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NepiAngn g datpiPric:

Ipdwva pe tov Naykdopo Opyaviopd Yyelag, n kapdlakr avemapkela ivat n kupa atria
Bavdtou oTic BLOpNXavIKEG xwpeg. YroAoyiletal OtL undapyouv mepinou 17,3 ekatoppipla
Bdvartol eTnoilwe Aoyw kapdlayyelakwy madnogewy, mou avimpoownedouy To 30% OAwv Twv
Bavatwv maykoopiwe. H avayévvnon g avBpwmvng kapdldg elval pla amd TG Lo
KPloWEeG KAWVIKEG AVAYKEG OE TIayKOOULO eTinedo mou Sev €xeL Bpebel katdAnAn Bepaneia
aképa. Mio and T NPpwTAPXIKEG aUTieg Twv puokapdlonabeuwwv eival n anwlewa kayn
BAGRN Twv kapdlakwv UUIKWV KUTTapwy, Tou ovopdlovrat kapSiopuokitrapa (CMs).
Mpokewpévou va avarinpwBolv Ta XOpEVa/KOTECTPaUUEVA KUTTAQPQ, OMALTETOL L
KATAAANAN TNy W BEPATMEUTIKA TIPOCEYYLION QVTIKATAOTACNS TWY KUTTAPWY. YTIAPXEL pLa
evboyevic avayevvntikn Swabikaotia otnv kapdld twv evniikwv Tou Baociletat kKupiwg ota
NMpodpopa Kapdiakd Kuttapa (CPC) mou pnopouv va odnyroouv otn dnpoupyia véwv CMs.
Qotdoo, auth n Sabikacia eival meplopiopévn. Etoy, n ebpeon vEwv MPOCEYYICEWY yla TNV
exkivnon evo¢ mpoypdppato¢ moMamiaciaopol twv CM  gival évag  OnHOvILKOG
BepaneuTikog otoXog mou Ba pmopoUce va £XEL TEPAOTIO QVTIKTUTIO otn Bepaneia g
kapSlaknc avendpkelag. EMutAéov, MPokAWIKA Kat KAWIKG otoeia umodniwvouv OTL n
onpatodotnon twv Bupeoeldikwyv oppovwy eival Backdg pubupothg Twv Slepyactwy
KapSlaknAc anmokatdotacns/avayevwnong UETd amd tpaupatiopd. AMOSEWKTIKA oToLxela
vrodnAwvouy O0TL n aAnAentibpaon petall tng ékdpaocng tou unodoxéa al (TRal) tng
BupeoelSIKAC opuovNG Kal Tou ouvbétn tou (T3) eAéyxel tn Slabkaocia avayévvnong otnv
tpavpatiopévn  kapdld  péow g pubuong g  amnodwadopornoinong,  Tou
noMarmaotaopol kat e enavadiadoponoinong twy evilkwy CMs. M npoodatn
KAk pelétn £8eife yla mpwtn ¢opd oe avBpwmoug e épudpaypa Tou puokapdiov 6tL N
Bepaneia pe vPnAn doon T3 otnv ofeia baon amotpénel tnv Swdtaon Twv Kapdlakwy
KOWNOTATWY Kot pPrmopel emiong va mpokaAécel kaBuotepnuévn avayevvnTIK QmokpLon mou
odnyel oe peiwon tou gudpdktou. Mapdla autd ta éUpeca oTolyEla, n emibpaon tng
Bepaneiag pe T3 otov MOAMAMAQCIAOUO TWV UTAPXOVTWY Kapdlopuokuttdpwy i CPC petd
and TpavpaTiopd Sev £XeL akopn SlepeuvnBel. ETol, oL kUpLoL oTOXOL auToU TOU £pyou eival
1. n Siepevivnon tou podAou NG onpatodotnong tng Bupeoeldikig 0ppoOVNG OTNV AVAYEVVNON
CM kat 2. n kaBLépwon vEwv BePAMEUTIKWY TIpoosyyicewv Baolopévwy otn onpatodotnon
BupEOELSIKWY OpHOVWV IKOVWY va ETtayouv evdoyevn kapSlakr avayévvnon.

MNa vo erutevxBel 1o mopanmdvw, Ba XpNOWWOTMOINCOUNE €va Kablepwpévo Kal KoAd
XAPAKTNPLOPEVO Slayovidio povtého puwv BAC Thx5CreERT2/CreERT2 g quiyveuon tng
napoucia KapSLaKWY KUTTAPWY TIOU £XOUV UTIEPEVEPYOTIOLACEL TO PETaYpadLKd Tapayovia
Thx5 petd and tpavpatiopd tou puokapdiou (MI). H evepyonoinon tou ThxS elval évag
onuavtikdc Seiktng TNG evO0YEVOUC KAPSLAKAG avayévwnong. Oa MPoKaAéCOUHE KapSLaK
BAGRN pEow kaBlepwpEvwy HOVTEAWY HUOKOPSLOTIABELOG LE XOPHYNON LOOTIPOTEPEVOANG 1
SofopouBikivnc. Oa  TPAYHATOTOCOUUE BS0CO-E{APTWHEVEG KOl XPOVO-ESAPTWHEVES
pelétec xopnynong T3 petd amd  kapdiokn PAaPn o Suyoviblakd movrikia
Tbx5¢eR26ReYFP/eYFP yia va kaBopiooupe T owoth d6on ¢ T3 kat T Sdpkeld TG
Bepaneiac npoketpévou va pokAnBei moAamAaciaopdg kay/r dtadoponoinon CPC in vivo.
Oo SOKIHAoOVE EMioNG TIC ETUEPAOELG AslTOUpYIKWY vavoowpaTdiwy (NPs)- dopéwv T3 oe



npodpopa kuttapa CM in vivo petd amd kapdiakry PAaBn. Ta NP-dopeic T3 Ba
avarntuxBolv MPoKELEVOU VO OTOXEUOOUV CUYKEKPLPEVO TpavpaTiopéva CM kat mpoddpopa
kUttapa CM kat va pmopoUv va aneleuBepwoouv T3 péoa ota kUTtapa Tmapoucia
ouvénpuévou ofeldwtikoU oTpeg. H Siepelivnon TwWV UNXQVICUWV TOU EUTAEKOVIAL OTN
pUBHON TNg avayévwnone CM péow tne onupatodotnong TH Ba pmopoloe va EXel
ONUAVTIKEG KAWVIKEG ETIUTTWOELG OXETIKA ME Trv avamtuén véwv Bepamelwy pe OTOX0 TNV
evioxuon g evéoyevolc KapdLakng avayeévvnong.
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PHD abstract:

According to the World Health Organisation, heart failure is the major cause of death in
industrialised countries with an estimated 17.3 million deaths per year due to cardiovascular
disease, representing 30% of all global deaths. Human heart regeneration is one of the most
critical unmet clinical needs at a global level. One of the primary causes of cardiomyopathies
is the loss and/or damage of heart muscle cells, termed cardiomyocytes (CMs). In order to
replenish the lost/damaged cells, an appropriate source is needed as a cell-replacement
therapeutic approach. An endogenous regenerative process exists in the adult heart mainly
based on Cardiac Precursor Cells (CPCs) which can give rise to CMs. However, this process is
limited. Thus, finding novel approaches to prime a resident CM proliferation program is a
major therapeutic goal that could have a huge impact in the treatment of heart failure. In
addition, pre-clinical and clinical evidence suggests that thyroid hormone signaling is a key
regulator of cardiac repair/regeneration processes after injury. Strong evidence suggests
that the interplay between thyroid hormone receptor al (TRal) expression and its ligand
(T3) controls the process of regeneration in the injured heart via regulation of
dedifferentiation, proliferation and redifferentiation of adult CMs. A recent clinical study
showed for the first time in humans with myocardial infarction that acute high dose T3
treatment prevents cardiac dilatation and may also induce a delayed regenerative
response that results in infarct reduction. Despite this indirect evidence, the effect of T3
treatment on the proliferation of existing cardiomyocytes or CPCs after injury has not
been addressed yet. Thus, the main objectives of this project are 1. to investigate the role
of the thyroid hormone signaling in CM replenishments, and 2.to establish novel therapeutic
approaches based on thyroid hormone signaling able to induce endogenous heart
regeneration.

To this goal, we shall employ an established and well-characterised BAC Thx5CeERT2/CreERT2
transgene for adult and embryonic heart lineage-tracing model, assessing the presence of
cardiac cells that have over-activated Thx5 following myocardial injury (MI), with markers
shown to be expressed in early cardiovascular precursors. We will induce cardiac injury via
well-established models of cardiomyopathy by isoproterenol or doxorubicin administration.
We will perform dose- and time-dependent studies of T3 administration after cardiac injury
in Tbx5¢R26Re"FP/¢¥FP transgenic mice to define the proper dose of T3 and duration of
treatment to induce CM precursor proliferation and/or differentiation in vivo. We will
also test the effects of functionalized T3-loaded nanoparticles (NPs) in CM precursor cells
in vivo after cardiac injury. T3-loaded NPs will be developed in order to specifically target
injured CMs and CM precursor cells and be able to release T3 inside the cells in the
presence of increased oxidative stress. The investigation of mechanisms that are involved
in the regulation of CM regeneration through TH signalling could have important clinical
implications concerning the development of novel treatments for priming endogenous
cardiac regenerative processes.



