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NEPIAHWH

2KOTTOG TnG Trapoucag JITTAWMATIKAG €pyaciag ATav va uAotroindei €éva ocuoTnua
avayvwpIonG TTPOTUTTWV YIa TO OIOXWPICKO PETALU uylwyv, KAAonBwv Kal Kakondwv
OYKWV TOU TIPOOTATN Of€ TIPWTEWMIKA OEiyuata @AoCPATOOKOTTIaE MAlag Kal O
EVTOTTIONOG M/z dIaoTNPATWY OTToU TTBavVOV va TTEPIEXOVTAI BIODEIKTEG OXETICOPEVOI UE
TOV Kapkivo Tou TTpooTdTn. MNa 1o oKoTroé auTd, XpnoidoTtroifonkav dUo SI0QOPETIKA OET
dedopévwy, éva atrd 1o EBvikd Kapkivikd IvoTitouto ApepiKiAg Kal éva atrd 1o latpiko
KEvipo Tng Virginia, kai Ta OTroia €xouv XPNOIMOTTOINBEI €TTAVEINNUUEVO OE €PEUVEG
OXETIKA HE TOV KAPKIVO TOU TIPOOTATN. AOGYO TNnG IBIOMOPYIAG Twv TIPOG €¢ETaon
QaoudTtwy, apxik&d amaitibnke €va oTAdIO TTIPO-ETTECEPYQTiag Toug (egoudAuvaon,
eKTiunon Bopufou, €UpPeCcn Kal OTOIXION KOPUPWYV) WOTE VA KATAOTOUV IKOVA Yid
TEPAITEPW QAVAAUCH. 2TO OTADIO QUTO TTIEIPAUATIOTAKAUE EVOEAEXWGS £TOI WOTE Va
KATOANEOUPE OTIG BEATIOTEG TTAPAPETPOUG YIA TNV TIPO-ETTECEPYATIA TWV QACHUATWY.
2TNV OUVEXEID avaTrTuxenkav TTévte diagopeTikoi Tagivountég (MDC, KNN, Bayessian,
PNN, SVM) kabwg kal éva oUoTNPO CUVOUOOHOU QUTWV €TOI WOTE VA ETITEUXOEi
MéyioTn atrédoon. lMNa Tnv elpeon Tou PEATIOTOU OUVOUAOUOU XOPAKTNPIOTIKWY
ulotroi@nkav ol €€avtAnTik avadlntnon, n sequential forward selection (SFS), n
sequential backward selection (SBS), n sequential forward floating selection (SFFS)
Kabwg kal n sequential backward floating selection (SBFS). Metd amd ouvexn
TTEIPANATIONO HE TIG TTAPATTAVW TEXVIKEG KAl TA MOVTEAQ UNXAVIKAG UABNoNG, TTETUXAME
UTTO TTEPITITWOEIG OKPIBEIO TNG TALEWGS TOU 95-98% yia TO TTPWTO OET OEOOPEVWV KAl TNG
Tdéewg Tou 92-93% vyia TO OeuTepo OeT dedopévwy. EmmiTAéov, Baoi{dpevol oTa
XOPAKTNPIOTIKA TA OTTOId Ol TAEIVOUNTEG XPNOIYOTToINCAv KAaTtd KOPOV KATA TNV €TTITEUEN
NG BEATIOTNG aTTOO00NG TOug, KaTaAACape o€ 6 diaoThparta m/z wg Tmlavd va
TTEPIEXOUV PBIOOEIKTEG TTOU OXETICOVTAI ME TOV KAPKIVO TOUuG TTIpooTaTn. Metd atrd
OUOXETIOPNO HE TIPONYOUUEVEG E£PEUVEG, EVTOTTIOTNKAV TTPOTEIVOUEVOI aTIO  AAAEG
EPEUVNTIKEG OPADEG BIOBEIKTEG EVTOG TWV TTPOTEIVOPEVWY ATTO €UAG dIACTNUATWY M/z,
KATI TTOU eVIoXUEI TNV B€0N HAG WG TTPOS TNV UTTOWNPIOTNTA QUTWYV TWV SIACTANATWY.
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ABSTRACT

The aim of this thesis was to implement a pattern recognition system for the
discrimination amongst healthy, benign and malignant prostate tumors from proteomic
mass spectroscopy samples and to identify m/z intervals of potential biomarkers
associated with prostate cancer. For this reason, we used two different data sets, one
from the National Cancer Institute of America and one from the East Virginia Medical
School, which have been repeatedly used in researches about prostate cancer. Due to
the specificity of tested spectra, initially there was a demand of pre-processing
(smoothing, noise assessment, finding and peak alignment) to make them suitable for
further analysis. At this stage we experimented thoroughly so as to find the optimal
parameters for pre-processing of spectra. We then developed five different classifiers
(MDC, KNN, Bayessian, PNN, SVM) and a system combining these so as to achieve
maximum performance. For finding the optimal combination of features we implemented
exhaustive search, sequential forward selection (SFS), sequential backward selection
(SBS), sequential forward floating selection (SFFS) and sequential backward floating
selection (SBFS). After experimentation with these techniques and models of machine
learning we achieved accuracy of 95-98% for the first set of data and of 92-93% for the
second data set. Furthermore, based on the features the classifiers used when they
achieved their optimal performance, we conclude at 6 different intervals of m/z as
possible to contain biomarkers related to prostate cancer. After correlation with previous
studies, biomarkers proposed by other research groups where found to be inside our
proposed intervals of m/z, something that strengthens our position about the nomination
of these intervals.
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