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NEPIAHWYH

Ta teAeuTaia xpovia Ta diabéaipa BioAoyikd dikTua £xouv TTOAAATTAaCI0OTEI Adyw Twv au-
EavopuevwyY OUVOTOTATWY TTOU TTPOCPEPOUV O VEEG TEXVOAOYIEG TTOU AvATITUCCOVTAI KaBn-
MEPIVA. AGYW Tou PeYAAOU GyKou TTANPOQOPIAG, TTOANEG OCUCTNMIKEG TTPOOEYYIOEIG £XOUV
QVATTTUXOEI JE OKOTTO TNV ATTOCAPRVION KAl EKMETAAAEUON TWV TTANPOPOPIWV TTOU KPUBO-
VTal TTIow atro Ta BloAoyIKa dikTua autd. MeTagu auTwy Twv TTPOCEYYioEwy, JéBodol oua-
doTtroinong Kabwg kal p€Bodol TTou BacifovTal OTOUG TUXAIOUG TTEPITIATOUG, £XOUV OEIEEl
eATTIOOQOPA atroTeEAéopaATa OTnV avadeitn Kai 1IEpApXNon ONUAVTIKWY YoVISiwV Kal Yovi-
OIaKWYV CUOXETIOEWV YIa didpopeg aoBéveleg. QoTO00, Adyw TNG TTOAUTTAOKOTNTAG KAl TOU
MEYEBOUG TwV BIOAOYIKWY BIKTUWYV, UTTAPXEI N avaykn yia BEATIOTOTTOINCN TWV TTPOCEYYi-
OEWV AQUTWV, JE OKOTTO TN MEIWON TOU UTTOAOYIOTIKOU XPOVOU Kal KOOTOUG WOTE VA UTTAPXEI
n duvartdTnTa BaBUTEPNG £€EPEUVNONG TWV PIOAOYIKWV OIKTUWV.

2Tn TTapouca PeAETN avatrTuxOnke 1o XInfoWalk, éva AoylouIKo yia TV eQapuoyf JovTé-
Aou TUXQiWV TTEPITTATWY PE TTANPOPOPNON. M0 CUYKEKPIPEVA OTOXOG TOU AOYIOHIKOU QuTOU
ATav N PEiwaon Tou UTToAoyYIOTIKOU Xpovou Tou aAyopiBuou Informed Walks, pe tnv €ico-
ywyn a1rodoTIKWV TEXVIKWV BeATIoToTroinong. To povtélo Informed Walks xpnoigotroiei
TAnpo@opnuévn avalnTnon o€ PioAoyikd SiKTua JE TN XPRON TUXAiWV TTEPITTATWY Kal £XEI
XpnoigotroinBei yia TNV avadeign onuavTiKwy yovidiwv Kal YovIBIaKWY CUCXETIOEWV O€
7 TUTTOUG Kapkivou. To XinfoWalk xpnoiyotroindnke o dedouéva JIKPOCUTTOIXIWVY ATTO
a00eveig ue EPpayua Tou JUOKAPIoU yIa TNV avadeign ONUAVTIKWY YoVvIdiwv Kal yovidia-
KWV OxEoewv. TEAOG dlepeuvnBNKE N IKAVOTNTA TWV YOVISIWV AUTWV OTNV avadeitn utro-
WAPIWV QAPPAKWY KAl HOPIAKWY UNXAVIOUWV.

OEMATIKH NEPIOXH: ZuoTtnuiki BiotrAnpogopikn, BioAoyia Zuotnudtwy

AEZEIZ KAEIAIA: BeAtioTotroinon Tuxaiwv tepimmdrwy, PioAoyikd dikTua, €Tmavarto-
TT0BETNON APUAKWY, BIOAOYIKOI UNXAVICHOI, OTATIOTIKA avaAuon



ABSTRACT

Huge biological networks are being published everyday as a result of high throughput
technologies. Because of the huge volume of data that has been made available,
many systemic approaches have been developed to highlight hidden information within
these biological networks. Among such approaches, clustering and random walks-based
techniques have shown hopeful results about the discovery and ranking of important
genes and genetic correlations for numerous diseases. However, there is a need for
improvement of those approaches because of the increasing size and complexity of
the biological networks. The main goal is the reduction of the computing time and
cost to allow for deeper exploration of biological networks. In this particular study, we
developed the XInfoWalk, a tool for exploring biological networks using informed random
walk algorithms. More specifically, the goal of this software is the reduction of the
computing time of the Informed Walks algorithms already developed in our group, by
employing efficient techniques. The Informed Walks model explores gene networks using
biologically informed random walks. It has been used for the discovery and ranking of
important genes and genetic correlations for seven types of cancer. XInfoWalk was used
in microarray data from patients with myocardial infarction for the discovery of important
genes. XinfoWalk is an optimized version of Informed Walks that reduces dramatically
the required running time and makes feasible longer runs. A case study for XinfoWalk
has been performed using microarray data from patients with myocardial infarction for the
discovery of important genes. The discovered gene network signatures, have been used
in the investigation of possible repurposed drugs and related molecular mechanisms.

SUBJECT AREA: Systems Bioinformatics, Systems Biology

KEYWORDS: random walk optimization, biological networks, drug repositioning,
biological mechanisms, statistical analysis



