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NMEPIAHWH
Ta microRNAs cival pikpd un KwdIka pépia piBovoukAgikou o&Eog (~23bp), Ta oTToia
puBuifouv evepya tn yovidiakr €kgpacn. Ta microRNAs €xouv BewpnBei wg KeVTPIKOi
pPUBUIOTEG yia TTANBWPA BIOAOYIKWY BIEPYACIWY, EVW QaiveTal va diadpapaTi(ouv Kaiplo
POAO Kal o€ €va TTOAU PeyAAo apiBuo avlpwtrivwv TTaBoAoyiwy.

2KOTTOG TNG TTapoucng MEAETNG €ival va dnUIOUPYNROEl yia TTPWTN QOPA Tn ouvdeon
METACU TTEIPAPATIKA €TIRERLAIWHPEVWYV OTOXWV TwV MIiCrORNAS pe poplokd POvVOTIaTia,
Méow TNG OOUNONG AAYOoPIBUWY Kal £QAPPOYWY OTTOAUTA OTOXEUPEVWVY OTIC QVAYKEG
TWV EPEUVNTWY TOU OUYKEKPIMEVOU YVWOTIKOU Trediou. lMNa Tnv €TmiTeu¢n auTtou TOU
OTOXOU NTAV OTTAPAITNTOG O OXESIAOUOG KAl N UAOTTOINON 2 onuavtikKa €EEAIYPEVWV
EQAPUOYWYV: Hiag PAoNG OUyKEVTPWONG TTEIPAUATIKA ETTIRERAIWPEVWYV OTOXWV TwV
microRNAs, pe onpavTika TTEPICCOTEPOUG OTOXOUG Kal duvaATOTNTEG ATTO OTTOIOOATTOTE
NndN uttdpyxouoa KaBWG Kal piag web epapuoyng €EEIOIKEUPEVNG OTOV EVTOTTIONO TNG
emidpaong Twv microRNAs ota poplokd povotrdria. H petagl Toug dlaouvdeon
OAOKANPWVEI TN AEITOUPYIKOTNTA TWV EQOAPUOYWYV KAl ETTITPETTEI TNV ETTITEUEN TOU TEAIKOU
OTOXOU TNG MEAETNG. Me auTtdv TOV TPOTIO ETTEKTEIVOVTAI ONUAVTIKA Ol TTAPEXOUEVEG
UTTNPECTIEG, ME AEITOUPYIKOTNTES TTPWTN YOPA OIABECIPNEG OTNV EPEUVNTIKI KOIVOTNTA.

2Tnv TTapouca HeAETN uAotroinBnke to TarBase v6.0, n peyaAutepn diabéoiun Bdaon
TTEIPAUATIKA ETTIBERAIWPEVWY OTOXWYV AUTA TN OTIYUN 0TOoV KOOWO. A ToV EVTOTTIONO KAl
Tnv utroBonbnon Tng egaywyng TtAnpogopiwv atmmd 1N PBiPAIoypagia doundnke
dladIKaoia autéPATNG avaAuong TwWV eYYPAPWY, TTOU UTTOOTAPIEE TNV ETTIOKOTTNON TNG
BiBAIoypagiag (text mining assisted manual curation). Kavovrag xprion autig Tng
d1adikaoiag oUAEXBnoav 65.814 TreipapaTiKG eTTIBERBAIWUPEVEG AAANAETTIOPATEIG.

Katdtmiv Tng dnuioupyiag TnG Paoewg dedopévwy TTOU ATAV IKAVA YIA va UTTOOTNPIgE! Pia
TETOIO TTPOOTIABEIN, OXEDIAOTNKE KAl UAOTTOINONKE HIa OEIpG aAyopiBuwy Kal epyaAciwv
TTOU evOowMaTWwOnKav utrd 1N pop®r Tng diadiktuakAg epappoyns “DIANA-miRPath
v2.0”. To DIANA-miRPath v2.0 eivar pia e@appoyr] oxedlaouévn YIa VO TTAPEXEI
AeiToupyieg kal gpyaAgia ammoAuta €I0IKA 0TV AvAAUCH Kal TOV EVTOTTIONO HOPIOKWYV
pjovotraTiwv  puBuifopevwy  ammd microRNAs. H deutepn €kdoon Ttou miRPath
uAoTToIBnke atrd TNV apxrf Kai €ival n TTPwTn TTOU EVOWUATWVEI TTPORAETTOMEVOUS Kal
TTEIPAMATIKA ETTIBERAIWPEVOUG OTOXOUG, PEOW TNG dIacUVOEoAG TNG e To TarBase, evw
TTapdAANAa TTPOC@EPEl TTANBWPA  KAIVOTOPESG AEITOUPYIKOTNTEG, OTTWG N dlevépyela
TagIvouNoewy Twv povotratiwv f/kar Twv microRNAs pe Bdon T7I¢ pETAEU TOUG
aAAnAemdpdaoeig kal Tn oxediaon heat maps Twv microRNAS £vavTi Twv JOVOTTATIWV.

H evotroinon Twv U0 UAOTTOINCEWV UTTOPET va eEUTTNPETHOEI TTOANATTAG DIOQOPETIKA
oevdpia avdAuong HECW OTATIOTIKWY PEBOdWY UWNAAG aKpIBEiag, evwd TTPOCQPEPEI
OUCIaOTIKA epyaAcia TTou Ba emMTPEWYOUV OTOUG EPEUVNTEG va €CETACOUV Kal VA

KATAVONOOUV EUKOAOTEPA Kal 0€ PNEYAAUTEPO PBABOG dedoUEVA OXETIKA WE TN QUON Kal TN
Aeiroupyia Twv microRNAs.

O1 dUo uAoTroifoeIg gival TTPOCRACINES aTTO TIG BIEUBUVOEIG:
http://www.microrna.qgr/tarbase/ ka1 http://www.microrna.gr/miRPathv2/

Kai £€xouv avakoivwBei péow 2 dnuoaoieuocwv: T. Vergoulis, I. S. Vlachos et al, Nucleic
acids research, vol. 40, pp. D222-9, Jan 2012. & loannis S Vlachos, Nikos Kostoulas et
al, Nucleic acids research, Accepted for Publication.

OEMATIKH MEPIOXH: YtroAoyioTikr) BioAoyia

AEZEIZ KAEIAIA: microRNA, poplakd povoTtrdria, yovidia — otdxol, text mining, heat

maps.
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ABSTRACT

microRNAs are small non coding RNA species (~23bp), which actively regulate gene
expression. They are esteemed as central regulators for a large number of biological
processes and human pathologies.

Aim of the present study is to actively link for the first time experimentally validated
microRNA targets with molecular pathways. This connection will be established via the
formation of highly specific algorithms and applications to microRNA centered research.
An imperative perquisite for achieving this goal is the design and implementation of 2
distinct applications: a data base collecting significantly more experimentally validated
targets than any other available today; as well as a web application allowing the
accurate determination of the functional role of microRNAs in molecular pathways. The
interconnection between these two on-line applications will significantly extend their
functionality and usefulness to the research community.

Initially, the largest available microRNA gene target dataset was semi-manually
extracted from the available literature. A text mining assisted curation pipeline was
implemented, in order to optimize the laborious manual process. The collected targets
represent a 15.4 to 175 — fold increase, compared to all available manually curated
databases available today. This wealth of information was inserted in TarBase v6.0, an
online version of the database, in order to be freely accessible to the public.

Following the creation of a database capable of supporting the project’s aim, a series of
highly specific tools and algorithms were implemented, enabling the identification of
microRNA regulated molecular pathways. All these modules were incorporated to
DIANA-miRPath v2.0, the second version of the miRPath werb server, which was
redesigned from the ground up to meet the project’s specifications. This application is
the first available to include predicted, as well as experimentally validated microRNA
targets. It was especially designed to offer tools and functionalities highly specific to the
detection and analysis of microRNA — pathway interactions. DIANA-miRPAth v2.0 offers
a plethora of novel tools, such as clustering of microRNAs and pathways based on their
interactions, design of microRNA vs pathways heat maps and more.

The integration of these two implementations can support a large number of different
use case scenarios and research pipelines by sophisticated statistics and relevant
algorithms, while offering for the first time essential tools to the research community.
These tools can significantly assist researchers examine and understand data relevant
to microRNA nature and function.

The applications are accessible from the following URLSs:
http://www.microrna.gr/tarbase/ and http://www.microrna.gr/miRPathv2/

The results have been published in two journal articles: T. Vergoulis, I. S. Vlachos et al,
Nucleic acids research, vol. 40, pp. D222-9, Jan 2012. &

loannis S Vlachos, Nikos Kostoulas et al, Nucleic acids research, Accepted for
Publication.
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