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MovTeAotroinaon Zuptrepipopds Kuttdpwy Méow AvaAuong 2ZnudaTtwyv

MepiAnwn tng umo e§éraon didakropikns Siarpifng rou K. MeAd lwavvn
H ev Aoyw 6I60KTOpIKI‘] dIaTPIBN TIPAYHATEUETAI TV uowa)\onomon EV5OKUTTGpIK(»V ONUATOBOTIKWY POVOTTATIWY

UE OKOTTO TNV KOTAVONGN TS AEITOUPYIAS KAl CUUTTEPIPOPAS BIOAOYIKWY CUGTNHATWY GE TIEPITTAOKEG OOBEVEIES .
Ta ONUATOSOTIKA UOVOTTATIA ATTEIKOVI{OUV GAANAETTISPACEIC PETAEU TTPWTEIVIV KOl TIEPIYPAPOUV TTWE Ta KUTTAPA

aTToKpivovTal O€ £pEBICUOTA TOU EEWTEPIKOU TOUG TrEPIBAAOVTOG . Ta TeAeuTala XPovia N SIEBVNG KOIVOTNTA KAVEI
TTPOCTIABEIEC VA TA JOVTEAOTIOINOE! , UIOBETWVTAS HEBOSOAOYI £C ATTO TNV BEWPIA CUGTNPATWY , TIPOS TNV dnUIoUPYIa
EKTEAEOINWYV PoVTEAWY TTou Ba divouv Tnv duvaTéTNTA TTPOCOUOIWAONG CNUAVTIKWY KUTTAPIKWYV BIEPYATIWV . H

HOVTEAOTTOINGN GNUATOSOTIKWY HOVOTIGTILV aTTOTEAEN KUPIO evAIAQEPOV TNG BIOAOYIOG CUGTNPA  TWV KOI AVAPEVETAI VO
BeATiwael TG d1adIKaaieg avaATITUENG QAPUAKWY, OTTWG AUTEG EQAPPOLOVTAl TWPO OTNV QAPUOKEUTIKA Blounxavia.
¥TNV TTapouca dIBAKTOPIKN SIaTpIBn, 0 UTToWNn@Iog SISaKTopag epappolsl peBodoug Akepaiou Mpappikou (Kai un
ypauuikou) [Mpoypappatigod (Integer Linear Programming - ILP, Non Linear Programming - NLP) vyia tnv
MOVTEAOTTOINON EVOOKUTTAPIKWY CNUOTOBOTIKWY HOVOTTATIWY Kal TV EKTTAIOEUCN TWV €V )\éyw MOVTEAWY O€
TTEIPAPATIKG dedopEva e OKOTTO TNV TTIGTA OTTEIKOVIC N TWV CNUATOSOTIKWY PNXAVICHWY OTIG UTTO s&amon KUTTaleag
oeipég. Mo oustKplpeva KOTOOKEUOVTAI HOVTEAQ VIO TNV GOBEVEIQ TG 0OTEOAPOPITIBAG KAl TOV KAPKIVO TOU NTTATOG
Ta TreipapaTika dedopeva dnuioupyABnkav  otn oxoAn Mnx . Mnx. E.M.M. (epeuvnTiki opddaEmk. Kab.
NeWVIBAANEESTIOUAOU JUE TEXVOAOYIATTOAUTTAEKTIKWV UETPAOEWY, VW Ol aAyOPIBUOI JOVTEAOTIOINGNG , TTOU GTTOTEAOUV
TO KUPIO WEPOG TNG SISAKTOPIKNG SIATPIBNG , OXESIGOTNKAV Ye GEova Tnv Aoyikry  Bool kai emAuBNKav pe peBodoug
Aképaiou Mpappikou (kai uf Mpauuikou) MNpoypauuaTtiouou.
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lNepilnwnaortnvAyyAikn
The present PhD revolves around the modeling of signal transduction pathways in an attempt to better understand
how cells respond to environmental perturbations.

Signaling pathways consist of a set of protein-protein interactions, identified via high throughput proteomic
experiments and made available through on line pathway databases. Over the past few years a range of approaches
have been introduced to model these networks in an attempt to gain insight into the cells function and uncover the
etiology underlying complex disease. Aim of this work is the development of a novel class of methodologies that
model signal transduction networks as logic models, and using regular optimization formulations (Integer Linear
Programming (ILP) and Non Linear Programming (NLP) formulations) cross reference them with high throughput
phosphoproteomic data to construct predictive models of the signaling mechanisms of the interrogated cell type.

In more detail, the present PhD focuses on the disease of osteoarthritis and hepatocellular carcinoma (a form of
liver cancer). Proteomic data were measured in the lab of Assist. Prof. Leonidas Alexopoulos in the Mechanical
Engineering School, NTUA, using xMAP technology by Luminex, while the proposed algorithms (that constitute the
major part of this PhD) use Boolean logic to model signal transduction from one node to the next in the signaling
network and are solved using regular optimization formulations.

This research lead to the better understanding of intracellular signaling mechanisms that underlie
osteoarthritis and liver cancer and its results were published to peer reviewed journals and conferences (12 peer
review journal publications, 24 conferences).



