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TirAog SratpiPric: BloAoyikdg poAog kat anooadivion unxaviopwy Broyéveonc kat emibLopBwong
eUBpavoTwy TEAOPEPWY oTOV AvBwmno

NEPINHWH

Ta teAopepiSia oTa AKPA TWV XPWHOOWHATWY Kat 0L AEYOUEVEC KOLVEC EUOPAUOTEC XPWHOOWULKEC
Beoeic anoteroiv GUAOYEVETIKA SUVTNPNUEVES IEPLOXEC TOU YOVISLWDATOC unepevaioBnTEC 0TO OTPEC
avtypadrig tou DNA. Ot Béoeig autég eival MePLOOOTEPO EVAAWTEC OE XPWHOCWHIKES avadiatdgelg kat
£xouv ouvbeBei 1600 pe TV epdavion tng veorhaoiag 600 kat TV avamtuén YoVISlwpatikiG actdBetlac
oTOV KapKivo n onoia neputAékel kaBe yvwatr oykoBepaneia. Ie avriatouxia pe TiC kowES eVBPAVOTEC
BEgeLg Tou yoviSuwpaTog, Ta TEAOUEPT KAPKLVIKWY KUTTAPWY Kat KUTTAPWY TOU vdioTtavral oTpeg
aviypadrig, napouotdlouv idiaitepo pavdtuno pBopPLORIKAG HIKPOTKOTAG META amd UBPISIONS in
situ, 0 ontoiog ovopdaoBnke «evBpavota tehopepri» (Fragile Telomeres, FTs). H emaywyr twv FTs, oe
ouvBrikeg kaAigpyerag pnopei va eruteuxBel peow adidikolivng, unepékdpacn Tou oykoyovidiou
KukAivn E rj pe tn Sraypadri/anociwnnan yovidiwv ta npoiévia twv onoiwv oxeti{ovral pe tn Sopn A
™ Aewtoupyia twv tedopepwv . Ta yovidia autd adopolv Kupiwe MpwIeivec mou BonBouv tnv
npoéAaan tng aviypadikic punxavig kat Ty enéktacn tng avitypadikic Sidac ota teAopepn.
Inpaviikd poAo atnv avtiypadr Twy TeEAopepwy katéxouv ot RecQl eAikaoeg, kabuwg n anouoia mg
RecQL4 r} tng BLM, obnyei og unepékdpaon tou pawotinou twv FTs. Ta FTs paiveral WG MPOKUTTTOUV
KaTd tn $don S pe opodAoyo avacuvduaopd kat Ty eribiopBuwon povomievpwy Sikdwvwy Bpadoswy
HEow ouvinpnTikic avilypadrig tou DNA, Sia tng evepyomoinong, véou, ev oAAoIC Gyvwatou
HOVOTATIOU EMIKOUPLKOU UNXAVIHOU avacuvbuaoTikig embiopBuwaong povomeupwy Suthdv
Bpavoewv tou DNA - Break Induced Repair (BIR). Ztnv npotewopevn Siatpipri Ba Siepeuvicoupe
HNXQVIOTIKA TIG BloAoyikeg Siepyaaieg Snpoupyiag 0BpaUOTWY TEAOHEPWY KATA TO EMAYOHEVO I
EVBOYEVES OTPES TNG avTLypadriq OE KAPKIVIKG KUTTapA ou XpnotonoLoly eVaAAGKTIKY ETUUAKUVEN
Twv tehopepwy anovaia tng pekoprnvaonc RADS2 1 tng e§wvoukAedonc EXD2 kat oe euBpuovikolg
woBAdoteg novtikol Sumhou knock-out yia tn Baoikr unopovada tng teAopepdonc Terc kat tn RadS2.
Napét n enaywyr aviypadikod otpeg péow ApLdikohivng avEdavel Tnv euBpavotdTnta Twv
TeAopepwy, Bpauopéva TEAOUEPT) MAPATNPOUVTAL OE XPWHOCWHIKE MTAPACKEVATHATA nepupepikov
aipatog uyeEwwY atopwv Kat Sev éxouv ouvSeBel pe auEnpévn XpwHOoWHIKY ) TEAOPEPIKT aoTdBELa.
Ity npotewopevn SiatpiPn népav tou o pnxaviopol Ployéveong kat emubiopBwong Twv Bpavaopévwy
tehopepwv Ba peretnBolv ot Bodoyikée eMbPAaELg TOUG, oTNV avamTuén yoviSiwpatikic aotaBeiac
oToV Kapkivo kat tn moAAarmAactactik tkavotnta epPpuikwy kuttdpwy. Ta anoteAéopata Tne
npotewvopevng Statpiric Ba oupBdrouv onpavtika otnv Babitepn katavonon Tne HNXQVIoHWY
emdLopBwong tou DNA kat TnG MpooTaciag Twy TEAOHEPWY TWY XPWHOCWHATWY EVE avapéveral ot Ba
avadeifouv véa popla oTéxoug TNG EATOMIKEUHEVNG LATPLKNG YLD TNV AMOTEAEOUATIKY KATAMoAEpunon
¢ KakonBelag.
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ABSTRACT

Telomeres at the ends of linear chromosomes and the so-called common chromosomal fragile sites, are
highly conserved regions of the genome that are hypersensitive to DNA replication stress. These sites
are more vulnerable to chromosomal rearrangements and they have been linked both with
carcinogenesis and the development of genomic instability that complicates any known oncotherapy. In
accordance with the common fragile sites of the genome, the telomeres of cancer cells and cells under
replication stress, exhibit a distinctive fluorescence microscopy phenotype after in situ hybridization,
which is termed "fragile telomeres". FTs can be induced in cell cultures by aphidicolin, an inhibitor of
DNA polymerase alpha, by overexpression of the oncogene Cyclin E or by depletion/silencing of genes
encoding factors related to the structure or function of telomeres. These genes mainly concern proteins
that help the advance of replication machinery and the extension of replication fork at telomeres. RecQL
helicases play an important role in telomere replication; the absence of RecQL4 helicase and BLM
protein lead to overexpression of the fragile- telomere phenotype. The FT phenotype seems to occur in
S phase of the cell cycle, by homology mediated recombinatorial repair of one-sided double strand
breaks via the activation of a yet unknown break induced replication repair pathway which engages
conservative replication. In the proposed thesis we will investigate the biological processes involved in
the generation of fragiletelomeres during induced or endogenous replication stress in cancer cells using
the either of the two known ALT pathways in human cells knocked out for RADS52 or the nuclease EXD2,
and in double knockout mouse embryonic fibroblasts for the basic subunit of telomerase, mTerc, and for
mRad52. ]. Although the induction of replication stress by aphidicolin increases telomeric fragility,
fragile telomeres are also observed in peripheral blood cytogenetic preparations of normal individuals
and they have not been linked to increased chromosomal or telomeric instability. In the proposed thesis,
in addition to mechanisms of biogenesis and repair of fragile telomeres, we will study their biological
effects in the development of genomic instability in cancer and in the proliferative ability of embryonic
cells. The results of the proposed thesis will contribute significantly to a deeper understanding of DNA
repair and telomere protection mechanisms, while it is expected to reveal new biomarkers and putative
targets for personalized medicine employed in the fight against malignancy.




