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ABSTRACT

The aim of this thesis was to report on the current state-of-the-art of the research
conducted concerning mapping of protein cavities with a potential function role as
binding sites of bioactive compounds, peptides or other proteins.

A literature review was performed with emphasis on the relevant tools developed during
the last decade. In addition, the main research findings regarding drug design and
druggable targets based on binding sites are presented.

Processes performed in protein cavity detection and analysis, of previous research
articles, are compared with the approach described by Anaxagoras Fotopoulos and
Athanasios Papathanasiou (2015). The results showed that a competitive advantage of
their approach is the multidimensional k-means algorithm for clustering.

For the bibliographic review the scientific knowledgebase has been used, which
includes international articles and journals, book chapters, as well as online articles
regarding drug design and protein cavity.

Search keywords such as protein cavity dynamics, catalytic sites of enzymes, protein
pocket etc. were used to identify bioinformatics tools with text mining. A catalogue of the
most recently developed tools is presented followed by a brief description of selected
tools. The selection criteria imposed for preparing the catalogue and the detailed
description included the publication date, as well as the algorithms and the methods
they use. The tools were then classified according to the search keywords.

The findings of this research are discussed, and the algorithms and methods they use
are compared, highlighting the advantages of protein cavity detection.

SUBJECT AREA: Protein Structure

KEYWORDS: protein cavity dynamics, catalytic sites of enzymes, ligand binding, in
silico docking, molecular dynamic simulations, active sites, protein

pocket, protein conformer, rotamers



NEPIAHWH

O okomdg TG OJITTAWUATIKAG €pyaoiag civar n dlgpelivnon Kal ammotuTTwon Twv
EPEUVNTIKWY PEAETWYV TTOU QPOPOUV OTOV XAPOKTNEIOUO PIAG TTPWTEIVIKAG KOIAOTNTAG —
KEVTPOU TTPOCOEONG PIOOPACTIKWYV EVWOEWY, TTETITIOIWV 1} AAAWY TTPWTEIVWV.

2TV TTapouUca £pyacia XpnolgoTroimenke N p€Bodog TnNG BIBAIOYPAQIKNG ETTIOKOTINONG.

Mapouaiadovtal Ta KUPIOTEPA EUPAMATA TTPONYOUUEVWY EPEUVWV TTOU OXETICOVTAI HE TN
dladIkaoia oxXedIOOPOU PAPUAKWY KAl TOV EVTOTTIONO QAPUAKOPOPWY HE Bdon €va
OUVOAO TTPOCOETWV.

2T OUVEXEID OUyKpivovTal JIadIKACIEG €TTECEPYATIaS Kal avaAuong NG TTPWTEIVIKAG
KOINOTNTOG TTPOYEVECTEPWY EPEUVWOV WE TN TIPOCEYYION TTOU TIPOTABNKE ATTO TOUG
MamaBavaaciou kal PwtéTTOUAOU TO 2015. Avadeikviovtal BAciKG TTAEOVEKTAUATA TNG
TTPOCEYYIONG AUTAG, OTTWG N €Qappoyl Tou aAyopiBuou TroAudidoTtarn k-means
opadoTroinon (multidimensional k-means clustering).

H eupeon BiBANoypagiag Paciotnke o€ avalAtnon €mMOTAPOVIKWY dApBpwv o€
EeVOYAWOOQ ETTIOTNUOVIKA TTEPIODIKA, 0 KEQAAala BIBAiwv kKal o€ didgopa apbpa o€
NAEKTPOVIKOUG I0TOTOTTOUG OXETIKA PE TOV OXEOIAONO PAPUAKWY Kal TIG KOIAOTNTEG TTOU
QTTAVTWVTAI OTIG TIPWTEIVEG.

2NV Trapouca €pyacia TTapouciAfovTal €V CUVTOMIO €pyaAcia TTOU EVTOTTIOTNKAV
XPNOIMOTTOIWVTAG  AEEEIC  KAEIDIA OTTWG  yIa  TTAPAdEIYUO  QUVAMIKN  TTPWTEIVIKAG
KOINOTNTOG, KOTAAUTIKO KEVTPO €VvOG evCUUOU, TTPOCOECN, TTPWTEIVIKN BrKn KATT. 2T
OUVEXEIO OUYKPOTHONKE KATAAOYOG HE Ta g€pyaAcia PIOTTANPOQOPIKNAG avaAuong TTou
BpéBnkav Kal akoAouBnoe eKTEVNG ava@opd eTTIAEKTIKG o€ KATTola aTTd auTd. KpitApio
EMAOYNG AUTWV TWV €pYaAciwv atroTéAece n nuepounvia OnUOCieUcAg TOUg, Ol
aAy6piBuol  kar  n  upebodoloyia  TTOU  )pnoigotToloUv.  Ta  egpyaAegia  autd
Katnyoplotroimnénkav pe Baon 1ng Aégeig KAEIBIA TTOU XpnoiuoTroInenkav yia Tnv £56puén
Twv dedopévwyv atrd Tnv BiBAloypagia. TEAOG TTpaAyUATOTTIOINONKE CUYKPITIKA MEAETN
QUTWV AVOOEIKVUOVTAG TA TTAEOVEKTAMATA Kal €0TIALOVTAG OTNV TTEPAITEPW OEIOTTOINON
TOUG.
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