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HepiAnyn

a&ila evog ermotnpovikou nediou eival dpeoa ouvupaopévn He ) OUPB0AT autou
H Otr) Ao EMOTPOVIKY] KOWOTNTA KAt TV Kowvavia yevikotepa. H opadomoin-
on 6ebopévav anoteAel éva 1€1010 Tiedio e epappoyeg ot Blolatpikr, v olkovopia
K.d. Qotdoo, 1 opadoroinon edopévav Gev mavet va e§eAdiooetal Kat véot ailyopibpiot
napouotadoviatl oe Takuka dtaotpata. Ot alyopiOpot mpogpyovial T000 aro Vv &-
&EAMEN v 161 undpxoviev adyopidpwv, 600 Kat anod v avaykr) va aviipET®IToTouv
OUYKEKPIPEVA TTPOBAT)pata.

H opadonoinon 6edopévev Paocidetal oe mAsiada alyopibpwv, ol EP1O0OTEPOL
arno autoug PIopouVv va H1axX®Plotouv os Katnyopieg fdacetl 1oV facik®v Toug Xapa-
KTNPOTIK®V KAl TOU TPOTIoU Pe Tov oroio avtidapBavoviatl tig opadeg. Ot €vvoieg
TG ArooTtaong KAt Ing IMUKvOTNTag €ival 100G Ol ONPAVIIKOTEPES OTO XWPO NG O-
padoroinong. Amno tn pia mAeupd, ot aAyopiBpotl rou Pacilovial otnv anootaon
Kpivouv av ta onpeia evog ouvolou dedopévev avnkouy otny id1a opada pe Baon 1g
petadu toug arootdoetg. Ao tnyv dAAn rmAsupd, ot adydpiBpot mou Bacilovrat otnv
MUKVOTHTa ouvhOwg dev e§etalouv ta onueia SEXxmPotd, aAAd PeAetdve TG TEPLOXES
ToU ouvolou debopévev. Me autd tov Tporo, rpocdlopidouv meploxeg ausnuévng
TTUKVOTNTAG TIG OTI01eg XapaKtnpidouv wg opdadeg 1 pépn avtdv. Av kat ) opadorioi-
non 6ebopévev anotedeital Katl anod MmoAAEG eMIMALOV Katnyopleg Onmg aiyopifpot
Baolopévol otnv Acagr Aoyikrn, oe I'kaouoolaveég KATavopeg KAl OtV opolotnId,
Katd Paowv ot adyopiBpotl autol propouv va sviaxBouv oe kdarowa aro tg Paot-
KEG Katnyopieg mou Baoctlovial otnv anootaon 1 v rmukvotnta. Télog, mpémet va
onpewwdel ot £xouv npotabei alyopiOpot mou ouvduadouv kat tig dUo €vvoleg, ouv-
duddovtag TG oe £éva BAciKO PEIPO TIOU XP1OLHOIIOEITAl WOTE VA KATAOKEUAOEL TIG
opadeg. Qoto00, Ye®POVIAG TNV ATIO0TACT ©S BACIKO KPIINP10 Yid v opadortoinon
onpeiwv dnpioupyouvial aAyoptdpotl mou éppeoca 1) apeca ouykpivouv 6Aa ta on-
peia tou ouvodou Sedopiévav 08nyoUHEVOL £101 OE AUSNHIEVO UTTOAOYIOTIKO KOOTOG.



Avuibetwg, alyopiOpot ou Bacilovial oty muKkvotnta napouvotalouv pia aduvapia
va avtlAngbouv 1ig ouoxetioelg petadu onueiov rmou Bpiokovial oe mePOXEg iong 1
MAPEPPEPOUG TTUKVOTNTAG.

H oupBolr) autnig tng dtatpiBrg oto nedio tng opadomnoinong ebopévev eivat n
€10ay®yn €vog alyopibpou rmou ouviuddet tig dUo autég Eévvoleg Ox1 Snpoupyoviag
Hia véa évvola Iou Tig EVOITolel o pia, aAdd ermAgyoviag g £vvola oy e§UINPETel
10 eKAOoTOTE Bripa tou aAyopifpou. ZuyKeKpipéva, XPNOTHONOLE TV MUKVOTTA TIP0-
KEPEVOU VA EVIOITIOEL TIG TIEPIOXEG AUEUEVNG TTUKVOTNTAG KAl OUVETWG TIS OPAdEGg
1) TOUAdyXoTov pépn autv. Avifétng, 9EAoviag va eViOoImotouv Ol IMANOIECTEPES
opadeg aloroteitat n €vvola g Arootaong.

Qot600, 1 oupBoAn piag pebodou e§aptatatl and v SuvatoIa va «IIPOCPEPEL
Kat oe dAAa smotnuovikd riedia. H opadomnoinon dedopévav £xetl Bpet Tpoopopo 1ie-
610 epappoyng oIV 1aTPIKY], CUYKEKPIHEVA Ot B1oiaTpikr), OtV MPOCEIIOTIONHEVT
1ATPIKI) KAl OTNV EMECEPYAOIA 1ATPIKNG £1KOVAS. AvAAUTIKOTEPA, 1 opadortoinor de-
dopévav adloroteital ot Bloiatpiky] KAl OV MTPOCKITOTIOWHEVT] 1ATPIKY] PE OTOXO0
VA €VIOITiOEl OUOXETIOELS PETASU YoviSimv, aoBevel®wv Kal @APPAKEUTIKGOV ouot®v. Ei-
81KOTEPA OV MEPIMIMOT] TOU KAPKIVOU KAl OUYKEKPIHIEVA TOU KAPKIVOU TOU Paotou,
1 TIEPUTAOKOTNTA TOV OUCKETIOE®V TIOU TUXOV UMIAPXOUV £XOUV TETOL0 £rirnedo Tie-
PUTAOKOTNTAG GOTE 1] avadelln autav va eppavidel akopa moAu peydia nepibopla
BeAtimong.

Zuvenwg, 1 £pappoyrn g opadornoinong oe mPoBANpATA IOV XOP®V AUTOV d-
rotedel pia mPOKANON yla toug véoug adyopibpoug opadoroinong kat n rapouoa
b61atp1Br) pedeta v epappoyr g opadonoinong o mMPoBANIATA TOU KAPKiVOU TOU
paotou, peAetwviag I SUVARIKL ToU VEOU aAyopibpou mou elodyetatl oe avty). a
Vv nepimeorn g Broiatpikng, epeuvatat ) cupBoAn tou alyopibpou oty opadorto-
inon ouoxetioewv yoviSimov pe faon v oUuvEKPPAOT KAl T S1apop1Kr) TOUg EKPPAoT).
Z10X0G autng g HeALng eival 0 mPoodloplopog PovoratidVv yovidi®v mou va Te-
plypagouv ta otddia 1ou Kapkivou tou paotou. Ta anoteAéopata ng epyaciag oto
OUYKEKPIPEVO TTPOBANIa d1kalodoyouv v emAoyn autr] Kabog moAAd ano ta po-
vortdtia 1mou rnpocdlopiotnkav ermbBeBatwvovial aro v vrndpyouvoa B8Atoypadia.
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Abstract

The value of a scientific field is directly interwoven with its contribution to the
rest of the scientific community and the society in general. Data clustering
constitutes such a field with applications in biomedicine, finances etc. However,
data clustering does not cease to evolve and new algorithms are presented regu-
larly. The algorithms originate from developing already existing algorithms and
addressing specific problems as well.

Data clustering is comprised on a large number of algorithms, most of which
can be separated in groups based on their major characteristic and the way the
clusters are perceived. The notions of distance and density are probably the most
important in data clustering.

On the one side, algorithms based on distance determine whether the points
of a dataset belong to the same cluster based on their distances. On the other
side, algorithms based on density usually do not process the point separately,
but investigate the areas of the dataset. In this way, they determine areas of high
density which describe clusters or at least parts of those. Although data cluster-
ing is comprised by more groups of algorithms based on Fuzzy Logic, Gaussian
distribution and similarities, those algorithms can be integrated in one of the
main groups based on distance or density. Finally, it must be mentioned that
algorithms combining those notions have also be proposed. Those combine the
notions of distance and density in a single measure used in order to create the
clusters. Though, by considering distance as the base criterion for clustering
points, algorithms arise that compare all points of the dataset indirectly or not.
This leads to an increased computational cost. On the other side, algorithms
based on density present a weakness to comprehend the relationships between
points in areas of similar density.



The contribution of this thesis in the field of data clustering is the introduction
of an algorithm which combines those two notions by selecting the notion which
better serves each algorithm step. Hence, it avoids combining the notions into
one and therefore potentially restricting the capabilities of each the density and
distance. More precisely, it uses the density in order to determine areas of high
density and hence the clusters or at least parts of those. Conversely, in order to
determine the closest clusters the notion of distance is utilized.

Nevertheless, the contribution of an algorithm depends on the possibility to
contribute to other scientific fields as well. Data clustering has been successfully
applied in medicine and more specifically in biomedicine, in personalized medicine
and medical image processing. In more detail, data clustering is employed in
biomedicine and personalized medicine in an attempt to detect interactions be-
tween genes, diseases and pharmaceutics. Especially for the case of cancer and
even more specifically in the case of breast cancer, the complexity of the inter-
actions that may exist is such that their detection has significant improvement
levels.

Therefore, applying data clustering to problems of the above mentioned fields
presents a challenge for new clustering algorithms and this thesis examines the
application of clustering algorithms on problems related to breast cancer. This
is achieved by investigating the potential of the algorithm proposed in the thesis.
The clustering algorithm was applied on interactions between genes based on their
co-expression and their differential expression. This study aims to determine gene
pathways describing the stages of breast cancer. The results of this work on this
problem justify its usage as many of the pathways determined are confirmed by
the existing literature.



