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ABSTRACT

The purpose of this Master Thesis is to create a mixed features matrix
consisting of image and mRNA gene values in patients with breast cancer,
using MRI images in order to investigate the classification performance at
different stages of cancer.

The development of the methodology for the creation of the mixed feature
matrix was implemented in two separate processes. The first was the extraction
of features from the images of the patients and the second was the analysis of
the mMRNA gene data before the final classification. In particular, we worked on
the The Cancer Genome Atlas (TCGA) database, and we obtained MRI images
from 85 patients. Then, on the same base, we chose the corresponding mRNA
gene values for the respective patients.

A Medical Doctor indicated the annotated regions of interest (ROI) from the
images and morphological and statistical characteristics were extracted for
each of the 85 patients. The values from the mRNA were ranked based on the
Absolute Log Fold Change and then the first 100 were selected. Because of the
nature of the classifiers, Support Vector Machine and k-Nearest Neighbor, the
feature space was reduced by the Wilcoxon statistical test and the sequential
forward selection (SFS). For the purpose of the comparison, the data were
examined separately and then compared to a combined table.

According to the results, the mean accuracy has a fairly significant
improvement in SVM and in some cases with the k-NN classifier. Finally, it is
worth mentioning that with this methodology, some genes are more likely to
help with the classification which means that they need further investigation into
the importance of overexpression or under expression in the different stages of
breast cancer.

SUBJECT AREA: Processing of MRI images, processing of mRNA
expression gene data

KEYWORDS: magnetic resonance imaging(MRI), computer aided diagnosis
system, breast cancer, gene data



NEPIAHWH

2KOTTOG TNG TTapoucag dITTAWMPATIKAG epyaciag atroTeAEi n dnuioupyia evog
MIKTOU TTiVOKO XOAPOKTNPIOTIKWY, O OTI0IOG ATTOTEAEITAI ATTO XAPAKTNPIOTIKA
TIHWV €IKOVaG payvnTikAG Topoypagiog (MRI) kar TinEG MRNA yovidiwv o€
a0B¢eveic pe dlAYVWONEVO KOPKIVO TOU PaoToU, e oTdxo Tnv digpelivnon NG
a1TOd00NG TNG TALIVOUNONG OTA DIAPOPETIKA OTAdIA TOU KAPKIVOU.

H avamruén tng peBodoAoyiag yia tnv dnuioupyia Tou MPEIKTOU TTivaka
uAoTroInBnke o€ dUO EexWPIOTEG dlepyaacieg. H TpwTn agopouoe Tnv e¢aywyn
XOPAKTNPIOTIKWYV ATTO TIG EIKOVES TWV AoBevwV Kal n deUTEPN TV avAAuon Twv
oedopéviwy MRNA yovidiwv TTpIv TNV TEAIKA Tagivounon. Mo ouykekpipéva,
epyaoTtikape Tadvw otnv Paon The Cancer Genome Atlas (TCGA), kai
avtAjoape eikdveg MRI yia 85 acbBeveic. Ztnv ouvéxela atrd Tnv idla Bdon
ETMAECAME VIO TOUG AVTIOTOIXOUG QOBEVEIG TIG TIUES YOVIDIOKAG EKkPpaons (MRNA
profiling).

Me tnv BonBeia 1aTpol TIAEXONKAV OTIG EIKOVEG Ol TTEPIOXES EVOIAPEPOVTOG
(ROI) kai €yive n e€aywyr HOPPOAOYIKWY KAl OTATIOTIKWY XOPAKTNPIOTIKWY YIO
KABe éva atrd Toug 85 acbeveic. O1 Tipég ammd To MRNA katataxonkav e Bdon
TNV dlapopIkA Toug ékppaon (Absolute Log Fold Change) kal otnv ouvéxeia
emAExBNKav o1 TTpwTeg 100 TIES. Adyw TNG UONG TWV TagivounTwy Support
Vector Machine (SVM) kai k-Nearest Neighbor (k-NN), éyive pegiwon Twv
XOPAKTNPIOTIKWVY ME TO oTaTmioTIkG TeoT Tou Wilcoxon kai pe Tnv akoAoubBia
TPOOBNKN XapakTnpioTIKWV Sequential Forward Selection (SFS). lMNa Tov
OKOTTO TNG OUYKPIoNG eAEyXOnKav EEXwpPIOTA Ta POPIAKA KAl ATTEIKOVIOTIKA
dedopéva pdva Toug WG TTPOG TNV AKPIREIR TNG TAEIVOUNONG KAl OTNV CUVEXEIQ
o€ ouvOUaOouo.

2UPQWVA JE T ATTOTEAEOUATA, O WIKTOG TTIVOKAG XAPOKTNPIOTIKWY EXEl Hia
QPKETA onuavTik BeATiwon OTO TTOCOOTO QKPIBEIONG TOU SlaXWPICHUOU TWwV
oTadiwv TOU KapKivou pe BAon Tov SVM Kal 0€ KATTOIEG TTEPITITWOEIG PE TOV K-
NN Ta&ivountd. AtiCel TEAOG va avagepBouue 611 pe Tn peBodoAoyia auth
EpxovTal oTnV ETTIPAVEIQ Yovidia Ta oTToia Xprigouv TrepaITépw diEPEUVNONG YIA
TO KOTA TTO600 Traifel POAO N UTTEPEKPPACN N N UTTOEKPPOAOTN TOuG OTd
Ol0QOPETIKA 0TAdIO TOU KOPKiIVOU TOU HaCTOU.

OEMATIKH MEPIOXH: Emegepyaoia Eikovwyv MayvnTIKAG
TOPOYpaQiag,eTTegepyacia Oedopéva EKPPaons yovidiwv mRNA

NAEZEIZ KAEIAIA: payvntikp TOpOypagia, ouotnua utrofonBboupevng
O1AyVWwOoNG,KAPKIVOG TOU JOOTOU,YOVIOIOKA DEQOUEVA



