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NEPIAHWH

21NV Tapouca OITTAWMATIKA €pyacia JIEPEUVATAI N YEWMETPIKA aAvaTTapdoTaon TNG
TpI00IA0TATNG  OOPNAG MOKPOMOPIWV OTTWG AuTA TTPAYUATOTTIOIEITAI  aTTd ouyxXpova
UTTOAOYIOTIKA epyaAcia  PBIOTTANPOQPOPIKNG. AVTIKEINEVO TNG €pyaciag aTmroTeEAEr N
OUYKPITIKA) MEAETN TWV EPYOAEIWV QUTWV AVAQOPIKA PE TNV IKAVOTNTA TTPORAEWNGS Kal
TNG ATTOTEAEOUATIKAG XapToypd®nong Twv €T PEPOUG KEVIPWV OUVOEONG TwV

HOKPOMOPIOKWY OTOXWV.

EidIkOTEPQ, TO OUVOAO TWV epyaAgiwy TToU eEeTACOVTAI £XOUV WG OTOXO ThV avalnTnon
KAl TOV TTPOCOIOPIOUS  ETTINEPOUG TTEPIOXWY OTNV  TTPWTEIVIK Oour, MHE TOavo
AeIToupylkG poAo. EiDIkOTEPA, Ta UTTOAOYIOTIKA epyaAcia TTou €geT@lovTal E€ival n
epapuoyny avoixtou kwdika Fpocket kai o aAyépiBuog Cast, Ta otroia avalntouv
TTEPIOXEG OTO MOPIO TV EEETACOUEVWV TTPWTEIVWV IKAVWYV Va TTPpocdécouv AAAa popia
TTOU XOAPOKTNEICOVTal WG TPOTTOTIOINTEG, AVOOTOAEIG i evepyotroiNTéG. EmmAéoy,
eCetaletal kal n epapuoynp Caver, ye tnv Bonbeia TnNG OTToIOG TTPAYUATOTIOIEITAI O
KaBopIoUOG HOPIAKWY POVOTTATIWV WE KATeUBuvon atrd To E0WTEPIKO TTEPIBAAAOV TTPOG

TO £CWTEPIKO TTEPIBANUA TWV TTPWTEIVWIV.

H epappoynl Twv €TMAEYOPEVWY  OAYOPIOUWY Kol  PaBNUOTIKWY TTPOCEYYIoEWV
TTPAYMATOTTOINONKE O€ éva TIAAPWG  XOPOKTNPIOPEVO OUVOAO  OeQOUEVWYV.  TTOU
TrepIAauBavel €va auvolo 260 TTPWTEIVIKWVY doUWwyv, N €TTIAOYr TOU OTTOIOU KOTEOTNOE

duvarr TNV TTPAYUATOTTOINCN TNG MEAETNG AUTNG.

EmmmAéov, emAEXONKe éva eUTEPO OUVOAO DEDOUEVWIV TO OTTOIO ATTOTEAECE TO GUVOAO
eAéyxou katd Tnv diadikacia agloAdynong Twv ATTOTEAECPATWY KABWG €TTIONG Kal TNG
IKavVOTNTAG TTPORAEYNS TTEPIOXWV IKAVWV VA AEITOUPYNOOUV WG EVEPYEC TTEPIOXES. Me
TOV TPOTTO AUTO TTPOCOIOPICETAI TO CUVOAO TWV XAPAKTNPIOTIKWY TTOU €ival IKavd va

QIOKPIVOUV TIG ETTINEPOUG TTEPIOXES EVOIAPEPOVTOG.
OEMATIKH MNMEPIOXH: [ewpeTPIKA avaTTapdoToon JAKPOUOPiwV

AEZEIX KAEIAIA: owo@opuldon Ttou yAukoydvou, KaTeuBuvopevog ammd tnv doun
OXeOIAONOG  QapuAKwyY, OIAypaupa  vOoronoi,  TplywvoTroinon

Delaunay, GA@a oxAua



ABSTRACT

The subject of this thesis project is related to the geometrical representation of
molecular structures in the three-dimensional space, as it is being carried out by
different Bioinformatics tools. The main addressed goal is the comparative study of
these tools, regarding the accuracy of their predictions and their ability to map the
various binding sites that can be found on the targeted molecules.

The structure of Glycogen Phoshorylase, that has been extensively used as a molecular
target in the process of drug design, for the study against the disease of Diabetes 2,

was used as a control.

More specifically, the aim of the above mentioned tools is the geometrical description of
the regions that have functional role for the proteins that are being studied. The open
source application Fpocket and the algorithm Caver, process the input molecular
structure, that the user specifies, for potential binding sites. These regions are
characterized by their ability to attract other molecules that their function is to work as
inhibitors or activators, related to protein functionality. Additionally, the application
Caver performs the search in the protein structure for pathways that have their starting

point inside the protein molecule and they are directed to the bulk solvent.

Also, in this project the identification of those features that can be used for the
prediction of the various regions of interest and have the ability to describe their
properties, is being studied. This is performed by the use of machine learning

approaches and related feature selection methods.

For the testing of the selected algorithms, a manually curated data set of 260 protein
complexes in total was used. A second data set, composed of native protein structures

was used in order to test the prediction accuracy of the selected algorithms.

SUBJECT AREA: Geometrical representation of macromolecules

KEYWORDS: glycogen phosphorylase, drug design, voronoi diagrams, Delaunay

triangulation, a-shape



