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Tithog Sibaxtopuic SratpiBric: AvocorotnTiki pUBULON HUEAKWY VEOTIAQGLWV

H a€non Tou npooddkpou eruPiwon armote el TPOKANGON yia TNV MOALTIKI GTOV TOUEX TNG
uyetovoukig nepiBaidne. To puedoduomhaotikd cUvSpopo (MAS) amotelel pia TéTola vOoo HE
auénpévn enirttwon oto ynpdokovra minBuopd (Chung and Park, 2017). To MAZX givar pa
ETEPOYEVAC opdda acBevelwy nou ennpedlel kupiwg aobeveig nAkiog Avw twv 60 eTwV HE
ouyvotnTa 75-162 acBeviwv avd 100 000 nAwwwpévou inBuopot (Cogle, 2015; Hofmann and
Koeffler, 2005; Ma, 2012). Ot aoBeveic pe MAZ yapaxtnpilovrol and KUTTapOoTmevia Kat
Sratpéyouy uPnAd kivduvo yla thv avdrtugn Seutepoyevoig ofelag pueloyevoug Aeuxatpiog
{Hofmann and Koeffler, 2005). Exouv evtomioTel apKeTEG YEVETIKEG AAAOLWOELG O 00BEVE(G pe
MAZ. NMapoho iiou to MAT gival KAWVIKE SLoTapoxr TwV OLULOTIOTIKWY OTEAEXLALWY KUTTAPWY,
véa SeSopéva urtoSnAwvouy 4Tt n GAEYHOVH EXEL ONUAVTIKY CURHETOXH otV évapén kot e§EALEn
e vooou (Medyouf et al., 2014). AvadépBnkav auénuéva enineda GPAEYHOVWEWY KUTTAPOKIVLV
(napdyovta vékpwong oykou (TNF)a, tvrepAeukivn (IL)1B, IL-6) otnv maBoyéveon tou MAZ, evw
elvat evdiadépov Ot 1o MAZ cuoXeTI{ETOL GUXVA UE TNV AVATTTUEN CUOTNUATIKWY PAEYHOVWOWY
Kot avtodvoowv Statapaywv (Mekinian et al., 2016). Ta CD4+ T Aepdokitrapa nailouv KEVIPIKO
POAO GTNV AVOOOAOYIKI] AITOKPLON OE KOPKIVIKA KUTTAPA, EVW 1) GUEGT) OVAYVWPLOT KOPKLVIKWY
avtyovwy artd CD4+ T KUTTEpwY ELSIKWY yLa TOV OYKO SV £XEL TAVTOTE EVEPYETLKEG SPACELS
08NYWVTOC 08 KOTOOTOAN TNG AVTL-KAPKIVIKAG avooiag (Ahrends and Borst, 2018),
Stadpapatifoviag onpavtko polo kat otn froloyia tou MAT kat Tnv omokpion otn Beparneia

(Lamprianidou et al., 2021).

TKOTMOC TNC S8 aKToPIKAC SLatptPrg eival n avarntugn poviéAwv Bactopévwy OTr CUCTNHOTIK
avaAvor S£80UEVWY GUYXPOVWY TEXVOAOYLWV VLo TN HEAETN TNG KAPKLVOYEVEDNG 0To MAZ. H
S axtopikr SratptPr) Ba emikevipwdel oe kuTTapkoug mMAnBuouol T AepdokuTIapwy,

HLOVOKUTTAPWY Kat 0pXEYOVWY OLLOTIONTIKWY KUTTAPWY TOU HUEAOU TWV OCTWY KAt TOU
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nepipeptkol aipatog acbevuv pe MAS rou napakoAouBolvtal 6ThY AtaToAoYLKY] KALVIKE TOU

Maveruotnpiokov Nocokopeiou AAe€avdpoUrnoinc.

H pehétn mepthappavel g akdAouBeg texvoloyisg:

Tpavoxpurtoptkn avaAuan yovidakng éxppacng. Avdluon tne yoviSiakic ékdpoonc Sa
npaypatononfel oe KUTTOPA TOU HUEAOU TWV OOTWV KOL TOU NEPLPEPLKOU aipatog He TRV pébodo
™G aAAnAolyiong enopevng yevidg (next-generation sequencing-NGS), Bdion oTaTioTkAC
avdAvong (power analysis). H guykekpLpévn Texvoloyia eMTPENEL TN HOPLOKN LEAET TwY

KUTTApwv ot eninebo mRNA pe t peyaldtepn Suvath axpifeta.

Kuttapopetpio pafog. Ta tedeutaio xpoOvia, 0 TORENS TG QVATTTUENG KOVOU pyLWY
avoooBeparnewwy yia thy e§AAendn Tou Kapkivou £xeL onpelwoel paydaia mp6odo. ZNHAVTIKOC
Tapayovtog thg eEAENG aUTig eivai ) GALVOTUTIONOIN GO TWV KUTTGPWY TIOU GURHETEXOUY OTNY
avogoloywkr anavinon. H kuttapouetpia porig, mou Baoiletal otnv avixveuon ¢Boplopoy, €xeL
NoAU peydAn ouvelodopd otnv efEAEn auth. Opwe, o aptduds Twv oTOXWY IOV UMopovy va
avixveuBouv eival eploplopévog (12) Adyw tng emukdAuding Twv GaoUATWY EKTOMITG
Stadopwv bBopoddpwy. MNa Ty avantuén KavoTtouwy Bepanelwy Kat HOVTEAWY KAAVTEPNC
Sudyvwong kat ntapaxkorovBolong/Staxeiplong acBevwy xpetdlovrat o efgAypéva epyaleia
TIOU VO ETUTPENOUV MOAUTIOPANETPLIKY avEAUOR TWV KUTTApwy. H kuttapopetpio palag (CyTOF,
Cytometry by Time of Flight, Fluidigm, US) eivat pwa vedtepn, texvoloyia Bactlopevn otnv
KUTTAPOMETPLA PONG KOL TNV GACHATOMETPIO LATAG OV ETUTPENEL TRV aviyveuon péxpt 50 oTOXwWV.
To BepeAdwddn otoxeia tng texvoloyiag CyTOF sivat (1) n xpWon HEMOVWHEVWY KUTTAPWY HE
QVTLOWNOTO CULEUYUEVA pE LoOTOMA Bapéwv HeTAAWY (HeTaAAKEG ETIKETEC) yia TNV aviyveuaon
OUYKEKPLUEVWY KUTTAPLKWY GTOXWY (0TNV eMLpAVELR TWY KUTTAPWY Kot EVEOKUTTApPLKE) Kot (2) n
aviXvVeuon KoL TTOCOTIKOTOINGN Tou ofpatog (AGyog m/z Lovtwy) uéow Tou avaAuTh Xpovou
ntiong (time-of-flight), 6nwg kat oe dAAeg popdég daopatopetpiog palac, n onoia UNOSEKVUEL
v eidikn d€opeuon aviiowpatog (Spitzer and Nolan, 2016).

H cuotnpatikr avdiuon twy dedopévwy mou Ba ripokeihouv katd t Stdpketa TNG SLEAKTOPLKAC
dlotpiPric Ba Swoouv andvinon ota NAPAKOTW EpWTHUATA:

1. NMoteg eivat oL peTaforég Tou AVOCOAOYIKOU HIKPOTEPLBGAAOVTOC TOU MUEAOD TWV OOTWY OF

aoBeVElg pe ALl OE OYEON HE POXWPNMEVH VOTO.
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2. MNotec PeTafoléC TOU AVOOOAOYLKOU GUCTAUNTOS GXETI{OVTOL PE ATIAVINGN OTIG TAPOUCES

Beparneutikéc eTtAoyéc, orwg epubpornowntivn kat alokutidivn (Platzbecker and Fenaux, 2016).
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increasing life expectancy is a policy challenge in its field health care. Myelodysplastic syndrome
(MDS) is one such disease with increased impact on the aging population (Chung and Park, 2017).
The MDS is one heterogeneous group of diseases mainly affecting patients over 60 years of age with
incidence 75-162 patients per 100,000 elderly population (Cogle, 2015; Hofmann and Koeffler, 2005;
Ma, 2012). Patients with MDS are characterized by cytopenia and are at high risk for developing
secondary acute myelogenous leukemia (Hofmann and Koeffler, 2005). Several genetic alterations
have been identified in patients with MSD. Although MDS is a clonal disorder of hematopoietic stem
cells, data suggest that inflammation plays a significant role in the onset and progression of the
disease (Medyouf et al., 2014). Elevated levels of inflammatory cytokines have been reported (tumor
necrosis factor (TNF) o, interleukin (IL) 1B, IL-6) in the pathogenesis of MDS, while MDS is often
associated with the development of systemic inflammatory diseases and autoimmune disorders
(Mekinian et al., 2016). CD4 + T lymphocytes play a central role in the immune response in cancer
cells, while the immediate recognition of cancers tumor cell-specific CD4 + T antigens do not always
have beneficial effects leading to suppression of anti-cancer immunity (Ahrends and Borst, 2018),
playing an important role in both the biology of the MDS and the response to treatment
(Lamprianidou et al., 2021).

The purpose of the doctoral dissertation is to develop models based on the systematic data analysis
of modern technologies for the study of carcinogenesis in MDS. The dissertation will focus on T
lymphocyte cell populations, monocytes, and hematopoietic stem cells of bone marrow and
peripheral blood of patients with MDS who are monitored in the hematology clinic of University
Hospital of Alexandroupolis.

The study includes the following technologies:

Transcriptomic analysis of gene expression. Analysis of gene expression will be performed on bone
marrow and peripheral blood cells using the method of next-generation sequencing (NGS), based on
power analysis. This technology allows the molecular study of cells at the mRNA level as accurately
as possible.

Mass cytometry. In recent years, the field of new development of immunotherapy to eradicate
cancer has made a rapid progress. Significant factor of this evolution is the phenotyping of the cells
involved in immune response. Flow cytometry, based on fluorescence detection, has very large
contribution to this development. But the number of the targets they can detect is limited (<12) due
to the overlap of the emission spectra of various fluorophores. For the development of innovative
therapies and better models more sophisticated tools are needed to diagnose and monitor / manage
patients that allow multiparametric analysis of cells. Mass cytometry (CyTOF, Cytometry by Time of
Flight, Fluidigm, US) is a newer technology based on flow cytometry and mass spectrometry allowing
up to 50 targets to be detected. The basic elements of CyTOF technology are (1) the staining of
individual cells with antibodies conjugated to heavy metal isotopes (metal tags) for the detection of
specific cellular targets (on the cell surface and intracellularly) and (2) the signal detection and
quantification (m / z ion ratio) via the time analyzer time-of-flight, as in other forms of mass
spectrometry, which indicates specific antibody binding (Spitzer and Nolan, 2016).
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The systematic analysis of the data that will emerge during the doctorate thesis will answer the
following questions:

. What are the changes in the immune microenvironment of the bone marrow in patients with mildto
advanced disease?

. What changes in the immune system are related to the response to the present treatment options
such as erythropoietin and azacitidine (Platzbecker and Fenaux, 2016)?
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