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NEPIAHWH

H peAéTn TG TpIodidoTatng SOUAG HAKPOMOPIAKWY OTOXWV YIa TO oXeOIaou6/ouvOeon
VEWV €V OUVANEI QAPUAKWY TTEPIAQUPBAVEI PIa OEIPA TTOAUETTIOTNMOVIKWY £QAPHOYWY in
vitro, in silico kal in vivo. ZUVETTWG, N Kataypa@n kKal dlatipnon evog evnUEPWPEVOU
apxeiou yia TNV €EENIEN TWV £QAPUOYWY QUTWV Eival KABoPIOTIKAG anuaaciag, 18i1aitepa
META TNV paydaia avaTtrTugn TEXVOAOYIWV QIXUAG, OTTWG N POMPTTOTIKN, KAl TV TTANBwpa
TTANPOPOPIWV TTOU TTapéxouv. H TTapouca epyacia a@opd oTnVv avdamTuén evog
NAEKTPOVIKOU €pyaoTNPIOKOU TETPAdioU yia Tov OpPBOAOYIKO OXEDIQONO QAPUAKWV.
2TOXOG €ival N aTmmoTUTIWON TWV OTTOTEAECPATWY TWV ETTi PEPOUG OTAdIWV TOU
KareuBuvopevou atd Tn Oour OXedIAOPOU QAPUAKWY, OTTWG E€QAPUOLETAI OTNV
TTEPITITWON TNG PWOPOPUAAONG TOU YAUKOYOVOU yia TNV QVTIUETWITION Tou OIaBATN
TUTTOU 2.

H epyacia tmeplAapBaver Tnv avattuén piag Paong 6edopévwyv yia TNV KaTaxwpenon
OPYOVIKWY EVWOEWV-EV OUVAPEI QAPPAKWY, TIOU OUVTIOEVTAl KOl MPEAETWVTAl WG
OUUTTAOKQ PE TO HOKPOUOPIOKO OTOXO, TNV KATAXWENON TWV ATTOTEAEOUATWY KIVNTIKWV
TTEIPANATWY, KPUOTOAAOYPOQPIKWY TTEIPAPATWY TTEPIBAaONG akTivwv X, KaBwg Kal
TTANPOPOPIEC TTOU APOPOUV OE OXETIKEC MEAETEC TTOU BIEEAYOVTAI VIO TIG OUYKEKPIMEVES
EVWOEIG KOl QVTIOTOIXOUV OTA UTTOAOITTA OTAdSIO TOU OpBOAOYIKOU OXEDIAOHOU £V OUVAEI
QAPPAKWY f/Kal AAANES BIBAIOYPAPIKES MEAETEG.

EmimmAéov, avamTuxBnke OIKTUOKA €QOPUOYr MOU TTapéxel, Tn duvartdtnTa ypriyopng
avalATNoNnNg KAl  OUYKPITIKAG HEAETNG €vOG  OUVOAOU  TTEIPOUATWY  HME  KOIVA
XOPAKTNPIOTIKA, TNV QAUTOUATOTIOINCN TWV UTTOAOYIOPWY POUTIVAG, TNV aTTOBrKEUON
EIKOVWV-YPAPNUATWY YIa TNV KAAUTEPN KATAVONON TwV £TTi EPOUG DIEPYATIWV Kal Eva
TTAPEG cuoTNPA dIAXEIPIONS TV XPNOTWV yia TNV ac@aAf Tpdofacn Kal Xpron Twv
OedoPEVWV TTOU KaTaxwpouvTal. ETTiong, n epappoyr) Cuveio@EépEl 0TV Opyavwaon Kal
TNV ao@aAr; didxuon Twv OeDOUEVWY METALU TWwV ETTICTNPOVIKWY OPAdWY, OTnv
TTapakoAouBbnon TnG €EEAIENG TwV EPYQOCIWV TTOU ETTITEAOUVTAI ATTO TOUG ETTI PMEPOUG
OUVEPYATEG, TTPOAYOVTAG Kal OIa0PaAIfovTag TNV OPAAR CUVEPYOOIa TwV ETTIOTNUOVWYV
TTou gpydlovTtal yia €va OUYKEKPIPNEVO OTOXO, KABWGS Kal TNV ATTOTEAECUATIKOTEPN Kal
akpIBEoTepn €peuva. 2€ auTO OUMPPBAAAel kal n duvaTOTNTA  ATTOPOKPUOMEVNG
TTPOCRACNG TNG EQAPHOYAS METW BIKTUOU.

H avamrugn Aoitév oAokAnpwpuévou epyaAegiou pe 1o Ovopa LabBook artroteAei Tnv
TTPWTN TTPOOTIdBeIa dnuioupyiag AoyioUIKOU Slaxeipiong €pyacTnpIiakwy OedOouEVWV
TTOU a@OPOUV MIO OCUYKEKPIUEVN E€QAPUOYH ME duvaATOTNTEG ETTEKTAONG YIA VA
TIPOCAPUOCTEI KAl 0€ AAAEG QVTIOTOIXES TOU idIOU TTEDIOU £PEUVAG.

OEMATIKH MNMEPIOXH: BiomrAnpo®opikr, ZXedlaoudg Papudkwyv
AEZEIZ  KAEIAIA:  BIOoTTANPOQOPIKA,  NAEKTPOVIKO  €pyaoTnpIOKO  TETPADdIO,
Kateubuvopevog  -atmd TN OOMN-  OXEDIAONOG  QAPHAKWY,

0pBoAoyIKOC OXEDIATUOGC PapUAKWY, AOYIOUIKO



ABSTRACT

Dissection of the 3D-structure of macromolecular targets for the design and synthesis of
new drugs with high specificity comprises a series of multi-disciplinary approaches in
vitro, in silico and in vivo. Recording and maintaining an up-to-date record of the data
derived from the methods applied is of great importance, especially due to the
advanced instrumentation used nowadays, such as robotics, and the vast amounts of
data they generate. The work of this graduate thesis focused on the development of an
electronic laboratory notebook software tool for rational drug design aiming to
summarize the results obtained from the individual steps of the structure-based drug
design workflow, as it is applied in the case of glycogen phosphorylase enzyme for the
treatment of type 2 diabetes disease.

A major part of the work involved the design and development of a database for the
recording of small molecules (organic compounds), potential new drugs synthesized
and investigated in complexes with the macromolecular target, storing the results of
kinetic and x-ray crystallographic experiments as well as additional information (from
previous studies or literature sources) related to these compounds concerning the drug
design process.

A flexible internet computing application has been developed which provides the option
for implementing sophisticated searches and comparative studies based on a set of
experiments performed following a similar protocol. Furthermore the tool can perform
automatically routine calculations, store image-graphs for better understanding of the
individual tasks, and implement a complete user management system for secure access
of the recorded data by the members of collaborating team according to their role. The
application developed plays a key role in the organization and safe flow of data between
members of a scientific group, monitoring of the progress of individual tasks performed
by co-workers and external collaborators, promoting and strengthening the smooth
interaction among the scientists working on a specific target, leading to efficient and
accurate research output. To this end the collaborating users’ ability to access the
application through the internet is of vast importance.

The developed software prototype, called LabBook, is the first known bioinformatics tool
for the management of laboratory data over the internet, focusing on a particular
experimental approach of course but with the capacity to be extended and adapted to
related or even broader laboratory workflows in the field of rational drug design.

SUBJECT AREA: Bioinformatics, Drug Design
KEYWORDS: Bioinformatics, electronic laboratory notebook, structure-based

drug design, rational drug design, software



