NANENIZTHMIO AYTIKHZ ATTIKHE
$XOAH ENMIZTHMQN YTEIAZ KAl MPONOIAL
TMHMA BIOIATPIKQN ENIZSTHMQN

ZOQH AEKAPEZTOY

O POAOZ TOY EMIFENETIKOY MAPATONTA EZH2,
STH PYOMIZH TOY KYKAOY ZQHZE TOY ANOPQMINOY
KYTTAPOMEFAAOIOY (HCMV), ZE KYTTAPA
FAOIOBAAITQMATOZ MOAYIMENA KAl MH
(U373MG)

MNPONTYXIAKH AINAQMATIKH EPTAZIA

ABnva, 2020



UNIVERSITY OF WEST ATTICA
4 7‘:;& FACULTY OF HEALTH AND CARE SCIENCES

DEPARTMENT OF BIOMEDICAL SCIENCES

Molecular Microbiology, Immunology Laboratory

ZO| DEKARESTOU

THE ROLE OF EPIGENETIC FACTOR EZH2,
IN THE REGULATION OF LIFE CYCLE OF HUMAN CYTO-
MEGALOVIRUS (HCMV), IN INFECTED AND
NON-GLIOBLASTOMA CELLS (U373MG)

GRADUATE THESIS

Athens, 2020




MANEMIZTHMIO AYTIKHE ATTIKHE
$XOAH EMIZTHMQN YTEIAZ KAl MPONOIAZ
TMHMA BIOIATPIKQN ENIETHMQN

Epyaotiplo Moplakn¢ MikpofioAoyiag, Avoocoloyiag

ZQH AEKAPEZTOY
MNpormtuxtakn Qottritpla Bloiatpikwy Entotnuwy, NAAA

A.M.: 62114078

O POAOZ TOY EMIFENETIKOY NAPATONTA EZH2,
2TH PYOMIZH TOY KYKAOY ZQH2 TOY ANOPQMINOY KYTTAPOME-
FAAOIOY (HCMV), ZE KYTTAPA TAOIOBAAZTQMATOZ

MOAYZIMENA KAI MH (U373MG)

YroBAnOnke oto TuAua Bloiatpikwy Emotnuwv — Topag Yyeiag kot Mpovolag

Ovoua elonyntn: Amoctolog MmniehoUkag, Emikoupog KaBnyntrg Moplakng MikpoBLoAoyiog

Kal lohoylag

fii



UNIVERSITY OF WEST ATTICA
FACULTY OF HEALTH AND CARE SCIENCES
DEPARTMENT OF BIOMEDICAL SCIENCES

Molecular Microbiology, Immunology Laboratory

ZOl DEKARESTOU
Undergraduate Student of Biomedical Sciences, UOWA

Candidate number: 62114078

THE ROLE OF EPIGENETIC FACTOR EZH2,
IN THE REGULATION OF LIFE CYCLE OF HUMAN
CYTOMEGALOVIRUS (HCMV), IN INFECTED AND NON-
GLIOBLASTOMA CELLS (U373MG)

Submitted to the Department of Biomedical Sciences — Faculty of Health and Care Sciences

Supervisor: Apostolos Beloukas, Assistant Professor of Molecular Microbiology and Virology



o>



AnAwon nepi AoyokAomnG

Me TAApPN emiyvwon TwV CUVETELWWV TOU VOHOU TEPL TIVEUUATIKWY SIKALWUATWY,
SnA\wvw evumoypddwg OTL elpal amOKAELOTIKOG ouyypadéag TnG mopoloog
SUMAwHATIKAG epyaciag, yia tnv oAokAnpwaon tg onolag kabes BorBela eival mARpwg
OVaYVWPLoOPEVN Kal avadEpPeTal AENMTOUEPWE OTNV gpyacia auth. Exw avadepet
MANPWC Kol Pe oadeic avadopég, OAeg TIG TNYEG xprong SeSopévwy, amoPewy,
B€0cwv Kal MPOTACEWY, WOEWV Kal AeKTIKwV avadopwyv, €ite KaTA KUpLOAetia eite
Baoel emioTnOVIKNAG Ttapddpaons. AvoAapuBAavw TNV IPOCWITLKI KL ATOULKA EVBUvVN
OTL o€ mepinmtwon amotuxiag otnv UAoMoiNoN TwV avwTEpw SNAwBEvTwy otolxelwy,
elpal umohoyog €vavil AOYOKAOTHG, YEyovOG TOU OnUalvel amotuxia otnv
SUTAWMATLKA LOU €pyacio KoL KATA CUVETELA amotu)ia anmoktnong Tithou Inoudwy,
TEPAV TWV AOUTWV CUVETIELWV TOU VOUOU TIEPL TIVEU LATIKWY SIKALWHATWY. AnAwvw,
OUVETIWG, OTL AUTH N SUTAWHATIKY Epyooia TPOETOLUACTNKE Kal OAOKANPWONKe amo
EUEVO TIPOOWTILKA KOLL ATTOKAELOTLKA KAl OTL, aVOAQUBAVW TTANPWC OAEC TIC CUVETIELEG
TOU VOMOU OTNnV TEpIMTwon Katda tnv omoia anodelyBel, Staxpovikd, OtL n epyacia
oauth A TUAMA TNG gV pou avhkel SLOTL lval tpoiov AoyokAOTIHG AAANG TIVEULATIKI G
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KaBnyntr KAwikng loAoyiag tou Mavemniotnuiov tng Kpntng, o onoiog pe otnpile, Si-
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NepiAnyn

Eltoaywyn: O AvBpwrivog Kuttapopeyaloiog (Human Cytomegalovirus, HCMV) avi-
KEL OTNV OLKOYEVELA TWV B — epMNTOiWY, £XOVTAC WG YEVETIKO UALKO, SikAwvo DNA kat
elvat évag eupéwg SLadeSoUEVOG LOG, O TtayKOoULa KAlpaka. EmumAéoy, Bewpeital wg
EVOC ONUOVTIKOG TTaBoyovog UIKPOOPYOVIOUOG KaBwE umdpyxeLl kKivbuvog pokAnong
0oBapwV VOONUATWY OE OVOCOKATECTAAUEVOUG, KATA TN SLAPKELD TNG EYKUUOCUVNG
OAAG KOl OE ATOPO LE QVETIAPKEG AVOOOTIOLNTLKO cuotnua. Emiong, péow tng oyko-
TpoOMou dpacng tou, Unopei va kaBoploel To GaALVOTUTIO CUYKEKPLUEVWY TUTIWV OYKOU,
OTWC Tou YAOLOPBAQCTWHATOC, O OTol0g BewpEeital WG €vag Ao TOUC TILO ETMBETIKOUG

TUTOUG Kapkivou tou avBpwrivou KevipikoU NeuplkoU ZuoTrpatog.

ZKOTOG: H CUYKEKPLUEVN LEAETN €XEL WC OKOTO TNV avadeLén Tou pOAOU TOU ETLYEVE-
koL mapayovta EZH2, kaBwg kat tg RhoA GTPaong, otnv mpdéodo poAuvong tou

HCMV o€ GUYKEKPLUEVN KUTTOPLKN oelpd YAoloBAaoctwuatog (U373MG).

M£0060¢: H kUpla peBodoloyia mou xpnolpomnondnke eival n pEBodog Avoooarto-
TUTwong ) Western Blot. H pébodoc autr poag foribnos oto va HeETadhEPOUE TIC TTPW-
telveg amo to mAKTwua moAvakpAauidng oe pepppaveg PVDF, pe tnv epapuoyn nAe-
KTPLKOU TIedIOU. 2TNV OUVEXELD, AKOAOUONOE 0VOOOAOYIKN ATIOTUTIWON UE ELOLIKA aVTL-

cwuata.

AnoteAéopata: AkoAouBwvTtag TNV moapanavw pHEBodo, mpoékuav anoteAéopara,
Ta omoia mapatnpAdnkav Ue ) Xpron Kuttdpwv yAolofAaoctwpatog (U373MG). Mo
OUYKEKPLUEVQ, OTA KUTTAPO YAOLOBAQCTWHATOG mapatnpnBnke pia tdon Peiwong tng
ékppaong tng RhoA petafl twv pn HOAUCUEVWY KOl LOAUCHEVWY KUTTAPWYV 18 Kal 72
WPEC UETA TN HOAUvVon pe tov HCMV. Itn cuvéxela, HeAeTnOnke n ékdpaon Tou emL-
YEVETIKOU mapdyovta EZH2 o€ pn poAuopéva Kal o€ LoAuopéva KUTtopa, yla 18 wpeg
Tou Opw¢ Sev mapatnpnOnke afloonueiwtn dtadopd oto eminedo €kdppacnc tou
EZH2. Na 1o Adyo auto, xpnolomolitnkav UKPOTEPA XPOVIKA onueia LOAUVONG UE
ToV 10. EldIkOTEPQ, OoTNV pwipn poAuvon, 30 Aerttd SnAadn, kabwg Kal otig 3, 24, 48
WPEG UTTAPXEL TTOPOUOLO ETtiMESO LOAUVONG O€ LOAUCHEVA KL N KUTTAPO TOU yAoLo-

BAaotwpatog. BEéBata, oe peyaAUTEPO XPOVLKO €minmedo (72 wPEC) UTIAPXEL LA TAON



yla peiwon ékdpaong tou EZH2. KAeivovtag, peAetrnBnkav kat kOTTapa voBAactwy,
OTIG 24 WPEG HOAUVONG, YL VO TOL CUYKPIVOUUE LE TA ATTOTEAECUATO TWV KUTTAPWVY
ToU yAoloBAaoTWHATOC KAl tapatnendnke pia t@on mpog avénon tou EZH2 ota po-

Auopéva kuttapa, ano tov HCMV.

Tupnepaocpata: And Ta MEPAPATA TTIOU SlevepynBnkav, TPOKUTITEL OTL TBAVOV va
UTTAPXEL Ula oxéon avapeoa otn RhoA kat tov AvBpwrivo Kuttapopeyaloio, og KUT-
Tapa yAoloBAaoTWHATOC, N onola Onwg amodeixdnke, emdpd oe SLapopeTIKA Xpo-
VIKQ onueia Tng poAuvonge. Emiong, BAcel Twv HEAETWVY TTOU Tipaypatonodnkay, o
HCMV mubavotata va oxetiletal Ue TNV EKPPACT TOU ETILYEVETIKOU Ttapdyovia EZH2,
poAuvovtag kuttapa yAoloBAactwpatog ue tov HCMV. Aappavovtag umodty tnv o-
yKoTtpomo Spacn tou HCMV, otnv mpoodo TnG vOoou Tou YAOLoBAACTWHATOC, XPELA-
{ovtoL mapamavw HEAETEG UE OKOTIO TNV MIEPALTEPW HEAETN TWV UNXOVIOUWY AAANAE-
nidpaong twv popiwv auvtwv pe tov AvBpwrivo Kuttapopeyaloid Kal Katd moco n

dpaocn toug oxetiletal pe TNV €€EALEN TNG LOALVONG ATO TOV LO.
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Abstract

Introduction: Human Cytomegalovirus — HCMV belongs to the B — herpesviruses fam-
ily and is a double — stranded DNA virus and is a widespread virus, worldwide. In addi-
tion, it is considered as an important pathogenic microorganism and there is a risk of
causing serious diseases in immunocompromised during pregnancy and in people with
insufficient immune system. Also, because of its oncogenic pathway, it can determine
the phenotype of specific tumors, such as glioblastoma, which is considered one of

the most aggressive types of cancer of human Central Nervous System.

Purpose: The main goal of this study is to highlight the role of epigenetic factor EZH2
and as well as RhoA GTPase, in the progression of Human Cytomegalovirus in a specific

glioblastoma cell line (U373MG).

Method: The main methodology used is Immunoblotting or Western Blot. With this
method, we can transfer proteins through polyacrylamide gel to PVDF membranes,
applying an electric field. Afterwards, we used specially labeled antibodies to success

an immune response analysis.

Results: Following the above process, some results obtained using glioblastoma cells,
U373MG. More specifically, it was observed a tendency to decrease of RhoA between
non —infected and infected glioblastoma cells, 18 and 72 hours after HCMV infection.
Then, the regulatory expression of epigenetic factor EZH2 was studied in non — in-
fected and infected cells, about 18 hours, but no significant difference was observed
in the level of expression of EZH2. Because of that, we used shorter time points of
infection with the virus. In particular, in early infection, i.e. 30 minutes, as well as 3,
24, 48 hours there is a similar level of infection in non — infected and infected glioblas-
toma cells. At a higher time point (72 hours) there is a tendency to reduce EZH2 ex-
pression. Eventually, fibroblast cells were studied at 24 hours of infection to compare
them with the results of glioblastoma cells and there is a tendency to increase EZH2 in

infected cells was observed.
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Discussion: The experiments have shown that there may be a link between RhoA and
Human Cytomegalovirus in glioblastoma cells, which has been shown to affect differ-
ent time points of infection. In addition, based on the studies performed, HCMV is
most likely to related to the expression of the epigenetic factor EZH2, infecting glio-
blastoma cells with HCMV. Considering the oncogenic activity of HCMV, in the pro-
gression of glioblastoma disease, more studies are needed in order to further study
the mechanisms of interaction of these molecules with HCMV and whether their ac-

tion is related with the development of infection.
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Kedpalatio 1 — Elcaywyn

1. Epnintoiol

1.1. levika
Ol epnintoiol (Herpes viruses i herpesviruses) eival pépog pLag LeyaAng otkoyévelag DNA
LWV, UE TIOAAQ Y€vn, Ta omola £XouV TN SuvaTtotnNTa Vo LOAUVOUV TOCO OTIOVOUAWTA, 0G0
Kol aoTtovluAa £16n. Ewg Kal oripepa €xouv tautomnolnBbei mavw amo 200 £idn epnintoiwv
(Kukhanova et al.,, 2014). Bdaosl tng Awebvoug Emutpomn¢ Tafwvopnong twv lwv
(International Committee on Taxonomy of Viruses, ICTV), n olkoyévela Twv Herpesviridae
(epmintoiol) avikel otnv taén Herpesvirales kol SLaKPIVETAL O 3 UTIO — OLKOYEVELEC. Tnv
UTIO — OLKOYEVELQ TwV a- epmintolwv, Alphaherpesvirinae, otnv omnoia nmepAappavovral Ta
vévn lltovirus, Mardivirus, Scutavirus, Simplexvirus, Varicellovirus. Tnv uTto — OLKOYEVELQ
TwvV B — epnintoiwv, Betaherpesvirinae, otnv onoia meptlappavovral ta yévn Cytomegalo-
virus, Muromegalovirus, Proboscivirus, Roseolovirus. Tnv UTIO — OLKOYEVELQ TWV Y — EPTTN-
tolwv, Gammaherpesvirinae,_otnv omola mepllaufdavovtal ta yévn Lymphocryptovirus,
Macavirus, Percavirus, Rhadinovirus (International Committee on Taxonomy of Viruses,
n.d.). Nna va taélvounBel évag LOG otnv owoyévela Hepresviridae Oa mpémet va AndOel u-
noYPwv n dour Tou LOCWHATIOU TOU. TO LOCWHATIO TOU £pmNTOioU amoTeAs(Tal anod éva
VYPAUULKO, SikAwvo poplo DNA, To omoio eival akeTapLOPEVO o€ €va ELKOCAESPLKO Kai-
810, Tov upnva (core), éva MPWTEIVIKO TtepiPAnua (tegument) kat to pakeho (envelope)

(Kukhanova et al., 2014).

Avad£povtog auTta Ta LopPOoAOYIKA XOpAKTNPLOTLIKA, 0 KAOE 1O¢ Tou poAUvel Sia-
dopetikd Eeviotn tafvopeital pe Baon tig BLOAOYLKEG TOUG LOLOTNTEG Kal TN yovidlakn a-
koAouBia (Wang et al., 2018). Otav l0€AOEL 0 LOC OTOV OPYAVIOUO, TO CUYKEKPLUEVO ATOUO
dEpeL oV 1O yLa To uTtdAoLTto TNG {wNG Tou. Autd cupPaivel xapn oTLg LOLOTNTEG OV €XEL N
OUYKEKPLUEVN OLKOYEVELA LWV. M0 CUYKEKPLUEVA, ELOEPXETAL OTMOTEAECUATIKA O KUTTOPO
EeVIOTEC, MOPAUEVEL OTOV OPYaVIOUO o€ AavBdvouoa ¢paon yla LeyAAo XpOVIKO Slaotnua
KOl UTTOPEL VA EMOVEVEPYOTIOLNOEL OMOTEAECUATIKA UETA amo StEyepon, n omola Ba mpo-

KAAEo€EL TTOANQTAQGLOGO TOU LOU KL £€TOL TN SLAS00T TOU TOCO €VTOG TOU {eVLoTH 600 Kal



peTafL aAwv atopwyv (Wang et al., 2018). Ta epebiopata Ta onoia pmopouv va «aduTvi-
OOUV» TNV Loyevh 6paoTnPLOTNTA TOU LoU Uopet va eivat n Z€otn, To KPpUO, 0 MUPETOC, TO
AyX0G Kal mavw ar’ 6Aa ol aAAay£G OTNV KOTAOTOON TNG Apuvag Tou Eeviotn (Crimi et al.,

2019).

Mobvo 9 amod autd €xouv TautomolnBel kal pmopouv va HoAUvVouv Toug avOpw-
TIOUG: artAOG epminToiog 1 kat 2 (Herpes Simplex types 1 and 2 (HSV — 1, HSV — 2), HHV -1,
HHV — 2), avepoPAoyla — £pning {wotnpog (Varicella Zoster Virus (VZV), HHV — 3), 166 Ep-
stein — Barr (Epstein — Barr virus (EBV), HHV — 4), avBpwrivog kuttapopeyaloiog (Human
Cytomegalovirus (HCMV), HHV — 5), avBpwrivol epnintoiol 6 kot 7 (Human herpesvirus 6
and 7, HHV — 6, HHV — 7) ko epnintolog oxeT{Opevog He To odpkwpa Kaposi (Kaposi’s sar-

coma associated herpesvirus (KSHV), HHV — 8)

Oool epnintoiol avrkouv otnVv UTO — olkoyévela Alphaherpesvirinae xapaktnpilo-
vToL amno éva eupl Ao EEVIOTWYV TTOU UITOPOUV va JoAUVOUV. O GUVTOUOG TTAPAYWYLIKOG
KUKAOG, N tkavotnta ypryopng e€amlwong LETAEL TwV KUTTAPWV KL N mpokAnon AUong o€
poAuopéva kuttapa kabwg Kal n eykabidpuon tng AavBavouoag poAuvong ota alotnti-
pLa yayyAla eivol to KUPLO XaPOKTNPLOTLKA TNG CUYKEKPLUEVNG OLKoyEveLag. OL epmintoiol,
ol orololL aVAKOUV OTNV UTIO — OLKOYEVELX Betaherpesvirinae €Xouv TIEPLOPLOUEVO PACHO
EevioTwy ToU €xouv TN duvatdTnTa va LOAUVOUV KAl O aVaTTapOywYLKOG TOUG KUKAOG SLap-
kel TOAAN wpa, €xovtag LELWPEVN TTPOodo HOAUVONG 0 KUTTAPOKOAALEPYELEC. MTTOpOUV
va SltatnpnBouv oe AavBdavouoa ¢aon og adevikoUC LOTOUC, 08 AEUPOKUTTAPLKA KUTTAPA,
oTou¢ vedpoU¢ Kal o€ AAAOUG LOoTOUG. H Tpitn umo — owkoyévela Twv epmntoiwv, Gam-
maherpesvirinae, mpokaAei AavBavouaoa poAuvon kKupiwg os AepdoPBAdotes. Kamolol mpo-
KaAoUV AUTIKN) HOAuveon og emBnAlakd KutTapa Kal voBAAOoTeG Kal €xouv Tn duvatotnta

va tpokaAoUv oykoug (Rechenchoski et al., 2017).



KedaAaro 2

2. 0 avBpwrnivog KuttapopeyaAoiog — Human Cytomegalovirus , HCMV

2.1. levika
O avBpwrivog kuttapopeyaloiog (o 1o¢ HCMV, Human Cytomegalovirus), ouxva avade-
poOpEVOC WG avBpwrivog epmntoiog 5 (Human Herpes Virus 5 — HHV — 5), avrikeL otnv oLko-
vévela Twv Herpesviridae, urtoowkoyévela Betaherpesviridae, oto yévog Cytomegalovirus.
H ovopaoia tou mponABe anod 1o yeyovog OtL mpokaAel S10YKwaon TwV LOAUCHEVWVY KUTTA-
pwvV (kuttapopeyoAia) (Seitz, 2010). H poAuvon tou HCMV mpaypatomnoleitol og TOAAQ
eldn KuUTTApWV OMwWC €ival ol voBAdoteg, ta emBnAlaka KUTTapa, ta evéoBnAlaka KUT-
Tapa, To AEUKOKUTTOPA, T pakpodaya Kol To povokuttapa (Gerna et al., 2004). H po-
Auvon amno tov HCMV pmopet va xapaktnpLlotel wg povipn — dnAadn, ed’ opou lwng. Auto
oupPaivel S1OTL 0 1OG ev pEPEL, TTapapével oe AavBdavouoa ¢paon. Ta TEPLOCOTEPA ATOUA
TIOU poAUvovTal amod Tov L0 €lval ACUUMTWHOTIKA. Q0TO00, OTaV TO AVOCOTIOLNTIKO OU-
otnua ennpealetal ano aAeg Aolpuwiels ) Beparmeieg (onwg eival oL acBeveig pe AIDS R
0.00eveiG TOU £XOUV TIPAYLATOTIOLOEL KATIOLO LETAUOOXEVUON) 1 Elval OKOUO 1N WPLHO (O-
TG lvaL to €uPpuo otn untpa), prnopet va mpokAnBei cofapn voonpotnta, LEXPL KaL Bvn-
owotnta (Jackson et al., 2017). EnutAéov, o HCMV eival €vag Lo¢ ou evromniletal os ma-
YKOOULA KALOKA, OE QVATITUYUEVEG KOL AVOTTTUCOOEVES XWPEG, AAAA KAL OE QTIOOVWLLE-
VEG YEWYpA LKA TTEPLOXEC. ETiong, n ouxvotnta HOAUVONG TWV ATOpwV and HCMV auéave-

TaL TPOOJEVTIKA e TNV hAia (Sijmons et al., 2014).

2.2. Aopn Kat yovisSiwpa
To yovibiwpa tou HCMV amoteAsital amo pa ypappkn St éAwko DNA Kot €XeL TO peya-
AUtepo yovidiwpa amnd toug B — epnintoiolg, pe 230 kb. Exel peydAo mocooto GC oto yovi-
Suwpa tou. To UKo cwpadtio Tou HCMV amoteAeital amo €va elkooaedpLko voukAgokai-
810, T0 omolo €xel péyebog 100 nm ko cuykpoteital and 162 kapopepidia. Metagu tou

kadlou kal tou uwkoUu dakélou (envelope) umapxel Pl TPWTEIVIKA emioTpwon



(tegument), n omola mepikAeietat and pa Autadikr duthootolBada mou anoteAeital ano

€val Helypa MPpWTEIVWY Tou evioTr Kal tou o (Seitz, 2010) (Ewkova 1).

GLYCOPROTEIN
dsDNA GENOME

NUCLEOCAPSID

ENVELOPE
TEGUMENT

Ewkova 1. Aopr) Tou Loowpatiouv tou HCMV. Ta WPLUA LOCWHATLA TOU LoU EMLKOAUTITOVTAL Ao €va
nepiPAnpa — pdakelo (Envelope), amod to omolo mpoetExouv UKEG yAukompwrteiveg (Glycoprotein).
To ewkoocaedpiko kaiblo (Nucleocapsid), To omoio mepikAeiel to SikAwvo yovidiwpa DNA (dsDNA

Genome), meplBalAetol amd pla mpwTeivikr eniotpwaon (Tegument) (Gugliesi et al., 2020).

Ooov adopd 1o yovidiwpa tou HCMV Ba pmopouoe kavelg va to Slaxwploel og
SU0 meploxEG: tn povadikn pakpld (unique long, UL) kat tnv povadikn pikpn (unique short,
US) neploxn, 6mou n kaBepio mAalolwvetal oo enavalapBavoueveg TEPUATIKEG aAANAouU-
xieg (TRL kot TRS) kat anod eowtepikég emavainelg (IRL kat IRS) (Boeckh & Geballe, 2011;
Ma et al., 2012). l'evika, €xeL Bpebel mwg untdpyouv 208 avolytd mAaiola avayvwong (Open
Reading Frames, ORF), omou 14 ar’ autd avilypddovtal eVtog Twv eNavolapBavopsvwy
neploxwv (Ma et al., 2012). H ékdpaon Twv yovidiwv Tou LoV ITPAYHOTOTOLETAL Ao [l

OTOAUTO. CUYKEKPLUEVN SLadoxikn Ekdpacn TPLWV OpAdwy yoviSiwy: Ta AUESH — TIPWLUOL



yovidia (immediate — early genes, IE), Ta mpwipa yovidia (early genes, E) kot ta ogua

yovibia (late genes, L) (Gugliesi et al., 2020).

2.3. KOkAog {wng
O kUKAOG {wn¢ Tou oL meplhapPBavel emtd otadila. Etol Aoutdv, o avBpwrivog KUTTAPOLE-
yaAoiog €xel tnv npododeon (attachment), tnv eicodo (entry), Tnv amoocuvapuoAdynon
(uncoating), Tnv avtypadn (replication), tnv cuvapuoAoynon (assembly), Tnv wpipavon
(maturation) kattnv €€0do (egress) (Evers et al., 2004). O HCMV emutelel 2 €ién poAuvonc:
™ Autikn (lytic) péAuvon kat tn Aavbavouoa (latent) péAuvon. Otav o 160G HOAUVEL yla
MpWTN dopa To EevioTn Tov 0dnyel otn AUTIKR $Aon, OTnV omola UTIAPXEL EKTETAUEVN LO-
VEVINC yovISLakn €kppaon KaBwg Kot mapaywyr LOAUCUATIKWY LWV, XwPLg Vo ultapyxouv

OUUTITWHOTAO OE AVOCOETapKH datoua (Slobedman et al., 2010).

MapoAo BERata TOU OL TTEPLOCOTEPOL LOL TTOUAKPUVOVTOL ATTO TO 0lVOCOTIOLNTIKO
o0OTNUA, UTTAPXOUV KoL KATTOLOL OL OTtoloL mapapévouy og AavBavouaoa dacn. Meydlo pé-
po¢ TNG maboyEvelag mou oXeTeTAL Pe T HOAuvan amo tov HCMV, pmopel va anodoBel
OTNV LKAVOTNTA TOU LOU va eYKaBLOpUETAL HE ULa LoKPAG SLdpKeLag LOAUVON oTov EEvVIOTH,
pHEow NG AavBavouoag paong. Me autd tov TpOmo, To LKO yovidiwpa diatnpeital oto
KUTTOpO — €EVIOTH XWPLE va uTtdpxeL avtypadn n mapaywyn véwv Loocwpatiwv (Collins-

McMillen et al., 2018).

2.3.1. O kUkAog {wng katd tn Autikn ¢padon
O AuTko¢ KUKAOG Lwn¢ Tou HCMV pmopel va mpaypatomnolnBel og éva peydo eupog dia-
$OPOMOLNUEVWV KUTTAPLKWY TUTIWV TEALKOU otadiou, cupneplapBavopuévou Twy tvoBAa-
OTWV KAl TwV eVO0ONALOKWY KUTTAPWY KOL TWV HAKPOPAYwV. AUTO €XEL WE ATTOTEAECUAQ,
va paypatonoleital n mAnpng wukn aviypaodn (Poole & Sinclair, 2020). H poAuvon Ba &e-
KLV OEL OTAV O HOAUCHOTLIKOC LOC TIPOoOKOAANBEL og £va KUTTAPO TOu EEVIOTH MAVW OE OU-
VKEKPLUEVOUG uTtodoxeig, oL omolol Bpiokovtal otnv Kuttaplkn emnidpavela. Adou cuvde-
BoUV MPWTA OL LLKEG YAUKOTIPWTEIVEC TOU TTEPLBANOTOC, LE TOUG UTTOSOXELG TNC KUTTAPLKAG
HEUPBPAVNG TOU EEVLOTH, TA LOCWATLO ELCEPYOVTAL OTOV EEVLOTH LE EVOOKUTTAPWON 1) OU-
vINén HE TNV KUTTOPLKN UERBpavn Tou feviotr). Ol UKEC TIPWTEIVEG TNG MPWTEIVIKAC ML~
oTpwong (tegument), oL omoieg ouvdEovtat pe o kaidlo, Bewpeital mtwg aAAnAoemidpouv
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LLE TO UNXOAVLIOMO TOU KUTTAPOOKEAETOU TOU EVLOTH yLa TN HeTadopd UKWV KaPLdiwv otov
TUPNVIKO PpakeAo KABWC KAl OTOV TTUPHVA, OTIOU EKEL TIPAYUATOTIOLELTOL N avTlypadr) Tou
voviSiwpartog kat n kapidiwon (encapsidation). AAEC MPWTEIVEG TNG MTPWTEIVIKAG ETTi-
OTPWONG eVAMOTIOEVTAL 08 HOAUCHEVA KUTTOPA ATIO ELOEPYOUEVA LOCWHATLA, LE OKOTIO
TNV avVaoTOAR Tou apxkou otadiou tN¢ avoooamokplong aAAd Kot Tn pubuLon TG UKAG
yovidLlakng ekppaonc. EmutAéov, MOANEG HeTaYPADOUEVEG LKEC TPWTEIVEG puBULlOUV TIG
060U¢ oNUOTOSOTNONG TOU KUTTAPLKOU UETOBOALOUOU, yla va EVIOXUOOUV TNV avtlypodn
TOU LoV KOL TN 1N aIOKPLoN TOU OVOCOTIOLNTIKOU OUOTAMOTOC. H ékdppacn autwy Twv Loye-
VWV TIPWTEIVWV UIMOPEL VA XOPAKTNPLOTEL WG €vag TTOAU KAAQ OpYAVWUEVOCG KOTOPPAKTNG
YEYOVOTWYV, 0 0Ttolo¢ SLapopomoleital o KUPLEG XPOVIKEC TIEPLOSOUC. H KaBepia and auTég
elvat umteBuvVN yla TN StadopeTikn mopeia Tou KUKAOU {wNG TOU LoV, 000 SLaPKEL N AUTLKA
poAuvon (Jean Beltran & Cristea, 2014). Otav cuvappoAoynBei to voukAeokaidlo otov
Tpnva, eEEPXETAL AMO AUTOV PEOW TNG SUTANG LeEUPBpavng, Uotepa amod tnv anodouncn
NG MUPNVIKNG AapivngG. ATtO TN OTLYUI TIou To VOoUukAgokaidlo el0€NBeL 0To KUTTAPOTIAQ-
O, OTN CUVEXELO LETAPEPETAL LECW TNE EVEPYOTIOLINONG TTOAAWYV KUTTAPLKWY LOVOTIATLWV
HeTAPOPAC 0TO GUUMAOKO cuvappoloynong (Assembly complex — AC). To cUUTAOKO QUTO
anoteAel pLa dopr otnv omola MePLEXOVTAL OTOLXELA IOV oxnuatilovtal amno To eviomAa-
opatiko diktuo, to cuotnua Golgi kat ta evéoowudtia Tou EEVLoTH, LE OKOTIO T ocUVOEeoN
ToU TeAkoU Loowpatiou. OAoKAnpwvovTag To AUTIKO KUKAO, TOL LOAUCUOTIKA CWHATIOLO Ta
omola €xouv mapaxBei, KaBWC Kal TO UN LOAUCUATIKA — YVWOTA WG «TTUKVA CWHOTO»
(dense bodies) — aneAeuBepwvovtal otov e€wkuTttaplo xwpo (Jean Beltran & Cristea, 2014)

(Ewkova 2).
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Ewkova 2. (A) T LOAUCUOTIKA cwHaTiSLao ELoEPYOVTAL OTO KUTTAPO HEOW TNG OAANAEMISpaOrig TOUG
L€ TOUC KUTTAPLKOUG UTtodoxelG. To kaidlo kat n mpwTteivikn eniotpwon aneleubepwvovtal oto
KutoooALo. (B) To kaidio taldelel otov mupAva. H MpwTeiviky eniotpwon pubuilel TIg amokpi-
OELC TOU KUTTAPOU — EevioTr Kal eivat urteUBUVN yLa TNV €KGPAch TWV AUECH — TTPWLHWY YOVISIWV
(IE), Tt omoia akoAouBouvtal and ta kabuotepnuéva — mpwipa yovidia (DE), Ta omola €xouv wg
POAO va avtlypdyouv To yoviSiwpa, Kotd th pubuion tng £kdppaocng Twv o PLpwy yovidiwv (L). (C)
Ta oPpa yovidia eivat umeBuva yla tn cuykpotnaon tou kadiou otov mupnva, To omolo e TN
oelp@ Tou ameleuBepwvovtal oTo KuttapomAaopa. Ta kaidia anoktolv MPWTEIVLKA EMioTpwaon
OTO KUTTAPOTMAQOUA KOl LETAPEPOVTAL OTO CUUTIAEYHA cUVAPEoAOYNnonG (AC). To cUUMAgyUa QUTO
amnoteAeital and Tuipota tou evéoniaopatikol Siktvou (ER), Tn cuokeun Golgi kat Tou evéoow-
patiou. Emetta, ta kaPidla anoktouv nepaltépw nepifAnua, tov uko ¢dakeho (envelope). (D) Ta
HMOAUCUOTIKG cwpatiSia pall He T Un LOAUCHOTIKA «TIUKVA cwpota» (dense bodies) aneheuBe-

pwvovtal and to kuttapo (Jean Beltran & Cristea, 2014).
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2.3.2. O kUKkAoG Lwn¢ katd tn AavOavouvoa ¢paon

O HCMV &lamiotwOnke nwg mapapével oe Aavbavouoa ¢Aacn OTa ALUOTIOLNTIKA KUTTapa
KOLL TTILO CUYKEKPLUEVQ, OTO KUTTApa TNG HUEAoELd0UG oelpdg (Dupont & Reeves, 2016). H
AavBadavouoa daon xapaktnpiletal ano tn petaypadikn olynon, n onoia odpeiletal ev pé-
PEL OTN CUOXETLON TWV KOTOOTAATIKWY TTOPOAYOVTIWVY HETaypadnc, oL omoilol Asltoupyouv
TAPAAANAQ LE TOUC TTAPAYOVTEG avadLlapopdwaong TG XpwHaTivnG. Adyw Tn¢ olyaong Aot-
OV, 0 LOG £XEL TN SuvatoTnTa va anodeUyYEL TNV AVOCOOTTOKPLON TOU EEVLOTH eVWw lval o€
adpavela, e€aodpaiiloviag He AuTOV ToV TPOMO TNV Aolpwén ¢’ opou Iwrc (Dooley &
O’Connor, 2020). Mo avaAuTIKA, OTAV TO LKO YoviSiwHa ELoXWPROEL oToV Iupnva, Ba Ku-
kAomounBetl kal Ba akeTaplotel pe T BorBela Twv LOTOVWV KOl O LLKOG TTIOAAATTAQCLOOUOC
TIou Ba MpaypaTonoLloUTaV TNV MEPIMTWON AUTIKAG LOAUVONG, TlapepmodileTal. AuTo emi-
TUYXAVETAL LE TNV TIAPEUTOSLON EKDPAONG TWV AUECA — TIPWLHWYV Yovidiwv (IE), péow tng
CUMITUKVWONG TNG LopdAG TNG XPWHATIVNG (ETEpOXpWHATLVN), oTNV TtEpLloxn «Major Imme-
diate Early Promoter — MIEP», 0 omoiog €XeL TO POAO TOU UTIOKLVNTH TWV CGUYKEKPLUEVWV
yoviSiwv. H mapeumodion EKppoong MpayATOMOLETAL LE LLKOUG OAAG KOl UE KUTTAPLKOUG
TIAPAYOVTEG. TNV MEPIMTWON OTOU UTIAPEEL ETTAVEVEPYOTIOLNGN, N XpwHATivn Ttou Bploke-
TaL YUpw oo tnv neploxr) MIEP petatpénetal o€ pia mo avolxty Soun, TNV euxpwiuativn.
AUTO €XELG WG amoTEAEoUa va umopel va puBuioel tnv ékppaon twv IE yovibiwv amnod tov
MIEP Kal cuVENWE TNV £vapén Tou LKoU TTOAAAMAQCLACOU, O OTIOL0C HE TN OELPA TOU 06n-

Vel otnv mapaywyn poAuvopatikwy Loowpatiwv (Elder & Sinclair, 2019).

2.4. Metadoon kot EmidnuioAoyia
O HCMV aviyveUetal otn olelo, Ta oUPA, TO OTIEPHA, TA KOATILKA UYPA, TA KOTIPAVOL KAl TO
MUNTPLKO YAAQ TWV MOAUCUEVWV UNTEPWV. Me aUTO TOV TPOTO, Unopel va petadobel péow
otevn¢ emadnc (ceovalikn emadn), e LETAUOOXEUGN OPYAVWYV ATIO 0POBETIKO SEKTN Kall
OULLLOTIOLNTIKWYV BAAOTOKUTTAPWY, AT HETAYYLON LOAUCUEVOU alpaTOoC, KaBwE KoL amod tn
UNTépa oTo EUPpuo — eite evbountplwg, LECW TOU TTAOKOUVTA, E(TE KATA TOV TOKETO KAl TO

BnAaouo (Sezgin et al., 2019).

Baoel epeuvwy, £xel amodelyBel o0tL n poAuvon anod tov HCMV mowkiAAel avaloya

HE TO KOWWVLKO — OLKOVOULKO TIPOTUTIO MLOG XWPAG. [0 CUYKEKPLUEVA, O ETILITOAACHOG TWV



Blopnxavikwyv TepLOXwyV, OMwe n Apepkn, n Autik Eupwnn kat n AuotpaAio Kupaivetal
KaTd LEco 0po 0to 40 — 70 % tou MANBUCHOU. AVTIOETWG, CUYKPLTIKA LLE TLG AVATITUGOOE-
veg Xwpeg, n ocuxvotnta péAuvong eival epdavwe avénueévn, ptavovtag kat to 100 % tou

nAnBuopou (Seitz, 2010).

2.5. Ogpaneia
Aebopévou o6tLn avooia otov HCMV BeAtlwvel Tn cofapotnta TnG vOoouU, £XOUV YIVEL TTPO-
onabeleg avantuéng epBoAiwv yla tn xpron toug oe uPnAou KvdUvou cuVONKeg, OMWG
autr Tou HCMV. Qotdoo, mapoAeg T mpoonabeleg, kavéva epBoAlo évavti tou HCMV &¢
daivetal va £xeL TANCLACEL TOV ETUOUUNTO oTO)0. OLAGYOL yLa TNV amotuyia miteuéng tou
otoxou eival mepimAokol aAAd afloAoynoluol. ApXIKA, Ol 0VOCOTIOLNTIKOL CUCXETLOUOL TOU
€evLOTI TNG MPOOTATEVTIKNG avooiag (protective immunity) &ev eival akoun cadeic. Emt-
TIAEOV, OL LLKEG TIPWTEIVEG TTOU TPEMEL va TtepAapBavovtat oto eUBOALO EVOVTLTOU LOU lvat
oBéBatec. Emumpoobeta, og KAWVIKEG SOKIUEG OTTOU Tipaypatonolionkav, 860nke peyalv-
TEPN BaplTNTA OE OVOCOKATECTAAUEVOUG 0oBEVELG, OTou Umopel va BewpnBoulv wg évag
TIANBUGLOG TTOU (OWC val N OXETIETAL PE TO TIPOPBANUA TNG TTPOOTACLOC TOU eUBpUou amod
ouyyevn Aolpwén. EKTOC armo ta mapamavw, o TEALKOG «TTANBUCUOG — OTOXO0G» YLA TOV EL-
BoAlaopod évavtt tou HCMV napapével aocadnc. KAsivovtag, Bewpwvtag Kal Tov Lo onuo-
VTIKO Adyo amotuyiag, dev untnpée n KAtdAAnAn ekmaibeuon Kol EVNUEPWON OXETIKA LE TO
MPOPBANUa tng Aolpwéng amnd tov HCMV, Wblaitepa o yuvaikeg og nAkiol Tekvomoinong

OoAAQ Kal 0To YeVIKOTEPO TTANBUGO (Schleiss, 2008).

Mapolo mou dev uTtapyxel SLABECLUO EUPBOALD YL TNV OVTLUETWITLON TNG LOAUVONC
amo tov 1o, urtdpxouv 5 €idn papudkwy, Ta omola €xouv eykplBel yla tnv mpoAnyn amnod
Tov HCMV. H $papUOKEUTIK 0ywyr) TIOU TIPOTLULATAL TIEPLOCOTEPO YLa TNV EVEPYN Aolpwén
CMV og avoookateotaAuévoug eival evdodAeBla Ganciclovir (GCV) Bepameia. Eva mopad-
ywyo tou GCV eival to VGCV, 1o omoio AapBavetal amo to otopa Kot xopnyeitat cuvidwg
o€ a0Beveig mou mpaypatonoinocav Kamowa PeTapooxeuon we npodvAaln. EmumAéoy, u-
TIAPXOUV Kol Ta pappaka «SeUtepnC ypappuns» (second — line drugs), to Cidofovir — CDV
KoL to Foscarnet. OAa ta mapanavw ¢appaka, avootEAAouV tnv ki DNA moAupepaaon, pe
OKOTIO TNV TAPEUTOSLoN TNG avilypadng tou kol DNA. To Letermovir eivat éva katvouplo

anti — HCMV ¢appako, To onoio eykpibnke mpoodpata ya tnv npodpulakTikr) Beparmeia
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€VAVTL TOU LoU o€ a0Bevelg ToU €kavav UETOUOOXEUON OLLUOTIONTIKWY BAACTIKWY KUTTA-
pwv (HSCT) (Krishna et al., 2019). To cuyKeKpLUEVO GAPHAKO UTTAOKAPEL TO GUUITAOKO TEP-
potiopol tou CMV, amotpémovtag tn dldomacn Kal TO MAKETAPLoOPA Tou ko DNA (El

Helou & Razonable, 2019).

2.6. O poAog tou HCMV otov Kapkivo
O poAog tou HCMV bev €xel amoocadnvioTel TANPWES KL £ToL 6 UMOPEL va XapoKTNPLOTEL
QKOO W¢ avOpwIvog oyKoiog. BERala, Ue TG OUYKEKPLUEVEG BLOAOYIKEG LELOTNTEG TTOU
noén €xeL, mMAnpot ta KpLtrpla yla va BewpnBel TouAdXLOTOV OYKOTPOTIOG LOC. M0 CUYKEKPL-
péva, o HCMV BpéBnke og Mooooto avw tou 90% o€ TUTIOUG AVOPWTIVWV KAPKIVWLATWY,
OTIWG OTOV KAPKIVO TOU HAOTOU, TOU TTAXEOC EVIEPOU, TWV WOBNKWV KAL TOU TIPOOTATN aAAd
Kall 0To poBEOUUOCAPKWLA, OTOV NITATOKKUTAPLKO KAPKIVO KOl o€ OYKOUG 0ToV eykEDaAo
(LuehoPAdoTwpa Kal yAoloBAdoTwa). EMTAE0OV, O TEPIMTWAN TTOU O LOG LOAUVEL KATTOLA
KOPKLVLKA KUuTTapa, &ev pmopel va avixveuBel n poAuvon og Suthavoug pualoAoyLkolg L-
otoU¢. Entiong, to eninedo tnNg AolpwéNng armod tov L0 CUCXETIOTNKE APVNTIKA PE TO BETIKO
anotéAeopa tn¢ vooou. Afilel va onpelwBel, otL n Beparmeia yia tov HCMV og dtopa ta
orola ivat kapklvoradn, BeAtiwoe 1o anotéAeopa TN MPoOyvwaong rmou adopad tnv acOe-
vela. AKopn, o HCMV éxetL tn duvatotnta va pubpuilet ToAAG oykoyova KUTTAPLKA LLOVOTTA-
TLO KalL AELTOUPYLEG OL OTtoleC OXETIOVTAL PIE TA «XAPOKTNPLOTIKA TOou Kapkivou» (Hallmarks
of Cancer), 6nw¢ ival oL oUCLAOTIKEG aAAaYEG OTn PpUCLOAOYI TWV KUTTAPWYV, TTOU OTTOlL-
TOUVTOL YL TOV KUTTAPLKO HETAOXNUATIOUO. MOAAEG aTtd TIC MPWTEIVEG TTOU KWOLKOTIOLEL O
HCMV, dalvetal va cuvdEovtal AUECO E TOV KUTTAPLKO LETAOXNUATIOMO KOL TNV OYKOYE-

veon (Herbein, 2018; Nauclér et al., 2019).

EKTOC oo Ta maparmavw, o L0¢ €xeL TN SuvatotnTa vor LOAUVEL Kot GAAOUG KUTTAPLKOUG
TUTIOUG, OMWG lval Ta KAapKLWIKA emBnAlakd koTttopa, Ta pakpodadya, ta evéobnAlakad
KUTTOPA KoL LEPLKEC POPEC TO KUTTAPLKO OTPWHA TWV OYKWV OTIOU auTO Tov dladoporolel
Qo TOUG UTIOAOLTTOUG 0YKOYOVOUG LouG. Map ‘0Aa autd, BACEL TOU HEYAAOU TPOTILOHOU TOU
LoV, UTTAPXEL N TIEPIMTWON Vo €XEL LOXUPH OYKOYOVLKN €MiSpaon TO00 oTa KAPKLVIKA KUT-

Tapa, 60O KAl OTO OlVOOOTIOLNTIKO GUOTN .
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Avakedalatwvovtag, map’ OAo TOU UTIAPXOUV EMOPKI OTOLXELO TTOU QULTLOAOYOUV
gvav mBavo poAo tou HCMV otnv oykoy€veon, LECW UEANOVTIKWY EPEUVWY Ba TTPEMEL val
SlodeukavOel av o 10¢ TeAkA elval uTELBUVOC YLA TO UETOOXNUOTIOUO TWV KUTTAPWY OE

KapKLWVIKA kKUTTapa (Soroceanu & Cobbs, 2011).
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KedaAawo 3

3. Rho GTPases

3.1. Tevika

H owkoyévela Twv Rho GTPaowv avrkel otnv Ras untepotkoyevela. Ot Rho GTPaoeg ouvin-
pouvtal o€ PHeYAAo Babuo Le To MEpACUA TWV XPOVWV Kal Bpiokovtal oxedov oe OAoug
EUKAPUWTLKOUG OpYAVIOUOUC. JUUBAAAOUV O OPKETEG KUTTOPLKEC AELTOUPYIEG OUUTIEPL-
AapBavopévou TNG opyavwong TN aKTLVNG TOU KUUTTAPOOKEAETOU KOl TWV ULKPOOWANVi-
oKWV, TN pUBULON TNG yoviSlakng ékdpaonc, tn HeTadopd HEow KuoTldiwv, TNV Mpoodo
TOU KUTTAPLKOU KUKAOU, TNV KUTTAPLKN) LOPPOYEVEDH, TNV KUTTAPLKI TTOALKOTNTA KOL TNV
KUTTOPLKN PETavVAoTeUON. EmumA£ov, ot Rho GTPAoeg nailouv onuavtikd polo os mabolo-
VIKEG SLadikaaoieg oupmepAapBavopévou tng mpoodou Tou Kapkivou, tn GAeyuovn Kal Tnv

emdLopbwon twv Tpavudtwyv (Haga & Ridley, 2016).

Ot Rho GTPaoeg pumopel va evepyomotnBouv armo KATOLo EWKUTTAPLO CARUA Kal
va EEKLVIIOOUV CNUATOSOTIKA LOVOTIATLA HECa amd éva eUpU aplBpd TEAEOTWY 1) OTOXWV,
CUUMEPAAUPBAVOUEVWY TWV KLVOOWV KOL TWV TPWTEVWV tpocapuoyéa. Me autr Tnv evep-
yoroinon odnyouvtat og aAAayEg otn SLapuopdwaon Toug, aufavovtag TNV LKAVOTNTA TOUG

va deopevovtal 0TOUG TAPAYOVIEG OTOXOUG TOUG.

H owoyévela twv avBpwriivwv Rho GTPaowv, CUYYEVELG LE TIG TTPWTO — OYKOYEVELG
Ras, amoteAouvtat anod 20 npwTteiveg, ol omoieg xwpilovtal o€ 8 UTIO — OLKOYEVELEG, OL O-
TIOLEC KATNYOPLOTIOLOUVTAL OE TUTILKEG (typical) kal dtumeg (atypi-cal), avaAoywc tov Tpomo
pLBULONG ToUC. ZUYKeEKPLUEVQ, TIG Rho, Rac, Cdc42, RhoH, RhoBTB, Rho, Rnd and Rif (Rif kat
RhoD) (Haga & Ridley, 2016; Tseliou et al., 2016) (Ewkova 3).

3.2. RhoA GTPase

H RhoA GTPAon avrKeL otnv uto — olkoyévela Twv Rho GTPacwv. Exel onuavtiko poAo os
OPKETEG KUTTOPLKEC Slepyaoieg OMwE lval n puBULON OXNUATIOHOU WVISiwV oTpEeC (stress

fibers).
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Oswpeltal w¢ pa amnod Tig o KaAd peAetnuéves Rho GTPAoeg, n omola eival ano
TLG TIPWTEG MPWTEIVEC TNG OLKOYEVELAC QLUTIC TIOU TIEPLEYPADNKE YLOL TLG CUYKEKPLUEVEG AEL-
ToUupyleg NG, otnV MpowBnaon NG avadlopydvwaong Tou KUTTopookeAeTou aktivng (Voena
& Chiarle, 2019). Baoel pehetwy, €xel amodetyBel 0tL n RhoA SleukoAUVEL TIG AELTOUPYIES
TOU KUTTAPOU YLa [l TTopaywylky poAuvvon pe HCMV, onwg ival n aodlopydvwaon tou
SIKTUOU TOU KUTTAPOOKEAETOU O€ apXLKA oTAdLa LOAuvong 1 Ttng €kkplong IL — 11, tooo o€
duoLoloyikoUl¢ LvoBAAoTeC 600 Kal o KapKvika kuttapa (Al-Qahtani et al., 2020). Em-
mAéov, daivetal n RhoA va sumAéketal oe OAa ta otadia €EAENG Tou Kapkivou Kal railet
ONUOVTIKO POAO KOTA TOV TTOAAQTMAQGLAOUO KAl TNV EMBIWON TWV KAPKLVIKWY KUTTAPWY,
TOV EAEYX0 TNG SnUoupylag TG EMONALAKNC TTOAKOTNTAG, TN cUVapPHOAdynon Kat tn Sia-

Komn Twv emBdnAtakwv kuttapwv (El Baba et al., 2020).

RhoV/Rhol) subfamily

Cde42/RhoQ/Rho) subfamily ol RhoH subfamily
RhoU
RhoBTB1
\‘ \\ / RhoH / RhoBTB subfamily
RhoQ - A " \ '.\‘. / /.
Rac2 \“‘“ e Y / L RhoBTB2
=\ / ; s
Racl /— ST ST \/—
Rac/RhoG sublamily Rac3 _,--"".. \-\ = RhoB
// \;:"'\ (‘::._\ . RhoA Rha subfamily
e /"'/x/‘; \ " Rhoc
//- " .‘ —
/’/l. ."' —‘--“--_~
RhoF / |\ T Rnd1
RhoD ; \\\\\

RhoF/RhoD subfamily

Rnd2

Rnd subfamily

Ewkova 3. H olkoyévela Twv Rho GTPacwv. H owoyévelo twv Rho GTPacwv amote)eitatl anod 20
yovibia otou¢ avBpwmoug. H olkoyévela umodiatpeital os 8 umooiwkoyéveleg: Rac/RhoG, Rho,
Cdc42/RhoQ/RholJ, RhoF/RhoD, Rnd, RhoBTB, RhoH kot RhoU/RhoV. AUTEG OL UTIOOLKOYEVELEG UTTO-
poUvV va katnyoplomotnBolv we TUTIKEG (opTOoKaAL KUKAOL) i dtumeg (Lwp KUKAOL), avaloya pe

ToV TpOTo pUBILONG Toug (Haga & Ridley, 2016).
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KedpaAaro 4

4. TAowofAdaoctwua

4.1. Mevika

OL kakonBelg 6ykoL Tou eykedalou BewpolvTal amod TOUG IO EMLKIVOUVOUC TUTIOUG KOPKL-
VOU, OXL LOVO AOYW TNG KAKNG Toug Slayvwong, aAAd Kot AOyw TwV AUECWV EMUMTWOEWY

otnv molotnta (WG KaL T yVWOoTLKN Aettoupyia.

To kakonBeg yholwpa (Malignant Glioma) gival o 1o kowvog Tumog mpwtonaboug
KakornBoug oykou otov eyképaro. H ouykekplpévn aobévela Bewpeltal mwg eival o ou-
xvn otnv 6" éw¢ Vv 8" dekaetia tng {wng evog avBpwrou (Omuro & DeAngelis, 2013).
Baoel tng AleBvouc Tafivounong Noonuatwv — OykoyoAoyiag (International Classification
of Diseases — Oncology, ICD — O — 3) kat tou Naykooulou Opyaviopou Yyeiag (World Health
Organization, WHO), ta yAowwpata propouv va tafivoundouv os Babuideg avaloya tnv
kakonBn ocuumnepidpopd toug. OL o cuxva epdaviioevVol LoTOAOYLKOL TUTIOL YAOLWUOTOC
oe evnAlkeg meplhapPfavouv: to aotpokUTwHa (Babuida 1-1V), To oAlyodevdpoyAuwpua

(BaBuida II-111) kot to oAlyoaotpakutwua (Babuida II-ll) (Ostrom et al., 2014).

To yAoloBAaotwpa (Glioblastoma Multiforme, GMB) Bewpeital o o cuxvog Kal
o 1o Bavatndopog TUTTOG YAOLWHUATOC 0TOUG EVAALKES, KUPLWGE 0€ NALKLWHEVOUG (LETOG O-
po¢ nAwiag, 62 — 64 £tn) Kot BAoeL TNG MapanAavw Taflvopnong, avikel otn Babuida IV

(Stragliotto et al., 2020).

To GMB umnopel va Slaxwplotel o 2 TUTIOUC, TOV IPWTOYEVH KOL TO SEUTEPOYEVH.
‘Eva t0o0oTto 90 % TWwV MEPUTTWOEWV AVATTTUCOETAL Ao GUCLOAOYIKA KUTTAPO TNG YAoLog
LLE OYKOYEVEDH TIOAAATAWY OTadlwV, EVTOG 3 UNVWV. XTo uTtdAouro 10 % avrikouv ta dgu-
TEPOYEVH VEOTAAOUATA, TA oMol avantuooovtal HEow TNG €EEALENG amd XaunAoTePNS

BaBuidag aotpokutrapa r} oAlyodevépoyAwpata, Ta onoia Stapkouv 4 — 5 xpovia.

To yAoloBAactwpa pokUmtel anod pia dtadikaoia moANamAwy otadiwy, ou me-
pAapPBavovtal SLadoxLKEG KOl ABPOLOTIKEG YEVETIKEG AANOLWOELG, OL OTtOLEG eEMnpealovTal

amo gyyevelic kat mepBalAovTikoU¢ mMapAyovTeG. Imaviwg Pmopsl va mapatnpnOet os éva
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OLKOYEVELAKO LOTOPLKO, OAAQ OTNV EPLTTTWON TTOU UTIAPEEL, oXeTileTal Pe pia SuTAdoLo av-
€non otov kivéuvo gudaviong tou. Auotuxwg, n €ykalpn dtayvwon Kat n Beparmneia tou
vAoloBAaotwpatog & BeATwvouy Ta anoteAéopata, KaBwe o LECOC OPOG EMIPBLWONG LETA
amod pLa TuTikn Bepameia — AapBavovtag umoP v TN XELPOUPYLKN EKTOWN, Tn XNUEL0Bepa-
nela katl Tnv aktvoBolia — eival povo 14 unveg (Ahani et al., 2014; Omuro & DeAngelis,

2013).

4.2. O poAogtouv HCMV cto yAolofAdoTwpa
H mapouoia twv avtlyévwyv tou HCMV oto GMB avadépbnke yla mpwtn ¢dopad to 2002,
OTAV UETA amod PEAETEG evtomioTtnke uPnAd MooooTto avilyovwv HCMV oe delypata GMB
(Lawler, 2015). Méow Twv KATAAANAWV TEXVIKWV OVIXVEUONG, OTO PEYAAUTEPO OPLOUO Tie-
PUTTWOEWV KakornBoug ylowwpatog €xouv avixveuBel kat aAAnAouxieg VOUKAEIKWVY 0EEwv
Kal Tpwteiveg Tou HCMV. ZUVOAIKA, amd QUTEC TIG LEAETEC OL UKEG TTPWTEIVEC OL OToleg
BpéBnkav eivat ot IE1, US28, pp65, gB, HCMV IL — 10 kat pp28, kabBw¢ kat ta yovidia IE1
kat gB. H mpwteivn, n omola ival n mo peAetnueévn eival n IE1 kot mapatnpeital o€ oAU
UEYAAUTEPO TTOCOOTO CUYKPLTIKA UE TIG UTIOAOLTEC. BEBata, mépa amod tnv Umapén Twv -
KWV IPWTEIVWV BpeBnkav TepLox€C Tou yovidlwpatog kat oAlyovoukAeotibia tou HCMV,
KATL TTOU SeV LoYUEL yLa TIG GUCLOAOYLKEG TIEPLOXEG TOU EYKEDAAOU YUPW OO TOV OYKO TOU

vAoloBAaotwpatog (Dziurzynski et al., 2012).

4.2.1. O kUkAo¢ {wng tou HCMV oto yAoloBAdoTwa

Jtnv nepintwon tou yAolofAactwpatog, o HCMV dev mpaypatomnolel oUTe T AUTIKI aAAQ
kat oUte tn AavBdavouoa péAuveon. Mapolo mou undpxel n ékdpacn Twv yovidiwy IE1 kat
IE2 — TTOU PAYHOTOTOLELTAL KOTA TN AUTLKA LOAUVON Kat OxL Tn AavBavouoa — Sev Tapa-
YOoVvTaL LOAUCUATIKA LooWwHATIA. MEe auTd Tov TPOTo, Ta KUTTapa odnyoluvtal Tpog To Te-

A0 toug otadilo, SnAadr tn Avon toug (Dziurzynski et al., 2012).

4.2.2. Ogpancia Tou YAOLOBAACTWHATOC HECW WKAG POAPHOKEUTLKAG

aywyng Kat avoooBeparneiog
To Valganciclovir eival éva mpodadppako mouv petafoliletal o ganciclovir, €va voukAeoot-

S61kO avaloyo to omoilo avaoTEAAEL TN ouvBeon tou kol DNA kot €xelL eykplOel yla T
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ocuotnuatikn Beparmeia, n onoia oxetiletal pe tov HCMV (McFaline-Figueroa & Wen, 2017;
Stragliotto et al., 2020). H cuykekpluévn Bepamneia 0drynoe og av€non tou xpodvou Lwng

TwV acBevwy, oL onoiol maoyxouv armo yAolofAdoTwia.

To Cidofovir, €va @AAo VOUKAEOGLSLIKO avAAOyo TIoU XpnoLlomollOnke yia tn Oe-
pamneio tou HCMV, wBnoe va npaypatonolnBei anéntwon os KaAAEpyeLeC YAOoLOBAAOTW-
LLOTOG, OL OTOLEG £lte giyav poAUVOEel amo tov HCMV, gite oxL. Me autd Tov TpOmo AoLmov,
N CUYKEKPLUEVN Bepareia pmopei va pacel oe OyKoug yAOLOBAAOTWHATOG aKOUA KL av SV
UTIApXEL KAmola poAuvon amno tov HCMV (Krenzlin et al., 2019; McFaline-Figueroa & Wen,

2017).

Ooov adopa tig l61kEC avooobepameieg, avadelkviovTtal we Eva LoOXUPO Epya-
Aelo yla tn Bepamneia TG vooou, Adyw TNG MOTEAEGUATIKOTNTAC KOL TNG ELOLKOTNTAC TOUC.
FeVIKA, UTIAPXOUV TTOAAEG KaLVOTOUEG LEBOSOL oL omoleg e€etalovtal. Kamoleg amd auTég
elval o MenTIdIKOC EUBOALACHOC EVAVTL TWV AVILYOVWV TOU OYKOU TOU YAOLOBAOCOTWHATOG,
n xpon HCMV edikwv T — kuttdpwv Kot TaApkwyv Sevdpltikwv kuttapwyv (DCs)

(Duinkerken et al., 2016; McFaline-Figueroa & Wen, 2017).
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KedaAaio 5

5. Enhazer of Zeste Homolog 2 (EZH2)

5.1. levika
H emLyeveTIKN amoppUOULON TWV KUTTAPLKWY TIPOYPOUUUATWY E(vVal TO orjpa KATATEOEV TwV
avBpwrivwyv kapkivwv. H emtyevetikn oxetiletal pe onoladnnote Stadikacia mouv Tpomno-
noLel Tn yovidlakn dpactnplotnta, xwpeic opwc va aAllalsl n aAAnAouyio tou DNA katl va
odnyel 0 TPOMOMOLCELG TTOU UImOopPoUV va LeTadoBolv og Buyatpikd KUTtapa. AUTEG oL
Tpormornolnoelg eplappavouv: DNA — peBuliwon, pun kwdikomotnpéva — RNAs Kat pio o-

pada otovwy (Idris et al., 2016).

O EZH2 avnKelL otnVv olkoyEvela Twv yovidiwv tng opadag polycomb (PcGs), n o-
nola mepA\apBAVEL ONUOVTLKOUG TTOPAYOVTEG TIOU KATAOTEAAOUV TN petaypadr. To kata-
oTaATIKO cupumAoko Polycomb 2 (Polycomb Repressive Complex 2, PRC2) ival éva ano ta
600 cuumAloka TupNVIKWY MPWTEivwy PcG Kkat pecoAafel otn oiynon (silencing) twv yovt-
Slwv, Kuplwe HEOW TNG TpoToTmoinong TNE SoUNG TNE xpwpoativng. O EZH2 eivat pla eviu-
MLKA KATAAUTIKH uTtopovada tou PRC2, mou umopel va petaBaiel tn yovidiakn ékdpaocn,
pe tplueBUAiwon tng Lys — 27, os wotovn 3 (H3K27me3). To H3K27me3 oxetiletal pe tnv
KaTaoTtoAn TG ékdpaong Twv yovidiwv kal Bewpeital wg KploLo EMYEVETIKO cUUPBAV OTN
SLapKeLol OVATTTUENC TWV LOTWV KAl TOV IPOoSLopLopd Asttoupyiag Twv PAACTIKWY KUTTA-
pwv. EmutAéov, o EZH2 mapdyovTtacg CUUUETEXEL OTN PUOULON APKETWV KUTTAPLKWV Slepya-
owwv, Omwg eival n avtodayia kal n anomntwon, n emblopbwon BAGBNG tou DNA kat n
0VOOTOAN TNG KUTTAPLKAG yRpavonc. MNa to Aoyo auto, enetdr) SnAadr) CUUUETEXEL o€ SLA-
dopeg Blohoyikeég Slepyaoieg, oxetiletal pe MOANEG aoBEveLe, oupmEepAapBavouévou Kat

ToU Kapkivou (Duan et al., 2020) (Ewkova 3).

5.2. O BLoAoykég Asttoupyieg tov EZH2

O KUpLog poAog Tou EZH2 eival n eMAEKTIKN KOTAOTOAN TG HETADPAONG TWV yoviSiwy,
HMEOW TPOTIOMOLNCEWV TNG XPWHATIVNG. ATTOTEAEL £Val VATTIOOTIOOTO HEPOG TOU GUUTTAOKOU

PRC2. To cUpmAoko auto, anoteAeital ano técoeplg Baotkeég mpwteiveg: EZH2, EED, SUZ12
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kat RBBP4 kat RBBP7, yvwotég kat ws RbAp48 kat RbAp46 avtiotolya kat eivatl umevBuveg
yla tnv tpomomnoinon tng Aucivng H3 og Aucivn 27 (H3K27me3) (Ewkdva 4). 2 autd to Ba-
OLKO CUUTAOKO Umopel va ouvdeBoUV Kal KATIOLEG ETUTAEOV UTTOOVASEG BACIKWY TPWTEL-
VWV, oL omoleg eivat n AEBP2, JARID2, kat PCL. Kat pe autd tov tpodmno, oxnuatiletal o
ouumAoko holo — PRC2. Ot mpwTeiveg TOUu CUUTTAOKOU aUTOU, OTOTEAOUV HLa EEEALKTIKA
OUVTNPNHEVN OLKOYEVELD PUBULOTWY TNG XpWHATIVNG, Kol Bewpouvtal meplocdtepo Slade-
Sopévol yla tn Asttoupyia Toug otn dnuloupyia kat tn Slatipnon TG EMLYEVETIKAG UVANG,

kata tn Slapkela tng avamntuéng (Batool et al., 2019; Vizan et al., 2015).

O EZH2 Bswpeital n kUpLa kataAutiki umtopovada tou PRC2, mou yla va evepyo-
nownBel xpeldletal kot n mopoucia Twv 2 PN KOTAAUTIKWYV povadwy, tou EED kal tou
SUZ12. AtadopeTIKd, OTNV TEPLMTTWON TIOU AmoucLal{ouV AUTEG oL Povadeg, o EZH2 bev e-

TUTPETIEL OTOV EQUTO TOU va ekdpaotel (autoinhibited) (Laugesen et al., 2019).

O EZH2 pe tn BonBeta tou H3K27me3, eKTOC Ao TO VA KOTOOTEAAEL TN HETOYPA-
odkn Aettoupyla, pmopet kot va 0dnynoeL o auth tn Asttoupyia péow NG peBUAiwong twv
MPWTEIVWV (KN — LOoTOVEG), e€apTtweVOo amod To cUUNAoko PRC2. Amo tnv AAAn pepla, o
OUYKEKPLUEVOC ETILYEVETIKOG TTOpAyovTOG UIopel va 06nynoeL eite péow tnG peBuAiwong
TWV MPWTEIVWV (UN — LoTOVEG), lte pé€ow apeong aAAnAemidpaonc pe AANEG TPWTEIVEC,
OTNV EVEPYOTIOLNGCN CUYKEKPLUMEVWY YOVISLWV pEow TG HeTaypadlkig Asttoupylag, Ast-
Toupywvtag aveéaptnta anod to cupmAoko PRC2 (Gan et al., 2018; Laugesen et al., 2019)

(Ewkova 3).
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Ewkova 4. Ot Aettoupyieg Tou EZH2. 1) O EZH2 kataAlel to H3K27me3, To omolo s€aptatal amno to
PCR2, to omolo pe tn oelpd Tou, cUUPAAAEL otn petaypadtki olynon. 2) O EZH2 unopel va odnyn-
ocl o pebBuliwon pn wotovwv (.. STAT3, GATA4, talin, kat RORa) kol gite eunmAékovtol o€ PeTa-
vpaodLkn olynon site os petaypadikr evepyomnoinon. 3) O EZH2 unopei va 0dnynoeL os petaypa-
dikn evepyormoinon, xwpic va e€optdtat and to PRC2, AEITOUPYWVTAC W CUV — EVEPYOTIOLNTIC YLa
petaypadlkolg mapAyovteg, Onwc ival to AR — oxeTl{Opevo cUUAOKO, n onuotoddtnon NF — kB,

Toug mapdyovteg TCF/B —catenin kat PCNA, kat B — catenin kat ERa (Gan et al., 2018).

5.3. O poAog tou EZH2 otov kapkivo
O eupUL¢ BloAoylkog podog Tou EZH2 kat Slaitepa, n Babld epmAokn Ttou otn pubuLon Tou
KUTTOPLKOU KUKAOU KOBWCE KOl O KEVIPLKOG TOU pOAOC o€ TTOAAEG KUTTAPLKEG 060UG e€nyel
ylati n SucAeltoupyia Tou oxetiletal pe Tov Kapkivo (Stazi et al., 2017). I& mMOAAEC peAETeC
EXELTIAPATNPNOEL TWC O CUYKEKPLUEVOG ETILYEVETLKOG TTAPAYOVTAC TIAPOUCLAETAL O auén-
péva enineda og apkeTOUC TUTIOUG KOPKIVOU, OTIWE 0 KAPKivOG TOU Vel ova, TOU HaoTou,
TOU TPOOTATN, O ALUATOAOYLKEG kKakonBeleg (B — cell lymphoma) kat moAAoug dAAoug. H
UTtEPEKDPACT AUTH OXETIIETAL PE EMOETIKOTNTA, LETACTAON KAL KAKH TIPOYVWOT OTOUG TTE-

PLOCOTEPOUC TUTIOUC Kapkivou (Stazi et al., 2017; Tan et al., 2014).

H SuoAettoupyia tou EZH2, oxetiletal pue moAEG Stadikaoieg, ol omoieg adopolv
N Snuoupyia KATOLOU OYKOU. ApXLKA, EMTIAEKETAL OTN PUOULON TOU KUTTOPLKOU KUKAOU

Kol o€ mepintwon SuoAelToupyLag, UTTOPEL VO EMITAXUVEL TOV KUTTAPLKO TTOANQTTAQGLACUO
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KOL VO EUVONOEL TNV KUTTAPLKA emBiwon, odnywvtag o avantuén kapkivou. EmumAéoy,
umopel va evioxvoel tnv EmulnAwakn — Meosyxupatiky Metafaon (Epithelian to Mesen-
chymal Transition, EMT) kot va 8inBrjoet o Kamoloug OyKoug, OTIoU auTO Umnopel va odn-

YNOEL KaL otn petaotaon (Gan et al., 2018; Yan et al., 2017).

H ékdpaon katl n dpdon tou EZH2 ota kapkvika kuttapa dtaxwpiletol o yeve-
TIKO, HETOYPADLKO KL LETA — LETADPAOTLKO eMinedo. AOyw Tng MOAUTIAOKOTNTAG TNG PUB-
HLONG OLUTOU TOU ETILYEVETLKOU TtapAyovTa arnod MOANANAEC poplakég odou¢, umopel va o-
Bel e€ynon Twv moAwv SLadopeTIKWY AELTOUPYLWY TOU, 0€ SLadOPETIKOUG TUTIOUG OYKWV.
Y€ yeveTIkO eminedo, €xouv Bpebel kamoleg petarladelc oto yovidlo tou EZH2, og ouyke-
KPLUEVOUC TUTIOUG Kapkivou. Otav n pet@AAaén autr) odnyrnoel os untepékdpaocn (gain —
of — function) tou EZH2, tote €xoupe auénuéva emineda tplpueBUAiwong H3K27
(H3K27me3) kol CUVETIWG, O€ KATAOTOAN TNG YOVISLAKNA G EkdpaonG. 2TV MEpMTwon Omou
n puetaAlaén odnynoet oe untoékdpaon (loss — of — function) tov EZH2, tote punopet va o-
dnynoeL og oykoyéveon oplopévwy kapkivwv (Christofides et al., 2016). H peta — petaypa-
bk puBuLon ya tnv ékdpaon tou EZH2, pubuiletal péow micro — RNAs (miRs). Zuykekpl-
péva, Ta miRs pmopouv va cuvéeBouv oto avtiypado tou EZH2, pubuilovtag tn otabepod-
NTA, TNV AKEPALOTNTA KOL TN LETADPOOH TOU, EMNPeAloOVTAC AUEC Ta EMiMeda MPWTEIVNG
Tou EZH2. H pewwpévn puBbuton twv miR, pmopel va odnynoetl o auvénuévn €kppoaon Tou
EZH2 kal va ouvenwg, o avénuéva enimeda H3K27me3, odnywvtag £Tol, 0 OYKOYEVEDH.
‘Ooov adopd TN HeTa — HETAdPAOTIKY pUBULON Tou EZH2, pumopel va yivel péow pwodopu-
Alwoewv Kot ovpmikoultiAlwoewv (ubiquitinylation) (Christofides et al., 2016; Yan et al.,

2017).
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Kedalaio 6

6. YAwka ko pEBodot

6.1. KUttapa Kot 10g
Ma Tnv uAomoinon Tou MEPAUATOG, XPNOLUOTIOONKAV Ol AvVOPWTTILVEG KUTTAPLKEG OELPEC

yAoloBAaoctwpatog «U373MG».

Ta kUTTapa avutd kaAAepynOnkav o Bpentikd UALkd DMEM High Glucose 6mou ftav ava-

Helypévo pe 10% FBS (Fetal Bovine Serum) kot 1% mevikihivn/ oTpemtopukKivn.

Ta kUTTapa Statnpouvtayv oe KATAAANAo enwaocTtikd KAiBavo, o Beppokpaaoia 37 °C Katl

5% COs.

O 16¢ mou xpnotlpomolntnke sivat o AvBpwrnivog Kuttapopeyaloidg (Human Cytomegalo-

virus), HCMV AD169wt strain.

6.2. Avocoanotunwon (Immunoblotting)
Mo tn uEB0SO NG avoooamotunwaong xpnotponol)nkav eite 6 ite 12 «well — plates» yia

TNV EMOTPWON TWV KUTTAPWV.

AdoU mAUBnkav pe PBS, ta kKUTTapa EeKOAANCOV OO TO TILATO Kol «oNKwOnKav», Gpuyoke-
vtpnOnkav ywa 10 Aemtd, otig 2.500 rcf otpodég, otoug 4 °C. Apou Aowndyv, adalpebel to
UTtEPKELHEVO Kal N TteAétta StaAluBel péow tou StaAvpatog Avong (M — PER Mammalian
Protein Extraction Reagent), yivetaL n mpooBnikn TwvV QVACTOAEWV TWV TPWTIEACWY
(protease inhibitors), pe apaiwon 1/500. ApoU mpaypatornolnOsi vortex ota Ssiypata ava
TOKTA Xpovika Slaotriuata, yia 20 Aentd, yivetal puyokévipnon otig 14.000 rcf, yua 15
Aemta, otoug 4 °C Kot GUAAEYETAL TO UTTEPKELEVO, OTToU Kal puAdcoetal otouc -80 °C. MNpé-
TIEL VAL ONUEWWBEL mw¢ Kata Tt Stapkela tng 6Ang dtadikaoiag, Ta Ssiypota Oa mpemnel va
TIAPAEVOUV OTOV TTAYO, Yla TNV pooTacia Toug amo tn dpdon Twv npwteacwv. Adou o-
AoKANPwOEL N MPWTEIVIK ATOUOVWAN, CELPA €XEL N NAekTpodOpnaon Toug o SDS — gel mo-
Avakphapidng. To gel auto anoteleital and duo pepn: to «Resolving» kat to «Stacking»

gel, avtiotowya.

22



» Resolving gel

Suotatika / Oyko Gel 10 ml (ouvoAikd¢ 6yKkog)
H,0 4.0 ml
30% acrylamide mix 3.3ml
1.5 M Tris (pH 8.8) 2.5ml
10% SDS 0.1 ml
10% ammonium persulfate (APS) | 0.1 ml
TEMED 0.004 ml
» Stacking gel
Suotatika / Oyko Gel 6 ml (cuvoALkoG GyKog)
H,0 4.1ml
30% acrylamide mix 1.0 ml
1.0 M Tris (pH 6.8) 0.75 ml
10 % SDS 0.06 ml
10% ammonium persulfate (APS) | 0.06 ml
TEMED 0.006 ml

ApxKa, Ta Selypoata Ba mpémnel va Eemaywoouv amo toug — 80 °C Kal va paypatonoln et
Vortexing, kaBwg dtatnpouvtal o€ mAyo. 2tn cuvéxela, Ba mpootebel otnv mocoTNTA N O-
noila Ba poptwOel oto gel, to loading buffer, To onolo ivat anmoBnkevpévo otoug — 20 °C.
Adou tomoBetnboulv ta deiypata oe Bepuokpacia 95 °C, yla 20 AeNTA, TTPOKELUEVOU VOl
yivel n amodiataén twv npwrteivwyv, dpoptwvovrtal oto gel, To onolio eival tomoBetnuévo os
eld1kn ouokeun. Mpv ta deiypoata doptwbouv, Ba mpémnel va npooteBel to Running Buffer,

OTIOU YLaL TNV TTPOETOLOCLa Tou XpelalovTal:
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Suotatika / Oyko Gel

H,0 560 ml
Running buffer 10x 40 ml
SDS 4 ml

Ektog amo tig mpwrteiveg, Ba poptwOel kat o katdaAAnAog ladder. Adou mpaypatonownBei o
SLOXWPLOUOC TWV MPWTEIVWY, oL TPWTEIVEG peTadEpovtal anod to gel oe peuPpavn PVDF.
H petadopa avti AapBavel pEpog os L6LKA CUCKEUN, OTNV Omola £X0UV TTOKETAPLOTEL O
popodn «sandwich» to gel pe tn pepPBpavn PVDF, éxovtag npooteBei to Transfer Buffer oto

EOWTEPLKO TNG:

Zuotaoctikd / Oyko Gel

H,0 700 ml
pueBavoin 200 ml
Running Buffer 10x 100 ml

Otav oAokAnpwOei n Stadikacia petadopds Twy npwieivwy otn pepPpdavn PVDF, 6oeg B€-
OELG 1N €8IKNC TPOOSEDNC £XOUV ATIOUEIVEL OTN LEUBPAVN, UTTAOKAPOVTAL UCTEPA OO TNV
enwaon tng, ue Blocking Buffer. AvaAdywg To €i60¢ Tou avilowpatog mov Ba xpnotuornot-
nOei, Ba £xoupe 5% w/v non fat milk rj BSA, ta oroia StaAvovtal o TBS—T, yia 1 wpa. 3t
OUVEXELQ, N HEUBpavn enwaletal «overnight», otoug 4 °C, pe MPWTOYEVECG avtiowpa
(primary antibody), To omoio £xet apawwBel oe TBS — T kal o omolo mepléxet 1% low — fat
milk ; BSA. Ta mMpwToyev avIlowUATA T onoia xpnotwomnownkav eivat mouse anti —
actin kat rabbit anti — EZH2. To mpwto apalwvetatl oe TBS — T pe non — fat milk, evw to
Seutepo pe BSA. Enelta, yivovtal mAUoELG TG LepBpavng pe TBS — T kot akoAouBel emwaon
pe to Seutepoyeveg avtiowpa (secondary antibody) yia 1 wpa, og Bepuokpacia Swuatiou.
To SeUTEPOYEVH AVTIOWHATA TOL OTTOLa XpNnoLpomolnonkav e€apTwvTal anod To MTPWTOYEVEC
avtiowpa. ZTNV mMepimTwon Tou mouse anti — actin, Oa xpnotwponownBel anti — mouse HRP,

€VWw oTo rabbit — anti EZH2, anti — rabbit HRP. To §guTepoyeVEG QVTIOWHA OPALWVETOL OF
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TBS — T pe 1% low — fat milk ; BSA, Aapdvovtag umo v To mMPWTOYEVEC avTiowua. Meta
arnd MAUOELG e TBS — T Kol OTEYVWUA TNG LEUBPAVNG, TTPAYUOTOTOLETAL N ATELKOVLON TNG
emBupuntng mpwteivng péow tou ChemiDoc, xpnolpomnolwvtag To Aoylopko Image Lab
(Biorad). lNa tnv amelkoévion yivetal mpooBnkn ECL, mou €xeL WG UTOOTPWUA TO SEVUTEPO-

VEVEC avTtiowpa HRP .
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KedaAaio 7

7. AnoteAéopata

7.1. MeAétn tng £kdPpaong TG AUECA TIPWLLNG LKAG PwTeivng IE1
o€ KUTTapa oBAaotwv
Apxka emiBeBalwdnke pe Western Blot n amoteAeopatikr) poéAuvon amnod tov AvBpwrivo
Kuttapopeyahoio (Human Cytomegalovirus, HCMV). KOttapa avBpwrivwv wvoBAactwv
(Human Foreskin Fibroblasts, HFF) xpnowomnotifnkav kat poAuvenkav pe tov HCMV yla
24 wpeG. AKOAOUBWG EMWACTNKAV UE TO ELEIKO QVTIOWUA YLa TNV APECA TIPWLUN TIPWTETVN
Tou oU (IE1). NapatnpnBbnke amoteAECUATIKY €KPAON TNG CUYKEKPLUEVNC LKNG TIPWTEL-
VNG KOl CUVETIWG OUMOTEAECUOTLKI) LOAUVON TWV KUTTAPwWV. AKoAouBnoav TEepApaTa mou
nepAappavay tn HOAUVON KUTTAPWV Kol LEAETN TNG EKPPOONG TOU ETILYEVETLIKOU TTOPAYO-

vta EZH2 kat tng RhoA GTPaong (Ewkéva 5).

mock 24 hpi

IE1 e

Actin  S— —

Ewkova 5. MoAuveon kuttdpwv HFF pe HCMV yua 24 wpeg. Ekppaon IE1 ota poAuopéva KUTTpapa.

7.2. MeAétn tng ékppaong tng RhoA GTPAonG o€ N LOAUCHEVA KoLl
HoAuopéva e tov AvBpwrivo Kuttapopeyaloio kuttapa yAolofAactwpa-
toc U373MG
ApXLKQA, OTO CUYKEKPLUEVO TElpapa peAeTnONKe n enidpacn tng poAuvong ue HCMV ota
enineda ékppaong tng RhoA nmpwteivng, oe kuTtapa yAolofAactwpatog U373MG os Suo

Sadopetikd onpeia poAuvvong. Ta anoteAéopata tou Western Blot armokdAuav pia taon

peiwong tneg ékdppaong tng RhoA peta Twv pun HOAUCUEVWY KoL LOAUCHUEVWV KUTTAPWVY

26



18 wpeg peta tn poAuvon (Ewkova 6a). Mapopolo pavopevo Taon Helwong otnv EKbpaon

NG RhoA mapatnpnOnke Kal 72 wpeg LeTA T LOAuvon pe tov 1O (Ewkdva 6B).

A&ilel va onpuelwBel mwg BACEL KATIOLWV LEAETWV TIOU TIPAYLATOTIOL|ONKAV YL TLG
Rho GTPases og kUTtapa voBAaoTwV , LOAUVOVTAG Ta pe Tov HCMV, anodeixBnke mwg e
TO TIEPAC TWV NUEPWV TNG LOAUVONG aufavetal n Ekbpaon TnG RhoB KATw amd cuykekpL-
péveg ouvOnkeg (Goulidaki et al., 2015). Auto to yeyovog lowg umodelkvuel OtL oL Stado-
PETIKEG MPWTEIVECG TNG oKoyEveLlag Twv Rho GTPacwv, 6nwg n RhoA GTPase kat n RhoB
GTPase cupmneplpEpovral SLadopeTLKA O MEPITTWON LOAUVONG ATTO KATIOLOV EPTINTOLO KOl
N MPWTIEIVIKN TOUG €kdpaon eMNPEATETAL TIOKIAOTPOTIWG, KOL OTN OUYKEKPLUEVN TIEPL-

TItwon, ano tov AvBpwrnivo Kuttapopeyahoio HCMV.

mock 18hpi mock 72hpi

RhoA s « = Rhoa MR &

ACtin | se— ——
ACHIN com— s—

B

Ewkova 6a. Exdpaon tng RhoA GTPase o€ un LOAUCHEVA KOL LOAUGHEVA LE TOV AVBPWTTILVO KUTTO-
popeyahoié HCMV, kuttapa yAolopAactwpatog U373MG. Mapatnpnbnke pia tdon peiwong tng
ékdpaong RhoA GTPase petd and poAuvon 18 wpwv. B. Ekppacn tng RhoA GTPase og pn poAu-
OMEVA KAl HOAUCHEVA e TOV avBpwrivo kuttapopeyohoido HCMV, kUttapa yAoloBAaoTWHATOG
U373MG. YIapxel pLa Tdon peiwong tng £ékppacng tng RhoA petd amd poAuvon 72 wpeg PETA TN

pHoAuvon.

7.3. MeA€tn NG £EkPpaong Tou MLyeVETIKOU napayovta EZH2 oe
1N HOAUGHEVA KOl LOAUOHEVA HE TOV AVOPWTILVO KUTTOPOEYAAOLO
(HCMV) kUttapa yAowoBAactwpatic U373MG
2Tn ouvéxela, LeAETAONKE N ékdpacn puBULONG TOU eMLyeVETIKOU Ttapayovia EZH2 og ouv-
ke HOAUVONG KAl LN, TNG KUTTAPLKAG 0eLpd¢ yAolofAaotwpatog U373MG. Apxikad, e€e-
TAOTNKE N €KPOON TOU ETLYEVETIKOU TOPAYOVTO OE 1N HOAUCHEVA KOl LOAUGHEVA yia 18
wpeC (18hpi) kOTTOpa YAOLOBAACTWUATOC. 2TO GUYKEKPLUEVO onUelo poAuvong, Sev mapa-

™NPNONKaV onUAVTIKEG Sladopéc oto eminedo Ekppaong Tou EZH2 (Ewkova 7).
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mock 18hpi

o

Actin e w——

Ewova 7. Melétn pue Western Blot, Tng ékdpaong tou EZH2 o€ pun poAuopéva Kot LoAUGUEVA YL
18 wpeg pe Tov avBpwrmivo kuttapopeyaroio (HCMV) kuttapa yAolofAactwpatog U373MG. Ma-
patnpnénkav mapopola enineda ékdpaong TOU EMLYEVETIKOU TTAPAYOVTA, TOGO OTA [N LOAUGHEVA

000 Kal oTa LoAUCUEVA YLo 18 wpeG pe Tov 1O KUTTapa.

AkoAoUBw¢, anodaciotnke va SLEUKPLVLOTEL av UTTAPXEL SLoKU VO oTa enineda
€kPpaong Tou emLyeveTikoU mapayovta EZH2 os Stadopa xpovika onueia poéAuvong amno
Tov AvBpwrivo Kuttapopeyahoiod mépav Twv 18 wpwv, Kat av n poAuvvon pe HCMV ennpe-
aleL TNV €KGPOON TOU CUYKEKPLUEVOU ETILYEVETIKOU TtapAyovta. Mo OUYKEKPLUEVA, LEAE-
™Onke n €kdpaon tou EZH2 og pun poAuopéva Kal LoAuopeva o€ 4 SLaPOPETLKA XPOVLIKA
onueia pe tov HCMV kuttapa yAolofAactwpatog U373MG. o To CUYKEKPLUEVO TTEIpAQ,
XPNOLUOTIOONKAV UIKPOTEPA XPOVIKA CNUELX LOAUVONG LE TOV LO. M0 CUYKEKPLUEVA, OTNV
npwipn péAuvon (early infection) mapatnpnBnke pia tdon yla avénon otnv €ékbpacn Tou
ETILYEVETIKOU Ttapayovta EZH2 30 Aemtd petd tn POAuvon. 2T 3 WPEG LETA TN LOAUVON UE
tov HCMV, dlatnpnBnke autr n tdon yla avénon tou EZH2. BEBala, otig 24 kat 48 apa-
npeital mapopolo eninedo £kPppaonG TOU CUYKEKPLUEVOU TAPAYOVIA TOCO OTO HOAU-
OMEVA, 000 Kal ota 1N poAuopéva kuttapa yAoloBAactwpatog U373MG. (Ewkdva 8). AL
VO ONUELWOOUUE TIWCE TPOodATEC LEAETEC €xouv amodeifel avénuévn ekdpaon tou EZH2
napayovta o SLAdPopou¢ TUTIOUC KAPKLVIKWY KUTTApwV. EmumpooBEétwe, €xel amodeiytel
TIWG OE CUYKEKPLUEVOUC TUTIOUG KUTTAPWV KAl O€ TpwLHa otadla poAuvong, n €kppacn Tou

EZH2 napouotalel peiwon (Svrlanska et al., 2019).
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mock 30mpi 3 hpi 24 hpi 48 hpi

EZH2 - 0“ n v*} .
. - e v el

Actin ——— ——— W — ——

Ewkova 8. MeAETn TNG €kdpacng Tou MLYEVETLKOU Ttapdyovta EZH2 og un poAuopéva Kal LOAU-
OUEvVa e ToV avBpwrilvo Kuttapopeyohoio kuttapa yAolofAaoctwuatog U373MG 30 Asmtq, 3, 24

Kot 48 WPEC LETA TN LOAUVON avTioTOLXA.

7.4. MeAétn tng ékdppaong tou entyevetikol napayovia EZH2 oe
1N HOAUGHEVA Kol LOAUOHEVA YLaL 72 WPEG KE TOV AVOPWTLVO KUTTAPOLE-
yaAoio (HCMV) kuttapa yAoloBAactwpatog U373MG
2TN OUVEXELO TWV TTELPAUATWY HaG, LEAETAOAUE TNV eMidpacn Tng poAuvong ue HCMV oe
kUTTOapa yAolofAaoctwpatog U373MG yla 72 wpeg Kot pe peyaAutepo multiplicity of infec-
tion (MOI). Npokelpévou va SLEPEUVACOUUE OV OE OKOUN TILO LEYAAO XPOVIKO CNUELO TNG
MOAUVONG KOl UE HEYAAUTEPN LKA HOAUVON, e€sTAoTnKe €AV n ékdpacn Tou EZH2 ennped-
{etal 72 wPEG HETA TN HOAuvon amd Tov avBpwrivo kKuttapopeyaloido HCMV. Autd mou
TIAPOTNPNOAUE NTAV LA TAON VL0 LELWON TNC EKPPACNC TOU EMLYEVETIKOU TTAPAYOVTA OTO
OUYKEKPLUEVO onueio poAuvong (Etkova 9). EMOpEVWG CUUTMEPOIVOUE Kal e BAon Ta a-
TIOTEAECHATA KOL TWV TELPAUATWY LOG TIOU AVOPEPALE TTAPATIAVW TIWGE Ta nineda ékdpa-
on¢ tou EZH2 petafaliovral SUVAULKA 0VAAOYa LE TO XPOVIKO ONUELO Kal TO eMinedo tng

HOAuvong.
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mock 72 hpi

EZH2 . =

Actin  [— S—

Ewova 9. MeAétn pe Western Blot, Tng ékdpaong tou EZH2 o€ pun poAucpéva Kot LOAUCHEVA Lo
72 wpeg Ue tov avBpwrivo kuttapopeyaloio (HCMV) kuttapa yAowoBAaoctwpatog U373MG. Na-
patnpninke pa taon pelwong otnv ékppaong tou EZH2.

7.5. MeAétn tng ékdpoaong Tou enLyeveTkoU napayovta EZH2 o€

HN HOAUGHEVA KOl HOAUGHEVA LE TOV AVOPWIILVO KUTTOPOHEYQAOIO
(HCMV) kUttapa wvoBAaoctwvy

2Tn OUVEXELA KL ETIELTA QIO TNV TTAPATAPNOH HAG OTa LOAUCHEVA KUTTOpA YAoLoBAaoTwW-
HOTOG ylo 24 WPEG KATA TV omola dev mapatnpnoaue dtadopd ota enineda Ekppaong
Tou EZH2 og autd ta KUTTOPO O OXEON HUE TA avtioTola pn HoAucuéva, BeAnoape va
SoU e av mapatnpeital mapopolo potifo Ekppaong kot o€ kuttapa voPAactwyv. Agilel va
ONUELWOEL TWG OTO XPOVIKO ONUELD TWV 24 WPpWV PLOAUVONG, TIPAYLLOTOTIOLELTAL KOL N OVTL-
vpadn tou UKol yoviSLwHOTOC, EMOMEVWE Ba NTav evdladEpov va CUYKPIVOUE Ta ETti-
nieda €kdpacng TOU CUYKEKPLUEVOU ETILYEVETLKOU TTOpAyovTa 0Toug U0 TUTIOUG KUTTAPWY,
WvoBAQOTWYV Kol KUTTAPWV YAOLOBAQCTWHATOC. AUTO TIOU TtapatnpnOnKe NTOV TO YEYOVOC
pLoG Tdong mpog avénon otnv ékdpacn tou EZH2 ota poAucpéva pe 10 kuttapa woPAa-
otwv (Ewkova 10). Napopola anoteAéopata ano MoAALOTEPEG LEAETEC €xoUV Selfel TwG N
ékdppaon tou EZH2 au€davel o poAuopévoug e Tov AvBpwrnivo Kuttapopeyaloio voBAad-

otec (Sourvinos et al., 2014).
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mock 24 hpi
EZH2 (S S—
Actin — ——

Ewova 10. MeAétn pe Western Blot, tng ékdpaong tou EZH2 o un poAuopéva kat poAuopéva ylo
24 wpec pe tov AvBpwrivo Kuttapopeyahoio (HCMV) kuttapa wvoBAactwv HFF. MapatnprnBnke

pia taon mpocg avénon otnv £KPPaan TOU GUYKEKPLUEVOU ETILYEVETIKOU TTAPAYOVTa.
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KedaAaiwo 8

8. ZulAtnon
O AvBpwrnivog Kuttapopeyahoiog Bacel peAetwy anodeixbnke nmwg nailel onuavtikd polo

otnNV MPO0S0 ToU KaPKivou Tou YAOLOBAQCTWHATOC, HECW TNG OYKOTPOTOoU dpacng tou. O
HCMV, o6nwg kal KaBe 10¢, pe t Bornbela Twv PNXAVIOUWY TOU KUTTAPOU TIOU UOAUVEL,
propel kat moAamnAaolaletal Kot TEAKA va eEAMAWVETAL LECA OTOV 0pyavIoHO. Kamola
KUTTOPLKA LOpLa LE Ta omtoia aAAnAoemidpad kat tou Tov fonBolv otnv mpoodo tng LOAUV-
ON¢ TOU €lval 0 EMLYEVETIKOG Ttapayovtag EZH2 kal n mpwTteivn puBULONG TOU KUTTAPOOKE-
AetoU RhoA GTPaon. O OUYKEKPLUEVOG ETILYEVETIKOG Ttapayovtag Kabwg kot n RhoA
GTPaon, emdpolv GNUAVTIKA OTO TO TWE Uropel va e€eAxBel n mpoodog tou yAoloBAa-
OTWHATOC. ZUVENWG, avadopLKa e Ta TOPATIAVW OTOLXELX, O OKOTIOC TNG CUYKEKPLUEVNG
HeAETNG NTav va e€etaotel o mBavog poAog mou £xel o EZH2 kaBwg kat n RhoA otnv mpo-
060 NG poAuvong tou HCMV oto kUTtapa YAoLoBAAOTWHATOC, 0 CUVONKEG LOAUVONG Kal

KN, ue tov HCMV.

Avadoplka Ue T HEAETN TNG Ekdpaong tng RhoA GTPAong o pun LOAUCHEVA KOl
poAuopéva kuttapa yAolofAactwpatog, pe tov HCMV napatnpibnke pla tdon peiwong
NG RhoA oUYKpPLTIKA UE Ta LOAUCHEVA KAl pn KUTTapa, LETA and poAuvon 18 wpwv (Et-
KOva 6a). Eva mapopolo pavopevo Taong Heiwaong 6oov adopa tnv ékdpacn t¢ RhoA,
ONUELWONKE KoL LETA Ao 72 wpeg LOAUvVONG Ue Tov 1O (Etkova 6B). AUTO UTTOSNAWVEL TWG
n Heiwon tng RhoA amo pia maAatdtepn peAétn, odnyel oe anodlopyavwaon tng aktivng,
ennpedlovtag £T0l, TNV KUTTOPLKNA LeTavaoteuon (Zacharopoulou et al., 2018). Auto cup-
Baivel S10TL Asltoupyel WG KOTAAUTIKOC apdayovtog otn Stapdpdwaon Tou oxXAUOTOC, T
METAVAOTEVUON KaL TOV TTOAAQTTAOCLAOUO TWV KUTTAPWY TNG CUYKEKPLUEVNG OELpAg (Tseliou
et al., 2016). EmutAcov, cUpPwWvVA PE pLat GAAN UEAETN, N OTtOLa TTpayATOTOLONKE o€ WVo-
BAdoteg, n pelwon twv emutédwv ékdpaong tng RhoA amod tov AvBpwrnivo Kuttapopeya-
Aol0 £xel mapatnpnBel ota apykad otadla TnNg LOAUVONC KOL OUTO €XEL WE OKOTO TN SELU-

KOAuvon petadopag tou otov nupnva (van den Broeke & Favoreel, 2011).

Ooov adopd tov mapayovta EZH2, apyikd peAetOnke n €Kdpoaor TOU OE N HO-
Auopéva Kot LOAUoUEVA KUTTOPA YAOLOBAXCTWHATOG yia 18 wpeg, xwplg Opwg va umapéet

Kamowa. onuavtikn Stadopd (Ewkova 7). MNa to Adyo autov, emhéxBnkav StadopeTika
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XPOVIKA onueia poAuvong ano tov AvBpwriivo Kuttapopeyadoio, yia va napatnpnOet tu-
XOV HeTaBOAN ota emineda €kbpaong TOU EMLYEVETIKOU apayovta. Eldikotepa, peAetnon-
Kav 4 S1opOpPETIKA XPOVIKA onUela poAuvong pe tov HCMV yia va mapatnpnBei n ékdpaon
Tou EZH2 og un poAuopéva Kat poAuopéva kKuttapa yAolofAactwpatog U373MG. Mo ou-
VKEKPLUEVQ, O TIOAU MpwLpa otadla tn¢ poAuvong (early infection), 30 Aerttd SnAadn) peta
TN HOAuvon, mapatnEnBOnKe pLa tdon yla avénon otnv ékdpaocn tou EZH2, n onola Statn-
pNONKe Kal oTLC 3 WPECG KETA TN MOAuvon. Ze (Bla enineda BpéBnke n Ekppoaon Tou EZH2
oTLG 24 Kal 48 WPEC TOOO0 O LOAUCHEVA, OGO KaL O€ U LOAUCHEVA KUTTapa YAoloBAaOTW-
patog U373MG (Ewkdva 8). Me Baon pa dAAn LEAETN, N omtola payatonoL)tnke og o-
BAdoteg, paivetal mws o HCMV aAANAoemIOPpA LE TO CUYKEKPLUEVO ETILYEVETLKO TTAPAYOVTA
oTa apxlka otadla tng poAuvonc. Auto pmopel va eruPBefalwbel and to yeyovog OTL o ma-
payovtag EZH2 Seixvel va ekdpaletal oe avénuéva emnineda Katd tTn LOAUVON LLE TOV 1O,
HLOL NUEPQ UETA TN MOAUVON, SLOTL CUMUETEXEL 0TV avTlypadn tou ukou DNA (Svrlanska
et al., 2019). EKTOC amo ta Mapamavw XPOVIKA onuela poAuvong €ylve HeNETN o KUTTAPO
vAolwoBAaoctwuatog U373MG, yla 72 wpeg. Auto paypatomnolionke yla va dtepeuvnBel n
mbavotnta avénong N peiwong tng ékdppaong tov EZH2, pe oxupotepn ukr poluvon. Te-
AKQ, OUTO IOV TTAPOTNPNONKE ATAV L0 TACN LELWONG TNG EKPPOONG TOU YEVETIKOU Tapd-
YOVTO OTO CUYKEKPLUEVO onueio poAuvong (Etkova 9). Tuvenwe, PACEL TwV MOPATAVW O
TIOTEAEOUATWY amoSelKVUETAL OTL Ta eninmeda ékdpaong Tou EZH2 Stadopomolovvral ava-

Aoya e TO XPOVIKO onueio kaBwg kat To eninedo tn¢g poAuvong.

KAeivovtag, Uotepa amod v mopatipnon Twv LOAUCUEVWY KUTTAPpWVY YAoloBAa-
otwpato¢ U373MG yla 24 wpeg, onwg mpoavadepOnke, Sev umrnpe KAMOLA ONUAVTIKN
Slapopa ota eninmeda £kPpacong TOU CUYKEKPLUEVOU ETILYEVETIKOU TTOPAYOVTA, CUYKPLTIKA
HE auTd Ttou Sev eiyav poAuvOEeLl. Mo tov Adyo auTo, €ylve HOAUVON o€ KUTTapa LVOBAQACTWV
yla va dolpe av Ba undpéel kamolo mapopolo potifo ékdppaong. O Adyoc yla Tov omoio
BEAoUE va EAEYEOU UE TIEPALTEPW TO CUYKEKPLUEVO XPOVIKO CNUELO €lval yLati oTig 24 wpeg
HOAUVONC, TPOYHATOTIOLEITAL N avTLypadr] TOU LWKOU yovidiwpatog. Katd cuvenela, Ba n-
tav evéladépov va cuykpivoupe ta enineda ékdpacng tou EZH2 otoug SUo TUmoug KUTTA-
pwv, og KUTTapa yAolofAactwpatog Kat tvoPAactwy. Napatnpndnke Aoutov, mwc urtnpée
pLa Tdon mpog auénon otnv ékdpaon 1o EZH2 ota poAuopéva pe 10, kuttapa voBAaotwyv

(Ewkova 10). Ao mahalotepeg HEAETEC, BPEONKaV MapopoLa amoteAéopata Omou Seixvouv
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nwg n ékdppaon tou EZH2 avédavel oe poAuopévoug pe tov AvBpwriivo Kuttapopeyaloio,

wvoPBAdoteg (Sourvinos et al., 2014).

Juvoyilovtag, OAeg oL mapatnPAoELS TTou avadEépOnkav mapandvw, UoSeIKVU-
ouv pa ibavn oxéon aAAnAenibpaong tng RhoA GTPAong katl tou AvBpwriivou Kuttapo-
peyaloiol og kuttapa yAoloBAactwpatog, n onola ¢paivetal va emnpedletal ano ta dLa-

dopa Xxpovikd onueia TG LOAUVOoNG otn SLAPKELA TWV OTIOlwY HEAETATOL.

ErmutAéov, mapatnpioape mwe lowg UTAPXEL Kal pLa ibavn oxéon otnv ékdpaon
TOU €mLyeveTIKoU Ttapayovta EZH2 pe tn poAuvvon and HCMV kuttdapwv yAoloBAactwpa-

TOG.

MNepattépw peAéteg xpelalovral BePaiwg, mpokeévou va Stepeuvnbel og fabog
n oxéon Twv popiwv autwv Pe Tov AvBpwrivo Kuttapopeyahoid kot Katd noco n dpaon

TOUC aUTH enNnpedlel TNV MPoodo tng poAuveong amnod Tov Lo.
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