 1 AVATTUEN  BEPUMEVTIKOV  UVTIVONHATIKGOV
OALYOVOUKAEOTISIOV Y10 TN) HEimON TOV eMAEdmVY TS WOVV In Vitro Kaun vivo.
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Thesis title: a-synucleinopathies: pathogenetic mechanisms and treatment

A-synuclein (SNCA, asyn) is primarily found at neurons' presynaptic ends and has been shown
to account for up to 1% of total proteins in the neuronal cytosol. Clinical, genetic, and
biochemical studies have linked asyn to Lewy body diseases, which includes Parkinson's
disease (PD), Lewy body dementia (DLB), and Multiple System Atrophy (MSA), collectively
now referred to as a-synucleinopathies. Although the pathogenic role of asyn is unknown, it
appears to be directly related to the toxic accumulation of its molecules endogenously and its
prion-like dispersion via secreted vesicles to adjacent glial cells and neurons. A-
synucleinopathies are considered chronic diseases due to the lack of a drug agent capable of
halting or reversing the underlying neurodegeneration.

Although the exact function of asyn is unknown, it is believed to function as a molecular
chaperone, assisting in the folding and refolding of synaptic SNARE proteins. Additionally,
because asyn does not have a stable secondary structure, its activity is dependent on post-
translational modifications. However, despite its involvement in a wide variety of
neurodegenerative diseases, there is a dearth of data on the regulation of asyn expression.

Regulation of protein translation in eukaryotic cells is mediated primarily by specific proteins
capable of binding to untranslated regions of mRNAs (RNA-Binding proteins, RBPs), but
also by microRNAs and long non-coding RNA (IncRNAs). Protein levels are also regulated
by their degradation rate. The ubiquitin-proteasome and the autophagy pathways are two
major protein degradation pathways. When proteasomal and autophagic activities are
impaired, proteins aggregate and form inclusions.

On a therapeutic level, an increasing number of research programs are focusing on reducing
asyn to delay the onset of pathological symptoms. Recently, antisense oligonucleotides have
been used to target mRNA splicing or stability. Antisense oligonucleotides are short sequences
of nucleic acids, typically between 13 and 30 nucleotides in length, that are specific to the
target RNA and complementary to the region they are intended to regulate. They are used
therapeutically to regulate the expression of specific exons or the entire messenger RNA of a
gene, as well as the levels of microRNAs,

The purpose of this thesis is to investigate the regulation of asyn aggregation via the action of
RBPs associated with neurodegenerative diseases and the development of therapeutic
antisense oligonucleotides to decrease asyn levels in vitro and in vivo.



