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ABSTRACT

The docking study of small molecules, mainly in organic compounds, to
cavities or to binding sites of macromolecules (proteins), with computational
methods (in silico) is a fundamental question of drug design and one of the main
problems in contemporary structural bioinformatics. A subset of this problem is
the docking of small molecule compounds (potential drug) where is determined
by the geometrical and/or chemical complementarity with the binding site (e.qg.
the catalytic site of the enzyme) of the receptor.

Docking can be distinguished in the following stages: (1) Identifying the
binding sites (enzyme active site or other cavities of interest) of the
macromolecule. The receptor is composed of amino acids that make up the
binding site. (2) Searching for ligands that match with geometric criteria with the
binding sites. (3) Evaluating (scoring) the energy of formation for each complex
to succeed in minimization.

In this thesis, we focused on (3), developing a Protein-Ligand docking
algorithm with graphical methods in order to calculate the geometrical
complementarity of the two molecules. This method was based on an algorithm
[68] which matches seperate parts or fragments belonging to an object, using
their surface geometry, and calculating a complementarity score.

In addition, we compared our method to algorithms which detect binding
sites and to others existing docking software methods. In this comparison, we
select 20 PDB complexes from the PLD database.
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MEPIAHWH

H peAétn Tou 1pdTTIOU TTPOodeong (docking) MIKpWV popiwyv, ouvhBwg
OPYAVIKWYV EVWOEWV, 0€ KOINOTNTEG N KEVIPA OUVOEONG HAKPOUOPIWV
(TTpwTEiveg), pe uTTOAOYIOTIKEG HEBBGDOUG (in silico) atroTeAei BepeNWdES EpwTNUA
oToV OXEDIOONO QAPUAKWY Kal Eva atrd Ta KEVTPIKA oUyxpova TTpoBAAPaTa oThv
oouikA BlommAnpogopikr. H Tpdodeon TNG PIKPOUOPIAKNG Evwong (v duVAEl
@AppaKo) KaBopileTal, JETAEU AAAWYV, OTTO TNV YEWMETPIKA CUPTTANPWHATIKOTNTA
QUTAG UE TNV TTEPIOXT OUVOEONG (TT.X. KATAAUTIKO KEVTPO TOU €VCUUOU).

To mpoéPAnua TG Tpdodeong Odiakpivetalr ota €¢ng otadia: (1) O
EVTOTTIONOG TWV KEVIPWY oUVOEONG (evepYO KEVTPO €VCUUOU I AANEG KOIANOTNTEG
TTOU TTAPOUCIAouV evOIaQEPOV) TOU MOKpouopiou, av dev eival yvwotd. O
UTTO00XEAG aTTOTEAEITAI ATTO AMIVOEEQ TTOU OUVBETOUV TO KEVTPO ouvdeong. (2)
AvalnrtouvTal TTpocdETEG TTOU TAIPIAJOUV YEWMETPIKA OTA KEVTPA TTPOodeong. (3)
Aloloyeital (scoring) n evépyeia oxnNUATIOPOU KABE OUUTTAOKOU, PE OKOTTO ThV
eAaxI0TOTTOINOT TNG.

2€ QUTA TNV gpyaoia , eoTidaoaue oto (3) , avamtuocoovtag éva Protein-
Ligand docking aAyopiBuo pe ueBOdoUG ypa@IKwV, TTPOKEIMEVOU VA UTTOAOYIOTEI N
YEWMETPIKA CUPTTANPWHATIKOTNTA QUTWV Twv OUO popiwv . H pébodog auth
BacioTnke o€ évav uttdpxov aAyopiBuo [68], o otroiog Taipidlel eEXwPIOTA
TMAMATO 1} BpauopaTa AVTIKEIMEVWY TTOU AVAKOUV OE QUTO, XPNOIMOTTOIWVTOG
MOVO TNV YEWMETPIKN ETTIPAVEIOG AUTWYV, UTTOAOYICOVTAG €va OUUTTANPWHATIKO
score.

EmmAéov , ouykpivape Tn péBOdO pag o€ UTTAPXOVTA AOYIOMIKG TTOU
avixveuouv binding sites kal o€ Aoyiopikd Protein docking. Na tnv ouykpion,
xpnoigotroindrikave 20 PDB complex até tn Bdon dedouévwy PLD .

OEMATIKH MEPIOXH: Npdodeon Npwrteivikwv Mopiwv (Protein Docking)

AEZEIZ KAEIAIA: Mpocdeon Mpwteivikwy Mopiwy, MNpadika , Evioxupévn mpooopoiwon
avontnong (Enhanced Simulated Annealing) , ZupmAnpwpatikotnto
Méow Mewpetpiag, Evepyd Kévtpa Mopiwv, PDB



