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IHEPIAHYH

Nevpoek@uAopdg eivar €vog 0po¢ OV YPNOYLOTOIEITAL Yol VO TEPTYPAYEL VOOT|LOTA TOV
VEVPIKOD GLGTHIATOG, GTA OTOI0 TOPOVCIALETOL TPOOSEVTIKY AMMAELN SOUNG 1 AsrTovpyiog
TOV VELPIK®OV KLTTAP®V. Ta VELPOEKPUAMGTIKA VOGTLOTA OVTITPOGMOTEVOVY 10 UEYAAN
oUAd0 VOO|UAT®V LE ETEPOYEVELN OTIC KMVIKES Kot TOHOAOYIKEG EKONADGELS TOVG, KATOEG
a6 TIg omoieg amoPaivouy potpaieg yuo ™ Lon Tov avlpdnov. Ta tedevtaio xpdvia o puOUoS
EUPAVIONG TOVG £xel avéndel, Wwitepa 0TI AVETTVYHEVES YDPeS KaBMG xel avePel o nécog
0po¢ NAkiag Ko To voouota ovtd epeaviloviol katd KOplo AOyYo 6€ NMAMKIOUEVH ATOLA.
Néeg texviéc €xovv Pedtidoel v evaucnoio kot TNV €WIKOTNTO TOV VELPOTUOOAOYIKDV
SYVOOTIK®OV  Kpurnpiov kot kotd  ovvémewo, Ty okpifea g  Kotdtaéng Tov
VEVEKPUAIGTIK®V O10TOPOYDOV TOPOAD QVTE 1) KOTATOEN TOV VEVLPOEKPUAGTIKAOV VOCT|LATOV
elval witepa OVOKOAO £pyo KAOMG LIAPYEL CNUAVTIKY OAANAETIKOALYN UETAED TV
KAMvikomafoloyikdv exkdnimcemy twv  acbeveldv avtdv. H mo dmpogiing, mhviwg, eivol
avt) mov Poacileton oy Katdtaén Ttovg pe Pdon v Kvploapyn KAWIKN ewoéva q TV
OVOTOUIKN TTEPLOYN TOL  TPOGSPAAAETOL TEPIGTOTEPO N vl cLVOIVAGUOG Kot TV dVo. Ta
aiTlol TOV VELPOEKPLAICTIKMV VOOT|LATOV 0eV givan EekdBapa Kot yivetal AOyoc Yio 0 pOAO
YEVETIK®OV Kol TEPIPAAAOVIIKOV TOpayOvVI®V, UI0G KOl TOAARL VOONUOTO £XOVV  OIKOYEVN
yopaktpa. ‘Etol, moALEC acBéveleg kKAnpovopovvio £ite ¢ PUAOGVUVOETES, ETIKPOTNTIKEG M)
VROAEIMOpEVES, GALEG elval OTOPOUSIKEG KOl GAAEG KANPOVOUOVVTOL GE U0 UIKPN Opdoa
acBevav. Ot acBeveic oL VTOPEPOLY OO KATO10 VEVPOEKPLAIGTIKO VOO YVopilovy moOTE
nepimov ekivnoay To GUUTTOUATA TOVE, TO OTOL0L OEV OVTIGTOLYOVV KOl LE TO YPOVO Evapéng
™G acBévelng. Xtnv mapovoa epyacios LEAETANE €MIONG TOVG KVPLOVG UNYOVIGLOVG, OTNV
emtyeveTikn pvoOuion otnv pebviimon tov DNA, oy ypopativiy Kot 6to pn KOSIKOTOmTIKA
RNAs. Emiong eAéyyovpe €dv ot dvouevelg mepiforiioviikoi mopdyovieg umopodv vo
eMNPeAooLY Oyl LOVO To ATOL OV EKTIOEVTAL AUECH GE ALTOVG TOVG TTOPBEYOVTES OAAG Kot
TOVG amoyovoug tovc. Enedn to emyovidiopa etvar gvaicOnto oty neptPailoviikn emppon)
KOl GE OPICUEVEG TTEPUTTMCELS, Lopel va LETAd0OEL ev PEPEL ATO YeEVIAL OE YEVIA, TapEXEL EvaV
mOavO SlyEVENTKO UNYOVIGUO Yol TN HETAOOON TOV EMIATOCEMV TOV TEPPUALOVTIKOV
napaydviov. Ot tepipariovtiol mapdyovteg mov e€etdlovpe mephappdvovy v ékbeomn ce
10&IKEG 0VGIEG, TN STPOPN KO TN UETAYEVVNTIKY OPOVTIOA. ATO OTOV TPOKVMTEL TMOG TO.
ANUIKA TOEKA £Y0VV OpPVNTIKEG EMATMOCELS Oyl LOVO GTA ATOUO TOV €KTIOEVTAL QUECH GTNV
10&K1| ovsio aAAd Kot 6TOVG amoydvous Tovs. Emtiong and evpruata ctov avBpmmo kot 6to

TPOKTIKG VTOOMADVOVTOL OTL EMLYEVETIKOL KOl TEPIPOALOVTIKOT TAPAYOVTEG EUTAEKOVTOL GTN)
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LETAO00T TOV OMOTEAEGIOTOG TG OVETOPKOVG 1} VITEPPOAKNG dlouTag KoM Kol Omd HeAETN
o€ 0povpaiovg amodeiydnie 4Tl N Kakomoinon Katd TNV Tpdn avantuén pmopei oyt povo
vo. podlabécel dTopo pE PEYOAES YLYMOES OAAG Kot Yoo TOVG amdyovols TOvG HECH
petdooong un QuoloAoYIK®V HoTifomv pebvAiowong otig emdueveg yeviec.  Evoagépov
ToPOVGLALEL, GE EVO TEPAUOTIKO GUOTNUO, TOV EMLYEVETIKA CNUASIN GTO EMIMEDO TNG OOUNG
™m¢ xpopativng (axetvlioon wotdvng) Exovv cvvdebel pe ™V avaxKTnon g UVNUNG Tov
QovOTOV Vo ivol «yapévny (nAadn dev givar dwabéota yio avdpvnon). O eumAovTIGHOC
0V TEPPAALOVTOG efvar YVooTd omd Kapd OTL £xel BETIKES EMMTAOGEIS GTN YOPNTIKOTNTA
UVIUNG Kot TPOCOATEG LEAETES £XOVV OEIEEL OTL AVTEC O1 EMOPAGELS OPEIAOVTOL TOVAXYIGTOV
€V UEPEL GTNV TPOCANYN ENIYEVETIKOV UNYOVIGUAOV OO TOV EUTAOVTICUO TOL TEPPAAAOVTOG,.
YUVOAIKA, €KTOG amd TV avayvopion ¢ avaotoAng HDAC wg mbavol véov Bepamevtikov
OTOYOV GE VELPOEKPULAICTIKEG OlTapoyéS, OPOpa  EVPNUOTE  GLUTANPOVOLY U0
avadvopevn Piproypagioc. OV VITOINADVEL ONUAVIIKO POAO YO TOVG EMLYEVETIKOVG
HOPLOKOVG UNYaVIoHOVS ot Agttovpyior pvnung. Meléteg otnv emyeveTikn TV acHeveidv
tov Huntington kot tov Alzheimer £dgi€av mwg vVdpPOVY GNUAVTIKES EMLYEVETIKES SL0POPES
HETOED aoOEVOV [Le VELPOEKPVMOTIKEG 0ic0Eveie Kal VY1 dtopa. TEAOC, N arosvvdesn TV
00MV HETAYWYNG ONUATOG amd TN pOOUIOT TOV EMYEVETIKOV LUNYOVIGUOV GTOV TLUPNVA EXEL
evoyomonbel yi Tov TEPUATIOUO TV avartuélok®V Kpiotuwv meptdodwyv. ['evikd, avtd ta
EKAEKTIKA EVPNLLOTO DITOOEIKVVOVY L0 VEQ TPOOTTIKN Y10 EEEOKEVUEVT] SVVOUIKT pOOLIOT
TOV EMYEVETIKOV UNYAVIOUDOV GTO EVAAIKO VEVPIKO GUOTNHO. TNV HETO-YOVIOUMUOTIKN
EMOYY], Ol EMLYEVETIKOT TPAYUOTIKOL TOUPAYOVTES EKEIVOL TTOV EIVOL «TTAV®» 1) KTAPATAV®» OTTO
TOVG YEVETIKOUG Ko LmehOuvol yio Tov €Aeyyo NG EKQPOONS Kol TNG AETOVPYING TV
YoVIdi®V €YovV GUUPBAAEL CNUAVTIKG GTNV GVATTUEN KOl TN YHPOVOTN, TIC OAANAETIOPACELS
yovidlo-yovidlo kot yovidiov-mepipdAlovtog kot TV mabo@ucloAoyio TV  cVVOETOV
Kataotdoewv Tov acbeveidv. Emonpaivoops 1o oxeddv movioyod mapdvto mpo@il g
EMYEVETIKNG dLGAEITOVPYiag Tov Exovv Ppebel oTIg veEuPoeKPVAMGTIKEG 0G0EVEIEG OTTI™MG TOV
Altoybupep ko Xdavtiyktov. Xvumepaivovpe 0Tt poll HE CUUTANPOUOTIKES YEVETIKES,
YOVIOLUOUOTIKEG KOl GYETIKEG TPOCEYYIGELS, OEPELVMVTOG EMYEVETIKO KOl ETLYOVIOLNUKE
TPOPIA OTIC VEVPOEKOLMOTIKEG TAONCES TOPOLGLALOVTOL OMUOVTIKES KOl OLEAVOUEVEG
TPOKTIKEG GTPATNYIKEG Y10 TNV TPODONGN TG KaTavdnong, g didyvmong Kot g Bepameiog

AVTAOV TOV O0TOPUYDV.
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ABSTRACT

Neurodegeneration is a term used to describe diseases of the nervous system in which
progressive loss of nerve cell structure or function occurs. Neurodegenerative diseases
represent a large group of diseases with heterogeneity in their clinical and pathological
manifestations, some of which are lethal to human life. In recent years, their share has
increased, especially in developed countries, as the average age has increased and these
diseases occur mainly in the elderly. The new techniques improved the sensitivity and
specialization of neuropathological diagnostic criteria and hence the accuracy of the
classification of neurodegenerative disorders. However, the classification of
neurodegenerative diseases is a particularly difficult task as there is significant overlap
between the clinicopathological manifestations of these diseases. The most popular, however,
are based on their ranking based on the prevailing clinical picture or the anatomical area most
affected or a combination of the two. The causes of neurodegenerative diseases are not clear
and the role of genetic and environmental factors is being discussed, as many diseases are
familial. Thus, many diseases are inherited as sex-related, dominant or residual, or as
sporadic, or inherited in a small group of patients. Patients suffering from neurodegenerative
disease know when their symptoms started, which does not correspond to the onset of the
disease. In the present we are also being studied the main mechanisms, epigenetic regulation
of DNA methylation, chromatin and non-coding RNAs.We also check whether the adverse
environmental factors can affect not only the individuals directly exposed to these factors but
also their offspring. Because the epigenome is sensitive to environmental influence and, in
some cases, can, in part, be transmitted across generations, it provides a potential mechanism
for the transgenerational transmission of the impact of environmental factors. Environmental
factors examined include exposure to toxicants, diet, and postnatal care. It turns out that
chemical toxicities have a negative impact not only on people exposed directly to the toxic
substance but also on their offspring. Also by findings in humans and rodents it is suggested
that epigenetic and environmental factors are involved in the transmission of the effect of
inadequate or excessive dieting and from a study in rats it has been shown that early
childhood abuse can not only predispose people with high psychoses but also their offspring
by transmitting abnormal methylation motifs to future generations. Intriguingly, in one
experimental system epigenetic marks at the level of chromatin structure (histone acetylation)
have been linked to the recovery of memories that had seemed to be “lost” (i.e., not available

for recollection). Environmental enrichment has long been known to have positive effects on
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memory capacity, and recent studies have suggested that these effects are at least partly due
to the recruitment of epigenetic mechanisms by environmental enrichment. Overall, in
addition to recognizing HDAC inhibition as a possible new therapeutic target in
neurodegenerative disorders, several findings complement an emerging literature that
suggests an important role for epigenetic molecular mechanisms in memory function. Studies
in the epigenetics of Huntington's and Alzheimer's diseases have shown that there are
significant epigenetic differences between patients with neurodegenerative diseases and
healthy individuals. Finally, an uncoupling of signal transduction pathways from the
regulation of epigenetic mechanisms in the nucleus has been implicated in the closure of
developmental critical periods. Generally, these eclectic findings suggest a new perspective
on experience-dependent dynamic regulation of epigenetic mechanisms in the adult nervous
system. In the post-genomic era, epigenetic factors literally are those that are “over” or
“above” genetic ones and responsible for controlling the expression and function of genes
have emerged as important mediators of development and aging; gene-gene and gene-
environmental interactions; and the pathophysiology of complex disease states. We highlight
the nearly ubiquitous profiles of epigenetic dysfunction found in neurodegenerative diseases
such as Alzheimer and Huntington. We conclude that, together with complementary genetic,
genomic, and related approaches, interrogating epigenetic and epigenomic profiles in
neurodegenerative diseases represent important and increasingly practical strategies for

advancing our understanding of the diagnosis and treatment of these disorders.
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Ye Olec oxedOV  TIG VEVPOEKPUAMOTIKEG 0oBéveleg €xel  mopatnpnbel emyevetikn
dvociertovpyio. Me TIC OCUUTANPOUOTIKEG YEVETIKEG, YOVIOIOUOTIKEG KOl  GYETIKEG
TPOGEYYIGEIS, OEPELVAOVTIOG EMIYEVETIKA KOl EMYOVIOLONK( TPOPIA OTIC VEVPOEKPVMOTIKEG
nafnoelg eueoavifovtal ONUOVTIKEG KOl OVENVOUEVEG TPOKTIKEG OTPATNYIKEG YL TNV
mpo®Onon TG KaTOvVONoMG, NG JWyvmons kKot g Oepameiog VELPOEKPLMOTIKOV
dwrapaymv. H emyevetikn dwyepileton pe KatdAANAOUG UNYavIGHOVG Kol GUVEPYAGIES TIC
YOVIOLWIKEG eKQPACELS Ywpig petaforn g aAilniovyioag tov DNA. Avdioyo pe o mAaicio
Aerrovpyiog Tov KABe KLTTAPOL Kot TG EKAGTOTE aVAYKES EMAEYOVTOL ol Yovidw Ba eivan
evepyd Kot mow o€ poviUN 1| TePlodikn avactoAr]. Kopilot emyevetkol punyavicpoi agpopodv
™ pebvAioon tov DNA, 115 0106VVIECELS TOV OOUIKOV HOVAO®V TMV 1GTOVAOV Kol
avadlpdpemon g ypopotivng. Me moiivopoun ovvepyocic oAAd KOl OVTOTEAMG
ovppetéyovv o pikpd mRNA kot peyodopoplakd RNA (long non-coding RNAs, IncRNA)

amd T un kmdwomolovoeg (non-coding, nc) meproyéc tov DNA. Idwaitepn onpoviikny Kot
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oLyva amopoitntn €ivor M ouvepyaciot UE  TOALTOPAYOVIIKOVS Kol  TPOTEIVIKOVG
oLVOLAGHOVC. Ze KAOE KLTTAPIKY dloipecn OloTnPEITOL 1) TOVTOTNTO KOl O O10UOPPOVUEVOS
YOPOKTNPIOTIKOG Yoo KOBE KOTTOPO AETOVPYIKOG  QAIVOTUTOG, TO  EMYEVOUN  TTOV
OLYKEVTPAOVEL OAES TIC YEVETIKEG EEATOMKEVGEIS AAAL KO EMYEVETIKEG TPOGAPHOYES KOTA TN
owpkewr ¢ Comg. Emyevetikég oSvolertovpylec kot povyomoinom oamokAicemv omd
AVATPOGUPHOYEG TOL GLVOOELOVY aKpaieg cVVONKeg (NG dSVVNTIKE KAPOVOUOVVTOL KOl GE
OLUVOLOGUO HE YEVETIKOVG TPOd100eGIKOVS TAPAYOVTEG EVOXOTOOVVTOL Y10, TNV OVATTLEN
peydiov apBpod maboyeveiwv. Iepapatikd kot KAViKd 0ed0uEVE OALL Kol VEKPOTOUIKA
EVPNUATO  OCLVOEOVY TNV  EMLYEVETIKY] GUUUETOYN ME VELPOEKPLAICTIKO VOGTLOTA,
VOONHOTO, UETOPOMGHOD, VELPOYLYLOTPIKEG VOGOUG OAAL KOU YloL TOAAEG AEITOLPYIKEG
anmokMoelg ond 10  QuoloAoywkoe. H avtoyoviotiky| ovtipetomon tev  vrevfuvev
EMYEVETIKOV OMOKAICEWV Yoo BepamenTikég epaproyég amotelel o1eBvn epguvnTikd GTOYO.
(Aekt A’ TTawdworp Khv TTaver AOnvov 2011, 58(1):21-28). Nevpoek@uiiondg givar évog
OPOC OV YPNCILOTOLEITAL Y10 VO TTEPTYPAYEL VOGTLOLTA TOV VEVPIKOV GUGTNHLOTOG, GTOL OTO10L
TOPOVCIALETAL TPOOJEVTIKY] ATMAEW OOUNG N AEITOVPYING TOV VELPIK®V KLTTAp®V. Ta
VEVPOEKQVMOTIKG  VOONLOTO  OVTITPOGMTEVOVY 10, KEYAAN OpAdD VOONUATOV UE
ETEPOYEVEWD OTIC KAVIKEG Kot TOOOAOYIKEG EKONAMOELS TOVG, KOAMOlEC OMO TS OTMOieg
aroPaivouv potpaieg ywo ™ Con TOL AVOPOTOVL. XTOL VEVPOEKPUAIGTIKA VOGTLOTOL
Katatdocovtol voonpota 6nwg 1 vooog Alzheimer, Parkinson, pvotovikn atpogio kot GAAa.
v Katnyopio atr, KOTOTACCOVIOL VOoOl Ayvmotng outiag kot aféfaing maboyévelog,
oLVYVE HE KANPOVOIKO YOPOKINPO, 7OV yopaktnpilovial amd ypoOvie KOTAGTPOPN TOV
vevpikov 161oV. 'Exouv apyn évapén, mpoodevtikn e£EMEN Kat emnpedlovy d1popEeS TEPLOYES
TOV EYKEPAAOL, Gpa Kol TEPIGGATEPU OO £vo. CLGTHUOTO(KIVITIKO, oucOnTIKO, VELPIKO,
KTA).ZTIG TEPMTMOELS AVTEG TPOSPAALOVTOL TOAAEG O TIG OPACTNPIOTNTEG TOL COUATOG,
Om®g M 1oppomia, N Kivnon, N optiia, 1 avamvon kot 1 Kopdtakn Asttovpyia. Xwpig va givan
EexdBapo, gaivetar mog ot achéveleg avtég elvar kKAnpovopikés. Méoa amd €pguves OUMG,
Bpébnke mwg kdmoleg maBorloyIKEG KOTAGTAGES OTMG O OAKOOAIGUOG, évag OYKOG M éva
EYKEPOAKO EMEGOO0 EVVOEL TNV ELEAVION OVTOV TV acbeveldv . Ahleg artieg pmopel va
neplopavouy TpocPoin Tov opyavicpov amd to&iveg N amd ynuikd mpoidovta. Mepikég
Qopég M outio Ogv etvat YvwoTtr|. v mapovca pyacio Bo LEAETCOVIE TOV VEVPOEKOVAGUO
KOL TOL VEVPOEKPLAIGTIKA VOGS LLATO, TNV EMYEVETIKNY Kol TO OGS aAlnrocyetilovral petalhd

TOVG,.
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KE®AAAIO 1
1. NEYPOEK®YAIXEMOX
1.1 Meprypa@1n] vevLpoeKOUALGNUOD

O vevpoekLMSUOG elvarl €vag €VPEMS YPNOYOTOOVIEVOS OPOG, TOV OToiov M €vvola
moTebETUL OTL Etvan S1EBVAC KatavonTn, y®pic va vdpyetl Evag akping optoptog tg. Zoyva,
0 VEVPOEKPUMGUOG YPNOULOTOLEITOL EVKOIPLOKA KOl HOAG OV OVOPEPETOL GE UEYOAQ
wTpKd AeEkd Kot ivor, TOAAES POPES, ATEAMS OPIGUEVOG OTO TEPIGGOTEPQ EKTEVI] AEEIKAL.
Etowoloywcd, n AéEn amoteieiton amd to mPOBepa «veLPO-», T0 omoio mpocsdopilel ta
VELPIKA KOTTOPO (Y. VELPMOVEG) KOl TOV «EKPUAMGUO», O Omolog avapEPETOl, OTNV
TEPITTMON TOV 16TOV Kol 0pyavmv, oe uia. dtadikooio amdisiog doung 1 Aettovpyiag (108).
‘Etot, pe v avomnpn £vvola Tov 0pov, 0 VEVPOEKPUAGLLOG avaPEpeTal o KAOE TaBoAoyikn
KOTAGTAOT] OV EMNPEALEL TPOTAPYIKG TOVG VEVPMVEG. LTV TPAEN, Ol VELPOEKPLAIGTIKEG
vOOOl OVTIUTPOGMTEVOVY [0 UEYOAN OUAO0 VEVPOAOYIK®V OlOTAPOYDV UE ETEPOYEVELG
KAMVIKEG Kol TABOAOYIKES EKONADGELS OV EMNPEALOVY GLYKEKPIUEVEG VTTOOUAOEG VELPDV®V
o€ eEEOIKEVIEVO OVOTOUIKA AETOVPYIKA GUOTHUOTO. ZEKIVOUV Yl AyV®GTOLS AOYOUS Kot
eEedoocovtar apketd coPapd. NoonuaTo TOV VEVPIKOD GUGTIIATOG TO OTTOT0 EUTAEKOVLV Ol
KB TOVG TOVG VELPDOVES, AALG TIC 1O10TNTEG TOVS, OTMG TO EAVLTPO HVEAMVNG OTNV TOAAATAY|
OKANPLVOT|, 0V Elval VELPOEKPLAICTIKEG OlatapayEg o0TE ival TOOOAOYIKEC KOTOOTACELS
0TI omoieg o1 vevpwveg mebaivouy G amoTéAeopa (oG yvootig aitiog O0nwe 1 vroia, o
InAntnpracpds, petaforkég emdpaoeic | poAvvoeig (140).

AVALECO OTIC EKOTOVTAOES TMV OOUPOPETIKMY VEVPOEKPLAICTIKMV Sl0TAPUY DV, UEXPL TOPO
N uePIda Tov AEOVTOG OTNV TPOCOYN| €XOVV AlyeC OVAUECOH OTIG Oomoieg elval 1 vOCOG
Alzheimer(AD), n vocog tov Parkinson (PD), n vdécog tov Huntington (HD) ko n
QULOTPOPIKY  TAELPKY okAnpuvon  (ALS). TIoAdéc amd 11 Aydtepo  YVOGOTES

VEVPOEKPLMOTIKES dlaTapayEs, Oyt Ayotepo Bavatneopes, lvatl 0VGLUGTIKG OyVONUEVES.

O mo ot10bepdc mapdyovtag KvdOvov avamntuéng VELPOEKPLMGTIKNG draTapoyng eivar m
niia, €01KA Yo T voco tov Parkinson kot tn voco Alzheimer. Katd tov mponyovuevo
alova, o puOudg avénong tov TANBLGHOV NAKING 65 ETOV KOl TAV® GTIG PLOUNYOVIKEG XDPES
Ntav ToAD mo TV amd aVTOV TOL GUVOAIKOD TANBLGroV. 'Etotl, mposdokovpue OTL, GTIg
EMOUEVES YEVIEC, 1] AvOAOYiO TOV NAMKIOLEVEOV TOMTOV Oa SimAacilocTtel Kot £T61 mBavO Kot

avoAoYio TOV ATOU®V OV VIOPEPOVV OO VEVPOEKPLAMGTIKO vOoTnua. Avti 1 Tpdfieyn

9
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amotelel EMIKEVTPO AVENUEVOD EVOOPEPOVTOG GTNV 1OTPIKT KOWOTNTO KOl GTOVG VOLOOETEG
Kol KOmolog pmopei gvkoda vo mpoPAréyet tov avéavopevo péyebog tov cuvalsOnpatikov,
COOTIKOV KOl OIKOVOUIKOV KOGTOVS 6TOVG acheveic, Toug avOpmIovg 6To ¥Mdpo vyeiog Kot
™V Kowowvia mov oyetileton pe Tétoleg dVoKoAEG 0obéveleg. Avtd TOv TMEPUTAEKEL TO
TPOPANUe €ivarl TO YEYOVOG OTL €vd, UEXPL ONUEPQ, OPKETH €VOESELYUEVO QPAPUOKO, CE
EKTETOUEVEG TEPUTTMOOCELS, OVOKOVPILOLV TO GLUMTOUATO GE OPKETEC VEVPOEKPLAIGTIKEG
acBéveleg, n xpovia ypnon tovg oyetiCetan pe v TPOKANGCT OVETIOOUNTOV EVEPYEIDV KO
titota de @aiveton va otapotdel v e£EMEN Tov ex@LAoUOV. EmumAéov, m avémruén
OMOTEAECUOTIKNG TPOANYNG 1| TPOCTATELTIKOV Oepomeldv  eumodiomnkay omd v
TEPLOPICUEVT] YVADOT) TOV OLTIDOV KOl TOV UNYOVIGLAOV LE TOVS 0TO10VG 01 veEupwveg tebaivouv
OTO. VELPOEKPLAIOTIKA voonuata. [lapd T dvcoimvn oavty Oym, HeEPIKEG VELPOAOYIKEG
avVOKOADYES €Qepay MO KOVIA omd woTé 1Tn UEPO OMOL TO HVLOTIKA OPKETMOV
VEVPOEKPLMOTIKOV Olatopaydv Bo eavepmBodv katl Oa yivouv S100661UEG OMOTEAEGUATIKES
Oepamevtikés oTpatnykés. Me auTEG TIG TPOOMTIKES, EMAEYUEVEG YEVETIKES KOl LOPLOKES
eEeliEelg oyxetikd pe ™ Proloyio TOL VELPOEKPVAICUOD, .. OMOTTMOOT, OEEWOMTIKO stress,

prroyovopilakt dvciertovpyia, Oo avabewpnbotv(108)(140).

1.2 Katataln vevpoeKQUAMOTIKAOV VOGN LATOV

O opBudg TV VELPOEKPUAGTIKOV VOONUAT®OV VTOAOYILETOL O UEPIKEG EKATOVTAOES
TEPIMOV KOl AVAUESA TOLG PUIVETOL VO DITAPYEL CAANAOETIKAALYT KAMVIKA Kol ToHoAOYIKAL,
KAVOVTOG TNV KOTATOEN TOLG O EVOLPEPOVGO. X& WEPIKEG TMEPUITAOCELS YIVETOL T10
nepimloko amd to YEYovOS 0T, G A0OEVEIEG OTMOG 1] TOAVGLGTNLATIKY] OTPOPia, GTNV OToia
emnpedlovtal apKETES TEPLOYEG TOV EYKEPAAOV, SLOPOPETIKOTL GLVIVACHOT TEPLOYDV UTOPET
Vo, OMGOVV JPOPETIKN KAVIKN €KOva. EmimAéov, n 10100 VELPOEKPLAICTIKY SlodIKOGia,
E0KA oTNV apyn, LTopel Vo eMNPECCEL SIUPOPETIKEG TEPLOYES GTOV EYKEPOAAO, KAVOVTOG L0l
dedopévn acBévela va aivetal modd d10popeTikn and dnoyn cvopntopatoroyiog. [Tapdieg
OUTEG TIC OUOKOAEG, M 7O ONUOPIAMNG KOTATAEN TOV VELPOEKPLAGTIKMOV Ol0TOPOYDV
Baciletor otnv Kupilopym KAWVIKN KOVE 1| GTNV TOTOYPOOIiN TNG KuplopyMg TEPLOYNG N SuyVa

o€ GLVOLAGHO Kot TV 800. (Kavafakng E., Zaidapa A.). (ITivokog 1)

Tig televtaieg dekaetieg onUOVTIKEG TPOOJOL GTIG TEYVOAOYIEG LEAETNG TOV VEVPOAOYIKMDV
dwTapay®v, OTMG 1 0vOGOIGTOYNUELD, £XOVV AVTIKATAGTIGEL | GUUTANPAOGCEL TOAAES OO TIG

IGTOAOYIKEG TPOGEYYIoES. AdWUEIoPNTNTE, Ol VEEC OVTEG TEXVIKES £xoVV PeATidoEL TNV
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evaotnoio kot v €0IKOTNTA TOV VELPOTAHOAOYIKAOV SLOYVOOTIKMOV KPITHPimV Kol KOTA
OCLVETELD TNV OKPIPEla TS KATATAENS TOV VELEKPUMOTIKGV dtatapaydv. [lapodra avtd, mapd
10 YeYovog OTL Ol VEEG avTég PEBOSOL HITopovV TMPO VO TPOGHIOPIGOVY TNV TTOPOVGIH TOV
Babpod yAlolwong o€ GLYKEKPUYEVES EYKEQPOMKEG TEPLOYES Kapio amd TG UEYPL TOPO
Bedtiopéveg KatatdEelg eV vl OPKETO IKOVOTOMTIKY. Ao TV GAAN pepid, n vmapén
TEYVIKAOV TPONYUEVNG TEYVOLOYING, OGS o1 Yovidwkés cuototyieg, 1 PCR, 1 Westernblot kot
N wikpoavatour pe laser o pmop€écovv vo dOGOVV GTO KOVTIVO PEAAOV vEr dedopéva Yo

TNV KOTATOEN TOV VEVPOEKPLAICTIKOV 0GHEVEIDV.

Mivaxog 1. AcOévereg pe Tav maboroyia

Noéoog Alzheimer

ApYLPOQIAIKT] KOKKMONG (Voo

dAotoPacikn EKpOAoN

MEeTOMOKPOTAPIKN (VO LE TOPKIVGOVICUO GUVOEOLEVT] LE TO XPOUOCOLLD, 17

(N6oog Pick)

Noocog Hallervorden- Spatz

Mvotovikn dvetpopio

Nocog Niemann-Pick, tonog C

Meteyke@oMOIKOS TAPKIVGOVIGLAG

Noécot Prion (pepikéq)
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[Tpoodevtikn vwoeAotikn yAoimwon

[Ipoodevtikn vaepmLPNVIKY TOPdALGON

Yno&io oKANPUVTIKY TaveEVYKEPUAITION

1.3 Aitia vevpogk@uiiopov

Me ehdyiotec eEAPEGES, Ol OUTIEC TV VELPOEKPULAICTIKOV VOoNUdtomv givor oyxeddv
dyvooteg kol akoun kKot 0tav avoyvopilovtal, ot pnyovicpol évapéng g acHévelog

mapapévoouv Bempnrikot.

M ond Tig KVPLOTEPES GLINTNCEIS GYETIKA WKE TNV OLTIOAOYIOL TOV VELPOEKPVAMGTIKAOV
dwtapoy®v, aeopd TO POAO  YEVETIKOV, TEPPOALOVTIKOV KOl TOALTOPAYOVIIKOV
TOAPAYOVTOV OTNV EVapEN otV TV acbeveldv. Mepikéc vevpoek@LMOTIKEG acBéveleg

eneavifovv kabapd oKoyEVN YOPOKTNPA, OTOTE TPOKELTAL Y10l 0COEVEIEC e YEVETIKN Pdiom.

Avaueco 6e aUTEG TIC 0KOYEVELEG M acBévela ep@ovileTor MG KANPOVOUIKY], OQVTOGMULIKY|
EMIKPOATOVCO 1 VRTOAEIMOUEVT], | aKOUN X- QUAOGUVOETN 1| KANPOVOUIKY] OO TN UNTEPOL.
Emnpocbeta, o autég tic yevetikd kabopilopeves acbéveleg dAheg eival omopadikés Ko
dAreg kKAnpovopovvtal(140,75). Tty katnyopio tov acbevov 6mov 1 acBéveln epeaviCeTon
OTOPOOIKA, TOV QOIVETOL VO OVIKEL KOL 1] LEYOADTEPT TAElOYMPia TV acOevdv, 1 0moln
YEVETIKN GLVEIGQPOPA GTN VELPOEKPLAIOTIKT Oladtkacio dglyvel va eivarl eAdylotn, 1 vOoog
ELVOL TOALTOPAYOVTIKT OTTMG Yo Tapddetypo £xel mapatnpnbel ot vocov Parkinson kot tov
Alheimer. Avtifétmg, To&ikol TepiPailovtiKol Tapdyovteg ivarl Kupiwg VTOTTOL GTNV OPYIKN
eKQUAoTIK]  Sdkaoio. [IoAAG mepoTaTIKG  VELPOEKPLAICTK®V  OOIKACIOV  TTOV
oxetiCovtan  pe  10&Kovg  mepiPaAiloviikoVs  moapdyovies  (vmepPolky|  ékbeomn  og
euToQappaka, onAntmpiaon amd Papéa pérodia) epeoviCovior ce €va GLYKEKPLULEVO

YEWYPOAPIKO, KOWOVIKO 1| EMAYYEALATIKO TEPPAAAOV.

1.4 Evapén km mopeia TG véo0v

O ueyodvtepoc mapdyovtag KivoOvou Yo TIG VEVPOEKPLAIGTIKEG acBéveleg elvar 1 yfpavor).
Ot petaArdéelg Tov puroyovoplakoh DNA kabdg kot to 0EE0®TIKO GTPES GLUPBAALOLY GTN|

YNPOVON KOl ETOUEVOG OTNV EUPAVIOT] VEVLPOEKPLMOTIK®OV 0cBeveldv. Ot meplocoOTEPOL
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acBevelg TOV VIOPEPOVY OO KATOLN VEVPOEKPLAMOTIKY acBéveln yvopilovv moTe mepimov
Eexivnoav ta cuuntONaTd ToVg. Emedn], oxeddv mavTo vdpyel Lo GNUOVTIKY KUTTOPIKY
TePIOOELN OTIG VEVPIKES 000VG, 1 £vopén TV GLUTTONATOV dev 16odvvapel pe v Evapén
™G ac0évelng. Aviifétmg, N Evapén TOV CLUTTOUATOV AVTIGTOLEL GE £VOL VEDPOEKPLAICTIKO
0TAd10 6TO OTOi0 0 APLOUOC TOV EVOTOUEVAVI®MV VEVPOVAOV GE U0 HEdOUEVT] VEVPIKT 000
TEPTOLVV KAT® 0omtd Tov oplfud mov amoteital dote vo emttevydel n Kavovikn Asttovpyia Twv
npooPAnféviov vevpovov. Avtd onuaivel ott 1 évopén g acBévelng ovuPaivel og
vopitepo ypdvo, 0 omoiog umopel vo mMOIAEl omd PEPKOVS UNVES €MG OPKETE POV,
avaroyo Le TO TOGO YpNYopa EEEAMGOETOL 1) VEDPOEKPVMGTIKY| O1001KAGTN. ZTIG TEPIGCOTEPES
TEPUITMOOELS, 1 EAAEWYT] TPOCLUNTOUOTIK®OV €VOEIEE®V Kol YVOONG OYETIKA HE TNV
TPAYUOTIKY] KIWNTIK NG KLTTOPIKY] KOTOOTPOQPNG ONOKAEIEL Tn dSuvaTdTTOL Yoo TOV

TPocdloplopd g Evapéng g acbévelag (140) .

Oleg 01 vevpoekpuloTikeg datapayés e€ediococovtarl apyd He TO XpOVO KOl GUYVA KOVOLV
APKETA YPOVIO Y10 VO PTAGOVV GTO TEMKO 6TAO10. AVTO ONUAivEL OTL O1 APPHOCTOL VELPMVES
VTOKVTTOVV GTNV acOEvVELD LETE amd pio TapoTeTOUEVN TEPiodo aymviag; [Ipémet va Buudton
KOVELG OTL 1) VELPOVIKN EKQVMGON aVTIGTOLYEL G€ £va achyypovo BAvato, 6Ttov omoio KOTTOpPO
evog mAnBvopol «mebaivouvy o€ OPOPETIKOVG YPOVOLS. X0V (PUOIKY] OCULVETELD, OF
OTOLONTOTE OEOOUEVT] OTLYUN, UOVO €vag WIKPOS aplBuds kuttdpov «mebaivouvy otnv
TPAYLATIKOTNTA. AVAUEGO GE ALTA, TOALL KOTTOPA, OV Ol OAO, EIVOL GE O1UPOPETIKA GTALOL
Bavatov ™ KutTopikng 0dov. Ilapdia avtd, KAWIKEG, OKTWVOAOYIKEG Kot Proynuikég
UETPNOEIS Olvovv TANpoopiec Yy T0 GUVOAIKO TANBvopd kvttdpwv. Etol, o puOuog
OAOYNG 0 KAmO amd TIG GLVNOES KMVIKECG TOPAUETPOVS OVTAVOKAG ot @eBopd Tov
oLVVOAKOU TANOLGHOY TV TPOSPANBEVTIOV KLTTAP®Y Kot piyvel TOAD Alyo m¢ 6to puOUod

ue tov omoio ocvpPaivel o Oavorog evog kuttapov (75).

1.5 Nevpoek@uopoc kan yipavon

[ToArol MAiopévol mapovslalovy NMEG KIWVNAGELS KOl YVOOTIKEG OPOPOTOGES TTOV
Bopiovv avtég tov vevpoekeuAopov. H mapoatipnon avt) odnynce oty déa OTL 1
YNPOVON UTOPEL VO Eival (1o «KOAONONG» LOPPY] TOL VEVPOEKPLAMGLOD, 1) OO0 GTNPIYTNKE
amd TV avtiinymn 0Tt 1 PLUGIOAOYIKN YNPAVGT, OTMG Kol O VELPOEKPLAIGUOG, oyeTileTan

avomdPeVKTA LE TO VELPpmVIKO Bavato (140).
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Edv dev vmbpyer onuUoviiky OTOAEW VELPOV®V, KAmOl GAAN TOBOAOYIKN E€WKOVAL
VEVPOEKPLMG OV, OT®MG 1M Topovoia copatiov Lewy, tumikd tg vécov Parkinson, 7
VEVPOTVOLATMOES LALEG KOl YEPOVTIKEG TAGKES, TUTIKEG TG vOcov Alzheimer, pmopel va
Bpebohv 6TOV £YKEQPOAO OCVUTTOUATIKOV LIEPNAikwV. H kpiowun epdon mov mpokvmTel
étol etvar 1 €€NG: aVTEC o1 OAAAYEC GLUPBAIVOLY PLGLOAOYIKG KT TN S1APKELD TNG YHPAVOTG
1N €lvat éva TPOSLUTTOUATIKO 6TAS10 ATV TV acbevelmv; Eneldn sivor advvarto va yivouv
EKTETANEVEG VEVPOTOOOAOYIKEG LEAETEC, Elval AOVVOTO VO TPOGIIOPICTEL AV OVTA TO ATOUA
Ba elyav avantocel TApn Ekppaon g acbévelng edv (ovoav mepiocdtepo. Tlpdypatt, dev
VIdpyovv oploTiKEg evoeiEelg mov va vmootnpilovv avt) v e&EMEn.  AvtiBétac,
VEVPOAOYIKEG KO AETOVPYIKES EYKEPAAO-OMEIKOVIOTIKES WHEAETEC amoKAALYOV  PllIkég
TOGCOTIKEG KO TOIOTIKEG OOPOPES AVAUEGO GE NAMKIOUEVE AVOTKA Kol Un avoikd dtopa,

delyvovtag 6Tl 0 VEVPOEKPVAMGLOG Kot 1 yNpavon ivat 000 dopOoPETIKEG OVTOTITEC.

T etvon exeivo mov kabopiler av éva dropo maber voco Alzheimer ce peydin nlxio; To
EPOTNUA OVTO QPOPA GTO UEYOADTEPO TOCOGTO TOL TANBLGUOV. ENuepa etvarl YvOSTO OTL
vdpyovv T Agyoueva mpodnbecikd yovidw, yovidolw OnAad oL OEV  TPOKOAOVV
VIOYPEMTIKA TN VOGO GE OTO0V TO PEPEL, OUMG TPOTOTOLOVY TOV KIVOLVO Yo TNV EUPAVION
NG 1] CLVTEAOVV DGTE 1 VOGS Vo eKkONAwBOEl oe o vedtepn nAkio. Ta o kohd peretnuéva
elval ta oMM plog mpoteivng, ™¢ omoAmonpwteiviig E, m omoio oyetiCetor pe 1o
UETAPOMOUO TV ATdimv Kot TG YOANOTEPOANG, 010 Ypwudcoua 19. Avty n mpoteivn
epneavileton pe Tpio aAAa: 1o €3, 10 €4 kol 1o €2. To €3 givan 10 Mo cvvnBopévo, Evd T0
€4 PBpioketon og peyaldTeEpo m0c0oToO o€ 0obeveic e voso tov Alzheimer. To €2 Bewpeiton
0Tt Tolel €val TPOCTOUTEVTIKO KOTA KATO0 TpOTO poOAo. TToAld dALa yovidla dlepevvavtan

emiong, oAAG eni TOL TOPOVTOG dev givar dtabéciua ooy po yvoon yio to evpd kowd (51).

[Mapoéra avtd, sivor axoun dvokoro vo yvopiler kavel akpiPdg 1o yorti EKTETOUEVOL
VELPOVEG YGvovTol 1 KOTAGTPEPOVTOL GE MMKIOUEVOVLS OVOPOTOVS GOV  OTOTEAEGLLO
OMOKAEISTIKA NG TapdOov Tov Ypdvov. Daivetor maviwg Kaboapd OTL 1 €MpPPOT| OmO TO
TEPAGLLOL TOV YPOVOL GTOV OPLOUO TMV VELPAOVE®V £Vl AyOTEPO GNUAVTIKN OO 0,TL TGTELAV

TAAOOTEPOL.

1.6 Mnyoviopoi vevpoeKQuAMopov

Ot @UGLOAOYIKES KOl KVTTAPIKES OAAOYEC TTOV GLVOOEVOVV TN YNPOVON UTOPEL v €(ovV

OTOTEAEGLOTA G TOAAEG VEVPOEKPVAICTIKES SLOTAPAYES, CLYVA EMTAYVVOVTOS TNV TPOOOH
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TOVG KOl EMOEWVMOVOVTAG TO CUUTTOUATA TovG. Mapoakdtw avapépoviar opiopévol Tpdmot
pLEC® TV OTOI®V 1 YPAVOT] TPOPOSOTEL Kl SIUULOPPDVEL TNV aAVATTVEN TOV GYETILOUEVDV

[e v NAio veupoek@uAloTik®v taboroyiov (94) (Ewova 1):
0. ZVCCOUATOCT TPOTEIVOV

B. [Tpwteivikn vroPaduion

v. Opotdotaon acPeotiov

0. O&edmtikn mieon (stress)

€. Mitoyovopiakmn Asttovpyio

Ewova 1: Mnyavicpol vevpmvikod eKpuAc LoD

1.7 I'eveTiki] EMONUIOA0YIA TV VEVPOEKPVALGTIKDV SLUTAPUY DV

Ot yovdlokég avopaiieg mailovv onpaviikd poro oty maboyévesn TV EKPLAMCTIKOV
VOOTULAT®OV TOL VELPIKOV GUGTHUOTOC. XTNV TPOYUATIKOTNTO, €ivol Ul YVAOGT 7OV

AmOKTNONKE amd YEVETIKEG LEAETEG KOl EMETPEYE TN OEVKPIVIOT] TOV LOPLOKDOV UNYOVICULDV
15
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vroypappilovtag v outodoyion kot ToBOYEVEST  TOAADV  VEVPOEKPLAMOTIKMV

Swatapoydv(86).
Ot TOAVTAOKOTNTEG TOV TLO GLYVOV 0GOEVEIDV:

O o0woyeviG YOPOKTNPOG EXEL  avOYVOPOTEL ©C €EEXMV  YOPAKTNPIOTIKO  TOAADV
VEVPOEKPLMOTIK®OV dlotapaydv dekoetieg mpv yivel YV@OT 1 HOPLOKY YEVETIK 1 Ol
Broymukéc 1w0res. Hroav cuyvh 1 avayvapion 01KOV PETOAAIEEDV SYOPICTIKAOV TOV
acBevelwv oe  mponyovpévemg Adyvooto yovidle mov  Koatevlvvav TNV mpocoyn o€
OLYKEKPEVES TPMOTEIVES Kot 0000G oL Tdpa Bewpovvtal kpicipueg otnv Taboyéveon avtdv
tov oacBeveidv. Avtd meplhapufdvouv HETOAMAEES otV TPOdpoun TPwTEIV TOL f-
apvAoedovg (AP), mov Tpokaiel ) voco Tov Alzheimer, 6TV 0-GUVOLKAEIVY, TPOKAADVTOG
M voco tov Parkinson 1 v Tav npwteivn, mov mpoxkaiel v tpocHlofpeyratikn dvolo pe

napkvooviopo (75).

‘Eva @AAo xapaknploTikod Tov Tapotnpinke oTig To KOWEG VEDPOEKPLAIGTIKES O1TAPAYES
elval o Sl ®PIGUOC OVAUEGO GE OIKOYEVEIS (OTAVIO) KOl QOIVOUEVIKA OKOYEVEIS (cLyVd)
TOmovg. Ot tedevTaiol GV TEPTYPAPOVTIOL MG GTOPUOIKOT 1 1010Ta0ES, TOAPOAO TOV VLITAPYEL
g oavéavopevn opddo evoeifemv mov Oelyvel OTL pion HEYAAN pepida ovTOV TV
TEPWTOCEMV EMNPEALOVTOL ONUOVTIKA 0md YeEVETIKOVG mapdyovtes. Ta emikivovva yovidlo
elvatl ToALd, mepthapPdvovtag Kot To mepimloka LovTEAN aAANAETIOpaonS LETAED TOVG AAAG
KOl WE UM YEVETIKEG UETAPANTEC KOl Qovep®VOLV Oyl OomAd 1 HOVOOIKO TPOTO

KANPOVOLIKOTNTOG.

Mo SNUOPIANG aVTIANYT CYETIKA UE TN YEVETIKY OMUovpyio TV TOAVTAOK®V acbevelmv
elvar 1 vdBeomn TG KONG acHEVELNG/ KON TOKILOLoPQiag. ZOUemve. e ovth TN Bempia
01 6VYVEG droTapayés “eEovatalovtal” emiong and cvyvég motkihopoppiec tov DNA, 6mm¢ ot
LOVOVOLKAEOTIOWKOL ToAvpopPicpol. Avtol ot moAvpopeopol av&dvouv onuovtikd Tov
kivouvo eppdviong acBévewng, oAl givor averapkeic and LOVOL TOVG VO TPOKAAEGOLV [idL
ovykekplpévn dwtapayr. Xtn voco Alzheimer, yw mopdderypo, omAvViEG KLPLOPYES
avtocoUkES petarratels oe 3 yovidw (APP, PSEN1, PSEN2) é6eiéav va mpokaiovv v
acBéveln evd i GuyVY], OTEAMS O1EIGOVOUEVN TOIKIAOHOPOIO GVEAVEL GNUOVTIKG TOV
kivouvo yio ™ voco Alzheimer (m.y. €4 omv APOE). H éykaipn avoyvdpion ovtdv tov
yovidimv otn peAétn g voocov Alzheimer Mtov duvart) ydpn 010 GLVOLOCUO UEPIKAOV
ELVVOTKMV KATAGTACEWDY, OGS 1] TOPOVGIN TOAAATADY aveEAPTNTOV LETOAAAEEDY otV 1O

TEPLOYN KoL 1) S100EGILOTNTO EKTETAUEVOV TOADTOPOYOVTIKMV YEVEAALOYIKMV dEVIP®V Y10l TO
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yovotumo Tov DNA kot v aAAnAovyia 1 pio LeYEAn 1010TNTo KOPUATL 0O OAN TN YEVETIKY
TOIKIAOTNTO, OV TPOKLATEL OO TN GYETIKG LYNAN cuyvoTTe OAANAOV Kol TO KEYAAO
péyebog g emidpaong. [Hapdia avtd, n avayvopion TV yovidiov acBévelng mov Kavouv
UIKPOTEPN TN GLVOAIKT] GULVEIGQPOPE GTO YEVETIKO @AGHA 1 TopaydvIeV KvOOVOL LE
UIKPOTEPES TOpevEPYELES Ba amoutioovy TOAAG Tepiocdtepa delypota Kot TOovOV o
evaionto Kol amotelecpoTikd epyoieion MdOTE Vo KOOEPOCOVY GTUOEPES AVIYVEDCIUES

avaueoa otig peréteg mAinbuoudv (86)(Tewpydmovirog T. Tévog, Robert Wood Johnson).

BAémovtog avtég Tic SuoKoAieg, N yevetikn avdAivon £Bece ta Bepédia Yoo v Kotavonon
LG TOTKIATOG UNYOVIGU®V acOEVELNG TTOV 001 YOOV GTO VEVPOEKPUAGUO KOl GTO GYETIKE

CUUTTAOLOTOL.

AM®OoTE, N AERTOUEPNG KOTAVONOT TNG YEVETIKNG TOoLg Pdong Ba eivar onupovtiky oty
avATTUEY OTOTEAECUOTIKAOV GTPATNYIKOV 7OV GTOYELOLVV OTNV £YKopn TPOYVMOT Kot

TPOANYT/ Bepameios AVTOV TOV KATOUGTPOPIKMY ACHEVEIDV.

Etvar yvootd 011 01 yevetikol Kot pavotumikol ToAvpop@iopol tpocsdopilovy v 1domadn
TAON TPOG GLYKEKPIUEVES OlaTopoyes Kot emmpedlovy TNV omoTEAEGUOTIKOTNTO TNG
Bepameiag (94). Ot vevpoek@LMOTIKEG dlatapaysc 0ev omotehobV eEaipect). TUYKPITIKA
OVOADOT TOV YEVETIKOV TOAVUOPPICUOV G AGOEVEIG LE VEVPOEKPVAICTIKEG Sl0TAPOYES KO
VYU ATOUO  EMUITPEMEL TEPOUTEP® UEAETN] TOV QUTIOV KOl TOV  UNYOVIGUOV  TOV
VELPOEKPLMSILOV. MOpPOAOYIKA, OAEC 01 VELPOEKPVMOTIKEG aoOEVEIES YopaKkTnpilovTal amd
UM OVOOTPEYILEG TPOOJEVTIKEG OAANYEG OTIC KUTTAPOOCKEAETIKEG TPMOTEIVEG KOl TO VELPMVIKO
Oavato. o mwapdderypo, Ho OTOAEW VELPOVOV KOl GUVOYEDV GTOV EYKEPUAMKO QOAO10
oyetileTon Ue €VOOKLTTOPIKY] GLOCMPELST] A-0ULAOEWOVE 6T voso Alzheimer, v mo
oLYVN OITiol YEPOVTIKNG Avolag. Mia OmOAE VELPOVOV OTN HEANVOL OVGioL Kol GAAESG
TEPLOYES TOV £YKEPAAOL oyeTilovTon pe T dnuovpyia TV Aeyouevev couatiov Lewy oto
Kuttopomioopo oty voéco tov  Parkinson kor ot mEplocdTEPEG  MEPUITAOOELS
TOPKIVGOVIGLOV, Ol omoieg eivar ot mo ovyveés eEOMUPAUIOIKES KIVNTIKEG OTOPOYES
(94)(161). v kAnpovopikny véco tov Huntington, ot vevpdveg expuAilovton e&artiog g
TOPAYOYNG UETAPANTAOV TPOTEVOV, YOVTIVYKTIVIG Kot ovpmikovitivng. Ta €ykAielota mov
TEPLEYOVV  OLUTIKOVITIVI] TOPAYOVTOL GTOVG VEVPMOVEG OTNV  OUVOTPOPIKY)  TAEVPIKY|
okAnpuvon. ‘Eva dAlo cuyvd YopaxTnpioTikd TOV VELPOEKPUVAGTIKOV O0TapaydV OTL 1

oLYVOTNTA TOVG OLEAVETAL LLE TNV NAKIOL.
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Méypt TpdoEaTA TOTEVOTOV OTL | CLUVEIWGEOPE NG YEVETIKNG TPodidbeong oe oyéon We
OAOVG TOVG QUTIOAOYIKOVG TOPAYOVTEG GTNV AVATTLEN TOL TOPKIVGOVICUOVD OEV NTOV TOVE®
amd 5%. Mn «KAnpovoulkég VELPOEKPVAMGOTIKEG Olatapoyss Umopel va oyetiCovior pe
ocuvovacuévn Opdomn yovidiov kot meptPailovioc. H cvuvovaouévn avt) dpdomn e€nyel pa
ONUOVTIKY d10popa ot BvntotnTa Tov Tapatnpeiton o€ acbeveig pe voco tov Parkinson kot

TOAAOTTAY] GKAPUVOT] GE TOTKIAEG YEWYPOUPIKES TEPLOYEC.

Ot yevetkég dotapoyés mOv TPOKOAOVLVTOL amd €va yovidlo, kodovvtar "Mevdehoveg
Ymhpyovv tpelg TOMOL pevTEAaG kAnpovouwottoag. Ilpdtov, wvpilapyeg YeEVETIKEG
TOWKIAOLOPPIEG 1 OAANAL TTOPAYOLV YOPAKTNPIGTIKG 1| APPDOOTIEC €AV £VO AVTIYPOPO TOL
aAAnAiov etvon emapkég va Tpokaiécsetl po acOéveln (m.y. vocog tov Huntington). Agvtepo,
elval VTOAEUTOLEVEG TTOTKIAOLOPPIES, O1 OTTOIEC TAPAUTPOVVTOL LOVO EAV OVO OVTIYPOPO TOV
aAAnAiov acBévelng kKAnpovopovvtal, éva amd kdbe acBevn (m.y. ata&ia Friedrich). Tpirto,
glvatl yovidla oto X- ypoUOcOUE 1oL dNUovpyohy X- QLAOGUVOETA YOPUKTNPIGTIKE TOV
umopet vo dpovv gite ¢ emikpatn N vroiemdpueva. To Eexmpiotd tov X- LAOGHVOET®V
YOPOKTNPIOTIKOV &lvar OTL Pl DROAEWOUEVN ToKIopoppion Oa eppaviotel va dpa
EMIKPOATMOG GTOVG AVOPEC TTOL EXoVV HOVO €va X xpouUdcmuo Kol £T61 LOVo £vo. OAANAL0 (TT.Y.
puikn dvotpoeia Duchenne). AvtiBétwg, ta TOAOTAOKA YOPAKTNPICTIKE KUPLOPYOVVTOL OO
Ul OAANAETIOPOOT TOAAOTAMY YEVETIK®OV TapayOovieov ue 1 xopic meptParlloviikég
emdpaoelg (106). Xe pio Toldmhokn achévela Eva Lovo yovidlo dev Umopel vo TPOKAAECEL
mv acBéveln, oAAd Kdavelr 10 dropo mo evoaioOnto. ‘Etol, elvar yvoord ¢ yovidw
evaoOnoiag. Omoladnmote mowkihopopeio. oto DNA (aAdayn pag Pdong, Swypaen,
OmAoclopog 1M eméktaon) mov ovpPaivel oe poe povyy 0éom ovoudleton aAAAt0.
MetaAldelc ota aAMALL TOc0 GoPapéc Mdote va TPoKaAEGOVY acBévela amd POVES TOVG
ovopdlovtor petarrdéels. Towhopoppieg mov eivor ovdétepeg N 6V TPOKAAOHV Od LOVEC
T0V¢ acBéveln Aéyovtor moAvpopeicpol. I'evikd, moAvpopeispoi mov mpoodopiloviar cov
YeVETIKEG TTOKIAES eppavifovtal oe meplocotepo amd 1% tov TAnBvopov, ivar vd Epgvva.
Ot mo ovyvol TOAVHOPEIGUOL 7OV  ¥PNGLUOTOOVVIOL aVT TNV €moyn eivar ot
povovovkieotdwkol moivpopoiopol (SNPs). Ymépyovov mepimov wébe 500-1000 Cetvyn
Baocewv (41)(161).

KE®AAAIO 2
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2.EIITENETIKH. . ..o e
2.1 Eidn €AYEVETIKAOV UNYOVICUAV

O 0Opog '"emyeverwkn" ypnowomomOnke apywd yw vo avaeepbel ot oOvOeTEG
aAANAETIOpAcEC HeTAED TOV YOVIOUDUOTOG KOl TOV TEPPAAAOVTOG TOL EUTAEKOVIOL GTIV
avamtuén Kol T SlpOopPOoTOiNeN GE AVAOTEPOLS OPYOVICUOVS. ZNUEPA, GVTOC O OPOg
YPNOYOTOIEITOL YLl VO OVOPEPETAL GE KANPOVOUIKEG UETAPOAEC TOL dev opeilovtol o€
oaAayég oty akodovBion DNA. Avtifeta, ot emtyevetikég tpomomomoelg N ot "etwkéteg",
omtowg M pebBviimwon tov DNA kor n tpomomoinom g otdvng, HeTaPdAiovy TNV
npocPacyotnta tov DNA kot ™ dopn g ypopotivng, puBuilovrog €tol ta TpodTLTTAL TNG
YOVIOKNG EKQPOONG. AVTEG 01 1 d1Kacieg Efvol KPIGIES Y10l TNV PLGIOAOYIKT OVATTUEN KO
LPOPOTOINGN TOV SOKPITOV KVTTUPIKOV YPOUUADV GTOV EVIAIKO opyovicud. Mropodv va
tpomomomBovv pe eEmyevelg eMOPAGELS KA, G TETO101, UTOPOVV va cupBdAovy 1 va glval To
amoTtéAecO TEPIPUAALOVTIK®OV 0ALAY®V @atvoTuTtov 1 Tabdogovotumov. Eivon onuavtikd oti
0 EMYEVETIKOG TPOYPUUUATIOUOS €xel KabBoploTikd podAo ot puBUon TV TOAVSOVOU®V
yoviwv, ta omoia amevepyomolovvtal Katd Tn Owdpke g opopornoinons. Iapaxdtwm

avaeépovtal ol Bactkoi unyavicpol oty emtyevetikn pvouion.
MeOvrimon Tov DNA

H peBourimon tov DNA meptypdpel TV OHO0TOAKN TPOTOTOINGCT) VTOAEWUAT®OV KVTOGIVIG
o€ TePL0YEG TAOVGIEC G€ KLTOGivT / yovavivn (w.y. viowd CpG) mov Bpickoviol o€ puOuoeTiKd
otoyeio yovidiov (my. mpoaymyeig) Kabdg xor o€ GAAeg Oéoelg yovididpatog (m.y.
drayovidakég mepoyéc ko emavorappfavopeva otoryeio) (102). H xatdotaon puebvlioong
tov DNA eivar vmedbBovn yoo ) poduion ™G  UETAYPAPIKNG OpOUCTNPLOTNTOS OF
HLELOVOUEVOVE YOVIOIKOVG TOTOVG OAAGL KOl GE IO EVPVTEPOVGS YOOVIdL0KOVS TOTOLS (Ekoval
2). To vymAdtepa eninedo pebvidoewc tov DNA cuoyetiovral e HETAYPAPIKT OVAGTOAY,
av Ko &xetl emiong avapepOet evepyomoinon. Ta évivpa DNA peborotpaveeepiong (DNMT)
katoAvovv ) peBvAiowon tov DNA  petagépovrog opddeg peBviiov  oamd  TIg
KUTTOPOGIVOGOVALveG  S-adevooviopedeovivine.  Tlapdyovieg mov  eumiékovior oIV
amopefuAioong tov DNA éyovv avayvopiotel mo npéceota (dnAadr|, EMGKELT TEPIKOTNG
DNA, xvttopikn deopwvdon kot mpoteiveg Gadd4s5) (173). Ouv mpoteiveg mediov mov
ocvvoéoviar pe peBvAo-CpG decpevovtar 01Kl oto peBviiopévo DNA kot tposiappdvovy

EMMPOGHETOVG LETAYPAPIKOVG KO EMLYEVETIKOVG pLOIGTES GE AVTEG TIG BEGELS.
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Ewucova 2: TIpotuna peboimcemg tov DNA og vyieig kot og acBeveic. Ot ewdveg apiotepd deiyvovv
SdrapopeTikd Tpotuma peBviimong DNA og vyeic vevpdveg kot yAoia. Ot de€lég icoveg deiyvouv Tig mbavég
petaforéc pebuiimong tov DNA mov pmopel va eppavictodv 6€ VEVPOAOYIKES dtatapayés, OTmg N
vreppebuiimon mg vnoidag CpG g meproyng mov meptdiier  Béom Evapéng g LETOYPAPNG 1 1) OTOAELN
¢ pebviioong DNA og enavaropfavoueves adlniovyiec. Ot pebvmpéveg CpGs angkovilovtal pe GOVTOUES
YPOUUES e KOKKIVEG KOVKIOEG. O IKPES YPOAULUES X®pig koukideg eivar un peboimpéveg CpG. Mia vynin
ovykévipwon CpGs vrodnimvet o CpG vnoei. H mokvn veppeburiioon oe awtég Tig mepiloyeg cuoyetifetan pe
peTaypapiky otyocr. MebvuAioon g Teploynig Tpoaywyol TPokaAel LETOYPAPIKT KOATOGTOAN], 1] OT0i0L £XEL G
OTOTEAEGLOL TOV KKAELOTON» TPOGIIOPIoUd TS Ypouativig. H pn-peburioon g meployng mpoaywyod emrpénet
TN LETAYpaPY] TOL YoVIdiov kot £xel ¢ amoTéAespa T "avokt" dapdpewon g ypopativie. Ta téooepa

mapodelypoto ametkovilovy ToVG EMYEVETIKOVS UNXAVIGLLOVS oV pLOilovv v ékepact) TV akOAovOmV
yovidiov: (A) FXN (mov gumiéketon ot ata&ia Friedreich). (B) PAD12 (mBavag epmiekdpevog ot

orMpuvon katd mhdkag). (C) SI00A2 (mov gumAiéketar evdgyopévmg ot vocso tov Alzheimer). kot (D) TNPa

(mov gpmiéketan gvoeyonévag otn voco tov [ldpkiveov). DNMT = peBuitpavopepdon DNA. MBD = npwteivn

neployng decpod pebvA-CpG
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Awapopeoon g Xpopotivig

H ypopotivn meptypdeel 10 mokéto tov yovidiwpoatikov DNA, mpoteivdv 16tovng Kot
oLVOP®OV TOPAYOVTOV Héca otov mupnve tov kuttdpov (102). H Pacikr povada g
ypouativig eivar to vovkieoowukd DNA pnkovg mepimov 147 bp mov sumepiéyet éva
OKTOUEPES TPOTEIVOV 16TOVNG, TOV TEPIAAUPAVEL 0VO0 amd TIG KAUCGIKEG TPMOTEIVES 16TOVIG
(dndaon H2A, H2B, H3, H4) kot T1c 1010veg ovvoeong (omiadn HI1). Mio oepd
VOUKAEOCOUATOV GYNUOTICEL dEVTEPOTAYEIS KOl TPITOTAYEIS OOUES OV OAVTITPOCMITEVOVY
d1apopovg Pabodg cuUTHKV®ONG TEPIAAUPAVOVTOS, Y10 TOPAELYLLO, YOAUPO TOKETOPIGLLOL
EVYPOUOTIVI] KOL TTLO TUKVO TOKETAPIGUA ETEPOYPOUATIVI. Ot peTafOAES OTIC OLULUOPPADCELS
™G YPOUHOTIVIIG KOTE UNKOG OLTOV TOL GLVEYOVG WITOPOVV, HE TN GEWPE TOVS, Vi
SLHOPPOCOVY TNV TPOCPAGIUOTNTA TOV PLOUCTIKOV Kol AEITOVPYIKOV YOVIOUDUATIKOV
TEPOYDV GE GAAOVG TUPNVIKOVS TOPAYOVTES, GULUTEPIAUUPOVOUEVOV  EKEIVOV OV
HEGOAQPOVY GTNV HETAYPOQY| KOl TNV avIlypoapr kot emokevy] tov DNA. H ypopoatotivn
umopel va tpomomomBel dvvapkd kot / 1 va avadtatoydel 61o eninedo T0V VOUKAEOGHOUOTOG
HE HETO-UETAPPOOTIKEG TPOTOMOUWGELS TMV 1GTOVAV, VO, OVTIKOTAGTNGEL TIG KOUVOVIKEG
10TOVEG amd TOPOAAAYES 1OTOVEG KOl VO ETAVOTOTOOETICEL VOUKAEOGMUATO KOl ETIONG OTO
EMIMESD OOUDV  LYMAOTEPNG TAENG HE  avaSUOPP®ON  YPOUOTIVIIG KOl  TLUPMVIKY
dwpepioparonoinon (125).

Ewdwéc tpomomooelg 10tovdv KoTaADOVTOL KoTd avaoTpéyiuo Tpdmo amd Evivpo pe
avtifetec Aettovpyieg, OTmMC ot axetvAotpavopepdoeg 1otovav (HATSs) / amooketuAdoeg
(HDAC) ot ot pebBvrotpavopepdoeg / omopebvrdoeg totovng. To o@dopo mbavov
TPOTOTOMCEMV  10TOVNG  TephapPdvel  akeTvAmon kot pebvAioon Kabdg emiong
eOoPopLAi®oN, covpodAiowon, ADP-piolviioon kot dAia (Ewdva 3). Ov pepovopéveg
TPOTOTOWGELS IGTOVAV KOl Ol GLVOVOGLOL TOVG UTOPOVV VO, GUGYETICTOVV LLE GUYKEKPUEVA
YOVIOUOUOTIKA GTOLYXED, OO TPOAYMYELS, EVIOYVTES Kot YOVIOld, KOl LE TV EVOPYNOTPOOT
CUYKEKPIUEVOV  AETOVPYIDV  TEPIAAUPAVOUEVIG TG UETAYPOPIKNG €vepyomoinong M
KOTOGTOAMNG KOl NG OvIypa®ng Kot emokevng tov DNA. Aweopot cuvvovacpol
TPOTOTOMGEMV 16TOVNG ToTELETAL OTL GYNUOTILOVY "KDOIKES" TOV 0PLOBETOVV AEITOVPYIKES
yovdwpatikég mepoxés  (74). Ot petaypo@ikoi Kol EMYEVETIKOL maplyovteg e
ovykekpipuévoug  topels mpoteivov  (my. Tudor, PHD ddxtoda, ypopodopés kot

Bpopopovades), mepiiapfovoréveoy ekelvov oL gUTAEKOVTOL GTNV OVAOILUOPP®OCT] Kot
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EMOVATOTOOETNON VOUKAEOCOUAT®OV, KOODS KOl OVOSIOUOPPMOOT YPOUATIVIIG 0VAOTEPNS
t4&nc (m.y. Polycomb Group [PcG] xou Trithorax Opdda) evBivovtar o€ avtég TIg

TPOTOTOMGELS 1oToVDV (133).

Ewkdva 3: AUo KATNYOPLEG TTPWTEIVIKWY GUUITAOKWY avasSLopuopdwvouy T XpwHativn:

1.Evfupa TTou aKETUALWVOUV H OITAKETUALWVOUV TLG TIUPNVLKEG LOTOVEG. (Histone Acetyl Transferases: HATS).
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2. ATP e€aptwpeva oL Aok avadlapopdwong VOUKAEOCWHUATWY.

H npooBrikn aketulopddwv e§oudetepwvel To BeTkO Ppoptio Twv Aucvwv. H cuyyévela e to DNA xdvetat
TPooSeVTIKA. (Emavw oxfiua)

SWI + SNF: amoteAoUv untopovadeg tou (8lou cupumAokou. Xpnotpomnolouv ATP yia va emtnpedlouv thv
€kdpacon oMWV yoviSiwv pHéow ¢ avadlapopdwaong Tng xpwrativng. (Katw oxniua)

Mn kodwkomomtika RNAs

H pbOuon tov un kwdikdv RNA (non-coding RNAs, ncRNA) meptypdest tig dpaoelg
nopiov RNA mov mpoépyoviot and 1o yovidiopa oAld dev petappdlovtar o mpmteivn (102).
Y10ug avOpmmovg, 10 98,5% TOV YOVIOLOUOTIK®OV OAANAOLYIOV Eivol PN KOOIKOTOWTIKES.
AVTEC 01 U K®@OTKOTOMTIKEG aAAnAovyieg petaypdoovior oe peyaio Pabuo, oynuatiCovrog
dpopeTikéc Ta&elg v ncRNAs, o1 omoieg eivar mo dpboveg amd to aviicTo o TUNHOTO
RNA mov kmdikomolovv v mpoteivn [14 +¢]. Ta petapopikcd RNAS (transfer RNAs, tRNA)
kot o, ptoooutkd RNA (ribosomal RNAs, rRNA gival 600 moAD yvooTég KaTnyopieg
ncRNAs. TToAAég emumAéov kAdoelg tov ncRNA €yovv emiong avayvopiotel. Ta ncRNAs
tagvopovvtol ®¢ ot mov etvar "pikpd" M "pokpd" (> 200 vovkieotiola). Ot KAAGES TV
Bpayéwv ncRNAs mepthapfavouv ta pikpoRNAs (miRNAs) - 1o xodldtepo peletnuéva
HeETOEL TOVG - KoBdg emiong kol to evooyevy RNA pe pikpn mopepfoin, to RNA
oaAnAeniopaong pe PIWIL ta 3 'un petappacuéva RNAs kot moAAEG dALeg avadvopeveg
katnyopieg (97). Ortaéeig tov pakpouoplokdv ncRNA (IncRNAs) nepthappdvovv, aAld dev
nepropilovtal o€ avTd, pokpd dtayoviolakd ncRNAs kot RNAs wov opotdlovv pe evioyvtéc
KaBmg Ko ekeivol OV KOOKOTOOVVTIOL GTO YOVIOI®MUO GE OVTIKOOIKEG, VIPOVIKES KOl
EMKOAVTTTOUEVEG OLUUOPPMOELS GE GYECT HE YOovidla mov KwoKomolovy mpwteivn (124).
AvTéc o1 dropopeTikég katnyopieg ncRNA cuvoovtal pe StopopeTIkEG 0000 Proyéveong Kot
TEAECTN KO £YOVV €va VPV PAGLO AETOVPYIK®V POA®V TOL Umopel va meptiapfdvouvy
pecoAdfnon g uebvAiowong tov DNA, v 1pomomoinon TV 16TOVOV KOl TNV
avaOLUOPO®MCT TNG XPOUOTIVIG OVAOTEPNG KOTNYOPlOS, TNV UETAYPOOT KOL TNV UETO-
petaypaeiky] enegepyacsioc tov RNA ™ cuvappoldynon, tn HETOPOPE KOl TN UETAPPAOT|
(96). ' Topdderypa, Too miRNAs givar 21-24 vovkieotidion ncRNA mov mpoépyovral omd
dwdoykn emeepyacio TOV HOKPOTEPOV LETAYPUPAOV OO TIS £vOOpoicLVoLkAedoeg Drosha
kot Dicer. Ta dpyio miRNA decpevovtol 6€ GOUTANPOUATIKES pLOUOTIKEG aAANAOVYiES OE
RNA ayyshogdpov-6tdyov (mRNAS) mov gunodilovv m petdopacn avtdv tov mRNAs 1
TNV amopOVMOT] TOVS Yo oo KELON 1| ATOWKOJOUNGT HEC® TOV GLUTAOKOV GiyooNS OV
npokaAeitar amd RNA [82]. Avtifeta, ta IncRNA givor o gvélkto popila mov Umropovv va

TPOGEAKDOVV LETAYPOUPIKOVS KO EMYEVETIKOVS PLOMGTIKOVG TOPAYOVTES (TT.). TOPAyOVTES
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petaypaenc, EvOupo TpomTomoincng 1I6TOVAY Kol COUTAOKN OVUSIUUOPPOCNG XPOUOTIVIG) o8
OLYKEKPIUEVES BEaELG YoVId1DUaTOG, oynuatilovy Tupnvikovs votopeic mov oyetiloviot pe
peta-petaypagikn enegepyoasio RNA, -KOTTOpomTAAGHOTIKE HETAPOPE TPOTEIVOV Kol EAEYYO

™G TOTIKNG HeTdppoong o€ cuvantikd dwopepicpota (124, 104). (Ewdva 4)

Eucova 4: Ot povadikég duvatdtnteg tov Hokpdv U kodikav RNA g puluictdv g ékeppacng yovidiov kot

TG TUPTVIKNG APYLTEKTOVIKNG.

o | Ta peyéro pn xodikonomtikd RNAs (IncRNAs) pmopovv va gvicydoovv yopikd to puOpuiotikd enpoto
otov mopnva. Ot puBcTiKég TANPOPOPIES TOV KMIKOTOLOVVTAL OTd TOV TPOUY®DYO VOGS YOVISIOL TOL
KOOKoToLEl TPOTEIVY £XOVV TEPLOPIGHEVT] TKOVOTNTA VO, ETNPEALOVY TNV £KPPOCT| YEITOVIKAOV YoVIdimv, Aoy®
TOV TOTOALOYIKOV TEPLOPIGUAOV 6T dopn TG xpopativng (kopven). Ot pubuiotikéc TAnpopopieg otov
vrokvnT €vog yovidiov INCRNA pmopovv va evicyvBodv yopikd dia g didyvong tov IncRNA og yovidia o€
oTEVI YOPIKN £YYOTTA (KAT®). b | AdYy® TG KAvOTNTAS TOVG VO KOOUKOTOLOUV TOAVSVVOLES OOLES Kot
KPIOLOTO TOAAATA®Y TOTT®OV pLOCTIKNG Tpwteivig, Ta INCRNA eaivetat va givat wwitepa katdAAnAo yio
TLPVOGCT] TOV CYNUATIGLOD KVTTAPIKAV VTOGTPOUATOV. O GYNULOTIGLOS TOV TUPTVIKOV SLUUEPICUATOV Ond
ta. IncRNAs pmopet va fondiost otov dtoyopiopd Tov mupiva o€ SPOPETIKEG TEPLOYEG TTOL EVIGYVOLY THV
OTOTEAECLLOTIKOTNTO TV PLOUIGTIK®OV S1001KOCIHV. AVTE T Stapepiopata Hropodv va neptiappfdvovv

TEPLOYEG LE VYNAN GUYKEVTP®OT EWIKAOV PLOLUCTIKOV TapayOVTOV (0pLoTEPT ATOUAKPLVST) 1| TEPLAALPAvoLY

OLYKEKPLEVES BEGELS YOVISIOUATIKOD 0TOY 0V TTov pmopel va fpiokovial og StapopeTikd ypopocopata (deSid
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amopdakpuvon). ¢ | H éxepaon tov InnRNAs (pof kot pmhe) pnopei vo emtp£YeL T SLVOLIKT GUVOPLOAGYNOT|
KO OTOGLVAPLOAOYNOT TOV AEITOVPYIKMV TUPNVIKOV SIOUEPIGUATOV. AVTA T, SlopepiGOTO LTOpEl va
TEPLEYOLV TIG 1d1e¢ pLOOTIKES TPpWTETVEG (YKPILoug KOKAOLS), 0ALG GUVOPLOAOYOVVTOL YOP® OO OLOPOPETIKEG

Béoeig yovidimpatog Aoym tng 8éong Tov tomov INCRNA

2.2 Emyevetiki] enidpoon nepipaiiovrog

Eivar kowvmg amodektd 0Tt ot KANPOVOUIKEG TANPOPOpieg HETOSIOOVTOL GTOVS ATOYOVOLS
pécw aiiniovyuwv DNA kot 01t omowadnmote aAiayr g axoiovBiog DNA katd
petadoon eivoar toyaio ko, €KTOC omd To  petaAralloyova, Oev  emmpedletan  omd
ePPaAAOVTIKOVG TOPAyovTEG. QQ0TOGO, 01 TPOGPATES EPYOUGIEC OTOV TOUEN TNG EMIYEVETIKNG
avVaQEPOLY TTMOG QTN 1 KANpovould tov aAiniovyidov DNA dev eivar o udvog unyoviopog
OV VIOKPVTTEL TN SLOYEVEAUIKT LETAOOGT PUGIKAOV, GUUTEPUPOPIKDOV KOl CLVOLGONLOTIKOV
YOPOKTNPOTIKOV o€ Inlaotikd. EmmAéov, elval mAéov yvwotd OTL T0 EMYOVOUETPO UTOpPEL
va dtopopemBel omd pia Towidio TEPIPAALOVTIKOV TAPAYOVT®V, GUUTEPIAAUPAVOUEVOY TOV

ANUKADOV 0VGLDV, TNG S0TPOPTG KOl TOV TPAOOV TEPPAALOVTOG, KaBMG Kol amd T yrpavon
(4).

Q¢ €K TOVTOV, TO EMYEVAOVIO TAPEYEL L0 GNLLOVTIKT O10CVVIEST] LETOED TMV YOVIOI®OV Kol TOL
nepPdAiovioc Ko pmopel vo Bswpnbel ¢ évag mBavog pnyoviopog yoo por toyeio

SlYVENKT] TPOCAPLOYY OTO TEPBAALOV.

O Conrad Waddington eiofjyaye tov Opo "emryevetikn" otn dekaetio tov 1940 yuo va
weprypdyel T aAANAEmOpdacel; yovidiov-mepBAALOVTOG OV TEAMKA 00MYyoUV o€ €va
oLYKEKPEVO povoTumo (166). Apyikd ypnoomoince ovtdov tov Opo G€ OVUTTLEINKO
mAoiclo Yoo vo amewkovicel TG MHOVIHEG oAAayég ot [ovidwaxkn evepyomoinom ko

OTEVEPYOTOINGT OV ATONTEITOL Y10t KLTTOPIKT d10pOPOTOiNG).

Evo ot pnyoviopol v avtég tig petaforés Mrav dyvootor tOTE, Bewpoldvior TOpa
mOavoTaTo TO AmOTELESUA JPOPETIKNG LeBLAimong Tov DNA kot / 1| LETO-UETAPPACTIKAOV
YNUIKOV  Tpomomomocewv ¢ ypoupativinig (69, 137). H 1péyovca ypnon tov 6pov
LETATPATNKE £TCL MOOTE VO TOVIGEL TIG MMTOTIKEG 1 UEWOTIKE KANPOVOUKES OAAQYEC OTNV
YOVIOWIKY] €KQPOOT) 7OV OV O0QeilovVIOl GE OMOWONTOTE UETAPBOAY otV OoAANAoLYiN
VOUKAEOTOIOV 0AAD HAAAOV G€ TPOTMOMOMGES TOL oL ToL popiov DNA kot Tng
ypouativig. Avtéc ot tpomomomcel tov DNA mepthapfdvouv Proynukés petafoirég

ovykekplpéveoy Cevyomv Pdoswmv, ovykekpuéva peboiioon tov CpGs (kvtociveg mov
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aKoAoLBOVVTOL QUECHG OO TNV 00LOVIVI), N TPOTEVAOV 1GTOVIOV TLPHVA 1| TAPUAAAYDV,
kaBdg ko dopn PBpdyov M ypopatocivnig DNA (92).Zta Onlaotikd, m ocvvnbéotepn
EMYEVETIKN TpoTmomoinon tov kKAwvov DNA mepthapfdver v eviopatikny petaeopd piog
opadog pebviiov oty wéumtn BEon vrodlewpdtov Kvtocivig oe dvovkAeotidw CpG (127).
H pebovrimon tov DNA €yet moAlovg yvmoTohg pOAOVG GTOV OPYOVICHO TV ONANCTIK®V.
Katd ) dibpxela e avantuéng, elval amopaitnto vo Snpuovpyncovy e01KA Yo TOV 16TO
potifa éxepaocng yovidiov (137). Eivor emiong onuaviikd yo v oamevepyomoinon tomv
YPOLOGOUATOV X, 6mov T0 X-YpOUOCOUN GLOTA 6To. ONAVKE Kot Y10 YOVIKY OmoTUTMOT),
6mov £va yovikd aAAnAopopeo adpavomoteitan (43). To mpdtumo g pebviioong tov DNA
011§ vnoidec CpG mov Ppickovrar Eviog 1 KOVIAQ OTIG TEPIOYES TOL VIOKIVNTH Eival YVOGTO
O0TL emnpealel tov puOud pETOYPOPNS TOL YOVISiov pETABAAAOVTOG TNV TOTIKN OOUN TNG
YPOUOTIVIG KOl TPOTOTOIDOVTAG £TGL TNV TPOSPOoT TOV TapayOvTIwVv HeTaypoers cto DNA
(127). Toa mpoétvmo pebviimong DNA kabiepdvovtar kot Swotnpovvior pe 11 DNA
pebvrotpavopepioeg (DNMTs), mpwteiveg déopevong CpG pe pebBviopdoo kot OTMG
amodeiybnke Tpdoeata, pikpa uopia RNA (26, 31, 52, 98, 167)

Yrhpyovv opketd otoryeid MOV OMOOEIKVOOLV OTL TO YNUIKE TOEKE €YOVV OPVNTIKEG
EMATAOOELS Ol LOVO ot Atopa ov ektifevion dueca otnv ToEKN ovcior aAAd Kol GTOVG
amoyovoug Tove. 'Eva amd ta o dpapatikd mapadetypota eivor n o1oubvAoctiAestpoin, Eva
OLVOETIKO UM OTEPOEIDEG O10TPOYOVO OV GuvtayoypaenOnke tn dekaetio Tov 70 yoo va
armoeevyfel 1 amofoin oe yvvaikeg pe 10T0pKd amoPoidv. Evd 10 @dpupaxo Pondnoce tig
EYKVUOGVVEG VO, UNV amofalovy, TpokdAece coPapég avorTuElaKES avopaiieg ota Epppoa
Kol avénoe Tov Kivouvo Yo KopKivo Tov HasTOD Kot GTTAVINS LOPPNG OOEVOKAPKIVMDLATOS GE
KOpiTow TV OMOlmV Ol UNTEPES EKTEOMKAV GTO PAPUOKO KATO TO TPOTO TPiunvo g
eykopoovvng (118). Emutdiéov, o xivouvoc epedviong kopkivov @aivetot vo petadidetal Ko
omv emduevn yevid. Mo kKAvikn perétn ovépepe 0Tt éva kopitol nlkiog 15 etdv, g
omoiag M Yy ™g untépag extédnke oe O1bLAOGTIABESTPOAN KATA TN OLIPKELD TNG
EYKVLOGUVTG, OYVADGTNKE LE TOAD GTAVIO, LOPOT KOPKIVOL HIKPOV KLTTAPOV GTIG MOONKES
(17). TToAAég Tep1oGOTEPES EYYEVEIG UNTEPES OO TO AVOUEVOUEVO avETTVENY ETTIONG KAPKIVO
TV wobnkdv (159). ITapdro mov ta gvpuaTe oLTE etvor amd TO. TPOTE Kot TPEMEL VoL
emPefarwBoiv amd meportépm HEAETEG OlOYEVENKNG TPOEAELONG, VLMOOEIKVLOLV OTL 1
emProfng emidpacn &vog @oapupdakov pmopel vo petadobel amd yevid oe yevid. Tétoto
Jtryovidlakd oamotédecpo TG SBuAoCSTIABESTPOANG TapatnpnOnke emiong 6€ MOVTIKIAL.

[Mopdpota pe Tov AvBpwmo, 1 meptyevvnTikn KO0 OTIC TPOKAAOVUEVES A TO PAPLOKO
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avOUoAiEG 6TV €EEMEN TNG UNATPOG KOL GTOV KOPKIVO TNG UATPOG GTNV TTPATN Kot Tr de0TEPT
YEVIA. AVTEC Ol OVOUOAIEG TIGTEVTE TMG TPOEKLYOV OO U1 QLGLOAOYIKY HeBLAIGN TOL
DNA oc¢ éva yovidio mov eléyyxel v e&€MEn g untpag (yovidio homeobox HOXA10) ko
o€ yovidio kopkivov g untpag (20., 2003, Newbold et al. Haven, 1997).

H petayevéostepn petddoon tov emPAoPOV ETMTOCEOV TOV EVOOKPIVIKMV SLOTOPOKTMV TOV
VIApYoVV 6To TEPIPAAAOV paG emdelydnke o€ apovpaiovg, 1600 oTo ONAvKaE 660 Kol GTO
apoevikd. Ot apovpaiol mov eKTEOMKOV GTOV EVOOVKPIVIKO dlaTapaktnpacth BvkAoloAivn,
€V, LUK TOKTOVO TIOV YPNOHOTOLEITONL GLVIOMG Y10 YEOPYIKES KAAMEPYEIEG PPOVT®V 1 TO
peBoEuYA®PIKO TOPOUGITOKTOVO, KATA T OEPKELD TOL TPOGOLOPIGHOD TOV YOVIOLOKOD VA0V
(epuPBpvikd otddw ES-E15, FI), épouvv peiopévovg apBuovg omeppoatolmapiov Kot
KIVNTIKOTNTO GEPLOTOG KOt CVENUEVT] ATOTTMOON OTEPUOTOYEVAOV KuTTapmV (40, 160). Avtd
To YVOPICUOTO TOL TPOKAAOVVTOL OO TO QAPLOKO HETOOIOOVTOL GTOV OPCEVIKO OTOYOVO
LEC® TNG OPCEVIKNG YEVETIKNG YPOUUNG O TPELG YeVIEG amd v ékbeomn oto to&kd (F2-F4)
Kol oyetilovtar pe pn euoloroyikn pebvAioon tov DNA oto oméppa (4). H ékbeon o
Bwiholorvn and to E8 g to El14 Bpénke emiong mwg mpoxoiel avopoiies otnv
EYKLUOGVVT|, GUUTEPIAAUPOVOLEVIC TNG ALLOPPAYING TG WNTPOS KOt / 1 TNG avolpiag, o€ 00O
veviég o yovaikeg (115). EmmAéov, emnpedlet  yovipotnra, n fvkholoiivn avédvel emiong
TO TTOCOCTO EMMTOGNG TOL GYNUATIGHOD OYK®V GE€ NAKI®UEVOLS GvOpES oV eKTIBEVTOL OE
BwvkdoloAivn (F1) mpoyevetikd ko otovg amoyodvovg tovg (F2-F4) (4). ‘Etol, givar mAéov
TPoPavEG OTL M €kBeon o€ yMUIKA ToEKG cLOTOTIKA EMNPEGLEL TNV PLGLOAOYIKT HeBVLAI®O
oTo. dtopo oL ekTifevTo Kot 1 OpopeTikn peBvAimorn umopel vo petadobel Ko oTIC
enopeves. Avtd to amoteAéopato mopapévouv ko’ OAn 1 owdpkew {oNg TOVE Ko
eEaxolovBovv va vtapyovv oe nAKiouéva {do. O unyoaviopdg HeTadoons vrootnpilete TmC

elval To amotédecua ¢ avouoing pebviioong tov DNA ot PAACTIKY YpOLu.

2.2.1 Emvyevetikn KAnpovopa Kot Statpo@r)

Topa yivetar cagég OTL 1 KoK S10TpoP] 1 N LEW®PEVN SoBeGILOTNTA TPOPNG Umopel va el
KOTOGTPOPIKES EMNTMGES € Owdpopes yevies. 'Eva a&oonueioto mapddetypo tétolmv
EMNTOCE®V Vol 01 Yuvaikeg Tov VIOPANONKAY 6€ VIOCITIGUO Kot TO TEAELTAIO TPiUNVO
™G €YKLHOoLVNG, eEantiag €vog valloTikKoy eumdpyKo Yo v TPOoUnde Tpoeinmy o1t

Avtic Olavodia katd ) dudpketa tov B Tlaykoopiov TToAépov.
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Ta Bpéen mov yevwwnOniav and avTég TIG Yovaikes avaeépniay 4Tt £x0VvV KPOTEPO PAPOS
Katé T yévvnon kot avtd mapotnpninke emiong otn petémelta yeved mopd to yeyovog Ot
OgV VINPYE TEPAUTEP® SOUTNTIKOG TTEPLOPICUOG KATA T SOAANYM 1 TV €KTPOON. AVTEG OL
TOPATNPNOES VTOONADVOLV S10yOVISIOKO OTOTEAEGHO TNG JTPOPNG OTO PAPOC KOTA TN
vévvnon (151) . M mpoceatn perétn avépepe mepartép® OTL 11 d1dbeon TPOPIH®Y NG
Yyldg Kot Tov wammoy ¢ cvlbyov givor cuvoedepnévn He To 0 Kivouvog Bvnolpudttag o€
EYYOVEG Ko €yyovia, avtiotoyyo. Avtd mapoatnpndnke Otav M mapoyn TPOGIH®V NTOV
OVETOPKNG KOTA TN SApKELX TNG apYNG TEPLOOV OVATTVENG OTO LEGO TNG TTOOTKT|G NAKioG
1060 GTOVG TONMMOVOES OGO Kol KUTE TNV TPAOUN TPOYEVVNTIKN Kol LeToyevvNTIKN {on TG

yuyldg (121)

[Mapoépow  @owvopevo mapatnpndnke oe  mepapatoloa, Wwitepa ©€  apovPOiovg
VIOGITIGUEVOLG TPV N KoTd T dtdpketla g kumong (39, 175). Onwg kot yio TV oAAavOIKN
netva, o1 OnAvkol apovpaiot Tov lyav dlonta YUpUNANG TEPIEKTIKOTNTOS GE TPMOTEIVES TPV Kot
KaTA TN OdpKeln TG KONONG EKOVOV VEOYVE HE YOUNAOTEPO COUOTIKO KOl EYKEPOUAKO
Bapog, amotéleopo mov cvoyetiCeton pe peliwpévo eminedo DNA ko mpoteivng otov
eyKEQPaA0. Avti N pelmon O0ev TapotnpNONKe OTAV EUPAVIGTNKE TEPLOPIGUOG TPOPNG UETA
TOV TOKETO. 6TOCO, 1 EMIOPUCT KANPOVOUNONKE 0md TOVG AmOYOVOUS TMV VTOGITICUEV®V
VEOYVOV ToV emiong eiyov acvvnoioto younid copatikd PBEpoc eyKEPAAOL KOU GMUATOG
(175). Ov andyovor dedTepnG YeVIAG Elyov cLYKPUITIKA yaumAd Bapoc yévvnong, eiyov
Bpadvtepo puOUO ®Pipavong Kot ELPAVIGOY KOKN YVOOTIKY arddoon oto AafvpivOo Hebb-
Williams (39). Aedopévou 01t avtég o1 HEAETEG OE TPOKTIKG TPayHOTOTOONKaY TPV and
TNV HOPLOKY TPOOOO GTNV EMLYEVETIKY, Ol UNYXOVICHOL TTOL OETOLV TN UETAOOCN TV
OMOTEAECUATOV U0G KAKNG OLOTPOPNG TAPUUEVOLY AYVMOGTOL, OAAG Ba TV EVOl0PEPOV Va

dtepevvnbovv.

AOyo ™G adénong g moayvoapkiog oTIS OVTIKEG YMPES, HeAeTONKe emiong Kot 1
Jyovidlokn €midpacn HOG UNTPIKNG OlonTag LYNANG MEPLEKTIKOTNTOG O Awapd o€
emopeves yeveés. H untpikn ékBeom oe vynAn meplektikdtra o€ Mmopd avEavel To UNKog
TOV GMOUOTOG Kol UELOVEL TNV gvancOncio otnv tvooviivn 000 yeviég g apykng £kBeong
(47). Avtéc ot avopodrieg pmopovv va petadofovv 1060 amd v untépa 66O Kot omd TovV
TATEPO, KOL TO OMOTEAEGHO EVICYVETOL TEPAUTEP® OTAV EKTPEPOVTOL ONAvkol Kot apoevikol

andyovol TG uUnTpikng ékBeong og vYNAN meplekTikOTTA 68 AMTopd. (47)
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I'evikd avtd To EVPMHOTA GTOV AVOPOTO KOl T TPMKTIKA VTOINAMVOLY OTL EXLYEVETIKOL Kol
TEPPUALOVTIKOL TOPAYOVTES EUTAEKOVTOL GTY| LETAOOGN TOV OOTEAECUATOS TG OVETOPKOVS
N vrepPoikng dilaitog, aAld avtol o1 mapdyovieg mopauévovv dyvmototl. Eivar mbavo va
etvar ToAlamAdota, aAAG po Tpoceatn perétn £6eiée petaforéc ot pebviioon tov ONA
tov vrokivnt Tov GHSR Gtov gyképaio TV mOVIIKOV oL exTifevTol o€ diatta pe VYNAN
TEPLEKTIKOTNTA 6€ Mmopd (47). QotdG0, amaTeiton TEPIGGOTEPT EPEVVA V1o VL KOOOPIGTEL 1

€KTOON TNG GUUPOANG TOV EMLYEVETIKAOV UNYOVIGLDYV.

Emyevetikn kAnpovopd kot ¢Tmyo tp@dipno tepipailov

H emppon ¢ modtrog tov mepPdrioviog otig apyéc e (ong Pploketal oe €vtovn
épevva. Eivar mAéov oe peydho Pabud oavoayvopiopévo OTL 11 KOKOTOINoMm M TO TPOvua
emnpedlel évrova ta dropo kob’ 6An 1 ddpkewn e vk g Cmng Tovg. MokporpdBeoieg
UEAETEC AMOKAAVYOV OTL 1] OPOGIMOT TWV TOUOIDOV TPOPAETEL TNV IKAVOTNTA EVOG OGOV VoL
OO PPOVEL TIG KATOAANAES oY€oelg HeTah TOV OUOTIHMV KOl TV KOW®OVIKOTNTA TOV, TN
CLUTEPIPOPE AVAANYNS KIVOUVOD, TNV EMTLYI0 TOV oYOoAEiOL 1 TO TOGOGTO eykotTdAetyng. H
emtuyio 6TO OYOAEI0 Elvol TPAYUOTL L0 GNUOVTIKY TOPAUETPOS TOL Umopel va TpoPArepOel
ue axpifeta 77%, Paciopévn omoKAEIGTIKG 6TV TOOTNTO THG TPOYNG Ppovtidag (Harper,
2005, Sroufe, 2002). EmumwAéov, 1 KOKOUETAYEIPIOT KO TO TOOKA TPOVUATO EIVOL YVOOTO OTL
avéavovv tov kivouvo kotdbAlyme kot dlatoapaydv dyxovg oe eviAika dtouo (72). Evod
VILAPYEL EVOL VYNAO ETTESO PETAGOONG TMOV SLUTAPUYDY AYYOLG KO L0 IGYLPT OYECN HETAED
dtapoy®v avnovyiag yovéo kal moudlov, ovtd dev pmopet va e€nyndeil amd tovg yoveig
uoévo, oAAG avt’ avtov umopel vo mwpoPrepBel amd 10106VOTATIKOG TOPAYOVTESG, OTMC

locvykpaocia (44, 93, 105, 144, 171).

H eppovn| tov dwtopaydv mov umopet va £(ovv TpokOyeL amd TV KOKOUETOYEIpIon otV
TOLd1KN NALKIOL 001YNGE TOVG EPELVNTEG VAL dlepELVIIGOLY €6V M ueBvAimon Tov DNA mailet
Kamo1o poAo. g apovpaiovs, 1 TOGOHTNTA TNG UNTPIKNG PPOVTIONG TOL TAPEYETOL KOTA TNV
PO avamtuEn éxet amodeyyBel 0t emmpedlel 1o mpoTVIO TG peBLVAiwong DNA oto
eYKEPOAO TOV HIKPOV TOVTIKIOV. Mg Bdon T aToKES SIOKVIAVGELS OTN UNTPIKT GPOVTION
mov mapéyovtar and Onivkovs apovpaiovg, o Michael Meaney kot ot cuvadelpoi Tov
OlEPELVNGAV TOVG UNYXOVIGUOVG 7OV UTOPOVV VO, DITOGTOVV OLTEG TIG OlakLpaveels. Ot

OnAvkoi apovpaiot emhéybnkav pe Paon v wKavoTTd TOVg VO KOAMEPYNBovV Kot
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tomofetOnkav oe dVo opddeg Bepameioc, vynA voonleio ko apbpitida (ABN-LG) kot
yopunAn ABN-LG. Meghéteg tv veoyvav mov ektpépoviol amd vynid epdypata ABN-LG
€0e1&av OTL aVTA Ta VEOYVA £x0ouV avENUEVN €KPPOOT YALKOKOPTIKOEWOVS vtodoyéa (GR)
OTOV WTOKAUTO, GYVPOTEPT] KOl YAVKOKOPTIKOEWN evailcincio avadpaong omd ta piKpd
etepd ABN-LG (169). Avtég o1 emdpdoelg cvoyetiotnkay pe younidtepn pebviioon tov
DNA omv mepoy mpoaywyod tov GR kot por oxetilopevn avénon g 0£6HEVONG TOV
EMAYOLEVOL OO TOPBEYOVTO OVATTUENG TOV VELPIKOD TOPAYOVTO TOPBEYOVTO LETAYPOPTS TNG
npowteivng A ommv mepoyn mpoaymyov tov GR (169). Emumiéov, &dei&av 0T OAeg ot
emOpAcels TS LVYNANG ektpoeng ABN-LG Ba pmopodcav va avtioTpapodv 6Toug EVAKOUS
amoyovovg He evdoeyKePaAlokowlakn €yyvon L-pebeoviving, n omoia opa ¢ d0TNG
puebviopadoc (169). Avtd kotadeikvOer 6Tt ot OAAOYEC OTO  EMLYOVOUETPO  TOL
onuovpyovvtot and 1o TEPPAALOV KOTE TNV TPOIUN OVATTLEN UTOPOVY VO AVTIGTPOPOVV
and mePParirovTikovg epeopodg akOuUN Kot 68 EVIMKES, Pe ELpact) oty ’mhactikotnTe’’

™G peBviimong tov DNA o6tov eVviAIKO YKEQAAO.

Ta gvprpato amd To TEPAUATE TOV TPOKTIKOV emPeParddnkov Tpdseata omd o LEAETN
oTOV AvBpwTO OV APOPOVCE TO TPMIUO TEPPAALOV o1 Onpovpyia potifov pebviinonc.
Avti 1 pelétn mopeiye amodeilelc 0Tl | TodIKY Kokomoinon oxetiletol emione e avAOUOAN
pebvdioon tov eviAikov avBpamivov gykepaiov. (100). H pebviimon otov mpoaywyd
VTOOOYEN YAVKOKOPTIKOEDOVS E0IKOD YL TOV VELPOVA OTOV €YKEPOAO TV Bupdtomv
OQLTOKTOVIOG TOV EYTHKOV KAKOTOINGM GTNV TodIKT TOVE NMKIO TOV oNUavVTIKE ynAdTEPN
amd 6, Tt ota OOpaTe ovToKTOViaG TOL deV Elyav KokomomOel 1 and T ATopa OTOV NTAV Y10l
control. H avénon otn pebvlioon ovoyeTioTnKe HE UEIOUEVN EKQPOACT] TOL VTOJOYE

yAvkokoptikoedmv (100)

[Tépav ¢ orhaynig ™ pebBvMmwong, oamodeiybnke emiong mpoceato OTL évo KOKO
petayevvnTikd  mePPAAAOV  €xEl OC OMOTEAEGHO  OlOYEVENKT HETAOOGT]  OVOUOAIDV
peBvAimong otov eyképaio tov apovpaiov. Ta pkpd movtikie Tov AapPdvouvy nuepncla pe
Un TO0TIKN QPOVTIdN Omd TIG UNTEPES TOVS GLUTEPIAQUPOVOUEVOL TOV TOTHUOTOS TMOV
LIKPAV, TNG TTMOONG, TOV CLPGILATOS KL TNG EVEPYOD AmOPLYNG amd Un Proloyikd Katd
dupkela Tv petayevvnTikov nuepav (PND) 1 éog 7 éxouv pewwpévn ékepaocn BDNF kot
avénpévn pebBviioon tov yovidiov BDNF otov mpopetomaio @rod o6tov evnikiwBovv
(131). Ot andyovol v ntukdv mov ekTéONKOY 68 Kakoneo Katd T S1GpKELD TG TPOIUNG
Comg €de1&av emiong avEnuévn pebBuiioon tov BDNF otov mpopetomaio grod (131). Ta

evpfuata eivar Wwitepa evolapépovta 010tL, oTov AvBpmmo, 1 avénon g pebvAiioong tov
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yovidiov BDNF otov petomniaio Aotd cuvoseTal pe HEYAAES YOYDOELS OTMG 1 oYLoPpEVELL
kot 1 durodkn| dwatapoyn (107). ‘Etot, avt) n HEAETN 6TOVG 0povpaiovs VITOSEIKVOEL OTL 1)
KOKOTOINOT KATA TNV TPOYUN ovATTUEN UTOopel Ol LOVO va TPOodoDETEL dTopa e LEYAAES
YOYOOELS OAAGL KOL Y10 TOVG OOYOVOLG TOVG UEC® UETAOOONG U1 QUGIOAOYIKOV HOTIPwV
pebviioong otig emodpeveg yeviés. Eivar onupoavtikd 6t1 1 KakopeToyeipion Katd TV TpON
avATTLEN TPOKAAEGE TNV KOKN @POVTION TNG UNTEPOS 6TOVG ONAvKoLg amoydvovg, dtav ot
oot giyav veoyvd (131). 'Etot, ot petaforég ot peburiioon tov BDNF otov eyképaro tmv
amoYOvV®V omd TO KOKOTWOUUEVO TOVTIKIO Umopel va TPokLYOLV &ite omd UETAOOOM
pebviioong pécm TV youetav gite amd aAlayég otn pnebviimon mov TpokaAoLVTOL Ao TN
HETAd0ON KOKNG @povTidoc e pntépag otig yevies. Evolapépov mapovoidler to 611 n
dwotadpmorn  HeTad TO MOVIIKIMV OEV OVTIGTPEPEL TANP®G TIG UETAROAES TOV EMITES®V
pebuiioong, yeyovog mov LIOdNAMDVEL OTL 1 UETAYEVVNTIKY eumelpion dev givor o povog

napdyovtog mTov cupPdiiel otnv petddoon vt (131).

KEDAAATLD 3. .o e e e
3.EINITENETIKH KAI NEYPOEK®YAIZEMOZX. ..o,
3.1 Emyevetikn kot Kevrpuko Nevpiko ootnpo

Mo emmA£0oV TTUYN EMIYEVETIKOD EAEYYOV TNG YOVIOLOKNG EKPPUONG OVOOVETUL TOPO LEG
and TPOSPUTEG UEAETEC EMYEVETIKMOV LOPLOKAOV UNYOVICU®OV GTO VEVPIKO cvotnua. Etot,
OLOOMPEVOVTAL TEICTIKG GTOLYEIN OTL O1 EMLYEVETIKOL pUnyavicpol 6ev cuuPdilovyv pdévo ot
(POVOTVLTIKT] GKANPT GUVOEST GE KLTTOPIKO emMinedo. Avtifeto, 6TO VELPIKO GLOTNUO LE TNV
apBovio TOV TEPUATIKA O10POPOTOUEVMV, 1] O0POPOTOMUEVEOV KUTTAPWOV, Ol ETLYEVETIKOL
punyaviopoi tailovv eniong poro otnv o&eia pHOUIoN TG YOVISIOKNG EKQPACTG MG ATAVINGT
og mePPOALOVTIKG GHLOTO, KATAYPNONG QOPUAK®V Kol TV Tpocapuoyn. EmmpocBitmg, ot
emryevetikol pnyaviopol @oaivetor va cvoppdilovv 1660 OTIG YuxTpikéG OGO KOl OTIG
VEVPOAOYIKES Ol0TAPOEG. AVOOPOUIKA, 0LTOL Ol POAOL GTOVG EMLYEVETIKOVS HOPLOKOVG
UNYovicovg iowg 0ev mpokarohv Ekminén. Ot emtyevetikol unyavicpot, akoun Kot 6to poro
TOVG OTNV AVATTVEN, GUUUETEYOLV GTNV JETAPN TOV TEPPAALOVTOS KOl TOL YOVIOIDUATOG.

210Vg €VPLTEPOVS OPOVS TNG VEVPOETMIGTNUNG KOL TNG WYLYLOTPIKNG, VITAPYEL L0 OVALOVOLLEVT)
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Hoyeio. GTNV EMLYEVETIKY], EMELON VIAPYEL L0 KPVUUEVT] UNXAVIGTIKY] OTPAOGCT TOL AEITOLPYEl

o1 d106VVoEST TEPIBAAAOVTOC-YoVIdidpaTog (Zynua 1).

Zynuo 1 To wotoped poviédo pe Eexmpiotéc kot Stakpitéc emdpaoelc TV yovidiov kat Tov mepPaAiloviog
otn ovumePlpopd (A) eivar TAéov yvootd 61t vrepmpoodopiletal. Avt’ avtol, ot oVyypoveg HEAETEG £xOoVV
OmEIKOVIoEL TO TEPIPAALOV Ko TNV gUmELpia. EVEPYODV €V UEPEL LEG® TNE AANOYNG TNE AVAYVOONE YOVISImV 6TO
KEVIPIKO VELPIKO OVOTNUO Y0 VO EMLTOYOVV TO. OMOTEASCUOTA TOVG OYETIKA pe ™ ovumepipopd (B). ‘Eva
GLOTOTIKO TOV S1AOIKOCIDV UE TIG OTOIES TO TEPIBAAAOV KoL 1) EUTEPio LETOPAALOVY TNV ATOUIKE GLUTEPIPOPA
TEPIAOUPAVOVV EMLYEVETIKODES LOPLOKODE HNYOVIGHOVE Otme puodon e doune e ypouotiving kot pebviinon
tov DNA. H 1ot0pikn diyotoéunon uetald me "evong” (yovidimv) kar tne "yarovyiag" (mepifdriiovtoc kat
eumelpiog) eivar vaepPfolikd amloikn - ta yovidio kot M eumelpio givar unyovikd cuvoeacuéva. Emyevetkol
poptakoi unyavicpoi cuppdArovv oe avthv TV oAAnAenidpaon.

Emyovidrokd onpeia

Yndpyovv Vo Pactkoi poplakoi entyevetikol unyovicpol ot omoiot HeEAETOVTAL EVPEMG GTNV
Tapovoo PUBUICT TG OOUNG NG YPOUATIVIG HECH LETO-UETAPPACTIKOV TPOTOTOWGEWDY
16TOVNG Kot peBviimong tov DNA. AlAot emtyevetikol poplaxoi pnyoavicpoi, 0nwe n pOduon
NG YOVIOIIKNG EKQpAoNG HECH TV Un kKodwomompuévay RNAs Kot Tov Unyovispoy mov

BaciCovtat oty mpwteivn prion, gival ewiong YvooTd OTL LTAPYOLV.

O pdTog peillwv unyoviopds pe tov omoio 1o yovidiopa propel va emonuaviet emyevetkd

etvar n peBvriimon tov DNA. H peBviioon tov DNA givor pua dpeon ynukn tpomomoinon

32

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 01:01:40 EEST - 18.224.63.195



LG TAELPIKNG 0AvGidag Kutooivng M omoio mpocsBétel i opdoo -CH3 dwpéoov gvdg
opoomoAKoy decpov. MebvAiowon tov DNA katoivetor amd o Koatnyopio eviopmv
yvootov ®g DNA pebvitpavoeepdoeg (DNMTs) (116). Ot DNMTs petagpépouvv
neBvAopadeg o€ vwoAeippata KuTooivng péoa og pa cuveyn aAvcidoa DNA, edwd otn 0éon
5 tov daktvdiov mopudivng (29,136). Aegv eivar dvvatdov vo pebvlidvovior Oleg ot
KLTOGIvEC. ZUVNOMG 01 KLTOGIVES TTPEMEL VO 0KoAOLOOVVTOL OUECHOS ad Hia Yovavivn Yo va
puebvimbovv (15,24). Avtég ot adinAovyieg dtvovkAieotidiov "CpG" eivar oe peydro Pabud
VTOEKTPOCMTOVUEVES GTO YOVISIpa o€ oyéon pe avtd mov Ba mpoPrepbel oe o Tvyoia
mlavomto. Qotdco, mepimov 10 70% TV dwvovkieotwiov CpG mov vmdpyovv eivar
uebvimopéva (38). Ta vmdiowma «Koavovikd un  pebviiopuéva  dwvovkieotiow CpG

enpavifovtat og PKpEG ovumAiéypata, Yvootés og "vinoideg CpG" (60,16)

Ynrdpyovv dvo maporirayés DNMTs: DNMTs "maintenance" kot DNMTs "de novo". H
evlopukn woopopery DNMT1 egivon 1 DNMT maintenance. Ot DNMTs 3a kot 3b givon ot
wopoppéc DNMT de novo. Téco 1 maintenance 6co kot ot de novo DNMT ekppdlovrat
010 TEPLGGATEPQ KOTTOPO TOV oOUaToS. Ot dvo maparrayég tov DNMT dwagpépovv og éva
ONUOVTIKO onpeio, mov oyetiloviat pe Tig GVVONKeS KAt amd Tig omoieg o peBvAidvouy 10
DNA. Ot DNMTs de novo peBvAidvvouv mponyovpévee un pebvhopéves 8éceic CpG oe
0éceic DNA mov dev €yovv pebBviokvtooivny oe kavévo amd ta ovo tunuatoe DNA. H
wopoppiocc.  DNMT maintenance pebvolover mupebviiopévo DNA-DNA  mov  €yet
pebviopévn CpG mov vdpyetL 1101 o€ Evav KAGVO 0ALL 0gv VTtapyel peBvro-Kvtooivn GTov

CUUTANPOUATIKO KADVO. AVTEG 01 300 SLOPOPETIKES IGOUOPPES LE OVTO TOV TPOTO

eEumnpetoHv 000 JPOPETIKOVS pOAOVG 610 KOTTOPO. Taw de novo DNMTs tomofetovv véa
onuoto pebviioong oto DNA, vy moapdderypo otov eivar cLYKEKPIUEVO YOVIOD OpyLKA
ClOTNONKAYV OC LEPOG TOV TPOGOOPIGLOV TG TOYNG TV Kuttdpwv. Ot DNMT cuvimpnong
dnwviCovv ta onpata pebvAiinong petd v kuttopikn dwipeon. Avomapdyovy ta onudolo
peBvAo-KuTosivng 610 véo cuvleTikd cuumAnpopatikdé DNA kKAdvo mov tpokimtel and v

avtypoer) tov DNA.

[Toeg eivar ot Asrtovpywés ocvvémeleg g pebBviioong tov DNA; Xtig mepiocdtepeg
TEPIMTAOGELG TOL £Yovv peietnBel péypt otryung, n pebviioon tov DNA oyetiCeton pe v
KOTOGTOAN TNG YOVIOLOKNG LETAYPAPNS KOl GE TOAAEG TEPUTTMOCELG M EKTETANEV peBLAMmOoN
tov DNA mpoxodiel mAnpn ciyoon tov oyetikod yovidiov. Ot akpiBeic poplokes depyocieg

pécm TV omoimv cupPaivel avtd givar cUVOETEG Kot o TEPLOYN £VIOVNG £PELVOG OTIS LEPES
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pog. Evtovtotg, éva amiomompévo poviého mapovoidletoar oty Ewdva 5. v ovoia, 1
pebviimon kvtooivng o dtvovkAeotidle CpG mpociappdvel mpmteiveg décpugvong pebvio-
DNA, oe ovykekpyéveg 0Béoelg oto yovidiopa. Ot mpwteiveg mov OeGUELOVIOL GTO
uebviopévo DNA €yovv 1660 ™V Tepoyn déopevong puebvio-DNA (MBD) 660 kot v
neployn eréyyov petaypaens (TRD). To TRD mpocrouBdaver mpwteiveg mpocapuoyéa /
scaffolding, ot omoieg pe ) 6€1pd TOVG GTPATOAOYOVV OmoakeTVAGGEG 1otV (HDAC) otnv
tonofecio. Ot HDAC petafdAirovv ) dopn TG XPOUOTIVIG TOTIKA - «YPOUOTIVI» €ivot O
0po¢ mov meptypapel cvumioko Tupnvikod DNA / mpwteivnge. Ta HDACs petapdiiovv
doun G YPOUOTIVIG HEC® TNG OMOUAKPVVONG OKETLVAOUAO®MV Omd TPMOTEIVES TLPTVA
16TOVNG, 00NYDVTAG GTN GLUTVKVMOOT TNG XPOUATIVIG KOl TNG UETOYPAPIKNG KATOUGTOANC.
‘Etol, péo® owtov tov obvBetov kKo moAD pvOulopevov Proymuikod unyxaviopov, m
pebvrioon tov DNA gvepyomoiel v tomikn pvouion g tpiodidotatng souns tov DNA kot
TOV GYETIKOV TPOTEVOV TNG 16TOVNG, UE amoTEAEGHO aAANAeTidpacn petacd g DNA kot
TOL TLPNVO TNG 1OTOVNG KOl HETAYPOPIKY] KOTAOTOAN He aAlootepikég pebooovs. Eivan
onNUavTIKO vo onpelmdei 6t evd n pebviioon tov DNA cuviBmg (ko 1otopikd) oyetileton
HE HETOYPOUPIKY KOATOGTOAN, TPOCQATEG HEAETEG £yovv dgiEel O6TL 1 pueBvAiwon tov DNA
UTOpEl EMIONG VO GUCYETIOTEL LE LETAYPOPIKT) EVEPYOTOINGT), LE UNYAVICUOVS IOV OV £XOVV

npocdilopiotei ue axpifeia (25,37).

Ewova 5: Eva omhomrompévo oyfua yia ) amocidrnen tov yovidiov mov eéaptdton and T pebviinon tov
DNA. H peBvriioon kvtocivig oe dtvovkieotidin CpG (yAewprtlovpia) mposhapPdvel mpmteiveg dEGLEVOTG
peBuA-DNA tomikd mpog dikég B€oelg oto yovidiopa. Oleg ot mpwteiveg mov decpevovtal 6to pebviiopévo
DNA éyovv meployr| déopevong pebvriov-DNA (MBD) kou pvBuictikny mepoyn petaypaens (TRD). To TRD
mpocAapPivel puOOTIKEG TPOTEIVES, Ol OMOIEG LLE TN GEWPA TOLG GTPATOAOYOUV TIG OMOOKETVALGES 1GTOVAV
(HDACs). Ta HDACs petafdiiovv tn dopn g XpOUATIVIG TOTIKA HEG® TNG OMOUAKPLVONG TV OUAdmV
axeTvAiov (Ac) amd mpwteivec Tupnva 16TOVNG (YKpileg oeaipeg), odNYDVTOG G GLUTVKVAOOT] TNG XPOUOTIVIG
Kol KOTOGTOAN TG petaypaens. Etvar onpoavikd va onpeimbet 611, av Kot ovtds givor o mapadoctokds Kot
KkaBiepopévog pohog TV TPOTEIVOV TPOsdeong HeBVA-DNA omv petaypoaeikny podbuiorn, to mpdceata
gupfuata vrootpifovv emiong v wWéa O0tL M pebviimon tov DNA pmopel emiong va cvoyetiotel pe
LLETAY POLPIKT) EVEPYOTOINGN).
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H e&étaon tov unyoaviopod g petaypaeikng oiyaong pe pebviioon tov DNA pog odnyel
ot 0e0TEPN UEYUADTEPT KOTNYOPIO, EMIYEVETIKMOV ONUATOV, HETO HETO-UETOPPOCTIKEG

TPOTOTOWGELS IGTOVAV.

Emyevetiki] emonpaven Tov 16ToTovev

Ot 1o016veg eivan eEapetikd onpaviikés mpwteiveg TV omoiwv M Aswrtovpyio eivor va
opyavavovv 1o DNA péca otov mopnva. Onmg avaeépOnie 6to mponyoduevo Keilevo, 6tov
mopnva, 10 DNA cvokevaletor opyytd o ypopativn, éva coumieypa DNA-tpoteivng mov
aroteleiton amd DNA og oA EMko, TPOTEIVES 1IGTOVAV Kol SIUPOPES GYETIKEG PLOUICTIKEG
npoteivec. H aAinienidpaon petold tov 1otovev, ol omoieg oynuotilovv Tov mupfva Tov
copatdiov ypopotivng kot to DNA, mpokoieital ev pépet amd v N-teMK) ovpd TV
TPOTEIVOV NG 10TOVNG. Mmopolue va. ovTtacToORE OTL N ypouativy elval évag mupnvog
OKT® TPOTEIVOV 10TOVNG (10Tdveg 2A, 2B, 3 ko 4, pe dvo aviiypaea kabe popiov) pe 1o
DNA tolMypévo yopo oamd avtd cav oxowi og Bivrot. Ot dopukég peréteg detyvouv 0Tt ot N-
TEPUOTIKES OVPEC TOV 10TOVAV TTpoeseyovy mépa and T0 DNA kot givor dobéoieg yio petd

™ petdopaon tporomomoeig (90).

ApKetég €101KEG OE0EIC PETO-UETOPPACTIKNG TPOTOTMOINONG VTAPYOLV €vIOG TV N-
TEPULOTIKOV OVPAV TPMTEIVOV 16TOVNG Kol 1] TPOTOTOinon owt®dv tev Bécemv puBuilel
OLVOAIKY| doun NG ypopativng. Enl tov mapodvtog, 1€60epig EexmploTég HETO- LETOPPUCTIKES
TPOTOTOWOEL, OVPAOV 10TOVNG £YOLV  YOPOKTNPIOTEL KOAN: aKETLAIWON, peBLVAiwoN,
ovfiitvimon kot @o@opvAimon. Olec avTéC Ol TPOTMOMOMCELS YPNOUELOVY MG

emtyeveTikég eTikéteg (149). Qotoc0, Ha aoyoAnboldue HOVO e TNV OKETVAM®OT NG 1GTOVIC.

H oketvdioon tov 1otovdv eueaviletor 6€ LIOAEIUUOTO ALGIVNG, CLYKEKPYEVO TNV
OUIVOUAdO TNG TAEVPIKNG OAVGIOOS, 1 Omolo OVGLCTIKE £E0VOETEPOVEL TO BETIKO TOVG
eoptio. Ot aketvrotpavopepdoes otodv (HAT) xotodlvovv tmv dupeon petagopd g
axeTvAOpadag amd aketvho-OoA oty oudda o-NH tov kotaroinwv Avcivng evidc pag
161oVNG (156, 155, 87, 154). H axetvAiowon 10tovNng gival pio avasTpEyiun d1aotkacio Kot to
évlopa oL KATOADOLV TNV OVOGTPOPN TNG OKETLAIMONG TNG 16TOVNG &ivol YveoTtd ©g

HDAC:S.

O1 Khooowég wopopeés twv HDACs katadvovv v amopdkpuven okeTVAOUAd®V omd

vroAgippoto Avcivng péow ocvotiuatog eaptopevov amd Zn2 (23, 55). H mpodcoata
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yopoktnpiopévn otkoyévela SIR2 tov HDAC ("Sirtuins") Aertovpyel p€ow evog unyoviocon
mov e€apTtdtonl Omd VIKOTWVOOIKO 0deviKd dtvovkAieotidlo (NAD), aidd dev Ba 10
avaAvoovpe €dm (22). Zto vmoPabpo, vmdpyovv cvvoAkd 11 SopopeTikég KAUGIKES
wwopopeéc HDAC, mov ywpilovior g dvo katnyopieg. Ot HDAC 1, 2, 3 kou 8 givar HDAC
katnyopiag I, evo n 1aén Il mephapPaver woopopeég HDAC 4, 5, 6, 7, 9, 10 xor 11. Ot
KMwowéG oopopeéc twv HDACs KatoAvovv Ty  OmopdKpuvern OKETVAOUAO®V  amd
vroieippato Avcivng ‘Eva e€aptopevo and Zn2 cvotnuo eoptiong (23, 55). H npodceata
yopaxtnpopévn owoyévela SIR2 tov HDAC ("Sirtuins") Asttovpyel péow evag unyovicpov
mov e&opTdtanl amd VIKOTWVOUOIKO adevikd dwvovkAeotiowo (NAD), aArd dev Ba ta
avaAvoovpe €dm (22). Xto vmoPabpo, vmdpyovv cvvoAkd 11 SaopeTikés KAUGIKEG
wopoppéc HDAC, mov ywpilovtar oe dvo katnyopieg. Tao HDAC 1, 2, 3 ko 8 givon HDAC
katnyopiog I, eved n katnyopia Il teptrappdvel icopopeéc HDAC 4, 5,6, 7,9, 10 ko 11.

Ot avaotoreic HDAC e&glilovtan ToyvToto oTIc PEPES HaG OTN QoapuoKkofopunyoavia, Adym
G mBavig paproyns tovg otn Bepameion Tov Kapkivov Kot TG ovadLOUEVNS THAVOTNTOGC
YPNONG TOVG GE VELPOAOYIKES Kol Yyuylatpikég dtatapayéc. Ot avaotorieic HDAC eival o
KOPLOG TPOTOG YEPICUOD TOL EMYOVIOUDUATOS OTIG WEPEG LOG PUPUOKOAOYIKMG. ATH Vv
dmoym kdmowwv kowmg dwbéoumv avoaotoAéowv HDAC, m Tpyootativny A (TsA)
avaotéArer T HDAC egvpémg oe aupodtepeg tic TdaEewg I wou II, evd ot avactoleic
BovTtupikov vatpiov kol VTOEPOVANVLALOKOD vIpo&apkov 0&Eog (SAHA, yvwotdg Ko g
Vorinostat 1 Zolinza) emiéyovv yio HDAC xatnyopiog I. To Boaimpoikd eivor emiong €vag
avaotoréag HDAC, aAAd ovtd T0 @appoko €xel emmAEOV GTOYOVC KOL O POAOC TNG

avaotoAng HDAC oty kKAvikn amoTtehespatikdTnTo T0V PaATpoikod eival acaeng ovtn ™

oTIYUN.

H xdpa mpoPreyn yi v gpunveio OAOV TOV UEAETOV TOV YPNOLUOTOI0VV OVUCTOAEIG
HDAC eivar 10 yeyovdg 6Tt M "amooketuAdon 16TovNnG" €ivor otV TpoylaTtikoOTnTo o
eopaipévn ovopacio. Ta évlopa amookeTvAdons 16ToVNG B Tpémel va TePypAQOVTAL LE
peyardtepn axpifelo g "amoaketvAdoeg Avcivng". Ot mhevpikéc alvcideg apvolémv g
AvGivig aKETVAMVOVTOL GE o EVPEiR TOKIALD SPOPETIKMOV KVTTOPIKOV TPMTEIVAOV EKTOG
amo TIG AmA®G 10TOVEG. O KOTAAOYOG TV YVOOTMOV OKETVAMMUEVOV TPMTEIVAOV Avcivng elvat
OpKETO  UEYAAOG,  CUUTEPIMAUPAVOUEVOV  TOV  TOPAYOVIOV — UETOYPAPNG,  TOV
KUTTOPOGKEAETIKMV TPOTEIVAOV Kol piag gvupelog mowidiag petafoikmv eviopwv. Ta HDAC
Aertovpyobv og OAEg OWTEG TIG TPMOTEIVEG Kol Ol LOVO GTO TPOTOTLIO VITOGTPMUOTOS TOV

wotovev. Enopévac, omotadnmote cuunepipopiky nidpacn tov avactoréov HDAC pmopei
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vo. OQeileTOl 0E OAAOIDOELS OTNV OKETVAI®ON MG €vpelog MOKIMOG EVOOKLTTUPIKADOV

oTOYOV.

Ot dod1kocieg PHeTAy®YNG GNUOTOC OV EAEYYOLV TNV OKETVAI®MGN TNG 10TOVNG GTO MPIUO
KNX poig apyiCovv va diepguvavtot. Qot6c0, 600 KATaypapEés 0dmV GNUATOd0TNONG EXOVV
eumAaKel 6TOV EAEYY0 TNG OKETLAIMONG TNG 16TOVNG Kot TNG OOUNG TNG XPWOUOTIVIG GTO MPILO
KNX péypt otrypnc. Mia 080¢ eival 6TV VIEPOIKOYEVELD TG TPMTEIVNG KIVAOTG TPOTEIVNG
pitoyovov (MAPK) - mapaderypatonoteitor amd v 006 ERK / MSK / CREB. Zg avt
dwdpoun puduileron to eEwrvttapikd onuo g kwvaong (ERK) evepyomoiel to katdvn
ptoyovo otdyov kot v Kivdon mov gvepyomnoteitoan and to otpeg (MSK), n omoia pe
CEPA TNG POGPOPLMAOVEL TNV TPWOTEIVT décpevong puiotikod ototyeiov Kukikng-AMP
(CREB) (152, 34, 19, 33). Avti n ¢@wogopvrimon kot gvepyomoinon tov CREB
npociapfPaver mpwteivn obvoeong CREB (CBP), n omoia eivatl éva HAT mov puBuilel v
Tomikn doun g ypopativig o¢ tunuoe g CREB-gloaptduevng evepyomoinong g

LETOYPOLPTIC TTUPMVIKOD YOVIOIOL.

H 6e0tepn yvoot) katnyopio onpatodotikig 0000 mov puOuilet tn doun e ypouativng 6to
opo KNX etvar 1 006¢ onpatoddtnong mupnvikov tapdyovia B (NFB). To NFB etvar évag
Tapayovtag petaypagns oécpevong DNA o omoiog eAéyyel TNV aKETLAI®ON TNG 10TOVNG Kol
™ doun ¢ ypouativng oto KNZ ue unyaviopuovg mov eEaxorovbovv vo peietate (88, 174).
To NFB gAéyyetar and tov avtifeto pvOuom avactoréa g kvdong B (IKK), o omoiog
glvalr o0 1010¢ o10%0G¢ MOAAGDV aviifet®v pLOUCTIKOV oNUOTOdOTIKOV onuatwv. Etot,
OLVOAIKA gival Yvwoto o€ avtd to onueio 611 1600 1 060¢ ERK / MSK / CREB 660 kot n
000G IKK / NPB evepyd pvOuilovv ™ doun g ypouotiving oto opo KNZ. Evkoia
umopobpe va vmobécovpe 0Tt moAloi onpaviikol mpodcOetol unyaviopoi mEPYEVOLY VL

avakdivedovv (117, 80, 28).

Emyevetikn) otnv avOp@mivy vonpooivi-Xovopopa Tng Yoylkns Kabvotépnong ko

YVOOTIKES OLOTOPUYES.

Yrndpyet éva onuaviikd ocOVOAO OMOOEIKTIKOV oTolyEinv, £0T® Kol EUUEC®V, OV
GUVETAYOVTOL OVOGTATOGCN TOV EMLYEVETIKOV UNYOVICUOV ©G ottty Pdon ywo v
avBpomvn  yvootikny ovcAertovpyia. Ilapaxdteo avoivovtor cOviopo 0600 YVOOTIKES
dwatapayés mov oyetilovtor pe emyevetiky] dvoAettovpyia: ovvdpopo Rubinstein-Taybi

(RTS) kot cvvopopo Rett (RS).
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Katd v epunveio avtdv tov opnudTOV 6T0 TOopOV TAICIO, VTAPYEL M0 CYLLOVTIKN
npoewonoinon. Katd v e&étoon avtdv TV TEPMTOCE®V €lval onUovTKO va yivel
OuKplon HETOED UG OVOTTUEIOKNG OVAYKNG YO TOVG EMYEVETIKOVS UNYOVIGUOVS TOL
EMTPEMOVY  TO OYNUOTICUO €VOG  (PLGLOAOYIKOD VEVPIKOV GULGTNUOTOC, EVAVTIL  HLOG
oLvEXILOUEVIC aVAYKNG Y10 QVTOVS TOVG UNYOVIGHOVS MG HEPOG TNG YVAOGTIKNG enelepyaciog
k0O’ eavtov otov eviihka. H mieioymoeio g mpocoyng Léxpt onuepa Xl dIKAIOAOYNUEVA
emkevipmbel 0ToVG avantuélakovg POAOVG TNG EMYEVETIKNG OTNV KAMEPMOTN TG IKAVOTNTOG
Y YVOOTIKY] Agrtovpyio otov evilika. QoTdC0, TO TEPOUOTIKO OES0UEVE VTTOJEIKVOOVY
emiong ™ OvvatdTNTO €VOG GLVEXILOUEVOL Kol €vEPYOD POAOL YL TOVG EMLYEVETIKOVG

UNYOVIGUOVG GTNV EVIIAIKT] YVOON.

To olOvdpouo Rubinstein-Taybi mepieypaonke yio mpd @opd omd tovg Rubinstein kot
Taybi 1o 1963 (132). 1 dtopo o€ kabe 125.000 yevvroelg maoyel amd cvvopopo Rubinstein-
Taybi xou 1 otovg 300 acBeveic mboyovv amd vontikny kabvotépnon. To cHvopouo
Rubinstein-Taybi eivat po kKAnpovopkn, ovtocmpotikny exikpatig aobévetn (122). Apketég
puerétrec €xovv Ocifel 0Tt ov acBeveic pe RTS €xovv mowideg petarraéerg otmv CBP,
CLUTEPIAAUPOVOUEVOV TMV ONUEINKOY HeETOALGEE®Y Kol Tov 5'- 1 3'-edMyenv (122, 18).
Onwc avagépbnke mponyovuévmg, 1 CBP dievkoibvel T yovidlokn petaypaen ovlevyuévn
pe tov evepyomompévo mopdyovia petaypopns CREB kot n CBP mepiéyer evdoyevn
opactikotnra. HAT, av xow n CBP éyel emiong wor dAAeg poplaxéc Aerrovpyieg. To
ONUOVTIKOTEPO CLUTEPACUO OLTNG TNG OVaPOpPag elval m mpdtacn 6Tl N petafindeico
opaoctpromre. HAT mpoxorel Tovddyiotov €va HEPOG TV YVOOTIKMOV EAAEWUUATOV TOL
oyetilovtar pe to RTS otovg avBpdmove. Me dida Aoy, avtd to evpiuota cvpupadilovv pe

™V 1Wéa evOg POAOL Y10 TOVG EMYEVETIKOVS LOPLOKOVG UNYOVIGUOVS GTOV GYNUATIGUO TNG

avOpOTIVING LVAUNG.

To ovvdpopo Rett mepeypbonke yo mpd™ Qopd t0 1966 amd TOV OwoTplaKd TodioTpo
Andreas Rett. To cOvdpopo Rett givon o kKAnpovouikn acbéveln mov cvvdéetarl pe 1o X
Ypouodcoua Tov TPocPiriet tepimov 1 otig 15.000 yuvaikeg nAciog 2-18 etdv kot ektipdron
ot glvan 1 dgvtepn aution vontikng xkobvotépnong otis yovaikes (49). H avantuén xoatd
dupkela TePImov TV TPAOT®V 6 uNvav ¢ {ong etvar pusoroyikn otovg acbeveic pe RS, pe
TO. GUUTTOUOTO VO ELEavIiovTol apykd Hetacd 3 unvov kot 3 etdv. To ofua katatedév g
RS eivon por anewkdvion 1@V GUVEYDOV CTEPEOTLMIKAOV KIVINCEMV TOV YEPLOV, OTMG TO
otpiylpo, t0 MAVOWO, TOo YTOTNUO kot / N 1o KTommuo. AAAo cvumtopato g RS

neplopfavouy  peltwpévn  avantuln  (copmepriapfovopévng TG UIKPOKEQOAMOS), U
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(QLOIO0AOYIKT avorTvon], ataéio 6To OO, AVTIGUO, EMANTTIKEG KPIoELG Kot AAAES VEVPOAOYIKES
dvolettovpyieg, pali pe pobnolokég SvokoAieg kol yvwotikd eAdeippota. TIpdoceateg
ueléteg deiyvouv OtL 1 petd@hAaén e mpoteivng ovvdeong uebvd CpG 2 (MeCP2) mov
Bpioketal oty ypopocouikn tepoyn Xq28 mpokaiei RS (145,3).

To MeCP2 cuvdéel Asrtovpyika tn pebviioon tov DNA pe ™ petaypoen yovidiov. O poiog
nov pmopel va dtadpapatiost 1 dotdpaln owToD TOV PUNYAVIGHOD GTO EAAEIPOTA LVAUNG
nov mopatnpovvtar 6t RS eivar akdun acaeng kot o MeCP2 mbavédtata Sadpapotilet
e&éyovta poAo kotd TV avimtuln. Qotdc0, dmmg Kot pe to RTS, mpdopatec avakoidyelg
avaQEPOLY OTL Ol emyeveTKol pnyoavicpol moilovv poAo ot padnomn kot ot pviun
VTOONA®VOLVY TNV TOAVOTNTA OTL OAEG Ol EMMTOGES TNG avemdpkelag tov MeCP2 oty
eKHAONomn Kot ™ yvooTikn Asttovpyia pmopet va unv givor kaBapd avortuSlakes. pdypartt,
T EVTVITOGLOKA TPOGPaTH Evpripuata amd o gpyactiplo tov Adrian Bird (67) vrootpi&av
mv Wéa 0Tl évag gvepyods, un avamtuélokoc porog v 1o MeCP2 gumiéketon emiong oe

dvoiertovpyio pvnung oyetilopevn pe v RS.

MepifariovTikdg TAOVTIOROS KO AVAKTION TG YOREVIIG UVI|UNG

Onwc meprypdonke oto mponyoduevo keipevo, ot avaotoreic HDAC éxovv avayvopiotel og
Kavol va, BEATUDCOVV TO CYNUATICHO TNG UVAUNG OE UEAETEG PLGIOAOYIK®V OPOVPOI®MY Kot
noviikowv. EmmAéov, o evpeio mowido TPOYEVESTEPWV EPYACTNPOKAOV UEAETOV OE
nelpopatélmo Tov TpoTocTdtnoay oto epyactiplo tov Bill Greenough (63) anédeile 611 0
EUTAOLTIOUOG TOV TePIPaAAovTog (OnA. H O1d0eon og peyding mowkiMog moryviolov,
OLOKEVMOV AOKNONG Kol KOWVMVIKA TEPITAOK®MY KATOIKIDV) EVIGYVEL KL TN YOPNTIKOTNTO TNG

HVIHNG.

‘Etot, 600 moAd dwpopeticol Tomol Bepameiog, 0 eumAovTiopdg Tov TEPPAALOVTOC KOt 1)
avactodn Tov HDACS, evioybovv ) Aettovpyio pviung o€ mepdpoto tpoktik®ov. Mropel ot
dv0 avtég Tapatnpnoels vo oxetiCovtan unyavikd; [pdoeateg peréteg mapéyovv otoryeio tt
0 EUTAOVTICUOG TOV TTEPPAAAOVTOG EMTVYYAVEL TO AMOTEAEGHOTA TOV HEG® TNG AVENONG TNG
axeTVAM®oNG 16TdVNG oTov mndkapmo. Fischer et ai. (56) dwumictwoe dt1 0 mePPariovTikdg
EUTAOVTIGUOG GUVOEETAL e OLENUEVT] AKETVAIMON 16TOVNG GTOV UITOKOUTO, L0 TTEPLOYT] TOL
KNX mov eumiéketor GTO OYNMUOATICUO HOKPOXPOVINS Yopwkng pviung. Fischer et of.
EmBefaince emiong 6tt o gumlovtiopndg tov mEPPAALOVTOC PEATIOVEL TV 1KOVOTNTA

YOPIKNG UVAUNG O TOVTiK Kot OamicTmoe 0Tl vt 1 Peitioon ot yopPKn pvhun
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pipovvrot ot avaoctoieic HDAC. Avtd to supnpato €dmoay woyvpn amddein ot  puduion
™G OOUNG NG YPOUOTIVIG EUTAEKETOL OTY YOPIKH UVAUN Kot OTL O EUTAOVTIGHOS TOV

TEPPAAALOVTOG dpa LEG® TNG AVEAVOUEVTG AKETVAI®MONG TNG 10TOVNG 0T0 KNZ.

Y1ic peréteg tovg ot Fischer et al. (56) damictwoav emiong 6Tt ot avactoieic HDAC oy
povo PBertidvovv v wKavotnTo Ompovpyiog véag pvnung, oAAd amokafiotodv TV
KovOTNTa Vo oYNUATICOVV HVIAHEG G HOVTEAD TTOVTIKMV Y10, VEVPOEKPVAGTIKES S10TaPOXES.
[Moapyayov avtd to €upNUOTO ¥PNCUYOTOIDOVTOG £V, YEVETIKG TPOTOTOMUEVO HOVTELO
TOVTIKOV, TOL TAPNYOYOV, TOL EUPAVILEL ETAYDYIHO VEVPOEKPVAMGLO 6Tto KNZ Ttov. AvToi ot
TPOTOTOMUEVOL  TTOVTIKOT €YOVV  VELPWVIKY OMMOAEW, O©TOV  WROKOUTO TOovs. Eyouvv
TPONYOLUEVMG OOSEIEEL OTL 0V TOT 01 TOVTIKOL EYOVV GOPT| EALEILIO GE PLOKPOYPOVIL YOPTKY|
pvnun O0mwg eKTunOnke pe por mokidion amd TpocdOPIGHOVE GUUTEPIPOPES. ZTIG HUEAETECG
Tovg, amédeliav O6tL appodtepot ot avaotoreic HDAC kot o meptBaAlovTikdg eUmAOVTIGHOG
anmokafloTovGOV TNV IKOVOTNTO  YOPIKNG HVAUNG O©€ 0oLTOVC TOVG  MOVIIKOVG e
vevpoekLMopd. Avti eivor 1 véa peAdétn amd tovg Fischer et al. 'Etolr gumiékel tovg
avaotoreic HDAC wg mbBovny véa Oepamevtikn mpocéyyon ot avOpoOmiveg vVONTIKEG
dtapoyéc mov TPOKHTTOVY amd Tov vevpoekLAGO. TIpdyuatt, n epyoacio TOVE Kot VTN
TOV ALV vrodnAmvel 0Tt ot avactoleic HDAC umopel vo elvor g ypnoun yevikn
Oepameio yioo ™ OSvoierrovpyio g Uvnung mov oyetiCetal pe TN ynpavorn, og gvpeio

Katnyopia (165)

Avciertovpyia TG pvnung o¢ evpeia katnyopia (165). Xt peiéteg tovg ol Fischer et al.
‘Efecav emiong (o evolapépovoa epmtnon: ivar ot avactoreic HDAC wavoi va enttpéyovv
o€ éva (M0 oL LVEICTATOL ATMOAELD VUG HLEGH TOL VELPOEKPLAICUOD VO OVOKTNOEL TIG
UVIUEG IOV TTPOPaVADS lyav MM yabel; Avtd eovdtav oYedov TEPOU amd TN GPaipo TG
AoYKNG, aAld etvar avtd akpiPmg mov ot Fischer et al mapatmpnoe. [Hapatnpndnke 6Tt eivon
éva amotérecpa ™G avactoAng HDAC 6to poviého veupoek@uAiooD ToV ToVTKoD TOVC. X
éva 1d10itePa GLVOPTOCTIKO GCUVOAO TEWPAUATOV eKTTaidevoay pia opada {dmv, aeNvovTog
TN WU TOVGS Y10l TO GUYKEKPUEVO EKTAOEVTIKO YEYOVAS va eEacBevioet pe v Tapodo Tov
xpOVoL (0QeileTor GUECH 1 EUUECH GTO VELPOEKPUAICUO GTO HOVTIEAO TOL TOVTIKIOV TOLG)
kot emPePfaince ot Ta {da elyav YAoEL TNV IKOVOTNTA VO OVOKOAEGOVY LTI TN UVAUY .
Exminktd, n yopnynon evog avactoréa HDAC anokatéotnoe 6T cuvEXEW TV KavOTNTO
TV {OOV VO OVOKIAEGOVY OVTH TN LVAUY, OTOKAOIGTOVTAG TNV TPOGROGCT) GE [0 VAU TTOV
elye mpopavdg NON yobel. Avtod elvar éva efapetikd eKmANKTIKO gopnuo kot 1 Pdon

KUTTOPIKAOV KOl VEDPOVIKOV KUKA®UATOV €ivol apKeTd LOCTNPLOONG. ZUVOMKA, £KTOG 0md
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mv avayvoplon g avactoAng HDAC og¢ mboavod véov BOepomevutikod ot10)0v O€
VEVPOEKPLMOTIKES  SOTOPOYES, TO EVPAUOTO OLTE GUUTANPOVOLV [0 OVOSVOUEVN

Biproypapicc mOv VTOIMADVEL ONUOVTIKO POAO YO TOVG EMYEVETIKOVS HOPLOKOVG

UNYOVIGHOVG OTN AELTOVPYiot LWVAUNG.

3.2 ETyEevVETIKI] KO VEVPOEKPUVAOTIKG VOGT|LOTO.

Mo dekoetion Exel TEPAGEL OO TNV OAOKANP®GT TOL £PYOL TOL OVOPAOTIVOL YOVIOIDOUOTOG
(84), ®01660 TO LLOTHPLL TOV VELPOEKPVAIOTIKOV aAGHEVEIDV TOPAUEVOLY GE HEYALO Pabuod
avemidvta. Ot Tpoomadelee MOV OMOGKOTOVV GTINV ATOGOPNVIOT TNG TPOEAEVONG TV
OWKOYEVEIDV KOl  TOV  OTNOPUOIK®V  HOPP®OV  VELPOEKPUAMOTIKOV  aoHevEIDV,
ovuneptlappavouévng g 0éong Khwvomoinone, T GLGYETIONG UE TO YOVISIMUA KOl TOV
KAMVIKOV HEAETMOV, £XOLV EVTOMIGEL OPICUEVA YOVIO TTOV TPOKOAOLV VOGO Kol HEPIKOl
YeVeTIKOL TapAyovteg Kivovou oyeTi{OIEVOL LE TN VOCO Kot e TOTKIAL aAAd cuvOmG tKpd
ueyéon emmtdoewv (59). Qotdc0, dev £yl TPOKOLYEL YEVETIKY PACT Y1 TIC O KOWVEG LOPPES
™G TAEOYNPIOG aVTOV TOV 0cOeveldY, YeEYOVOG OV LIOONAMVEL OTL €lval omapoiTnTES
CUUTANPOUOTIKEG KOl EVOAOKTIKEG CTPOTNYIKES Yo TN dlepehivnon TV PAcE®V dvTdV TOV
Swrtapoy®v. Metad ovtdv TV UETAPOAOUEVOV  TOPASEYUAT®OV Ol TPOCTAOEIES
EMIKEVIPMOVOVTOL GTY] LEAETI TOV POAOV TNG EMYEVETIKNG OTN HOPLOKN Tabopuoioloyia Tmv
VELPOEKPVMOTIKOV acbeveldv. TIpdopateg perétec Exovv eumiéEel dSVVOUIKEG KLTTOPIKES
KOl I0TOEWOIKEG EMYEVETIKEG dlepyacieg oTn pUOON TG YEVOUIKNAG OOUNG KOl AEITOVPYING
Katd TN Odpkeln G ovamtvéng, ¢ C{ong Tov  evnMkov Kol NG  YNpovong,
ooumeptopupavouévng TG MECOAGPNONG MG YOVOWOKNG  €KQPOoMNG Kol TOV
OAANAETIOPACE®MY YOVIOI0V-YOVIOiov Kot TEPPAAAOVTOC-YOVIdio, TIG YMUKES ekBEaels, TV
CLUTEPIPOPIKDV Kt KOWOVIKOV Ttopoydvimv (103). Exickonodie antong Toug Eexmplotong
OALQ TOAD GLUVTOVIGUEVOLG UNXAVIGUOVG, 01 otoiot mepthapfdvouy ) pebuiioon tov DNA,
T1G TPOTOTOMGELS TOV IGTOVAV KOL TNV OVOIIOUUOPP®GT TNG YPOUATivig Kot T pOOon tov
un Kodwkomomtikod RNA (ncRNA). Ta yevetikd 1| emiknto EAATTOUOTO GTO EMLYEVETIKO
UNYOVIGHO 1 / Kol 1] GUGGMPEVCT] EMYEVETIKOV «OAALOIDCEDV» KOO’ OAN TN dbpreta {ong
00MYOVV G€ AENTEG OAAAYEG GTNV EKOPACT KOl TH AEITOVPYIO TOV EMUEPOVS YOVIOI®V KoL TV
YOVIOLIKAOV SIKTVMOV TOV LEWDVOLV TNV KVTTOPIKT POIVOTVTIKT] TAAGTIKOTNTO - TV IKOVOTNTO
VO OVTOTOKPIvOVTOl KATOAANAM G€  €VOOKVLTTOPIKA Kot meplParlovikd epebicpota

avédvovtag TV KuTtopikn gumdbeio oe Tpavpatiopnd kot Oavoto (53). Ot avadvopeveg
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TOPATNPNOELS £YOVV, TPAYUATL, ATOKOAVWEL OTL 1) EMYEVETIKY dvoAeltovpyia ivar €va amd
TO YOPAKTNPLOTIKG YVOPIoUATE GOVOETOV VOGIPOV KATAGTAGE®Y, OT®mG 0 Kopkivog (13), 1
avtoavocia (101) kot vevpoekpuAiopud (103). ‘Etot, divovpe éupaocn oe TpdGQaATe 6ToLyEio
OV OTOOEIKVOOVV TIG OLOCLVOEDEUEVEG OYEGEIS TOV LIAPYOLYV UETOED TOV EMYEVETIKOV
JEPYOCIDV KOL TOV YOVISI®V OV TPOKAAOVYV VEVPOEKPVAIGTIKG VOCT)LLOTO KOl TOV GYETIKOV
nafoyovev  pUNYOVICUOV  KoODC KOl TOV  TOAVGTPOUATIKOV —TPOPIA  EMLYEVETIKNG
dvodettovpyiag mov €yovv Ppebel oe vevpoekLMOTIKEG acOéveleg. H pedétn duvapukdv
EMYEVETIKOV UNYOVIGLAOV TOL UTOPOVV va dPAcOoVV e TPOTO KLTTOPIKO Kot 10TIKO deV elvan
acnuavtn kot oev  &yovv  Oelayfel peAétec evpelog KAMPOKOG Yl EMYEVETIKEG
VELPOEKPLMOTIKEG VOGOLG. TTapoia avtd, Kovotopeg péBodot kot TeXVoAoYies, OT®S AVTEG
mov  0&OTOWVY TS  TAATEOPUES  OAANAOLYIOG EMOUEVNG  YEVIAG, HELOVOLV  TOLG
EMYEIPNOIKOVS KOl OIKOVOLIKOVG (PPOYLOVG GTOV OPIGHO TOV EMYEVETIKOV TPOTOHT®V OV
oyxetiloviol HE TNV VELPOEKPLAIOTIKY acBéveln. OempoVUe TOPASEIYUATO CVTOV TOV
EPYOAEIMV KOl TEXVIK®V, Ta omoio. £yovv TN dovvatdtnTa, Ol UOVO Yo TNV AmoKAALYT
UNYOVICUMV VELPOEKPLAICTIK®V 0c0eVEL®V OALL KOl Yoo TNV TPO0d0 G6T0 KAWIKO Tedio,
mpomBodviag TV £ykalpn Oyvmorn Kol TNV ovOTTUEN EENTOMKEVUEVOV GTPATNYIKOV

npOANYN¢ kot Oepomeiag. (10, 83, 153)

[Mapoxdto Oa avaAivbei n emyevetikn g vocov Huntington xor 1 oyxéon peta&d twov

EMLYEVETIKMOV KO LETAYPAPIKDOV OALXY®DV 0TV acOEVELD TOL QVTAV.

H vbécoc tov Huntington givor o vevpoek@uMOTIK aoBEVElD. TOV TPOKOAEiTAL AT Lo
aotadn dykouévn eravaroppavopevn CAG (> 35-39 enavainyelg) oto yovidoro Huntingtin
(HTT), n omoia odnyel omv mopoymyq METOAAaypévng mpoteivng (mHtt) pe por to&ikn
molvylovtapivnkn (polyQ) 0066 (85). To HD yapokmnpiletar omd ocvykekpuéva
CLUTTOUOTO, OTMOC 1 KWNTIKY dvoAgrtovpyia (m.y. yopeia, Ppadvkivnoic, avopoAies oto
Badwopa, dvotovia), yvootwkés acBéveleg  (mpofAnpato  kwvnTikng - de&dtnrog,
TPOYPOUUOTICHOS KOt TPOPANLOTO TPOGOYNG) KOl WOYLUTPIKEG OAAOIDGELS (KOTAOALYT,
povia, amdBela, avtoktovia) mov cuvilwg epeaviCovior otnv evnlkioon (129). Agdopévov
0Tt n towodTa AOY® Otevpuvong moAvoLvaibuieviov ocvoyetiCeton pe 1o péyebog
emovaAnyng, ot acBeveic pe HD pe peyodvtepng éxtaong CAG eivor mo coPapd
EULPAVICLEVOL, TOPOVCIALOVTOS GLYVOTEPO CLUTTOUATE Kol Toelo eEEMEN ™G maBoloyiag.
To HD yopaxmpiletor amd Evav mpoTiunclokd Kot TpoTopyikd EKEUAGHO V0 JOUDV TMOV
Bacikadv yayyAiwv: tov mupnive Tov €xel ovpd Kol TOLg KNAMO®TOVG Tov cynuatifovv to

veooToTopd. Evtovtolg, ot emumpdobeteg meployég tov €yKe@AAiov, daitepo 0 PAOLOC,
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ek@uAiCovtor og Taboroyikd eEehMocdpevog (130). Eivon a&loonpeioto 611, o€ HD papowtd
oo, ot ekiektikoi vevpovikoi mAnduouoi, 1o GABAergic MSN, &ivai 1o evOA®TOL, ETEWON
Ol HEYOAEC YOMVEPYIKEG TPMTEIVEG, T YOVOTOYOVO Kol TO yYAowuKA kvttopa (54). Amo
Boynuikn amoyn, 7t0 polyQ-Htt mopovoidler peydAn ovoyétion petald  TOV
CLGGOUATOUATOV KOl TOV CUGCOUATOUATOV TOV TUPNVIKOV EYKAEIGUATOV, 1010{TEPO GTOVG
vevpoveg (45). Avtd T0 CUGCOUATOUOTO, £VOL YOPOKTNPIOTIKO Yvoplopo acbeveiog,
npocAappdvouy évav aplBpd TPOTEVAOV, COUTEPIMAUPAVOUEVOV TOV PLOUICTOV HETAYPAPNG

(Stef anetal, 9).

Yxéon NETOED TOV EMYEVETIKAOV KOL UETAYPOUPLKAV OALAYAV otV 0c60évero Tov

Huntington.
AxetuMmon 16TOVNG

Extetapéveg petaforéc ota emimeda akeTLAIOONG 10TOVNG TOpATNPNONKAY GE KLTTOPIKA
ocvotnuato Paciopévo otny vrepékepacn petodloyuévov Htt (147, lgarashi et al., 2003).
Qotoco, to kabBolkd emineda axetviiwong H2B, H3 kow H4 sppaviotrov apetdfinta
petald wotdv eykeediov HDR6 / 2 kor moviikdv eléyyov (68, 135). MeAétec mov
YPNOOTOVLY 10 pofowtd copdatio HD oe movtikio vmodeikviovuv mepattépm OTL 1M
petopévn aketvAMmon tov H3 Aapfavetl ydpo 6e eKAEKTIKOVG YOVIOIAKOVE TOTOVC, 1010iTEPOL
0€ VIOKWVNTES YOVISI®V oL pewdvouy v ékgpaot Omwe Drd2, Penkl, Actb 1 Grinl (135).
XPNOWOTOUOVTOS  OVOGOKOTOKPNUVION  YPOUOTIVIIG o€ ocvvdvaocud pe  vppdicuo
wikpoovotoryuwv (chip Chip), (99) a&ordoynoav Tic oAlayéG GKETLAM®ONG 16TOVIG GE
KApoxo og yevopkd enimedo oto pafdwtd cope tov dayovidlak®v moviikov HD R6 / 2.
O1 axetviiwoes H3K9 kot H3K14 (H3K9,14ac) ko ot petaypagucés petafoiés petaldp tov
papdwtod HD ka1t WT cvoyetiotkov ghdyiota oto pafdmtd copa moviikedv HDR6 / 2,
vrodnAdvovrtag 6T 1 dtakvpavon tov emmedov H3K9,14ac povo, prnopet va unv enapket yo
vo. Anebovv voym petaPoréc yovidwkng ékepacng HD movtikwo. (162) koténée oe
ToPOLOL CLUTEPACHATO LE TN dlepgvuvnon Tov petafoidv ota H3K9,14 ac kar H4K12ac

YPNOOTOLDVTAG M o oyvpt] uéBodo -ChlPseq- otov mmdKapmo Kot Ty TopeyKeQoAida
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tov HD diayovidiakod povtédov moviikov N171-82Q (Ewdva 6). Qotdco, evd ta. dedopéva
mov Aappdvovtar and tovg McFarland et ai. (2012) vrodeikviovv gupeleg aArayég otnv
aKeTVAM®oN ™G 16ToVNG 0 pafdmtd moviikt HD oe ovykpion pe to papdwtdé WT, ta
amoteAéoHOTO TOV ovoeEépOnkav amd tovg Valor et al. (2013) delyvouv 0Tt ot ahAayég
neplopilovtar oe Alyovg témovc. H amovsia yovopikdv oAAay®dv otV OKETLAIMGON NG
10TOVNG vmootnpileTon mEPAUTEP® O oL HEAETN] OV OgiyVEL OMOOKETLAION TOV
npoaywyéa H3 oe ovykekpuévoug témovg oe HD povtéda (66). To H3K27ac, éva onudot
EVEPYDV EVIGYLTOV, EMIONG EMAEKTIKA pew®Onke oto pafdwntd chpa movtikwv HDR6 / 1 (2)

(Ewova 6).

H evoopdatwon g H3K27ac ChlPseq pe dedouéva RIP moivpepdong 11 (RNAPII) ChiPseq
Kkt RNAseq (2) édeiéav o6tt too H3K27ac wouw RNAPII peidvovior oe meployég
EUTAOVLTICUEVEG GE PLOUICTIKG YoVidlo, TapEyovtog EVOEEn Yol 1oyVp | GLGYETION HeTASD
petopévne H3K27ac, petwpévng RNAPIT kot yapuniotepng pvOuong yovidiov oe pafdwtod
moviikd HD. EmmAéov, o1 evioyutikéc meproyéc mov mapovsialovv peiwpévn H3K27ac og
pafdwtd HD R6 / 1 gumhovtiotnKav 6€ LIEP-EVIGYVTES, O KOTNYOPIiO GpOPIUDY EVIGYVTOV,
mov pvOuilovv yovidwa mov kabopilovv TV TOLTOHTNTO KOl TN AEITOVPYINL GLYKEKPIUEVOL
KuttopkoV Tomov (Ewova 7). Emv mpaypoatikdmra, to papfdmTtd yovidlin vrep-evioyvong
mov pvBuilovtor mpog to Katw oe pafdwtd movtikd HD eumiovtiomkav oe yovidwo mov
EMEYYOLV TN VELPOVIKN  OpaocTNPOTNTO,  GUUTEPIAOUPAVOUEVG TG  VEVPMOVIKNG
TAOGTIKOTNTOG Kot TNG HETAd0oNS (2). 'Etot, T amoteAéoaTo VTOOEIKVOOLV OTL 1 ETAEKTIKY|
pHelwon TG dpacTNPOTNTAG LIEPAVTIOPACTNPion PpioKovial KAT® amd TO VELPOVIKO
petaypapikd mpdétuvmo tov HD (my., pvOuon mpog 1o Kdtw twv yovidimv mov opilovv
VELVPWOVIKT TOLTOTNTO KOl AELTOVPYIO, TOV GTI GUVEXELN AVAPEPOVTOL OC YOVIOLO VEVPWOVIKTG

TAVTOTNTOG). AVTO VITOGTNPILEL 1oL EMYEVETIKT TPOEAEVOT) TS KOTAPYNONG TV YOVIS WV TOV

HD.
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Ewcova 6: Tpomonomoels iotocmv kot aAlayés pebvrioong DNA g vevpmveg g vocov tov Huntington (HD).
Ta yovidie oe vyeic vevpodves eumhovtifoviol o€ UETAYPAPIKE OPACTIKEG TPOTOMOU|GELS 1GTOVIG,
ocoumepopfavopévng g aketodimong g otoévng H3 ot Aveiv 27 (H3K27ac), H3K9ac, H4K12ac,
tppueburiioon g H3K4 (H3K4me3). Ta yovidia mov pubuifovtar mpog to kdtm ce vevpmveg HD deiyvouv
UEWWUEVO, ETIMEIA EVEPYDV TPOTOMOUCEMV 10TOVNG Kol OLENUEVO EMIMESD TPOMOTOWGEMV 1GTOVIG 7OV
oyetilovtal pe PeTaypoIKe KOTUoTAALEV Ypopativy, copreptiapfovopévov twv H3K9me2, H3K27me3 kot
ovftvioon g H2A (H2A ub), pe amotélespa AMydtepo yaAapOUEVN XPOLOTIVI] KOL LEWWUEVT] LETOY POPN.

Avtd ta yeyovota pmopei va oyetiCovtat pe avénpévn pebBudioon tov DNA og yovidiokong DITokivnTég
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Ewoéva 7: O poOLOGC T@V DIEP-EVIGYLTOV GTIV YOVISIaKT pubion mpog ta kdtm og HD. Ot vrep-gvicyvtés, pia
Katnyopio peyGAmv gvicyutdv gumhovticpéveov e H3K27ac, pvBuilovv ) petaypagn yovidi®v VELPOVIKNG
TaTOTNTOG 0T0 PaPdwTd chpa. e paPdmtd moviikd HD, n H3K27ac kat n RNA moivpepdaon II (RNAP 1)
UEIDVOVTOL GE VEEP-EVIGYVTEG, YEYOVOG Tov mhavdg cupuPdrier otn peioon ™G HeTOypaeng yovidiov

veupwvikng tavtotntag. TF mapdyovta petaypapnc.

AM\EC TPOTOTOGELS 1GTOVIG

Ta mopandve amoteléopota vmootnpilovv TV dmoyn OTL Ta GLYKEKPUEVE PLOGTIKA
otoyein, VIEP-EVIGYLTES, eivan gvaicOnta otn petdiiacn HD. Tlpdcpata, vrodsiydnke 6Tt o1
EMAEKTIKOL TTpoaymYyelg €xovv amodeyBel 0Tl €lvol 0 ONUOVTIKOTEPOS TOPAYOVTAG GTOVG
novtikovg HDR6 / 2 Bpébnkav va cvvdoéoviar katd mpotiunom pe gupelg mpowOntéc,
pvOuilovtag yovidln eumrovticpéva o PLOAOYIKES dlEPYUGIEG TOV GUVOEOVTAL LLE VEVPWOVIKY|
Aertovpyio (163) . EmmAiéov, n H3K4me3 oaivetor va éyel peiwdei ota down-regulated
yovidia o€ R6 / 2 évavit WT 6100 (Ewova 6). ‘Etot, avtd to amoterécpata deiyvouv 6Tt 0
CUYKEKPIUEVOS LOKPVG LIOKWVNTNG oLoYETIleTal He UEIOUEVN £KQOPUCT TOV VELPOVIK®OV
yovidiov 610 pafdwtd copa Kot Tov eAotd twv HD movtikdv. Eivar modd mbavo ot ta
GTOYELOLEVO YOVIONL LOKPMV VITOKIVITMV KOl VITEP-EVIGYVTMOV GTOVS 1GTOVS TOV EYKEPAAOV
emKoAdTTOVTONL Ko epmAovtilovtal pe yovidia vevpwvikng tavtdtras. EmmAéov, oe o
perétn mov ypnowonoinoe ChlPseq oe epuPpuikd Practokvtrapo (ESC) kot vevpovikd
npoyovikd kovttapa (NPC) mov exppalovv petariaypévo Htt pe ddpopa CAG peyébn,
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avapépnke ovoyétion petad CAG-emovolopPovopevev HeTafOADV GTNV  YOVISLOKY|
éxppaon kot oe eminedo H3K4me3, NSC (14). Avtd eysipet v vndbeon 611 10
petaAloypévo Htt pmopel vo petafdiiel v emyevetiky pOOon oe mpodo oTtddo
veupwvikng dtapopomoinong. Télog, 1 H3K4me3 éxetl diepeuvnbel otov mpopetwniaio rod
tov acbevov pe HD ypnoponowwvtoag ChlPseq (12, 46). Xe avtifeon pe to dedopéva tov
TOVTIKOV, To. avOpdmva dedopéva LTOSEIKVOOVLY OTL Ol EMIYEVETIKEG KOl Ol HETOYPOOIKES
uetaPoréc oe HD évavtt tov 1otdv eAéyyov eivar avemapk®dg ocvoyetiopéves (11, 46)
Qotoco, ota avOpomiva mepdpato, o Babog g aAiniovyiog eaiveton vo eivarl teAeimg
dpiloto, 10 omoio pmopet va elye oG amotéleopo TV vrogktiunomn tev onudtov H3K4me3.
Evowpépov opmg eivar 611  pekétn tov Dong et al. (2015) vmodetkviel 0Tt 01 VTOKIVNTEG
mov gumAovtilovron dapopikd pe to H3K4me3 cvoyetiCovion pe yovidla mov gumiékovrol
oe 0000G M OiKTLO 7OV GLVOEOVTAL HE VELPOVIKY] OPACTNPOTNTO KOl QAEYLOVY|,
VTOONAMVOVTOS OTL Ol HETAYPOPIKES OAAYEG OV EMMPEAlOLY TO PAEYLOV®MON YoVvidla,
EMITALOV aVTAOV TOV emMPedlovy TO. VELPOVIKA YOViold, TEPIAAUPAVOVY ETIYEVETIKOVG
unyaviopovs. H vmobeon ot n emaymyr] AEYLOVOOI®OV YOVIdiwV € VELP®VIKOUG 16Tovg HD

ovoyetifeTon pe amdAE TOVTOTNTOG YAOLUKOV KuTthpwv Oo pénet vo diepevvndei (58).

Emnpoobeteg emyevetikég TpOMOTOMGELS 08 pLOMGTIKEG TEPLOYES EVOEYETOL EMIONG VOl efvat
petopéves. Ta ovénuéva  emimedo H3K9me2, £éva onuddt mov oyetileton pe v
eTepoypmuativn, Exovv avoeepbel oto pafowtd copa Tov achevov pe HD kot tov R6 /2
TOVTIK®V, YPNOILOTOIDOVTAS 0vOG0ToTOAOYIKEG avaAvoels (134). To edv cvykekpiévol Tomol
elval mo Wiaitepa gvaicOntol oty avénuévn pebviioon tov H3K9 oe povtéda HD dev €xet
aKoun dtepevvnbel YPNOIUOTOUDVTIOG TPOCEYYIGES GE eMimedo yovidiwpatos. EmmAéov, to
enimedo ¢ H3K27me3, pog KATOOTOATIKNG TPOMOTOINONG 10TOVNG MOV UTOPEl Vo
ONUOTOOOTNOEL TOV VROKWVNTI KOl TOVG EVIOYVLTEG, Olpoppdbnke pe to  péyedog
emavaiyeng CAG 1660 oe ESC 660 kot oe NPC (139). Qot660, 01 HETOYPOUPIKES GUVETELEG
aLTOV TOV YEYOVOTOG NTav acaeis. Télog, dumotdbnke 6T 1 ovapkovTitMmon e H2A
(H2Aub) avénbnke ota downregulated yovidwn oe movtikiao HD R6 / 2 (81) ko n avdivon
ChlPon-tour tov petaporodv H2Aub og paBdmtd R6 / 2 £de1&e 6TL o1 petaPforéc g 16TOVIG

dev meplopilovrav oe duvopvOuicpéva yovidia (99).
MebBvrioon tov DNA

AEEqYON yevikn ovdAivon g pebviioong tov DNA oe povtéla kvttdpov HD (114).
Metaforéc ot peBvriimon tov DNA cg andkpion oe petoilaypévo Htt mapatnpnbnkov
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1060 o¢ €yybg 000 KOl GE OMOMOKPLOUEVES PLOMOTIKEG Teployés mpoaywyéa. Eivan
eVOLPEPOV OTL éval PLEYAAO TOGOGTO TV YOVIOI®V oL GAAAENV GTNV €KOPOCT UETH TNV
petaAloypévn ékepacn Htt eppdavicav adlayég otn pebvAiioon tov DNA, vrodniovoviog
po outioodn oyxéon. H pebBviioon tov DNA eniong mopovcidotnke pe yprion HETOOOVATION
eloov ko Nmotog and acbeveic pe HD (42). To amoteléopoto amoKGAvYaV EAAYIOTES
evoei&elg HD-oyetikng pebBuviioong tov DNA. Evtovtolg, to yovidro HTT peBviiwbnke pe
évav €101K0 Y10 ToV 1616 TPOTO, 0 0TOI0G UITOPEL VoL 00N YNGEL GE EO1KT Y10 TOV 16TO puoion
mg Opaoctnpottoag tov mpoaywyéa tov HTT. EmmAéov, 1 5-vdpoévuebvrokvtocivn (5-
hmC) kot 1 7-peBvoroyovavivny (7-MG) peiwdnkoav moyKkooping e 16To0¢ EYKEPAAOD TMOV
povtélmv movtikov HD, cvumepiropfovopévov tov toviikdv YAC128 (ueiét 5-hmC), R6
/ 2 xan CAG140 movtucoi knockin -MG peArétn) (Thomas et ai., 2013, Wang «.d., 2013). Evo
OVTEG Ol HEAETEG TOPEXOVV TTEPAUTEP® oTOLYElD Yoo oAAOIwpEVN peBvAioon tov DNA og
16t00¢ eyKedAov HD, o1 petaypapikéc cuvETEIES TETOL®V SLOTAPOYDOV TOPUUEVOLV ACAPEIC.
H avéivon mg peBourimong tov DNA é€xel emiong ypnowomomBel yioo v extiunomn tov
EMLYEVETIKOV poroyloy twv acBevav pe HD (70). O Horvath avémtuée mpdopoata Eva
EMLYEVETIKO PETPO TNG NAIKIOG TOV 16TAOV, ETOVOUOLOUEVT] EMLYEVETIKN NAMKIN, VTOAOYILOUEV
and o enineda peBuiimong tov DNA oe 353 Béoeic CpG (70). H perétn mov ypnoipomotel
10t00¢ eykepdrov omd acBeveic e HD £€o€1Ee emroyuvOpevn emYEVETIKY YNpavon OE
eyképaro HD, 1dwitepa e prloimoelg 16100¢. Q01060, 0VTd deV GLVEPAIVE Y1OL TOVS 1GTOVG
T0V PAPOTOV cOpatog, mBavmdg AOY®m vrepPoAkng vevpwvikng amwAeag (70). Evao n
LETOYPOPIKY] ONUHOGIo TNG EMTOYLVOUEVNS YHpovons otov eyképaio HD eivor acaeng, ta
oedopéva pmopel vo  amoKoAVWOoLV pio gEapTopEV omd TV mAkio petafoAn g
emtyeveTikng pvdong. Téhog, n Begpaneio HD movtikov pe tov HDAC avactoréo HDACH
4b 001 ynoe o€ dLyoVISLIKEG EMOPAGELS, TOAVAOS peGoAafovpeveg amd avénuévn pebviimon
100 DNA o¢ 0éceic CpG mov oyetiCovran pe KdmSd (Jia et al., 2015). "Etot, n pebvriioon tov
DNA pmopel va anotedécel Bepamevticd otoyo v to HD. O emyevetikég tpomomotoelg
TOV YOVISIOHATOS, Omwg N peBvAimon tov DNA Kot o1 Tpomonomoelg Twv 16ToveV, Tailovy

poAo og vevpoekLMoTIKES VOsous (ND) dmwg 1 vosog tov Alzheimer (AD) kot 1 voGog tov

Parkinson (PD).

Evduopépov mapovotdletl Kot 1 TopakdTe ovocKOTNon 6TV onoio cuureptAnednkay 11453
dropa, pe ovvolkd 2640 yw AD wor 2368 PD amoteAéopata. Amd Tic 73 un
emovolopPoavopeveg HeAétec mov mepANeOnkay, 13 peléteg aloAdynoav v moyKOG

pnebviimon tov DNA, 45 peréteg aoroyncav m pebviioon tov DNA ce cvykekpiuéva
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VoYM YOVidla, 8 HEAETEC YPMOLOTTOINGOV TPOCEYYIoELS O EMIMESO YovVidudpatog, 1
peAétn a&loAdynoe t6co ) yeviky pebviioon tov DNA, 11g petaforéc TV 16TOVAOV Kot TN
pnebviioon tov DNA oe ovykekpyéva vmoynewo yovidww , Kor 6 peléteg e&étacoav
Tpomomomoelg 1otovng oe oyéon pe tov ND (Ilivaxeg 1-3). Eikoot evvéa pehéteg
a&lohdynoav t pebBviioon tov DNA kot / | TI TPOTOTOWGELS TG 1GTOVNG LOVO GTO alipla,
35 otov eyKePOAIKO 16T0, 8 peEAéTEG OE aipla Kol EYKEPAAKO 16TO Ko 1 peAétn a&loAdynoe
pebviimon og woPrdotec déppatog. Ilevivra entd peiéteg e€étacav t AD ¢ amotéleoua,
evod 18 peréreg e&étacav to PD. Eikoot 1éooepig peréteg mepthdpfavay GOUUETEXOVTEG OO
tig HITA, 11 perérec amd v Kiva, 4 peréreg mov mephdpfoavav GUUUETEXOVTES OO
TEPLGGOTEPES A0 0L YDPES KO 01 VTOAOUTOL GUUUETEYOVTEG AMOKAEISTIKA otd Tov Kavadd,
™ Teppavia, 1o Hvouévo Baciielo, v Itoiia, v Ionavia, v lantovia, ™ Xoundia, v
Koiopia, Zniavdia, ZepBia  Bpalirio (mivaxeg 1-3). Tpewg peréreg kpibnkav pe younio

Kivdvvo peponyiog, EvMd 01 VTTOAOUTOL NTAV LEGAIOV KOl VYAV KIvOOVOL HEPOAN YOG,
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[Tivakog 1. Cevikn peBuiioon tov DNA ot acBéveln tov Alzheimer kot tov Parkinson

(Research Article: The Role of DNA Methylation and Histone Modifications in Neurodegenerative Diseases: A

Systematic Review)
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[Tivakag 2. Ewwm peBuviioon yovidiov ot voco Alzheimer: mpooeyyicelg yovidiov ko

vovididuotoc. (Research Article: The Role of DNA Methylation and Histone Modifications in

Neurodegenerative Diseases: A Systematic Review)
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[Tivaxag 3. Ewdwn pebuiioon yovidiov ot voco tov [1apKiveov: tpooeyyicelg

vovidimv kot yovidubuatoc (Research Article: The Role of DNA Methylation and Histone

Modifications in Neurodegenerative Diseases: A Systematic Review).
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‘Exyovpe emoveEetdlovioc CLOTNUOTIKA TIG TPEXOVOEC YVAGCES OYETIKGL WE EMLYEVETIKEG
ocvoyetioelg e ™ voco tov Aitoydipep (AD) kat ) voco tov Ildpkiveov (PD). Yrdpyovv
Kamoleg evdeifelg 6Tt M pebBvAimon tov DNA pmopel vo oyetiCeton pe tov kivovvo
VEVPOAOYIKNG VOGOL. MeTall TV e0IK®V YoVIdlaKk®V HeAeT®V, PBpédnke ot 1 pebBuiioon

100 DNA o¢ 24 yovidwa cuoyetiletor AD, gved 7 yovidwa dapopikd pebviidvovtor og PD.

H emokdénmon avt Bpickel acvuvenel cuoyeTicpong petad g moykocuog pebviioong
DNA «o1 g AD. Ta amoteléopata avtd eivor cOUQOVO PE TPONYOVUEVES UEAETES OV
TOPOVGLALOVY AVTIPOTIKA OTOTEAEGUATA OTAV UEAETOVV TN OYéom HETAED NG TOYKOCUNG
pebviimong tov DNA kot dAAwv amoteleocpdtov g vyeing, COUTEPIAAUPAVOUEVOV TOV

Koapdlayyelokdv tabnoeov kot tov dwfntm (170, 81, 142, 91, 126, 111, 110). H ypnon
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JwpopeTik®v  HeBOdwV Yy TV ektiunon ¢ maykoécpog  pebviioong DNA,
copmepappavopuévne g avaroyiog S-pebviokvtosivng Kot g pebviioong Tov ototyeimv
emovaAnyng LINE-1 kot Alu, propel va avtimpoconevel Hepikés amd ovtég Tig dtopopés. Ta
ototyeia emavainyng LINE-1 kot Alu ypnoyomotobvtal ¢ HETPo TG YEVIKNG pebuAimong
tov DNA Adym ¢ amavioyod mopovsiog Tovg 6To Yovidiopa. Qotdco, kabmg umopel va
EYOUV OLOLPOPETIKEG AELTOVPYIEC, Ol TPOKVTTOVCES OPopES ot pHeBLAiwon pmopel va
e&nynoovv pepikdc amd to avtikpovdpeva anoteréopata (113). H uebovrioon tovo DNA ot0
Alu givar epinov 10 €va méumto £mg 10 £va tétapto g pebviioong oto LINE-1. H dwpopd
umopel vo vmodnidver OtL ot emyevetikée petaforéc ota LINE-1 ko Alu petpdve
drapopetikd yopoktnprotikd (113). H kaboiikn pebvriiomon tov DNA mov a&oloyeitor omd
v LUMA ocvoyetiCetar oe pétpro Pabuo pe ™ pebviioon LINE-1, vrooniovovtag 6Tt ot
SLPOPES BT AVAPEPOEVO OTOTEAECUOTOL UTOPEL VOL TPOEPYOVTAL OO TOV TPOGOLOPICUO TOL
ypnoonoteital yio tnv a&loAdynon e kabohkng puebviioong tov DNA (158). EmuAiéov,
kaBmg dSpopetikol TOHMOL 16TAOV (10TOG €YKEPAAOL 1) OElyHaTO TEPLPEPIKOV OHHOTOG)
a&loroyovvral HETaED TV pHeAeT®v, Ta TpdTLTa peBvAidoemg DNA mov givan €101Kd yio Tov
16TO UIToPOVV Vo €ENYNOOLV UEPIKMG TO. ETEPOYEVH ELPNUATA. AKOUN Kol GE PEAETEG OV
oeEdyovion oe  €yKePOMKO 10TO, AouPdvovior Oelypato omd SPOPES MEPLOYES TOL
EYKePAAOL, cLUTEPIAOUPAVOUEVOD TOV PAOLOV, TNG TAPEYKEPOAONS KOl TOV UITOKAUTOL
16700. AvTi M SPOPE UITOPEL VO, TEPLOPIGEL TI GLYKPICIUOTNTO TOV OMOTEAECUATOV KOOMDG
Ol GLYKEKPIUEVEG TEPLOYEG TOL EYKEPAAOL TEPLAUPAVOLY  SLOPOPETIKOVS KLTTAPIKOVG
TANOLGLOVC (AGTPOKVTTAPA, VEVPAOVES, LIKpOYAoia, oAryodevdpokvttapa). EmmAéov, 10 1010
potifo pebviioong, avdroyo pe T BE01M TOL TPOG TO KMOTKOTOMTIKO YOVIO0, Umopet va Exel
drapopetikd amoteréopotoa (76, 7). Emopévac, n kabolikn pebBviioon tov DNA mapéyet po
VIEPTPOGUPUOCUEVT] EKTIUNCT TNG EMYEVETIKNG OVOAEITOVPYinG, KabmG dev avayvmpilet
00TE MOGOTIKA OVTE TOOTIKA TNV GLVOTAPEN LTOPOVASNS VTEPUEBVAIMONG €VTOS €VOC

YoV1diov 1 dKPLITOV Yovidiov péca 6To 110 KOTTOpO.

Bpébnke 611 dapopa yovidwn peBviidvovtarl dpopikd GTov 16Td TOV E£YKEPAAOV 1) GTO
nePpepkd aipa tov aclevov pe AD oe cOykplon pe Tovg HAPTLPES. ZVYKEKPUEVA, O
VEVPOTPOPIKOG Tapdyoviag mov mponile amd tov eyképaro (BDNF) kot o SORBS3
Bpébniav oe 600 dropopeticés peréteg va ivor onuavtikd mo peBviiwpévol o acbeveic pe
AD, mapd oTovg HAPTLPEG. AVTE TO OTOTEAEGUATA EXOVV TAPOAANAIGTEL GE TPONYOVLEVEG
peAéteg mov delyvouv pio cuoYETIoN HETaEL G vreppueBvAioong tov BDNF oto aipa kot

mv  KatdbAwym, Tov  KatabMATIKOV  GUUTTOUATOV KOl NG OVIOTOKPIOoNG  OTa
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avtikotoOhrtikd  (73). Tlapopoimg, mponyodueves HEAETEG EYOLV  OVOQEPEL TNV
vreppedviioon tov BDNF kot tov vrmodoyéa tov (Kpovaon B oyetilopevn pe v
TPOTIOLVOGIVT)) GE EYKEPAAOVG OTOU®V TTOL €yovv avtoktovioet (50, 78). To BDNF eivau
HOL EKKPLTIKY TPOTEIVI] UE VELPOTPOOoTOTELTIKG amoteAéopato (112), n omoia &xet
amodeyel 0TL cvoyetileTon pe VEVPOEKPLMOTIKES VOGOUS, cupmephapupavopuévov tov AD,
PD kot tg voécov tov Huntington (176). To BDNF éyet deyybei 611 vrepuebvdveral oto
TePPEPIKO aipo Tov acbevov pe AD o6g GUYKPION HE TOLG UAPTLPEG, EVOEIKTIKO NG
petopévng éxepaong tov BDNF. Avtd cvpPadilel pe to svprjporta 6Tov €yKEQUAKO 16TO
TV acbevav tov doyvodotkav petabavatio pe AD (Rao JS, Keleshian VL, Klein S, Rapopor) kot
pe Gideg peréteg mov oeiyvouvv o0t M peBviimon tov BDNFpromoter oyetileton pe v
éxppaon tov BDNFmRNA (78). Aedopévov 61t 10 BDNF givan wkavd vo daocyioet tov
apoToeyke@aAlkd epaypo (119), n pebviimon tov DNA 610V TEpLoepelakd 1610 pUnopei va
€Yl AMOTEAECUATO GTOV VEVPOVIKO 10TO Ko oavtiotpoa, vroypopupiloviag v mihovn
xpnopoTTa TG TEpLpeptkng pebBuiimong BDNF w¢ Prodeixtn yioo AD. Avtd vrootpileton
amd TNV ETKAALYN TOV EMYEVETIKOV OAAAYDV TOGO GTOV EYKEPUAKOV 1610 AD 660 Ko 6T0
nep1eepikd aipa. To SORBS3 gumléketon otn vevpovikn onuotoddtnon (71) kot t pvduion
™G Yovidwakng Ekepoons (95) ko PBpébnke oe dvo peAéTeg va vrepuebvAidvovtol GTov
petonoio eAo1d Tov achevov pe AD. Qotdc0, 0 poAog TG oty Taboyéveon g AD kot av
N pebviioon tov SORBS3 eivan 6tabepdg 68 OAOVG TOVE TUTOVG 1GTAOV, TOPUUEVEL TPOG

depedvnon.

Emiong, ta yovidin tov mpoteivov mov sumiékovionr otnv maboyéveon g AD, émwg to
CREB, dwgopomomnkav pe dwpopikd tpdémo omv PD, oAdd ta otoyeio eivor moAv
meplopiopéva yio va kataAnovpe o€ otabepd copmépacpo. H AD cvoyetileton pe petopévn
evepyonoinon tov CREB. To CREB &ivat pio aketuAoTpavepepdon 16TtdvNng mov Asttovpyel
G £VOG GLVEVEPYOTOUTNG OV KATOAVEL TNV OKETVAMOT 16TOVNG TPOKAADVTOS Lelwon Tng
LETAYPAONS TOV YOVISImV oL cvoyetiloviol e TN UVAUN KOl GUVET®MS OONYOVTOG GE
e€aoBévion e uvqung (157). H Bgpameion mov otoyevel Tov punyavicud HLETAYPOPNS TOV
aAniemdpd pe CREB koatd tn 01dpkelo g cvykpodTnong wvnung €xet mpotabel wg po
xpown otpatnykn ywo m Oepaneio g AD (157). [epartépw, yovidia mpoteivdv dnwg o
DR4 ka1 to NP-kB gumiékovtar oe dadkacieg ot omoieg umopet va mailovv poéAo otnv
naboyéveon g AD 6mwg anontoTiopd kot / 1 eieypovn. Ta yoviowew DR4 ka1 NF-kB giyov
dapopetikn pebvlwon otig nepumtdoec pe AD (48, 62). To DR4 umopel va BAdwyel v

OTOTTOTIKY UETOYWYT ONUOTOG Kol UTOPEl Vo TPOKOAECEL OMOMTOON TOV EYKEPUAK®OV
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Kuttdpov (48). Ot mohlvpoppiopoi tov yovidiov DR4 €yovv deyybei ot1 emnpedlovv v
evatcnocio otmv AD (48). H evepyomoinon tov NF-kB eivar éva kowd yopaktnplotikd
TOAM®OV VELPOEKPVAOTIKOV VOcmv, daitepo g AD (62). H evepyonoinon tov NF-kB
00MNYel 6TV £KPPOOT UG HEYAANG TOIKIALNG TPO-PAEYHOVOIMV HOPIOV OTMC 01 KVTOKIVES
Kol Ol ynuewkiveg, ot omoieg Oo pmopovoav va egivor ev pépel vmevboveg vy
vevpoto&ikdtnta mov wapatnpeitar oty AD (62). H adinienidpaon g pebvrinong avtov
TOV YoVISioV pe Hoplakég 0000¢ Kal TO TOG ovTd emnpedletl Tov kivouvo e AD amopével va

dlcapnvVioTet.

Ye aoBeveic pe PD, to SNCA Bpébnke otabepd vmopebvoopévo 1660 e KOTTOPA
TEPUPEPIKOD AIIATOC OGO KOl GTOV EYKEPAAIKO 10T0. Eival yvwotd 61t etvan £va autioroykd
yovidio g owoyevelokng PD (144), n viepékppaon tov SNCA 6TIg 6TopudIKES TEPUTTOCELG
PD (32, 64, 65) vmodekviel Eva poro oty maboyéveon omopadikod PD. To gbpnua 61t 10
SNCA eivar mopopoiog vrmopefvMopévo 1000 OGTO TEPIPEPIKO Oio OCO KOlU GTOVG
EYKEPAAKOVG 16TOVG EIVOIL COUPMVO LE TPONYOVUEVEG LEAETES KO OElYVEL OTL LImopel va ivar

xpPNoo ¢ Prodeiktne oe omopadko PD.

Emriong, moAAd drapopetikd yoviolo mov eumiékovtal otny taboyéveon tov PD avagépOnkay
va. dtpopomoovvtol pe pebBuiimon oe mepumtmoelg PD, courepiroppavopuévav tov NOS2
(vmopebvhopéva), ADORA2A (vmopebvhouéva) kot CYP2ED (vmopebvhompéva). To
NOS2, to yovidlo mov k®OKOMOlEL Yoo emoy®@yiun ovvletdon vitpikov oewdiov (iINOS)
pvOuiletar KVPiMG OTO UETAYPOPIKO EMIMEDO, TOLAAYIOTOV UEPIKMG UECH MUEBVAI®ONG TOV
DNA (27) H vropebvrimon tov Bécewv CpG otnv meproyr] 50 Tov yovidiov Tov VIOKIVITH
umopel va owénoet v ékepaon g iINOS (27). H avénuévn ékppoon tov iNOS pe ) oe1pd
TOV TPOGYEL TN QAEYMOVN Kou pmopeil va. odnynoet oe PD (6). ZOupwvo pe avtég Tic
amodeifels, éxel avaeepbei 011 évag ekdektikdg avaotoréag INOS, GW274150 ([2 - [(1-
wwvoaBvd) apvo] aBvd] -L-opoxvoteivn €xel VELPOTPOGTATELTIKO OMOTEAEGUO GE €vol
pwovtého PD (21). ADORA2A eivar to yovidio mov kmdikomolel tov vmodoyéo A2A
adevooivng (A2AR), o omoiog ek@pdletor oe peydAo Pabpod oto papdwtd copa. Ot
ADOLA2 moAvpoppicpoi cuvdéovior avtiotpdens pe tov kivovvo PD (123). Emiong, ot
avtayoviotég tov A2AR  elval amoteleopatikoli 6TV ovOKOLOIOT TOV  KWNTIKOV
countopdtov Tov [apkivoov kot £xovv mpotabel mg mbava véa gapuaka yuo Oepaneioo PD
(8). Ot xwdwoi CYP2EI yio to Cytochrome P450 2E1, éva pélog g owoyévelog evidpmv
Cytochrome P450, mov aviumrpocommehovv €va onUovTIKO HEPOG TNG KVLTTOPIKNG GULVOG

evavtia oty ékbeom o EevoProtikd kot Eyovv eumhakel oty mabogucioroyia ov PD oand
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To péoo ¢ dekaetiog Tov 1980 (128). H petopévn pebviioon tov CYP2EL oyetileton pe
mv avénuévn ékepaon tov ayyeloedpov RNA tov CYP2E] og aoBeveic ue PD (77). H
evioyvpévn dpactnpotta tov CYP2EI vrootnpilete o1t cupPdAiel 6TV VIOTOUIVEPYIKY

vevpoekPuAimon oto PD (128, 164).

AgiEape 0TL evd o1 emryeveTikég petaforés otovg acbeveig pe AD kol PD €yovv diepevvnbet
Héom HEAET®V yeVIKNG MeBLAIwoNG Ko eWdk®v yovidiov pebvAiimong, Oev vmdpyouvv
EVPNUATO GYETIKA UE TNV TPOTOTOINGN TNG 16TOVNG. O1 TPOTOTOMGELS TOV 16TOVIOL €ivan éva
GAAO emyevetikd onudol mov mailel TPOTAPYIKO POAO OTNV EMIYEVETIKN pLOUIGN TNG
HETOYPOPNS Kol GAA®Y AEITOVPYLOV OTO KOTTOPWA, GUUTEPIAOUPOVOUEVOV TOV VELPOVOV
(61). Ot pETO-HETOPPAOTIKEG TPOTMOTOUGE LOTOVAOV TOPEUPOIVOLY OTO UETOYPOPIKO
TPOYPOLLO TTOV TPOKAAEL LOKPOYPOVIEG PUVOTLTIKES OAAUYEC OTN VEVPIKT TAACTIKOTNTA,
ovumeptAapPavouévne e pédnong ko g unqung (138, 120). TToAhd évlupo epmAékovtot
ot pLOUION TOV 10TOVOV, GUUTEPIAAUPOVOUEVOV OlOOIKOCLOV OTMG 1 OKETLAIWGN, M
pebvdioon, 1 eOoEopLAI®GN, N GoVHODM®oN Kot 1 ovPiKitvimon, ot omoleg pmopel va
dwdpopaticovy onuavtikovg porovg oty maboyéveon e ND (146). Ot deakeTvAdoeg
wtovev (HDACs) éyovv oavaeepbBel 0Tt givon opaoctikés oe avtég Tig Oepyaocies. To
BaAmpoikd o0&y, évag avaoctoréag twov HDACSs, emdeikvoel vevpompocstocioo Kotd Tng
potevovng o€ €va povtédo apovpaiov tov PD (109). Eniong oe meipapatolwa AD kou PD, n
akeTLAImoN 16TOVNG £xEl cLVOEDEL ne vevpoekpuioud (146, 57). Mia perétn oe acheveic pe
vooo tov Huntington £0€1Ee OTL 01 TEPIGGOTEPES AMO TI OVOYVOPIGUEVES TPOTOTOU|OELS
16TOVNG oTOV €YKEPUAO oyeTilovTol LE YOVIol TOV £XOVV YVMOGTOVG POAOVS GTN VEVPMOVIKY
onuotoddtnon (12). Avtd ta eupfHUaTO VTOSEIKVOOVY OTL Ol TPOTOTOINGELS 10TOVMV UTOPEL
va, tval po GYETIKT LOPPN EMYEVETIKNG OAAOYNG o€ aoOeVEIC e vevpoAoYIKES TadnoELS. g
€K TOUTOV, TOAAEG TANPOPOPieg UTopoHV aKOpa Vo amokTOoOV amd HEAETEC TPOTOTOINONG

1010VNG o€ acbeveic pe AD 7 PD.

YuvolKd, Ta euvpriuoTe OElyvouV OTL LTAPYOVY CNUAVTIKEG EMIYEVETIKES JPOPES UeTAED
aclevdv pe VELPOEKEVAMOTIKEG acOéveleg kot vyw] dropa. EmutAéov, ot vmoynoeieg
YOVIOLIKEG PEAETEG Exouv Ogigel OTL peptkd yovidla mov gival yvootd Ot mtailovv porlo o1
dlTnPNoN Kot T AEITOVPYio TV VELPOAOYIKAOV 1GTMV O10pOPOTO0VVTOL LE TV HeBuAinon
oe appwota dropa. EmmAéov, moAld and avtd to yovidin, 0nwg to BDNF oe acBeveic pe
AD xat1 10 SNCA og acbBeveic pe PD, opoiog peboidvovtol 610 aiflo Kot 6ToV 1670 TOV
EYKEPOLOV. XOUQOVE e TIC 1018C YPAUUES, Ol HEAETEG EMYEVETIKNG ELPEING GLOYETIONG

delyvouv OtTL dapopikd peBvlmpéves 061G 0TIG VEVPOAOYIKES dlatapoyés Tapovstdlovv
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TopOUOLEG aAAaYEG ot pebBvAioon petald aipoatog kot eyke@dAov. Avtd to dedopéva
VTOONADVOVY OTL Ol WEAETEG OTO TEPLPEPIKO QU0 UTOPOVV VO TOPEXOVV TOAVTILES
TANPOPOPIES Y10 TIG VEVPOVIKES EMIYEVETIKES AAAAYEC KOl TIG GUVETEIEG TOVG GTN AEITOvPYia.
TOV KUTTapwV. Emopévmg, m Sapdpewon pebviimong oto meplpepkd oipa yoo Tov
EVIOTIOHO TOV HEBLMOUEVOV TIEPLOY®V OV OYETICOVTOL PE VEVPOLOYIKEG JLOTAPAYES EXEL
peydan mbavotnra KAVIKNG ypnotpdTas. Mmopel va eTTpéyel 6TOVG KAMVIKOVG 10TPOVG VOl
EVTOTIGOLV ATOHO. VYNAOD KIvODVOL TTOV UTOPOLV VO EXOQEANO0VV amd TPOANTTIKEG Kot
Oepamevtikég mapepPaceic. Qotdco, AOY® TOL KLPIWG SOCTAVPOTIKOV GYESUGLOV
TEPIAAUPAVOUEVOV HEAETMOV Kot TNG EAAELYNG OVTIYPAPNC OTNV TEPITTMOT VED®V ELPNUATOV,
TOPAUEVOVY TTOAAL EPOTNUATO GYETIKA HE TN YPOVIKN OYEON HETAED TOV EMYEVETIK®OV
TPOTOTOUWCEMV KOl TOV VELPOAOYIKOV acheveldv, Kabmg kol T onuacio. Tov gupnuatomv
omv maboroyia twv acbeveiwwv . Emiong, doedopévng g ovaoTpEYWnNS @UoNG Tov
EMYEVETIKOV TAPEKKAMGEWV, 1 GTOYEVON TOL EMLYOVIOIOUOTOG WIOPel va givol po véa
TPOANTTIKN oTpatnyikn kot Oepameia yuoo AD ko PD. Yrapyovv otoryeio mov deiyvouv 611 o1
00teg pebBvAiov O0mwg t0 ELAMKO 0&L kol M Purrapivn B12 pmopel va emnpedoovv ™
pebvdioon tov DNA kot tov Kivouvo Yio OpKETEC VEVLPOEKPLMOTIKEG KOTOGTACELS,
ocvumepiiappavouévov tov AD ko PD (89, 36). Epsuveg amd peléteg o {da deiyvovy 0Tt o1
OVOOTOAEIG TNG OMOOKETLVAACNC 10TOVNG HEWWVOLV TO €mimeda P-AEUQOKLTTAP®Y Kol
Beltidovouv ™ pdonon kot T Lvnun oto LovTEAN TOVTIKOL NG vOsoL Tov Alzheimer. Avtd
TOL EVPNUATO TAPEYOLY LTOGTNPIEN OTL O1 AVAGTOAEIG TNG AMOAKETVAAONG 16TOVNG UTOPOLYV
va ypnoedoovy o¢ o véa Bgpamevtikny otpatnyikn yioo tv AD (150). H emyevetiky
Oepameion €yel amoderyBel OTL OVOOTPEQPEL EMTLYMG HEPIKE EMLYEVETIKA ONUASIOL Kot
ocvuntdpato acbeveldv kot Exel eykpdei omod to FDA yio ypron otov kapkivo (143). Qg ex
TOUTOV, Ol UEAETEG GE UEYAADTEPEG OUAOEC LE TTayKOOUIO oYedioom Umopel va cupfdAiovy
0TO KAEIOWO TOL YAGULOTOC GYETIKA LE TOV EVIOMICUO EMYEVETIKMOV OAAAYDV TOV £XOLV
KAMviky onpaocio kot Bo pmopovcav Vo 00MYNoOLV G GTPUTNYIKEG TapEUPacng oe

VEVPOAOYIKES O OELS.

XYMIIEPAXMATA

Oloéva ka1 mo oLYVO EAIVOUEVO OTOTEAOVV Ol VEVPOEKPLALGTIKEG TaONGES, AOY® NG

avEnong Tov mPocdokipwov emPiwong kat g avénong tov mAndvopov. H avénon tov
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TEPIOTOTIKOV OVTAOV TOV voonudtov sivor mhoavo va oyetifeton emiong pe yevetkoig
TOPAYOVTEG, OALD KOl PE TG ovénuéveg duvatdTNTeG dUyvVOoNS Kot TEKUNPIoNG TOvG,
KaOADG To EpYAAElD TOV YPNGILOTOOVVTAL TAEOV EIVOL IO €VOUGONTA Kol Ol EMOTMOAOYIKES
perétec mo aptiec. Evivmoowokd eivar 1o otoyyeio 6tL o1 mobnoelg avtég, €KTOC amd TIg
peydAeg NAIKieg, LTopovV Vo ELPAVICTOVY akOuT Kot oTig NAkieg towv 30 1 tov 40 etov- av
KOl OVTEG Ol TEPUWITMOOELS €lvarl udAlov omdvieg. Elvar cagég 0Tt avtd to. VOO Late dgv
TPOKLTTOVV OO TN Mo HEPO otV GAAN Kl OTL omoutovvion cLVHOWG TOAAL €T Yy va
eEeAyBovv. I'!' avtd Tov AOY0, M GLYVOTNTA TOVG OVEAVETOL HE TNV MAKIK KOl 0lpOopovV
ocuvnlwg tic Nlkieg petd ta 60. Ouwg, pmopel va cupufodv omovimg Kot 68 UIKPOTEPEG
NAIKiec, €WIKA Otav ovvipéyovy €0Kol emPapvviikol yevetikoli M mepPoarioviikoi
napayovteg. O Opog «vevpoeKPLACTIKEG acBévelegy eival évag yevikog Opoc Tov
nepthapPaver pio oepd amd mobnoelg, ot omoieg TPOSPAAAOVY TOVG VELPDVES TOV

avOpOTIVOL £YKEPALOL.

Ot vevpdveg amoTeEAOVV OOIKEG LOVAOEG TOL VELPIKOD GLGTHUATOS TOV TEPIAAUPAVEL TOV
eYKEPAAO Kot Tov votiaio puerd. Katd kavova, o1 VELPMOVEG OEV OVOTAPAYOVTOL KOl OEV
OVOVEDVOVTOL, EMOUEVOS AV VTTOGTOVV BAAPN 1 TEBAVOLY deV HIToPOovV Vo avTIKOTACTOO0HV
amd TOV OpPYOVIGHO. Mepikd Tapadeiypota VEVPOEKPVMOTIKOV acOevel®V gival 1 vOGOG

Parkinson, 1 voocog Alzheimer kai 1 vdcoc Huntington.

Ot vevpoek@UMOTIKEG a0Béveleg eivarl aviateg TOONOES TTOL EMPEPOLYV  avOmTpio Kot
0dNyobV GTNV TPOOJEVTIKN EKPLAIOT /Kol TOV 0AvaTo TV VELPIKOV KLTTAPWV. AVLTA 1

eEEMEN mpokaAel mpoPAnuata oty kivnon (ataéio) 1§ o1 vontiky Asttovpyia (avola).

Emyeveticn givor 1 peAétn KANPOVOUNGIL®OV OAAAYDV GTNV EKQPOCT] TOV YOVISI®V Ympig
oAayég otnv aAAniovyic tov DNA. Ot 1tpeic kvplot emryevetikol pnyoviopoi etval m
uebviimon tov DNA, ot tpomonooelg g 16tovng kot 1 vVmapén pkpo-RNAS (MiRNAS).
Kot ot tpeig unyavicpoi propovv vo puBpicovy m petaypoer] TV YOVISimV TPOTOTOUDVTG
™V TpdSPacT 6Tovg VITOKIVNTEG Yovidiwv (gene promoters) Kot 6Tig puOotikéc meproyés. H
pebvimon tov DNA, o emyevetkdg pnyaviopdg mov €xet pelemnBel koaAvtepo oTIC
TEPIOCOTEPEG EPEVVEG, 0POPE otV TPOocHNKn pHeBLAIK®OV Opdd®V GTIS KLTOGIvVEG pe TNV
evépyela eviOipmV yvootomv og peBulotpavopepdoss (methyltransferases). Avti n tpocOnikn
£YEL OOV OMOTELECLLOL T GLUTIEST TNG YPOUOTIVIG KOl GUVETMG TNV KATAGTOAN TNG EKPPAONS
0V yovidiov. H peBurimon tov DNA cuvelseépel eniong otn datpnon g aKeEPULOTNTOG

TOV YOVIOIOUOTOG, EUTOSILOVTAG TN UETAYPAPT] TOV ETAVOALUPAVOUEVOV GAANAOVYIOV TOV
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DNA (repetitive DNA sequences) kot Towv &vdoyevav petabetdv (transposons). Ot
TPOTOTOGELG TNG 1GTOVNG APOPOVV LETO-UETUPPOUOTIKEG AAAAYEG OTIC IGTOVES, TIG COUIPIKES
npwteiveg mov oynuatiCouv ) ypopativn kot tagvopodv 1o DNA og vovkieoocouaro.
Avtéc o1 tpomomowoelg pmopel vo  eivor  axetvMwon, peBvAiowon, ewoeopviimon,
KitpovAwimon, tponmomoinon pe SUMO mpoteiv 1 v mpwteivn ubiquitin (ubiquination)
Kot ptoluAinon pe S1p®cEOPIKN AOEVOGTVY Kot ETOPOVV GE TOIKIAEG PloAoyikég dlepyacie,
Omwg ™ pOOon TV yovdiov kot v emddpbwon tov DNA (m.y. n axetvlioon g
wtoévng ovvnbog oyetileton pe evepyomoinomn tov yovidiov). Ta miRNAs eivor povnig-
aAvoidag Tuuata RNA mov 0ev petapépovv kmokes yio mpawteivoovvieon ko pvOuilovv

apVNTIKAE TNV £KPPaCT TV YOVIdiov decpuevovtag Teployés ayyeropopwv RNA (mRNAs).

Ot emyevetikol unyaviopoi €govv ocvoyetiotel pe €kbeon oe mepifariroviicovg pvmovg. H
éxBeomn oe 1o&kG PETOAAM, CUUTEPIAQUPOVOUEV®OV TOV OPOEVIKOD, Kaduiov, HOAVLPOOV,
vikeMov, ypopiov, kot peBvro-vdpapydpov, £xel ouvoebel pe mopekkAivovoeg aAlayég ot
pebvrioon tov DNA kot tpomomomoelg g 10tovie. Elvatl yvooto 61t ta pétaila avdvouv
TNV TOPAYOYN AVIOPACTIKOV 0OV 0&uydvov (reactive oxygen species), Kot 01 0Ee0MTIKEG
BAdPBec Tov DNA pmopovv vo TpOTOTOMGOuY TV IKOVOTNTO TV HEBLAOTPAVOPEPACHY VO
aAAnAoemopovv pe to DNA éyxovtog coav amotélecpo TV TOPEKKAIOT Omd To GUGIOAOYIKE
npotuma pebvimong tov DNA. H ékbeomn oe aéprovg pumovg, Ommg 1 COUATIOWKT VAN, O
pavpog avBpaxoag kol to PevioAo €xel emiong cLoYETIOTEL PE OAAAYEG OTN YEVIKN KOUM
€101KT| Y100 ovyKekpuéEva yovidla peBuiimon tov DNA. Avtég ot aArayéc Tpocopotdlovy Tig
EMLYEVETIKEG aAAaYEG OV €xovv avevpebel oe voonuata mov £0VV CLGYETIOTEL e €kBeom
OTOVG OEPLOVG POTOVS, OTMC KOPOINYYEIWKA VOOTUOTO KOL OLUOTOAOYIKEG KoKoNOetes.
XNUKd 1oV TPOKAAOVY EVOOKPIVIKES SLOTOPOYES KOl TOEIKES Y10 TO OVOTOPOYMYIKO GUGTN O
ovoieg [do@avorn A, d10&ivn, dtbBLACTIAPesTPOAY, emiplovol opyavikoi pvmot (persistent
organic pollutants)], mopacttokTove, Kot ¥NUIKA 6T0 TOGUO vePS givor emiong pHepkés AAleg
YNUIKES OLGIEC TOV M GYEON TOVG UE EMYEVETIKEG OAAAYEG ExEL dlepeLVNOEL GE TEPOUATIKES

KO EPYOCTNPKES LEAETES OAAG KO OE LEAETES GE aVOPDTOLG,.

Ta egvpnuato mov cvoyetiCovv T1c mepParloviikég ekBéoelg pe emyeveTikoOs OeikTeg
ALEAVOVTOL TOYEMG, EVA VITAPYOLV HEAETEG TOV €YOVV GUGYETIGEL TOVG {10V 1| TAPOLOIOVG
EMYEVETIKOVG OEIKTEC LE VOGTLATO. ] VOGOVUVTES 1GTOVG TTOL £X0VV UTIOAOYIKOG GuVIEDEl e
11 1d1ec mepiParioviikég exBécelg. QQo1060, dev glval aKOUN YVOGTO OV Ol EMIYEVETIKES

aAlayég mov mapatnpovvior Emerta ond €kbeon o T0&KéEC ovoieg Ppiokovtar oty
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a1toAoYIK] aAvcida petald éxbeonc kot voonuotoc. Eivor mBovoé or addayéc oto
emryovidiopo vo étovv to ektedelpévo ATopo ETPPET OV AVATTLEN TOV VOGTUATOG.
Emunpdobeta, or emyevetikég emdpdoelg pumopet va dadpapatilovv onuavtikdé poio ctov
KaBoPIoUd KIVOUVMV IOV HETOPEPOVTOL OO YEVED GE YeVER OTMG €MIoNG Ko otV gUPpuikn
TPOEAEVOT] TV VOST|ULATAOV. YTAPYOUV OVOQOPESG YNUKAV OVCIOV OV £YOVV TPOKAAECEL
dvuopeveic ouvETELES 01 0Toleg LETABIdOVTOL OO YEVED GE YEVEA KOl 1] LETAOOOT EMYEVETIKDOV
aAlayov €xel mpotabel g dvvnTikd evoldueco otddlo. H éxbeon oe mepiforiovtikovg
ANUKOVG TOPAYOVTEG KATA TNV TPOYEVVNTIKY KOl TPOUUN TodIKN NAKio o€ Kpioipua otddin
g avamtuéng €xer Ppebel va mpokadel emiyevetikég aAlayEc, Ol OmMOiEg OTN GLVEXEW

EVOEYOUEVAC VA TPOKAAOVV OLGUEVELS EMOPACELS 6TNV LYeio otV eviidkn Lom.

H a&oddynon exkbBéoewv tov maperbovtog o mepiParioviikodg poumovg amotelel cuviBwmg
pio advvapio ToV ETONUOA0YIK®V HeAeT®V. Ot emyeveTikol 0elKTEG £XOVV T1 dLVOTOTNTO VO
Beltiwoovv v agloAdynon g £kBeong oy €pevva emeldn pmopet va dtarnpnodv axdpa
Kol 0tav 1 €kBeom €xel GTONOTOEL EEALTIOG TNG IKOVOTNTOG TOVG VO LETOOIOOVTOL HEGM TNG
KUTTOPIKNG OLUPESTG. ZVVETTMS, EXOVV TN SLVOTOTNTO VO AVTITPOSHOTEVOLY TOPEADOVCES MG

Kol EVOOUNTPLES TEPIPAALOVTIKEG EKOEGELS OPOVTAG MG LOPLOKE apyEin TV EKOEGEDMV QLTOV.

H Ieparroviikn Emyevetikn eivor avapgifolo £vog ovamtuoGOUEVOS TORENS, 01 EEEMEELS
TOVL 07010V UTOPEL VO TPOGPEPOVY EVOEIEELS Y10l TO TG 01 TEPPAAAOVTIKEG TOEIKES OVGIES
EMOPOVV OLGUEVMDG otV avBpdmvn vyelo. Qotdc0, LVIAPYOVY TOAAEG TPOKANGEIS OTN
HEAETN TNG OYEONG TOV EMIYEVETIKOV UNYOVICU®OV LE TOEIKES eKOEGELS KOl OYETIKEG EKPATELC
voonudtov. Kabe mepiParlovtikny ékbeon pmopel va TPOKOAEL EMYEVETIKEG TPOTOTOU|OELS
oL TOKIALOVV amd 16TO G€ 16TO Kol OLTH 1 TOKIAOTNTO Umopel va. emektabel Kot 6To
KUTTOPIKO EMIMEDD. LVVENMC, Ol EMIYEVETIKEG EMOPACES Umopel va, unv givor dvvatdv va
vevikevBobv ce GAAOVLG 10TOVG Kol Ol HEANOVTIKEG HeAEteg mpémer va e€etdoovy Tig
EMYEVETIKEG EMOPACELS TOV 1010V TEPPAALOVTIKOV TAPAYOVI®V GE JPOPETIKOVS 1GTOVG.
M dAAn mpoOKAnon mov avtetomilovy ot gpevvntég eivar To  yeEyovog OTL o1
TOPATNPOVUEVES OAAAYEG TOV ETYOVIOUOUOATOG UTOPEL VoL UV TPOTNYOVUVTIOL TOV VOOT|LOTOG
oAAG avtiBeta va emnpedlovtor and v Vmapén tov voonuotoc. Omdte, n avticTpoen
artoTo (reverse causation) mpémel vo AAUPAVETOL VITOYT GE AVTES TIG UEAETEG EPOGOV Ol
eMyeveTIKol delkTeg Propovv va aAAdEovy pe v mépodo tov ypovov. I'a va kabiepmBel o
OITIOAOYIKT] GLUGYETION, EVOL ATOPOITNTOG O KOAOG GYEOIOGLAC TPOOTTIKMOV LEAETMOV, DOTE VO

GLAAEYOVV TTPOOTTIKA TANpoopieg oyeTkég pe tv €kbeon, va peTtpodlv 6mGTA TOLG
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KOTOAANAOVG OEIKTEG EMYEVETIKOV OAAOYDV GTOVS 10TOVG-GTOYOVS, Kol TOPUAANAG Vo
CLAAEYOVV TANPOQOPIEC OYETIKEG UE TIG TPOKAVIKEG Kol TIC KAMVIKEG ekPdoelc twv
VOONUAT®V EVOOPEPOVTOC. AV KOt Ol HEAETEC TOL PEAETNONKAY givol TV TEAELTAIWV ETMV,
dgv vmdpyovv axodun mMOAAL coer] oedopéva. Eivar capég OTL 1 HEAETN TOV EMYEVETIKMOV
OEIKTMV, UEANOVTIKA UITOPEl VO TPOGPEPEL TOAVTILEG TANPOPOPIES CYETIKEG LE TOV TPOTO
alohdynong tov mepPoaAloviikdv ekBécemv Kol dVVNTIKA VO EAOYICTOTOMGCEL TIG
eMOPAceElS TV ekBécemv avtdv otovg avBpamove. Ot TePIoCOTEPEG AMO TIG EMIYEVETIKEG
oAAaYEG elval OVOGTPEYILES KO Y10 aLTO 01 EMYEVETIKOT OgikTeg umopel va ivor Wavikot yuo
mv avantuén véov mponmtikdv kot Oepamevtikav emeuPdocsov. Eifvor dvvatov va
ypnoporomBovv ovecies (.. n DNA peBvriotpavepepdon), OCTE Vo mopdyouy AEITOVPYIKES
ovvémeleg (Omwg vmo-pebvAioon tov DNA), ot omoieg va ypnowomomBoldv oty
TPOTOTOINGCT TOV EMMEOOV HETAYPAPT|G YOVIdlwV (.. adénon g EKPpaong yovidiwv mov
KATOGTEALOVY OYKOVG) Kot OuvNnTiKA vo aALaEovy v mopeior avamTuéng evog VOO LOTOG
(T TOV KopKivov). ZUUTEPACUOTIKA, | EPELVA TOV EMLYOVIOIOUATOS GE GLVOVLAGUO LLE TNV
TEPPAAAOVTIKT EMONMOAOYIOL £YOVV GNUOVTIKES OLVATOTNTEG OGOV OPOPE GTOV TEPIOPIGUO

TOV OVGUEVOV EMOPAGEDV TOV TEPPAALOVTIKOV ekBEce®V otV avBpdmivn vyeia.
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