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NEPIAHWYH

H €peuva oTov TOPED TNG TTPWTEOUIKAG TTPAYUATEUETAl TNV OUOTNUATIKN
avaAuon Twv TTPWTEIVWV OTTWG AUTEG eKPAlovTal o€ éva DOOUEVO KUTTAPO,
1076, 1l BIOAOYIKO oUOTNUA, O€ Pia dOOUEVN XPOVIKN oTiyur. KaTtd Tnv avdAuon
auTr evrotTi¢ovtal TTIBavEG aAAayEC OTa ETTITTEDA TWV TTPWTEIVWV - PETALU
OIAQOPETIKWYV BIOAOYIKWYV KATAOTACEWV (PUOIOAOYIKO, TTABOAOYIKO) - Ol OTTOIEG
o@eilovTal O€ TTOIKIAEG TTABNOEIC A €ival OTTOTEAECUA EEWYEVWIV TTAPAYOVTWY,
OTTwg TO¢IKOoI TTapdyovtes. Mia atmd TIG BACIKEG ATTAITACEIG OTN MEAETN TOU
TTPWTEOUATOG €ival N avaykn €Upeong agidmmoTnNG TEXVIKAG dlaxwpiouoU n
oTroia €ival IKavl va dlaxwpioel TTOAUTTAOKA TTPWTEIVIKA JEyPaTA, akoua
Kal xINGdwv TTpwTeivoy o€ éva Treipapa. H diodidotarn nAektpopdpnaon Tou
TINKTWHATOG €ival pIa 10XUpPr, KaBiepwpévn uéBodOG yia Tov dlaxwpIoPo
XINGOwV TTpwTeEivwv péoa o€ éva BloAoyikd Ociypa. Me tnv diodiaoTarn
NAEKTPOPOPNON TOU TTNKTWHATOG O TTPWTEIVEG dlaxwpifovTal CUPPWVA JE TO
QOPTIO TOUG Kal TO UEYEBOG TOUG O€ EeXWPIOTEG KNAIdEG o€ éva TTHKTwUA. H
TOTTOBETia OTTOU N TTPWTEIVN PHETAVAOTEUEI KATA TNV JIAPKEIA TOU dIaXWPICH OU
gival XOPaKTNPIOTIKN YIO KABE CUYKEKPIMEVN TTPWTEIVN KAl TO PEyeBOG Kal n
évraon TnNG KnAidag e€aptdral atrd TNV TTOCOTATA TNG TTPWTEIVNG. ZUVETTWG, MId
TTPWTEIVN XapakTnpi(etal atrd TNV B€0n TG TTAVW OTO TTAKTWHA, Kal atro
YEWUETPIKEG TTAPAUETPOUG TTOU TTEPIYPAPOUV TO OXAMA KAl TOV OYKO TNG
avtiotoixng KnAidag. H TTOAUTTAOKOTNTA TWV KNAIdDWYV UTTayopeUEl TNV Xpnon
duvatwyv PeBOdWV ETTECEPYQTiag EIKOVAG WOTE va avaAuBouv Ta TTHKTWPATA
Kal va atTopovwBoUV o1 TTPWTEIVEG.

2TNV TTapouca JITTAWUATIKA avatrTuxonke aAyopiBuog emegepyaciag eIKOvVag
yld TOV EVTOTTIONO TWV TTPWTEIVIKWY KNAIBWV 0€ TINKTWwPaTa d1001a0TaTNG
nNAekTpo@opnong. H Trpoteivouevn  péBodog  xpnolgotrolei  diodidoTaTa
IoTOypAuuaTa Kal gEBodo  katdtunong watershed yia 10 dlaXwWPIOPO TWV
KnAidwv o€ Tpwreiveg. H TpooTtrddeia uAotroinong evog TéTolou aAyopiBuou
KPIVETOI — aTTaPQiTNTN OaPOU Ta OIaBECINa AOYIOPIKA ETTECEPYATiIOG EIKOVWYV
TIPWTEOMIKAG OEV  TTAPEXOUV  IKAVOTTOINTIKA aTTOTEAéOUATA KAl OUVABWG
amairouv TNV TTapéuBacn Tou XPAoTn yia Tnv  BeATioTotroinon  Twv
atroteAeopATWY. H mTpoteivopevn pEBodOG KaTATUNONG KNAIdWYV epapudodnke
O¢ OUVOETIKEG KOl O€ TIPAYMOTIKEG €IKOVEG KOl TA ATTOTEAEOUOTA TTOU
TTPOEKUYAV KPIVOVTAI IKAVOTTOINTIKA.

OEMATIKH NEPIOXH: AvaAuon Eikévag

AEZEIX KAEIAIA: Bioiatpikd Aedopéva, Eikova lMNnkrwuatog, loTdypapua,

KatweAiwon, Katdrunon



ABSTRACT

Research in proteomics deals with the systematic analysis of proteins as they
are expressed in a given cell, tissue, or biological system in a provisionally
assigned time. In this analysis possible changes and alterations in the levels
of proteins of different biological situations (normal, pathological) due to a
variety of diseases or result of exogenous factors such as toxic agents are
identified. One of the basic requirements in studying proteomics is the need to
find a reliable separation technigue that is able to separate complex protein
mixtures, even thousands of proteins in one experiment. The two-dimensional
gel electrophoresis is a strong, established method to separate thousands of
proteins in a biological sample. The location where the protein migrates during
the separation is typical for each particular protein and the size and intensity
of stain depends on its amount. Therefore, a protein is characterized by its
position on the gel, and by geometric parameters describing the shape and
size of the spots. The complexity of the spots requires the use of specialized
image processing methods in order to analyze gels containing isolated
proteins.

The subject of this thesis was the development of an original algorithm for
locating protein spots on two-dimensional gels electrophoresis images. The
method is based on 2D-Histograms and watershed approach to segment the
spots. The development of such algorithm is considered to be of critical
importance since the available software packages provide unsatisfactory
results and usually require user intervention in order to optimize their
efficiency. The proposed segmentation method was evaluated using synthetic
and real images and provided promising results.

THEMATIC AREA: Image Analysis

KEYWORDS: Biomedical Data, Gel image, Histogram, Thresholding,
Segmentation



