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Amayopevetal 1 ovTypa®r, amofnKevon Kol Olvoun TG Tapovcos epyaciog, €€ oAokAnpov N
TUHOTOG OVTNG, Yo epumopikd okomd. Emitpémetor 1 avatdnwon, amodnkevon kot dtvoun yio
OKOTO U1 KEPOOGKOMIKO, EKTAOEVTIKNG 1] EPELVNTIKNG PVONGS, VIO TV TPoHIHOEGN Vo avapEpeTOL
N YN TPoéAevong Kot va dtatnpeitot To mapdy uvopa. Epotmpota mov agopodv ) xpnon g
epyaciog Yo KEPOOGKOTIKO GKOTO TPEMEL VAL ameLBVOVOVTAL TPOS TOV GLYYPAPEDL.

Ot amOyEIS KoL TO GUUTEPAGLOTO TTOV TEPLEXOVTOL GE AVTO TO EYYPUPO EKPPALOVY TO GLYYPAPEQ
Kot 0ev TPEMEL va epunvevdel 0Tl avtimpoocwnevovy Tig enionueg Béceg Tov EOvikov Metcdfiov
[ToAvteyveiov.









Iepiinyn

Ta micro-RNAs (miRNAS) avaxeldednkav to 1993 pe agopun peléteg oto vnpotmdeg Caenorhabditis
elegans kot Ppébnke OTL amotehodv £vav €K TOV UNXOVICUOV EAEYXOVL TNG Yovidlakng éxepacnc. Ta
MiRNAS, 6nog &xet kobiepwbel va Aéyetal, «oANAemBpodv» e yovidlo pnv emTpEmOVIGE TOVG VO
ek@paoTovy. [ ) pelé tétolwv aAAnAemidpdceny Exovv avamtuydel didpopotl akyopiBuol Tpopreyng.
Qotdco, dev mpoPAémovv Olot ot aAyopiBuor Tig deg aAiniemdpdocelg kobmg kobévag Paciler Tig

TPOPAEYELG TOV GE OLUPOPETIKO GUVOLOCUO PLOAOYIKDV TOPAYOVIDV.

YT mePlocOTEPES TMEPMTMOELS, Ol 0AyOplOpor wpdoPreyne OSabétovv évov 16TOTOTO GTOV  0moio
napovoldlovtal To amoTEAEGHOTA TOVG. Q6T060, €dv évag gpevvnthg embouel vo, tpoPel o€ cuykpioelg
petald tov aAdyopibumv M embopel vo peketnoel oAANAETIOPAcE cLVOVALOVTOC dEJOUEVE, OO TOALODC
aAyopiBuovg, O avrtipetomioet o Pootkny SvoKoAio: TPOTH TPENEL VO GLAAEEEL TOL TPMTOYEVT] dEOOUEVA
(raw data) a6 doovg aAyopibuovg BEAEL v LEAETNOEL, VO TO PEPEL GE LOPPT] KATAAANAN Y100 GLYKPIGELS Kot

Katomy va TpoPel 6To Kupimg uEPOg TG ueAETNg Tov Kot vo, edyet mhava cuUTEPUGLTOL.

2T0)0C NG TMOPOVONG epyaciag elvar 1M Onuovpyio LG OOIKTVOKNG EQOPUOYNG  €EEPELVNONG
oAMNAemdpdoewv yovidiov—miRNAs pe 600 onuoviikés kawvotopiec. H mpodm eivar n dvvordmta
GUVOLOCTIKNG UEAETNG OAANAETOpAcE®V avTimapafdiioviag mpoPAdyelg dapopetikdv aiyopiBumyv. H
denTePN €lval oL YPAQIKEG AMEIKOVIGELS TOV UEAETOOUEVOV OAAMAETIOPACE®MY £TCL MGTE VO O1EVKOAVVOEL 1
avaAvon Tovg, 1 OlustnTikn epunveia v omoteAecpdTov Kot 1 eEaymyn cvunepacudtov. H yprion tov
ypapnudtov, €Ok, oamoteAel pio kawvoeavn mpoomdfeln va aflomomBovv TEYVIKES OMTIKOTOINGNG
TANPOPOPIBOV 6To gPeLVNTIKO medio twv MiRNAs. Emmpdofeta, n epappoyn mapéyel cuvoEGLOVS TPOg
ke ocuvageig Prodoykés Paoelg dedopévav Kot 16Totomovs. 'Etot, o ypiiotng umopel dueca vo ovTAncet
EMMAEOV TANPOQOPIEG YO TO €KAOTOTE OvTikeipevo mov peAetd (yovidro, miRNA 1 ocvykekpévn

oAAnAenidpaom) aE0ToIOVTAS TO OESOUEVA OO TNV AVTIGTOLN TINYN.

Ye enimedo pebodoroyiag, 1 epappoyn mov dnuovpyndnke Bo propovce vo amoTeAEcEL £va TPOTOTLTO TOV
a) mog va oxedalovioar epyaieion PromAnpogopikng mov vmootnpilovv T cuvdvaoTikn e&gpevvnon
TANPOPOPIOY amd SOPOPETIKES KL, TO KLPLOTEPO, £TEPOYEVELS LeTalld tovg Pdoels dedopévav, B) mmg

UTopovV va a&lomomnBodv TeYVIKES OMTIKOTOIN GG TANPOPOpiaG o EpyOiein BLOmTANPOPOPIKNS.

AgEerg  khewwa: Prominpopopikn, yovidto, miRNA, oAAniemdpdosc, aiyopiOuor mpoOPreyng

oAANAETOpAoe®V, S100IKTVAKT EQAPLOYT, LEYAAOS OYKOG OEO0UEVMV, OTTIKOTOINGT) dESOUEVAOV



Abstract

Micro-RNAs (miRNAs) were discovered in 1993 during studies executed upon the Caenorhabditis elegans
nematode. Then, miRNAs were identified as a new gene expression regulative mechanism. miRNAs
“interact” with genes (a phrase coined to describe that relationship) by downregulating their expression.
Various “target prediction algorithms” (TPAs) have been developed to facilitate studying of such
interactions. However, not all these algorithms predict the same interactions since each one of them depends
on a different combination of biological factors to provide its predictions.

In most cases, TPAs provide a website where their results are available. However, if a researcher wishes to
compare TPA results or needs to study interactions by combining data from different TPAs, they will
encounter a fundamental difficulty: they must download raw data from all the algorithms into consideration,
bring the data in a format that facilitates comparisons and then proceed with the actual study and draw any

potential conclusions.

The subject of this diploma thesis is to develop a web application for exploring gene-miRNA interactions
with two significant innovations. The first is the capability of investigating interactions combinatorially by
comparing predictions from different TPAs. The second is the visualisation of TPA data so as to facilitate
data analysis, enhance intuitive interpretation of results and hence make it easier for researchers to draw
conclusions. The development of visualisations, especially, constitutes a pioneering effort to leverage
visualisation techniques in the miRNA field of study. Moreover, the application provides links to relevant
biological databases and websites. Thus, it enables the users utilise the data from those sources and acquire

additional information about the items they study (a gene, miRNA or interaction).

Regarding the methodology followed, the developed application could be considered as a prototype on
a) how to design bioinformatics tools that support the combinatorial exploration of data from different and,
most importantly, heterogeneous databases, b) how to leverage data visualisation techniques on

bioinformatics tools.

Keywords: bioinformatics, gene, micro-RNA (miRNA), interactions, target prediction algorithms, web

application, big data, data visualisation
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Ewocaywyn

1.1 Micro—RNAS & adyopiOuot npofiewnc alinleniopacewv

11.1 Tt eivar ta miRNAs kai y1ati eival GUavTIKy § HELETH TOVS

Ta micro-RNAS avakaidenkav 1o 1993 oto vnuatodeg Caenorabditis elegans ue to npdto miRNA mov
evtomiotnke va givon to lin-4 [2]. TIpokerton yioo pikpd popioe RNA pfkovg nepimov 22 vovkieotdimv (oe
Kamoleg mepurtdoels omd 19 mg 25 [3]) ta omoia Spovv KoTaGTEAAOVTAG TV EKPPOCT] TOV YOVIdImV 61O
peta—peTaypa@ikd otadto (post transcriptional gene regulation) [4]. Avto emtvyydvetar 6tov ta miRNAs
TPOKOAOVV 0ALOIOOT] TOL TPOG UETAPPOCT UETAYPAQPOVL 1 OTOV OEV EMTPEMOVLV T UETAPPOACT] TOV GE
npoteivn [4, 5]. 'Etot amotelovv Evov onpovTikd unyaviopd AEyXov g Ekepaocng tov yovidiav [3].

H pelém tov miRNAs éyet mpocedkhoel EvTovo epevvnTikd evOlopEpov KaBMg TOALEG HeAéTeg £xovy deilet
otL to. miRNAs cuvdéovtal pe d1dpopeg acbéveileg OTmg Kopdlayyelakés madnoels, VELPOLOYIKES TaBNGELS,
petafolikég datopayés [6] evd modrég @opég kabopilovv v avamtuén kuttdpov (6nwg KdTTOPL TOL
0VOGOTOMTIKOD GLOTNUOTOS, KATL TTov emmpedlel v omokpion tov avocoromtikov) [3]. To axdun
ONUOVTIKOTEPO, OUMG, ivar 0Tt 1 Asitovpyia Tv MiRNAs éyer ovvdebel emavenpupuévog e ddeopovg
tomovg kapkivav [3, 6]. Ta MIRNAS, ce avt v nepintwon, erxnpedlovv pe dVo TpOTOVLG. XN i
nepintoon, n E\kenyn evoc miRNA pmopel va emutpénet v ékepaocn yovidiov mov ot Oa émpeme va
ekppalovtol kol dpo va dnuovpyeitor évag Ooykoc. Avtiototya, m Opdorm evog miRNA pmopel vo pnv
EMTPENEL TNV EKOPOOT] EVOG 0YKOKATOOTAATIKOD yovidiov (tumour suppressor gene) [5] omodte, o avth tnv
TEPINTMOOT], OEV KATAPEPVEL O OPYAVIGUOG VO, AVTILETOTIGEL Evav GYKO evd B pmopodoe.

Eivar onpovticd, Aowmdv, va katovonbel mAnpmg o tpoémog mov Asrtovpyovv 1o miRNAs €161 dote va

a&lomomBovv oe Oepameieg acbeveidv, pio mpoomdbeio mov NN £€xel Eexvnoel. Opiopéva EVOEIKTIKA
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mopodelypato epoppoydv Twv miRNAs otny 10Tptkn Kot T QopHOKEVTIKN gival To €ENg:

Christopher et al. (2016) “MicroRNA therapeutics: Discovering novel targets and developing specific

therapy”, Ling et al. (2015) “MicroRNAs and other non-coding RNAs as targets for anticancer drug

development”, Schmidt (2014) “Drug target miRNAs: chances and challenges”, Zhang et al. (2011)

“Emerging role of microRNAs in drug response”, Wu (2010) “MicroRNA: Potential Targets for the

Development of Novel Drugs?”.

1.1.2 H onuacia twv alyopiBuwy npofieyns oty ueiétn twv miRNAs

[Mopd to yeyovog 611 M Ymapén tov miRNAS gival yvoot 6xeddv dvouioTn dEKETIEG Kot Tapd TV EKTEVN
épevva oL Exel mpoypoTomombel endve oe avtd, o iN VIiVo punyaviouds dpdong toug dev Exet yivel akoun
Tpog kotavontog [3]. H anotedecuatikny mpofreyn oaAlnienidpdoemv ival 13101TEpmG amattnTikn o1oTL,
aQeVOC, 0 UNYOVICUOS TOV OAANAETIOPAGE®MY Eival TEPITAOKOG EVMD, QPETEPOV, KAL 1) YVDGT YOP® OO TOLG
Kavoveg mov diémovy avth ) dadikacia givon meplopiopévn [6]. Axpidg y1” avtovg tovg Adyovg, éva. amd
Ta Pacicd onpeio ¢ £pguvag YOopw o’ o miRNAs eivatl vo mpocdiopiotody e akpifelo ol mopiyovteg
gketvot mov kabopilovv mote va miIRNA Oa aliniemdpdoset pe éva petdypago [3].

To Ogpuehiddeg mpoTo Prpa Tpog avth v katebbovvon gival va evtomiotovy mhavoi otdyol Twv miRNAs.
IMoa vo yivel autd epyaotnplokd, amolteital moANg ypOvog, OTLAVTIKY TPOCTADELD, EVD EVOEYOUEVMG EIVOL KOt
OIKOVOLUKG acOHPopo dedopévou Tov peydAov aptBuod twv miRNAs kot Tov 1epdotiov aplBuod tomv
mlavav otoymv [3]. T napdderypa, otov GvBpwmo avth ) otiyun] 1 Ensembl apibuei nepi ta 215,000
petdypogo, kot 1 miRBase kdatt Ayotepo and 2,000 miRNAs. Eropévag yiveral avidnmtd Oti, yio TET01EG
TaEELS neyebdv, N eEaymyn coP®OV GUUTEPUCUATOV 0 EOA0YO YPOVIKO ddotnuo He TIg KAaooIkéG in Vitro
gpyaotnploKes drodikacieg eivor apketd SVGKOAT.

Edd axping vreicépyetor o porog Tmv adyopiBumv tpoPreyng aAAnAenidpdcewy ot omoiol, aEToUDVTG
™MV 1ox0 TOV GNUEPIVAV VIOAOYIGT®V, UTOpPOLV Vo TpoPfoldv oe pie mwoAd mo extetapévn avoalntmon
aAniemdpdoemv oe TOAD piKpd ypovikd ddotnua. ‘Etol, évag epguvntig mov avalntd cuykekpuyléveg
mnpopopieg pmopel va €xel pio caen aesmpia Pocilopevog ota omoteAéopaTo TV oAyopifumv
npoPreyne. o mapdderypa, pmopel va AdPel pa mpd évdelEn vy mbavodg otodyovg evog miRNA 1,
avtiotoya, mBovd miRNA mov otoyedovv éva emBountd yovidio. Zvvendg, 1 €pevva Tov, Pmopel va
emkevipwbei oo mo mbava (evyn yovidimv—miRNAsS kot ta 6mota enakdrovda mepdpata vo yivouv endvm

o€ OVTAL.
113 H onuacia tov ovykpicewv uetalt alyopifuwmy

O1 dwhpopor akyopiBuor mpdPreyng TG mePIOCOTEPEG POPES EUPAVICOLY ONUOVTIKEG O0POPEG OTa
amoteAéopatd Toug. Avtd cupfaivet 6161t Pacilovial g SPOPETIKOVG TAPEYOVTEG Y10 TIG TPOPAEYELS TOVG
EV® 0amodidovv Kol SlapopeTikny Papdmto oe kabévav amd avtovg [7, 8]. Me dedouévn, Aowmdv,

YPNOWOTNTA TV adhyopiBumv kot axpifmdg AOY® TV dPopdV oV TAPOLSIALovY T TPOPAEYELS TOVG, M



https://dx.doi.org/10.4103/2229-3485.179431
https://dx.doi.org/10.4103/2229-3485.179431
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4548803/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4548803/
http://dx.doi.org/10.1016/j.tibtech.2014.09.002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3233195/
https://dx.doi.org/10.2165/11537800-000000000-00000
https://dx.doi.org/10.2165/11537800-000000000-00000

OLVOANDEVGT| OTOTEAEGUAT®V Kol 1) EXEEEPYACIO AVTIKPOVOUEVAOV TPOPAEYE®Y B0 LITOpovoE VO, TPOGPEPEL
KON UEYOADTEPO OPEAT).

H onuocio mov amodidetor ot cOyKplon ToV aAyopifpoy KatadelkvOETOL KOl 00 APKETEC ONUOCIEVCELG
oL GLYKPivouy alyopiBupovg (avaeépovue evoektikd tig [3, 6, 7, 9]), map’ 611 1 GVYKPIoT 68V APOPA TAVTO
TO OMOTEAEGHOTA TV oAyopiBumy avtd kabovtd ol Tic pebodoloyieg Tovg. Xtig pedéteg [8, 10] éxovv
vivel mpoomabeieg vo avomtuyfovv péBodol mov avTouaTe GVVOLALOLY OTOTEAEGLOTO OO JLOPOPETIKOVG
aAyopiBuovg dote va e&dyovion TpoPAEVElS pe peyolvtepn axpifela.

Eniong, xdmoleg perétec ommg ot [6, 8], vmoypauuilovv ott 68 KAmolEg MTEPMTOGEIC 01 TPOPAEYELS EVOG
pepovorévoy alyopiBuov dev givar mavtote a&lOmoTec 1 uopet vo unv enaindgbovtal TEPUUATIKA, EVGD 01
Adyol Tov ovuPaivel avtd dev eivar mavtote Eekdbapotl. Avtdg givarl aAAog évag Adyog yio. Tov omoio gival
OMUOVTIKO VO UTTOPEL KOvelg va ovTimapafaiiel otolyeio amd S10popeTikong odyopifovg.

Y& Kabe mepintwon, mviog, To {nToduevo and Tig cuykpicelc eivar va, Ppedody aAANAemdpacelc ol omoieg
a&loloyovvtal ®¢ «mlavégy Oyl uovo omd évav aiyopluo oArd amd mEPLGGOTEPOLE. ALOTL, OV pia
aAnAenidpaon afloroyeiton ®¢ «miBoviy omd wOAAOVG ohyopibuovg, avtd onupaivel OTL mANPOL TO
TEPIOCOTEPA OO TO, SLOPOPETIKE KpLTAplo. ovtdv TV oiyopibuwv. Emouévog, m mboavoémra avt n
GUYKEKPIUEVT] QAANAETIOPOON VO GLUPOIVEL OVIME KOl GTIV TPUYUOTIKOTNTO Eivan ovéEnuévn.

Mio, axdun évoelEn Ot ot EpELVNTEG TPAYUATL EVOLUPEPOVTOL VO, GLAAEYOLV OTTOTEAECUATA OO SLAPOPOLS
alyopibpovg eivar n TAn0mdpa 1ototdénmy, Onmg o [23, 24, 25], mov STNPOLY CLYKEVIPOTIKEG AMOTEG

alyopiBuwv.
114 Emotyuoviky otabun

e avtifeon pe 1o 660 avaEEPONKOY TPONYOLUEVMOS, LT TN OTIYU| LIAPYOLY TOAL Afya epyaiein mov
VROoTNPILOVV TETOLEG GLYKPIGELG KOt KAVEVE TTOV VO GLVOOEVEL TIG GLYKPIGELS LLe OVVOTOTNTEG OMTIKOTOINGNG
nAnpogopiag. TTap’ ot Pplokdpacte oy €moyn TOV pEYOA@V Oykmv dedopévav (big data), map’ ott ot
TEXVIKEG OTTIKOTOINONG TANpogopudy (data visualisation) sivar 1diaitepa dnpoereis o€ GAAOVG TOUES TNG
Broroyiag [26, 54], map’ 6t 1 épevva Yoo ta MIRNAS mopdysl cuveymg véa yvdon kat wap’ OTL 1 yvoon
ot gival 101 opyovepévn og onuavtikd Padud (€0t Kol o€ SUPOPETIKEG TNYES), VILAPYEL CAPNG EAAENYT
gpyareiov yOpw and ta miRNAs mov va a&lomolobv avtég Tig SUVATOTNTES KOl VO, GUVEIGPEPOLY TTPOG LT
™V Katevbuvon.

Q¢ mpog TG cvyKpioels, ot alyopidpol TpoPreyng cvvinBmg dbéTovy Ta amoteAéopaTd Tovg ehevBepa 6TO
Awdiktvo oAAd EAGYIOTOL GLUYKPIVOLV Ta amoTeAécatd Tovg pe dAlovc. o va pofel €vag epevvntig og
OLYKPLTIKT enegepyacio amoTEAEGUATMV TPETEL VO GLAAEEEL TaL TPp®TOYEVT dedopéva TV aryopifuwy, va ta
emelepynotel KATAAANA0, VO To PEPEL GE LLOPPT] TTOV VO EMTPENEL GLYKPIGEIS KOl apoD KATAPAAEL TPDTO OAN
0T TN ONUOVTIKN Tpoomdleta, povo tote Ba eivar oe Béomn va Tpoywpnoel 610 Pactkd GKELOG TNG LEAETNG
TOV.

To axdun oNUAVTIKOTEPO MG TPOG TNV OTTIKOTOINGT T®V TANPOPOPIDYV, EIVOL TOS O OYKOG OEGOUEVOV YOP®
a6 To miRNAs givol 1600 peydlog mov 1 e&aywyn COUTEPUCUATOV amd TIVOKEG Kl apyelo KEWEVOL gival

OPKETE OVOKOAN OTOV OVTE TEPLEYOVY UEPIKA EKATOUUDPLO. EYYPAPES. 20TOCO, OKOUN Kol 6TA EPYUAEin TOV

3



NN vdpyoLvV, 0 Pacikdg TPOTOS TPOPOANC TOV AMOTEAEGUATOV €ival 1 TAPOVCINOTN GE LOPON TIVOKO Kol
OTAVI0. TOPEYETOL KATOLO GTOXEWDOES omtikd Pondnua (w.x. o TargetScan mapovoidlel oe mwoAD Pacikd
eminedo Tig d1dpopeg Béoelg mpdodeong emavm og Eva petdypapo). H omticoroinon minpopopiag, poiioro,
éxel amodederypéva Pondnost oe AAAOVG TOUEIG OC TPOG TNV KOADTEPN KOTOVONGMN UEYOA®V OYK®V
dedopévav (.. enyysipnuatikémro pe business analytics, epyootdoto pe process control analytics «.d.).

YUVENMG, LE TOL VTOPYOVTO, EPYOAEiD, VTAPYOLY ONUAVTIKG TepOmpla PeAtioone T060 ¢ TPOg TNV

a&lomoinon Tov cLYKPIcEMY 060 KOl MG TPOG TN XPNOT| TEXVIKOV OTTIKOTOINGNG TANPOPOPIag.
1.2 Avtikeiuevo & GOVEIGPOPA. TG OITAWDUATIKNG

YKxomog ¢ mapovong epyociag, Aowodv, eival va avomtuydel pio spapuoyn n omoic Bo vrwootpiler ™
GULYKPLTIKY TOPOLGiaot oAANAETOpdoemy amd S10popeTIKoVS oAyopifuove mpdPreyns kot Oo mapéyet

duvartodtnTeg onTIKomoinong TV TAnpoeopiev (data visualisation).

H ovveiopopd g epyaociog £ykerror ota eENg tpio onueio:

1) H gpoppoyq mopiyel yYpo@UOTE 7OV OATIKOTOWOUV TO dcdopuiva TOV ailniemidpdccov,
O1EVKOADVOVTOG TNV KATOVONGT TOV TAPOQOPLAOY Kot TNV EEay®YN cVUTEPUoRATOV. E1dwkd mg
7POg aLTO TO ONUELD, dEV VILAPYOLY TTPOC TO TOPOV drobéoia epyareia Tov vo vootnpilovy v
OTTIKOTOMUEVT] GUYKPLOT] OAANAETIOpAoEDY Kot aAyopiBuwy TpdPreyns. MdMlota, To YPOPnaTo
IOV TTOPEYOVTOL OO TV EPAPLOYN, EVOL SOOPUCTIKA KOl ETITPEMOLY GTO YPNOTN VO AAANAETIOPAL
pe to dedopéva e TPOyRATIKO ¥povo. AVt gival Kot 1) TpOT TPOoTAOED EPUPLOYNG TEXVIKDV
OTTIKOTOINGNC TANPOPOPInG 6TO £peLVNTIKO TEdio Twv MIRNAS.

2) H gpappoyf vwrootnpilel TN GLYKPITIKN TOPOVGIAGT) CAMNAETOPAGEOV 06 TPES alyopiOpovg
Tavtéypova. 'Etor pmopel va aforoynbel pion aAinlienmidpaorn pe Pdaon to Kpunpua Tpldv
alyopiBuov Kot ot povo evog kébe popd. Avtd Bonbd va eviomoTobv ekeives or aAnAemdpaoelg
ov a&loloyobvtat o¢ mBAVEG Kat amod TIS TPELS emUEPOVS TNYES. 'Eva akdun mbavo ogelog etvor m
TopoTNpNon HoTPov Tov evdEYOUEVMOS LmApPYoLV, M. ov KAmowog alyopiduog Pobuoloyei
GLGTNUOTIKG KOADTEPA 1| YEWPOTEPA OO TOVG GAAOVG KATOLD OUAdN OAANAETIOPAGE®Y. Xe TETOLES
eptOoelg Ba pmopovcav va avalntnovv ot Adyot mov cupfaivel avto.

3) H eeoppoyn vmootnpiler v s&epevvnon orliniemdpdoewv pe morlovg Tpoémovg. ILy.
avalnnon aAAnAemdpdoewy Yo pepovopéva yovidwe 1] miRNAs aAld Kot i cuvdvacrods auTmV,

avalnnon pe faocn Kamoov pepovopévo aiydplBpo 1 moAAovG KTA.
121 2overopopad tyg gpyacios wg uebodoloyia

Q01600, TIGTEVOLLE TG, TEPOV TNG EPOPLOYNS Kot 1 id1a 1 peBodoroyia mov axoAovdndnke oty epyacia
Bo pmopovoe vo. OmOTEAEGEL EVOEIKTIKO TPOTO TOV TTMOG VO AVOTTUGGOVTIOL Plodoyucég Pacelg dedopévav.
Onwg Oa avorvbel apydtepa, 0 GuYKePUTUOS SEO0UEVOV OO SLUPOPETIKESG TNYES, O OTOIES TIG TEPIGGOTEPEC

QopEG gival Kot eTepoyeveic Heta&y Toug, gival o apketd amaitnTikn dwdtkocio. Emiong, n wWwitepn ebon
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TOV BLOAOYIKOV JESOUEV@MV, 1) GUVETELN 1| U] TOV TANPOPOPLOV OO TIC EXUEPOVG TNYEG KOL Ol OvaryKaiot
ocvopupiPacpol mov emPdilovral katd T oyediaon pog Pdong Sedopévav, €16AYOVV TPOKANGCELS GE Ui
0od0TIKY oYediaoT.

Mo 6lovg avtobg ToLg AdYOoLS, KPiBNKe OKOMWO VO KATAYpaEODY Kol va avaAvBodv Aemtopepdc OAot
€KEIVOL 01 TaPAyOVTEG TTOL EMMpPEcaY TN GYEdioT TNG EPAPUOYNG, UE TNV EATION O TPOTOG AVTIUETOTIONG

TOV oXEOOCTIKAOV {NTNUATOV QVTOV VO, AT0dEL(TEL ¥PNOLOC KOl GE KOTOL0 TOPOLOLN EpYOGIN GTO LEALOV.
1.3 AwapOpwaon topov

O 1dpog amotereitan amd 11 kepdhowe cuvolikd, 2 ek TV omoimv moapaptiuate. To mepleyduevo ava
KePAAao &yl og ENG:

*  Kepdloo 2: avardetor to Oeopntikd vrofadpo g epyaciag 1060 ©G TPOC TO PloAoyikd HEPOC,
6mov divovtal opiGuol, OYETIKEG EVVOLEC KTA., OG0 KOl MOC TPOC TO TPOYPUUUUTICTIKO UEPOG, OOV
e€nyeital n Oewpia endvo oty omoia Pacilovtol To epyaieio Tov ypMoLoTOMONKAY STV EpYOGia.

*  Kepdloo 3: divovtar AETTOUEPEIEG GYETIKA LE EPYALEIR PLOTANPOPOPIKNC TTOL ¥PNCLUOTOONKAY,
onm¢ ot Proroyikéc Paocelg dedopévav. Emiong yivetor avapopd o€ GUVOQEIC Epyacieg oyeTIKd LE ™
oLYKpLoN aAyopifuwy TpdPAeyNC Kot TV onTiKomoinoem Ploroyikng TAnpopopiag.

e Ke@droro 4: avordoviol T0 TPOYPOULOTIOTIKG gpyaAeio Kot ot Texvoloyieg mov a&lomomdnkay
oTNV €pYaciaL.

e  Ke@droro 5: d0tumdvovtol Ol OTAITHCES OO TNV GKOMIA TOL ¥PNOTH, ONACON TL Asttovpyieg
npénel va vroopilovtal amd TV EPAPLOYT, KOOMG Kol Ol TEYVIKEG TPOJAYPUPES TOL GUGTILLOTOC,

o Ke@droro 6: avorvetor ektevmg 1 dtadikacio vAoroinong e epoappoyne. To kepdiaio eotialet
OTO «TTOG» £YIVE 1] LAOTOINOMN.

*  Kepdrao 7: avaldovtal enpépovg oyedlaotikd {ntipata mov Tposkuyay Kotd v vAomoinon. To
Ke@dAaio eoTlalEL 6TO «ylaTi» 1 VAOTTOINOT| £YIVE LLE TOV GUYKEKPLLEVO TPOTO.

*  Kepdrao 8: 1 chvoyn g epyociag, To ONUAVTIKOTEPO GUUTEPAGLOTO Kot TOOVEG LEAAOVTIKEG
EMEKTAGELC.

*  Keepdiaro 9: fiprioypapio.

*  TMapapmnpa I: anotelel To avaivTikd eyyelpidlo TG APUOYNG Le EEQVTANTIKY TOPOVGIACT] OAWDV
TOV OLVATOTHTMV OV 1 EPOPLOYN TPOGPEPEL GTO XPNOTI).

*  TMapapmpa II: gvpetiplo TV epyalreinv Tov YpNoOTOMONKAV TNV EPYUTiaL.







Ocwpntiko vrofalbpo

2.1 Bioioyixés évvoies kai opicuoi

Xe OUT TNV TPOTN EVOTNTO TOL KePoAaiov mapoatiBevtor Brodoyikol opiopol kot exenyodvtal £vvoleg ot
omoieg eival amapoitnTeG Yoo TV Katavonomn g epyacioc. Emonuaiverol mmg ot opiopol mov divovtal £0m
eokeupéva oev givar e&avrintikoi. Mepikd mopadetypoto eivol 0Tl GTOV OPIoUO TOL YOVIOUDILATOG OyVOELTAL
10 prtoyovoplokd DNA, otovg opiopods tev voukAeikdv oéwv dev eetdlovtal e1d1kég TepTTMGELS (TT.).
povokiova popioe DNA, dikhova popioe RNA, RNA g yevetikd vAkd 1dv KTL.), 610V Opopd Tev
aKOAOVOIDV VOUKAEOTIOI®MV aryvoEiTal 1] OpYAVMOT 68 KOIKOVIR, O OPIGHOG TG YOVISWKNG Ek@paong eival
capmg omiomompévog KtA. Emiong, ot opwopoi divovior pe Pdon 1t ovuvifn mepimtmon oToLG
TOAVKVTTOPOVG OPYOVIGLLOVS 0oV TG0 0 AvOp®TOg OGO Kol 0 TOVTIKOG (OpyaviGuol LE TOLG OmOiovg
acyoAndnkKape otnv mapodoa epyacia) eival ToOALVKHTTAPOL.
Yxomot tng evotntog eivat:

*  Noa oklaypagnet 1o froroykd vopabdpo oto onoio Paciletor | epyacia.

* Noa amoktoetl o un egowelopévos pe m Proroyia avayvdotng ) Paciky avtiinymn mov arotteiton

YL TV KOTAVON O™ TG £PYACIOG GTI] GUVEXELD.

AxpIBdg YU avtovg Tovg Adyovg Kpifnke okomo ot opiopol vo punv vreiséABovv oe peydio Ploloyuo
Babog, katt mov Ba eiye 10 akpPadg avtifeto amotérecpo and to emBvunto. Emopévog, omolesdnmote

OTAOTOU|GELS VILAPYOLV GTNV EVOTNTA OLTY] EIVOL ECKEUUEVEG,.




211

I'evikoi opiouoi kai évvoieg froloyiag

NovkAiegoTiown: opyavikd poplo To OTOi0 ATOTEAODY TO, LLOVOUEPT TV VOUKAEIK®OV 0&€mV, dnAadn
tov DNA xar tov RNA. Amotedovvtor omd pio mevtoln (mevioln: povooakyapitng, oniodn
povopepng vdatavlpokag, pe wEVTE ATopo AvOpaKo 7OV OMOTEAEL OOUIKO GCULGTATIKO TMV
TOAVGUKYAPLTAOV), TOVAGYLIGTOV Uit @OGEOPIKT opdda kot pio almtodyo Baor. Ot almtovyes Bdoelg
OV CLVOVTOVTOL gival: | adevivn (A), n yovavivn (G), n Bopivn (T), n kvtooivn (C) kot n ovpakiin
(U). Ta vovkhieotidio mov mepiéyovv A,G,T,C ovppetéyovv oto oynuaticpd popiov DNA gvid
vovkAegotidw mov mepiEyovv A,G,U,C coppetéyouv oto oynuotiopd popiov RNA. Xto0 RNA,
dnAadn, n ovpakiin avrikadietd ™ Bouivn.

AlMAovyia vouKAE0TIOI®MV: Ta VOUKAEOTIOW, KOOMG S10.TAGCOVTAL EV GEIPA Y10, VO, dTULOVPYT|GOVY
éva uopro DNA/RNA, dnuovpyodv axorovbieg, my. AGGCTTAGTACTATACGT. Ot yevetikég
TANPOPOPIES KOIKOTOLOVVTOL HECH TNE O1000YNG TOV VOUKAEOTIOI®VY, OTTMG GTOVS VITOAOYIGTEG Ol
TANPOoPOpies KmdkomolovvTal amwd drodoyikd ymeio 0 ko 1.

DNA (DeoxyriboNucleic Acid): deo&vpipovovkdeixd o&p. TIpdkeitar yio TOAOUEPLES, YPOUUIKO
uoplo  HeyGAOL UNKOLC TO OMOI0 GLYKPOTEITOL Oomd &V GEPA TOmODETUEVO, VOVKAEOTION.
Amoteleiton omd 000 aAVGiIdeC VOLKAEOTIOIMV 01 0TTolES eivorl cupmANpoOUATIKEG peTal&hd Tovg. Ot dvo
OAVGIdEC «OUTAMVOVTAL GTO YMPO 1 [ia YOpw amd v AAAN oynuatilovtag duthn édko. I't” avtd 10
Adyo to DNA amokaleiton «dikAwvn» aAvcidoa. Amotedel 10 HEGO OmOONKELONG TNG YEVETIKNG
TANpopopiog Kol BpliokeTal LEGH GTOV TVPIVA TOV KUTTAP®V.

ZOUTANPOUATIKOTNTO VOUKAEOTIBIMV: To VOLKAEOTIOW TG K&Be aivaidoac tov DNA cuvdéovtat
He 0eGOVG VOPOYOVOL LE TO VOUKAEOTIOW TNG omévavTl aAvGidac. Avtol ol desol emttuyydvovtal
HEC® TNG GLUTANPOUROTIKOMTOG TV alowTodymv Bdoswv tov vovkAieotwdiov. H adevivny (A)
ovvdéetar mavrote pe Bopivn (T) evd n yovavivy (G) ocvvdéetan mavtote pe kvtooiv (C). H
couminpopatikotnta enttpénel 6to DNA va duthacidletor onpiovpydviag akpipés avrtiypago tov
€avtov Tov. 'Etot emituyydveton 1 petofifaon g yevetikng mAnpoeopiog avairoiwt oTig endueveg
YEVEES KLTTAP®V KA, TEAIKA, GTOLG OmOYOVOUG Tov opyavicpov. Emiong, n cvpminpopatikdtnto
etvar avt) mov e&acearilel Tmg, Otav dnuovpyeitar éva popo RNA and xdmolo tunua DNA, n
mAnpopopia mwov mepiéxetar oto RNA gival meté avriypa@o e mAnpopopiog mov mePE(ETaL GTO
apyd tuqpoe DNA. H coprinpopaticotnta eivar 1 1d10tta tov Kabiotd to DNA afidémicto péco
OO KELONG TNG YEVETIKNG AN pOPOpiog.

Covidwo: tpunpo DNA 10 omoilo k@dikonotel KAmolo GUYKEKPILEVN AELTOLPYID 1 YOLPAKTNPIOTIKO TOV
OPYOVIGHOD, T.)Y. TANPOMOPIN Y10 TV TAPOYOYT] KATOL0G TPMOTEIVNG.

Meraypagi: n dwdikoacio onuiovpyiog evog popiov RNA and éva tpunqpo DNA, dniadn and éva
yovidio. To DNA ypnowomoteiton og expoyeio Kot pe AT T GUUTANPOUOTIKOTITO TOLPAYETOL £VOL
uépo RNA. To mapaydpevo RNA mepiéyet éva axpiéc avtiypa@o g TANpoQopiog Tov TUUOTOC

DNA mov petoypaoenke. Zoppaivel Héca 6ToV TPV TOL KUTTAPOV.
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Ewéva 2.1: n dopn} Tov DNA kot Tov RNA ko ov almTtovyss Bacerg

RNA (RiboNucleic Acid): pipovovideixko o&d. Eivor emiong ypoppukd poplo peyGlov pnkovg to
omoio GLYKPOTEITOL 0O €V GEPA TomobeTNUEV VOLKAEDTIOW. ZVVH0MC ivorl «povOoKAovoy, ONAaon
amoteleital amd pio oAvcido voukAeoTdimy kot oyt 600 émwg to DNA. Ta popra RNA wpokvmtouy
ond 1o DNA pe m odSwdwacio g UETOYPAONS Kot YU ovtd oto eAAnvikd ovoudlovtol
«uetdypapoy. Yrapyovv didpopot tomot RNA avéloya pe to pdho Tov emttelovy.

MRNA (messenger RNA): uopio RNA to omoio mepiéyel mAnpopopio yio T odvheon Kamolog
apoteivic. Tlpokdntel and petaypaen tunpatog tov DNA kot amoctélAietal oto prpocopato — €&
ov kot To 6voud Tov. H odvBeon tov tpoteiviv and to pilocdpata yivetor pe Paon tig «odnylec»
mov Ppiokovtor kwdwkomompéves ota popte MRNA.

non-coding RNAS: popio RNA 1o omoia dev KmO1KoTolo0v TpmTeiveg aAAG Exovuv GALOVG pOAOLG.
BeBaimg kot avtd mpokdntovv and petaypaen tunpatov DNA. ‘Eva mapdderypa tétotov popiov
gtvat To. micro—RNAS mov amotelovV avTIKEIEVO VTG TG EpYOTiag.

TCovidiopa: amoteAel 10 GUVOLO NG YEVETIKNG TANPOPOpPinG TOL gival amapaitnTn Yo TNV avamTuén
Kot TNV gupudun Aettovpyia evog opyaviopov. Kotaypdeetor oe popio DNA ko Bpioketal otov
TUPNVO TOV KVTTAP®OV. AVALOYO LE TOV OPYOVIGUO amalteital Slapopetikds apBuds popiov DNA
Yoo TV KOTOYpOOn NG YEVETIKNG mAnpopopiog tov. e mapdderypo, to avBpdmva kvtTopa
neptrapfavovv 46 ndépa DNA.

Xpopdoopa: éva popro DNA avadumiopévo katdiinio oto ydpo. To pope DNA Adyw tov
TEPAOTION UNAKOVG TOLG OVOSUTAMVOVTOL KOL OpYOvVAVOVTOL KOTAAANAC €VTOC TOV KUTTOPLKOD
mopnva. 'Etot, petd amd didpopa otdde avadimtAmong, SIope@VoVToL TEMK®OG T0 XPOHOCOULOTO.
O avBpomog dwbéter 46 ypoposompata oto KOTTOPA TOV, dNAad” Kabe éva amd to uodpon DNA
onuovpyel ko éva ypopdoopo. Kabe ypopocopa dtoeépel oe uiKog evd, yio va avayvopiloviot

peta&d Toug, To YP®UOCHOUAT aplBovvTaL.




*  Kvittopo (evkapvmTikd): 1 facikn SOk, AEToVPyKn Kot Bloloyikny povado oAV Tov (dviov
opyaviopmv. Eival n ototyeimdng povada {mng mov pmopei va avomapaydei avtoteddc. To kdttapo
oplofeteiton kol dwywpiletal amd 10 TEPPAALOV TOV UE TNV KLTTOPIKN HeUPpdvr. Méoa otnv
KUTTAPIKT UEUPPAVI VTLAPYEL TO KLTTUPOTAQGLIO GTO 0moio Ppickovtal OAo To. COUATIO KOl 0L
ovoieg To ool amaTovVTOL Y1 TIG O1APOPES AEITOVPYIEC TOV KLTTAPOVL. Méca GTO KVTTAPOTANGILA

VIAPYEL KOl O TLUPTVOG TOL KLTTAPOL UEGa otov onoio Ppioketal to DNA.

Nucleus

Nuclear pore
Chromatin
Nuclear envelope
Nucleus
Nucleolus

Peroxisome

Microtubule
Lysosome
Free Ribosomes

Mitochondrion

Intermediate Filaments
Plasma membrane

Golgi vesicles

(golgi apparatus)

Ribosomes

Rough endoplasmic reticulum

Smooth endoplasmic reticulum
Actin filaments

Cytoplasm
ecretory vesicle

Centrosome
(with 2 centrioles)

Flagellum

Ewéva 2.2: évo e0KapUOTIKO KOTTOPO. ALOKPIVETOL 1] KUTTUPLIKI] REPPPEv, TO KVTTAPOTAUGLO. KOl O
nopfvas. To kutrapoémraopa katarapfdver Tnv kupiog pala Tov KuTTdpov KO péca 6€ AVTO

Bpiockoviar To S1aQopa KVTTEPIKE cOpATIOW

Ot ToAVKOTTOPOL OPYOVIGHOL, OTWS 0 AvOP®TOG, amoTeEAOVVTAL OO SLOPOPETIKOVS THTOVG KLTTAP®V,
OM®G TO. PVIKA, TO VELPIKA, TO KOTTOPO TOL aipatog KTA. Qot1060, KABe KOTTOPO OMOLOVONTOTE
eldovg, EPeL OAOKANPO TO YOVISIOLLA TOL OPYOVIGHOD KOt O)l LLOVO OCT| YEVETIKN TANpoPopia eival
amapaitntn Yo tn Asttovpyio Tov gv Adym gldovg Kuttdpmv. Avtd cvpPaivetl Sttt AN Ta KOTTAPA
TPOKOTLTOVV OO H1080Y KOV STAACIOGHOVG EVOG LOVAOTKOV 0pytkoD KLTTAapOov: Tov {uymToD.
Extoc and ta gukopuotikd KOTTOPO LTAPYXOLY Kol TO TPOKAPLMTIKE TO, OTOlo EYOVV GTUOVTIKES
SPOPES LE TOL EVKAPLOTIKE KOl CLVAVTAOVTAL HOVO GE HOVOKUTTOPOVS Opyavicpovs. Ag Ba pog
OTOGYOANGOLV E0E.

* Piocopara: copatidio mtov Ppickovial 6To KVTTAPOTAAGHA. ATOGTOAN TOvg givol va cuvBétovv
Tpwteiveg pe Pdor Tig TANpopopieg mov AapPdvovv amd o MRNAS.

*  Metdopaoi: n dadikacio Tapoywyng TPOTEIVNG ard o plocmuata pe Ao Tig TANpoPopieg vog
MRNA. OvopdZetot £1o1 3161t Too MRNAS «petappalovton ce TpOTEIvES.

*  Kvutropua] ow@opomoinen: n Sadkacio dNUovpyiog SQOPETIKOV TOTOV KVLTTAPWOV GTOVG
TOAVKVTTOPOVG OPYOVIGHOUS. Emituyydvetor mapd to yeyovog 6Tt OAc ta KOTTOpO dtbéTovv

emokpiPmg Vv 1010 yevetikn mAnpoeopio. 6to DNA tov muprva tovg. H dapopomoinon cvpPaivet

10



212

o€ 01dpopa otddle TG (®NG TOL OPYUVIGHOD OAAG KVPI®S KOTA TV avaTtuén Tov amd &va amld
{uywTd 68 va OAOKANPOUEVO KALVOVPLO GTOUO.

Covidwaxi ék@paon: 1 dwdikacio aglomoinong e YEVETIKNG TANPOQOPING EVOG YOVIOIoL 00TMG
MOTE VO EMTEAECTEL 1] AEITOVPYIO TOL KO®OKOTOLEITOL ad TO YOVIdlo avTO. TNV oA TEPITTOON
€VOG YOVISI0L TOV KMOIKOMOLEL TPMTEIVN, TPOKELTAL VIOl TN POT TNG YEVETIKNG TANPOPOPiag amd 1o
Yovidlo Tpog Ta PPOCOUOTO Yo TNV TOPAY®YN TNG avTioTtoyng tpwteiving. Otav Aéyetal, Aouwmody,
TG €vo Yovidlo «ek@paletay, covilws eVVOEITOL TOC TOPAYETAL GTO KVTTOPO M OVTIGTOLN
TPOTEIVI.

Covidroxi] poOpon: 0 UNYOVIGUOG TOV EMITPEMEL GTO KUTTOPO VO EAEYYOVV TTOLO VITOGVVOAO TV
YEVETIK®V TOVG TANPoQopldv Ba a&lomomcovy Kot mtote akpipdc. Tuvenmc, n yovidlaky poduion
glval ekelvog 0 UNYOVIGHOG OV EMITPENEL GTA KVOTTOPO, Vo, puOuilovv ™ Asttovpyic Tovg KGO
otyun. Emtuyydvetar pe didipopovg tpomovg, évag ek tov omoimv eivor ta MIRNAS. ‘Eva mwoAd
YOPOKTNPIGTIKO TOPASEIYILO TOV TL UTOPEL Vo enttevydel e ™ yovidlaxn pOOuen gival n KuTtoptkn
dwapoponoinon 1 omoia emttvyydvetal mop’ OtL Oho To KOTTAPA VOGS atOUov dlafétovy emakpipmg

™V d10 YeveTikn TAnpogopia.
Opiouoi ko évvoies cyetikad ue ta MRNAS kat tig aliniemiopdoers

Qpipo MicroRNA (MiRNA): uépio RNA pkpod upfxovg (~22 vovkieotidio) to omoio dev
kwowonolel mpwteiv. Ta miRNAS GUUUETEYOVY OTN HETA—UETAYPUPIKN YOVIONKT pOOLucn
(post—transcriptional regulation of gene expression). Ta. miRNAs npocdévovtor endveo oto. MRNAS
KoL €lTE EMAYOVV TNV KATOGTPOPT TOVG £iTe eUmodilovv TN LETAPPUCT TOVS Amd T PYOCOUOTO. XE
Kké0e mepintwon, dev eMTPENTOLY TN INUIOLPYIO TPOTEIVNG KL £T01, OMWG AEYETOL, «KAUTAGTEAAOVLVY
™V £KQPOGCT) TOV avTicToryov yovidiov amd to omoio mponAbav ta MRNAS.

Ipodpopo MIRNA: ta dpipo miRNAs dgv mpokdmtovv amevbeiog petd T peToypoen €vog
tuqpotog DNA. To apykd mpoiov g petaypagng evog yovidiov mov kmdikorotet miRNA etvat to
«potoyevég miRNA» (primary miRNA 7 pri-miRNA). And 10 mpotoyevég miRNA, kotomv
eneepyaoiog, TpokvmTel To «tpddpopno miRNA» (MIRNA precursor 1) pre-miRNA) to onoio mpémet
va vootel TepaTtépw enesepyacio Yo va mpokvyetl évo opio miRNA. Kdbe npodpopo miRNA
otvel 1 1 (cuvnbBéotepa) 2 dpipa miRNAs, éva amd kdbe dkpo g alvcidag Tov.

Ieproyn mpocdeong evoc miRNA (seed region): ekeivo To Tufpo g akoAovbiag evog miRNA mov
tov emtpémel va avayvopilel o MRNA otdyovg Kot va Tpocsdéveral endvo tove. H mpdodeon tov
MiIRNA emdvo oe évo. MRNA vndkeltar 610V KAVOVOL TNG  GUUTANPOUATIKOTNTAS TOV
VoukAg0oTIdiV, ONAadn ot akoiovbieg Tv 600 popiwv TPETEL va Vol CUUTANPOUOTIKEG GE €KEIVN
™V mEpoyN dote va, emtevyfel mpdcdeon. Lt cvviin mepintmon 1 mepoy TPOcdEST Eivar ot
Béoelg 2—8 Tov miRNA (ufkovg mepimov 5 pe 7 vovkieotida otn cuvnOn nepintwon).

2nueiwon: ota eLTA To. MIRNAs mapovsialovv oyeddv amdrvtn cvuninpopotikdémro pe 1o MRNA

6€ OA0 TO UNKOG TOVG.

11



*  Ofon wpbdodeong (binding site): to tufua g axorovbiog evog MRNA o610 omoio mpocdévetal 1
neployn mpocdeong evog miRNA. Mio 0éon mpocdeong opiletar pe GUVIETOYUEVEG ETAV® OTNV
aAiniovyio tov MRNA. Qg apyf g Béong npocdeonc opiletar o apBuodg Tov vovkAeoTidiov 6To
onoio cupPaivel to TpmdTo «Taiplacpoy peta&d Tov MRNA kot tov miRNA. To unikog g 0éong
TpOedeoNC gival 0 apliudS GUVEXOUEVOV CUUTANPOUATIKOV VOUKAEOTISI0V uetaéh MRNA-MIRNA.
O tomog g Béomng mpdodeong opiletal dapopetikd amd akyoplOpo oe alyopiduo. Qotdco, pio
yevikn Katevbuven etvar 0Tt 0 TOmog piag B€ong mpdcdeong kabopiletal kupimg omd T PAKOG TNG
Ko, EVOEYOUEVMG, A0 AAALOVE TOPAYOVTEG OTMS OV VITAPYOLV YEITOVIKG UEUOVOUEVO TUIPIUCLULATO,
YOp® and T B€om TpodcdEaNC.

Inueidvovpe edm mwg, avebdpmmra and ™ 0éon mpdedeong, uetayevéotepa Tunpata Tov miRNA
umopel va. etval GUUTANPOUOTIKG pe petayevéstepa Tunuate tov MRNA. e té€to1eg TEPUTTOGELG
emTVYYaveTOL E0vE TPOcdeon Kal o€ ekeiva ta onueia. Qotdoo, wg Béon mpdodeong evog MRNA

ocvvnBwg opiletat To onueio oto omoio Ba Tpocdedei n meployn Tpdcodeong Tov MiRNA.

2nuovtkn onueioon: Tlap® 6T oL AAANAETIOPAGEIS, OTNV TPAYHOTIKOTNT, €KONADVOVTOL UeTad TV

petoypdpwv (MRNAS) kot tov miRNAs, omv epyacio, yio Adyovg mov Ba eEnynbovv mapaxdrto,
npoceyyioape 10 (Rmua oe eminedo yovidiov—miRNAs. Avt m mpocéyyion dev eivar Proloyikd
AavBaouévn 1 avBaipetn a@ov 1M CUVERELD HI0G OAANAETIOPAOTG €IVAL 1) KATOOTOAN TNG EKQPOCNC TOL
avtiotoyov yovidiov. Emopévemg, otn ocvvéyela g epyociog ot aAANAEmdpAcel; Do TeptypapovTal og
EMIMEDO YOVISIOV KO OYL LETAYPAPOV DGTE VO SIEVKOADVETOL O ALVOYVMDGTIG VO 0KOAOVONGEL TO OKEMTIKO TNG
vAomoinonc. Qotdco 1 onueimon AVT OTOoKOTEL 6TO Vo, 0moPeVyBel evdeyOpevn Tapepunveio g epaong
«oAnienidopaor yovidiov—miRNA» kat va pn Bewpnbel nog vrovoeitar 6tt Too miRNAs aAlniemidpodv
dupeca pe ta idw ta yoviola, dniadn pe to DNA.

Eniong, om ouvvéyen g epyaciog, otav yivetor avagopd oe éva “miRNA” gvvoovue mdvta to dplo

MiRNAs.

2.2 Ocwpntino vrofalpo Twy TEYVOLOYIOY TTOV YXpNyoLHOTON)ONKaY

Q¢ TPog TO TPOYPAUUOTIOTIKO Be@pnTikd VTOPabpo g epyaciog, Oa yivel avapopd 6e oNUAVTIKEG EVVOlEg
TOL TPOYPOUUATICUOD SOIKTUOKADV EQAPLOYDY, GTI ONUAcio ToV peydAwv dedopévev kabmg Kol ot

onuacia g ontikoroinong dedopévmv (data visualisation).
221 IMiaiora avarroéns diadiktvakay papuoydv (Web application frameworks)

To mlaicln avantuéng epopuoy®V amoTeAoVV, Kotd Kamowov Tpomo, pion peteEéMén g €vvolug g
«BrpAodnkney. Aoy, yio v avamTuén oG eQapproyns, 0ev apKel va YPNOLOTOLEl KATOL0G EMUEPOLS
Bprobnkeg. Adyo TV ovénuévOV amOITHCE®V TOV £YOUV TOPO T Ol EQOPUOYEG VTOAOYIGTAV,
amoTtovvTol Epyaieia mo wyvpd and aniég PipAtodnkec Tdvo ota omoia va otnpiydel n avdmtuén piog véog

epappoyns. Ymd avtd 1o mpicpa, To TAAICIO avATTUENG EPUPUOYDY JEV TOUPEYOVY OTAMS OHOOOTOMUEVES
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Aertovpyieg, 6mmg o oA BipAtodnkn, aAld Tapéyovv Eva OAOKANPO TANIGLO, IO TAATPOPLM, TAVE® GTNV
onoio umopel va otnprydel n avantuén pog vEag EpapLOYNG.

Ta mhaicto avamTuéng SOOIKTLOKOY EPUPLOYDY, AoV, €lval epyaAeios TOV SEVKOADVOLY TNV avATTLEN
10TOGEMO®Y, SOIKTLOK®OY EPUPLOYDV, VANPECIOV Sadiktoov (Web Services) kai mTpoypopupUoTIoTIKOVY
demapv (web APIS).

Ta televtaio ypovia To TAOIGI AVATTLENG SLUSIKTLOK®OV EQAPUOYDY YivovTol OAO Kol T dNUOPIAT AOY®
™mg dapkd¢ av&oavopuevnc ypnong tov dadiktbov [27, 55] eite péow 16T00eAIBWV, €iTE HECH EPAPULOYDV Y10,
Kintég cvokevég (mobile applications), site Adym g d1acVVIeong GVOKEVOY GTOV TaYKOGULO 16T (internet
of things). ITAfov, n avamtoén pog 1tooeAdidag omavimg Eekivad ek Tov undevog kabdg, oyeddv mavta, ot
TPOYPUUUOTIOTEG EMAEYOLV va Pacicovv TIG VEEG €QapUoYEG emGvm o€ €va amd To obféoiio mAaiolo
avamtoéng.

O Boowdg okomdg Twv TAaciov avartuéng eivar vo evBappldvouy Ty ETOVOYPNGIUOTOINGCT KOA®DC
SouNUEVOL KOl SOKIUAGUEVOD KMOIKO, VO, TLTOTOWGOVV EMUVAAAUPOVOUEVEG €PYOCIEC Kal, TEMKE, Vo
EMTPEYOLY OTOV TPOYPOUUATIOT Vo EMKEVIP®OEL oty avdmrtuén g epoapuoyng avthig kabavtig [28].
AvT6 10 ETTVLYYAVOLY UEGU OO OVO PACIKA YOUPAKTNPIGTIKA:

i) Tlopéyovuv £T010 KOl OOKIUAGHEVO KMOIKO VIO OPICHEVES KOWEG, EMAVOAOUBOVOUEVEG Kol
tetplupévec  diepyoocieg mov kabe 1otocehida ypewaletar. Oplouéva  mapodesiypoto givar 1M
emaAnfsvon avbeviikotnrag ypnotn (user authentication), m dSwyeipion ovvedpiog (session
handling), ntuata aoeoleiog (my. XSS — cross site scripting, SQL injection attacks «.d.),
ocuvalhayéc pe PAoelg dedopévmy (dnovpyia, avayvmon, EVNIEPOCT Kol Sl0ypoPn EyYPopmV —
CRUD operations), n dpopoloynon g epapuoyng (application routing), n oyedioon 1otocedidwv pe
npotvna (HTML templating) x.a. To mlaicio Topéyovv £toyues KAAGEG TOV VAOTOLO0V ETUEPOVG
dlepyoocieg OmmG o1 mopamOve £TGL OGTE O TPOYPOUUATIOTNG Vo pmopel kotevbeiov  va
YPNOYLOTOMGEL TIG KAAGES OLTEG KO VO DAOTOWGEL TV avticTotyn Agttovpyia pe, oxedov, undevikd
VEO KOOKOL.

i) O mpoypappatiot|g okoAovbel To mpoypoppoTiotikd potifo mov emPdArel to TANIGIO TAVEO GTO
onoio Paciletol, e OMOTEAECUA O TOPAYOUEVOS KMOIKOG VoL Eivol o KOAQ SOUNUEVOG, o €DKOAN
KOTOvonTOG amd GALOLG TPOYPAUUATIGTEG KOl TTLO EVKOAN GUVINPNGIHOS. AVTO, PULOIKA, dEV APOPA
pudévo 0ceg éroyeg KAAGELS ypnotponomBovy adAd epoapuoleTol Kol 6€ 0G0 VEQ TUNUOTH KOJKO
YPAWEL O TPOYPOUUATIOTG

Av émpemne, Aomdv, vo TepLypdyel Kavelg Ta TAdiow avanTuéng epappoymy pe oAy amhd Adyla, tote Ba
Aéyape (lomg EAapPOS KATAYPNOTIKA) OTL TPOKELTAL Yo «UeYdAeS Kol ekTeveig PifAobnkec» mov mapéyovv

GTOV TPOYPOUUATIOTH TO dVO Poctkd «Ponbnuoto» Tov TpoavapLpOniay.
2.2.2 MVC pattern (Model — View — Controller)

To MVC eivan pio oyxedootiky pebodoroyio mov ypnoylomoleitar yio. TV OvVATTLEN EQPAPUOYDY TOV
OAANAETOPOOV pE YPNOTES, ONANSY] TPOKELTAL YO, EQAPHOYEG TTOL TapEyovv dtemaen]. [Ipotdbnke mpdTn
eopd Mon omd to 1978 and tov Trygve Reenskaug ota epyactpio XEROX Parc wg yevikny Aon cto

13



TPOPANLLOL TOL TAOG VO SOUNOEL EVoL GOGTNL TTOV EMITPETEL GTOVG YPTOTEC VO EAEYYOVV UEYAAD KO TTEPITAOKOL

dedopéva [29]. Znuepa, n pebodoroyio avth epopuoletal TPOTIOT®S Yo T oyedioon Semapmv ¥pHot

SLOIKTLOKAOV EQAPUOYDV (Ko EKEl, KLPIG, oPeAeL TN dNUOPIAIN TNG) ARG KOl Y10l EQAPHLOYEG VTOAOYIGTOV

(desktop applications) kot kvntdv cvckevdv (mobile applications).

H Paocwkn 10éa givar o eTUEPIGUOS TMV IEPYACIOV TNE EPAPUOYNG GE Tpia LéEPN €101 MoTe KabEva amd avTd

vo. Agrtovpyel aveEdpTnTo, GVTOTEAMG Kol Vo eKTEAEL amOADTOC SlaKkpltég Asitovpyiec. 'Etol mpokvmtel

KOAOTEPO SOUNUEVOS KDOIKAG, TTLO EVOVAYVOGTOG Kol L0 EDKOAO GUVINPNGILOG Kol EXekTdolpoc. EmimAiéov,

0 Jlo®PIoUOS awTdg fonddel GTOV KATAKEPUOTIGUO TNG TOAVTAOKOTNTOG KOTA TNV GVATTUEN EQUPULOYDV

evd KabioTtorol oAl evkoldTEPN N AVEEAPTNTN SOKIUN TOV ETUEPOVS UEPDY TNG EQapuoyns (Unit testing).

Controller
&
Qo
A
QQ

Interacts with

&)

Ewova 2.3: to povrého MVC

O1 «appodidtnTeg» ToL Kabe pépovg, Aowmdy, ivar ot e€ng [30, 31, 32]:

Model: avté 10 koppdrt g gpapuoyng opilet ™ Jdoun amobfkevong TV SedoUEVOV Kot
avaiapPaver OAn Vv enikovovia pe ™ Paon dedopévov g epapproyns (amobnKevon, avayvaon,
evnuépwon, owypaen). Emevepyel otav Adfel oxetikn eviod amd to kopudtt Controller. T
ouvvéyeln emiotpépel otov Controller ta dedopévo mov avaktiOnkay.

View: avolappaver v aAANAETidpoon He TOV ¥pHoTH, SNAASYT TV TAPOLGINCT TOV JEGOUEVMDV GE
oVTOV KOl T GLAAOYN TOV EVEPYEL®V TOV. Me dAla Adyla, mpdKkelTol yio T Stemapr| yprotn (user
interface). Iapolappaver ta dedopévo omd tov Controller ®ote va SlapopPMOGEL KOTAAANAQ TV
Tapovcioon mpog 1o yprotn. Emiong, 6tav cuiléyel €icodo and to ¥pNnot, «E00moled» KATAAANAL
10 Koppatt Controller.

Controller: amotelei v vAomoinon ¢ KLPIOG AOYIKAG TG EQOPUOYNS KOl Eival TO EVOIAUECO
«otpopay peta&d tov Model kot tov View. Epunvevel v gicodo mov moporappaver omd to
Koppdtt View kot kaBopiletl, katdmv, TL EVEPYELEG TTPETEL VOL YIVOLV MOTE VO TPOKOYEL 1) KATAAANAN
amokpon mpog to ypnotrn. Otav arorteiton kémown emkowvovia pe ) Paon dedopévav, divel Tnv
avaloyn eviodn oto kopudtt Model. Télog, dtav £xovv olokAnpmbel OAeg Ol EVEPYELES €K LEPOLG
™G EPAPUOYNG, OTLUOVPYEL 1] EVIUEPOVEL KATAAANAQ TO KOppATL VIEW OGTE VoL TPOKVYEL 1] GOGTNH

OTEWOVIOT| TPOG TOV YPNOTN.
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H doywn g ave&dpmmme Kot avtotehodg AEITOLpYing TOV TPIdV HEPOV ornuaivel Otl, og pia opbd
oXeO0GUEVT] EQUPUOYT, TO KAOE péEpog opeilel va «ayvoely v dmapén Tov dAhov 600 Kal vo AElTovpyel
OKOUN KOl LOVO TOV. B EMLYEPNCOLLUE UE OPIoUEVA TTaPAdElyLaTo VO EENYNCOVUE TL GNUAIVEL ALTO.

INo Topdderypa, to koppdtt Model opeidet va avaktioetl opiopuéva dedopéva amd ) Pdorn dedouévov Kot va.
Ta Topaoyel, péow tov Controller, oto koppdtt View. Av avtd dev cuuPel (1., GOALLO 6TV EXIKOVOVIL UE
T Paon dedopévmv), N TPOPOA TPOg TO ¥PNOTN TPETEL Kot TAAL Vo UTopEcel va. dnuovpyndel agov to
Koupatt View opeidel va givar aveEaptnto Kot ovtoterés. e pia tétola mepintmon sivat omodekto va. Aginet
Y. €va ypdonua omd Vv 16tocerida. Ouwme, orolodnmote GALO oTotyeio TG 16T0cEADAG dev e€apTdrtan omd
oVTA To OdOUEVa, Oev emTpémeTal Vo, Agimel (T.y. pio Opra GLAAOYNG €16OJ0V Ao TOV ¥PNOTN). XE QLT
™mv mepintoon yiverol cogic tomg 1o MVC Bonbdet oty amocpalpdtowon (debugging).

To 6e0tePO TAPASEY O KOTASEIKVOEL TMOC M €V AOY® ebodoroyio, GLUPAAAEL TOL LEYIOTO GTI GUVTNPNGT TOV
kddwka. 'Eotm 6t yivoviol opiopuéveg aArayég ot Paon de0ouEVaV Kot amalteital va dAAAEEL 1| LOPPT TOV
gpotnudtov (SQL queries). Tote apkei vo petapindei avaidyong to kouudtt Model koi, pdiioto, Kovovikd

dev mpémet vo, alAGEeL amolbTmg Timota oto, uépn View kot Controller.
2.2.3 Ontikonoinen dedouévwv (data visualisation)
2.2.3.1 H ovOpaomivy avtiinyn

O avBpOTIVOG £YKEPOAOG AELTOVPYEL LE TETOL0 TPOTO £TCL MOTE VA TOPATNPEL KAVOVIKOTNTEG LEGA GE TVY O

dedopéva. Avtd pumopel va yivel KoATEPA avTIANTTO HECH TOPAOELYLATOV TTOV oyeTilovTal [l TNV Opao.

N

¢ 9

Ewova 2.4: mapaosrypo wov dgiyvel Tag 0 eykéParog npocsnadel va evromilel KavovikoTNTES.

2TV TopoTave €KOVa ametkoviovtol Tpelg padpot KukAol 6€ kaBévav amd Tovg onoiovug Aeimel Eva pukpod
pépoc. Avto, oe cuvdvacud e T Sdtasn TOV KOUKA®VY, KAVEL TOV £YKEPOAO TOL TALPATNPNTH VO GUUTEPAVEL
™mv vmapén evog Tprydvov. QotdG0, OTNV TPAYUOTIKOTNTO, OV LIAPYEL KAVEVO TPiy®mVo oTnv €kova!
Avtiotoyya, didpopeg évvoleg (T.y. Kot TN O1dacKoiio) yivovtal TOAD o €0KOAN KOTOVONTEG OO TOLG
avBpdToLS av o eTeENyN o cLVOSEVETAL OO EIKOVEG 1] G LOTO.

Eivar edkola avTiAnmtd g to va enelepyaotel KAmolog Evay TivaKo EKOTOUPVPIOV YPAPP®OY Etval apKeETH
dvokoro. To va eaybodv cvumepdopota, HAAGCTE, OO TETOLOLG OYKOVSG OEOOUEVMV EIVOL TPOKTIKA
advvato. Ot mivakeg pumopovv va ddcovv evOei&elg 0AAG etvol opKeTd amonTnTIKO Vo KOTOPEPEL KAVEIS v
evtomioel KavoviKOTNTEG LEST GE Kelpevo. AKOUN Kt Tov Kamolog epydleton pe mivakeg ivar oyedov BéPato

ott toug tafvopel pe kamow kpitipuw. ‘Eot® k1 ovtd, Ouwc, amoterel pic moAv Pooikn popen

15



ontikonoinong! Avoloyioteite 6t, pe v ToEVOUNOT KoL HOVO, O XPNOTNG £0T® Kol aovvoicOnta
ONUIOVPYEL TNV EIKOVA «EMAVD = KOAO, KAT® = KOKO» 1 TO QVTIGTPOQO.

Ola 00T, AOUTOV, KOTUOEWKVOOLV TN ONUOGCIO TOL EXEL YO TOV OVOPAOTIVO E€YKEQPOAO T GYNUOTIKN
avamopaoTacn UG mAnpoeopioc. O dvBpomog katavoel koAvtepo Evvoleg Kot e€dyst ypnyopoteEpa

CUUTEPACLLOTO OTALY TOPOTNPEL EIKOVEC Kot Gyt Tapd otav dtoPalet keipevo.
2.2.3.2 H onuoacio g ortikomoinons dedouévwy

Y& o0TO TO OKEMTIKO aKPPDC otnNPileTal Kol 1) OTTIKOTOINGT) SESOUEVAOV 1) OTTOI0 GTOYXEVEL GTO VO, OTAOTOLET
™V Topovcioon TV dedouévav, va, Bondd otny KaAhTEPN KOTOVONGT TOLE, VO SIEVKOAVVEL TNV e&aymyn
GUUTEPUCUATAOV OO OVTO KOl VO KATUOTNOEL O EVANTTEG TIC KAVOVIKOTNTEG TOL «KpOPovtay uéca ota
dedouéva. XN onuepvn emoyr], udAiota, pe Toug peyaiovg oykovg dedopévav (big data), n ontikomoinon
TANPOPOPIDY OTOKTE OKOUN UEYAADTEPT] GNUOCIOL.

Méow g ontikomoinong, to dedopuéva kabictavtar mpooPaciue kot exefepydoyio amd OAOLE KOl — TO
KUPLOTEPO — OO aVOPOTOLG TOV dEV £XOVV YVAGELS VIOAOYIGT®V. ' avtd €lval ovo1dOEG o1 EQPaPUOYES
OTTIKOTOINGNG TANPOPOPIDV VO TPOGPEPOVY SLUSPACTIKG YPUPTILOTO LLE T OTTOI0, 01 YPNOTEC VO, UTOPOVV VL
oAnAemdpovy. Eivar modd onuavtikd yia kdmolov wov 06hel va peletnoel dedouéva, vo, Umopel va ta
COIATPAPE KOl VO O€l apécmS TAOG avtd oAAGlel v amewkovion. To okdun onuUavTiKOTePO &ival va
UTOPECEL VO OVTIANQOEL T GUUTEPACUO OVTUTPOCMTEVEL GTOV TPUYUHOTIKO KOGUO avTH 1 oAAayn NG
OTEIKOVIONG.

‘Eva moAd Poacikd OQELOG TG OMTIKOTOINONG 0E00UEVOV OV GTAVIOL ETICMAIveTal €lval 1 ovadelEn
LovBoopévav dedopévav (corrupt data). Axpipodg émmg e Eva ypaenuo givor DKOAO Vo EVIOTIGEL KAVEIC
pio Kavovikotnta, eEicov e0kolo gival vo eviomotel KAt TOv glvor TpoPavdg mapdroyo Kot O Bo énpene
va cvopPaivel. Avtd pmopet va gival €va mOAD ¥pNOO CLUUTEPAGUO MGTE VO EVIOMIGTEL £VOL EGOPAALEVO
cLVvolo Oedopévev mov, OAVCIO®TA, UTopel Vo 0OMYNGEL GE €0QOAUEVO cvumepdopata. Avtictouyo,
KOTAOEIKVOEL EVOEYOLEVE GOAALATA GTN GLALOYY TOV JOUEV@V, T.Y. ddKaGio GLAAOYYG dedopévav,
o100 TPEG Kot YOV LOTOL KOTOYPOLPNG KTA.

[op’ Ao avtd, amid kol poévo 1 dnpovpyia evos Ypaenpatog dev eyyvdrtal 6Tt To Ypaenua givol mpdypott
YPoWo. Avéioyo pe Tn Soun TV dEGOUEVOV Kl avAAOYA LE TO GUUTEPAGLLOTO TTOV OVOUEVOVTOL, TPEMEL

Vo EMAEYETOL 1] KATOAANAN OTEKOVION KOl VO TPOoTiBeviar KaTdAANAeg duvatdmreg aAAnAenidpaong e

TOVG XPNOTES.
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2yetTikés gpyoaoics & epyaleia,

Xe outd TO KEQAAOLO TOPOLCIALOVTOL TPONYOOUEVEG OYETIKEC €PYUCIEC Kol VPIOTAREVH EpyoAEio
BlomAnNpo@opIKNG Ta 0Toio ¥PNOYLEVOVY GTNV £PELVO YOP® ATO TIG AAANAETIOPAcELS YOVIdiov—miRNAS Kot

omeTéAecV onpeio ageTnpiag yio TV Tapovca epyacioL.
3.1 Bioloyikés facerg osdouévay

"‘Eva amd ta mo onpaviikd epyoieio mov £yl GLVEIGPEPEL N PLOTANPOPOPIKN GTOLG PLoAdyovg epeLVNTEG,
etvar o1 Pdoelg dedopévav otig omoleg kataypdpetal opyavouéva 1 amoktnbeica yvaon yopw amd ™
Broroyio. H onpocio tov Pdoemv dedopévav yivetar OA0 Kol mo gUOOVIS TO TEAELTAI Ypovie, apyNS
yevouévng amd v €pgvva Yopw and 1o avBpdrvo yovidiopo (Human Genome Project). Ot Broloyikég
Bacelg dedopévav PonBodv 6to va opyavmBovv cuvapeic TAnpopopies, va amodnkenTohv KATEAANAL Kot va
etvan erevBepa drobéoipeg pécw dradiktvov. Emiong, n mopoyn TpoypopiaTicTIK®Y SETaPOV and Ti¢ PAoelg
dgdopévav givor onuavtikKog mopdyoviag mov Pondd TNV oLTOUOTOTOMUEVT) OVIOAAQYT TATPOPOPLDV
LETaED SoPOoPETIK®Y PACEMV dEOOUEVAOV EVHD SIEDKOADVEL KOL TV EVOOUATMGT TANPOPOpIdV and pio Baon
dedopévmv og pia G [11].

IMo v mopovca gpyacio ypNOYOTOMONKAV G TNYT TANPOPOPLOV OPIGUEVES OO TIC TAEOV GTUOVTIKEG
Broloycég Paoelg dedopévov,  Ensembl, n RefSeq ka1 n miRBase, ot onoieg kataypdpovy dedopéva yopw

amo ta yovidla (o1 600 mpmteg) kot o miRNAs (1 tekevtaio) avTioTol ms.
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3.1.1 Ensembl
3.1.1.1 Tsvika,

H Ensembl givor pio Broroyikn Baorn dedopévav Tov KATaypapel TO YOVISIOUN OPIGUEV®OY GTOVOLAWMTOV
opyovicumv. To eyyeipnua g Ensembl Egkivioe 10 1999 pe apopun v TpdTn mpocmddeio. Kataypopng
o0V avOpadTIvov yovididpatog. Kot v mpoomdbeio, kotaypa@nig TOL YOVISIOUATOS £YIVE 1) SOTIGTMON
TG, AOy® TG £KTaong Tov, 1 emtonueino”n tov (annotation) and avBpmdmovg (dnhadn yeypokivnta) o Oa
eméTpENE TNV €OKOAN Kol Ypryopn mpdcPoocn tov epevvntav otig mAnpogopiec ovtéc. ‘Etor 1 Ensembl
TPOEKLYE UE OKOTO va ompiovpyndel éva epyodeio yioo TV GLTONOTN EMCNUEI®ON TOL AVOpPOTIVOL
YOVIOIOUATOG, TV EVOMUATOOT KOl GAA®DV GYETIKGOV BLOAOYIK®OV dedoUEVOV TTOL NTav oM dwbéotua Kat,
TELOG, TNV O1ifecn OA@V OVTOV TV GUYKEVIPOUEV®V TANPOQOPLOV avolytd oto Atadiktvo. ‘Extote, n
Ensembl enextdOnie mold népa 0md 10 avOpdTIVO Yovidimpa Kot oHUeP TEPLEYEL 87 0pyavIGHODG.

H otocekida g Ensembl, extoc and 1o dedouéva yOpw amd to yovidubpota, mapéyel TAnbdpa epyolreiny
T omtoia a&lomolovy TV ektevi Paon dedopévav mov Exel dapopebsl. Ta epyaieia avtd vrwootnpilovy
™V €peuva, HETOED AAA@YV, 6TA TEdIN TG CLYKPLTIKNG YEVETIKNG (GLYKPIoEIS LETAED YOVISI®V S10(pOPETIKMDY
OPYOVIGU®V), EEEMKTIKNG Prodoyiag kot tng pHOuong g yovidtokng ékppaong [33].

H Ensembl napéyet ™ dvvordtta va katePfdost kaveic to. dedousva ¢ €iTe UE TPOYPOUUATIOTIKO TPOTO
(vapyovv KaTtdAANAeg mpoypappoTioTikég demapés — APIS) eite katevbeiov wg apyeio pe to gpyoleio

BioMart.
3.1.1.2 Movadika avayvapiotikd Ensembl

Kdabe Propopio mov eivan kotayeypappévo oty Ensembl Swbéter éva povadikd avoyvepiotkd. To
povadikd avayveptotikd g Ensembl opilovtoar omd 4 media (ta kevd yovv mpootebet yuo gvkpivela) [56]:
ENS xxx b yyyyyyyyyyyy . w

* ENS: ex tov Ensembl

*  XXX! V0 1] Tpial YPAULOTO TOL GNUATOO0TOVV GE TOLOV OPYAVIGILO OVIKEL TO €V AdY® Yovidro. [Ma ta
avBpomva Popdpila avtd To medio mapaieineTor.

* b éva yphppa 1o omoio cvuPolriCer to gidog tov Propopiov mov Koraypdestar. H Ensembl
KoTaypaeetl 3 €ion Propopiwv: ta yovidio mov cvpPorilovrar pe “G” (ek Tov gene), to peTdypopa
7ov ovpPoriCovton pe “T” (ek tov transcript), ta e£6via mov cvpPoriCovor pe “E” (e Tov €xon) kot
TG TPOTEIVES TOL cvpPoriCovtot pe “P” (ex Tov peptide).

*  yyy...: 12 ynoio mov anotedodv Tov avéovia aplfud Tov avoyvoplotikod. Avtdc o avEov apBpdg
etvar povadikds ovd opyoviopd Kot avd idog Propopiov.

* VWV M ékd0om ToL YoVISiov. ZNUEIDVOVLE, ®GTOCO, TMG OEV OVAYPAPETOL TAVTA.

O B10¢ av&v ap1Buoc pmopei vo epeaviletal 6€ dLOPpOPETIKOVS OPYUVIGHOVS KAl GE S10POPETIKOVS TOTOVS

Bropopimv. 'Etot, av thyel o 1d1og 12ymMeiog avwv aplfudc va YpnoILOTOIELTAL GE TOAAOVG OPYAVIGHOVG,
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VIapyel 10 medio mov dluKkpivel TOV opyaviouod. Avtiotorya, €mewdn o idtog avéwv aplBuog pmopei va
YPNOYOTOLEITOL Y10, SLOPOPETIKOVG TOTTOVG HopiV (.Y, YOVIOl0 Kol TPMOTEIVN), VTAPYEL TO YPAUUO TOL
dlapopomotei Tov THmo Tov Propopiov.

Hopaderyua: to yovidio TNMD otov avBpomo €xel avayvopiotiké to ENSG000000000005. TTapatnpovue
¢ dgv vrdpyel edio mov va cupPorilovv Tov opyavicpd. To 1610 Yovidlo 6TOV TOVTIKO £XEL OVAYVOPLGTIKO
ENSMUSG00000031250. Ta tpia ypdppoto mov cvopPorilovy tov moviiko sival to “MUS” ek tov “Mus
Musculus”. TTapatnpodue, enione, Tog To €idog Propopiov cupPoriletor amd to ypauue “G” katl oTig dVo

TEPITTAOCELS ALPOV TPOKELTAL Y10 YOVIOL0.
3.1.13 Exooaoeis yovidiwv

Koabbg 1 pehém tov yovididpotog vog opyavicpol eEeiiooetal, ot 1010tnTeg TV yovidiov kabopilovtot pe
peyolutepn axkpifelo kot ta avriotoyo katayeypapupéve dedopévo dopbmvovtal kot PBedtidovovtar. [
TapadELyLo, o€ €va yovidlo umopel vo optotei opOdtepT emionueioon g akoAlovbiog Tov, Vo EVIOTIGTEL UE
peyodotepn axpifeto n 0éon oL EnGve 6TO Yovidiouo 1 va vapéel aAlayn ota UEThypapd tov. Tétolov
€100vg aAlayég 001 yohv oty aA ey TG «£€kdoomc» Tov yovidiov. Eivar onuavtikd vo, dilevkpviotel, OUmc,
O oAhoyn TG Ekdoong dev onuaivel oAloyn ot Agttovpyia TOL yovidiov.

IMo mowo Adyo, duwc, vadpyovv ot ekdocelg; Evag epguvnmg mov peletd €vo yovidlo pio GUYKEKPUEVN
otyun, Pacileton otic mAnpogopieg g Ensembl ) otiyp] avti. Av petd omd Kdmoto ypovikd d1dotne ol
TAnpopopieg avtég aAld&ovv, €voc GAlog epguvntic mop’ Ot Bo peretd To 610 yoviowo, Oo PAsmer
dlapopetikég 1010tNTEG 08 oYéomn pe tov mPp®@To. To mPOPANUa avtd yivetor evtovdtepo av o Oe0TEPOG
gpevvnt¢ mpoonabel va Poacicel T HEAET) TOL emdved ot UEAETN TOL Tpomyovpevov. Edd, Aowmdv,
avaKkLTTEL TO €ENG oNUaVTIKO TPOPANUa: Top’ OTL KOt Ol dVO HEAETOLV TO 1010 YOVIdl0, avVOPEPOVTAL GE

SLPOPETIKES 1010TNTEG avToV. Emopévag givon avaykoio vo vrdpyel Kowd amodektdc TPOTOS KATaypoenS

Y10l TO TTOL0 OKPIBDOS GVVOAO 1O10TATOV 0TodideTon o€ Eva YOVIolo pia dedOUEVN ¥POVIKN GTIYUN.

Kot ovtd axpifag 1o mpofAnua emddovv ot ekdocels. Kdbe ékdoor tov yovidiov apopd évo GuYKEKPLUEVO
GUVOLO TOV YOPAKTNPIGTIKMVY OV arodidovTal GE ALTO MGTE Ol EPEVVNTEG VA YVOPILovy avd TAco oTIyUn e
ol £€Kk60GT TOL YOVIdlov SOVAELOLV KOl, GLVETMS, GE TO0 GUVOAO 1O10THTOV avapépovial. Av vrapEet
oAloyn otV €Kk0oom €vOg yovidiov, ot epeuvnTég Pmopovv vo yvopilovv apéocwmc Ot €XouV eVTOmIOTEL

oAAOyEG amd TNV TPONYoLLEVT] £KO00T KO, LAAGTO, TOlEG aKPPDS ahAayEc lval aVTES.
3.1.14 Exoooeic e Ensembl

Onwg e&nyndnke, kabmg 1 yvaon yopw omd 10 YOVISIOUN TOV OPYOVICUADV OLVEXMS PeATidveTa,
TPOKLITOLY OAAOYEG OTIC TANPOPOpieg TV Propopimv mov kataypdeet 1| Ensembl. Kabbg ta dedopéva avtd
avavedvovtat, 1 Ensembl dnuociedel kovoipieg ekd0ceElg TG GVVOMKNG Bhong dedopuévav g, TEPITOVL
avd 3 unvec, pe OAEG TIG aALAYEG TOL EVIOTIOTNKAY PEGH GE AVTO TO ¥POoVIKO dtdotnua. O Adyog mov yivetal
avtd elvor ywoo vo umopodv va LIapyovv kdmolwo otafepd onueio ovaQopdg oTNV KATAYpAQT TOV

yovidiopdtov kot vo unv Ppiocketot n fdomn dedopuévav o pia dopkn Katdotaon evnpépoong (dpa Kot pio
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acvvenn Katdotaon). ‘Etol, av dvo gpevvntég ypnoonotovyv v idta €kdoomn tng Ensembl EEpovv mamg
doVAEVOLVY EMGVE GTO 10100 HESOUEVA KaL, OVTIGTOLYO, OV YPT|CLLOTOLOVV SLOPOPETIKEG EKOOGELG UTOPOVV VO
yvopilovv emokpiPmg moleg gival ot dapopég ota dedopéva tovg. Av 1 Pdorn dedopEVeV EVILEPOVOTOY
oLVEXMDC Kol Oyl UE €KOOCELS, TOTE dev Ba vanpye TPOTOG Vo Yvopilovv ot epevvNTEG av epyalovTal ETOV®
oto. i1 dedopéva 1 Oyt Kat, av Oyl Oev Ba vIMpye TPOTOG Vo yvopilovv moteg gival ol Omoleg dLopopEC.
[Ipéner vo. onueiwdei, BéPota, moc pion kowvovplo ékdoon ™ Ensembl dgv cuvvemdyetal vroype®tikd

oAoyég oe Kabe Katayeypappévo Bropopio.
3.1.2 RefSeq

H RefSeq eivon pio Bdon dedouévav mov katoypl@el KOADS EMICNUEIOUEVEG, UM ETOVOAAUPBAVOUEVES
axorovbieg DNA, RNA kot Tpmtelvdv yio TIg omoieg Tapéyel eKTEVELG avapopég Tpog AAAeS, eEMTEPIKES
myég mAnpogopidv. Xn RefSeq kataypdpoviar axorovdicg svkapuotikdv opyaviocudv, 1wy, Paktnpiov,
apyarofaxtnpiov kabmg kol towiAlov dGAlov opyovicumv. H RefSeq amotelei pio Bdon ocvykepoaouod
TANPOPOPIDY YOP® 00 TIG AKOAOVOIEC TTOL KATAYPAPEL, TOGO MG TPOS TNV AAANAOVYIN TOVG OGO Kol MG TPOS
TIG YEVETIKEG KOl AELTOLPYIKES TOLG AN POPOPIEC.

H Pacwkr g dapopomoinon amd aiieg PAcels dedouévmv yia akorovdieg eivarl ott, Tpoomadel vo amopvyet
TV TOALOTAN KaTaypagn Tng idtog akolovbiog vwd SLPOPETIKA OVOUNTO 1 HOVOOIKE OvVayVOPIGTIKA.
Qo1060 0wTd gV OamoKAeiel TV KATAYPAPY] EVOANOKTIKOV UETAYPAQ®V TOv idtov yovidiov (alternative
spliced transcripts) 1 evoAAOKTIKGOV LOpOV pog Tpoteivig [12].

Onwg¢ ko 1 Ensembl, €11 kou np RefSeq pmopei va ypnoonombei mg mnyn yo thv akolovbia yovidiov kat

LETAYPAP®V EVOS OPYOAVIGLOV.
3.1.3 Avueroryics petalv Ensembl 1Ds ko RefSeq 1ds
3.1.31 To mpofinuo. twv avtiorotyiocewv

[ToALég popéc oe d1dpopeg epyacieg amarteitan vo Ppebel pia avtiotoyio petald Tov oKolovbidv piog
Bdong dedopévav pe pio GAAN. To mpoPAnua avtd givar apketd éviovo peta&d Ensembl kol RefSeq kobibg
Kot ot 000 Tapéyovv dedopéva Yo Yovidlo Kol LETAYpOpO €vd ypnolonolobv 1 Kobepion to dkd NG
LLOVOOTIKA OvVayVOPIOTIKE. Xe Kamoles tepmtdoelg eivor avaykaio va Bpebel éva petdypago mov opiletar ot
pio o€ oo petdypao g aAing aviiototyel. H duckoAio mpokimtel S10TL vielcEépyovTot BEUaTH GYETIKA (e
™V emonpeioon Tev akolovdumv, moleg cupfdoelg akolovbel Kabe mny”, TOG ANEONKAV Ta dedopéva TG
aKoAovBiog KTA.
Ko ot 000 avtég myég mapéyovy Kamoleg avtioTolyiec. 26Td00 Kot TAAL TPOKVTTEL TPOPAN O S1OTL:

* H xé0e nnyn opilel Tig avtioTotyies pe d1Ko g TpOTO.

* Ot avtiotoyieg dev egivan éva mpog éva. ILy. mapatnpndnke TG o€ TOAAEG TEPMMTMOCEIS £val

petaypago g RefSeq avtiotoyyileton oe mepiocotepa amd éva petdypoeo g Ensembl,

ave&opTNTOS TOL O OTTO TIG SVO YPTNGILOTOIEITUL G TTNYT TOV OVTIGTOLYIGEDV.
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*  Xravio ol dVO TNYEG CLUPMVOLY GTIG AVTIGTOLYIEG TTOV TPOTEIVOLV.
3.1.3.2 CCDS project

H CCDS (https://www.ncbi.nlm.nih.gov/projects/CCDS/CcdsBrowse.cgi) ivar pio Baon dedopévav mov

dnuovpyeital akpPdc pe owtd tov okomd: vo optobodv avtioToryieg Kowd amodekTéc Kol amd T 600
emuépovug mnyéc. ‘Etaipn Pacikn emdinén anotedel, eniong, vo LIGPYEL COLUPOVIO O TPOG TNV EMIOTIEI®ON
TOV oKoAoVOLDV artd Tig emuépoug mnyéc. Qotoco, akoun kar 1 CCDS, dev katapépvel mavto v, opicel pio

«1 mpog 1» avtiototyio peta&d petayplpmv Tv 600 TNYDOV.
3.14 miRBase
3.14.1 Tevika

H miRBase eivar Broroyikn Baon dedopévev oty onoia kataypdeovior miRNAs, ot akolovbieg Tovg
KaOdC Ko GALEG oyeTIKEG TANPOQOpPies. TN PAcT KATOYPAPOVTOL 0EO0UEVA TOGO TMV TPASPOU®Y OGO Kol
Tov dppuov miRNAs [34].

AOY® NG £VTOVNG EPEVVNTIKNG SPAGTNPLOTNTOG YOP® amtd To. MiRNAS, kawvovpia miRNAs avakaddmnTovtal
ouveydc v ot péhodot emonueiwong TV okolovdidy Tovg TokiAlovy. Yo avtd To mpicuo Oempeital
OTOQAGIOTIKNAG onpaciag n Ymapén evog GuVOAOL dedoUEVOV VYNANC ToldTNTAC, KOWA OTOOEKTOD MG
&ykvpov, yOopw ond ta miRNAs. I'ia mapdderypa, Evo ToAd Pacikd TpOPANA TOV EMPETE VO OVTILETOTICTEL
TOAOLOTEPOL KOL TO OTOT0 TPOEKLYE AOY® TOV SUPKDS AVENVOLEVOV VEDV YVAOCEDY YOP® omd To. miRNAS
Kol T Agwovpyio Tovg, MoV va KabBoplotel évag otafepds Kol GLVERNG TPOTOC OVOUOTOAOYING TV
Kavovplov miRNAs. [13]

Anpovpynnke to 2002 evd n tedevtaia avavémon g €ywve 1o 2014 pe v ékdoon 21. Xe avty Vv
ékdoon kataypaeovral 28,645 npodpopa miRNAs and ta onoia tpokvmrovy 35,828 @pipa miRNAs g 223

drapopetikod opyaviopovc. To dedopéva g eivar eevbepa drabéoipo oto Atadiktvo [34].
3.1.4.2 Ovouoroloyio twv miRNAs
H doun tov ovopdtov tov miRNAs givor 1 €€ng [35]:

xxx —mi[r, R] —yyy - [3, 5]p

* XXX! 10 medlo owtd oamoteAeiton amd Tpio  ypdupata Kot ovuPoAiler tov  opyavicuo.
Xpnowomotovvtal ot tprypappator kodikoi KEGG 6nmg “hsa” yw tov dvBpwmo, “mmu” ywo tov
TOVTIKO KTA.

* To devtepo medio mepréyet

i)  mir av mpokettat yio TpOSpopo miRNA

i)  miR av mpoxettar yio dpyro miRNA
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* yyy: 10 wedio avtd mepi€yel évav apBud o omoiog amodidetal ota MiRNAs katd cepd otov
ovouatiCovtot. ILy. av 1o tedevtaio miRNA mov €yel avakaivebel otov movtikd givar 1o 412 10
emopevo miRNA mov B avoakodlvedei 0o apiBundei 413. Qotdéc0 68 OWTO TO MESiO UTOPOHV V.
VILAPYOLV OLOLPOPOTOGELS KAT TEPITT®OT TTOL Ba €ENyNBovV TapaKdTo.

* To tekevtaio wedio eppaviletar povo og opicuévo mpue miRNAs kot onuatodotel and oo dkpo
oL TPddpopov MiRNA wponAbe 10 dpipwo miRNA. Qotdoo vadpyovv Kot dpiua MiRNAs yopig
av1o to MEdio, .y, hsa—miR—2110.

i)  5p:ex Tov “5 prime” ko onuaivel 01t 10 dppo miRNA nponibe and 1o 5° dxpo.

i)  3p: ex Tov “3 prime”, avrictorya.

Qo1060 VIdpyoLY 600 pepovopEveS eEapioelg oTovg Kovoveg avtovg. Ta miRNAs let-7 ko lin-4 éyovv
dloTNPNoEL To GVOUd TOVE Y®PIC TO dEVTEPO TTEDIO VAL avarypael “mir” evd Kot evoeyouevo véa miRNAs tov
OlKOYEVEIDY oWT®V ovveyilovv va Aapupdvovuy avtd 10 S10popeTikd OGvopo. Avtd YiveTOl Y10 1GTOPIKOVS
Adyoug kofotL avtd ftav ta Tpdta MiIRNAs mov avakaAlvednkav avoiyovtag ovtd 1o véo medio. Ta

miRNAs ovtd aviveddnkav Tpodm eopd oto vnuatddeg Caenorhabditis elegans [2].

Hopaodeiyuara: hsa—mir—32, mpddpopo avOpdmvo miRNA. hsa—miR-32-5p, 10 dpywo miRNA mov
TPOKVTTEL o’ 10 57 dkpo TOL Tponyoduevov mpoddpopov mMiRNA. mmu-mir-32, wpddpopo miRNA

TOVTIKOV L€ 1010 axoAovBia pe To avtioToryo Tpddpopo atov avipwmo.
3.1.4.3 Aiopoporomoeis otnv opiBunon miRNAs

Opiouéveg popég to. ovouata towv miRNAs mapovstdlovy diapoporomoels 6to tpito medio [35].

* (pe Baon 1o mponyovpevo moapdderypa) Edv 1o véo miRNA tov movikod etvon mapep@epés e 10
miRNA cel-miR-250 (to omoio avikel otov opyoviopud Caenorhabditis elegans) tote o véo miRNA
Tov movtikov mhavotnta Ba ovopaotel mmu-mir-250 ko oyt mmu-mir-413 onwg Oo MTov TO
OLVOLLLEVOLLEVO.

*  Awgpopetikd mpddpopo miRNAs and ta omoia wpoépyoviar oyeddv mavopoldtuma dpyo miRNAs
noipvovv ovopato 6mwg hsa—mir—138-1, hsa—mir—138-2.

*  Awngpopetikd mpddpopa miRNAs tov onoimv ot dpiueg akolovbieg powdlovv aArd og pikpdTEPO

Babuo Aappdavovv éva emibepo pe ypappota. Iy, hsa—mir—130a, hsa—mir—130b.
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3.1.4.4 Movadwka avayvawprotiké miRBase (miRBase accession numbers)

Apywd pémel va emonuaviel 6Tt o aplBuog oto Tpio medio tv ovopdtov tov miRNAs d¢ oyetileTon pe

TOV PO 6TO LOVOSIKA avoyvoptoTikd Tovg. Ta povadikd avayvopiotikd g miRBase akoiovbovv v

e€ng Sopn:
MI (MAT) XXXXXXX

e MI: oo mpdbepo Kabe avayvopiotikov. Yrdpyel mdvro.
* MAT: ek tov “mature”. Ewcdyetor pévo yuo o dpipo miRNAs kot copfoAilel av to povodikod
aVaYVOPIGTIKO OVTIGTOXEL 6€ Tpddpopo 1| dpio miRNA.
* XXXXXXX: EXTAUYNPLOC aKkEPOLOG 0HEMV apOOg TOV avayvoploTikoD. Mmopel va cuvavtdtol o i610¢
apOpdg oe mTpodpopa kot mpiue miRNAS.
Ed® mopatnpeitor mmg dev vadpyel Olpopomoinct OTO UOVOOIKE OvOyVOPIOTIKA OVAAOYO UE TOV
OPYOVIGHO, OTIMG GLUPAIVEL pE To avayvmploTikd ¢ Ensembl.
Hopadeiypara: MI0000077 mov avtictorel oto mpddpouo miRNA hsa—mir-21. MIMAT0000077 mov

avtiotoryei oto dpywo miRNA hsa-miR-22-3p.
3.2 2viloyn froloyik@dv dgdouévay

3.2.1 Apyeia froloyikav deoouévawv

O1 dudpopeg Proroyikég Paoelg dedopévav d1abéTovy SAPopovs TPOTOLS Yo Vo Kdvouy dobéoyio To
dedopéva Tovg Tpog Katéfacua. Xe ToAES TepuTdoelg dwotifevian epyaieio mov Bonbovv Tovg ypnotes va
kaBopicovv pe axpifela moro (Vwo)ovHvoro TV dedopévov pog Bdong dedopévav BELOLY Vo ATOKTGOLV.
"Eva této10 Topadetrypo givat to BioMart 1o omoio avaAvetol 6tn cuvéxELa.

Qotdo0, aveEapTTog 0md To av TaPEYOVTaL TETOWL EPYOAELD, Ol TEPLoGOTEPEG Plroloyikés Pdoels dedopévav
emAéyouv vo, doBéTovv Ta dedopéva TOvG Kot ®¢ amAd apyeia keypévov. To Paoikd mAEovEKTNUO TOV
apyelov Keywévoo eivor 0Tt eival EDKOAN aVAYVAGILE OO OTOLOVONTOTE EMEEEPYAOTY] KEWEVOL Kot Gpa. O
gpeELVNTNG Umopel duecsa va dPdoetl Kot va aglomotoet ta dedouéva. Eniong, ta étolpwa avtd apyeio ivat
TOAD YPNOULOL OV O EPEVLVNTNG XPEALETAL LEYAAO HEPOG TV OESOUEVMV OTTOTE OEV EEVTNPETOVV TAL AVAOTEP®
avapepBévia epyareio. To mpogavég pelovékTa, ®oTOC0, glval OTL 1 ATAT KATAYPOUPT TOV TANPOPOPLOV
o€ «ehevbepo KeIIEVO» GaPAS O€ SIEVKOAVVEL TIC OVOAVCELS.

To avtdv akpiPdg to Adyo €xovv dnpovpyndel dikéc «dopopenoceiey apyeiov (file formats) ot onoieg
kaBopifovv pion cuykekpylévn doun £TGL MOTE Ol TANPOPOPIEG VAL KOTOYPAPOVTOL LEV GE €va amhd apyeio
KEWEVOL OAAG 0VTO Vo YIVETOL CLGTNHOTIKE Kol opyavopéva. H cuotnuatikn Kotoypae] Tov TANpopopiov
OVEAVEL TNV OVOYVAOGTLOTNTO TOL apYEiov evd To emMmALOV KEPOOG givat 6TL Kabiotd dvvartn v enelepyacio
TOV OPYEIOV QVTOV 0O TPOYPAULATH VTOAOYISTMOV. AvTh akpiPdg 1 dvvatotnta B adlomombel apyodtepa

KOl GE QUTN TNV €pyacia.
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Tétowo €101k SOPOPPOUEVE apyEins KEWEVOD YPTCLLOTOIOVVTOL EKTEVAMS Y10 TIV KOTOYPOPT TATPOPOPLDYV
EMONUEIOUEVOV aKOAOVOIDY. Mepicég ToAD dnpogireic Slopopemoelg apyeiov yio akolovbicg elvar ta:
EMBL flat—file format, FASTA, FASTQ, GenBank kabm¢ xot dAleg.

3.2.2 BioMart

To BioMart givai éva gpyaieio mov mapéyetl pio moAd @uAkn Slemapn ¥pNoTn Ue 6Komd Vo S1ELKOADVEL TV
e€aymyn TAnpoeopldv and Pacelg dedopévmv ympic vo, amatteitol o xpotg va yvopilel Tpoypouuationd M
m odoun g Paong odedopévmv. Ilpokertar yioo éva TOAD ONUOEIAES Kol Ol00E00UEVO EPYOAEID TTOV
YPNOOTOLEITON EKTEVDC 6€ TOMEG Prodoyikég Baoelg dedopévav [36, 37].

KdéBe popd mov o ypiotng mpayuartonotei pa ovalitnon oto BioMart, dnwovpyeiton évog mivakag pe ta
aroteréopata g ovalnmone. O ypnomg entriéyel ol media WotTev embupel vo copmeptAdpel otov
wivaka, (ONAad1 TIg GTHAEG TOL TTivaka) VG UTopel va opicel eidtpa Tov meptopilovv molo amoteléouata Oa
ovoumepineovy. Téhog, 0 mivaxag mwov mpokvTTEL elcdyetan o évo apyeio HTML, CSV, TSV 1 XLS,
OVAAOYOL [LE TNV ETIAOYY| TOV ¥PNOTN.

H Ensembl mapéyst avtd 1o gpyaleio oty 16T06EMBA TG Y100 VO LTOPOVY OL YPNOTEG VA, AVTAODY YOVISIOKA
dedopéva, omd ™ Paomn dedopévav e To gpyareio avtd a&lomombnke kot omd eudc, omwg Oo meprypapel

670 KePAAL0 6.

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors

[ 2 tow ] @ Count | B Rosute |
Dataset Please select columns to be included in the output and hit 'Results’ when ready
Human genes (GRCh38_p7) Missing non coding genes in your mart query output, please check the following FAQ
Filters . -
[None selected] ﬁ Features & Var!ant (Germllr\el
= Structures ¢ Variant (Somatic)
Attributes © Homologues © Sequences
GeneID
Transcript ID B GENE:
Description Ensembl
Chromosome/scaffold name ¥ Gene ID I APPRIS annotation
Version (gene) ¥ Transcript ID W Associated Gene Name
Associated Gene Name I Protein ID I Associated Gene Source
M ExonlD I Associated Transcript Name
¥ Description I Associated Transcript Source
Dataset ¥ Chromosome/scaffold name ™ Transcript count
[None Selected] " Gene Start (bp) 7 % GC content
" Gene End (bp) I Gene type
I Strand ™ Transcript type
™ Band ™ Source (gene)
™ Transcript Start (bp) I Source (transcript)
I~ Transcript End {bp) ™ Status (gene)
™ Transcription Start Site (TSS) ™ Status (transcript)
I Transcript length (including UTRs and CDS) W \fersion (gene)
™ Transcript Support Level (TSL) ™ Version (transcript)
" GENCODE basic annotation

Ewova 3.1: n 006vn Tov BioMart ety wotocelida tng Ensembl
3.23 EMBL flat—file format

[38] Kabmdg n miRBase dwbétet ta dedopéva twov miRNAs oe apyeion “EMBL flat—file format” emdéydnke
VO TOPOVGIOCTEL VTN TN SUOPP®ON He Kamowa Aertopépeta. Ta apygic avtd ¥pNoYLOTOIOVVTOL Y10, TV

Kataypagn dedopévov yo. akorovbieg popiov DNA kot RNA. T v kotaypapr] Tov akolovBidv kabmg
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KOl TOV EMUEPOVS WOOTHTOV NG Kabepiog, éxel oplotel pio cvykekpyiévn doun v omoio, TPEREL Vo
axoAovbel éva tétowo apyeio. Ta apyeio “EMBL flat—file” nepiéyovv keipevo og amAn yhdooda, apa givol
KOTAVONTO amd TOVG avOpMOTOVS, VM 1 SOUN TOLG €ival GLGTNUATOTOMMEVN Kol dopBpopévn pe tétolo
TPOTO MOTE VO EIvOl EPIKTA 1| emelepyacio TOVG Ao VITOAOYIOTY.

‘Eva. apyeio opyavavetal e eyypoapéc Omov Kabe eyypapn meptloufavel OAeC TIG TANPOQEOPiEC 7OV
oyetiCovtal pe po cvykekpiuévn akorovdio. o kodvtepn Katavonon, Tapatibetol oTny ETOUEVT] GEAIDN
évo. mopadetypo. eyypagng and to apyeio g mMiRBase. Kabdg kabe apysio pmopel va mephoufdvet
dedopéva, yio ToAAEG akolovBieg, amotereitan omd TOAAES TETOLEG EYYPOAPES, TN MO KATM ammd TNV GAAN.
Onwg eaivetol 610 Tapddetypo, KOs eyypoa@n opyovmVETOL GE YPOUUES VD KaOE ypapuun Eekvael pe vav
KoK, O KmOKOC amotereital omd dV0 YPAUUATO, Kol GIUOTOSOTEL TOV «TOTO» TNG YPOUUNG. AVAAOYQ UE
TOV TOTO TG, LN YPOUUT UTOPEL VO TEPLEXEL LOVO Eva €00¢ TANPOPOPiag eV 0 TOTOC opilel Kal Tn GVVTUEN
™¢ ypouung. H cepd pe v omoia gugovioviol ot ypopupéc eival cuyKeKPIEVT T MGTE Ol TANPOPOpPIEg
VO KATOYPAPOVTOL LLE TNV 10100 GEPA O OAEG TIG EYYPOAPES.

Avéloyo e Tov Kdiko, Aouwdv, Eva mpoypappa tov dPalel tétown apyeio umopei vo yvopilel exaxpiPog
Tt 60vTaén €xel vt N Ypouun. Avtd akpiBmg to yapakmmplotikd tov apyeiov “EMBL flat-file” sivat mwov
To KaO16Th gVKOAN EMEEEPYAGILN OTTO VTTOAOYIOTY).

Yrdpyovv morlol TOTOL YPOLUUDV KATOLOL €K TWV OTOIMV VRAPYOLV TAVTOTE GE [ €yypapn Vo, GAAOL,
VIEPYOLY HOVO v M avTIoTOLYN TANPOQPOpPia LILGPYEL Yo ol €yypoer]. Ot oNUOvVTIKOTEPOL TOTOL YPOL LDV
etvar ot €1 ¢ (ko vapyovv og kdbe eyypaon):

* ID (identification): n evapxmpio ypapun ke eyypaenc. Iepiéyet opiopéva Paoikd ototyeio g
axolovbiog 6mmg To 6voua, 1o £idog fropopiov (DNA/RNA), to ufiKog TG, ToV opyovicud KTA.

* AC (accession number): to Hovadikod ovayvopioTiKO ™G akoAoLBiag cOUE®VE LE TNV TN TOL
dabétel 10 apyeio. v mepintwon g MiRBase avtd eivar to miRBase accession number.
Qo61600, KaTd TEPIMTTMON, UTOPEL VO OVAYPAPOVTAL TOAMATAL OVAYVOPIGTIKG TNG akoAovBiog Kot
oOUPOVO 1e GALEG TNYEG.

* DE (description): n avaAvtiki Teptypa@n TG okoAovdiag.

* R[A T, L N,C, P, X, G] (reference): 6cot kwducoi Ekvodv amd “R” cvpPoriCovv ypappéc ol
omoieg apopolv eEMTEPIKEG AVAPOPES, T.Y. ONUOCIEVSEIS. Ot ovaPOpEég ALTES AOTEAOLV TNV TN
TOV TANPOQOPIOV NG €yypapns. Kdébe kmdikdg apopd €va cLYKEKPIHEVO YOPAKTNPIOTIKO NG
e€MTEPIKNG AVOPOPAS, OTWS GVYYPUPENS, TITAOG, ToToBEGIn KTA.

* CC (comment): ypouun mov mepiéyet oyoho. To oxdMo pmopel va apopd v idio tnv akoiovdio
eite va amotelel devkpivion kdmolov dedopévov aAANG ypauuns. Iepiéyel ehevbepo keipevo kat dev
aKoAoVOEL KdTol0 GLUYKEKPIUEVT] GHVTAEN.

* FH (feature table header): ypnouedel 6to va d1gvkoAHVEL TOV AVOP®TO AvoyvdGTH Vo avTidnedet
Tt onpaivouv to medio mTov akoAovBoVV OTIG EMOUEVEG YPOUUEC. ATO TOV VTOAOYIOTH] UTOpEL va

ayvonfet eviedmg. Kabopilovv tig otnheg evog «mivaka yopakTnploTik@vy» mov Ba akolovbnoset.
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ID hsa-let-7a-1 standard; RNA; HSA; 80 BP.

XX

AC MIO000060;

XX

DE Homo sapiens let-7a-1 stem-loop

XX

RN [1]

RX PUBMED; 11679670.

RA Lagos-Quintana M, Rauhut R, Lendeckel W, Tuschl T;

RT "Identification of novel genes coding for small expressed RNAs";

RL Science. 294:853-858(2001) .

XX

cc let-7a-3p cloned in [6] has a 1 nt 3' extension (U), which

cC is incompatible with the genome sequence.

XX

FH Key Location/Qualifiers

FH

FT miRNA 6..27

FT /accession="MIMAT0000062"

FT /product="hsa-let-7a-5p"

FT /evidence=experimental

FT /experiment="cloned [1-3,5-8], Northern [1], Illumina [9]"
XX

SO Sequence 80 BP; 21 A; 15 C; 19 G; 0 T; 25 other;

ugggaugagg uaguagguug uauaguuuua gggucacacc caccacuggg agauaacuau 60
acaaucuacu gucuuuccua 80
//

Ewova 3.2: éva tpfpo apysiov pe EMBL flatfile swapopooon

FT (feature table data): to xvpimg pEPOG TOL «IivaKa YOPOKTNPIOTIKMOV» TO OMOI0 TEPIEYEL
OGLYKEKPIHEVES 1O10TNTES TG akolovBing. Avaioya pe to Plopdpilo, mepthapPavovtal W10TNTeES TOV
Bepobivtal GNUOVTIKEG Ylo. TOV TPOGOIOPIGUO TOV N TNV TEPLYPOPN TNG Agltovpyiog tov. [
TOPASELYLOL, TTEPLOYES WOLHTEPOL EVIAPEPOVTOG EXAV® GTO PLOLOPLO OVOYPAPOVTOL EOM.

SQ: M apyK” YPOUUn TNG akoAovBiog Le Ta YEVIKE YOpaKTNPIOTIKG TG OTMG TO UKOG TNG Kol TNV
KatapéTpnon tov facewnv. Qotdco dev tepiéyel kaBolov and v aAlniovyia fdoemv.

[kevo]: pe xevo Eexvovv ot ypappés mov meptExovy v aiinlovyio Bdcewv g axolovdiag kot
VROYPEWTIKE akoAoLOOOV apéowe petd T ypopun pe kwdkd SQ. Ot Bacec avaypdeovial og
opadeg tov 10 evd kdbe ypouun mepiéyel 10 TOAD 6 TANPES OUAOEG. XTO TEAOG TNG YPOUUNG
avaypapetor 1 0éon (o apBuog) g teievtaiog Pdong tov TUMHOTOG TG GAANAovLYiOG TOL
TEPIEXETOL GE QVTN TN YPOLLLUT).
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o XX: kevn ypouun mov tomobeteitol o€ KATGAANAO onuein HOg EYYPAPNS OOTE Vo, dtoyopilel Tig
VITOLOUTEG YPOUUES GE OHAdEG e ovvapeig TAnpoeopies. To XX ypnoyomoteitot yio va daywpilet
TG KEVEG YPOUUUES OLLOOOTOINONG OO TOV «KEVO KOO oV cLUPoAIlel Ypappés akolovdiog.

e | I: teppatikn ypouun kdéBe eyypopnc. Xpnoiuedel povo yuo va dwoyopilel T €yypoeég Ko,
TOVTOYPOVA, VO, EICGYEL Mot KEVR YPOUUN OvVAUESH TOvg (SlopopeTikd Oa pmopovce OmMA®DG V.

onuorodoteitarl ) évopén pag véag eyypaeng ue wo, ypouur 1D).
3.24 To apyeio Ty miRBase

Onog gaiverol ko oto mapdderyua, oto apysio tng MiRBase kdbe eyypaen apopd £va mpddpopo miRNA.
To @pyo miRNAs dev amotelodv Eexmplotés yypoeéc aALG amaplOpodvIol HEGH GTNV EYYPUPT TOL
podpopov miRNA a6 1o omoio Tpoxvmtovy. H kataypapr tov dpiuov miRNAs yivetoal otig FT ypoppéc
uog eyypoenc. o kdbe dpipo miRNA mov kataypdeetor onpedvovtal, Katd celpd, ot eENg ot 1010TTES
TOV:
*  Mia ypopuun mov onuotodotei Eva véo dpiwo miRNA. H ypouun npdto avoypdest ™ ALEN “mirna”
Kot petd T1¢ 0éoeig endvm oto Tpddpopro miRNA omov Egkvd kot otopatdel To @po miRNA.
*  To povadikod avoyvoploTtiko tov @pipov miRNA.
*  To dvopo Tov dpyov miRNA.
e Av n dmopén tov ev Aoym opipov miRNA €yel emaindevtel TEWPAUATIKOS KAL, OV VOl, 0o Tol
TEPALOTAL.

¢ AMeg emmAEoV TANPOPOPIEC TOV EXOLV, TOAVAOC, TPOGIOPLOTEL.

ISwiitepn mpoooyn xpetdletal ot SPOPOTOiNGT TOV HOVAIIKAOV OVAYVOPLOTIKOV LETAED TV TPOSPOUMY

kot Tov opyeov miRNAs. Onog e&nynonke, kdbe eyypaen amotelel kotaypapr| evog mpddpopov miRNA.
Apa n ypappnq AC pog eyypagng 0o avopEpeL To avayvopioTiko Tov avtictoryov pdédpopov miRNA. Ta
povadikd avoyvoplotikd tov opipov miRNAs avagépovtar ot devtepn om’ tig FT ypappés mov
TEPLYPAPOLY TO €V AOY®D dpto miRNA.

ZnUEdVOVLE, 0KOUT), TG TO apyeio mepthappavel Oha T miRNAs, OA®V TV 0pyovICUOV.
3.3 AZyopi1Buot mpoflewns alinlemopacewy

3.3.1 T1 eivar o1 alyop1Buot Tpofreyns aiiNIemOPAGEDY Kal TG AEITOVPYOVY

Onwg e&nyndnke ot glc0aymyn, 1 HEAETN CAANAETIOPACEMV LLE TOLG KAOAGGIKOUS EPYASTNPLOKOVS TPOTOVS
etvan apketd ypovoPdpa Kot S0oKOAN. Avtd cupPaivel EmEdN TOGO TO LETAYPAPA TOV TPEMEL VO EEETACTOVV
600 kot 100 miRNAs eivar mdpa moAAd ko emopévmg to mANnBog tov mbavdv aAiniemdpdoemv TPog
e&étaon etvor waitepa peydro. Ynd avtd 10 mpiopa oavomtdybnkov ot akyopiBpolr mwpodPreyng

AAANAETIOPAGEDV e KOO VoL S1EVKOAUVOLY ToV eVTOTIGUO TBovaV (gvydv petaypdpav—miRNAS.
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Ot alyopBpotl mpoPrewng eivar alydplOpol Tov exKTeEAOVVTOL OO VIOAOYIGTEC. Q¢ gicodo Aaupdvouv tnv
aAAndovyio Tov peTaypdemv kol tov miRNA mov 0o peletnfodv kabmg Kot 1o povtédo Tpofieync mov £xel
avantuydel. Kotomw epapuolovv to poviého mpoPreyng endvo o€ antd to HeETdypapo kot To miRNAs €161
WOOTE:

i)  va evromicovy mBbavéc aAnAemidpdoelc,

ii)  va arodhoovv pio Babuoroyio oe kKGO mOavh aAAnAenidpaon,

K01 VO, dDGOLV T0, TPOKVTTOVTA OMOTEAECUATA G ££000.

Emyeipovtag po moAd Pacikn €EQynon tov mdg ASLtovpyodv ot aiyopduol TpoPreyns, avapépovue OTL
apyka e&etalovv T cvopmAnpopatikotnto petaéd tov miRNAs kol tov petaypdoov—otoymv. Edv n
neployn mpdcdeong tov miRNA (seed region) mopovctdlel GLUTANPOUATIKOTNTO PE KATOIEG TEPLOYES EVOC
petaypdeov tote VIAPYEL TOAVOTNTO AAANAETIOPOONG OE QVTEG TIG CUUTANPOUOTIKEG TEPLOYES. [1épav ¢
coUTANpOUATIKOTNTAG, PBEPata, o kabe aAydpiOuoc e€etdlel kol S1aPOPOVE AAAOVG TOPAYOVTEG Yol V.
amopavOel av pia TePLoy TOL peTaypdeov anotelel dvimg mbavn mepioyn tpdodeong (binding site) v oy.
Mepikoi tétotot mapdyovteg eivat [3] katd TOGOV T0 GLYKEKPIUEVO TUALA TNG CAANAOLYING TOV UETAYPEPOV
dwatnpeitot kol og GAlovg opyavicpovg (Site conservation), 1o £idog Tov Phoewv otV TEPLOYN TPOGOEOTC,
TO YOPOKTNPIOTIKG TOV YEITOVIKOV TPOG TNV TEPLOYN TPOCOESNS TEPLOYDY, OV T TEPLOYN TPOCIESNS
Bpioketar oto 5° 11 o010 37 dkpo TOoL peTaypdeov K.G. 'Etol, telkd, kaBe alyopiBpoc omodidel pio

BaBpoioyio otig mOavEg meployEc TPpdedeoNC OV EVTOTILEL.
3.3.2 O1 alyopiBuot mwov ypnoeiuomorOnrkoy

O 1petg aryopiBpor mpdPreymns aAiniemdpdoemv mov ypnoomombnkay ce aut) v gpyocia ivar o
DIANA-microT-CDS [14], o TargetScan [15] kot o MirTarget [16]. Ot akyopibpol avtoi exerléyncov
KaBOTL AmOTEAOVV TPELS O’ TOLG TO EVPEMS YPTCLOTOLOVUEVOLS EVD, €WOKE o1 V0 TTpdTOoL, Bempodvtan
amd Tovg mMAEov 0EOMIOTOVS aAyopiBuovg TPOPAEYNGC e OPKETES AVOPOPES GE ONUOGLEVGELS, OTMG
otig [3, 6, 7]. O debtepog Adyog vy tov omoio tovg emthé&ape givar 6t TpdKELTaL Yo, akyopiBpovg mov xovv
avovedoel Ta omoTeEAécpaTd Toug ToAD Tpdopata (Alyo mokadtepa povo o MirTarget), kdtt mwov Mrav

ONUOAVTIKO Y10 TNV KOADTEPN dloyEipion TV avapop®dv Tovg tpog Ensembl kot miRBase.
3.3.21 DIANA-microT-CDS

O akyopBpog avtdg avamntdybnke Tpmd @opd to 2004 [17], eivor and Tovg TPDOTOLG OAyopifovg Tov
avamtoydnkov kol avty T oTyun Ppioketat oty 51 €kdoor| Tov. Amotedel pio EAANVIKN Tpoomdbeln otV
épevva yioo ta miRNAs gvéd 1 cuvtiipnon kot 1 Beitioon tov yiverar and to DIANA Lab tov Ivetitobtov
[Mmpogoprokdv Zvotudtov «ABnvay. Xty 16ToceAida Tov epyactnpiov umopel vo Ppet kovelg mAndopa

A @V epYOLElOV OYETIKMV [E TNV EPEVVA YOP® atd To. MIRNAsS.
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3.3.2.2 TargetScan

O TargetScan eivor o mpdTOg aAYOPOUOg TOL ovamTOYONKE Yo TNV TPOPAEYT aAANAETIOpAcEDY Kot
enpaviotnke 1o 2003 [18]. 'Extote, t0 poviého tov mpoPréyemv tov £xet emektabel kou ovabempnOei
OpKETEC POopEC. Avtn TN otiyun Ppioketor oty ékdoorn 7.1 yio tov GvOpmTO Kol TOV TOVTIKO Kol GTNV
ékdoon 6.2 ywa v ko woya (Drosophila melanogaster) kot tovg opyaviouotg Caenorabditis elegans kot

Danio rerio.
3.3.2.3 MirTarget

O MirTarget avantoybnke npd @opd 1o 2008 [19] kot Bpicketor avty T oTtyun] otv 51 £kd0cn TOV.
Televtaio ovavémon TV ATOTEAECUAT®OV TOL &ywve Tov Avyovosto tov 2014 kot gival o 7o woAld
aVOVE®MUEVOS 0O TOVG adyopiOuovg mov YpnooToOnKaY 6e OVTH TV €pyacic. XtV 16TOcEAdM TOV,
TEPAV TOV OTOTEAECUATOV, TaPEXOVTOL EMIoNG Kol didpopa epyareio Paciopéva otov aiyopidpo. To mo
EVOLOPEPOV €€ ALTAOV ival 1 dVVATOTNTO VO KATAXMPIGEL 0 YPHOTNG pio aAAnAovyia Bacewy (1 omoia va
avTImPoc®REDEL ite Yoviolo gite miRNA) katl o alyoplOpog va ektelectel EnOV® 6€ aLT) TV aKoAovdio

napéyovtog aueca TpoPrévelc mhavav aAANAETIdpacEnY.
3.4 Epyoicia ovyrpions alyopiBuwv mpofieyng

Koatd v €pevva mov mpaypoatomombnke oe avti Vv epyocio Ppédnkav povo dvo gpyaieio To omoia va
vrootnPilovy Tn CLYKPITIKN TAPOVCINOT] OTOTEAECUATOV Oomd TOAAOLG oAyopiBuovc. Avtd esivor to

miRWalk 2.0 (http://zmf.umm.uni-heidelberg.de/apps/zmf/mirwalk2/index.html) kot Tools4dMiRs

(https://tools4mirs.com/software/target_prediction/). Kot oto 600 avtd epyodeio pmopel kaveic v

avalntnoel oAANAEmOPAoels amd TOvG EemMPEPOLS emAeyUévovg aiyopibuovg kot va cuykpivel Ta
OMOTEAECUOTA TOVG. XTNV apyikny celida tov T0O0ISAMIRS, cvykekpiéva, gival GUYKEVIPOUEVA TOAAG
gpyareio oyxetikd pe o miRNAs ondte pmopel va ypnowonomfel kol o¢ gvpemplo dAA®V GUVOPOV

epyareimv.
34.1 miRWalk 2.0

Extég amd Tig ovykpioeg tov aiyopiBumv, 10 gpyaieio avtd cvvdvdlel Tic TpoPréyelg TV alyopiBuwmv
MoTe va eEdyel Kol cLVOLACTIKA amoteAéopata. To anoTeAéouata Tov TaPEYOVTAL Eival OLASOTOMUEVO GE
dvo kartnyopieg g «mpoPréyecy kol «emoAnBevpévoy. Kato amd avtég Tig dvo kartnyopieg mopéyet
mnBopa emloydv kot empépovg epyoleiov. Kot daitepa evdiopépov mov mapéyetor givar 1 HEAETN
OpICUEVOV aAMNAETIOpAoE®V G GLVAPTNON UE TIS aohEveleg e TIG omoieg &xovv cvoyetichel Ta avtioTorya
miRNAs. Qotoco éva pikpd petovéktnuo givar 0tt AapuPdvel v’ Oyn TOAULOTEPES OVOVEDGES TMV
dedopévav Tav alyopiBumv mov ypnoyonotet (w.y. v ékdoon 4 tov DIANA-microT) evd to mepipdiiov

ToL dgv etvan wWaitepa EekdBapo Kat gvypMcTO.
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3.4.2 Tools4MiRs

Mopéyer tov “Target Prediction Server” émov o ypnotng umopei vo emAééel motovg adyopibuovg Bélel va
ovykpivel. To peydho mieovékTnpa gival 0Tl WTopel Vo EKTEAEGEL TOVG AAYOPIOOVG OE TPAYUATIKO YPOVO
eMive o€ akoAovdieg mov Ba Tapéyel o ¥pNoTNG EKEIV T GTIYUR, KATL TOL TPoadidel evedéia. Qotdo0,
aTo givol TowTOYPOVE Kot LELOVEKTNHO KOOMG OV TopEyeL T duvatoOTnTa ETA0YNG YoVIdimv kot miRNAs
UE €VKOAO TPOTO. Avtifeta, akdun Ki av o ypnotng enbouel va e&etdoetl évo yvmotd yovidlo 1| miRNA,

TPEMEL VO, KATAYPAWEL TNV akolovBia Tov og apyeio kot katdm va to «aveBdoewy (upload) oto epyaieio.
3.5 Epyaleia ontikomoinong froioyikns wiypopopios

Kot 1o 600 mpoavapepbévia epyoreio. amoteElobV ONUOVTIKEG KOl YPNOUYLES TPOOTADEIEC MG TPOg TN
oLYKPLoT TPOPAEYENDY S10POPETIKOV aAyopiOumy. QoTO60 KavEVe omd Ta dVO0 OEV TOPEYEL OMTIKOTOMUEVT|
TOPOVCINOT TOV GVYKPICEMY EVM, KOTA TNV TOPOLGA UEAETY, OEV VEMECE GTNV AVTIANYT UG Kdmowo GALO
gpyaAeio Tov vo Tpoceépel avth ™ duvatdmra. ‘Etol Bempodue 11 og Tpog avtd 10 onueio vadpyel ueydio
neplldpP1o cLVEICEOPAC oTN HeAETN TV MIRNAS.

AveEaptNTOg aWTOV, 6TOC0, B0 TAPOLGIAGOVIE GTNV EVOTNTA QTN OPICUEVA EPYUAEIDl OMTIKOMOINGTG
Broroykng TAnpoopiag mov epapurolovial oe Gl Ttedio TG Proloyiag Kabmg Kot Guvagels TPOTOPOLAIEC.
Emiong, n [20] eivon pio. moAd evdwopépovca onpooicvon mov e€etalel PifAodnkeg avorytod KMo ot

omoieg Bo pmopovoay va, xpnoyomoinfodv yio T Onpovpyic, anelkovicemv PLOAOYIKMOV SEGOUEVMV.
3.5.1 VIZBI (Visualizing Biological Data)

[Ipdkertan ya éva etioto 01eBvég cuvEdplo mov Aapfaverl yopa kdbe Mdaptio kot grlogeveital evoAhas e
Evponn kot HITA. Z10 ouvédplo auTd GUUUETEXOLV EPELVNTEG TOL OVOTTUGGOLV KOl YPTGLOTOLOVV
VTOAOYIOTIKA EPYUAEID OMTIKOTOINGNG GE EVA EVPL PAGLLO EPELVITIKAOV TTEPLOYDV. T0 GLVEIPLO TPOGEAKVEL
EMIONG KO EMGTIAHOVES TNG WTPIKNG ATEKOVION G Kab®G kat ypapioteg [26]. Ztnv 1otooelido Tov cuvedpiov
umopel va Ppet kaveic frvteookonnoels Kot S1apaveleg amd T0 GLUVESPILO.

[Switepa ypriowa eivor emiong o posters, mov eivar emiong dowbéoylo otV 10T0GEAISM, GTO OTOld
mapovotdlovtal epyaieio TOv EYOVV TAPOLGLUCTEL GTO GLVEIPLO. AoTeAE], £TaL, piot TOAD OMUOVTIKY TNYN
TANPOPOPIDOV CYETIKOL LE gPYOAEio Tov &gite vmapyovv eite Ppiokovior vwd avdntvén ond didpopeg
EPELVNTIKEG OUAOEG OV TOV KOOUO €VA UTOPEl VoL OMOTEAEGEL KO GNUOVTIKY 7NYY EUTVELONG Y10 VEES
npoondBeleg. Amotedel, TEAOG, pia eEAIPETIKN TPOOTADELD KOWVOTOINGNG TOV S1UPOP®V TPOCSTAHEIDV AVTMV
®oTe Vo ylvoviol gupuTEPE YVMOOTEG OTNV €PELVNTIKY Kowotnta TN Proroyiog. ‘Etolr pmopel va
peylotononbel 10 O0pelog TV gpyaieimv mov avamticcovtol av Tpowdnbel péow tov cvvedpiov M

EMOVOALYPTCLUOTOINGN TOVG OO TEPIGGOTEPES EPEVVNTIKEG OULAOES.
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3.5.2 BioJS

[21, 39] Amotekel éva épyo avorytov Kmdika (open—source project) dwbéociuo oV 16TOGEAS
https://biojs.net/ mov otoxedel oV avamtvén epyaieinv ontikomoinong Ploloyikng mAnpogopiac. XKomog
Tov épyou eivarl vo, dnuovpynOel pio Piiodnkn g JavaScript «amd yprotec Yoo xpnoTec» 1 omoia va.
vrootnpilet ) dnuovpyia ypaenudtev mov oyetilovtar pe Proloyucd dedopéva. H npoomdbein Eekivnoe to

2012 wg ovvepyasia tov Evpomaikod Ivotitodvtov Biominpogopikig (EMBL-EBI) xot tov Ivotitobtov

Earlham.
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Ewéva 3.3: mapodsiyporto ypaenuatov dSnuovpynuévov pe BiodS (mnyq: [21])

INa vo emitevydel n dnovpyio g PPAobKNC ot dnuovpyoi Tov evBappvvouy TN dnuovpyio TAKETOV
(packages) amd Tovg XpNOTEG TOL OMOiML, GTI GUVEYELD, VO, LTOPOVV VO SIAVELOVTOL DGTE VOL YPT|CILOTOLOVVTOL
Kot omd dArovg ypnoteg S PifAtodnkng. Ta maxéta eivor OAOKANPOUEVE KOULATIO AEITTOVPYKOTNTOG, OTMS
Y. éva ypaenua M évog enegepyaotng apysiov TSV (TSV file parser). 'Etot Aot ypnoteg mov entopovv
VoL YpNGOTolohV avTd TOV TOTO YPaPNHATog B LTopoLV v YPTGLLOTOMGOLY Eva ETOLO TAKETO OVTi Vol
ONUIOVPYNGOLY TO YPAPNLLOL OO TV APYN.

Me GAla AOyw, OTOYOG TOL GLYKEKPIUEVOL Epyov givor va mpowbnoel T cvvepyocic 610 medio g
avantoéng ypaonudtov yio Poloywd dedopéva Kat, Kot emékTact, va dnpovpyndel pio miotedppo

ETOL®V YPOOMUATOV KOl EPYUAEL®V.
3.5.3 Cytoscape

To Cytoscape (http://www.cytoscape.org/) sivar Aoylopikd avorytod KMOIKO oL SNUIOVPYEL AMEIKOVIGELS

SIKTO®V LOPLOK®V OAANAETIOPACE®V Kol BloAoyikdv povoratidv. Ot amEOVIGELS AVTEG EVIGYDOVTAL LLE TNV
TPOGONKN EMONUELDCEDY, TPOPIL YOVISIOKNG EkPpacng kot GAAo ovvaen dedopéva. O moupivasg Tov
AoyiopiKoD mapéyel Eva Pacikd cOVOLO AEITOLPYIOV Yo TNV enelepyacio dedopévmv, avaAVLGT TOVG KOl TN

ONuovpyic OTEWOVICE®V 7OV OVTATOKPivovIol o€ avtd To dgdopuéva. EmmpocOetn Asttovpyikdnta
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TOPEYETOL LECH EMTAEOV TOKET®V OV ovopudlovtal “Apps”. To AOYIGHIKO 0VTO YPNCYLOTOLEITAL EKTEVMG OE

ddpopeg Proroyikég epapuoyég (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC403769/citedby/).

Ewéva 3.4: mtapaderypo ansikoviong froloyikod diktvov pe Cytoscape (anyn: cytocsape.org)
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Epyolieia kat teyvoioyies mov ypyoworonjOnkay

H viomoinomn g mapodong epyaciog Wropel vo SlomploTel 6 TEGGEPH SIUKPLTE LLEPT:

1. To mpdto KOUUATL 0Popd OAES TIG EpYACies TOV oyeTilovTay e Ta OEOOUEVO TNG EPAPLLOYNAG, ONACON
10 katéfacpo Tov dsdopsvov, v Tpostolnacio Tovg (data preparation and data clean-up) kot ™
Slopdpe®on g Paong dedopévamv.

2. To 0e0TEPO UEPOC QPOPE TOV TPOYPUUUOTIGUO TNG EQOUPUOYNG omd TV TAELPE Tov e&uanpetnTi
(server side programming).

3. To tpito puéPog apopd ) SpdpP®on TG 1I6TOGEADAG Kot TG dETaPng pe To ypnotn (Web pages
and user interface).

4. To tétapto uépog apopd ™ dnpovpyio Tov ypaenuatev (data visualisations) pe tig dvvotdTeg

OAANAETIOPOIOTG LLE TO XPTOTN TTOVL OVTA TPETEL VAL £(OVV.

210 KEPAAOO 0VTO TaPoLCIAlovTal Ol OPOPES TEYVOAOYIEG KOl TG TPOYPOUUATIOTIKG epyaAeio mov

ypnoyorombnkayv ota d1dpopa 6TAd0 VAOTOINONG TG EPYACIOG.

4.1 ~QOkeanos

4.1.1 T'svika

O Qxeavog (https://okeanos.grnet.gr/) eivon n vanpecia vépovg (cloud computing service) tov «E6vikoy

Awrtoov ‘Epevvog & Teyvoroyiagy (https://grnet.gr/) wou givor gledbepa dabéoun yio Oha tor péAN ™G
EPELVNTIKNG Kot aKodNpaikng kowodmtog. [Mapéyel ucovikovg mopovg vikos (virtualised hardware) wou

datifeton pe ™ pope1| g «wmodopnc—oc-ummpesio» (1aaS — Infrastructure as a Service) [40].
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O Qkeovoc mapéyel 6o KVpla epyareio: éva ydpo amobnikevong (cloud storage), tov «IliBo» (Pithos), o
pio vINPecion TOPOYNAG EIKOVIKMOV UNYOVOV Kol eKOVIKGOV Oktvmv, Tig «Kukhddegy (Cyclades). Me tig
Koxhddec pmopel kaveic vo dNUIOVPYNOEL EKOVIKEC UNYOVEG G TOAD UIKPO ypdvo, He To embBuuntd
YOAPAKTNPLOTIKA DAKOD Kot To emtBountd Aettovpyikd ovotnua [41]. H vanpeoia mapéyel étolueg ekdveg
(images) amd to wo SNUOEIAN AEITOVPYIKA CLOTAUATA OAAG £vag EUTELPOG YPNOTNG UTOPEL, av emBuuel, va
ONUIOVPYNCEL KOL VO YPTCULOTOMNGEL OTIG EIKOVIKEG UNYAVES TOL Wiol OIKN| TOV, EOIKA TPOCOPUOGLEV
ewova (custom image).

IMo mv epyacia avtn Oa a&loromoovpe Tic Kukhadeg omov Ba dnuiovpyn0el évog icovikog eEvanpetntig o

onoiog Ba prho&evnoel Ty gpappoyn mov Oa avomtoydel.

laas |

|
¢ ) ;
= A = P | i
& | O =
Development tools,

database management, Operating systems Servers & storage
business analytics

Hosted
applications

Networking Data center physical
firewalls / security building

Ewéva 4.1: ta tpio povréla wapoyg vanpesiodv vépovg (cloud services)

(mmyn: azure.microsoft.com/en-us/overview/what-is-iaas/)

412 Il govextijuara vanpeciov laas

Ta Bacwkd Theovektpato Tov vnpecidv laas sivon [42, 43, 57]:

*  kafotL o1 vInpecieg avtég Pacifovtol o cVETAdEG VITOAOYIoTMV (Clusters) kal 1 PLGIK) VITOdoun
mov ta vrootnpilel Swbéter epedpeieg (redundancies), dev VEAPYOLV UEUOVOUEVE (QULGIKA
eaptnuota mov o pmropodoav vo TPoKaAEGOLY TV Katdppevon g vanpesiog (single point of
failure). e évav voko vroloyiot kabe eEdptnua eivat LOVASIKO.

*  £vo EIKOVIKO UNYGVNUO KOTOCTPEPETOL Kol ONUIOLPYEITAL €K VEOL GE TOAD WIKPO YPOVO Kol UE
undapvod komo. H eravadiapopewon (format) evog puotkod vmoloylot| amattei apKeTéEg MPEC.

*  evdgydleveg EMMAOKEG KOTA TNV OVATTLUEN MG EQOPUOYNG OEV EMOPOVY GTN PLGIKT VIOAOYIGTN
VTOJOUN TTOL SLBETOVLE.

* avomto ovaBaduiong M vroPdbuong (scale up/down) twv yOpAKTNPIOTIKOV TNG EKOVIKNG
VTOJOUNG mov Olafétovpe oe mOAL pkpd ypdvo. e va yiver ovtd oe pic Qo) vrodoun
(vmoloyiotng 1, aKOuUn ¥ePOTEPA, €vol dikTvo) amattel emimovn Sdkacio ovoaPaduong kai, To
KUPLOTEPO, ONUOVTIKO ¥pOVO Katd Tov omoio M e&umnpetoduevn epapuoyn o peiver avevepyn

(downtime).
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* 1 gveléio HOG EIKOVIKNG DVTOJOUNG EMITPEMEL GTO XPNOTN VO TPOSapPUOLEL TO KOGTOG XPNONG TNG
VANPEGIOG aVAAOYO UE TO TOGT VTOAOYIOTIKY oYL TPAYMATL ¥pnoiponotei. Avtifeta, pio QUOIKA
VTOdOUN, EYEL oTabepd KOGTN Oyopd KOl GLUVTHPNOTS.

* 0 YPNOTNG OTMOAAGGGETOL OO TIV OVAYKT VO ETEVOVCEL GE PLGTKT LITOOOUT).

Tao mopamdve mieovektuata kKoabiotouv Tig vanpecieg laaS Woavikéc yio mepifdirovia avamntuéng
EPUPLOYDV, Y10, EIKOVIKOVG EVTNPETNTEG TTOL PILOEEVODV 1IGTOCEAIDEG 1| SLUSTKTVOKEG EQAPUOYEC KAOMDS Kol

v dropopooud apyeiov (file sharing) N yevikotepa amodrkevon oto Népog (Cloud storage).
4.2 IHpoereéepyoaaio deoouévav ue AWK

Ta dedopéva mov Ba cuAleyBobv amd T dupopeg mYEG de Ppiokoviar 6e LOpPN KATAAANAN OGTE va
eopT®whodv avtovcia otn Pdor dedopévev ov Ba dnpiovpyndel. ‘Etoy, givar BéPato 6Tt Ba mpémer va yivel
kamowo mpoenebepyacio Tmv dedopévov. Ia avtd 10 okond emAéybnke n YAdooa mpoypappaticpod AWK,
N omoio. ypnolonoitoar g epyorcio eEaymyng SedOUEVOV KOl TOPAYMYNG OVOPOPMY KOl GTOTICTIKMOV
ototxeiov. Anuovpynnke o 1977 ota “AT&T Bell Labs” and tovg Alfred Aho, Peter Weinberger wou
Brian Kernighan evé to dvoud g amotehei omhmdg akpmVOULO TOV ETOVOLOV TOVG [44].
"Evog kddkag oe AWK ekteleitar amd diepunvéa (interpreter), dniadn dev mopdyetot kamowo ekteréoyo. O
TPOYPOUUOATIOTNG YPAPEL TOV KOOK 6 €va opyeio (SCript) o omoio exteleiton amd TO TEPUATIKO TOL
vroloyioth (terminal / command line) pe eicodo to embBountd apyeio keywévov mpog eneéepyacio. H ££0d0g
pmopel va glvar amd moAd amAr (1., éva moAd arld otatioTikd mov eEdyetal and v eneEepyacio OAmV TV
YPOUU®OV TOV apyeiov €16000v) £m¢ moAD ohvBetn (m.y. éva oAdKANpo véo apyeio keyévov to omoio
mapdyeton Katony eneEepyociog Tov apyeiov £166d0v).
H Moyw| evog mpoypdppatog oe AWK egivar modd amir kou Baciletor oe {evyn potifo — déoun evepyeidv
g e€Ng [45]:

pattern { actions }
O mpoypappatiomg opiler potifa (patterns) wg koavovikég ekepdoeis (regular expressions) kot 1 AWK
dwaoyilel To apyelo €160V YPOUUN TPOS YPAUUT. AV 1) TPEYOVGO YPOUUN TopLalet Le Kdmolo amd ta potifa
7oV £X0VV 0ploTEl, TOTE eKTEAEiTAL 1| déoUN evepyelmdV (actions) mov avtiotoyel o avtd to potifo. ‘Etol n
AWK enelepyaletor to apyeio 16000V YPAUUY TPOS YPOUUN Kot EKTEAEL Y100 KAOE YPAUUT TIG EVEPYELES TTOV
npénel. BePaimg pmopei pio ypappr va topldéel e mepiocotepa amd £va potifa N kot pe kavéva. Tote Oa
EKTEAECTOVV, aVTIOTOLO, OAEG Ol OEGUEG EVEPYEIDV TOL «Taipla&ov» pe T ypouun 1 oev Ba yiver Kapio
ATOADTMG EVEPYELDL.
Ola to Topandve, pe aAha Aoy, onpaivouy 0t évag kadwkag o AWK dev amoterel amhdg pia «Aiota
EVIOADVY» O Oo cuvéfave oe pio YAMOGO TPOGTOKTIKOL TPOYPUUUOTIGHOD. AVvTifeto 0 KMOUKOG
TEPLYPAPEL T1] dop1] TOV OEGOUEVOV 16000V, T LOTIPO [LE TO OTOi0L TPETEL VAL «TAPLAEOLYY TO. dedopéva
OUTA KOL TO «TMG» TPEMEL Vo yivel 1 emelepyacio tov dedopévav. Axpifdg Ady® avtod Tov TPOTOV
Aerrovpyiag g, N AWK amokodeitor cuyvd mg «yAdooco odnyovpevn omd dedopévarn (data-driven
language) [58].
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To xvpidtepo yapoktnplotikd mov Eexmpiler v AWK and ta vtolowto epyaieio eneéepyaciog KEWEVOL
Kot TNV Kab1otd 10ovikd epyoleio yio v enelepyacio apyeiov onmg ta CSV kot TSV, givar 611 daympilet
TIC Ypapuég oe medior avaroyo pe to dywptotikd yapaxtmpo (delimiter). Me dAha Adyia, n emeéepyacia
KG0e ypappung EeKva e 10 Sloy®PIcUO TG 6T EMUEPOVE TTedia Tov TNV omoteAoby. [ apyeia kKeyévou
7OV OVOTTOPIOTOOV TIVOKEG, OTMS NTAV OAOL TO, TPOTOYEVT apPYEicl SEGOUEVOV TTOL YPTCULOTOUGALE, AVTO TO
Wwitepo yoapaxmpilotikd g AWK kdver mipa mold gdkoAn tnv emeepyacio tov ypoppmv. O
TPOYPOUUOTIOTIC, O QTN TNV TEepimTeom, 08 ypelaletal va yphyel kddko yio vo, daywpicel (parse) v
KkG0e ypouun oe Aéelg M media avaroyo pHe Kevd, kKOUUOTO 1 oTNAoBETEG OMOTE O KMOKAG 0pPOopd €&
OAOKATPOL KOl OTTOKAEIGTIKG, TO YEPIOUO QVTOV KOOOWTOV TV dedoUEvmV.

Xpnowomowwvrag, Aowmwov, AWK enelepyactnKope To TpOTOYEV apyeior 0edouévav Tov Katefdoape and
TIG TTNYEC OEOOUEVAOV TOV YPNOLOTOMONKOY Kol SNUIOVPYNGUUE TOVE TIVOKEC UE TOVE OTOI0VS POPTMOCULLE,

TEAMKG, TN Pdor dedopévamv.
4.3 IHoxéro epyaieimv LAMP (LAMP stack)

Emouevo Pruo. eivar m emhoyn Aoyiopkod vy tn dwudpeoon tov géumnpetnty (server). T vo
AEITOVPYNGEL £VOG VTOAOYIOTAS G eEuTPeT TG YPELaleTol TEGOEPU PUCTKO HLEPN AOYIGUIKOV: AEITOVPYIKO
ocbotnua, évo mpdypappo gEvmnpetnty (Server), pioc yA®Goo TPOYPOUUOTIOHOD Y10 TNV avATTLEN NG

eQOpUOYNG Kot pio Bdon dedopévav. Q¢ Abon ywo T SWUOPE®CN TOV GLOTHHOTOC TPOTIUAONKE va

ypnowonombel 10 TOKETO gpyorEiv

Operating system: Linux ’

- LAMP (Linux, Apache, MySQL & PHP)
Web server Request " u
" kaBmg amotehel pio evpéwc dSoKIULOCUEV
Apache / Ilesponse 4‘&/’ T—

Kol TOAD  SNUOQIAY]  Adon Yoo TNV

aVATTUEN 10TOCEAIO®V Kot SLOIKTVOK®DV

gpappoydv [46].

ITap® oOTL t0 &v AOYy® epyoreio dgv

Server side scripting

Php oxediotnkay MCTE kAT avayKnv va

Agrtovpyovv OAa podt, ®61d00
cvvepyalovtar Wavikd petagd tovg Ko,

PN R ®C TOKETO, OULVOTOTEAOLV  io,  TTOAD

g

P \\\‘

Database server Tyl TAOTOOPLLO. avamTUENG
R dwdiktvakdv  epapuoyodv [47].  Avtd

& My o/ EMUIPEMEL  OTOV ~ TPOYPOUUOTIOT VO

EMKEVIPMOOEL TIG TPoomdbelég Tov o€

Ewéva 4.2: 1) apyitekToviki} €vog eEuanpeTTI] OV avt)  kobavm ™V avarTogn g

Boociletor oto makéto LAMP gpappoyng mapd ot SLHopeOSN TV

efummpemt) Kol o Tpoomabeieg va
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KOTOGTNOEL OLVATH TN OLVEPYNSia TOV EMUEPOVG HEPDV TOL ovothiuotog (integration). Emiong, 1
€YKATAGTOOT KOl GUVINPNGCT OADV TOV EPUPUOYDV TOL TOKETOV gival TOAD DKOAN Kot ypriyop.

To moxéto LAMP givar apketd dnuo@idég kol €gel mOAD peydin kowdtnto ypnotav. 'Etot givar modd
e0Kolo va Ppel kovelg A0cEG o€ TPOPANUATO TTOV EVOEYOUEVAOC TPOKOWYOLV KOTA TNV OVATTLUEN NG
epapuoync . Iépav g eEapetikng emionung tekunpioong (documentation) mwov mapéyetor and OAa Ta
EMUEPOVG EPYOAEID, VITAPYOVY OvapiOUNTES GALEG CUUTANPOUOTIKEG TNYEG 6TO Al0SIKTVO Y10 SOUOPO®OT,

amoc@oipdtoon (debugging), Bedtictonoinon KT
43.1 MySQL

Emduevo Prua, oyetikd pe to dedouéva, NTOV 1 ETAOYN VO GLGTNUOTOS JLEIPIONG GYECUK®Y Phoemv
dedouévov (RDBMS — Relational DataBase Management System). Mia fdon dedouévav givor amapaitn
ka0d¢ exel Oo amobnkevovTal OAEG Ol OYETIKEG TANPOPOPIES TS EPAPUOYNG KOl KUPIMG TO. ATOTEAEGLOTA
TV aAyopifuwy Kot emtheyuéva ototyeio Tov yovidiov kot twv miRNAs. H Bdaon dedopévav Oo amotelel to
Boaokd oToryeio amodnkevong TANPOPOPIaG TG EPUPLOYNS Kot £Tt amalteitol £va a&l0mioTo, SOKILUCUEVO
EPYAAELD TTOV VO TPOGPEPEL VYNAT atOO00T] Y10l PAGELS SESOUEVDV UE PLEYAAD QPO EYYPAPDYV.

H MySQL &ivor Boaoikd cvotatikd tov makétov Aoyicukod LAMP. Ou Bactkoi Adyot Yoo Tovg omoiovg
emé€ape TN ovykekpuévn Pacn dedopévav eivarl 0Tt givarl a&dmioT, 1 €YKATACTUOT] Kol SIOUOPPMOOT] TNG
glvarl ToAD oA Ko ypryyopn, Asttovpyel 100vikd o€ cuvovacud pe ta vrorlowma pépn tov mokétov LAMP
VM, QUOIKA, etvarl elebBepa dabéoiun. Opiopéva akdUn TAEOVEKTAMATA TG €lval OTL TPOKELTAL YLOL LLI0L
Baon dedopévaov apkeTd 1oYVPN OTO VO TPOAYLOTOTOLEL TAYIOTA AVAYVMOGELS Kol vao. eEumnpetel peydio
apBud ypnotdv evd sivar kovny va yelpiletan ToydToTo Kot amodotikd ueydiovg dykovg dedopsvov [48].
Mdéhoto eivor pio Bdon dedopévav mov ypnoipomoteitor Katd KOpov og SLOSIKTLOKES £QAPUOYES Kol

HOMOTO 68 APKETEG TEPUTTMOELS TOAD VYNA®V amotyoewy [49].

4.4 Laravel

To emdpevo Prjua etvar 1 emAoyn TOV gpyoAieimv Yoo TNV avATTLEN TNG EPOPUOYNS. XTO KEQAAUO 2
TOPOVCIAGAE TO TAAIGLO AVATTLENG SOdIKTVAKMY eQapLoY®V KabBdg kot T pebodoroyia MVC. T'a tovg

AOyoug mov avoAvdnkav ekel, emAéynke Ko og avty TV gpyoacio £va mAAiclo aviamtuéng 6To omoio

Baciotnke n onpovpyia ™G ApUOYNS.
44.1 I'svika

Xpnoworomoape to Laravel, éva mhaicto avartuéng epappoymv yio. PHP mov Baoiletor otn pebodoroyia
MVC. Epgpaviotke 10 2011 kon éktote €xel avaderybel oe éva amd ta o OMUoPAn mAaicto avartuéng
SOIKTLOKAOY EPUPUOYDV, E0IKE 6€ cVYKPIoN We Ta vtoAote mhaicto avamtuéng v PHP [59, 60]. Topw
amd avtd €xel avomtuybel éva oAOKANPO «okocHoTUoy (OTMG EXEL YOPOUKTNPIGTEL) OO EPAPUOYES Kol

vnpeoieg wov vrootnpilovv v avamtoén spopuoymv pe Laravel (w.y. Envoyer, Forge, Spark, Lumen).
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Eniong, ue Pdon to Laravel, éyovv dnuovpyndei ko modlhd cvotiuota dayeipiong mepieyopévov (CMS)
(evdewtikd avagépovpe to October, PyroCMS, Asgard «.d.).

H xowoémra ypnotdv Tov gival daitepa vepyn e TAPa TOAAEG 1IGTOGEMDEG, KUPLOTEPESG EK TV OTOIMV TNV
emionun tekunpioon (documentation), to Laracasts kou to amofetpio (repository) tov Laravel oto Github.
Qotd00, MEPOV TOV EMONUOV ANYDOV, LEAPYouv 610 Al0dikTvo avapiBunteg 16TOGEADEC e 0dNYOoVg
(tutorials), couPoviég (common & best practices) kat opddeg cuinmoemv (forums) yopw amd avtod, K4t TOL

TOV TPOGBidEL W1aiTePT 1GYL.
4.4.2 I wg Aertovpyei

Agdouévov 611 to Laravel amotelel ) Bdon kot g SIKNG Hog epapuoync Oa apiepdcovue Alyo x®po yia vo.
TO TAPOVGIACOVUE KATMG 7O AVOALTIKG. O o EDKOAOG TPOTOG Y10, VO, AVOADGOVLE TO, TTLO GTUAVTIKA HEPT|
Tov Kobmg Kot va deiovue T Aettovpyel, givarl vo e€nynoovue Ti ovuPaivel otav Eva aitmuoe (HTTP
request) etavel otov s&vnnpenT.

H mpoym evépyeia mov yiveton yioo v e&ummpétmon evog arthuatog givar vo, dnpovpynbdei 1o mpmto
avtikeipevo (instance), n 610 1 €papuoyr. T CUVEYELD OPYIKOTOLEITOL 1) EPAPUOYT KOl GOPTOVOVTIUL TO.
Baocwd ¢ pépn (application bootstrapping). Moiig n epopuoyn sivar £towun opyiler n enc&epyosio Tov

a1TAOTOC 1 omoio TEpAauPavel Ta akdlovOa GTAdL0L:

Routing

Middleware

Request Response

Ewova 4.3: oynpoatikn averapactacn g eEomnpémnong evog artijpatog HTTP

o6 pio epappoyn avertoypévy pe Laravel

1. Apopordynon (routing). Avaioyo pe ) devbvovon URL mov {ftmoe o ypnotng m €@appoyn
dpoporoyel 1o aitnuo mpog tov avtictoyo eleykry (controller) mwov Ba to e&umnpetost. To 1610
woyveL Yoo OAo. to. outApota (get, put, post, delete) kobdg emiong kot yw achyypova ouTHUOTO
(AJAX).

2. Evdwapeoeg povadeg (middleware). Xe moAlég mepuntdoels, mpotod e&umnpetndei éva aitnpuo,
TPEMEL VoL Yivouy TpmTa KAmolol EAeyyol 1] kdmola Pripate tpoenesepyoaciag Tov aitnuatog. Mepikd
wapadelypoto givor o EAeyxoc av o ypnotng eivon miotomompuévog (authenticated user), av €xet

vroPAnOel pio opua va ereyydel 0t o1 emioyég eivan Eykvpeg (form validation), va yivouv kdmotot
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éleyyol acpodreiog Omme to va emPePformbel 6T1 dev Tpoomabel KokOPovAN KATOL0G VO «unOgi»
évav motomomuévo yprot (Cross Site Request Forgery protection) k.d. Av 6deg ot evépyeleg avTon
oL Prjnatog oAokAnpmbovy emituymg, ToTe N emebepyacio Oo TPOYMPNOEL KAVOVIKA KOl TO OiTnol
0o avatebel oTov avTicTo 0 EAEYKTN. 20TOGO, UTOPEL G OLTO TO GTASIO VO TPOKVVYEL 1] OTICTMOON
OtL 10 aitnua doev mpémel va e&umnpembel v kdmolov Adyo. Tote axvp®VETOL 1| TEPUITEP®
eneepyacio TOL OQUITHUOTOC KOL ETIGTPEPETOL OTO YPNOTN KATUAANAN omOKpIon, OTMG T.Y.
avakatevbvven oty apyikn oehida yio gicodo (login).
Extog amd Tig evOIUESES LOVADES TTOL OPOVV TPV TOLG EAEYKTEG, DVTLAPYOLV Kol EVOLAUECES OVAOEG
oL omoieg Opovv petd v kuping eneepyacio, av Kol AT 1 YPHON TOVE Eival KAT®E TO GTAvIa.
‘Eva mapdderypo o fitav ov mpénet vo Kotaypdeovtal o€ kdmolo apyeio (10g) ot Aertovpyieg mov
EKTEAEOTNKOY O’ TNV €QUPUOYN 1 VO Yivel «KaOAPIGUO» TPOCOPIVOV OESOUEVOV UETE TNV
amocvvdeon (logout) evog ypnotn. Tétoov €idovg epyacieg dev pmopobv va yivouv av dev €xet
oAoKANpmOEL N Kupimg enelepyacia.
3. Kvpiog emelepyocia. H wvpiong eneepyacic 1oV otnudtov yivetor omd TOLG EAEYKTEC
(controllers). H Aettovpyikdtnta g €QAPUOYAC OPYOVAVETAL PE PACT TOVG EAEYKTEG 0VTMC MOTE
Kk@0e eleyktng va viomotel pio cvykekpyévn Asttovpyia. ‘Etol o kdBe eleykmc avaiapufaver vo
enekepynotel £va GUYKEKPIUEVO Gt 1] OUAOa CLUVOP®Y CLTULATOV TPOG TV eapuoyn. I't” avtdv
akpPdC 10 Adyo €xel mponynOel To GTAS0 TNG OPOLLOAGYNONG ETCL MOTE 1) EPOPLOYH VO OTOPUCICEL
ol0¢ amd TOovG OBECIOVC EAEYKTEC €ival 0 apuodiog vo emeéepyaotel to Tpéyov aitnuo. H
eneEepyoacio €vog outUatog mephapuPavel, emiong, Kou evdeyduevn emwkowvovio pe ™ Pdon
dedouévav (kopudtt Model).
4. Emotpoon améxkpiong oto ypnot. H tekevtaioc oppodidomto tov gheyktdv givor va
dnuovpynoovy pia omokpion (response) kat va v entetpéyovy oto xprot (koppdrtt View). ‘Etot,.
H &&ummpémon avtod tov outnuotog €xel oAokAnpwdel kot 1 10T00eA b0 TTpoPfdideTtoanr GTOV
evAAopetpnth (browser) tov yprot.
Avtog givon 0 okehetdc ™G Asttovpyiag tov Laravel. ITdve og avth T AOYIKH 0 TPOYPOUUOTIGTAG HTOPEL Va
dnuovpynoet evdldpeceg povadeg (middleware) kot eeykTég TOL VAOTOOVV TIG EMOLUNTEG AELTOVPYIES TG
epappoyns (koppdtt Controller). Exiong, dnpovpyel khdoelg mov ovopdlovtor «povtédoy (koppdtt Model),
ot onoieg avorappavouvv v emkowvmvia pe t Paon dedopévov. Ta poviéla KaAovvtal amd Tovg EAEYKTESG
otav ypetdletat. Télog, | KoTookeL TG AmoOKPIoNG TPog To xprotn (koppdtt View) yivetor pe HTML o

éva molD 1oyvpd epyaieio Tov Laravel, o Blade.

443 H onuacio tys emkxivpwaens dedouévayv ano tov eéorppetntiy (server side validation)

Kat 0 pélog tov middleware

Ta cvmpoto HTTP and 1o ypriot mpog évav 16T0TOmo GuvodeuovTol oxedov TavTIo amd Kamolo dedopéva
(extog amd TV mMEpinTON NG AMANG TPOPOANG MG OTOTIKNG 10TOCELIDNCG). O 10TOTOMOG AVOUEVEL QVTH TOL

dgdopéva €tol dote va eEumnpetiosl KatdAAnia to aitnpo. o mapdderypa, oe pio 086vn €166d0v pog
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vanpeciog, 6Aol ol ypnoteg Ba emickéntovian T oelida “homepage/user/login”. Oumg yo va yvopilel o
1GTOTOTOG TOL0G OKPPMOC YPNOTNG EMLYEIPEL VO 16EMOEL GTO GVGTNIA, TO aiTnUe TPOg vt T devbuven Ba
TPENEL VO, GLVOOEVETOL KO OTTO LEPIKEL OESOUEVDL

Qo1600, dev Umopel Lo epapproyn vo vobétel 6tL Thvtote ta dedopéva wov Ba AapPdverl Ba ivor TAPN Kot
gykopa. YOPYouv TOAGDV €0GV GOAAUATO TOL UTOPEL VO TPOKOAEGOVY OTOGTOAN €VOC OQUTHLOTOC WE
hovBoopéva dedopéva. To mo omAdd, pio evdeyouevn AavBoaouévn katackevn (rendering) uiog HTML
oeMboc pumopel va £xel mg amotédeopo. va Agimovv ototysia <input> tov HTML kddiko amd pio popua kat,
Gpa, vo Agimovv dedopéva otav vmoPAndel n edppoa. T'a Tov o Adyo, umopel ta otoyeio <input> va
VIAPYOVY AAAG Vo uny Exovv dnuovpyndei cwotd amd v PHP/HTML, dnAadn va éxovv AdOog tiuég (m.y.
MaBog 1016to. value). AAAn mibovy artio givoar o@dipata mov cLuPOivovv KATA TV OTOGTOAN TOL
QITANOTOC at0 TO (QUAAOUETPNTH TOV YPNOTN TPOG Tov EVTNPET T, OTMG 1 U1 OTOGTOAY KATOlLOV
dedopuévav N d1GPpwor Toug Kotd TV amoatoAr]. Exiong, dev mpénel va apeleital n mbOavotTnto amocToANg
KaKOBoLA®V artudtov Tpog TV 16T0ceAda, Y. 1e Kokofovio kddika JavaScript 1 pe yevdn epotiuota
amd dAleg 1otooehidec (CSRF — cross site request forgery).

IMao ovtovg Kot ToAAoVG axkopa Adyovg, eival amapaitnto kdde aitnuo wov AauPavetal amod tio EQapuoyn vo
e éyyetol étol dote va emiPePormbel 0Tl £yl ™ UOPET WOV TPEMEL, GUVOSEDETUL GO TA KOUTOAANAQL
OedOUEVA, Ol TIUEC TV OEOOUEVOV OUTAOV OVIKOLV GTIS OVOUEVOUEVEG, 0L dlevBuvoelc mov {ntdvtot gival
€YKVpeG KTA.

1o Laravel avtd to poro akpimg evmnpetovv ol evdldueoeg povadeg (middleware), ol omoieg eAéyyovv
Tétolov €ldovg nmuata o KAbe epOTNU TPOTOL TO aitnue TPowONOel TPog TOVG AVTIGTOLYOVS EAEYKTEG
v eneEepyoacio. H dmapEn tov evdiduconv povadmy givor éve mieovéktnua mov moapovoilalel to Laravel
oot Kot avtdv ToV TpOTO, droywpileTor amdivta aVTd TO KOPPATL «Tpoenelepyaciogy evog alTNULATOS AT
™V Kupilog Aoyikn g epappoyns. Ot maong eOoemg EAeYyOl EKTEAOVVTOL OO TIG EVOLAUETES LOVAOES EVD T
AOYIKN TNG €QOPLLOYNG VAOTOLEITOL OTOKAEIGTIKA 0 Tovg eAeykTéG. 'ETol, ta 600 avtd €101 Khdcewy, &xovv

ATOAV TG O10KPLTOVG POAOVG.
4.5 2xe01a6UOS CEAIOWY

To tpito TPoypopUATIOTIKO KOUUATL avATTUENG TG £Qapuoyng (LeTd ta dedopéva Kot Tn dnuovpyio g
EPAPHOYNG) MTav 0 GYEICUOC TV 16ToGEAd®V. [l avtd To okomd a&lomomoape, PePfaing, HTML, CSS
Ko JavaScript, To OspeMddeg TPItTLYO YAOGOOV TPOYPAUUATIGHOD Yo oyedioon totooehidwv. H HTML
avaiapfavel va Kobopicel To mTePLEYOUEVO L0G 10TOoEAIDAG Kal TN oapBpwor g, n CSS kabopilel Tov
TPOTO  EUPAVIONG TOL oplobévtog mepleyopévon kat 1 JavaScript €iodyst yopakTNPIoTIKG SUVOLIKNG
CUUTEPIPOPAS DOTE Ol IGTOGEAMDES VoL UMV VOl OTOTIKES Kol O ¥PNOTNG Vo uropel va aAiniemdpd poli
TOLC.

Ymv mopovoo evotnto Ba avapepBoiue oe Tpia epyadeia Tov S1LKOADVOLY TN GYEdi0OT 10TOGEAD®V.
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45.1 Laravel Blade

To Blade givai n unyavn oyxedioong wotoceridwv pe mpotumo (templating engine) mov mopéyet to Laravel ko
TPOKELTOL Vi Eva gpyoieio mov fondd 6To oyedooud TV 16T0GEAd®V Kot ot dounon tov HTML apyeimv.
O AOyog oV KAVOLUE €101KN pveior og avtd gival 6Tl Tapovotdlel optopéves eEIPETIKEG dVVATOTNTES TOV
SLEVKOADVOVY GNUAVTIKA TOV TPOYPOUUOTIOTH VD a&tomombnke o€ ToAD peydro Pabud katd ™ oxedioon
NG EQUPHOYNG.

Ooot 1ototomot dgv dbétovy povo pio oerida, cuvnbwg akolovBovv pio kown Pactkn diipbpwon (layout)
oe Oleg TIG 6eMideg Tovg Kot aAAGlovv udvo to meplEydpEVo ota dtdpopa media (containers, panels) g
ekdotote oeldag. ‘Eva tomikd mapdderypo kowng otdpbpmong givar ot ceAideg va dlobétovy emikepaiida,
VTOGEADO, Uiol KEVTIPIKT UTTAPO TAOTYNONG OTNV KOPLPT KOl [io TAEVPIKT Umdpa epyoieiov. Qoto660, Yo
va givot Ao 0T TOL GTOTXELD KOV 0 OAEC TIG GEMIdEC €vOG 16TOTOMOV, Ba Tpémet 1 HTML mov ta mopdyet
va emovoropPavetal og ke oerida. 'Etol, yio va yivel o aAlayn o€ oot ™ Poactkn doun, Oa wpénel va
aALGEoVY OAa TO. apyEia TOV TTEPLEYOLY aVTOV ToV Pacikd kmdke HTML. Avt 1 emavaAnyiotta, Opmg,
&xel TOAEG, PACIKEC KOl YVMOTEG TPOYPAUUOTIOTIKEG SVGKOAIES.

INo ™mv oviwetdmon avtod akpipog tov mpofAnuatoc, 1o Blade kdver xdti mwdpa moAd kouyo,
UETAPEPOVTOG £VaL a0 TA PUCIKA YVOPIGUOTO TOV OVTIKEWEVOSTPOPODS TPOYPOLULATIGHOD oTn oxediaon
otoceMidwv: ovvdvalel v HTML pe v kAnpovouikdtnta. Me to Blade, givon duvatov va opicovue
Baoikn d1apHpmon Twv ceAidwv pio popd wg mpdéTumo (template) oe éva apyeio HTML. Xt ovvéyeia, kdOe
ceMda mov mpémeL vor akoAoVBEL avTi T dopr|, apkel amAdg va KAnpovouncetl avtd to Pacikd TPOTLTO Kal,
oV amoteiTol, vo Kavel omolecdnmote emmAéov mpocOnkec. Me avtdv Tov TpoOmo £xel vAomomBel ToOAD
€OKOAQ YlOL TOV TPOYPOLLATIOT 1| KOwn dudpBpwon twv ceMOwv evd, emmAéov, VTAPYEL 1| dSVVOTOTNTO
SLPOPETIKOV TTEPLEYOUEVOL Yl KbBE GeAidaL.

H devtepn Packn duvatdmta mov mopéyel to Blade, gival to va giodyovpe oty 16106€A60. OAOKAN PO,
avtoteAn xoppdtio kddwa HTML mov Bpiokovior oe Egxmpiotd apyeio. Avtd Ta avtoteAr] Koppdrio To
Blade ta ovopdler «vmogvotntecy (sections). T mapdderypa, é0t® 0Tl katackevdlovpe €va mAaicto
eueaviong pnvopdtov og pio vrogvotmta. O kddwag HTML ypdeeton pio popd povo o éva apyeio kot
OTN CLVEYELWD, OE 0GeC GEAidEG elval embBuuntd va mapEyetal aVTd TO TANICLIO UNVULAT®OV, WITOPOVUE TOAD
amAd vo. cuoumepAGPovpe aVTH TV LIOEVOTNTA e piot povo eviorr. To onpovtikd €dd (mov givor kot n
Baocikn dwpopd pe ta TpodTLTR) gival OTL O LITOEVOTNTEG UTOPOVV Vo lcaBovV oe 0mo1001TToTE oNUElD oG
ceMdag — dev etvat, dNAadn, avaykoio 60eg GeEMOEG EVOOUATMOGOVY TNV VIOEVOTNTA, VO TNV €IGAYOVV GTO
id10 onueio.

H 1pit Paocwkn dvuvatdmta tov Blade (kat tehevtaio mov Oa avagépovpe €dd) ivar 1 duvatdTnTo ¥pNHons
dopuav eréyyov oe éva HTML oapyeio cav va nMrav apyeio pog omowwodnmote GAANG YAMGGOG
npoypappatiopnod. Eivor epiktd, dniadn, vo cvvtdooeton HTML péoa og Bpoyovg (for, foreach, while) ko
ovvinkeg (if). £to mapdderypa g ewdvag aprotepd gaivetor Eva apyeio PHP oto omoio éva tunpa kddko
HTML tuondvetoar poévo ov ikavomolgital kdmolo cuvOnkr. Xty ewova 0e&id to ido tuqpa kodwo HTML

etvo ypappévo pe tn Pondea tov Blade.
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Av ypnowornoteitar amiog PHP, yio va propodv va dnuiovpyovvrol duvapukd tuquate HTML, mpémer 1
HTML va ypaoeton péca oe eviorég “echo”. Omwg paivetal otnv KOV aploTepd, KOT' oUTOV TOV TPOTO N
mpaypotikny doun g HTML «ydvetow evo, emmiéov, koppdtio kadika PHP kot HTML eivan ypappéva

avapekra. 'Etol 0 kddkag ival yevikotepo dSuGavVAyVOGTOG.

($enabled) { @ ($enab1ed)_l
echo "<div class='form-group row'> < class="'form-group row'>
< class='col-md-4"'>

<div class='col-md-4'> : , , e
<input class='form-control' type='text' id='search’ < class='form-control®' type='text' id='search
placeholder='Type to search...'> placeholder='Type to search...'>
</div> >
<div class='col-md-1 col-md-offset-5'> class="col-md-1 col-md-offset-5'>
<h4>Show:</h4> >Show: </h4>
</div> >
<div class='col-md-1'> class='col-md-1">
<select class='form-control' id='exampleSelectl’ class="form-control’ id='exampleSelectl'
onchange="tablepagition()'> bnchange:'tablepagination()'>
<option value='1@'>18</option> value='10"'>10¢</ >
<option value='28' selected>26</option> value='20" selected>»28</
<option value='5@'>58</option> value='5@'>50</ >
<option value='108'>108</option)| value="100"'>106</ >
</select>
</div>
</div>";

Ewéva 4.4: 60yKpLon amxhod KOSIKA (UpLtoTepa)Kul KOSIKA YPOoppuivo

pe ) pofdsra Tov Blade (6e&14)

Zmv edva 6e€1d paivetar Tdg cvvidooetot o id10¢ kddkag HTML pe t Bonbeia tov Blade. BAémovpe 611
vrdpyel dobéoun pio dopn| eAéyyov “@if” n onoia emrpémel va ypdpeton kmdkag HTML ca va ypagotav
pa avtiotolyn doun eréyyov ¢ PHP. Qotdco 1o mAgovEKTNO Elvol COEES ooV 0 KMIKOC eival kabopn|
HTML evo kot i dtdpBpwon etvar eviehag EekdBopr. Katd tov 1010 tpoémo Acitovpyodv kot ot VTOAOUTEG
dopég eléyyov mov viomotei to Blade.

Onwg yivetar aviiinmtd, Aomov, pe T duvatdtnteg mov tpooeipel to Blade amhomoteiton onuaviikd n
ovvtaén HTML k@dwa kot emmAéov ta apyeio Tov TpokvmTovy givat moAd o evaviyvoota. Extog anod tic
TPEIG TO ONUOVTIKEG duvatdTTéG TOL 7oL  avapépnkoav €dm, to Blade mopéyxst apxetd axdun

YOPOKTNPIGTIKGL.
45.2 jQuery

H jQuery &ivon pio fipriodnkn g JavaScript n omoia Topéyel SuvaTOTNTEG GTOVG TPOYPULUOTIOTES Y10l TTLO
OTOTEAEGLLOTIKY KOl EVKOAOTEPN ¥pNon TG YA®ocas. Mdaiota 1o chvOnuo “write less, do more” otnv
otoceAida g PiPrrodning tpoomadel va Katadeibel axpiPdc ovtd. To Pacikd g mAeovEKTa gival OTL
etvan pio BtAtodnkn cvpmaymg, pikpn o péyebog, ypiyopn kot thovoia og duvatdtneg [50]. Opopéva anod
10, Bacikd onueio g Pipriodnkng sivon [50, 61]:
*  va yiveton EVKOAOTEPO O YEPICUOG TOV GTOLYEIMV MG 10TocEAdOG (dNAadn otoryeimv tov DOM —
DOM elements),
* Vo TOPEXOVTOL ETOLUES GLVOPTNGELS TOV VAOTOLOUV cuVNBIoUEVES AgtTovpYieg OTMG 1 ATOKPLYT| Kol
ELPavion evog otoryeiov, 1 amddoon Wwothtov o éva ototyeio HTML (m.y. kAdoelg), xeipiopdg

yeyovotov (clicks, mouse overs kt).), kAioeig AJAX KTA.
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*  koAdTepn Oloyeipion twv otwd (CSS manipulation) kot tng xivnong (animation) oto didpopa
oTOLYElD, TV 10TOGEMO MV,
*  OMovpyio 10TOGEAO®V e TEPIOTOTEPEG OVVATOTNTEG Y10 KAADTEPO GYEIOUO SIEMAPDOYV YPNOTN

(user interfaces).

Eniong, n jQuery, divel ™ duvatdtnto 6TOVG YPNOTEG TG VO GLUUTEPIAABOLY TIC AELTOVPYIKOTNTES TOV
avamtHooovy o€ «mokéta Asttovpytdvy (plugins) ta omoio petd umopodv vo SMUOGIELTODY Kol Vo, Eival

dwbéoipa og OAN TV KOOt TO XpNoT®V TNG PipAtodnKnc.
45.3 Bootstrap

Avtictorya, 1 Bootstrap eivar éva mhaiowo avémtuéng totooedidwv (web design framework)! n omoia
dlevkoAvvel T oyedioomn otoceidov ue Eupacn ot CSS oyediaon g 10ToceMONg KOl TIG SVVATOTNTES
TPOCUPUOCTIKOTNTOG TOV 16TOCEMSmY (responsive design) yia cvokevéc pe dlopopetikd ueysdn obovav.
"Etot, 1 BipArodnkn Bondd to oyediacth va eEacpaAicel Tmg 1) 16T0GEAISN TOV O TPOPAAAETAL EVKPIVAOG KoL
opBd o€ GAOVG TOVG YPNOTES, AVEEAPTNTA OO TN GLGKELT IOV YPNCIUOTOODV Y10 TV TePLynon Tovg [51].
H Bootstrap Paciletor otnv CSS xat v JavaScript kot ot A&1TovpykoOTnTEG TOL TOPEYOVIOL OTOTEAODY
ovvdvaoud kot Tv dvo. Ta tpia Pacikd uEPT AEITOVPYIKOTNTOG TOV TAPEXOVTUL EIVAL OPYAVOUEVO MG EENG
[51, 52]:

* CSS: mpokabopiopéveg pvbuicelc ool kol mpokataokevacpuéva otoyeio HTML yo oyxedooud
10T00eMO0V pe kKaAbTep ooOnTik. H oyedioon pwovo ue CSS eivor ototik.

e JavaScript: otoygio diemapng ypNoTn UE eVIoYLUEVN AELTOLPYIKOTNTA PACIOUEVO, OF TOKETO
Aertovpydv g jQuery. Amotehovv ocvvdvacpd CSS kou JavaScript. Me avtd tor otoeia, ot
ceMdeg mov oyedalovtor givol mo SdPACTIKEG VD KAVOLV TNV TAONYNOYN TOL YPNOTN TLO
CPLGIKT KOL IO EVYAPLOTY).

e Components: oAOKANPOUEVE «KOUUATION JlEmaPng ypNot (). Aioteg, pevov, emloyeis, media
Kewévoy K.G.) mov eivor étopa mpog ypnion. Exovv katackevootel g cvvovaopdg CSS kot

JavaScript, a&omoudvtag ta dHo pépn tng Bootstrap mov avapépOnkov oM.
4.6 TI'papnuara & D3.js

46.1 T'svika

H xotookevr| tov ypoenudtov ometélece TO TEAELTOAO TPOYPOUUATICTIKO KOUUATL TG €pyacias. Edd
ypnoworomOnke n D3.js (Data Driven Documents — D3), o iriodnkn g JavaScript oyedioopévn e1dikd
v T dnpovpyia ypaenudtov. H Bpiodnkn avtr dievkolvvel mdpa ToAd Ty mopaywyn YPoenuaToy ond
dedopéva KaBOTL S1aB£TEL TOAD 1GYVPEG GUVOPTHGELS Y10 TO YEPICUO TOV OEGOUEVMV KoL TH GOVOEST| TOVG LE

10 apayopevo ypaenuo. To Oepelddec YopaKTNPIoTIKO TG EIVOL OTL TO YPAQPTLATO ETLTPETOVY GTLLOVTIKN

43



aAAnAenidpaon pe 1o xpnot (dnradn, dev sival oTaTIKEG EIKOVEG TOL O YPNOTNG UTAMG TIC TOPOTNPED) EVD
UTOpOvV va. gviuep@vovtal duvopuikd pécm AJAX kot va ahAGlel To YpAenuo apécms HOALG aALAEOVY Ta
dedopéva.

H 180 yio por tétota Bipriobnkn npotogppaviotnie to 2009 pe to Protovis, to omoio tav pia tpocndOeia
tov Michael Bostock kot Jeffrey Heer pe t onuavtikr cuvelopopd tov Vadim Ogievetsky. H opdda avike
oto Stanford Visualisation Group tov oudvopov mavemomuiov. H avamtoén tov Protovis ctaudtnoe ota
péso tov 2011 o6tov kot ovikatactdOnke and v D3. Qotdéco oty mpoayuatikémta 1 D3 oamotedel

oLVEXELD K ETEKTAGT TOV Protovis agov Paciomke e moAd peydio Babud mave oe avto.
4.6.2 I govextijuara & psrovektijuaza,

H Piprobnkn avt) eivar wdiaitepa oxvpn v tpelg Pacikong Adyovg. [pdtov, mapéyel ameptopiom
elevbepio ¢ mpog 10 TL Yphenue emiBupel va dMUIOLPYNCEL KOTTOLOG (TO EVOEIKTIKG TOPUdElyUaTO
Ypapnudtov mov pmopei vo Ppel Kavelic 610 Awdiktvo pe por amAr avaltmon &ival, KUupPLOAEKTIKA,
avapibunto). Avtd cvuPaivel enedn ta ypaenuata dnuovpyodviar g eikovec SVG ondte, mpo@avad,
umopel va dnpovpyndei omowdNTote amekovion entBvuel KATOL0g opkel Vo 0pioel Ta, KATAAANAo oyfLoto
uéoo og éva SVG otoyyeio mc HTML. Agutepov, o mold kopyog tpdmog ue tov omoio n D3 yepiletar ta
dedopéva, TPoGdidEL TOGO UEYOAN TPOYPUUUATIOTIKT VEMEIN TOV O XEPIGUOC TOV dedOUEVMV Eivol TAVTOTE
g0KoA0G aveEapTnTa amd Tov GyKo Tovg. Tpitov, Ta YPoPUATO TOL TPOKVTTOLY UTOPOVV VO, EXOVV TOAAEG
duvoTOTNTEG AAANAETIOPAIOTC LLE TO XPNOTN.

Q01060, TOTELOLLE TS N €V AOY®D PPA0ON KN Tapovstdlel Kal éva GNUOVTIKO LEOVEKTNIO: ival €va
gpYOLEl0 OPKETA SVGVONTO MG TPOG TOV TPOTO TOV AELTOVPYEL, TOV TPOTO TTov YEWPIlETON TOL dEdOUEVA Y VL
wapoyfovv T ypaenuate oAAL KOl OC TPOS TOV TPOTO YPOUPNS TOL KMdKa. AKpPdg Adyw AoV avtdv,
€ivol amoANTMG ovaYKaio Vo KATAVONGEL KOVEIG TANP®G ToV TpOTOo e Tov omoio Agitovpyel n D3 mpotod
UTOPEGEL VO T XPTCLULOTO|GEL.

Ortav kdmolog ypnotponolel €va vEOo TPOYPAUUOTICTIKO gpyaieio M Hal VEXL YAMGGO TPOYPOUULATIGLLOV,
cuvnBog givorl eQkTd vo To ypnoyomotel Kot mopdiinio va eEotkeudveTal pe ) ypnon Tov. QoT1d60 GtV
nepintoon g D3 avtd dev woyvet ki €to1 N expdOnon g kabictaton apketd 60oKoAN Kot xpovoPopa gv
ox£0€L P Al TpoypappaTiotikd epyoleio (m.y. to Laravel). To peovékmmua £ykertatl akpipdg 6to yeyovos
OTL Oev TPOKETOL Yo £vo EPYOAEI0 TTOL OGO APLEPDOVEL XPOVO KAMOL0G TOGO MO TOADTAOKE YPOPTLOTO
umopel vo vAomomoetl. Avtifeta, ypeldleTor vo aQlepdCEL €vol 1O10HTEPA ONUAVTIKO YPOVIKO SdoTnuo

e€owceimong pe tn PiPprtodnkn, Tpv kov PITOPESEL VAL T YPTCLLOTOUCEL Y10, VO TOPAYEL £GTM EVO TOAD OTAO

Ypapnua.

! H Bootstrap agopd ™) oxediaon g 1otooehidag yi' avtd kon avagépetar og “web design framework”. H A£En
“framework” dev mpémel va epunvevdei pe v évvola tov “web application framework”, 6nwg to Laravel.
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4.6.3 g Asitovpysi

Onwg vmodewkvdel kot to ovoue g PiPprodnkme, yio vo OMpovpycovpe €va YpAenuo TPETEL Vo
Eexwvnoovpe amd to cuvolo dedopuévav (dataset) mov Béhovpe va ameikovicovpe. Ta dedopéva mpémet va
givor dwbéoa o kamolo popen apyeiov. o Tic Kowég popeég (my. CSV, TSV) vmdpyovv étotueg
ocuvaptioelg ™m¢ PProdnkne mov emeEepydlovrarl (parse) ta dedopéva. Kotomv n D3 dnuovpyel éva
avtikeipevo (JavaScript object) yia kéOe dedouévo (data point) kot o avtikeipevo d100£tel g 1610TNTEG OAEC
TIG WOOTNTEC TOL JECOUEVOD UE TIC AVTIGTOLYES TILES TOVC. 2T CUVEXELN KGOE avTIKEINEVO GUVOEETOL e Eval
otolyeio mov Oa TpoPAndei oto ypdonua (w.y. pia omAn). ‘Etol 10 kdbe croyeio tov ypaenuatog (kdbe
oTNAN) 0ev «amelkovile amAdC TO avTioTOr 0 dESOUEVO AAAG Eival GUVIESEUEVO LE AVTO™ TO HEGOUEVO EYIVE
OVTIKEILEVO KOl TO OVTIKEINEVO €lval GUVOESEUEVO e TO Ypapnua. Katomv, ot 1010mTeg TOL YPUPAUATOS
(m.x. TO VYo Ko TO P TG kabe oTANG) dev opilovtal ototikd oAAG e€apTd@vTal dVVapKG omd To
dedouéva (m.y,. to vyog eEaptdTar amd TV 1B1OTTO A Kot To ¥pdue amd v 1810t Ta. B T00v dedopuévav).

H evrunooioxn dvvatotto e PiAodnkng eivar 0t emitpénet va aAAdlovpe dSuvauikd oo 10Tt TV
YPOPAUATOC GUVOEETOL UE TTOL0, 1010TNTO TV dedopévav. 'Eotm, yio mapddetypa, 61t 0Ehovue va mopdyovpe
v To. (010, 0edopéva Eva, Ypaenua mov va. aretkovilel pe 1o Dyog tov otnAd@v v idmra I avti yio v A.
[Ipogavmg dev amatteitarl vo, dSnpovpyncovue GALo ypdonua 1 vo @optd@cove Eava ta dedopuéva. ATAMG,
LE KOTAAANAN €VTOAT], GUVOEOLLLE TNV 1O10TNTO «OWYOC» TV CTNAGV LE TNV 1010TTo [ TV dedoUévmVy Kot TO
YPAPM O OVOVEDVETOL OUECHS. DVGIKA UTOPOVLE VO OVOVEDGOVLE OAOKANPO TO GHVOLO OESOUEVOV LECH
AJAX omdte kdbe otoryeio Tov Ypaonuatog (kdbe othin) Ba AdPel To avavemUEVo OEOOUEVO TTOV TOV
avTiotoryel Kot to ypdonuo Ba evnuepwdel avardywc.

To xvuprdtepo yopaxtnPlotikd g PLPALodNKN G Kot To peydio g TAEovEKTN A, Aomdy, ivatl akptPdg avtd:
0 oA Kopwds TpOmog e Tov omtoio xewpiletor ta dedopéva Kot GUVIEEL TIG WO10TNTES TOV OESOUEVDV LUE TIG
WO1OTNTEG TOL YPOUPT|LLOLTOG.

YrevhopiCovpe mwg 6ho 6o avapépape 6® yivovtol amd to @LALopeTpn Ty TOL Ypnotn pe JavaScript. H
pévn aAAnienidpaon pe tov egvmmpemtn eivor 6tav BéAovpe va avovedoovpe Ta dedouéva — Oyl Otav
Bélovpe va avavedoovpe To yphonua. Amd T otiypr] mov to dedopéva givar dwbéowa, 1 PiPAodnkn

umopel va ta xepilotel Onmg emBopodpie Kot va aAAACEL 6T oTIypr| OAN TNV anelkdvioT).
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Avdioon aroutyeemy cVETHUATOS

10 TapoOV Ke@dAao Oa KOTAYPUEOLY Ol OTOLTHGEIS TOV GUGTHUATOC OTd TNV TAEVPA TOV ¥PNOTH, ONANON
moleg €ivol ot Asttovpyieg kol oL dVVOTOTNTEG TOL OVOUEVETOL va. Top€yxel n epapupoyn. Emiong, 6o

SlTLTOOOVY KOl OPIGUEVEC TTPOJYPAPEG O TEXVIKO emimedo ol omoieg mpémel va Tnpndodv Koatd v

avamTuEN NG EPAPHOYNG.
5.1 AEITOVPYIKES OMOUTHGELS

Ed® dwtumdvovtol ol amaltioelg mTov € el amd TV €QOpRoYY| évag xpnots. Avtég eEacpaiilovv OtL M
epappoyn mov Ba mpokvyel Ba mapéyel GTOVG YPNOTES TIG KATAAANAEG AglTovpYieg doTe va givorl TpdypoTt
ypoyn. Ot amottfGelg O TPOG TOV TPOTO £EEPEVLVNONG TOV OAANAEMOpAGE®V, ooV, glvat ot €ENG:

* H gpappoyn mpémet va vrootnpilel 400 opyavicpuove, Tov dvBporo (HOMO sapiens) kot tov Tovtiko
(Mus musculus).

* H spappoyn npénetl va vrootmpilel v mopovcioon aAANAETIOPAcE®Y 0O TOVG TPEIS EMAEYUEVOVG
alyopiBuovg, eite pepovopéva gite Tavtdypova.

* O ypnomg mpénel vo pmopel vo avalntmoet yovidwa kot miRNAs gite pe 1o 6voud tovg, €ite pe 1o
LOVOOTKO OvayvVOPIGTIKO TOVG gite e Pépog avtdv. Katomv mpémel va vtapyel TpOTOG Vo ETAEYOLV
ta yovidwn kot o miRNAs ywo T onoia o yprotng embouel va avalntioet 11 aAnAemdpaocelg
TOLC.

* Qg TPOg TIG WOLOTNTEG TOV AAANAETIOPACEWDY, TPEMEL VAL UTOPOVV Vo, cLYKpivovtal ot Baduoioyieg

TOLG ava adyopuo.
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5.2

To, amoteléonata TOV TPOKVTTOVY TPETEL VO, WITOPOVV VO TEPLOPIOTOVY UE KOTOAANAES EMIAOYEG
(piktpa). EmBountd oidtpa eivor tovAdyiotov to €€ emioyn aiyopifuwv kot @iltpo pe
Babporoyio avd aiyopdpo.

To ypoenuoto TPETEL VO TPOGSPEPOVY SVVATOTNTEG TPOGUPUOYNG TNG EUPAVIONG £TCL MOGTE O
YPNOTNG VO UTOPEL VO GAANAETIOPA HE TO YPOPRUOTO Kol v HeTOPdAel To d€doUEVA TOV
npofdrioviat. Ot mopeyOUeEVES OLVOTOTNTEG OVTEC TPEMEL VO UTOPOVV VO KOATAOEIKVOOLV TIC
dupopég otic Pabduoroyieg peta&d Tav alyopifuwv.

H epapuoyn mpémer yo xébe aviikeipevo (yovidto/miRNA) vo mopéyxer oerido mov supavilet
OVOALTIKG TIC AETTOUEPEIEG TOV.

H epopuoyn mpémer vo. mopéyel LAEPCULVOEGUOVE TPOG TIS TNYEG TV Oedopévmv, OmmG Yo
napdderypo mpog v Ensembl 1} tovg aAdyopiBuovg mpoPreyns. Amapaitntn mpodmodbecn Quoikd

gtvar vo, vmoopileTal avTo omd TIC AVTIOTOLEG IGTOGEMOEC.

Teyvikés anautioels

[Tépav g ypnotikotTag, sival avaykaio vo d1atvambloby OpIGUEVEG OMALTHGEIC KOl GE TEXVIKO ETIMEDO.

Avtég 00, 0106@aAlovV YapUKTNPIOTIKA OTT®G 1 EDKOAT GUVINPENGT TG EPUPUOYNG, 1) EXEKTOCILOTITA TNG

KTA. Emopévemg, amotteitat:

e ke onueio e, N VAOTOINGM OPEIAEL VO «YEVIKEDEL) TIG OTOLES ATOLTIOELS EYOLV TEDEL.

ITo ouykekpyéva, 1 ePaproyr TPETEL v UTopEl va VTOoTNPiEEL OTOLOVONTOTE APOLLO OPYUVIGLOV
Kol &yl povo dvo. Me dAda Adyla, 1 TAnpoeopia Twv dVo opyaviou®y mov Ba vrootnpilovtol dgv
npémet va. givar Tovbeva kotayeypoupévn (hard—coded) otnv viomoinon g popuroyns.

Avtiotoya, m epoppoyr mpémel va. pmopel va vmootnpiEel omotovonmote apBud aiyopibuwv
TPOPAEYNG Ko Oyt LOVO TOVG TPELS TOL EXOVV EMAEYDEL.

H epapuoyn mpémel va pnopet va vroompigel emmAéov poviéha mov cuvdvalovv Tig TpoPAEWeLg
Tov aAyopifuwv (ontwg €ywve pe to Combo score). Avtd to poviého, av de Swbétovv
wpobimoloyicpéva dedopéva ta omoia Ba Tpoépyovtal amd T PAcn dESOUEVAOV, TPEMEL VO, LITOPOVY
vo, vrohoyilovtat amd TV EQAPLOYN TN GTIyur| Tov To {ntd o xpriotng (on the fly).

Ta dedopéva Tpémel va TapEYoVTaL GE OAN T YPUPTLLATA LLE TOV {010 TpOTO. ANAadn), 1 cuvapToN M
onoia Ba mapdyet kot Ba avavedvel To dedoUEVA TV Ypapnudtwy, Tpémel va gival 1 1d1a Yo OAa T
ypaonuata. Avti n omaitnon kafiotd mwoAd €0KoAn v mPocHnKn emmAEOV YpoeNUATOV GTO
UEALOV.

Hopaderyua: av KATOLo YpaPMUa, Yo KAmolo Adyo, £l WOWITEPES AMAITIOELS MG TPOG T SOUN TOV
amOTEAECUATOV, &lval «gvbovny Tov ypapnuatog, omiadn g JavaScript (client-side), va
LETATPEWEL TOL OEGOUEVA OO TN LOPPT] TTOL TO EAUPE TPOG TN LOPPT) TTOL TA YPEALETAL.

Ao ™ oTiypn mov M epoppoyn Ba emitpénel MV €l00d0 dEdOUEVOV OO TO YPNOTH, TPETEL VO
ANeBovV Ta KOTAAANAL LETPOL Y10 TPOCTOGIO TOV GLUGTILATOG Ao KOKOPOVAN £yyvon kmdwka SQL

(SQL injection).
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5.3 TI'papijuara

Yy evotra ot eényeital yio wolo Adyo Kpivetal YpNoILo Vo VAOTONOO0VV To GUYKEKPILEVO, YPOPTLOTOL

KaODC Kol TL TPOGPEPOVY GTO YPNOTY.
531 Parallel coordinates

210 yphonuo Ttopdiiniov cuvietayuévov (parallel coordinates) kdfe kdBetog GEovag Tov YpaenLaTog ivat
Bobpovounuévog Eeywplotd kol avimpocomevel Evov exoplotd aAyopiBuo (omd ™ OSdrtaln avt
TPOKVTTEL KOl TO OVOUN TOV YPaPAUaToc). To ypaenua avtd mopéyel ) duvatodTnTo GTO YPNOTNH Vo
OULYKPIVEL €UKOAQ KOl YpRyopo 7AC kupoivetar M Pabuoroyio pog oAAnAemiopacng o€ OMOLG TOVC
(emeyuévoug) alyopibuovg tavtoypova. Emiong, d1evkodldvel TNV EMOTTIKY TOPOUTPNGT OTIS SIOKVUAVOELS
Boadporoylmv peto&d TV aAyopiOumy Kot LAAGT Y10 TOALEC OAANAETIOPAGELS TOVTOYPOVMG.

Interaction DIANA-microT TargetScan MirTarget

CFH : hsa-miR-3919 - 1.00 -0.30 90 —

A

CFH : hsa-miR-8505-5p —
CFH : hsa-miR-6514-3p —
CFH : hsa-miR-761 —
CFH : hsa-miR-922 —
DPMA1 - hsa-miR-1250-3p —
DPM1 . hsa-miR-4728  —
FGR : hsa-miR-3240-5p —}
FGR : hsa-miR-4314
FIGN : hsa-miR-214-3p
FIGN : hsa-miR-340-5p
FIGN : hsa-mi R-3819-5p
FIGN : hsa-miR-3819
FIGN : hsa-miR-3925-5p
FIGN : hsa-miR-4729
FIGN : hsa-miR-4778-5p
FIGN : hsa-miR-487-5p
FIGN : hsa-miR-5680
FIGN : hsa-mi R-805-3p
FIGN : hsa-miR-5071
FIGN : hsa-miR-6505-5p
FIGN : hsa-miR-651-3p
FIGN : hsa-mi R-884a-3p
FIGN : hsa-miR-6787-3p
FIGN : hsa-miR-6875-3p
FIGN : hsa-miR-761

FIGN : hsa-miR-7858-5p
FIGN : hsa-miR-922 —
THMD : hsa-miR-4729 —

THMD : hsa-miR-664a-3p —

Ewova 5.1: mapadsrypa d1aypappotos mopaiinioy cOVTETAYREVOV A6 TNV EQapproy

Opiopéva eVOEIKTIKA TOPUdELYLOTA TOPATIPTCEDY TOV UTOPOVV va. YIVOuV LE auTo TO Ypapnua eivat:
* No dwmotwdel av ot fabuoroyieg KAmolng GUYKEKPIUEVNG OLAONG OAANAETIOPAGE®DY AKOAOLOOHV
KoL KOVOVIKOTNTO, T.). GUYKAIVOUV TPOG KOTOL0L TIUY).
*  Noa eleyyfel Katd mdécov pio vymAn/yapnAn Babporoyia picg aAinAieniopacnc amd évav aiydpifuo
dTNPEiTOL Kot 6TOVG VITOAOUTOVS oAyopiBovG.
*  Noa mopammpnfel av kdmolog aiydpiBpoc Pobporoyel por opdda aAANAETOPACE®Y GLOTNUATIKA

YOUNAOTEPA/VYNAOTEPX OO KATOLOV GAAOV.
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5.3.2 Hive plot
5.3.21 Leprypopn tov droypauatog

To duaypoppo avtd amoterel £va €id0g YPAPOL Kol YPNOUYLOTOLEITOL Y10 TNV OTEKOVIOT] SIKTOMV KOl GYECEDV
petald avrikeévov. To dudpopa avtikeipeva ometkoviloviol ®¢ KouPol kol ot oy€cel UETOED TOVG
amewoviCoviol og okpéc. Mio axun veiototor peta&y ovo kOUPov av o avtiotoryo d00 avTiKEipeva
GLVOEOVTOL LIE KATTOLN GYEOT).

To otoyeio mov dlapopomotel T0 ev AOY® YpAENUO amd Evay omAd Ypago gival OTL YpPNCIUOTOLEITOL CE
TEPITTAOCELS TOV 01 KOUPoL evidocovtal o Katnyopiec. 'Etol, 1o ypaenuo anekovilel Toug KOUPovg enovm
o€ Goveg evd kdOe dEovag avtiotoyel og cuykekpuévn komyopia. EmmAéov, edv ol kotnyopieg pwmwopovv
va. ta&vounBolv pe kdmoto Ttpoémo, tote M d1dTaén TV KOUPOV ETOVO GTOVG AEOVEG EIVOL CLUYKEKPIUEVT.
BéBawa, to ypaenuo avtd €xel vOnua ov LITEPYoVY TOLAAYIGTOV 2 EMUEPOVE KOTNYOpies KATATAENS TV
KOuPov. Av 6lo To ovTIKEipEVE aviKay og pio Katnyopia, to ev Adym ypdonuo o€ Oa giye va mpoceépet
KdtL TEPlocdTEPO Ao Evav amhd yphpo. Qotdoo, sivar onuovtikd va onueimbel otL dev amoxieietal vo
ovvdéovTal ue aKun KOUPoL Tov aviKoVV otV id1e Katryopio — kATl wov, PéPata, otn dikh puag mepintmon

d¢ cvuPaivel.

Ewova 5.2: mapaderypo Hive plot tpidv a&ovov
5.3.2.2 I eovextiuota & ovouevouevo. coUTEPGOUATO

To Pacikd TAEOVEKTNA OLTOV TOL YPUPTLOTOG G GYECT LLE TOVG AMAOVS YPAPOLS Elval OTL TOAD ypryopa
EMTPEMEL GE KATOLOV VO EVTOTICEL TEPLOYEG EVTIOVNG GVVIEOTG LETAED TV EMUEPOVG KATIYOPLdY. Mepikd
napadeiypoto oto omoio propel va cuvelspépet éva hive plot eivor ta e€ng:

* No evtomiotel kaTd TOGOV 01 GYEGEIS oG Kotnyopiag Ue Tig viohomeg exepalovial Kupiog HEcm

GLYKEKPIUEVOV KOUP®V.
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H 614taén tov kéuPov endvo otovg AEOVES UTopel Vo amoKaAVYEL KATO10 HOTIBO GUOYETICE®V TNG
KOTNYOPLOG LE TIC VITOAOUTES
Noa gvtonioTovv KouPot mov iocwg givar eviehmg avevepyoi.

No evtomioTovV KOUPotl Tov £Y0VV KOWEG GYECELS e GAAOLS KOUPBOVG.

‘Eto1, Yo v ameikdvion aAANAETIOpaoemy, T0 eV AOY® YPAPTUA EEVTNPETOVCE KOADTEPD OO EVOV ATAO
YPApO, H10TL:
1) To aviikeipevo, mov EVOPEPOVY EVIACOOVTUL GE SIAPOPETIKEG KaTnyopieg (Yovidio kot MIRNAS)
2) H gv Moym Katnyoplonoinon Tov aviikelpévav og yovidlo kow miRNAs givatl onpavtikd vo, gaivetot
GTO YPAPO.

3) Ymapyer pio oyéon upeta&d ovtdv TOV Komyopldv (aAAnAemidpdoel) M omoio mpémel va

OUTEIKOVIOTEL.

5.3.3 Heat map
5331 Leprypapn tov ypopnuatog

‘Eva ypaonuo heat map sivar évag ydptng mov anoteleitar and ypoupéc Kol 6THAES Tov oynuatiCovy KeAd.
Ka0e kel avtiotoyyel og pia ypopun Kot pio oTiAn vmovomviog Tt To ev Ay kel ametkovilel TAnpopopia
OV APOPA TN GYECT TNG YPOUUNAG KOl THG OTHANG.

Amo pio GAAN oxomid, avtilapPdveron kaveic 6t £vo heat map ovclooTikd amoteAel Evav Tivaka yertvioong
KOUPov emdveo oe éva ypago. H dwpopd pe évav mivaka yertvioong sivor 0Tt avii oto KeMd va

avaypdaeovrtat optBuoi (w.y. 1/0 1§ 10 KOGTOC T OKUNAG) AVOTAPIGTAUTOL 1] OVIAOYT TANPOPOPIN YPOUATIKA.

a a a a a a a a a
=3 © 3 0 0O 3 = Q 4 Q Q Q e
e ] 4 =) - @ © w2 2 - © r~ O © ©
- (=] o - b = o~ ~ ~ (2] - - - (=] ~ © - v o~
pd - = o = ~ ~ 3 = o o @ ~ o o o o N
o Q «Q Q e § t 4 b e 4 « @« « 4 4 4 d L I 4
x 14 x x x 14 x 14 x x x x 14 14 x x x x
£ = = = = = = E = = = = = = £ = = =
@ @ & @ @ @ & @ & & © & @ @ @ @ @ &
2] 2] 12 0 0 0 2] 2] 12 0n 12 2} 12 2] 172 12 12 0
£ £ £ £ £ £ = £ £ £ £ = E £ £ £ £ £
CFH —
DPM1 J
FGR
FUCA2 | | ] ( @ 1 1 1 ]
scvi3 = =
TNMD | 1 [ ] 1 i J (

Ewova 5.3: mapdocrypo Heat map amd tnv epappoyn

2mv mepintmon] pog, Kabe keAl avamopiotd pio aAAnAienidopacn. Av 1 ahAnAeniopacn veictatot TOTE TO
KeM ypopatifetor avdroya pe ) Pabpoloyio g aAAnAenidpaong evd av 1 aAinienidopacn dev veioTaTol
10 keM ypopotiletar yrptl. I[poeavmg, yio vo amodidetol cioTA 1 AVOTEP® SOPOPOTOINCT TO YKPL dev
neprlapPaveral oty KAMpoKa ypoudtov avaioya pe ) Bodpoioyia.

‘Eva emmdéov Pripa mov €ywve oy gpyacio ®ote va evioydetal M ypnodmto tov heat maps sivar va

Tapovctdoviat TovTdypovae Kol vo givar cuvdedepéva peta&h toug mepiocodtepa omd éva heat maps. Kabe
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heat map pmopel vo ypouatiletor pe Pdon dwapopetikd adydpiBpo étol mote og pio. 006vn o ypHoT™C Vo

GLYKPIVEL TNV 18100 GTLYUT TOVG «YAPTEGH TTOV TPOKVITOVV Atd OAOVG TOVS OAyopifpovg.
5.3.3.2 ITAeovektiuozo & avouevouevo coUTEPATUATO,

Mepikég eVOEIKTIKEG TOPOTNPNGEIG KOL TOL AVTIGTOLYO GVUmEPdouaTa ToL dlevkoidvoual amd to. heat maps
etvon ToL €N G

*  No &VTOTIGTOOV TEPLOYEC 1 UEUOVOUEVE KEAMA TTOL Tapovctalovy €viovrn dwooponoinon. ILy.
Woitepo KaAE N Wiaitepa. Kokég Pabduoroyies.

*  Noa aAldlel 1 ToEWOUNGCT TOV YPUUU®OY KOl TOV GTNADV £T61 OGTE VO EVTOTIGTOVV KOVOVIKOTNTES.
ILy. vo evtomiotel av KOTO UNKOC WG YPOUUNG/OTAANG MeTaPfdAlovIol TTPpog TO KOAVTEPO 1
YEPOTEPO Ol YPWOUATIGHOL.

* To yeyovdg 0Tl M €popuroy vrootnpilel TOAAATAOVG XapTeEG TOwTOXpOova Pondd oto €éng: av
evrormiletol KATL 0md TO TOPOTAV®, VO GUYKPIVETAL AUESA LUE EVAV XAPTH SOPOPETIKOD aAyopiOuov.
'Etol pumopel vo damiotomdel ov i ev Ady® Koavovikotnto evtormiletol povo og Evav alyopduo 1 oe

TEPLGGATEPOVG.
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2YE010.6HOG KO DAOTOINGY THS EPOPUOYHS

210Y0G¢ TOL TWOPOVTOG KEQUANiov elval vo mapovcidosl TN dladikacio viomoinong g epapuoyne. Ot
eEVOTNTEG OKOAOVOOVV KaTO OEPA TN YPOVOAOYIKN TOPEi TNG VLAOTMOINCNG (MOTE VA O1ELKOALVOEL 0
aVOYVOOTNG VO TOPaKoAoLONoeL T dadikasio Tov akoAlovdnonke. X10 Tapdv KePAAOlo TEPLYPAPETOL TO
«mOC» €yve M vAomoinomn kol Oyl To «yt» €ytve kot avtoév tov tpdmo. H aitoldynon twv didpopwv
OGYEOOTIKMV ETIAOYDV, 6oL VINPEE LT, dIveTon avOALTIKA 0TO KEQPAANLO 7.

Hopakdto mapabétovpe Evav mivaka pe ™ SLAPOPPOOT TOV ELANPETNTH KOl TA TOKETO AOYIGUIKOD TOV

¥pNoLoTom Onkay.
Eidog Aoylopkd "Exdoon
Agrrovpykd cvoT Ubuntu 14.04 LTS
[pdypappo eEumnpetnr]
POYpapa eSpmpEmTH Apache server | 2.4
(server)
Bdon dedopévav MySQL 5.5
I'\oooca TpoypaplaTic ol
) P “{P. M.H ! PHP 7.0
(server side scripting)
[Maicto avartuéng epoapproyns
Laravel 53
(PHP framework)
BifAotnKkn kataokeu
PAroOrKn fi D3 3
YpapnuaTmv

IMivokog 6.1: ) Srepdpewon Tov s&uanpeny (Software backbone)

53



6.1 2vil0yn dedouévav

H npmtn gpyacio mov éxpene va yivel NTav va cAAeyBolv ta dedouéva ota omoia Ba Paciotel | epappoyn.
[Tépav tov TPOoPAVOLG, aPoD ywpig dedouéva dev UmOpel va LEICTOTUL EPOPLOYT, OVTO TO Prua MTaV
TPOOTOALTOVUEVO KOL Y10 TO CMOOTO GYEOGUO TG Phong dedopévav. Xmpic va gival yvooto Tt dedopéva
etvar drobéoipa omd Tig Proroyikég PAcelg dedoUEV@OV Kt TOug alyopiBuovg TpoPreync, o€ TL Lopen| givar
dwbéotipa avtd To dedopéva, TL media TepAapupdvovy KA. dev Ba NTav PIKTO va Yivel 6mOTOC oYESIUGOG
g Paong dedopévav. Apa, T0 KATEPUGUO TOV dEOOUEVQYV, EMpEne va. ival 1| TPOT gpyacia 1 omoio Oa
yivet.

To dedopéva navm ota omoio otnpiletal n epappoyn daxpivoviol o€ 600 peydAn Guvora:

*  dedopéva yiao ta yovidla kot o miRNAs a6 tig avrictolyeg froroyikéc Pdoeic dedopévav,

e dedopéva yia Tig aAnAemdpdoelc yovidiov — miRNAs amd tovg adyopifuovg Tpofieyng.

Mo 6cec mnyég dev avoEEPETOL KATL 1O10TEPO GYETIKG, UE TO €I00G TOL OPYAVIGUOD oNUOivel TOC M
dtdkacio. GLAAOYNAG OEdOUEVOV KOl Y10l TOVC VO OPYOVICUOVG givol akpiPadc 1 idw. Omov vrdpyovv

SL(POPOTOMGELS, EMICTLLOIVOVTOL.
6.1.1 Ensembl
6.1.1.1 Aedouéva yovioiwv

Ano v Ensembl mpofAfBav 6ho ta dedouéva oyetikd pe ta yovidio. T 1o kotéBooua Twv dedopévaov
afloromBnke to BioMart mov givar drabéoiuo oty 1otocgAida g Ensembl. Tao otoyeio mov aviAnOnkav

v 10 KéOe yovidio Nrav ta eENG:

[Tedio [316TT0 YOVIdion

Gene ID LOVOOIKO aVOyVOPLGTIKO

Description TEPLYPAPN

Chromosome YpoUdcOO 6TO 0moio PpiokeTal To Yovidio

Associated gene name ovopa

Version (gene) ékdoon

Hivaxag 6.2: Ta wepreydpeva Tov apyeiov dedopévov s Ensembl
AmoktiOnke n TApng Aota yovidiov yio ke ékdoon tng Ensembl amd v ékdoon 86 péypt v 75.
6.1.1.2 Agdouéva avtiororyioswv Ensembl mpog RefSeq

Onwg Ba e€nynbel mopokdtom, AOY®m ™G HopPng TV amotelecpdtov tov MirTarget énpene va Bpebodv

avtiotoryiec ota uetdypopo pHeTaéld Tov povadikov avoyvopiotikov tg Ensembl ko g RefSeq. Ta
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dedopéva mov divovv TIC avTioTolyieg avtég avtAndnkav emiong pe ypnon tov BioMart. Ta apygia mov

dMuovpyRdNKaY Yo 0vTd TO GKOTO TTEPLEiaV Ta e&NG media:

[Tedio Emeénynon

Gene ID Yovidlo

Transcript 1D UETAYPOAPO

RefSeq mRNA IMBavo avtictolyo petdypagpo RefSeq 1
RefSeq ncRNA IMBavo avtictolyo petdypagpo RefSeq 2

ivaxag 6.3: To TEPLEYONEVA TOV UPYEIOV AVTIGTOYLOV O0TTMG TPOoNAOE ard TNV Ensembl

AvTtieToryieg aviAndnkav omd Tig exddoelg 75 émg 86.
Kdabe petdypago mov eivar katayeypappévo oty Ensembl umopei va éxet 1 vo unv éyel avtictoyo
uetaypago otnv RefSeq. Av vrdpyet avtictoryo uetdypogo, t0te pmopel vo givat:

*  mRNA: messenger RNA, onAadn RNA ov k@dwkonolel mpwTeivn.

* ncRNA: non coding RNA, dniadn RNA mov dev kmdikomotel TpmTeivn.

Av vmapyel avtiotoryia, povo éva amd ta dvo nedia g RefSeq umopodv va, £xovv T kot Oyt Kot ta dVo
(GAAwote éva RNA gite kmdikonolel Tpmteivn eite 0x1). Av dev VIAPYEL avTioToLyio, Kot To. 600 TEdia TG
RefSeq Oa eivon kevd. Tha doeg aviiotoyieg Ppeboldv, okomde sivar to petdypaga ™ RefSeq va
avtiotoynbovv pe éva yovidio tng Ensembl.

ZNUEIDVETOL TOG Ol AVTIOTOLYIEC TOV KaTOypApovTaLl o ovTd TO apyeio opilovtat amd v Ensembl.
6.1.2 RefSeq

I va avtAnBovv ot avtiotoyieg peta&h RefSeq kot Ensembl ftav anopaitnto kot éva axdun apyeio amod

™ RefSeq 1o onoio Bpicketar otn diebOvvon: ftp://ftp.ncbi.nim.nih.gov/gene/DATA/gene2ensembl.gz

H popon tov apyeiov Nrav tpokabopiopévn Kot tepiéyovay to e&ng medio:

[Tedio Eneénynon

Taxonomy ID Kwducog opyaviopov

RefSeq gene ID Avoyvopilotikd yovidiov kotd RefSeq
Ensembl gene 1D Avoyvopilotikd yovidiov kord Ensembl
RefSeq RNA ID Avayvopiotiké RNA katd RefSeq
Ensembl transcript ID Avayvopiotiké RNA katd Ensembl
RefSeq Protein ID Avoyvopilotikd tpoteivng kotd RefSeq
Ensembl peptide ID Avoyvopilotikd mpoteivng katd Ensembl

IMivoxog 6.4: To. TEPIEYOPEVE TOV OPYEIOV AVTIGTOLLAOV 6TMS TPoNAbe amd Ty RefSeq

Ta medio oxetkd pe Tig TpoTeiveg dev ypetdlovtay ondte ayvondnkav. Me ta d€d0UEVH TTOV VTTAPYOLY EOM,

v kéOe petdypapo g RefSeq umopodue va dodpe og molo yovidio ¢ Ensembl avtiotoyei, to idio
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axpimg, dNAdN, TOV ETBVUOVCALE VO SOTICTOGOLVE Kol UE TO avTioTtoryo apyeio tng Ensembl. O Adyog

oL AMEONKay dedopéva Kot amd ta dvo apyeia Oa eEnyndel katd v mpoenesepyacio TV dedouévav.

6.1.3 miRBase

To apyeio Tng MiRBase pe ta dedopévo toov miRNAs eAeOn and v tomobecia
ftp://mirbase.org/pub/mirbase/ CURRENT/miRNA.dat.gz.
To apyeio Ppioketor oe EMBL flat—file format, 6mwg meprypdonke non avaivtikd oty mapdypagpo 3.2.4.

6.1.4 DIANA-microT
6.1.4.1 Amoxtnon apyeiov

Tao dedopéva Tov adyopiBuov avtov, OTMG KAl TOV TEPLIEGOTEP®V aAyopiOu®mY Yevikd oto Aladiktvo, givarl
erevBepo drbéolpa. Qotdoo Yoo va Umopel 0 ¥PNoTNG Vo To Katefhosl TPEMEL v KAVEL EYYpAQT GTNV
16T0GEAI00 TOV aAyopiBuov. H eyypaon sivatl ehevBepr. Apyikd, AoV, ENICKENTOLOGTE TV IGTOGEAMSN TOL
aAyopifuov ot devbuvon:

http://diana.imis.athena-innovation.gr/DianaT ools/index.php?r=microT_CDS/index

Kot katomy Tpénet va mpayuatonomdei eicodog tov ypriotn (login) oto cvotua. XN cvvéyeio emAéyetal

t0 TANKkTpo “Download data area” kot amo ta Sabéciua apyeio emAéyetor to “microT-CDS data”.
6.1.4.2 Mopon opyeiov

ApyiKd onNUEIDVETOL TG OAEG Ol AAANAETIOPACELS Yo OAOLG TOVG OPYOVICUOVS TTEPIEXOVTUL LEGH OE £Vl
apyelo. HapatiBeton éva Tunpa tov apyeiov yo KaAdtepn Katavonon.
To apyeio tov DIANA-microT sivor éva CSV apyeio keyévoo (comma separated values). Ot minpogopieg
oL TePLE(OVIOL GE KABe ypapun tov apyeiov eivar opyovopéves oe medion Omov to medio peta&d Tovg
Swyopilovran pe koppa (€€ ov kat o tHmog Tov apyeiov). To apyeio eivar opyavouévo oe «eyypaeéc» Omov
Kkd0e eyypaer| avtimpocsmnevel pio aAinienidopacn. Onwe paivetar oto mapddetypa, kébe eyypapr Eekvdet
pe pio ypoppn mov €xet 4 nedia o omoia katd oglpd ivo:

*  To petdypago g oAlnAenidpaonc. Aiverar to Ensembl ID tov.

* To yovidio g aAdnienidpaong, dSnAad 1o yovidlo an’ To omoio TPOKLATEL TO HeTdypapo. Atvetal

10 Ensembl ID tov kou péca o€ mapévheon to cOUBOAO (Gvopa) Tov yovidiov.
* To 6vopo Tov miRNA g aArnienidpaonc.
* H BaBuoroyia g arinienidpaong.

21 ovvéxew akoAovBolv oplopévec YPOUUEG Ol Omoieg avTioTOloLV OTlg 0éoelg mpodcodeong g
oAnAenidpaong avtne. Kébe oiinienidpoaon Oa mepiéyer tovidyiotov pio 0éon mpdodeong evm, ot
TePIOGOTEPES OAANAETIOPACELS, eppavifovy Tepiocotepes. Kdbe Béon tpdodeong avtimpocwnevetan ond pia

ypoppn pe tpio media Ta omoio Katd oepd eivar To eENg:
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*  H meproyn tov petaypdeov otny omoia Ppicketor n 0éon tpdedeonc (UTR 37, UTR 57, CDS).

* X710 0€0TEPO TTEDIO AVAYPAPETAL TPAOTU TO YPOUOCMLO GTO OTOI0 OVIKEL TO Yovidlo. AkorovBel avm
Kato tereln « @ ». Metd avaypdeetal 1 apyn Kol to TEPAS TG BEong TpoOcdeons dSaYOPICUEVES LE
oo «—». Ou cvvtetayuéveg eivol ekTe@PUCUEVEC ETAV® O©TO YOVIOl0 KOl Oyl €MAV®D OTO
LETAYPOLPO.

* H empuépovg Pabuoroyia avtig e 0éong Tpodcdeong.

6.1.5 TargetScan
6.1.5.1 Amoxtnon opyeiwv

Kot yio tovg 600 opyavicpovg ypnoyoromnkay 1060 ot TpofAéyelc tov adyopibuov yio Bécelc Tpdcdeons
mov SwuTnpovviol petald tov opyaviounmv (conserved sites) 6co kot yo Oécelg mpdodeong mov dev
dwatnpovvtar (non conserved sites). TTapakdtom KotoypaeeTot Tola apyeio EAeOncay yio Tov GvOpwmo Kot
TOV TOVTIKO.
¢ AvOpomog
Awevbuvon: http://www.targetscan.org/cgi-bin/targetscan/data_download.vert71.cqi

Apyeio: Predicted Targets context++ scores (default predictions), Conserved site context++ scores,
Nonconserved site context++ scores
¢ Tlovtikdg

AevBuvon: http://www.targetscan.org/cgi-bin/targetscan/data_download.cgi?db=mmu_71

Apyeio: Conserved site context++ scores, Nonconserved site context++ scores
6.1.5.2 Mopon opyeiwv

Ta apyeioa Tov TargetScan sivar apyeio keyévov TSV (tab separated values) kot eni g oveiag givor vag
TIVOKOG TOV OTTOI0L Ol 6TNAEG Eival dlo®PIGUEVEG 1E TO YopakTipa otnrobétn (tab). H kébe ypapur tov
VoK OVTITPOCOTEVEL [io. AAANAETIOpaoN Kot TEPLEYEL OpKETA media. Avtd mov adlomomOnkay and endg
etvan TaL €€N¢;

* Gene ID: 10 yovidio g aAlnAenidpaong. Aivetot pe to Ensembl ID tov.

*  mMiRNA: 10 miRNA g alinienidpaong. Aivetat pe T0 GVOpd Tov.

* context++ score: n PaBuporoyio TG oAAnAemidopacnc.

Inuewdveral edd Twg, o TargetScan, mapéyel TpoPfAéyelg aAANAETIOpAGEDY TOV AvOpOTIVOV YoVidinv TOGO
pe avOpomvo miRNAs 6co kot pe miRNAs dAiov opyovicudv. To dedtepo oKkélog eivar ypnoio yo
OLYKPLTIKEG peétes peta&y opyovioudv. o mtapddetypa, pmopel KATOl0g va LEAETNGEL TIC OAANAETIOPAGELG
tov avOporivov yovidiov TNMD pe éva ovykexpipévo avBpomvo miRNA oAAd Kot pe to avrtictolyo
miRNA 1ov movtiKob kol 6T GUVEKELD VO LEAETNOEL TIC aAANAETdpdoels Tov Yovidiov TNMD amd movtikd
pe avtd to miRNAs. ‘Etot propodv va e&oyfovv katdAAnia cupmepdopata yio ) dwthpnor (conservation)

TV JIPopwV BEcEV TPOGOEONC LETAED TOV OPYAVICU®MY, Y10 OLOLOTNTEG KOl S0POPES TV AVTIGTOL MV
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yovidiov kot miRNAs petald tov opyavioumv KtA. MdaMota, ot oeAida tov TargetScan pe tig ocuyvég

epomoelg (FAQ - http://www.targetscan.org/fags.Release 7.html) vrdpyer avtictoyn epdTON GYETIKE e

TIG JPOPEG TV TPOPAEYEMY VIOl TOV TOVTIKO oV aVTEC ANPOodV omd To amoTeEAEGUATO Yo TOV AvOpmmo
(TargetScanHuman) 1 and to omoteAéopata Yo tov moviikd (TargetScanMouse). Xe avtd akpipodg to
onueio a&romotovvton TpoPfAéyelg petald avOpomvay yovidiov pe miRNAs amd aAAovg opyavicovc.

Emeidn oe auty v epyoacio dev €ywvav ovykpicelg HeTa&d opyavicuov, ARednkav vr’ oyn pdévo ot

oAnAemdpdoelg peta&d yovidiov kot miRNAs amd tov id10 opyavicud.
6.1.6 MirTarget

Ta amoteléouarta tov MirTarget vadpyovv dwabéciua yio katéfoacua ot dievbuvon:
http://mirdb.org/miRDB/download.html. To apygio eivon éva TSV apyeio e Tpelg oThAES:
*  Ovoua miRNA.

*  Metaypago, docpévo pe 1o RefSeq ID tov.
*  BaOuoloyia g aAinienidpaong.

To amoteléopuato OA®V TOV OpyaVIGUOV Ppickoviol 6To 1010 apyeio.
6.1.7 Exdooeis Tty anymv oedouévay mov ypnoiuorortnOnkay ety epyacia.

Ola. ta dedopéva amoktnOnKav v 1/12/2016. Ztov mopakdto mivoko avaypa@eTal GUYKEVIPOTIKA, V1o
bogg myég dbétovv ekddoelg, mola £kdoor ypnolpomomdnke. o v RefSeq kar tov DIANA-microT

oNUElo avapopdg etvat | nUEPOUNViD avAKTNONG TV 0ES0UEVOV.

IInym "Exdoon
Ensembl 75 émg 86
miRBase 21
TargetScan 7.1
MirTarget 5

ivaxag 6.5: 01 EKOOGEIS TOV TYAV TOL (P CLULOTOU] ONKaY
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6.2

6.2.1

2xe01a6U0G PAOHS OEOOUEVOIY

Zynqpa g faons dsdouévav

Yy ewova eaivetal to oynuo g Paong dedouévmv, UE TOVG TPELG Tivakes ¢ Paone, To mpmTevovTa

KAewdd, (primary keys) xdéfe mivaxa kobhc katl to. Eéva khewdd (foreign keys). Me Baon to oyiuo ovto,

dnuovpyeital pio Baorn dedouévav yia ke opyoavioud. Olec ot Bacelg dedopévav prrocevoivtal otny idla

gykatdotaon g MySQL.

gene | interaction | mirna

PK |id int unsigned 4¢— PK |gene_id int unsigned _I—P PK |id int unsigned
gene_version int unsigned PK | mirna_id int unsigned 1 symbol varchar (255)
ens_version int unsigned score_diana int unsigned sequence varchar (255)
symbol varchar (255) score_targetscan int unsigned count_diana int unsigned
description varchar (255) score_mirtarget int unsigned count_targetscan int unsigned
chromosome varchar (127) count_mirtarget int unsigned
count_diana int unsigned
count_targetscan int unsigned
count_mirtarget int unsigned

Ewéva 6.1: to oynfpa g Pdong dsdouévov
6.2.2 Ilivaxag gene

To oyMua tov mivaka gene sivatl to e€ng:

id: 10 povadikd avayvmploTikod Tov Kabs yovidiov.

gene_version: n ékdoomn otnv omoio Ppicketar To yovidlo yio v ékdoon g Ensembl and v
omoio eA@ONcav Ta dedopéva Tov.

ens_version: n o mpoéceotn £kdoon ¢ Ensembl 1 onoia mepiéyetl 1o yovidlo kat amd v omoia
eMpbnoav Ta dedopéva Yo To yovidto avTo.

symbol: To 6vopa tov yovidiov. Q¢ dvopa Tov mediov ypnoiponodnke sokeppéva to “symbol” avi
yw “name”, KaBdg 10 “name” givo decpevpévn AéEn e MySQL.

description: n meptypa1| Tov yovidiov.

chromosome: 1o ypopdcopo oto omoio Ppicketat o yovidlo. H minpogopio avt ftov avaykoio
Yo va S10KPIVOVTOL TEPIMTMOGELS AAANAOLOPP®V YOVISI®V.

count_diana: to nAn0og alniemidpdosmv tov o DIANA-microT mpofAémet yio avtd T0 yovidio.
count_targetscan: opoimg yio Tov TargetScan.

count_mirtarget: opoimg yia tov MirTarget.
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6.2.2.1 Emiloyn mpwtedovrog kAe1d100

IMo tov wivaka gene énpene vo, emleyei Eva tpotedov KAeWi mov Ba Tpocsdidpile povadikd kade yovidlo g
Baong dedopévav. H mpmtn Kot wo amAn okéyn nTov vo omodobel évag avémv aplBpdc katd oepd o€ OAEg
TIG £YYPOPEG TOL Tivaka, va dnuovpyndel dniadn éva «eocwtepikd avayvoptotikd» (internal ID). Avt n
gm0y Oumg Topovctalet pia Pacikn mepuriokn. Ot avapopéc amd Tovug alyopifuovg Tpofreyng mpog ta
yovidia yivovtor pe Bdon to Ensembl ID. Av emAéyope vo, amoddcovpe Eva katvovplo avovia apluod oto
yovidla, Qo émpeme katd TV TpoeTolacio TV dedouévav va onpiovpyndel évo evdldueco Prupa
«uetdopoongy amd 1o Ensembl ID mpog 10 véo gowtepikd avayvoplotikd. Avtd to emmAéov Priua
UETAPPOONG, OUMC, EIGAYEL CMUAVTIKY TOOVOTNTO GPAAUaTog 010TL B0 émpene va LETOPPACTOVV OO TO
Ensembl ID mpoc 10 véo avayvapiotikd Oha ta apyeio dedopivov mov £xovv cuideyDei.

Extdg avtov, potdlel tepttto va opicovue kavohplo povadikd avéovia aptOpd aeod, 6Ty IpayuoTikota,
To yovidlw Mom Obétovv povadikd avoayvoplotikd omd v Ensembl. Emopévag emiiéyOnke va

a&loromBovv ta Ensembl IDs w¢ npwtedovto KA1 Yo Tov mivaka gene.
6.2.2.2 Hopoywyn mpwtedovrog kletdrod amd to. Ensembl 1Ds

Qo1060 KoL ovth N Abon éxel pio dvokoria: T Ensembl IDs sivar cvuforoocepéc (strings) ko pdhiota
peyarov pnkovg (16 yopaxtipes yio tov avlpmmo, 19 yio tov moviikd) evd gival yvmoeTo mms, Yo AOYoug
tayvmrag ¢ Pdong dedopévev, dev TPOTILATOL VO VITAPYOVY GUUPOAOGEIPEG MG TPOTEVOVTO KAELDLM.
Oumg, omwc eEnyndnke oto kepdlato 3, ta Ensembl IDs £xovv éva otabepd pépoc pe yphupozo (ENSG yio
tov avBpwno, ENSMUSG yia tov movtikd) kot éva uépog mov amoteAel kabapd apdud o onoiog, paioto,

etvar povodude avé opyovioud ko €idoc Bropopiov. Apa, yo kébe yovidro, Ba amopoveobel to apBunticd

uépoc tov Ensembl ID, Ba ayvonbovv o apyikd undevikd Kot 0 aKEPULOG OV TPOKVTTEL O amOTEAEGEL TO
nedio “id” ko TpmTevov KAEWSI Yo TOV Tivaka gene.

Hopdoeryua: 10 povadikd avayveplotikod Tov yovidiov FIGN eivar to ENSG00000182263. Apa wg “id” yia
10 Yovidto avtd Ba ypnoyomombei o apBudg 182263.

ZNUEIDVOVLE TG TO OKENTIKO avTd €ival ePIKTO v EQUPUOCTEL AveEUPTNTOS NG EMAOYNS Yo EEY@PLoTEG
Bdoeig dedopévav avd opyavioud 1 oxl. Onwg simope, o 12yneiog apBuog evog Ensembl ID givar povadikog
avd opyavicud xor €idog Propopiov. Axoun kot ce pio evioia Paorn dedopévev, OUmG, Ol TiVoKeS
human_gene ka1 mouse_gene kot aht Ba o dtapopetikoi. Ondte N mbovOTTA Vo VITapyEL 610G aplOpog

v éva yovidto avBpmdmov kot £vo Yovidlo TovTikoD dev evoyiel og Kapio TepinTmon.
6.2.2.3 1IAn0o¢ olinlemopaoewy

H epappoyn Bo mapéyer pio celido Aemtopepeidv yio kKabe yovidio oty omoio Bo mopovsidlovior to
Aemtopepn otolxeion Tov yovidiov. Mio Tétoln mAnpopopion B&Aovue vo eivor kot to TANBog TOV

OAANAETOPACE®Y TOV 0 EKACTOTE aAYOP1OLOg TPOPAETEL Y1 TO Yovidlo avtd. O Tpomog va Ppebel avtd amd

60



Tov Tivaxo, interaction sivar vo ektedeotel katdAAnio epdtnuo SQL mov petpd moéceg yypopig Tov mivaka
interaction wov mepEyovv 0VTO TO YOVidlo mpoPfAcmovtal amd Tov Kibe alydpibpo.

Opwg mopatnpndnke moe, avtod Tov €100Vg To EPOTHHOTO, AVOAOY®G LE TO TAN00G TV aAANAETOploE®Y
evog yovidiov, ot péom mepintwon ypewdloviav 10-12 devtepdrenta vo oAokAnpmbovy. Avtd 1o ypovikod
dtdotnua eivot ToAD peyaAo SedOUEVIC TNG CLYVOTNTAG UE TNV 0ol o1 ¥p1oTeg Ba emickénTovTal T GEAdQ
Aemtopepeldv TV yovidiov. Emiong, mpokertal yio pio. mAnpoeopio 1 omoio dev aAAdlel mapd HOVO v
avavembodv ta dedouéva OAOKANPNG TS PBaong dedouévev — apa ektelovvTal To i1 EpmTAAT pEe id10
axpifmg amotédecpo KAOs Qopd. AKOUN, OVTE TO EPOTALOTO GTOTEAODV GTUAVTIKO (POPTO Yo, TN Pdomn
dedouévov — o mivakag interaction mepiéyel 23,6 exotoppvpla. £yypapéc yioo tov avlpomo kor 17,8
EKOTOUUOPLO EYYPAPES Y10 TOV TOVTIKO. Apa, 0VTA TO, «<EPOTALATO KATOUETPNONSY Elval 0pKETA emimova Yo
™ Pdon dedopévav T otiyun mov 1 Pdaon Kodgitor vo, eEVTNPETNGEL MO «OTUOVTIKAY EPMTAATE TOV
oyetiCovral pe v e€epevvnon aAANAETIOPACEDY.

Mo avtd to Adyo emAéybnke avti 1 TANpo@opia Vo TPoHTOAOYIGTEL KOTA TNV TPOETOWOTIN TV OESOUEVMV
v kGOe yovidio kot va kotoypagel ot Paon dedouéveov (hardcoded) mapd to yeyovog mmg umopel va
e€aybel pe xotaAinio SQL epdmua. To TAn0og odnAenidopdcemy avd adyoplOuo koTaypapeToL 6T TES I

count_diana, count_targetscan xoi count_mirtarget.
6.2.3 ITivaxag mirna

To oyfuo tov Tivake Mirna £yel og eENg:
* id: 10 povadiko avayvoplotikd kabe miRNA.
* symbol: to 6voua tov miRNA.
* sequence: 1 akoAovBio Tov miRNA.
* count_diana: to tAn0og oAniemidpdcemv mov o DIANA-microT mpofiémet yioo avtd To miRNA.
* count_targetscan: opoimg ywo tov TargetScan.

e count_mirtarget: opoiwg yio tov MirTarget.

[Mopammpnote oG VIAPXOLY Kol €D TPOHTOAOYIGHEVE TO. TANON OGAANAETIOPACE®Y OV O EKAGTOTE
alyopBpog mpoPrémel yio 1o kdBe miRNA. H dAoywm avtig g emloyng sivarl emaxpifog 1 idwr 6mwg

avaAOOMKE KoL Yo ToL YOVIOd TPOTYOLUEVAG.
6.2.3.1 Emidoyn mpwtedoviog kAeidiob kou wapaywyn tov ard to. miRBase accession numbers

To okentikd yio T0 TPpwTEVOV KAEWT 0WTOD TOL Tivake givorl emakpPmg To 1010 OTWOS Kot Yo TO TPMOTEHOV
KA€l Tov mivako gene. Edd emdéyfnke 1o povadikd avayvoplotika tng MiRBase (miRBase accession
numbers) va AE1TovpyNcovy g TpOTEVOVTA KAEW1A Yo To miRNAsS.

Ta avayvopiotikd g miRBase nepiéyovv éva otabepd pépog pe ypaupata (MIMAT) kot éva pépog mov
aroterel kabBapd 7ynelo apBpo. o kibe miRNA Ba amopovmbel o 7ymelog apBudc ywpig ta apykd
undevikd Kot o aképatog Tov Ba mpokvyel Oa amoteléoet To medio “id” ko mpwTeHov KAWL Yo TOV Tivaka

mirna.
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Hopdoeryua: 10 povadikod avayvoptotikdé tov miRNA has-miR-21-3p eivor to MIMAT0004494. Apa oc
“id” y1io To miRNA awt6 0o ypnoyorombei o apBpog 4494,

6.2.4 ITivaxag interaction

To oynua tov mivaka interaction st og e€ng:
* gene_id: to ID tov yovidiov mov GLUUETEYXEL 6TV GAANAETIOpao.
* mirna_id: to ID tov miRNA nov cuppetéyel otnv arAnienidpac.
e score_diana: n BaBuoroyia ™mc arnienidpacnc omd tov alyopiBpuo DIANA-microT 1 NULL av
dev mpoPArémera.
e score_targetscan: opoimg ywo tov TargetScan.

e score_mirtarget: opoing yio tov MirTarget.
6.2.4.1 Tlpwtevov kAeldl kou Céva KAe1o1d,

IMpwtevov kAewdi amoterei 1o Cevyog gene_id, mirna_id kabmdg kabe aiiniemidpoon mpémel va gival
LOVOLSTK.

Yndpyovv dvo Efva khedid otov mivaka, and to gene_id mpog to medio gene.id kat, avtiotoo, amd o
mirna_id mpoc to medio mirna.id. O meplopiopde givar mpoavic, dnAadn to yovidio kot to miRNA pag

OAANAETIOpOOTC TPETEL VO VILAPYOVY GTOVG AVTIGTOL{OVG TTIVAKEC.
6.3 Ilpoeneéepyaacia oedouévawy (data clean—up)

‘Eoc edm €yovv cvhieybel ta dedopéva amd OAeg TiG mnyég kot €xel oyedwotel 1 Pdorn dedopévov. To
emopevo Prjua elvar va yiver 1 emelepyacio Kot mpogtolacio Tov dedoUEvOV OGTE VO LETATPATODV GE
LOPON KOTAAANAN Yo amobnKevon 61o oxfua e Pdong dedopévav. Xe yevikés Ypapués, n tpoenegepyoacio
TV 0ed0UEVOV Etval amapaitnTn Yo Tovg EENG TPELS AOYOLC:
i.  Na yiver emloyf TOV dgdopévav mov evélweipovy. o mv epappoyn dev ypeidlovtar ola To
dedopéva mov Ba Ppiokovtar o KGO apyeio mov Eyel amoktnOei.

ii. Ta apyeio pe to amotelécpoto TOV alyopiOpmv dev £xovv idwa popen. H dopudpemon twv
apyelov LE T0 amOTEAEGHATA TV d10POp@V akyopiBuwy glvar eviehdg SopopeTIKn omd oAyoplOuo
oe adyopiOpo. Emopéveg mpénet va petotpamodv to dedopéva amd 6lovg Toug akyopifuovg o pia
KO HopOT Kol va. gvorotnfovv.

iii. Ta dgdopéva amd GAeS TIC TNYES TPEMEL VO HETATPOTOVY GE HOPPT] GOUPOVY] IE TO CYNNO TG
Béong oedopévev. Avtd eivar avoykaio mpokewévov va eivar duvati 1 eoptworn g Paong

O0edOUEV@V PE TO EV AOY® dedOUEVOL.

Mo ovtd to xoppdtl g mpoemelepyasiog ypnoyonominke n yAwooo mpoypappoaticpod AWK. Onwg
e&nyndnke oty evomta 3.2, To yeyovog 0Tl OAa T apyeiol TOL amokTNONKaV glvar apyeio KEWEVOL amoTelel

peydAn devkdivveorn. Avtd mov SiEpepe and apyeio oe apyeio, ®oTOG0, MTav 1 doun Tov. Opmg 1 AWK
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etvar Wavikn oto va emeepyaletal apyeio KeWEVOL Kol €0IKA OTOV Ol YPOouués TV apyeiov eivar
dlyplopéveg o€ Tedia, YU auTd Kot EMAEYONKE 1) GUYKEKPIUEVT] YADGSO Y10 AVTO TO GTASIO TNG EPYACING.
0,11 meprypdpetal 6€ qvTH TNV EVOTNTA, AOITOV, £YEl TpayuoTomombel pe dnovpyia tpoypapupdtov AWK
(AWK scripts) ta onoia ekteléotniay e €i6080 T0 apyeio. SESOUEVOV TOL OTOKTHONKOV.

>t cvvéyelo mapovatdlovtal Ta Ppate Tpoeneéepyaciog TV 0ESOUEVAOV LIE T GEIPA TOL EKTEAEGTNKAV.
6.3.1 Eneéepyacia ocoouévawv Ensembl kot onuiovpyio tov mivarxa gene

Apyikd énpene vo, dnpovpynBodv ol Tivakeg gene kat mirna yio. 300 Adyovg:
i) o mivaxag interaction Baciletat og awtovg (€xet Eéva KAEO1Q),
ii)  Olot o1 éAeyyol axepotdTTOg dedouévmv Tov Tpaypotomomdnkay Tpwv kov @optmbei n Pdon,
Bacilovtor otovg mivakeg gene koai mirna. ‘Evag tétolog éheyyog €ival, yioo mopadetypo, 0Tl dgv

VIAPYEL GAANAETIOPOIOT] TOV VO avOpEPETOL 0€ YOVidlo 1] mIRNA mov dgv vrdpyel ot Pdon.
6.3.1.1 Kartaypagn yovidiwy ova éxdoon Ensembl

IMa va, dnuovpynBei o wivakag gene, Aowrdv, a&lomombnkayv to dedouéva ¢ Ensembl amd v ékdoon 86
Kot koTomy onteboywpmvtag uéxpt v 75. o kaAdtepn KoTovonon e AOYIKNG We TNV ooia opTminkay

to. dedopéva g Ensembl ot Bdon dedopévov mapatiBetar Kot éva oy,

( 84

Ewéva 6.2: mown yovidrw Aapfavovior amo ka0e Ekdoon

Apywd mpootifevtal otov mivoka gene oio ta yoviola tng terevtaiog £kdoong tng Ensembl (ékdoom 86,
umle ohvolo oty gkdva) pe to medio ens_version = 86. AkolovOmg Aaufaveral 1 auEc®S TPONYOVUEVN
ékdoon (85, kokKvo chivoro). Oca yovidla VIaPYoLY Kot GTIS dVO EKOOGELS, ONANOT 1 TOUY KOKKLVOL Ko
umie cuvorov, Aapufdvoviatl and Ty mo TpoOceatn £kdoot, oniadn v 86. Avtd yiveral d10TL Yo To KOWA
yovidia Tov Vo ekddcemv BELovLE Vo AneBovv Ta o TPOSPATE OEGOUEVA TOVG.

Topa, 6ca yovidwo g 85 dev meprhapPdvovtor otnv 86 Aapfdvoviol 6viwg amd v 85 pe 1o medio
ens_version = 85. Avtd, dnladn, eivar 6ca yovidia kKatopynOnkov petd v £kdoon 85.

21 ovvéyeln ovveyileton 1 dwdikocio pe v ékdoom 84 (xitpwvo cdvoro). Oca yovidia g ékdoomg 84
&yovv NON cvpuneptinedel and T dVvo mponyovueveg ekdooels Ba ayvonBovv. Oca yovidw tng €kdoorg 84
dEV VITAPYOVV GTIC EMOUEVES £KOOGELS Ba TpooTeBovV e To Tedio ens_version = 84.

Avt 1 Jwdkacio, Aouwwdv, emavorapupavetor pe tov ido tpémo péyxpt v €kdoon 75. O Adyog mov M

dwdkaoio emavarapuPdvetor péypt v ékdoon 75 etvor emedn ovt) givar M moAodtepn €kd0OoT TOV

63



¥pnoyonoteitol amd Tovg aiyopifuovg mov vrootnpiloviot amd TNV €QaPUOYT. ZVVET®OG O Oa glxe vonua
Vo GuveEYIoTEL 1 S10d1KaGT0 Y10 EKOOCELS TPV Od TV 75.
Avt 1 ddikacio Tpocsdidel SVO CNUAVTIKG TAEOVEKTAUATA GT PAoT dedoUEVOV KOl YU avTod emAEONKe:

*  vyu kKGOe yovidro Ba givar yvowotd mola Tav 1 televtaio Ekdoon g Ensembl mov o mepieiye,

* 1 Bdon dedopévav Do SLaBETEL TIC TPEYOVGEG TANPOPOPIES Y10, TA YOVIOLO, TTOL VITAPYOVY CKOUN EVD,

v To Kotopynoévta, Bo S1afétel Tig o evUEPOUEVES TANPOPOPIEG TN OTIYUN KATAPYNONG TOVC.
6.3.1.2 Iledio tov mivaro gene

Oloxinpovovtag avti T Oladikacio, o mivakag gene sivoalr oxeddv OAOKANPOUEVOS. YTAPYXOLUV OAEG Ol
eyypaég mov Bo Tov amotelobv kot 6 and to 9 medio kabe eyypaeng. To tpia media mov Agimovv ivar Ta
nedio. koTouétpnong oiniemdpdocwv (count_diana, count_targetscan, count_mirtarget). Avtdé Oa

TPOKLYOLV Alyo apydtepa.
6.3.2 Eneéepyacia dedouévarv miRBase katr dnutovpyia tov mivaxa mirna
6.3.2.1 Kartaypapn twv miRNAs

Avtd oV eVOLEEPEL €0M eivan 1 e€arywyn g AMotoag dAwv tov miRNAs kabe opyaviopod. H dwadikocio
oV aKoAoLONONKE NTOV M EENG:
*  Evtorileton pio véa eyypan mov apopd avBpdmivo mpoddpopo miRNA.
¢ AxolovBwg evtomilovtal ta dpyo miRNAs wov mpoxvmtovv and avtd. o kabéva €& avtmv
KOTOYPAPETOL TO OVOLLA TOV, TO LLOVOIIKO OVOYVIOPLIGTIKO TOV KOl Ol GUVIETAYUEVEG apyNG Kot TEAOLS
TOV.
*  Evtoniletat n akolovBia tov mpddpopov miRNA. Mg Bdon tig cvvtetaypéveg twv dpipov miRNAs
emive o€ avTo, e&dyovtar ot akolovBies v dpumv miRNAs.
*  Emavoioppdvetor avti 1 dadkacio yio kébe avBpbdmivo tpoddpopo miRNA mov Ba gvromiotel oto

apyetlo.

Me v olokAnpwon g dadikaciog €yovv kataypopel 6Aa to avOpdmiva miRNAs. H dwdikacio

EMOVOAQUPAVETOL KO Y10, TOV TTOVTIKO ETAKPPADS [LE TOV 1010 TPOTO.
6.3.2.2 Iledio tov mivaxo mirna

"Ewc €00 &yovv mopaydel ta 3 and ta 6 media Tov mivaka. Agimovy, OT®G Kot Yo Tov mivakoe gene, ta media
KOTOPETPNONG TV aAANAETdpdoemv mov o mapaybodv oto téhog. Koatd t° dAla, o mivakag mMirna omwg

gtvat Tdpa, TEPIEYEL 101 OAES TIG EYYPAPEG TTOV TPETEL.
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6.3.3 Elaywyn avrietoyndy Ensembl — RefSeq

Avtb TO Pripo €ivol omopaitTo TPOTOL TPOYMPNCEL M ENEEEPYACIO TMV AMOTEAEGUATOV TV aAyopifuwmy
dedopévov Ot o MirTarget ypnowomoel avayvopiotikd kotd RefSeq evd ot Pdon dedouévov
YPNOUYOTOLOVVTAL VO yVOPLoTIKA Katd Ensembl. To mpofinue tov aviictoyyicemv eneénynonke avaAvtikd
otV mopdypoeo 3.1.3.
O tpdmog Tov avTETOTIoTNKE €00 NTay vo d0bel TpotepatdTTa 68 doeg avtioToyieg evroniler 1 CCDS,
émerto. va 008el mpotepadTnTaL 0TI avTioTolyieg mov evromilelt  RefSeq xou tehevtaieg va AnebHovv ot
avtiotolyicelg mov gvromilel n Ensembl.
INo kdbe petdypago ¢ RefSeq mov mepigyetan ot CCDS Ppébnke 1o avtictoryo uetdypoed oty
Ensembl. T exeiva ta petdypogo g RefSeq mov n CCDS evtonilel meprocdtepo and Eva avtictoryo
petaypaga ¢ Ensembl (to mpdPfinua tov «1 wpog 1» avtiotoyidv) tapatnpndnke ott 6o ta. LEThypopQ
Ensembl mov avagépovtay avikovv 1o id10 yovidlo. Apa, map’ OTL 1 avTIOTOLYIO EVOG LETOYPAPOL TNG
RefSeq dgv pmopet va yiver «1 mpog 1» pe uetdypago ¢ Ensembl, to yovidio oto onoio tehkd amodidetal
TO UETAYpOpOo eivar povadikd. Kot dedopévov 4tL oty epyacio avth eVOLOQEPOLY Ol GAANAETIOPAGELS GE
eninedo yovidiov, To onueio awtod dev evoyrel kaboOAOL.
MdMoTo, pe a@opu oVt T SWMIGTOOT, OKOAOLONONKE VT M TUKTIKN KOl Y10 TIC OVTIGTOLYIEG TTOV
Bpédnkov otn ovvéyeto. Anhadn, dev avalntiOnkav amkdg avitotolyieg amd petdypago e RefSeq mpog
petaypago g Ensembl. Avtifeta, avalntinke enmAéov kal o€ oo yovidio e Ensembl ovikel to kébe
petaypago mov Ba Ppebei. ‘Etot ou avtiotoyyiec oyt povo petatpémovy o amoteAécpoto o€ popen Ensembl
OAAG, emimAgov, ek@palovy Katevbeiov Tig aAAnAemidpdoelg oe eninedo yovidiov.
2t ovvégewn yo doa uetaypogo e RefSeq dev mepthapPdvovtar oty CCDS, Aebnkav v’ oyn ot
avtototyiec mov opiler n RefSeq. O Adyog mov d60nKe avt) M TPoTEPALOTNTO NTOV OTL CLPOD TPETEL VoL
Bpebodv avtiotoryieg amd RefSeq apog Ensembl, OswpnOnke mpotipndtepo vor Anebodv ot avtiotolyieg mov
opiler n RefSeq.
Y1 ovvéyela, yo 6ca petdypapa g RefSeq dev mapéyet avtiotoyia ovte 1 CCDS ovte n 6w  RefSeq,
éywve mpoondBeio va avtAnfovv avtictotyieg and v Ensembl.
Qotdéco axoun kol peTd amd OAn autn TN owdikKacio vaNpEav HETAYPOEO 7OV OVAPEPOVTOL GTO
anotedéopato tov MirTarget ta omoia dev katéotn dvvatd vo avilotoynbodv 6€ KAmolo HETdypapo (Kot
Kot eméktaon, yovidlo) g Ensembl yia dvo Adyovg:

*  Apketd and ovtd sivar kotapynuéves eyypagéc g RefSeq.

*  Ymipyav xdémow petdypaga tng RefSeq ta omoio dev katéotn dvvatd va Ppebel povadikn

avTioTolyio 00Te o€ eninedo Yovidiov. AvTd avayKaoTiKA oyvondnkav.
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Aol vpéov PETAYPAPO TOV AVAYKAGTIKA ayvonOnKay, ot tAANAETIOPAGEIC GTIS OTTOIEG GUUUETEXOLV OUTE

TO UETAYPOQO. EXPETE, avTioToya, va oyvonbovv. Q¢ mpog t0. amoteAéouata tov MirTarget, emouévmg,

TPOKVTTOVV T0, EENG:

AvBpwmroc [Movtikoc

ITw00¢ avayvopiotikdv RefSe

P05 Vv a 35,869 27,517
TOL (PTCLLOTOLOVVTOL
AvTtieTotyieg mov Ppébnkay 34,532 25,065
AvTtieToyieg mov dev Ppébnkav 1,337 2,452
SVVOAKEG GAANAETIOPAGELS TOV

) 1,873,265 925,645
MirTarget
AMNAETIOPAGELG TTOL

25,936 (1,4%) 26,677 (2,9%)

OVOYKAGTIKG oryvonOnkov

IMivokog 6.6: 6TATIGTIKG 6TOYEin Y10 TS aAlnhemdpacsic Tov MirTarget omroe mposkoyay
AOY® TG PETATPOTNS TOV avayvopLloTiKAV ortd RefSeq npog Ensembl

6.3.4 Eéaywyn aiiniemopdacewy tov kabe alyopiBuov

To enduevo Prino Tov EXpPEme va, YIveL NTOV VO LETOTPATOVV TO OTOTEAECUATO, OAMV TV aAyopiOumy amd To
EMIMEDO PETAYPAPOL GTO EMimedO Yovidiov. Amo ta. apyeio Tov kdbe adyopiBuov mpémet va avtAnbobv dleg ot

OAMNAETOPACELS Kat Yio kKaBe aAAnAenidpaon va aviAnBovv tpia medio: yovidlo, miRNA kot Babpoioyio.

6.3.4.1 DIANA—microT

I tov DIANA-microT avtd ftov oyeTikd €0KOAO 0pov 1) LOPPT TOV 0pyEiov Tov Ttapéyel Katevbeiov avt
mv mAnpoeopie. Extdéc omd T0 ouykekpluévo UETAYPOQMO TNG OAANAETIOPAGNS, OTO OMOTEAEGULOTO
OVOPEPETOL KOl TO YOVIOL0 GTO 0molo aviKeL To LeTdypoo. Emopévac, yo kdbe arinieniopaon, etvar étowun

1N TAnpogopia yovidio, miRNA, Babuporoyia.

6.3.4.2 TargetScan

Avtog 0 adyopBpog ypedotnie Alyo mo pefodikn mpocdyyion doTL evionilel TOAATAEG AAANAETOPACELS
peta&d evoc miRNA kot gvog yovidiov og moAAOTAG PETAYpapa Kol TOAAATAEG BEcelg mpdodeons. Ommg
altoAoyeital oty evomta 7.7, og tétoleg meptdoelg g Padporoyion g aAlnienidpoaong e£eAebn n
péyrot Poabporoyio mov cvvavidtot oe onowdNmote BEon TPOGOECG ENAVM GTA UETAYPAPO TOL YOVISIOV.
Avt M Aoy akolovbnbnke, puoikd, yio kébe Eexopiotd (evyog yovidiov — miRNA. ‘Etot mpoékuye kot

€0 €vag TPOoWPIVOG TIVOKOG LLE TIG OTNHAES Yovidlo, miRNA, Babuoioyia.

6.3.4.3 MirTarget

H Svokohia €00 €ykerton ot HETOTPOTT TOV avayvoploTikav and RefSeq oe Ensembl. TTépav avtov, n

doun Tov apyeiov TEPIEXEL NOT TIG TPELS TANPOPOpPiEG TOL YpedovTal.
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Apywkd, ywo TN UETATPOTN TOV OVOYVOPIOTIKAOV, YPNOCLoToonke 1 AMoto HE TIC OVIIOTOLiEG TOL
mopayOnke Tponyovpéves. Eniong, onmg e&nynonie, ol avtictotyieg fpébnkay e T€T010 TPOTO MGTE VO, Yivel
N petéPaon amod petdypapa g RefSeq katevbeiav o yovidia g Ensembl ki 6yt amhdg oe petdypapa g
Ensembl. 'Eto1, a@6TOL £QUPUOGTNKOV Ol AVTIOTOUY(IES, TO OMOTEAEGUATA Y0V O UETATPOTEL OTN LOPPN

yovidro, MIRNA, Babuoloyia.
6.3.4.4 Evormoinon 0Awv twv anoteleoudrwy oe Evayv wivaka

"Exovtog eneepyaotel to. amoteléopate OA®V TV aAyopifuwy, exopevo Prino Tav n evoroinon OAmv tov
EMUEPOVG TIVAK®V o€ &vav. Av kdmolo aAANAEmidpacT dev mpoPAénetal and kdmotov akydpluo, T10te T0
avtiotoryo nedio copumAnpdOnke pe “\N”” 1o omoio exhappaverar amd v MySQL w¢ “null”. ‘Etot mpoékuvye
0 teMKko¢ mivakag interaction o omoiog gival, TAéov, Ko’ OAo OAOKANP®UEVOS Kot ETOLLOG VO, POPT®mOEL 6N

Baon dedouévav.
6.3.5 'EAeyyos akepoioTnTas 0E00uEvmy

e avto To onueio eAéyydnke av Oho o yovidia kot too miRNAs mov mepiéyoviol otov mivoko interaction
VIAPYOVY AN GTOLE TivaKeg gene Kot Mirna. Lkomwdeg ovtod Tov EAEYYOL NTAV:

* VO EVTIOMIGTOVV EVOEXOUEVH COAALLATO, TTOL UTOPEL VA £ytvay Katd TV Tpoenelepyacia,

*  eVOEXOUEVEG AOVLVETELES OEOOUEV®V OO TIG TTNYEC,

*  va yivel EAeyyog OA®V TOV TPMOTELOVIMV KAEWDIDV,

*  va yivel Eheyyog OOV TOV EEVAV KAEIOLDV.

Me avtd tov éreyxo Béhape va elpoaote PBéPator 611 M emkeipevn @OpTmon S Pdong dedopuévav Ba
oAoKANpmOel ympic mpoPArjnata. O éleyyog dev eTEGTPEYE KATOLO GOAALO 1) ACVVETELN OTOTE UITOPOVCE VAL

TPOYMPNOEL 1| TPOENEEEPYAGIO 6TO TEAELTALO PrLLaL.
6.3.6 Kotouétpnon aliniemopacewy avd alyopibuo

Kabmg o mwivakog interaction €xst ohokAnpwbei, éyve pio amhn Kotapétpnon ava yovidto kat ave miRNA,
étol dote vo Katapetpnel mooeg arlniemdpdoelg npoPArénet kébe aiydpBpoc yo kébe aviikeipevo. Ta
otolEion Tov TPOEKLYOV GLUTANP®ONKAY oTig othAeg count_diana, count_targetscan kau count_mirtarget
TOV TVAK®V gene kot mirna ovtictouyo.

Me ovtd 10 tehevtaio Pripa oAokAnpdOnke n mpoemeepyacio TV dedOUEVOV Kl €OV KOTOOKEVAOTEL
TApmg Kabmg Ko ereyyOel Ko o Tpelg Tivakeg TG Paong dedopévmv. ZTn GLUVEXELN Ol TIVOKES PopTMON KAV
otn Pdomn Sedopévev Kal, GUVETMOG, TO TPAOTO CKEAOG TNG EPYACIOG OV OPOPd Ta dEdOUEVE €XEL, TALOV,

OAOKANpmOEL.
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6.4

Avarroén s epapuoyic ue Laravel

Y& ovtd 10 onueio umopel, TALoV, va apyicel n VAOTOINGN TG EPAPUOYNS, KATL TOL dEV NTAV EPIKTO VO, YiVel

YOPIG VoL VEIGTATOL TO VTOKEILEVO GTPOUA 0E00UEVOV GTO 0moi0 PacileTor 1 Eaproy.

6.4.1

Tevikij o1apOpwaon apyeiowv T epapuoyns

H avémtoén g epapuoyng dwpbpmdvetar yopw amd apyeio Te0o0pmv E0MV To omoia, dnpiovpynonKay:

ot KAdoelg tomov “controller” (1] eéleykTég) mov VAOTOLOHV TN AOYIKT| TNG EPAPUOYNC.

ol KAGoeELg TOmov “model” Tov VAOTOLOVY TNV eMKO®Vio, Le TN Pdaon dedopévav. A&lomolodvtot
07t0 TOVG EAEYKTEG OTAV EIVaL aVOIyKOiO.

ot KAdoelg tomov “middleware” ot omoieg avorapupavovy va dieknepaidcovy tov Edeyyo av to HTTP
alTApaTa gival £YKupo MGTE Va, TPOYWPNGEL N EneEePYaoio TOVE amd TOVS EAEYKTEC.

ot d1dpopeg TpoPorég (Views) mov amote oV TIg 1I6TOCEAIDES TG EQUPLOYNS.

Oleg o1 khaoelg eivar apyeia PHP evd ol mpoforég sivor apyesio HTML.

6.4.2

Baoiki emeénynon Jeitovpyios

IMa va etvar Katavontd 6ca eEnynbovv ot cuvéxela Ba d00el o cuvonTIKY ETeENYNON TOL TMG AstTOVPYEL

N epappoyn. Emiong, n epapupoyn mapovsialetar oyediaypappatikd. Endve oto oynua gaivovior dAeg ot

KAAGELS IOV OMLovpyndnkay, 1o €i00¢ ¢ KaBe KAGoNG, N PO TNG EPUPUOYNG AVAAOYO LLE TIG EVEPYELEG TOV

YPNOTN Kot 01 OCAANAETIOPAGELS TV S10POPOV KAAGEDV/TPOPoAdv ueta&d Toug.

O1 evépyeteg Tov (pNoTn Katd celpd etvat:

1)
2)

3)

4)

5)

Apywd o xpnotg etével oty apyikn cerida n onoia Ba ivar ddeta.

Xpnowomoldvtag o avadvouevo tapdbvpo propet va avalntioet yovidw kot miRNAs kot va ta
npochéoel ot «Aiota epyaciacy (working set).

Apdtov mpochicel 6o yovidwa 1/kar miRNAs Oéler ot Aiota epyaciog, kAgivel To avadvdpevo
apdBupo Kot avokatevBovetal, TAEov, ot cedda Tov amotelecpdtov. Exel pmopel va emiéEet
mowe. TpoPoln emBupel va PAémel (mpofoin mivaka N KATOO amd TO YPAPLOTA), VO OANAEEL TIG
eMAOYEC ot @idTpa 1 vo aALGEEL KATOL0 EMAOYY| GTA YPOPTLLOTO, TPOKAADVTOS, £TG1, Uio KANoN
AJAX.

Mmropei Kot TdAL va Xp1GILOTOGEL TO AVaOVOUEVO TAPABVPO Ao TH GEAMDN ATOTEAEGUATOV Y10 VL
mpocbéoel ki AAAa avTikeipeva ot AMota epyaciog. AKOuN, UTOpel Vo apalpécel AVTIKEILEV 1 VO
00ELA0EL EVIEAMG TN AloTa Epyaciog Yo va EEKIVIOEL [ua Katvovpila avoaltnon.

Téhoc, vrapyetl S100éc1un Kot 1 GEAION AETTOUEPEIDV Y10. OTOLOONTOTE AVTIKEILEVO 1 oToia €ival
TPOGPRACIUY KAVOVTOG KAMK ETAV® OTO OVOUO €VOG OMOLOLONTOTE OVTIKEWWEVOL OTN GEAIdN

OTOTELEGUATOV.
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Add the item to the list

New visit

Click “Done” and close
the popup window

! |

No items added

MainController

A 4 4

7

<CheckBrowsing . Some items added
S

—> ResultsController

A

x
|
|
|
|

FilterValidator

AJAX response

Apply new
data options

AJAX request to
refresh graph

results_page

I

Y

—

WorkingSetController

b

emove an item
OR
click “New Search”

Add an item

home_page

MOpUIM
dndod moys

A

A

search_popup

4

Search for
an item

CheckSpecies

details_page

Change chart/graph type

way ue 1D

. J

DetailsMiddleware

Show popup window

DetailsController

Controller

COIAN

LEGEND

User action
Middleware _

Application
flow

AJAX call

Gene

/ Mirna

SearchController

A

Y

Ewéva 6.3: oyedaypappo pe Tig KAAGELS TNG EQUPLOYIS KoL T1] por] RETAED TOVG

6.4.2.1

Yloroinon ocoupwvy ue t uebodoloyio MVC

AxolovBovv pepikég ypnolueg mapatnpioelg pe ™ Pondeio tov oyxedloypaupoTog Tov delyvouy TG M

vAomoinon ¢ epapproyng akorovdnoe t pebodoroyio MVC. Ot mopakdt® Topatnpnoelg avTamokpivovTol

ota 5 PéAN g ewdvag 2.1 n onoia meprypdpet 1o poviého MVC.

i) Ot evépyeteg tov yprot Eexvodv mavta and mpoPforés. Avtd touptdlet pe v 10éa 0Tl 0 XPNOTNG

OAANAETIOPA PLE TNV EQOPUOYT LEC® TV TPOPOADYV.

ii)  Ouevépyeleg Tov ¥pNoTn KotaAnyovy mdvta og eheyktég | middleware (avaAoyo av 1 GLYKEKPYEVT

evépyela ehéyyetan amd kdmoro middleware 1 oyu).

gkeivol Tov, cOpewva pe to povtého MVC, dnpiovpyoldv Kot EVUEPDVOLV TIG TPOPOAES.

V)  Metd to. middleware axoAovBei mavta gEleyKTiG.

Ta povtéha avtaArdcocovy TAnpopopieg LOVO e EAEYKTEG.

Ta BéAn mov Eekvouv amd €AEYKTEG KOTOANYOUV TAVIO o€ TPOoPoréc. Andadn ot ereykTég €lvan
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Avo onuavtikég eEapéoelg oty mopatipnon (iii) amotehodv ta. e€ng:
e To Pérog “Some items added” mov eved Eexwva amd tov MainController xataAryer oe middleware
avti yuo kémota TpoPon.

* "Eva Bélog mov Eexva and tov WorkingSetController kot katoliyet otov MainController.

e o0Tég TIC 0V0 MEPMTMCELS O EAEYKTNG OEV EMOTPEPEL KAmOlo, TPOPOAT aAAG cupPaivel avakoatevbuven
(redirect). Opmg, ka1 6g OVTEC TIG TEPITTMOELS, 1 avakatevBuvon eivor pio popeny HTTP andxpiong (HTTP
response) mov amA®g oavti va pecolaPriost o ypnotng eévanpeteitol katevbeioy amd ™V €QAPUOYT.
Emopévamg pion opbotepn kat yevikoteprn dotdTmoN givol OTL 0L EAEYKTEC emoTpéPovy, TeAka, pioo HTTP
amokplon 1 omoia pmwopel va eivar gite pio TpoPoin gite pia avaxotebOvvon. Apa dev vdpyetl avtipaon.

Mo mv amopuvyn cvyyvong, wio akoun eéaipeon amoteret 1 evépyeto “Show popup window” m omoia (ko
TIg 000 POPEG TOL Umopel vo ekteleotel) KataAnyel Katevleiav amd Tpoforr og mpoPfoin mopapialovrag,
eowouevika, v mopatipnon (ii). Avto ocvufaiver 1611  TpoPorn Tov avadvopevov mapabdpov omorted
oA pio evton. Omote, yoo avt v evépyeta, O NTav Tieovaouds va dnuovpynoel eAeyKTng oo avtn
N pio eviodn pmopsei vo ektedeotel katevbeiov kotd ) dpopoldynon (routing) avtod tov crtnuatoc. Apa
00TE £0M VTTAPYEL AVTIQAGCT).

> ovvéyeta Oa eEnynbei moteg Aertovpyieg extedel To kdbe apyeio TN EPopUOYNGC.
6.4.3 Kiadoeic tomov controller

6.4.3.1 MainController

Av1d¢ 0 eheykTig emevepyel 6tav (nteital n apyikn celida g epapuoync. Ta kabnkovtd tov sivat:
* Avdloyo pe To av VIapyovv avtikeipeva N 0yl 6t AMota gpyaciag avakatevdovel To ¥pNoTn TPOG
™ ceAida TV amotelecpdtov “resultsPage” 1 mv apyikn oeiida “homePage”, avtictoyya.
* Metd and mpocHnkn M aeaipeon avikewévov ond ™ Aloto gpyociog, mTPokaAel KATAAANAN
avakatevbuven dote vo kAnOei o ResultController yia va avavemBodv avtopata To anoteAéGHaTaL.
*  Metd and v emroyn “Default filters” avoiappaver va Bécel To Tposmideypéva eidtpo Kot KatoOmY

VO OVOVEMGEL CTOLLOTOL T OTOTEAEGLLOLTAL.
6.4.3.2 SearchController

Avtog 0 eheyktig emevepyel oOtav yivetor avalnitnon yio Kamowov 6po oto avadvopevo mapdbvpo. Ta
kaOnKovTd Tov giva:
*  Avolntd ot Paon dedopévav avtikeipevo mov avtamokpivovial otnv avalntnon tov ypnom. I
avtd a&lomotel Ta povtédo gene kot mirna.
* Av n avolimmon emotpépel TApa TWOAAG T Kovéva omotédecpa mpoomafel vo ekpaiedoEL
TPOTEWVOUEVO OTOTELEGULATA Y10, VO SIEVKOADVEL TO PN OTY.
*  Tlopdyet evUep®TIKA PUNVOLOTO OVAAOYQ [E TNV ovalTNON £T01 MOTE GE EVOEXOUEVT] OTTOTUYNUEVT

avalnnon o xpnotng vo d1evkoAvvOel va opicel Kahvtepa Tov ETOUEVO OpO ovalTNONG.
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*  Koakel ™ oerida “searchPopup” kot tnv evnuepmvel KatdAAnio dote vo tpoPfAnbody 6to ypnotn to

amotelécpata ¢ avalTnong.
6.4.3.3 WorkingSetController

AvTOC 0 eAeYKTNG emevepyel OTAV YIvETOL KATOW EVEPYELD GYETIKN L TN Alota gpyacioc. Ta kabnkovtd Tov
etvau:
* Noa mpocbétel avtikeipeva otn Alota epyaciag. Xe quTh TNV TEPITTMOON EVNUEPDVEL KATAAAN O TO
avadLopeVo mapabupo.
*  No agaipel oviikeipeva omd ) AMota epyaciag. Xe avt) TV TepinTtmon avakaTevbivel ™ por g
EPUPLOYNC OTNV OPYIKT GEAIDU DGTE v TPOKANDEL 1| AVTOLOTN OVAVEDGT TOV OTOTELEGUATOV.
*  Noa apywonotel ™ Alota gpyociag av (nmobel kawovpla avalnmon. Edd avaxotevbivel oty
apykn ceAida, emiong.
*  No dnuovpyel KATGAANAQ UNVOLOTO TPOG TO ¥PNOTN OvAAoYo LE TNV Mty N Oyt ékPaon e ke
evépyelag (m.y. “item added successfully”).

6.4.34 ResultsController

AVTOC 0 €AeYKTNC emevepyel OTOV VTAPYOLV avTikeipeva ot Aota epyaciog kot (nrteitonr 1 ceAida
amotehespatov. To KabrKovd Tov givat:
¢ Avéloya Le TO OVTIKEILEVO TTOL LITAPYOLY CTNV AIOTA EPYUGING KOl TIG TPEYOVGES EMAOYES GIATP®V,
emkowvovel pe ™ Pdon dedouévav MOTE VO OVOKTNOEL To avaAioyo omoteAéopata. o avtd
aflomotei to povtédo interaction.
*  Opovrilel yio T GEALOOMOINGCT) TOV OMOTELEGUATOV GTNV TPOPOAT TTIVOKOL.
*  E&umpetel ta arfuota AJAX yoo vo mapéyet avoveopévo dedopévo ota ypapnuate. Avtd
cvpfaivetl 6tav o ypNotng aAANAemOPd pe Ta ypoenpotae Kot aAldlel Tig puOuicelg Tovg.

*  Orav ypedletar, ppovtiletl va evnuepmoet katdAAniao t celida resultsPage.
6.4.3.5 DetailsController

Avtog o gleyktg emevepyel 6tav (nteiton 1 oeAida Aemtopepeidv evog avrtikelpévon. Ta kabnkovid tov
gtvo:
*  Avoloppaver va aviAnoel Tic TAnpogopieg Tov aviikeyévov and ) Pdaon dedopévov. I'a avtd
a&lomotei Ta povtého gene kot mirna.

*  Koakel ™ ogAida “detailsPage” kot g petafifaler Tic avoktnOeiceg mAnpopopies.
6.4.4 I eovextijpuata ue@odov avalrnong yovidiwv & miRNAs

‘Eva Bacikd pelovéktnpo mov mapatnpninke oe opiopéveg oxetikég 10T0oelideg eival mwg 1 avalntnon

OpV dev yivetol pe 0pKeTE eELIMPETIKO TPOTO Yo TO XpNotn. Lo mapddetypa, o€ mOAAEG 10TOGEMDES OV
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emBopetl kamowog va avalnmosl TAnpoeopieg yio £va yovidlo pe Pacmn 10 HOVadIKO TOL OVAYVOPIGTIKO,
TPENEL VO YPAYEL OVOYKOGTIKA OAOKANPO TO ovayvoploTiko, dnAaadn “ENSG000000000005”. Qotdco ot
OK1 pog epapproyn Ba apkoboe KATolog va, avalnTnoel omA®S Yo Tov aptBpd «5» yopig kav va dievkpvilel
av mpokettal yio yovidlto 1 miRNA. Mia avalitnon mov emniong O enéotpepe 10 emBLUNTO OTOTEAECUA
etvar n avalnon “ENSGS5™.

Avtiotoya av ava{ntiost kovelg pe tov apldpd «4494» OBa AdPer og amdvimon 1660 10 MIRNA
hsa-miR-4494 6c0 kot to hsa-miR-21-3p 1o omoio £yst povadikd avayvopiotikdé o MIMAT0004494.
Anhadn M avalnmnon pe appodc eTOTPEPEL AMOTEAEGUOTO a&LOTODVTAG TOGO TO OVOpo OGO Kol TO
LOVOSTKO OVOyVOPLGTIKO.

‘Eva. axoun onueio gival mog dev amarteital vo, daympilel o ypnomg ta ovouato tov miRNAs pe modiec.
ILy. n avalimon “mir21” Bo emotpéyel OAeg TI¢ amaviioelg mov Eekvovv ue “hsa-miR-21...”. ExumAéov,
v v avolfmon evdég miRNA dev oamouteitor vo ypayel Koveic TO TETPYUUEVO OPYIKO KOUUATL TOV
OVOLOTOG TTOL dNAMVEL TOV opyavioud. AnAadn, dev gival avaykaio va ovalntioet kK4molog to “hsa-mir-327,
1 avalinon tov “mir32” apket.

Emiong, avaeépbnke mponyovpéveg o o€ TEPITTMOGELS TOALMDY 1| KOOOLOL AmOTEAEGUATOV, O EAEYKTNG
npoomofel vo «ekpatevoeyy mpotevoueva yovidw/miRNAs. TMoa mopddsrypa, n ovalimon “mir21”
EMOTPEPEL TOMG amoteléopato amd tn Paon dedouévov omwg to: hsa-miR-21-3p, hsa-miR-21-5p, hsa-
miR-211-3p, hsa-miR-211-5p, hsa-miR-2110 kot moAAG oakdun. Otov To TPOTEWOUEVO OTOTELEGLOTOL
Eemepvobv vav apiBud, o SearchController tpoonabdei va, det av kdmolo omd oavtd «puotdlovy ToAd» pe v
apyikn ovalntnon. Etol, telkd, o ypriotg o avt v nepintoon Oa det poévo to hsa-miR-21-3p ko
hsa-miR-21-5p.

Télog, avaloya pe to amotédespo e kaBe avalnong, epeavifoviol otn ceAida KatdAinia evnuep®TIK
punvopata yio to xpnot. ‘Etot, ektog omd ta mpotevopeva onoteréopara, PAEREL kol unvopoto mov Oa Tov
dtevkoAvvouy av emiBopel vo Tpocsdlopicel KaAdTepa TNV EMOUEVN avalNTnon Tov, av o€ PprKeE avTd TOL
yayvel. AvtioToryo, ov T0 OTOTELEGHLO IOV TPOEKLYE EIVOL LOVODIKO, ENiONG EVILEPDVETAL KATAAANAQL.

Me 6lovg awtovg Tovg tpdmovg, o SearchController Tpoomabel va dievkolvvel To ypNot doTe va Ppet To

yovid1o/miRNA mov avalntel 660 mo evKoAa yivetat.
6.4.5 Kidoeic tomov middleware
6.4.5.1 Baaoixoi éAeyyor mov exrelodvrar mavro

Apyikd, Oheg o1 gvdiaueoes povadeg (middleware) ekteAodv optopévoug eAEYYOVG avAAOYa E TO GKOTO TNG

kafepiog. Qo1000, aveEUpTATOC TOV EMUEPOVS EAEYYW®V, Ol €VOIAUECES LOVAOEG EMITELODV TAVIQ OVO
emmA£oV KoOnKovTo:

* TIpaypatomotovv eAéyyoug yia vo Bpebel av 1 epappoyn| €xel mepéAbetl o acvvenn Kotdotaomn. I1y.

av pe Kamoto tpomo otarel éva HTTP aitmuo mwov mepiéyel emAoyn opyoviopoD v avto dev gival

emtpentd (dnhodn Exet NO1 emheyel opyaviopos) tote 1 povado checkSpecies Oa to anotpéyet.
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*  ATOTpEmMOLV TOLG YPNOTEG OO TO VO TPOCTEAAGOLV KATEVOEIOV 1GTOCEAIDEG NG EPOUPLOYNG
TANKTpoAOY®VTAG O1evbuven ovii va YpNoLomocovy Tn dlEemaen g epapupoyns. ILy. av
eMEPNOEL VoG ¥pNoTng va emoke@Bel katevbeiov T oedida “.../results” n povada checkBrowsing

0o T0 amotpéyel.

H omdxpion g €poproyng oto Topamive, TIG TEPIGCOTEPEG POPEG eival 1M amAn avakotevdvuven oty
OpYIKN GEAIDO, HE EUPAVION KATAAANAOV EVNUEPOTIKOV HUNVOUATOS TPOG TO YpNnotr. Ot mAnpoeopieg ¢
epappoyne (Mota epyaciog kot emAOYEG QIATPOV) Topapuévouy avémaees. O ypnotg, alomoldviog To
EVNUEPMTIKO UNVLpa, pmopel va d1opldcel TIC OTOEG EMAOYEG TOL OEV EMETPEYOV TNV EKTEAEOM WIOG
Aertovpylog Kol Vo GUVEYICEL VO, ¥PNCIUOTOLEL TV EQUPLOYN KOVOVIKG.

¥ ondvia mEPInT®ON TOL M €QUPUOYN TEPLEABEL GE aouLveEm KoTdoToon, 0o mopovclcTeEl GeEAIdA
CQAALOTOC VA 1 GeAida TG epapuoyne o efapoviotel evieAdg. Xe avth v mepintowon apkel va
eMoKePOEl 0 YpHOTNG TNV CPYIKT CEAIDN TNG EPAPLOYNG, TANKTPOAOYDVTOG ATTAMG TN S1e00LVGT TG OPYIKNG
oeAidag oto uAlopetpn . Kotomy Oa eivar og 0éom va cuveyicet ) xpnon e EQOPUOYNG.

AVOADTIKEC AETTOUEPELES Y10 TNV OVAVIYM 0td CQAALLO TapEyovTat oty evotnta 10.6.
6.4.5.2 CheckSpecies

Avti M evoldueon povdado emevepyetl dtav yivetar pio avalntnon o6pov oto avadvouevo moapdBvpo. To
Kafnkov g etvat:
*  EMyyet av n emhoyn opyoviopod givar éykvpn. ILy. kokofovlo aitnuo péowm JavaScript mov

OTOGTEALEL U1 EYKLPT] EMAOYT OPYOVIGHOV 1] KOTOLO GOAALLO THG EPOUPLLOYNC.
6.4.5.3 CheckBrowsing

Avt n evoldpueon povada emevepyel dtav mpokettal va tpofAndel n cerida anotehecpdrov. Kadrrov g
gtvo:

*  Noa pnv enupénel v katevbeiov tpoésPacn otn cehida anotelecudtov yopic va €xel mponynOet
TPOGOHNKN AVTIKEWWEV®V 6T AMoTa gpyociag.

*  Kdabe popd mov {ntovvrtar dedopéva yio kKamowo ceAldn TOV TivoKo AmoTEAEGUATOV 1 oV (nTeitan
AVOVEDCT] TOV YPOENUAT®V, ETOANBgDEL OTL dev Exovv Yabel Yo TOV 0mOL0VONTOTE AOYO T HESOUEVAL
™G ovvedpiog (session), m.y. opdAipo otov e&vanpetnth pe ™ Swyeipion g ovvedpiog. Avto
eCaocpariler 0tL N emaxkoOAovON emefepyacio TOL OUTAUOTOG OO TOV OVTIGTOLXO EAEYKTN O Oa

ONUIOVPYNCEL GOAALDL .
6.4.5.4 FilterValidator

Avt M evoldpeon povada emevepyel 0tav vIOPAALOVTIOL OO TO YPNOTH KOIVOUPIEG EMAOYEC GTO, GIATPAL.

Onwg vrovoel Kot To dvopd e, To Kafnkovtd g eivat:
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*  EmaAnfevel 6T 0leg ol emAoyég oiltpov givol £ykvupec. Av vrapyel un &ykvpn emtloyn @iltpov
(Onraon to HTTP aitmua mepiiapPdvel dedopéva mov eV EUTITTOVV OTIG OVOLEVOUEVEG TULEG)
OTOUOTA 1) EKTEAEGT] TNG EPUPLOYNG KAl 0 XPNoTNG Ba del GEAIdN GPAANOTOS.

*  EmaAnfevel 611 ov emioyéc piktpov dev gival avtikpovopeveg neta&y tovg. ILy. ta&wvounon tov
OmOTEAEGATOV e Baon adyopiBuo Tov dev gival EMAEYUEVOG.

*  Av yperdletat, Topdyel KOTAAANAO EVIUEPMTIKG UNVOUOTO TTPOC TO YPTOTI MGTE VO TOV SIEVKOADVEL
va. 010p0DCEL TIG AVTIKPOVOUEVES ETIAOYEG QIATPOV. AKOAOVO®MC evUEPOVEL KATAAANAQ T GEAID

TOV OTOTEAEGUATOV MGTE VO ELPAVIGTOVY TO EVIUEPOTIKE UNVOLLOTOL.
6.4.5.5 DetailsMiddleware

Avt 1 evolaueon povada emevepyel otav {nteital va TpoPAn0ei n ceAidn AETTOUEPEIDY EVOG AVTIKEUEVO.
To kabnKovtd g eivat:
*  Noa emPePordoet 0TL 0ev EMYEPEL 0 YPNOTNG VO TPOCTEAAGEL TN GEAIDQ, KOTELOEIY KO OYL KAVOVTOC
KAMK ETOV® GTO OVOLLOL EVOG OPYAVICLLOD.
*  No emPefoidoet 6Tl T0. dEGOUEVA TOL GLVOIELOLY TO ALTNUO AVTOTOKPIVOVTOL OVIMG GE LITUPKTO
avtikeipevo. Iy, eAéyyetatl 6Tt 0 KOdkdg mov daympilet ta yovidio kot o miRNAs ivar éykvpog,

6t {NTOVVTOL AETTOUEPEIEG EVOG LOVOIIKOD OVOYVOPIGTIKOD OV Eival OVIMG akEPalog apliudc KA.
6.4.6 Ipopoliés (views)

IMa ) oyedioon Tov ceMdwv (Tpofordv) alomombnkav ce peydro Babud ot SuvaTdTNTEG TOL TAPEXEL TO
Blade, 6nw¢ avolvdnkay oty evotto 4.5.1, kot kuping n kKAnpovopikdtnto Kot ot virogvotnteg (sections).
H epappoyn ovolaotikd droBétel TEcoEPIS SOPOPETIKEG GEAIDES:

* home_page: givor 1 TpdT™, KEVH GEASO OV PAETEL KATOLOG OTOV EMGKENTETAL TNV EQUPUOYY.

* results_page: givar 1 oelida Tov anotedeopdtmv. H cedido avth, avaioyo LE TO YPAQNLLO TOV EXEL
emieyel and 1O YPNOTN, EMAEYEL TTOWL OMO TIG VLOEVOTNTEG TOV OQPOPOLV ypagiuate givol 1
KOTAAANAN KOl TNV EVOOUATOVEL

e search_popup: 1o avadvopevo Topadupo 6To 0moio TPoyHHTOTO0HVTaL Ol AVl THOEL.

* details_page: n ceAido Aemtopepeidy.

* main_template: to Bacwd mpdétumo (template) mive oto omoio Paciloviar Oheg ot vwOLOUTES

GEMOEG TNG EPOPLOYNG.

Ext6¢ avtdv tov celidov épouv oplotel oe Egymplotd apyeion kot ot €ERG vmoevotnteg (Sections):
table_view, d3_heat, d3_hive, d3_parallel, filters, messages, suggestions, working_set. Ot vroevotTEg AVTEG
evoouatdvovtal omd Tig d1dpopeg oerideg 0tav avtd givor embBountd dGTE Vo TPOKVYEL 1| OAOKANPOUEVT
GEAIO0 KO VO TAPOVCIAGTEL GTO XPHOTI.

Ynueidvovpe g ot cvveyeio Ba mpotunBel n AéEN «oelidecy kot Oyl «mpoPorécy. MdaAioTa, Ommg £xet

aKoAovONBel g TOPO, TPOTIWOLUE VO OTOdIOOVUE UE TN AEEN «TPOPOAT» TOLG SPOPETIKOVG TPOTOVG
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TOPOLGIaoTG TOV aAANAEmdpdoemy («mtpoPforr aAAnAemdpdoemvy) gite e mpoPoln Tivaka eite pe Ta

YpapNpoTaL.

6.4.6.1 Xpnon vroevotntawv

Mo v kaAbtepn oyedicon TV 16TOCEAId®Y emAEXONKE T S1G@OPO WEPT] TOLG VO UTOTEAOVV EEXMOPLOTA
HTML apyeia. A&onomcoue, €101, ™ dvvatdmto wov divel to Blade va ypnoyonotodue aveaptmreg kot
0VTOVGIEG VTTOEVOTNTES. AGYOL Yo VTO €ival Vo VITAPYEL 1 SLVATOTNTO EXOAVOYPNCULOTOINGNC AVTOVGLOV
TUNUATOV GE SLOPOPETIKEC oeAdeg, Ta apyeic HTML va unv mpokdzmtouy modd peydia oe péyeboc dote va
EYOVUE YEVIKAOC WIKPOTEPO KOl 7O EVAVAYVMOOTO OpYeio. Kal, TEAOC, Q@OV TO Ol0QOPO TUAUATO Eivat

ave&aptnto pueta&d Toug Aeltovpyikd, Oempnnie koddTepo va eivor aveEapTnTa, Kot SOUIKA.
6.4.6.2 2yeotaypopuo GeAIOWY

210 TapaKaTo ddypappa eaivovral oha ta apysio. HTML wov dnovpynnkay kat ot peta&d toug oYECELS.

Awokpivetat, eniong, ot apyeio KANPovoroHVTL Ao Told KOl TO0L apYEID. EVEOUATOVOVTOL Ao AL,

main

home page filters

working set ( / | T__~__—~————— - ————— )

3110 sty J . .
suggestions table view d3 hive

d3 heat d3 parallel

messages | 200 0o e e s A 4

LEGEND

Template Section
inheritance R included

section

Ewova 6.4: KApovopIKOTNTO KOl VITOEVOTITES OTIS GEAIDES TG EQUPLOYIS
(viomoinon pe Blade)

75



6.4.6.3 main

O okomdg avtg NG ceXidag givar va opilel To Pacikd oKeEAETO Y10 OAEC TIC GEAidEC TG epappoync. Enil g
ovoiag, ONAad”, amoTeELEl Eva TPOTLTO, OTTMG LOPTVPA Kot TO 6voud tng. OAeg ot GeXideg kKANpovopuody avtod
TO TPOTLTO KA, £TGL, OTIONTOTE VITAUPYEL LEGO GE AVTO YIvVETAL ALTOUATOS dfEco o OAeg TIC oeridec. To
Baocikd otoryeio tov mainTemplate, Aowtdv, sivor 6t opilel v etkéta <head> 1 omoio meprAapPavel Tig
dMidoeg v to. apyeie JavaScript kot CSS mov 0éhaue vo eivar dwbéowa oe OAeg TG GEASEG NG
epapuoync. Etol, kabe e&mtepikd apyeio JavaScript 1 CSS dnidvetar poévo pio @opd ovti vo mpémetl va
dnAwBel Egymplotd o€ kG GeELida TN EPAPUOYNC.

Avtd 1o apyeio, moap’ OtL givar tomov HTML, dg ypnowonoleitor movbevd ovtodolo g cerido g

EPapUOYNG.
6.4.6.4 home_page

Amotelel ™V apyikn ceAida TG epapuoync m omoio eivor oyxeddv kevn. Ilepiéyel povo pia adsa Aloto
gpyaciog kol o avadvopevo mapdbvpo. Emiong, avdioya ue Tig TponyodUEVES EVEPYELEC, EVOEXOUEVOC

TEPLEYEL KOL OPIGUEVE, UNVOLLOTA OV, Y10 Topddetypa, Ppedel dd o ypotng énetta omd avakatevbvvon.
6.4.6.5 results_page

Amotelel TNV Kupimg ceAida TG EPOPLOYNG EVD Elval 1 LOVASIKY] GEAIOQ TTOV TTEPLEYEL GYEDOV OAEG TIG GAAEG
EMUEPOVG VTTOEVOTNTEC. XTO YMPO TOL TAPOVCIELoVTOL Ta amOTEAECATO, avaloya LE TO T el emAEEEL O
YPNOTNG, EVOOUATOVETOL KGOE @opd 1 KatdAAnAn vmoevotnta (gite o mivakag eite kdmolo om’ Ta

ypaonuata). H vroevdmta mov apopd 11 ariniemidpdoeis avavemveror pe AJAX.
6.4.6.6 search_popup

Eivar 10 avadvdpevo mapdbuvpo oto onoio mpaypatomolobvrar ot avalntioetg yovidiov/miRNAs. H cehida
avth xpnoponoteitar and Tig cedideg home_page kou results_page yopig, apyikd, vo givar opatf. Kotomy
eupaviCeror povo otav {nmbei amd 10 ¥pNoTn Kot 0 TPOTOG EUPAVIONG TNG opileTar pe 1010TNTEG ATOAVTNG
tonoBétnong (absolute positioning) oto CSS. ‘Etot epeaviletal wg avadvopevo topadupo 6to ypnot.

Me 1 ocelpd MG, EVOOUOTMVEL TNV VLROEVOTNTO “‘suggestions” 1 omoio. TEPIEXEL TOL TPOTEWVOUEVO
aroteréopata avalnmong. To mepexdpeve oAOKANPOL TOL OVAOLOUEVOD TOPABUPOL OVOVEDVOVTOL LE

AJAX otav yiveton pio avalntmon 1 po eVEPYELD TPOCHNKNG OVTIKEYUEVOL.
6.4.6.7 details_page

Amotelel TN HOVOOIKY] OTOTIKN GEAIOM TNG EPOPHOYNG KATL TOL QOIVETAL KOl OO TO YEYOVOS TG OEV

eveouatavel kapio dAAn vrogvotnta. [apovsidlel amhdg TIC ASTTOUEPEIEG EVOG AVTIKEYUEVOU.
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6.4.7 Kidaoeis tomov model (uovréia)

Ta povtéha givarl KAdoelg Tov avariapupdvooy Ty emkowvovia pe ) Pdon dedopuévov. Kaiovvtal amnd tovg
EAEYKTEG OTAY amonteital vo avaktnBobv dedopéva amd ™ Paon. Xe avth TV EQapUoYN OEV amalTeiTon To
LOVTELD VO, TPOPAiVOLY GE GUVOALAYES EYYPAPNC 1| EVIUEPMGNS TANPOPOPIDY GTN PAGT dESOUEV®V.
Katackevdomray tpio povtéra, éva yio kébe mivaxa g fdong dedopévov ta Gene, Mirna ko Interaction.
Koabéva €€ avtav avarapPdvel v emucovovia e ™ Pdon ded0UEV@V OTAV amalTodVIOL TANPOPOPIES Amd
TOV OLLMVVUO TTIVOKOL.

H appodidmra tov kdbe poviélov ival va KOTUoKELAGEL £VOL KOTOAANAO EpOTNLA TTPOG TN Pdor dedouévav
aVOAOY®C e TIG TANPOPOPIEG TOV AVAUEVEL 1| €papuoyn. Otav KaAgitor £va LOVTELO Ao Evay EAEYKTY TOTE
OVOUEVEL OO0 OUTOV VO, TOV TOPAoKEL KOTOowW opicpoto. Avaioyo ue to opiouata wov Aaupdvouv ta
HOVTELD, «avTIAoUPavovToy Ti €i00Vg epMTNUC TPEMEL VO eKTEAEOTEL TPog TN Pdorm dedopévev Kot
katackevalovv avordymg to SQL epatua mov Oa petafiPoactei ot Paon mpog extéAeo.

> ovvéyxewn, UOMG givol owbéoiun n amdvinon omd ™ PAcn SedoUEV@V, TO LOVTEAN ETIGTPEPOLY TO
AMOTEAEGOTO TTOW GTOVG EAEYKTEG o€ KOTUAANAN popen (khdon Collection tov Laravel). Xtn cvvéyeia ot
EAEYKTEG UTOPOVV VO EPYAGTOVV WE TO, 0EO0UEVO OVTO DOTE VO KATUGKEVAGOLV TIG IGTOGEADES, VL KAVOLY
VITOAOYIGLOVG KTA.

‘Eva moAd onuoviikd pétpo aceoieiog mov vAomoleiton amd to poviéha eivorl m mpootacio g Pdong
dedouévav amd kokoBovin éyyvon kddwo SQL (SQL injection). Avtd pmopei va cvuPei émov o yprotng
€xel TN ovvaTOTNTA VO €16AYEL dedopéVa, OMMC Yo TaPAdElya 010 avadvduevo mapdbvpo Kotd Tnv
avalnmon yovidiov/miRNAs. Ta poviéla, Kotd ™V Katackeun tov epomudtov SQL Aaupdavovv uétpo

npootociog and avty v evradeia (Vulnerability).
6.4.8 Apyeio dapuoppwans tys epapuoyng (configuration file)

Kotd v avérntuén tov kddwka PHP Bacikog cromds pag frav 1 epapproyn va givar ebkora emektaoiun. I
wapadetypo, Bélape va gival ToAd e0KoAo va tpootedel otny epappoyn €vag véog adyopiBuoc TpoPfreyng 1
évag véog opyaviopog. Emiong, Béhape vo glvar mold edkoro vo mpooteBoldv emAoyég ota @idtpo Tng
GEMONG ATOTEAEGLATMV.
Mo ovtdv axppog to Adyo dnpovpyndnke éva apyelo dpOPP®ONG GTO ONoio OTOBNKEVOVTOL KATOIEG
Bacwés mAnpopopies yopw omd v epappoyn. 'Etcl, OAeg ou emloyég omn Semaen g €QPAPUOYNS, O
Tivakag aAMAETOPACE®Y, TA YPOPNLOTO KTA., OAO KOTOOKEVALOVTOL SLVOUIKG OVTAMVTOG TANPOQOPIES
amo to apyeio dapdppwonc. L' mapdadetypa, n epoproyy umopei mdpa ToAd e0KOAQ va vIOoTNPiEEL Evay
EMTAEOV OPYOVIGUO, TPOGOETOVTOG OMAG To OTOWXEID TOL OPYAVIGUOD CVTOD OTO Opyeio SUOPP®ONG
(vmoBétovtag, PEPata, Tmg VILAPYOLY Ol TANPOPOPIEG TOL OPYAVIGLOD CLTOV oTr Pdor dedopévmv)!
To apyeio dtopdppmonc mepiéyel Tic eENg Pacikéc TAnpopopies:

*  Alota tov avukeévov mov xepiletor n eeoappoyn (gene, mirna) kot 1016tteg owtdv. Omov

TOPAYOVTOL EVILEPOTIKA UNVOUATO TPOG TO YPTNOTY, Ol KOTAAANAEG AEEELG AvTAODVTOL OO OVTO TOV
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wivaxa. Emiong, 10 6vopo ToV HOVOSIKOV avoyvOPISTIKOV KaOdC Kol TO UAKOG TOV 0plOuntiKon
UEPOVG TOVC.

define ('GENE', 21);

define ("MIRNA', 22);

'types' => [

GENE => |
'word' => 'gene',
'start _word' => 'Gene',
'plural' => 'genes',
'start plural' => 'Genes',
'id' => 'Ensembl Gene ID',
'digits' => '12"

I

MIRNA => [

'word' => 'miRNA',

'start word' => 'miRNA',

'plural' => 'miRNAs',

'start plural' => 'miRNAs',

'id' => 'miRBase accession number',

'digits' => '7"

17
Alota Tov opyovicp®mv Tov vrootnpifoviat kot ol Pacn dedouévov TepLEyel To O00UEVO. KAOE
opyaviopoV. 'Etor m epappoyn xdver pio avagopd povo ce avutd to onuelo tov apyeiov
dwpopemone, opilel pe moio Pacn oedopévev Bo yiver OAn 1 emokolovdn emiKowvovio Kot
akoAovBmg, M epappoyn yepiletar kol Tovg dVO opyavicpovg He emaxkpPdg Tov do TpoOTO,
«OSPOPMVTAGH GTY) GLVEXELN TOLOG Elval 0 TPEYWY opyavioprds (to onueio avtd culnteital eKTEVAC
otV gvotnto 7.2).
define ("HUMAN', 11);
define ('MOUSE', 12);
'dbConnections' => |

HUMAN => 'hsadb',

MOUSE => 'mmudb'
17
Aloto v aAyopiBuov mov vrootnpilovial. Ed®d kataypdeoviar minpopopieg Omwg av €vag
alyopBpog ypnowonotel Betikég N apvntikég Pabuoroyieg, mow eivar n eddylotn kol 1 péylot
mbavn Pabporoyio, To Gplo Yo TIG TPOEMAOYEG TV QIATPOV, M oKpifela TV PUdTOV Y10 TOLG
GLPOLEVOVG EMAOYEIC OTO PIATPA KTA.
define ('DIANA', 1);
define ('"TARGETSCAN', 2);
define ('MIRTARGET', 3);
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define ('COMBO', 99);
'tpas' => [
DIANA => |

'name' => 'DIANA-microT',

'positive' => true,
'min' => 0,
'max' => 1,

'threshold' => 0.7,
'step' => 0.01

I

TARGETSCAN => [
'name' => 'TargetScan',
'positive' => false,
'min' => -2.950,
'max' => 0,
'threshold' => -1.1,
'step' => 0.001

I

MIRTARGET => [
'name’' => 'MirTarget',
'positive' => true,
'min' => 50,
'max' => 100,
'threshold' => 70,

'step' => 1

COMBO => [
'name' => 'Combo score',
'positive' => true,

'min' => 0,

'max' => 3,
'threshold' => 0,
'step' => 0.01

17

Me aut6 ToVv TpOTO EMETELYON 01 TANPOPOPIEG TOL TPETEL VOL EIVOIL GTATIKA OPIGUEVES, VO BpiokovTal OAEG GE
éva, Kot povo apyeio Tng eQapuoyng. Xe kavéva GAlo apyeio dev vdpyovv katoyeypappéves (hard coded)
TETOOL €I00VG MANPOPOPIEC — Ta TAVTO AELTOVPYOVV Kol Kataokevdlovtal ouvapkd pe Pdorn to apyeio

SLpHOpP®ONG Kot T amodnkevpéva dedopéva g Pdong dedopévmv.
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6.5 Yiomoinon ypapnudrwv

Méypt ovtod To onpeio £xel ohokAnpwbei n vAOTOINoN TV 600 €K TOV TPIOV HEPDV TNG EPAPUOYNAG: M Pdon
OedOUEV@V EIVOL ETOWUN EVA KOL 1] TO TPOYPAUNATIOTIKO Koppdtt g PHP €xer ohokAnpwbei. To tehevtaio

UEPOC TOL OOUEVEL VO, VAOTTOMOEL EIVaL 1) KOTOGKELT TOV YPAPNUATOV.
6.5.1 Ilog kataockevdaletal Eva ypdopnuo.

Ta ypaerpata viorolobvtor pe JavaScript pe ™ Ponbewa g Bipiodning D3. O kddkag JavaScript mov
dnuovpyet to ypdonua amoteiei pépog ™me HTML celidac mov amoctéAletal amd Tov eEumnpet T TPOg TO
@uAioueTpnT TOL YPNot. H xotookevn tov ypaenudtov, Opmg, yivetal €€ OAOKANPOV GTN WEPLA TOV
ypnotn (client-side) and ™ JavaScript. To udévo mov mpoépyetol amd tov eEvmnpetnth eivar ta dedopéva
Bdoel Twv omoinv Oo KUTOoKELAGTEL TO YPAPN L. KO, PVGIKE, 0 TPOg EKTEAECT] KMAIKOG JavaScript.
O ta ypapnuata akolovbohv ta idie Bactkd PrLoto Yo TNV KATacKELN TOLE, Ta 0moia eivat To e€Ng:
1) ®opToon ™S 6eLidag TOV YpoeNeToS 0md Tov EumnpeTnT. Ed® gvvoeital to @OpTmUO TOL
kodo, HTML kot tov avtictoyywv apyeiov (scripts) tng JavaScript mov anartobvtor. H katackeon
TOV YPUPNUATOV EEKIVE a@dTOL 1| GeAdA £xEl POPTOOE] TANPOC.
2) Emkowovio pe tov fomnpetnTi] Yoo avaktion tov olinlemdépaccov. Otav oapyicer vo
EKTEAEITOL O KDOIKOC OV KATAOKEVALEL TO YPAPN LA, TO TPAOTO 7OV Yiveral stvar vo {ntnbodv amd

tov g&unpetnT TO dedopéva Tov Ba ameikoviotodv. Me dAAa Aoy, Ta Tpog anetkdvion dedouéva

dev_eivar pépog tov HTML xmdwka. Ta dedouéva mapéyovtar and tov Euanpemt) og éva TSV

apyeio 10 omoio @optdveral oto Tapacknvio amd tn JavaScript. To apygio ovtd givan
oynuatonompévo og mivaka 6mov kdbe ypapun apyeiov avtimposonedet pio aAinienidpaon. O
mivakag Topéyel TIg e€NG OTAES: OVOLN KOl aVOyVOPIGTIKO Yovidiov, GVOHO Kol OvVOyvVOPLOTIKO
miRNA kot and pio AN yuo Tov Ka0e akydpiBpo. Ot otireg tov Pabuoioyidv nepéyovy eite pio
BaBuoioyia, av 1 aAAniemidopacr mpoPrénetal amd Tov eKACTOTE OAYOPOUO, 1| TOOAN oV OV
TpoPAEneTaL.

3) Mposeneiepyoocio dedopévov: Ppa 1. H D3 encepydleton avtd to apyeio (parse) kot dnpovpysi
avtikeipeva (objects) g JavaScript kabéva and to onoio aviimpocmnevel pio aAAnienidpoaon. Ta
avtikeipeva avtd Ba ypnoomombodv apydtepa g otoryeion mov Ba mpoPAnBodv emdve oto
YPOPN 0.

4) Tposnetepyasio dedopévov: Pipa 2. Xe kamow ypagruata tpénet va tnpnoei emumiéov Mota pe
ta yovidw kot to. miRNAs. Av aratteital, TOte avTEG 01 MOTES ONUIOLPYOVVTOL GE QLTO TO GMUELD.
Avt6 amarteiton oo to ypaerpato hive plot ko heat map kabdg avtd to dHo mepiéyovv dEoveg mov
OVTITPOCMTELOLV OVTIGTOYO YOVidlo kKot miRNAS.

5) Kotookgonl Tov okeEAETOD TOL ypoiuatos. T T dnpovpyic Tov Pacikod OKEAETOV
Aappdvovior v’ Oy TO OVTIKEIHEVA Kol Ol Aloteg mov dmpovpyndnkov mponyovpévec. [

Tapadeypo, o€ avtd 10 6TAd10 dnovpyovvton ot aEoveg tov parallel coordinates, évag d&ovag yia
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6)

7)

8)

9

KGOe adyopiBpo. Avrtictorya, o avtd 10 6TGd10 dnuovpyodvtor ot d&oveg tov hive plot kabmg kot
ot G€ovec kor o mAéypo tov heat map. O G€oveg AouPdavovv Twég kot KAipoKeS £T01 MOTE Va.
kaBopilovtal ot Béoelg tov avtikeévoy mov Bo tomobetnBovv endvod oto ypdonua. Ot dEoveg
TOTOOETOHVTOL ETAV® GTO YPAPT L.

Avtiotoiyion kot «déopo» (bind) tov aviikepévov mov SnuovpyROnkav kKatd TNV
apocneéepyacsio pe otoyyeio Tov ypaeiuarog. Xto parallel coordinates oe avtd 10 onueio
dnuovpyeitan pia ypouun ywo k40e aAinAenidopaocn kot 1 ypouun ovt «déveton (viveton bind émmg
givar  oporoyia g D3) ue 1o avrtiotoryo avtikeipevo JavaScript. @vuilovpe oG T AVTIKEIUEVOL
dnuovpyndnkav oto Prua (3), éva avtikeipevo yia ke aAinAenidpaon. Avtictorya, oto hive plot
dnuovpyeitar pio axur yio Kabs aAlnienidpaon kol oto heat map dnuovpysiton Eva keAl yio kGbe
oAAnAemidpaon.

Tomo0éTioN TOV AVTIKENEVOV ETAV® 6TO 6KEAETO TOV Ypapipatos. Kabe ypouun 1 kel mwov
onuovpyndnke Ba mpémer vo. AaPel ™ cwot) 0fon emdve oto yphonua. H 0éon tov kdOe
avtikelwévov o oplotel pe Paon Tig Tég tov aovov. e avtd 1o Prua yivetar Kotavonto,
emmAE0V, Yot 1| oyedioon Tev aEdvev Enpene vo tponyndet.

[IpocOKN TOV S1EPOPOV YOPUKTNPIGTIKAOV AAIAETIOpaOoNG NE TO YPioTn. ANAadT], o€ 0WTO TO
Bruo. peTOTPENETAL TO YPAPNUA ATTO GTOTIKO 0 SUVOUKO. ANUIOLPYOVVTAL Ol KATAAANAES EmAOYEC
(Levod yio YpOUOTICHO ova aAyOplOLo, ETIAOYEC YO TOVIGUO YPOUU®MV o€ MOUSEOVEr KTA.) €101

WoTE 0 YPNOTNG va glval o€ BEon va TPooaprAcEL TV EUEEVIOT) TOL YPOONUATOS. ZE OVTO TO Py

dnuiovpyodvTal ol katdAAnieg cuvaptioelg JavaScript ot onoieg pocaprolovy TV EREAVIOT] TOL
YPOPLLOTOC OAVAAOYO LLE OVTES TIC EMAOYEC,

Anmovpyia Tov Katdrinrlov kiijeeov AJAX yio TV aclyypovn avavié®cn TOV 6£do0pEvoV.
Ed® dnpovpyodvian kAnoeig AJAX ot omoieg a&lomolohvtar 6tav 0 ¥proTNG ovave®VeL Ta dedopéva

TOL YpoENuoTos. Avtd cupfaivel o Tepintmon aAloyng TV OIATp®V 1 aAAayng Tov TA0ovg TV

mpoPforiopevov ariniemdpdoswv. [ va yivel 1 avoavémon tov ypaonuotog pe Pdon ta véa
OedopEVaL TPETEL VO EMOVEKETEAEGTOVVY Ta Pfripata 2, 3, 4, 6 kot 7. Q¢ mpog to Prpa 5, evdeyonévag
va omouteiton €K véov Pabpovounon kamowov d&ovo N aAlayr] TG OWITOENG TOL — EMOUEVOC

ektereiTon Ko éva PHéEPOg Tov Prpatog S.

H dwdwoacio avt akodovdndnke yio 6Aa ta ypapnuata. Ta BApata 2 éog 7 vAomolovvTal pe xpron g
D3, yio 0 Prpa 8 ypnowomnolobvrarl omd kowvod 1 D3 pe v jQuery evéd yio to Pripa 9 ypnoiponoteitat

amoKAEIOTIKA 1) JQUErY ko pepikég cuvaptioelg anAng (pure) Javascript.

2nueiowon: ywo. ta frpata 2 éog 7 umopel va yivel avaeopd kot otny evotnta 4.6 otnv omoio TapovcidleTot
0 Tpoémog pe tov omoio Agttovpyei n D3. EmmAéov, o1 empépoug duvatotnteg aAANAETIdpaoNg LLE TO (PNOTN
KoOADC KoL 01 SVVATOTNTEG TPOGAUPLOYNG TNG ELPAVIOTG KADE YPaPAUATOS TOPOVGIAlOVTOL OVOADTIKOTOTO
otv evomta 10.4. Téhog, ya to Ppa 9, o1 kinoeig AJAX Tov avave®vVoLV T, YPOeNHoTo Topovuslalovtal
OTO GYEAYPOULO POTG TNG EPAPUOYNG oTNV evotnta 6.4.2. Emopévmg e o avaeopd 6To SIAypopLLe duTo

yiveton capég e To10 TPOTO AEITOLPYEL 1] AVOVEWDCT) TV YPAPNUATOV, TOlES KAGGES KAAOVVTOL KTA.
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6.5.2 Ta avtikeiueva TV ypoeuaTOY

"Exovtog eEnynoetl g Kotaokevdlovtol Ta ypaphuata, ivar xpnoipo va e&nyndel kot nog ansucovifovrol
T OEOOUEVA ETAVD OTO, YPUPILATO MG OVTIKEILEVO. XTIC EMOUEVEG TOPAYPAPOVG, AoIToV, B TapovclacTel

GUVOTTIKG, 0O TTO10, GTOLYEID OTOTEAODVTOL T YPOPTUOTH (CKEAETOG KO AVTIKEIUEVAL).
6.5.2.1 Parallel coordinates

Ykehetog: 2 ém¢g 4 kabetol GEoveg cvuvolikd. ‘Evag kdbetoc aEovag mavta opatodg e TO OVOUOTO TMOV
oAAnAemdpdoemv kot évog kabetog aovag/adyopBuo mpoPreync. Kabetor a&ovee supavilovtor poévo yua
TOVG eMAEYHEVOLG aAyopifuovg.

AvTiKEipeva: Ypouuég 6mov Kabe ypouun aviimpocsmnedel Kot pio aAinienidpact. Ot aAAnAemidpdoelc mov

TEPLEYOVTAL GTO YPAPTLLOL AVTIGTOLYOVV GTO EMAEYIEVO TAN00G.
6.5.2.2 Hive Plot

Ykehetog: 2 Kabetol aEovec. O Evag avTITPOcHOTEDEL TO YOVidla Kot 0 dAlog To miRNAS.
AvTikeipevo:
*  KouPot. O kéuPor Ppiokoviar endveo otovg d&ovec. Kdabe kopupog avtiotoyei e éva yovidlo M
miRNA.

¢  Axpéc. Kabe axun ovvdéel Eva yovioro pe éva miRNA kot avtiotolyel o€ pion aAdnAenidopaon.

Ta yovidw kot o miRNAs mov gaivovtor og képpot eivat exeiva ta yovidla kot miRNAs mov cuppetéyovv
o10 mpoPairopevo mAN00g oAAnAemidpdoewv. Av vmhpyovv yoviolw/miRNAs mov vrdpyovv ot Aiota
gpyaociag aAld «Agimovvy amd 1o yphonua, avtd cvpPaivel amimg emeldn o v Ady® yovidol/miRNAs d¢

GUUUETEXOLV OTIG TPOPAALOUEVESG AAANAETOPACELS.
6.5.2.3 Heat Map

Ykehetog: 2 dEoveg kBeTol peta&d toug. O évog avTurpocmrevel To Yovidla Kot 0 dAlog Too miRNAs. Ot
dvo a&oveg opilovv évav opboydvio TapaAAnAOYpappo XDdPo 0 0moiog doy®pileTol 68 GTAAEG KOl YPOLLLES.
"Etol dtopoppdvovton KeMdL.

Avtikeipeva: to keMd. Kdbe kell avtiotoryel og pio ahAnieniopacn mov gvdeyouévmg Ppioketar petaln
TOV X KOpueaiov aAAniemdpdoswv mov tpofdiiovial. H adinienidpacm, av vadpyet, Oa eivor peta&d tov

yovidiov kot tov miRNA nov opilovv o v Ady® KeM.

[Mo ™ dwpopemon tov a&dvav Aappdavovtat v’ oy 6lo Ta yovidia kot to miRNAS mov cuvavidviol oTig

TPOPOAAOUEVES OAANAETIOPACELC.
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2yeowaotikd {nTiuato tnS facns 0e0ousvamy

To tehikmg emAieydév oynua ¢ Paong 6edopévmy, OTME TOPOVGLACTIKE GTO TPOTYOVLEVO KEQAAOLO0, ival
apkeTd amid. O Kabopiopdg ovTod TOL GYNLATOS, MOTOCO, Amedeiydn apketd omontnTiky dladtkacio. Adyw
™G eVONG TV dedouévmy, Katd T oxediaon g Pdong dedouévav avékoyav Sdeopo. GYESICTIKA
Onmpato. o avtd o {nmipoto evtomicOnkov ot mwapdyoviec mov ta. ennpedlovv, avalntionkav ot
BéLTioTeg OYedIOOTIKEG EMAOYEG Kol TeplypapnKav ot oyedlnotikol cupPifacpol mov énpeme va yivouv.
Etvar modd mbavd, dAiwote, oe PEAAOVTIIKES OYETIKES epyacieg mov meptAapuPdvouv oyediaon Proroyikrg
Baong dedopévav, va TPEMEL VO AVTILETOMOTOLV Eavd mopdpow mpofAnuata” kot pdAioto, Oyt Kot
avayknv oe epyaoieg mov oyetiCovioar pe miRNAs. Agdopévov, Aourdv, mwg avtég ot duckorieg MoM
evtomioTnKav Kot emAvdnkav, Beopndnke onuoaviikd va avapepdel o tpomog mov avtiuetoniotrkoy. Ta

{nmiurota Tapovctdloviot [LE T GEPA TOL TPOEKLYOV KOTA T OXEONGTIKY UEAETN NG PAong dedopévmv.
7.1 T'evikécs 6ye01006TIKES ApyEs

21 oyedlaon pag Baong dedopévov vdpyovv ToArol Tapdyovieg mov ennpedlovy OTMG 1) EMEKTACILOTN T
(scalability), n evkoAior cuvtipnong kot evnuepdcemy g Paong, (ntiuata dappwong dedopévav (data
corruption), {ntApaTa ToOTNTOC, 1| TOAVTAOKOTNTO TOV EpOTNUAT®V KTA. Eva Topdderypo eTekTo oot tag
TOL AMOoYOAEL TNV €QUPUOYN HOG €ival TOo TOcO guKolo pmopel vo mpootedel oto choTUo €vag VEOG
alyopBpog 1 évog véog opyaviopos. ‘Eva mapdoerypo mbavig odfpwong dedopévav givarl katd TOGovV ot
TANPOPOPIEG TOV EMUEPOVG OPYAVIGUOV Ppiokovtal amodnkevpéveg otny idwo faon dedopévav 1 Oyt Kat,
GUVETMG, OV «KLVOLVEDOLVY» T0, OEQOUEVE EVOG OPYAVIGUOV VO KOTOGTOOV OTPocTéAAcTa av cLUPEL KATL oTO

dedopEVA EVOG GAAOV OPYOVIGLLOD.
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Mo vo emitevyBodv towTOYPOVO, OGN0 TO, TOPOTAVE omoLteitanl vo yivouv oyedlaotikol cupfifacpol og
dupopa otddo, TG oYediaonc. Mia Yeviki TapaTpN oM TOL TPOEKVYE, TAVIMG, OO AVTH TNV EpYacio ival
OTL 01 TEPIGGOTEPES OYESIUGTIKEG AEMTOUEPELES TTOL APOPOVV TO GYNLA TNG PACNG, avdyovTal, TEAKA, o€ 600
OepeMmoELg TOPAYOVTES:

1) wbdoo ovvbeteg TAnpopopicc Bo amobnkedoviat ot Pdon,

2) moco ypryopo mpénet n Pdon va amavtd 6T EpOTAHILTO.

e oAa o {nrApata wov Ba cu{nmOovV oTIg ETOUEVEG EVOTNTEG O BOCIKOC YVAOUOVAS Y0l TIC EMAOYEG UOG

Nrav vo amofnkevutovy dhec ot {ntodueveg TAnpoeopieg otn faon dedouévav aArd e TET010 TPOTO MGTE VA

kafictoTol @kt 1 Katd to Juvatdy YpNyopoTEPT EKTEAECT] TV EPOTNUATAOV. TO TEAIKO GUUTEPAGILOL (OC

TPOog TN oyediaom ¢ Pdomng dedopuévav eivat Twg 6co mTpooTadel Kavels va evioyDoeL TOV £va TOPAYOVTa, €K
TV 00, ovayKaoTikd 0o peidvel v amoteleopatikdtnta Tov dAlov. Oco wo chvOeteg mTANpoPopieg
gloayovtal otn Pdon dedouévev Kot 660 Mo TOADTAOKO EPOTALOTO TPEREL VO VITOooTNPilovTal, TGO 7o
7oAD Oa, kabvotepel n Paon dedopuévav va amavtd. Kat, 6tov avtitoda, 660 amloroleital o oxedioon mpog
OpEAOC TNG TaXDTNTOGC, TOGO AyoTEPO ovvleteg TANPOPOpies Kol AlyOTEPO TOADTAOKO, ep@THuaTa Oa
umopovv va vrootnpiloviat oo tn Pdon dedopévmy.

Ev xotoxAeidl, OAec Ol OYEONOTIKEC OMOQACELS OMOTEAOVV OavVOYKOOTIKOVS ocuupifocuodg petaéd
OVTIKPOLOLEV®V TTopaydvTov. H dovAeld tov unyavikov, Aowdy, eivor va emAéEetl v KatdAAnAn 1copporio
peta&d OAOV VTGOV TOV ToPayOVTOV £TGL OCTE TO GUGTNLO VO OVTUTOKPIVETOL LE TOV «KAADTEPO dLVATO
TPOTO» OTIG TPOdLypaPéS ov Tifevtat. BéPata, onpeio kAedl yio v EMAOYY ALTOV TOV IGOPPOTLOV Eival
g opiletarl yioo €va GVOTNHO AVTOG 0 «KOADTEPOG dLVOTOC TPOTOG». Anhadn, dev mailovv pdrio pdvo ot
TPodLypapéG mov Ba 1eBohV aALA KAl 1) GYETIKY TPOTEPUOTNTA LeTAED TOVG, 1) omoia givatl kol avTr Tov Bo

kaBopicel Totog mpdypatt etvat évag «Kaido» oyedaotikds cvuPipacudc.

1.2 Zeywpiotés faoels 0e0ouEvwy avd opyavicuo 1 kowviy fdon
0go0ouUévy

H npd oyedootiky| emthoyr mov £npene va yivel Ntav Katd ntoécov To dedopéva Tov Kébe opyavicpod Ba
Bpiokovtal o Egywpiot Pdon dedopévov i av Ba Ppickoviot o dedopéva OOV TOV OPYOVIGUMV CE i,
Kown Pdaorn oedopévev. Xtn devtepn mepintwon OBa Empeme yio Kabe opyoviopd va dnuovpyndel €va
«OVTLYPAPO» TOL Pacikod oYNUATOG LEGH oTNV 1010 BAcT) dEOOUEVEOV Kol Ol TTIVOKES TOV KAOE «avTiypapovy
vo, @épovv mpobépota avd opyaviopd, my. human_gene, mouse_gene, human_mirna, mouse_mirna xt\.

"Eto1 Bo f)Tav copéc oot Tvakeg apopovy Tov KABe opyavicuo.
721 IDcovexTijuata cyedioons ue Cexawpiotij facn 0edouévay avd, opyavicuo

H Avom mov emdéybnke eivar va vadpyovv Eexmpiotég PAcelg dedopuévav Yo Kabe opyaviopd kabmg avtd

etvat EMOPEAES Y10, TOALODG AdYOVG:
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Ov Tpopopieg TOV ETUEPOVG OPYOVIGUAOV glval evieddc ave&aptnteg HETOED Tovc. AQov, G€
AOYIKO €mimedo, O SWYWOPICHOG TOV TANPOPOPLDYV Elval TANPNG, Kpivetar opBd va vrdpyet
SLOPIGOG TV TANPOPOPIDY Kol GE ENINEdO amodnKevoNg.

Av o1 TAnpoopieg OAOV TV 0pyavVIGUOV gl60y000V o€ pia o dedopévav ToTe dnovpyeital To
TpoPAnue 0Tl mpémel va Ppebel tpoémog va doywpiloviol capdc Ol TANPOPOPIES TOV EMUEPOLS
OPYOVIGU®V. ANovpyodue, onAadm, £va TPOPANU TOV dEV VANPYE APYIKA APOD Ol TAPOPOPIES
TV opyavicpmv gival €& optopov ave&aptres. o va emAvbel to TpoPAnue avtd Bo mpémel, yuo
TOPASELY L0, VO EIGAYOVTAL TPODEUATA GTOVG TIVOKES TNG PAGTC TTOL 0POPOVV TOV KGBE opyavicuo.
H epapuoyn dev {nteiton va vmwootpilel GUYKPLTIKY TOPOVGINGT) TANPOPOPLOY 0O S10POPETIKOVS
opyaviopovc. Apa to ovotnue. ovdémote Bo kKAnOei va cuvdvdoel TAnpogopieg omd S10POPETIKES
Baocelg dedopévav v dwo otiyun. Emouévog n emthoyn avth dev emiPapvvel v ektéleon g
epappoync. Etvar yvooto nog ta epotiuata o€ wivakeg amd dlapopeTikég Pdoelg dedopévav eivar
opkeTd emPapuvtikd oe Oépata amddoonc. 26T0G0 deV VIAPYEL TETOLO MEPITTMOCT GTN OKN WOG
EPAPUOYN.

O Bdoeg Oedopévev TV opyavioumv, oOviag oveEdpmreg petald Tovg, eivor  KoAvtEpQ
TPOGTOTEVUEVEC M| pioL ad TV AAAN amd evdgydueva d1afpwong dedopévov (corrupt data).

Mropobdv kat ot 600 PAcelg dedouévav vo, Exovy emakpPdc To 1010 oynua, 010 OVOUITH TIVAK®Y,
{010 ovopato medimv, idia ovopaTo KAEWIDV KTA. Apa 1o oynpo g Paong dedouévav opiletal pia
@opd povo. Emiong, omowdnmote cvvtipnon amortnBel oto péAlov (Y. aAhoyn oYRUOTOC €VOC
nivaka) opiletor pio @opd Kot ektedeital avtodolo o OAeG TG Pacelg dedouévov. e avtifetn
nepintoon, o kmdikag SQL mov opilel to oyua g Pdong dedouévav Ba mepieiye emavornyels, pio
EMOVAANYT Y. KGO opyaviopd mov mpémel vo mpootedel. Emmpdobeta, oe kabe emavainymn O
EMPETE TOL OVOLLOTO TMOV TVAKAOV, TOV TPOTELOVI®OV KAEWIDV, TOV EEVOV KAEWOLDV, OploREVA TEdT
KTA. vo AdPovv 10 cwotd mpodbepa. Elvar gvvomto 0t og apketd onpelo avtig g dadikociog
UTOpOvV va VREIGEABOVY GOAALLATA.

H ovtoliayn mAnpogopidv petald g epappoyng kot g Pdong oedopévov eivar mAnpmg
OTTOAAQYLEVT] OO TNV OVOYKOLOTNTO VO EAEYYEL 1] EQPOPLLOYY| YO TOLOV OPYAVIGHO (NTA TANPOQOPIES
®oTE VO TPOSOPUOLeL dapkdg ta mpobépata Tov mvakmv. o mapddetypa, av ypnoyomowm el
Kown Pdon dedopévav Bo mpémet va yivovtal Eleyyol og dtdpopa onuEin TG EPUPUOYNS YO TO oLV
TPENEL VO EKTEAEOTEL £va epdTNUO 670 human_gene 1 to mouse_gene. Touewva pe T oyedioon
pag, ovtd oe ovpPaivel moté. AvtiBeta, n Omapén EexmPloTdV PACEOV EMTPETEL GTNV EPAPLOYN VO
opiogl pio. popd pe ot Paon dedopévav Ba cvvdedei (hsadb 1 mmudb) kot katdém 1 epappoyn
umopel vo. «adlopopnoey Yo To mwow givor 1 Pdon pe v omoio emkowvovel. H emakdiovbn
avTOALQYT TANPOQOPLOV gival eTakpPdg 1 i1 ave&opTTOg OpYaVIGLOD.

[Moa Tov 1610 AdY0, apod OAeg 01 BAGELS £XOVV ETOKPLPAOC TO 1010 GYNLLA, 1) AVTIUETONICT) TOVS OO TNV
epappoyn yivetar mapa woAd gdkoin. IToAd Pacwd eivar 6Tt pmopodv va a&lomomBodv ta 1d1a
akpimg povtéda (KAAGELS TOV ETIKOVAOVOUVY UE TN PAoT dEdOUEVMV) Y10 OTOLOVONTIOTE OPYOVIGUO,

KkdtL 10 onoio Ba mapovciale meputlorkég av emheyotav 1 oxedioon pe mpobépata. Tapmg Kot O
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umopovoay va vAomomBovv povtéda mov Tpocapuolovy Tov mivaka g Pdong amd tov omoio Oa
avtAinoovv odedouéva. Ouwmg, o€ kafe mepintwon, €lodyeTol emMTAEOV KMOKOC Ko, GUVETAC,
eMMAEOV TOATAOKOTNTO, EMTAEOV TOOVOTNTEC AoV KTA.

* H mpocHnkn véov opyavioudv eivar moAd €OkoAn Owdikacio kol dev emnpedlel KabBoOAovL TIg
npoimapyovceg Pacelg dedopévov. Evag véog opyaviopdg umopei vo mpootebel yopic va
GTOUOTIIOOVY VO AELTOVPYOLV 01 BAGEIS TV TPOTYOVUEVOV OPYOVIGUDYV.

* H evnuépuon tov dedopuévav Kabe opyaviopuov ival mAnpwog aveEaptnt.

*  Tehkd, Yoo GAOLG TOVE TUPOUTAV® AOYOVC, 1 GYESIOOT LTI ETTPETEL VO, YPAPTEL AIYOTEPOG KMOIKOG
(Gpa. kol AyOTEPOC KMOIIKOG TPOG OMOCPUAUATMOON KOl GUVTAPNOT) TOCO G€ emimedo Paong

dedouévav (SQL) 6c0 kar og eninedo epapuoyrg (PHP).

Mo 6hovg avtodg Tovg AdYoLe emhéyOnke oL TANpogopieg kabe opyaviouov vo sival amobnkevuévee oe
Eeywplot Paon dedopévav. Befaing kot o1 600 Paoeig dedopévav Bpickovial otny 1610 eykatdotacn (idto

instance) tng MySQL.
7.2.2 Evaiioxtiky npocéyyion yia eviaio fo.cny de0ousvwmy

Av Nt avaykaio vo vdpyetl pio povo Paon 6edopévav Yo OAOVE TOVG 0PYAVIGHODS, DITAPYEL KO it GAAT
EVOALOKTIKT TPoGEyyIon. Avti Oa ftav va amodnkevetol otn fAcn 0edoUEVEV Kol 0 KMOKOS TaEvOUNong
tov opyavicuov (9606 yia tov dvBpwmo, 10090 o Tov movtikd). O k®dIKOE opyavicpov Ba émpene va
vdpyel o€ OAOLG TOLG Tivakeg TG Pdong dote v opileTan CaP®S TOLOV OPYUVIGUO apopd £va, yovidto,
miRNA 1 oAMnenidpaon.

‘Eva onuavtikdé mieovékmnuo €30 &ivor mog amo@edyetal 1 EXOVOANYILOTNTO TNG TPONYOVUEVNS
evaAlakTiknG. Aniadn de Ba ypelalodTay va LILAPYOVY «OVTLYPAPM» TOL GYNUOTOS Yo KAOE OpyOvVIGUO.
Avtifeta, 10 oyfua g Paong Ba Mtav pdvo €va kot Bo pmopovoe va amodnkevel Ta dedopéva OAOV TV
OPYOVIGLL®V.

Qotdoo Kot vt 1 Avomn Tapovstaletl peovektipata. Ipodtov, 6Aa o TpmTedovta kAed1d Ba aroktovcay
®G 0eVTEPO TS0 TOV KOIKO TOL 0pyavicpov. Ouwme 1 oxedioor TpoTendvimy KAEWIMV 1e TOAATAG Tedia
dgv etvan mpotiuntén Avomn av pmopel va omopevyfel. Avtiotolya, Oieg ot emakOlovBeg Agitovpyieg g
Baong Ba émpene va eléyyovv dvo media avti yia Eva Kot Ba yivovtay o apyéc. Avtd 1oyvel Kupimg yio Tig
TPAEELS TTOL YPNOLULOTOLOVY T TPMOTEVLOVTA 1) OELTEPEVOVTO KAWL Kal, €WOIKOTEPA, YOl TIC EVMOGELS Ol
omoieg, pahota, givat Ko vroloylotikd «akpiécy mpaceic. Tpitov, vag mivakoag interaction tov Oa mepieiye
OAOLG TOLG OpYOVIGHOVG Ba éptave (HOvo pe To TpEyovia dedopéva) to 40 ekatoppvplo Ypoupés. Av,
pdacto, emAeyotav éva SlOQOPETIKO oYU e omoBnkevorn dedopévov oe eminedo petaypdeov ovti
yovidiov (PAéne evotmto 7.4) tote to péyebog tov mivaka interaction 6o minciale to 200 ekatoppdpla
YPOUUES LOVO Y10 TOVG 2 OPYOVIGLOVG TTOL £XOLV mAeyDel.

Emopévemg yivetar oviiAnmtd mog avt 1 oxe0100TIKN ETA0YT EVEXEL TOAD ONUAVTIKA petovektpata. [lap’

OT1 0ev poTiunnke, kpibnke oxompo va avapepOei d16TL AEONKe v’ Gy Kot aSloAoynOnKe.
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7.3 2ovretayuéves Oéoemv npocdeons (binding sites)

Mia emidoyn Tov €npene va yivel eivar av 1 epapproyn 0o mtapovoidlel TAnpopopisg yio Tig 0éoelg Tpdodeong
tov miRNAs endvo ota yovidw. Edv kdtt t€to1o eivar embBounto, tdte npokvmtovy 600 mpofinpata. To
Tp®To TPOPANNa, mov B cvinbei edmd, oyetiletar pe TIC cvvieTayuéveg Tov Bécemv mpdcedeong. To
devtepo oyetiletan pe to av Ba mapovoidlovtarl ot fabuoroyieg aAinAeniopacnc avd yovidto 1 ava 0éon

npocdeonc kat o culnOel oty evotnrta 7.7.
7.3.1 To mpofinua TV GOVTETAYUEVOY AVALOYO HE THY EKOOGH TOD YOVIOIOD

Awpopetikol adyopiOpot ¥pnoiuonolobv doQopeTikég ekddoelg ¢ Ensembl xai, cvvenmg, o€ opiopéva
yovidia Oa vmdpyovv dwpopéc peTald TV e€kddoemy. Avtd onpaivel 6Tl umopel dvo odyopduol va
npoPAémovy Vv 01 aAAnAemidpacn yovidiov—miRNA oAAG a@od €xouv YPNGILOTOGEL SLOPOPETIKN
§Kkdoom Tov Yovidiov, eivat ToAD TOAvVO 1| dAANAOLYiC. TOL £YOVV ¥PNGIUOTOGEL Ol dVO aAyopOuoL Vo ival
Srapopetikn (mBavd kot oyt PEPato d1dtL 1 £kdoon gvog yovidiov pmopel va, £xel aAAAEEL Yo, GAAo AdYO Kot
oyt €€ autiog aAloyng omv akolovBia tov). Emouévmg, oe pio tétolo mepimtmomn, pe TL KPLTHPLO
0o cvykpBodv or Bécelg mpdodeong mov divel 0 €vag aAyopiduoc ue Tig Béoeic mpocdeong mov divel
0 dgvTepog;

Ot Béoelg mpocsdeong yapaktnpilovior amd TG €ENC GLVTETAYUEVEC EMAV® OTNV aKoAoLOio Tov yovidiov:
apOuog Paong g arAniovyiog Tov yovidiov oty omoia apyiler m Tpdodeon Kol TO UNKOG NG B€ong
TPOCAEONC. ZVYKPIOT CUVTETAYUEVOV LITopel var Yivel LOVO oV To cOOTNIA ava(opds eivatl To 1010 Kot o€
LT TNV TEPITTOON TO «OVOTNUA ovapopdc» eivor 1 akoAovbio Tov yovidiov. Apa, ov dev £€xel
ypnowomomBel n B axorovbio Tov yovidiov amd dvo aiyopiBuove, dev pmopovv va cuykplBodv ot
CULVTETAYUEVES TV BEcE®MV TPAGIESN G OV TTPOPAETOVTAL.

Avtog Mtav o Adyog mov emhéyOnke M epyacio avty vo eotidoel povo otig Pabuoioyieg Tmv

OAANAETOPACE®Y KOl O)L OTA YOPOKTNPLOTIKA TV Bécemv TPdGdEoTG.
7.3.2 Ilpotewvouevy avtiustamon

Edv og xdmown perloviikn epyacio yiver mpoomdBeln vo mapovctdloviol GUYKPLTIKA Kol ot B€oelg
TPOGOESNC TOTE 1 TPOTEWOUEVN ALOM Tov mpoPAnuatog elvar va  ypnoipomomBodv  epyoieio
«evBuypapiong axolovbiov» (sequence alignment). Amo v evbBuypdupion tov akolovhdv TV
OLPOPETIKMOV €KOOGEDY TOL Yovidiov Ba TpokdyeL Eva «uTEPGHVOLO» TNG aKoAovBiog OAWMV TV EKOOCEMY
mote va dnuovpynBel éva Kowvd chotnue avaeopdc. v evbuypapcpévn akorovdia evtomiloviol t6c0
Ol KOWEG TEPLOYES TV EMUEPOLG OKOAOLOIDY OO Kol ot pn kowéc meproyéc. Etol, emdve omv
evBuypoppiopévn axorovdia, Bo pmopodv va cuykplBodv pe peydin coenvewn ol Bécelg Tpdcodeong, OmTwG
npocdiopifovral amd Tovg didpopovg aryopifuovg.

‘Eoto, Yo mapdderypa, 0t 600 adydpiBpotl mpofArémovy v id1a aAAnAeniopacn yovidiov—miRNA aAld pe

OLPOPETIKN €KS0CT TOL YOVIdiov. g QLT TNV TEPIMTM®ON, AVTO TOL £YEL CNUAGIO Y10 TN GUYKPIOT TOV
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0éoemv TpOGdeoNg Oev gival 01 «OTOAITESH GLVTETAYUEVEG TOVG, T.Y. O aplBpog vovkieoTidiov g Béomg
TPOGdESNG 0T pict £Kd0CT] TOV YOVISIoL KOl 6TV GAAT. AVTd oV gival GNUAVTIKO VO EVTOTIGTEL Elval av 1
0éom mpdodeong oTic 000 TEPMTMSEIS PPICKETOL EMAV® GE KOWO TUAUA TOV dVO aKoAoLOuDY, dNnAadT| og
TEPOYN TOL Yovidiov mov dev peTofAnOnke peta&d tv 600 ekddoemv. Av avtd 1oyvel TOTE 01 OHO
aAyopBuot €yovv evromiostl mpayuatt Ty 010 BEon Tpdodeong, TP’ OTL YPNCYOTOMONKAY SOPOPETIKES
eKO0GEIC TOL Yovidiov. Av Oy, TOTe gite dgv mpdKkettar yia dwo 0éomn mpdodeong ite n Béon mTpdodeong
e€aptaTol amd KATOolo Un Kowo TUnue. Xpnolomoimviog, Aomdy, TNy Tevikn evduypdupions akolovdimy
umopel va yivel avtf 1 demictoon.

Té\og, mpémel va d1evkpvioTel TG TG0 1 TANPoPopia TV Bécewv TPdGdeon OGO Kol TO TPOPANUO TOL
ocv(nmOnke otV gvotTa LT, deV EQPTMVTAL OTO TO OV 1 0oONKELGT TOV CAANAEMOpdceE®Y ot Pdon
dedopévav yivetar o€ eminedo yovidiov N petaypdeov. Kat avtd d10t1, 00tmg 1 GAlwmg, kdbe onueio Tavo ot
éva pLetdypa@o umopel, pe KotdAAnin dwdwkacio, vo Ppedel g molo onueio tov yovidiov avtictolyel. Xtnv
evomta out eEnynoope to TPOPANUe ce eminedo yovidiov. Av emideydtov TO EMIMESO UETAYPAPOL OgV
oAralel Timota amoAVTOG ot Oed@pnon Tov TPOPANUATOC 0VTE KOl GTNV TPOTEWVOUEVT ADGT — e@apuoletal

akpiPmg 1 id10 LoyKT| oAl ETAVE GE GLYKEKPIUEVO UETAYPAPO OVTL ETAVE® GE OAOKATPO TO YOVIOL0.
7.4 AnoOnKevoN 0AANAETIOPACEWMY AVA YOVIOIO 1] AVA UETAYPAPO

H devtepn moAd Pooikn] oxedlooTiky] emiloyr] mov €mpeme vo yivel eivar av M amobrkevorn Twv
aAMNAemdpdoewv Ba yivel o eninedo yovidiov 1 petaypdeov. Iapakdtm mapovsidlovie ta Tpio KpiTHplo

7ov Emon&oy POLO OTNV EMAOYN KABMG KO TO GKEMTIKO TNG TEAMKNG AVOTC.
7.4.1 Ilypogopics mov mpémel va givai o1abécrues

Onog e&nyndnke, pio oAnienidpoon copPaiver peta&d evog petaypdeov kot evoc miRNA. Yrdpyovv
TEPIMTOCEL, OUMG, OV TOAAG peTdypago evog yovidiov aAiniemidpodv pe kdmolo miRNA. Axoun,
VILAPYOLV TEPUITOGELS TOV UTOPEL LOVO KATOW GUYKEKPILEVA LETAYpA®O EVOS YOVISIOL v OAANAETIOPOHV
pe kémwolo miRNA eved dAla petdypapd tov oyt Emiong, av evdiapépouy minpopopieg oyeTikd pe TG 0éoelc
npodcdeong (binding sites), Tote pmopel opiopéVeg va VITPYOLY 68 TOALG peTdypapo. (av 1 BEon Tpdcdeong
Bpioketol Tavm 6€ KOO TUALO TOV HETAYPAPOV, dNAdT o€ E6VIO TOV LITAPYEL GE OA TO LETAYPAPO) EVAD
GAAEG VoL LTTAPYOVY LOVO TTAVE® GE GLYKEKPILEVO LETAYPOPO TOV YOVISIoV.

OAec auTEG O TEPMTOCEIS KATUIEIKVDOVY TO TPAOTO KPTNPLo mov npémet va Tebel oxeTikd e avtn v

EMAOYN Kot LT EVOL TOLEG TANPOPOPIES EVIAPEPEL VO TAPOVGIALOVTOL GTO XPTOTY).
7.4.2 MéyeBos Tov mivaxa interaction ee eximedo yovidiov 1 ueraypdpov

O debtepOg Tapdyoviag mwov mailel onuavtikd poro gival To TAN00g TV eyypapmv mov Ba £yel o TivakKag
interaction oe cuvapmon e 1o TL gpomuata o yivovtor mpog ™ Paon dedopévav. O mivakag interaction

oV oyxediaon avd yovidio mepiéyel mepimov 20 ekatoppvpio eyypapés (Yo ke opyaviopd). Xt oyedioon
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avd petdypapo €xel mepimov 200 ekatoppvplo. eyypoeéc. Avtd cupPoaivel emeldn kdabe aAAnAemiopaon
yovidioo—mIiRNA umopet vo meplappdver molhamiés addniemdpdoels petaypoeomv—miRNA. ‘Etol 1o

uéyebog tov mivaka interaction av&dvetol onuUAvVTI.
7.4.3 AmoOnkevon EexwploTav alinlemopacemy ava alyopibuo n oy

I'o ™ oyedioon tov wivaka interaction, ektdc and v emhoyn amobfikevong avd yovidio 1 avd petdypopo,
TPEMEL VO YIVEL KOL ETIAOYN Yo TNV amobKeLon TV aAANAEmTOpdoemy EexmPIoTd ava alyopOuo i yuo
o6hovg pali. Avtd to kpriplo emiong emnpedlel To uéyebog tTov mivaka interaction kabhg kol v TayvTTO
EKTELECTG TOV EPMTNUATOV.

Io kodotepn eneénynon mtopabEtovpe To TpEYOV GYNU ToL Tivaka interaction:

gene_id, mirna id, score diana, score targetscan, score mirtarget

KoL V0L EVOAAOKTIKO OYNLLOL:
gene_id, mirna id, tpa_ id, score

Otav o aAAnAenidpaocn wpoPrénetor amd 3 alyopifuovs, 6to TpdTO oynua ypetdletal pwio eyypaen otov
nivoko interaction evd, otn devtepn mepintwon, ypeidlovot 3 eyypagés. Apa avth 1 emthoyn eniong nailet
oNUovTIKO poro vy 10 OG0 Ba gival to TeEMk6 péyebog tov mivaka. Xty TEPIMTOON oG EMAEXONKE TO
TPAOTO GYNUO Yo, Vo TEPLoptoTel To uéyebog Tov Tivako Kot va ivor ypryopodtepn N amdkpion e Paong
dedouévav.

Q01060 gival GaQEC TMG TO TPADTO GYNLO OEV EMTPENEL OTOOKELGT TANPOPOPIOG GYETIKA LLE OLUPOPETIKES
Béoeig mpdodeong mov gvdgyetan va TpoPAémovy ot dapopetikol akydpiBpot. Xtov avtimoda, To deDTEPO
omua emupénel (av mpooteBovv katdAinia media) mepiocdtepeg eEatopkevpéves TANpopopieg ava
alyopBpo ywo v ekdotote oAAnAenidpaon. Emiong eivarl capég mmg 1o mpdto oynua Bo amoavtd ota

EPOTLOTA GOPDS YPNYOPOTEPA GUYKPLTIKE LLE TO OEVTEPO.
7.4.4 Zvyxpion tayvryras (benchmark) yia tn oyediaon ava yovidio kot ava pueraypoapo

IMo va Anedel oprotikn andeaon amopaciotnke va yivel éva meipapo to omoio Ba cuykpivel Tnv ToydTnTa
v 6o Thavodv oxedidosmv. H apywn oxediaon tov mivaka interaction frav avd petdypago evd, 6tov
dwmotddnke 6Tl apyel apketd, petaffAnOnke To oL TOL TVOKA KO TO TEIPALO ETAVAANPONKE.

Kotd v vAomoinon g epappoyng Kot pe Tig SOKIHES TToL TpayLaToromnkay, mapatnpnnke tmg 1o To
OTTOLTNTIKO EPMTNLO TPOKVTTEL OTAV 0T Alota gpyaciag vapyovv puévo miRNAs. Avtd, pdota, oV 1o
MO OMOUTNTIKO €POTNUO Kol oTlg 000 oyedidoelc, eite avd yovidwo eite avd petdypago. Emopévog
amoPacicTnKe vo ouykpel 1 tayhnTo TOV dV0 GYESICEMY Yo OVTO TO EPMTNUO KOl TPOEKLYAV TOL

TOPOKATO OTOTEAEGUOTO.
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Ewova 7.1: ocvykpron toydtnrog g faonc dedopévarv pe dvo
EVOALOKTIKG oyfpoto Tov Tivaka interaction

H dwdkacio tov mepdparoc rav 1 €NG: mpootédnke to npdto miIRNA ot Mota Kot kKatdmny €0nKov
oA TO KATOQALL 0T0 eAdyloTo. 'Etol mpoonadncape vo dnpovpyncovue Tic TAéov dvoueveic cuvOnkeg Yo
™ Paon dedouévav. X cvvéyela tpocéitape ot Alota éva miRNA «dOe opd. Térhog, KaToypaeae To
¥POVO amd T oty mov TatHOnke To TANKTPo “Done” 6to avadvopevo mopdbvpo TpocHNKNG AVIIKEIEVOY
uéxpt v TpoPAndel n 1otocerida pe ta avaveopéva amoteléopata. Me 1o mdtnua tov TAKTpov “Done”
OTOCTEAAETOL iU oTOV €ELANPETNTH YOO OVOVEDON TMV OTOTEAECUAT®V, OomoTe €ivor pia €ykvpn
apetpio pétpnong ypovov.

O ypovog kataypaenke pe Paon v évoelEn g koveorag (console) otov Mozilla Firefox omov
Kataypdeetor mécog ypoévog amortnbnke wote va efvmmpemBel 1o altqua and tov eEummpetn.
Z1UEDVOVLE, £0M, TOG KATEYPAPN LOVO 0 ¥pOVOG TOL APOPOVGE TNV EEVMNPETNOT TOL OLTHHOTOG Kol oYL O

POVOC POpTOONG TOV apyeimv JavaScript kot CSS.
7.4.5 2oumépacua 6OyKpiens

Ta amoteléopata Tov TEWPAUATOg deiyvouv 0Tt yia Altya MIRNAS 1 taydmra givarl ovykpiown. Oumg, 1
dapopd Twv 600 oyedidoenv otig ovalnmoelg pe moAld MIRNAS givol mopomdve amd sugavig kot
anetélece 10 Pacikd AOyo mov M TEMKY| oyediaor emAéyOnke vo eivor avd yovidio (kot Kot eméKToom
kataAnEape o€ éva 1060 amiod oynua Yo T Pdon dedopévav). Mdlota, otn oyedioon avd petdypapo, To
gpompa v 5 miRNAs dev giye xov olokinpwbel ota 90 devteporenta omdTE, AVOYKAGTIKA, TO TEPAL
eykataleipOnke o€ ekeivo to onpeio yuo ) oyediaon ava LETAYPOpoO.

Onwg yiveron katovontd, dev eivar amodextd pio Baon dedopévav va kKabvotepel TG0 TOAD VO OTAVTNGEL

o€ évo EPAOTNUN TOV EUTIRTEL 0TI POCIKEG TEPMTMOELS YPNONG. XLUVETMG 1 EMAOYN amobnkevong ovd

yovidio ntov emPePAnpévn.
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To Pacikd kivntpo yo va emheyel 1 amobnkevon avd yovidio ftav 1 tayvtnta. Iap’ Ao avtd, n emthoyn
vt 0ev avtifaivel oTIC VITOLOITEG GYEJNOTIKEG EMAOYEG TTOL £xovV NON Yivel 0poD, £T61 Kl OAM®MG, gV

OTOTOOVTOL OO TV EQOPUOYT TAPOPOPIEG AVE LETAYPOPO.
7.4.6 Telikny emioyn

To cvunépacua mov TPOKLTTEL, Aowwdv, givar 0Tl 61N oyedioon Tov mivaka interaction vapyav téocepic
mOavég emAoyEg:

* amobnkevon avd yovidto pe 6Glovg toug aryopifuovg padt,

* amobnkevon avd yovidlo kot ovd aAyopdpo,

* amofnkevon ova LETAYPOPO Kot avE aAyopiOpLo,

* amofnkevon avd LeTdypapo pe dGAovg Tovg aiyopibuovg padi.

Kd0e emhoyn £xel To TAEOVEKTUATO, KOL TO, LELOVEKTILATA TTOL MO mapovstdotnKay kot oyetiCoval 1060
pe v taxvmTa 600 Kol UE T SuvaToOTNTO, amofnKELONG EXUEPOLS TANPOPOPLOV Y10, KAODE LETAYPOPO T
0éom mpdodeong. Avaroya pe Tig TANPoPopieg mov givol extBountd vo amobnkebovial Kot aviioyo Le TO
O, EPOTNUOTO YivOvTol cuyvotepa ot Pdor dedouévmv, ETAEYETAL OVAAOY®S pio 0o VTG TIC AVGELS.
INo mv epyacio o, Aowtov, enthéydnke  TpOTN EXAOYN Y10 TOVG EENG TPEIS AOYOLG:
* Agv ftov avaykoaio vo mopovctdlovior Eexmplotés mANpogopieg ovd HeTdypoapo 1 ovd 0éon
TPOGOEONC.
* Q¢ ovvémelo ToL TPONYOVUEVOL Ogv LINPYE GAAN TANpogopia, mépav ¢ Pabpoloyiog, mov vo
oAAGCeL avd adyopiBpo.

* H taydmrta g Pdong dedopévmv ava yovidlo NTay GUVIPITTIKA KAADTEPN o’ OTL AvVA LETAYPAPO.

Olot o mopandve Adyor 0dfynoav, tehkd, otnv amobnkevon avd yovidto Kot yioa 6AOLG Tovg aAdyopiBpovg
poli. ‘Etol yio kaBe oalnienidpacn apkei pio eyypagn otov wivaka interaction kot e avth ™ pio gyypoen

TePLEYOVTAL OAES OL TANPOPOPIES TIC AAANAETIOpaONG.
7.5 H ovtotnyta «yovioio»

Zopewvo pe ) Osopia Tov oxeolokmdv Pacewv dedopuévav [1], kabe mivakag pog Pdong amotedei éva
GUVOAO OOV OVTOTNTMV, ONANOT OVIOTHTWV TOL EXOLV TIG {O1EG 1010TNTEG KOl YOPaKTNPILoVTaL HOVOdUKE
OO £VOL GUYKEKPLUEVO DTOGHVOLO TV WO10TNT®V TovG. Kdbe eyypapn evidg mivaxa (mpénet va) amoteAel pia,
OlKPLTY), OOWIPETN KOl LOVADIKY OVTOTNTO 0LTOV TOV GVVOAOL. Emouévac, yia va oyxedlootel KoatdAAnia o
mivakag “gene” tng Paong dedopévov, mpénel mpdta vo koboplotel capdg Tt opilovpe g ovtoTnTA
«yovidlon. AvTOG 0 OpIoUOS, OUMC, TEPUTAEKETOL O£dOPEVOL OTL Ta Yovidld Tapovctdfovv eKSOCELS.

Emopévamg, vapyovv 600 mbavoi opiopol g ovtotntag «yovidioy.
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7.5.1 Opiouog mpatog: pia ovrotTyTa avd yovioro

Ye avty tm Bedpnon, Vo (1 TEPIGGOTEPES) OPOPETIKES EKOOGELS TOL 1d10V YoVidiov, omoTeAOLV pia
ovtomra kol dgv Bempodviar Eexymplotd avrtikeipeva. AveSaptntmg €kO0omnC Yovidiov Kol, GUVETXG,
aveopmtog ékdoorng Ensembl, kdbe yovidio (dnAadn kdabe povadikd avayvoplotikd) o amotelel pio
€YYPOQY| 6TOV TivVoKo gene.

MAeovékTNUO: CNUOVTIKT OTAGTNTO GTO HOVTELO, GUUPMOVEL e TN SOCONTIKY OVTIETOTIGN TOL OPOL
«yovidlo» kot eivorl amaALayIEVO amd TIG OTOIEG TEPLTAOKES EIGAYOVV Ol EKOOCELS.

MeovékTnua: dVoYEPAIVEL T LOVTEAOTOINGT] KOTUGTAGE®MV OOV EVOLLPEPOVY EMUEPOVE OIOTNTEC TOV

yovidiov ot omoieg oALGlovV amd £kdooT 6€ Ekd0GN, OTMG 1) AAANAoVYiN TOL.
75.2 OpiLouos 0EVTEPOG: Hio, OVTOTNTA AVE EKOOGH YOVIOIOD

Y& autn ™ Oedpnon kabe d10QopeTikn Ekdoom Yovidiov Oswpeitar Eeywpiot) ovtotnTo Kot emouévag Oa
amotehel Eeymplot eyypaen otov mivaka gene.

MleovékTNO: UTOPEL VO, LOVTEAOTOIGEL KOTOOTACELS OOV EVIAPEPOVY EMUEPOVE OIOTNTES TOL YOVISiOoV.
Mrnopei va amobnkev0el onuavTikd HeyaAdTePN TOIKIALL TANPOPOPIDV.

MEe1ovEKTN IO EIGAYEL TEPUTAOKT MG TPOC Ta EEvaL KAEDLH TOV avapépovtal 6Tov Tivoka gene. H mepuriokn

apopa TO o€ oL O’ OAEG TIG £YYPAPES eVOC YOVIOiov TTPEMEL Vo avapEpovTat To EEva KAWL amd GAAOLG

nivakeg g Pdong.

Av emideyBel 0 0plopdc avTdHC TPEMEL, e KATOLO TPOTO, VO OVTILETOMICTEL TO LELOVEKTNUA TOV. X€ aVTH TV
nepintmon pia opbdtepn oyediaon LAAAOV amaltel o Tivakag gene va d10omactel 6 000 EMUEPOVS TIVOKES.
O évag Ba apopd ta otabepd otoyyeio TV Yovidiov (LOVadIKO avayveploTikd, OVOUW, TEPLYPAPY]) KOl O
dgvtepog Ba apopd Tig emUEPOVS EKOO0ELS TV YoVIdimv kal 6ceg 1O10TNTEG aAAAlovY (Mot LETAYpAP®V,

aAiniovyio, Béomn 610 Yovidimpa).
7.5.3 Avdlven emloy@y

Kotd ™ pekém tov olyopiBuov mpdPreymc dwmictdbnke OTL Kovelg amd tovg alyopiBuovg de
ypnowonotel v tpé€yovoa ékdoon tng Ensembl. Emopévmg, mpoxvmter og mbavomnta va mpéner vo
YPNOWOTOMBOLV Yo TNV EPUPLOYN TPOTYOLLEVES £KOOGELS TG Ensembl kot oyt n tpéyovoa. Qotdco, dev
etvar emBountd (av de cuvipéyel coPapotatog AGYoS) va POcIoTEL 1| EQPUPUOYT O TOANOTEPO dEdOUEVO TOL
omoia, ni tng ovciag, dev Bewpodvtan TALov Eykvpa.

Onwg pmopet va vmoBéoel kavelg, veiotavior yovidwe mov, map’ Ot ot aiyopiduor 1o dvtincov amd
nadondtepeg ekdooelg g Ensembl, vmdpyovv axdpun kot ot 1010tTég Toug €xovv evnuepwbel. Mdloroa,
avtd cvpPaivel otV TOAD HEYOAN TAEWOYNEIO TOV OTOTEAECUATOV TV ahyopiBumv. Apo TPOKLTTEL TO
gpOTNHOL: VITGPYEL Kdmolog Adyog va poptwbel otnv epappoyn pio taiadtepn ékdoon g Ensembl kot oy n
tpéyovca; Me aAla Adylo, vrdpyel Adyog va yp1ooroindovy ot TaAOTEPES WOIOTNTES TV YOVIOI®V OKOUN

KOL 0V QUTA TO YOVIdLo LTEPYOLVY aKOUT Kot £XOLV VITOCTEL AAAYES;
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H amdvtnon etvar n «yepdtepny» dvvatn: eéoptdtot. E&oaptdtor and Tig kotooTdcEl mov 0éAovue va
LOVTELOTOMGOLLE, amd TIS TANPOQOPiec mov BEAoVUE Vo, S1OTNPHCOVUE KOl OO TIG SUVATOTNTES OV
0élovpe va vroompilel 1 epappoyn. Av, Aowmdv, ywo. va vAomomnBovv ot emBuuNTEC dVVATOTNTES TNG
EPOPUOYNG amonteital 1 TAnpopopia g axpiPods £kdoong evog yovidiov, TOTE OVOYKOOTIKG TPETEL VoL
emleyfel ovtomTa avd ékdoon kal, emumAéov, vo @optwbovv OAec ot ekddcel ¢ Ensembl wov
ypnoyoromonkay amnd Toug adkyopibovs. Av, Opmg, avtd dev amatteital, Tote umopei va emdeybel ovtotnTa
OTA®G OvVE Yovidlo, pmopovv va ayvonbodv ol eKdOGEIC Kal, GUVET®MS, Wmopel vo @optwdel 1 tpéyovca

ékdoon ¢ Ensembl.
754 Telikn emiloyn opiouov

e ot TV epyacia £yvav ol €ENG TPELS EMAOYEG:

1) eotndoope povo ot Pabuoroyio tov aliniemdphoenv ko oyl otig Béceig mpdodeong (binding
sites). Apo a@pob dev evOLEPEPE VO, TAPOVGLOCTEL 610 Ypotn N Béon mpdcdeong, amoAlaocOUATE
amo TV avaykotdmra va kpatnOel 1 aAinlovyia TV Yovidimv, yopaKTnploTiKo Tov e&optdtal amd
™V €kdoon).

2) emA&yBNKE va TOPOLOLGTODV GTO YPNOTN Ol GAANAemdpacel; o eminedo yovidiov kal Oyl o€
eminedo petaypdoov. Apo dev emmpedalel TV eQapuoyn 1 Alota petaypdeov tov yovidiov,
YOPUKTNPIOTIKO TOL emiong eEapTdTol amd TNV £KO00N.

3) yevikOTEPO OTNV EQOPLOYY, dev evolEpepe va kpatndel 1oTopikd TG eEEMENC TV EKGOCEDV TMV
yovidimv kabd¢ oe Kavéva onpeio e oev ypetdaloviot 1010t Teg TV yovidiwv mov petadilovtal

UETAED EKOOCEMV.

Avtd ta Tpla onuelo, Aoutdv, emrpénovy va Bempnbel pio ovtoTTa avd Yovidlo ayvodvtag TG EKOOGELG.
Kot’ enéktoom, ntov epiktd va ypnoonombei n mo npdoeartn ékdoon tov kdbe yovidiov akoun Kt av ot

aAyOp1OLOL EKTEAEGTNKOV ETAV® GE TPOTYOVEVEG EKOOGELS TOV.
7.6 Exdoceic Ensembl

O «6Be adyopBupog TpoPreyng AapPavetl ta dedopéva TV yovidiov arnd kamow mnyr. Kvpotepo ototyeio
OV EVOLLPEPEL TOLG OAyopiBuovs eivar 1 aAinlovyio Tov yovidiov mave otnv omoic Ba ektelectel o
ekaotote olyopiOpoc. H Ensembl, wg Pdaon dedopévov yio yovidibpato, omotelel Tt ovyvotepo
emAeyopevn Ty dedopévav amd Tovg alyopibuovg Tpopieyng'.

Onwe, opwe, e€nynonke Ndn oto KePaialo 3, VTAPYOLV GLYKEKPLUEVOL AOYOL Y10 TOVG OOLOVG TO YOVidla
dabétovv gxddoelg Kabdg Kot Adyot yia Tovg omoiovg kat 1 ida 1 Ensembl avavedverton og exddoeig kat oyt

dwpkdc. [a avtdv axpPdg To Adyo TpokLATOLV To HKOAoVOA TEcoEPA TPOPAN LT

1 AMeg dnuogireic myéc yia addnhovyieg yovidiov sivar  “NCBI” ka1 i “UCSC Genome Browser”. Qot6c0, Katd
TNV £PEVVO TOV TPUYUATOTOMONKE YOP® amd Tovg adyopiBuovg TpodPreymc, TopatnpOnke TmG Ol TEPIGSHTEPOL KO,
KLPIMG, Ol O EVPEMS YPNCYLOTOLOVEVOL, aKoAoLBoOV TV Ensembl.

93



i)  Ag ypnowomorovy 6ior o akyopiOpor wpéfreyng v idwa £ékdoon Ensembl. To mowa éxdoon
xpnoyonotei o kKabe odyoppog eEaptdtal amd To TOTE ONUOCIEVONKE 1| TOTE £YvE M WO TPOGPATY
OVOVEDCT] TOV OMOTELEGUATOV TOV.

ii) Kaveig ané tovg aiyopibpovg de ypnowomorei v tpéyovoa £kdoon g Ensembl. Apo &€
0pIGHOL VTEAPYEL CRTNUO GYETIKA pE TO v Bo KOTOOTEL avoyKaio Vo ¥TIOTEL 1| EQPOPUOYT ETAVD GE
nponyovuevn (outdated) éxdoon g Ensembl.

iii)  Meragd 600 dw@opeTikdV ekdoccwv Ensembl, opropéva yovidio pmropei va ppickovrar otnv
010 £€k0061] TOVG (£kd00M YOVIdiov) evdd GAAa o€ dLaPopeTiKY). Avtod €£apTdTaL A0 TO AV TO
EKAOTOTE YOVIOL0 LITEGTN UETOPOAEC 1 OYL GTO OLAGTNUA TOV UEGOAGPNoE peTa&d Tmv 800 eKddcEMY
™¢ Ensembl.

iv)  petoagd 8v0 dwpopeTikAV ekdocsv Ensembl, n petayevéotepn 0o mepréyel evoeyonivag véa
yovidla eve ogv 0o TEPIEYEL YOVIOIN TOV 6TO HEGOOIACTINO. KOTAPYONKAY.

AESOUEVOV OVTAOV TOV TECOAP®YV TPOPANUATOV, TO SEVTEPO GYEIUOTIKO {TNO TTOL avVOKDTTTEL GVVOVileTan

otV €€Ng epmdTNon: and mowa ékdoon g Ensembl mpénel va aviAnfodv ol tAnpogopisc yio ta yovidia,

7.6.1 IhBovég lvoeis

H andvinon omv nponyoduevn epd@tnon dev pmopei va eivar pio ovykekpuévn ékdoon Ensembl. Avtd Oa
amotehoboe emA0Yn Uovo av OAOL oL aAyopiBuot ypnoonotovcay v idwe ékdoon Ensembl — katt mov,
onwg emonudvinke oto npoPinua (i), dev wydel. Eav emleydtov pio ovykekpuévn ékdoon Ensembl ko
Kamolog aiyopibuog dev 1t ypnotponolovoe, tOte MOym tov mpoPAruatog (iv) Oo mpoikvmte 1 €ENg
KaTdoTaon: 0 oAydplOuog va mpoPAémel alAniemdpdoslg yovidiov ta omoian dev vmdpyovv ot Pdon
dedopévav. Apa, 0 cuvdLacpOg TV TpoPAnudtmv (i) ko (V) dev emtpénel va emheydel amokieloTikd pia
ékdoon g Ensembl ko va ypnoiponombei avtovoto.

[TBavn devtepn Aon Ba pmopovce va aroterlécel va poptwBodv ot Pdomn dedopévav OAeg ot KOOGELS TNG
Ensembl mov éxovv ypnowomombei amd tovg odyopibuove. ILy. va @optwbei n Bdaon dedopévov pe Tig
Ensembl 75 & 77. Avtd, ©otd60, Ko TOAL dev amoTeELEl QKT €mAOYN S1OTL 6o YoVidlo TuYaAivEL VO
VILAPYOLV Kol oTIG dvo ekdOoELS Ba Kataypdpovtay otn Pdon dedopévav dvo popéc. Mdalota Ba vrnpye
oOykpovon mAnpogopwwv (conflict) apov ot Pdon dedouévav opiopéva yovidlo Oo sppaviCoviov durin
eopa e O €kdoon evad dAda Ba eppaviCovtay dutA eopd pe dAAN €KS0oT Kal, GUVETMDC, AVTIKPOLOUEVA
oTOUXEI0 OYETIKA HE TIS 110TNTES TOV YoVIdiov. Avtd Tpokdmtel Adyw tov TpofAnuoatog (iii).

AOY® 6oV avtdv Ba dtopopemvotay pio acuvenrg Kotdotaon yo T Bdon dedopévav. ['a tapdderypa: ov
éva yovidlo epeavifetor dmAn @opd, oe mow amd TG VO eyypapés Oa mpémer va amodoBovv ot
aAniemdpdoelg Tov yovidiov; Ta Eéva KAeWdd Tov avaeEépovTol amd Evav GAAO Tivake TG Paong Tpog Tov

mivaka gene, og mowa and T1g 000 £yypap<s Tov id1ov Yovidiov Ba Empene vo, avapEpovToL;
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7.6.2 Telikiy Avon

To okentikd mov 0dMynoe otV TeEAK AboN otnpiletar ota okdAovba onueia:

*  Onwg e&nynbnke oty evomrta 7.5, umopovv va ayvonbodv ot ekdOGELS TV YOVISImV.

*  Ag ouvTpéyrel Kovévag AOYog Tov va KadioTtd avaykaio vo ypnoyoromboby maiaidtepeg 1, €V YEVEL,
oLYKEKPIUEVEG ek00GELG TNG Ensembl kai oy 1 tpéyovca.

* Eivotl emBounto ot Aemtopepeig kdbe yovidiov va avtamokpivoviar otny tpéyovoa kdoorn Ensembl
M, Yo Ta katapynBévra yovidia, otnv tehevtaio Ensembl £kdoon mov ta mepieiye. Avtd emhéyetan
£101 OoTE 01 1010 TEG KAOE YOVISiov va glval Ot To TPOGPATA EVIUEPDUEVEC,.

* T 660 yovidla vdpyovy ot aroteAécpata TV aAyopifumv aiid £xovv mAéov katapynOei, eivar

emBountd va dwtnpnbodv or mpoPrepbeiceg arAnAemdpdoelc Tovg Kot va givor dlabéciueg oty

EPAPUOYT].

‘Etol emdéyOnie M €€ng Aon: n eoptwon ¢ Paong dedopévav Oa Eexivnoel pe v ékdoon 86 kot Oa
ovveyioel «pog 1o Tow» pEypL TV ékdoon 75, mepthouPdavovtag e kabe mtponyovuevn ékdoon udvo oca

yovidia katapynOnkov. To Tdg yve avtd avarvdnke Aertopepdc oM oy Topdypapo 6.3.1.
7.7 BaBuoloyics aliniemopacewy ava yoviolo

O 1pomOC OV 01 OAYOpBLOL Baboloyodv Tig aAANAeTIOpdoelg dev eivar KOvoC. Avtd mpokOTTEL OO TOV
TPOTO e Tov omoio eviomilovv TIg aAANAemdpdoelg ot didpopotl aryopiBuot. [Mapaxdto eényeitor mmg
oamodidovv PBabuoroyieg o1l aAANAETIOPACES Ol TPELS aAyOplBLoL TOov YpNoLoTOmbnKay otV gpyacio
ooTi.

O DIANA-microT lappavet to kupiapyo petdypoo kabes yovidiov kat evtomilel emdvm o€ atd Tig mbavEg
Béoeic mpocdeong (binding sites) evog miRNA. Koo Babuoroyel kabe Oéon mpodcdeong Egympiotd kad,
Té\0G, e€dyetan pio suvolkn Babporoyia Tov yapaxtnpilel v alnienidpacn. ‘Etot o DIANA-microT yu
Kké0e aAinienidpoon mapovoidlel dvo eWdmv Pabpoloyies: pio cuvoAkn (Tpoimoroyicpévn) kot pio avé
Béom mpdodeonc.

O TargetScan yw ka0s yovidio Aopfdver 6lo to peTdypagd Tov Kot To. eAEyyel OAa Yo mBovég Béoelc
npocdeonc. [a doeg Béoeig mpdadeong evromioTodv omodidel pia Pabuoroyio oty kdbe pia €€ avtdv
YOpis, UGS, vo amodidel Kot cuvoAlkn Badpoioyia yio v aAANAeniOpacT). € QUTN TNV TEPITTMON, AOTOHV,
vy KOs adAnAenidpaon vrdapyet evog gidovg Pabporoyia: pio avd Béon npodcsdeong. Mdaiiota, vrdpyel n
Wopopeia 61t pmopel pio aAAnAenidopacn va copfaivel oe TOAAEG dropopeTikég BEoel mpOGdEDTG Kol GE
TOAAG PETAypo@a Tov Yovidiov — Oyl povo og éva Petdypogo. ESd mpémel va onueimdel kot kTt axdun:
evoéyeton pion Béom mpocdeong mov evromiletor oe dVO 1 MEPIOGOTEPA UETAYPOQPO, Vo gival otnv
npoypatikotnTo 1 o 0éon mpdodeong embved oty akolovBio oldkAnpov tov yovidiov. Emopévemg, o
TpOTOg oL o TargetScan amodidel Tig Pabuoloyieg eicdyel emmAEOV TEPUTAOKES.

O MirTarget ywo. kG0e odinienidpaon yovidiov—miRNA amnodidel pio fabduoroyio povo, m Pabuporoyio g
aAAnAenidpaong, xopic va divel kaboriov Béon mpdodeong.
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YOUTEPAGHOTIKG, 01 d10pOopeTIKOL TPpOTOL Pabpoldynong pog arAnieniopaong propei va givat:
*  uio PaBporoyio ava yovidio,
*  pio PaBporoyio avd peTdypa@o,
* pio PaBporoyio avd Béon Tpdedeoc,
* oy mepimTmong ™¢ Pabuoroyiag avd petdypago n avd 0éon tpodcdeong, umopeil o adydplOpog va

0modidel kot cuvolikn Pabuoroyic oto yovidio i Oyt

Onwg ociymke, Aowwodv, kabe alyopiOuog mpdPreync okoAovbel OPOPETIKN OTPATNYIKA YO TN
Babpordoynon upog oAdnAemiopoaons. Ouwmg, Yoo va Umopodv vo £xovv vOmuo, cvykpicelg petald tov
aAyopiOuwv, émpene va Ppedet Evag kowvog Tomog petad tov adyopiBumy. Ki apod avtdc o kowvog tomog dev

VEIGTOTOL EK TOV TPOTEP®V, Enpene vo emheyDel pio cOuPacn yio owtd.
7.7.1 Emiieyuévy Lvon

Aoy emdéyOnke vo mopovoidlovior ol aAAnAemidpdoelg og eninedo yovidiov—MIRNA, Aoyiko gival Kot 1
Boabporoyio kdbe aAANAETIOPACTC VO 0LPOPA TO YOVIOL0 GUVOAKE Kot Oyl £V GUYKEKPIUEVO UETAYPAPO TOV
N wo pepovopévn 0éon tpdcedeonc.

I'o tov DIANA-microT kat tov MirTarget dev fitav avaykaio vo yivel koo cuufiBaotikny enthoyn agov,
€€ opropod, kat ot 600 akyopiduol divovv Paduoroyia avé yovidio. T'a tov DIANA-microT cuykekpiuéva,
dev evoylel 1o yeyovog Ot divel Pabuoloyia kot avd 0éon mpdcdeong aeov 1 Pabpoioyio Tov yovidiov
GUVOAKA (TTOL givorl oV ToL pog evOlaPEPE) etvat oM Tpobmoroyicpévn and tov 1610 Tov alyoplBpo — apa
dev yiveron Kapio exéppaomn en’ avtov.

O TargetScan, ouwmg, diver Pabporoyio povo avd Béon mpdcdeons. Emopévog, edd emhéybnke m e&ng
ovupaon: yio ke aAinienidpacn yovidiov—miRNA Ba BpeBovv dheg o Bécelg Tpdodeong oe OMOLOONTOTE
petdypao Kt av gpeaviCovror kot ¢ Badporoyio g adinienidpaong Ba Anedei n kaidtepn Pabuoroyio

TV Bécewv TPOGOESTG.
1.7.2 Arti0ioynon

H obdpPaon mov emdéybnke mpémer va arttoloynOei yuo 600 mbovég mepmtdoelg, dnAodn va vrapyet pio
0éom mpdodeong N TEPIOGATEPES. LTV MEPIMTOOT MOV KATOW aAANAETiOpacn mopovstalel povo pio Béon
TPOGOESNG TOTE, TPOPOVAS, 1 Pabporoyia g arinienidpaocng avtig Ba eival ion pe ™ Pobuoroyio g
povadikrg Béong tpdcdeong. Ondte £3d T0 KpLTNpLo ¢ kardtepns Pabporoylac apkel.

Yyetka pe tnv vmapén morhomhmv Bécewv npdodeong, cOpewva pe T perét [22] (n onoia avaeépeton kot
ot onuocicvon tov TargetScan), otav vmdpyovv ToAAamAEG Oéoelg mpdodeong tOTE cLuvBmg dpovv
GUVEPYOTIKA KOl ETAVEAVOVY TNV OTOTEAEGUOTIKOTNTA TNG AAANAETIOPACTG. LT LEAETN EMIOT|LLOIVETOL TG
1 6VVOLOCTIKY| ENIOPACT dVO TALTOYPOVAV TPOocdécemv 1010V MIRNA c¢ éva peTdypoo gival 6yedovV 1060
OTOTEAEGLOTIKT 000 Bo Tay o1 S0 empépoug Tpocdéaclg Eeympiotd. Maiota, av 600 Bécelg mpdodeong
glvar og pikpn omoéotaon petald Touc*, mapoatpNOnke TG M CLVOLOOTIKY EMdPACT TOLG &ivor

OTOTEAEGLOTIKOTEPT o’ OTL o1 dVo emuépovg Bécelg Eeywpiotd. Otav o1 dvo Béoeig Ppiokoviar apketd
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HOKPLE TOTE YAVETOL TO GLVOVACTIKO TAEOVEKTNUO OAAG, o€ KAOe TEPIMT®ON TMAVIMG, TOPAUEVEL T
ave&apTNTI MOTELEGUOTIKOTNTA TOV dVO EMUEPOVG BECEMV.

Emopéveg, vy aAiniemdpdoelg mov mopovstdlovv moAlAamAéc Béoelg mpocsdeong, €ival YVOGTO TS M
ouvovaoTIKN emidpacn B gival TovAdyloTOV TOGO 1GYLPT OGO M 1oYXLPOTEPN €K TV Bécewv mpdodeomg.
Apa, av mpénel vo, amodobei pio Pabporoyio 6to yovidlo cuvorlkd, avt) Ba gival TovAdyiotov ion pe v
kaAOTepn Pabuoroyia tov empépovg Bécewv mpodcdeong. 'Etol, artiodoyeiton n emtioyn va Angbesl og

Babporoyio g aAAnAenidpaong o€ eninedo yovidiov 1 kaAvtepn Pabduoroyia tov Oécewv Tpodcdeoc.

7.7.3 IIOavos TPomog vmol0YIGHOD GUVOVAGTIKHG EmIOpacHS mollomiwv Oécewv

APOGOEGNS

Onog e€nyndnke, n ovuPoocn mov emiéybnke iocwC va VIOTWAE TN GLVOLOGTIKY CAANAETIOpaoT TOV
ToAMamA®V Bécemv TpoOcdeong oe kimoleg mepittoels. [Hoap® dla avtd de Bo pmopovoe va oplotel Evag
TEKUNPLOUEVOG VITOAOYICUOG Y10 TN GUVOVOCTIKY EMLOPACT TOV TOALUTADV Oécemv TpoOcdeong d1oTL dev
VILAPYEL GOPNC TPOTOG VO, GUVOEGOVLLE TO, GCUUTEPACUATO TNG OVAOTEP® UEAETNG UE TOV TPOTO Paboldynong
tov TargetScan. H Pabuoroyio mov amodidel o TargetScan oe kdbe 0éon mpocdeong Paciletoan oe 14
SLPOPETIKOVG TOPAYOVTEG Kol OV gival EPIKTO va KOOOPLoTEL oV ToL OVOTEP® cLUTEPdoUaTa EXNPEGiovY
Kdmolovg amd avtovg 1 6Aove. Apa o Ba pmopodoe va optotel m.y. pio amAn npocheon v Paduoroyiny
TOV EMUEPOVG BEGEWV TPATAEONC ¢ GLVIVACTIKY| fabLoloyia.

Emmléov, opropéva amd to kpreripla tov TargetScan 116m agopodv to tAnbog tmv Bécewv mpodcdeong endve
o€ éva petdypapo. Emopévmg, autiy n cuvovaotikn enidpacn £xet 10m Anedel vroyn wg éva Paduod and tov
010 tov aAyopBpo. Apa evioybetor 1 opBOTNTO TG EMAOYNG MAG VO UV oplotel kdmotog ovbaipetog,
GLVOLOCTIKOG VIOAOYIGHOG OALY VL APKEGTOVUE otV KoAvTepn Pabuoroyia mov divetan amd Tov B0 Tov

TargetScan.

2nueiowon: Kietvovtag v evomta mopatifetor pio onpeimon yio tov moAd depevvnTikd avayvootn. H
avVOTEP® UEAETN eMoNaivel 6Tt av dV0 Béoelg mpdcdeomg etval apketd kovtd peta&h tovg (<8 voukAieotidia
andotacn) kot a@opovv dragopeTikd MIRNAS, t0te avtég ot dV0 Bécelg TPOOIESG SPOVY AVTAYOVIGTIKG
peta&d toug*. Avti 1 mopatipnon powdlet va avtifaivel oty émg Tdpa TAoYN pHag. 20TOG0, GTN O1KN LG
TEPITTOOT QLT 1 TapaTPNoN dev 1oYVEL S10TL apopd Bécelg Tpdsdeong ora@opeTik®y MiRNAS v to
TpOPANUe oL TpooTabcalE va emAVDGOoLUE €0 apopd Bécelg mpdodeong idwwv miRNAs. Otav ota
aroteAécpata Tov TargetScan evromilovtor moAhamiéc Béoeig Tpdodeong yo o dedopévn arAnienidpaon
yovidioo—mIiRNA, avtég ot tolamhég Oéoelg apopovv to id1o miRNA.

[Mopatmpnote, Aomdv, T deopd 6T 600 oNUEln [LE AoTEPIOKO: 0V KOVTIVEG BEGEIG TPOGIESN G ALPOPOVV TO
010 miRNA 1018 Spovv cuvvepyotikd. Av agopovv dwopopetikd miRNAs, 10te dpovv avtayovicetikd. H

dlpopd AT emonpaiveTol otn pekétn [22].
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7.8 Extetouévo povréio

Keivovtag to kepdiaio, Tapovctaletal £va EKTETAPEVO LOVTELO OVIOTNTOV—GVOYETIGE®V. AVTO TO LOVTELO
TPOEKLYE OTO TNV OVAAVCT) TOL TPONYHOMNKE Kol amoTEAEL VTTEPGHVOAO TOV LOVTEAOV TTOL YPTCLLOTOONKE
oV epapuoyn. To ektetapévo poviélo kpiinke GKOTILO VO KATAYPAPEL Y10, TPEIS AOYOLG:

1) omobnkevet £va peyorlbtepo 6OVOLO BLOLOYIKMOY TANPOPOPLDY YOP® ard TIG CAANAETIOPAGELG,

2) umopel va vrootnpi&et evioyvuévn Aettovpykdmta o€ Tavh LEALOVTIKY ETEKTAGT THG EQPOPLOYNG,

3) evoouatdvel OAeg TIC TOPOUETPOVS TTOL GLINTAONKOV 6TO TOPOV KEPUAOIO Kol ETol TOPEXEL

KOTAAANAN aVTILETAOTION Y10 OAO. TO, GYESIUOTIKA {NTHUOTA TOV EVIOTIGTIKAV.

7.8.1 Agypopupa ovrtoTiTOV—GUGYETICEWY

O1 310.pOPEG e TO LOVTELD TTOV YPMGLLOTOTONKE GTNV gQapuoyn sival ot eENg:

*  amofnkevorn OAANAETIOPAGEDY OE EMIMESO UETAYPAPOV,

*  TANPOQOPIES Y10 TIG AAANAETIOPACELS GYETIKG. e TIC Oéoelg TpoOadeonc,

*  TANPoQopisg Yo ta Tpodpoua miRNAs,

*  TANPOQOPIES Y10 TIG OIKOYEVELEG T®V TPOdpouwv MiRNAs.

I'"ONIAIO

METATPADETAIL

METATPA®O

AATOPIOMOZX

OIKOI'ENEIA

Ewova 7.2: T0 S1Gypappio. OVTOTI|TOV GUGYETIGEMY TOV EKTETUUEVOV HOVTELOD

IMPOAPOMO _
miRNA
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Eniloyoc

8.1 2vvoyn

Toa miRNAs armotelobv éva medio ¢ Proroyiag pe avEnuévo epeuvnTiKO Kol TPOKTIKO EVOLOPEPOV EVA Eval
TOAD ONUOVTIKO gpyoAeio mov aflomotleitor Yy Tn HEAETN TOuG &ivar ot oAydpiBuolr mpdPreyng
oAMnAemdpdoewyv. Ot mpoPAéyelg Tov  oiyopibuwv, ®otdco, odev  emoAnbedovior mhvio oV
TPOYUATIKOTNTO EVD OPKETEG POPES O10POPETIKOTL OAYOPOLLOL TAPOLGIALOVY AVTIIKPOVOUEVE OTOTEAEGLATO.
YVVENMG, 1 GLVOVOCTIKY LEAETT TPOPAEYEDY amd drapopeTikovg alyopiBovg eival Waitepa yprion dote
va gvtomifovTot pe peyaivtepn akpifeia aAinienidpaocelg mov mpdypatt copPaivovv. Iap’ dha avtd, dpwc,
oT TN oTyUn 0ev vdpyovv dBécipa kKatdAinia epyalein Tov Vo VTOCTNPILOVY GLYKPLTIKY TAPOLGiNoN
TpoPAéyeV amd S1Apopovg aryopifpovg.

To avrtikeipevo avtig ™G SMAOUATIKNAG €pyaciag, ¢ pio TPoomdbeld GLUVEICEOPAS TPOG CLTAY TNV
katevBuvor, Nrav vo avortoyfel pio ddiktvakn €poppoyn 1 omoia vo vrootnpilel v Tapovciaon
npoPAéyenv omd moALoOS aiyopiBuovg tavtdypova. IMapéyovial, emiong, 3 S10QOPETIKA YpaLATH TO
omoio SIEVKOAVVOLV TNV KATAVONGCT TV OmoTEAecUdTOV. MAAIGTO, TO aKOUN CNUAVTIKOTEPO gival MG Ta
ypapuaTe gival SdPACTIKA Kol 0 ¥poTNg Umopel va aAAnAemidpacel poli Tovg. ‘Etol pmopel va ahidlet
TG emhoyég g ovalnmong kot va PAénel apéocwmg TAOG avTtd eNNPedlel To OMOTEAEGUOTO OV
napovoidlovtal. H ypion tov ypapnudtov omotelel éva meportépm Pripa yoo v KaAvtepn dvvotn
a&lomoinon tov cvykpicenv petadd Tov aiyopifuoy.

Extog amd to 0péAn oL TPOGPEPEL 1| EPAPLOYT, O TPOTOG VAOTOINGNG TNG UTOPEL VO AmOTELEGEL 00MYO TOV
TAOG VoL KOTAOKELALOVTOL €QOPUOYEG PLOTANPOPOPIKNG Ol omoieg LTOSTNPILOVY CLYKPITIKY TAPOVGINCT

TANPOPOPIDV.
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8.2

2vunepaocuara,

Ta xop1OTEPA GUUTEPACUATO, TTOV TPOEKLYAY OO QLTI TNV EpYacia lvar Ta €ENG:

ATAG KoL OV TO YEYOVOG OTL dNUIOVPYEITOL Rid YPAPIKY] OTELKOVIGY 0€ GNUAIVEL KAT  OVAYKY)
0Tl N amEKOVIGN aVTI) €ival kou ypioun. [ va ivorl ol amekovicelg Tpayprott YpYCILES, TPEMEL
VO EMAEYOVTOL TO KOTOAANAG YPOQOAUOTE £€TCL MOTE VO  OVAOEIKVOOVTIOL Ol «KPUUUEVEG»
Kavovikotteg (Hotifa) mov vmdpyovv ota dedouéva. Eivar, emiong, avaykaio vo mopéyoviot
ypapRuata oL eEETAlOVY SLUPOPETIKES TTUYEG TV OEOOUEVOV MGTE VO EVIGYVETAL 1] THUVOTNTA VO
TPOKVYEL TPAYUATL VO GUUTEPOCUO, OO KAUTOw0 Ypdonua. To copmepdopata mov O TpokvyouV
omo kafe TOTO YPOUPNLOTOG Eival SLOPOPETIKE Kol ETOUEVAOC OGO TEPICTOTEPA. EIVUL TA, YPUPT LOTA,
1000 gvpvTEPA gival Ta mOava amotedécpoto. o Tapddeypo, pumopel 600 ypaeniuaTo vo £xovv
SLOPOPETIKN EUPAVIOT OAAG VO, 0O YOUV OTO 10100 CUUTEPAGLOTO EVD O 1010¢ TOTOG YPUPHUATOS
amekoviovtog SLopoPETIKES TTUYES TOV CNTNUATOS VA, 00T YNGEL GE TOALUTAG GLUTEPAGLOTA.

Ol oToTIKEG OMEKOVIOELS Ogv GUVELCPEPOLY onuovTikd. To ypagiuoto 7wpénel vo gival
SLdPACTIKO MOTE O YPNOTNG VO UTOPEL UECHD TOL YPOUPTIUOTOS KUPLOAEKTIKG VO «YEIPLOTED TU
dedopéva. Na umopei, dniadn, vo €L 6 TPAYLOTIKO ¥POVO TAOC 01 EMA0YEC TG avalTnong Tov
emnpedlovv 10, 0ed0UEVIL KOL VO EVTOMIGEL KAVOVIKOTNTES TOV UTOPEL VO, TPOKOTTTOUY. AAMW®GOTE, T
GUUTEPACLLOTO CTOVING TPOKVTTOLV Oamd TNV €EETaoT €vOG UEUOVMUEVOL GUVOLOL OEOOUEVMV.
AvtiBeta, 1 ovtmopafol] SPopPETIK®Y de0UEVOV Kol Ol UeTaPoAEG mov cupPaivouv sivar ta
GTOLYElD TOV 001 YOV GE YPNGILO GUUTEPAGLLATO.

Ov myéc TOV PLoroyIK®OV O£oouévev Topovoldiovy gyyeveic «aovpupatdtntee» ov omoisg
nailovv onpavTiko poro, apevig, oto TOS Oa Tapovsialovrar o1 TANPOPOpies TPOg TO YPNGTY
Kol, 0QeTépov, 0To TOS 0o amodnkevovrar ov TAnpoopies katdiinia ot Paon deoopuévav.
H oyediaon pog Proroyikng Paong dedopévav amartel waitepn empérelo. Og TPoOg TS GLUPAGELS
oL avayKaoTikd Ba yivouv yio va emtevyfel o cvykepaopog TV dedopévev am’ T d1dpopeg
myéc. Ewdwotepa, y toug aiyopiBuovg mpdPreyms, eivor onupoavtikd va emieyfel katdAinio
oyquo ywo tm Pdon odedopévov to omoio va umopel va vmootnpier v amobrjkevon Tov
TANPOPOPIOV OA®V TV empuépovg oryopiBumyv. Kot autd givar kot d0oKoAo oAAG Kol GNULOVTIKO
ko061 KbBe ahyOplOLOG TAPEYEL TOL ATOTEAEGLLOTO TOV LLE OLOLPOPETIKT] dOUN.

EmumAéov, pe dedopévo 61t ta amoteléopata tov akyopiBuwv mapovcidlovv dlapopég ol onoieg dev
€LUVOOLV TTAVTA TIG GLYKPIoEIS, TPEMEL va Ppebel KatdAANAog TpOTOG GLYKPLTIKNG TOPOLGINGTG TMV
OTOTELEGUATOV £TGL MOTE 0VTO TTOL Ba PAETEL O XPNOTNG, TEMKE, VO EYEL TPAYLLOTL VO LLOL.

Eniong, ot acvpPatomteg giyov va kKdvouv Kot pe TG froAoyikég PAcelg de00UEVOV avTéG KaBAVTEG,
6mwc n Ensembl kot m miRBase. Xta kepdhoion 6 kot 7 avoddOnkav ektevéoTtota diGpopa
wpoPfAnuoto Tov oyetilovial pe Tig EKOOCELS TV PLOAOYIKOV Pacemv ded0UEVOV KOl TG AVTA TO
TPOPANUOTO EXNPEACAV TN GYESTOON.

Olot avtol o1 TapdyovTeg 1GGYOVV TOADTAOKOTNTEG TTOV EMNPEALOLY TN GYESINON TNG EQUPLOYNS,
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™ oyediaon g Pdong dedopuévaov aArd Kot tov Tpoémo wov Ba emideybel va mapovoidloviatl ot
TANPOPOpPiEG TPOG TO YPNOTN.

* H oyedioon pmog Proroyikiig Paong 0edopévev gival APKETAE ATOITITIKY] O100IKAGIO OC TPOG
™mv TeydT™Ta ™S Bdonc. Yrdpyovv dvo Bepeddelg mapdyovieg mov Epyovtal e gubeio avtiBeon
pe v toydmra ™m¢ Pdong dedopévev. O mpdTOg €ivar 1 Sltipnon ¢ TSTOMTAC TOV
Bloroyik@v dedoUEV@V Kat, 0 dELTEPOG, N TOADTAOKOTNTO TOV EPOTNUAT®OV OV 1 Pdon mpémnel va
vrootpilel. H xoAdtepn emhoyn o€ T€T01EC MEPMTMOEIS €ival 1| YP1ION VAOTOMUEVOV TIPOBOAGDY
(materialised views). AnAadn, n Pdon dedouévmv, EKTOC Amd TOVG TIVOKEG TOV GYNUATOC KOAO gival
va. teplEyel TpoPforéc ol omoiec Ba ypnoipomolovvIol €161 Mot va PeAtiwbel 1 TovT TR TOV
OTTOLTNTIKOV EPOTNHLATOV.

Avto avtiPaivel, icmg, ot Bewpia Tov Pdoewv dedopévav kabng, pe Kabs viomomuévn tpoPoin,
SmAac1aleTan KATOL0 VITOGVVOAD TV TANPOPOPLOVY TG Paonc. 26Tdc0o, av aVTO TUPEYEL CUAVTIKA

0QEAN oV TaxOTTO, T0TE Dewpovpe Tmg gival omodektn ADoT, eWdkd av otn Bdon dedouévav

YivovIol oTtavio EYYPOoPEC.

2V TEPItTmon aVTNS TS EPAPUOYNG, Ol ¥pNoTeg amAdg owfalovy amd ™ Pdon dedouévav: o
Yphpovy OTE o€ aVTAV. Apa, OV 1 OKEPALOTNTA TOV 0ed0UEVOV £xel eAeyyDel emapkdC TPV ™
@optmon G Paong, tote pio téTon oyedioon dev evéxel Kvdvvoug va €pbel  fdon og acvvemn
kataotoor (Swfpopéva dedopéva — corrupted data). Avtd woydet, puoikd, vod v TpovndBeon Ot
N oxediaon TOL OAOL GLGTAATOG (OTKOLMUATO ¥PNCT®V oTN Pdorn dedouévmv, OO EMKOVMOVIN
™me epoppoyng pe t Pdon ktd.) dev mepiéyer opdiuata (bugs) mov evdeXOUEVOC ETLPEPOLY
aoVVETELEG 0TN Pdor dedoUEVOV KATA TN YPNOT TG EPUPLLOYNC.

* Mg 10V 0po «moTOTNTO» €VvoOobUE Vo un Yivovtor omlovoteboelg ota Proloyikd Sedopéva TPOKEWEVOL Vo
e&umnpemBei n anobfkevon Toug. AVTEG Ol ATAOVGTEVGELS EVOEXOUEVDS TNYALOVV amd TIG €YYEVELS OL0POPES TOV EYOVV
Ta BLohoyIKd dedOUEVE TV SEPOPOV TYDV, OTMG AKPPDS ETGNUAVONKE GTO TPONYOVUEVO GLUTEPAGLLOL.

8.3 MEelAOVTIKES EMEKTAGELS

Kotd ™ 61dprelo ekmdvnong g epyaciog Tposkuyay S1ipopeg TPoeKTAGES Tov Bénatog ot omoieg Ba NTav
Kot evOlpEPOV aAAd Kot xpnolo vo peietnBoldv meportépm oto péAdov. Ot HEALOVTIKEG EMEKTAGELS OV
TPOTEIVOVTOL ATOPPEOLY OO TPELG, KLPIWGS, Topdyoviec. [TpdTov, Ta MIRNAS givat éva medio g Prodoyiog
pe omodederypéva apketd fabog mov amopével va e&epeuvn et evd 10M mapovstdlel EVvTovo epevvnTikd oALL
Kol TPOKTIKO evolapépov. Aghtepov, ot aAiniemdpdocelg yovidiov—miRNAs amotelobv 10avikd medio
a&lonoinong epyaieimv Prominpogopikng. Tpitov, ¢ AGueEcO omMOTEAEGUO T®OV OVO TPONYOVUEVOV,
TOTEVOVUE WG TO EVOLOQEPOV Yo gpYareia. PromAnpogopikng o€ avtd 1o medio Oa mopapeivel éviovo.
MdMoTa, to dvo Tedevtaio onueia Exovv 101 amoderytel av avaAOYIGTEL KAVEIG TOV OVTIKTUTO OV €l Ot

alyopBpol TpoPreyng oty eEEMEN TG Epevvog Yopw am’ ta miRNAs.
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Opiopéveg mpoTacelg, Aouov, Yio LEAAOVTIKN LEAETN emdve oTo BEpa etvar ot eng:

Ontikomompévn e&epedivnon oAANAEmMOPAGEMY Kol Ol LOVO OTMTIKOTOMUEVT] TOPOVGINCT] TOV
ovykpicewv. Qo pumopovoav 6Aa ta yovidwn kot o miRNAs va tomobetmbovv €€ apyng o évav
peydlo ypdpo o omoiog Ba amewkovilel OAeg TIC YvooTég aAlniemdpacels. Katom, o ypriome Oa
&xel T dvvatdmTa vo tepmynOel endvo otov ypapo avalntoviag mAnpogopies. H mocotta tmv
ameovilopevemy alnAienidpacemy o uropovoe icmg va mepropiletor pe katdAnia eidtpa. ‘Eva
wpoPAnue wov Bo Empeme Giyovpa VO OVTILETORIOTEL o€ pio tétown epyacio €ival o TPOTOG
amobnKevong VoG TOGO UeYdAOL YPapov, TG avtdg Bo Kotaokevdletar Tunuatikd (render) oty
006vn kot Tdg N kivnon Ba givar opodn yopic n epapupoyn vo kabvotepel. o avtd Oo propodcoav
va a&loronbovy GuvaEels SIMAMUOTIKEC EPYOGIEC TOV €PYOOTNPIOL GYETIKG e ™V e&gpebivnom
UEYOA®V YPAPOV.

Enéxktoon ™g gpappoyfis pe vmostipien ovykpicsov ko tov 0fcsov mpocdeong (binding
sites). Xta mponyobueva kediata £xovv on e€nynbei o1 Adyot yia Tovg omoiovg Ha oy YPNGIUES
ot ovykpicelc Twv Bécemv Tpdedeong kabmc, kit tétoto, Bo avéave Tig dSuvaTOTNTES AVAALGNC TOV
oAAnAemdpdoemy o€ akoun peyaidtepo Bdbog. Avth 1 eréktacn ™G epapproyne Oa frav Wiaitepa
evolapépovoa O10TL:

i)  Awgopetikol adydpOpot eEgtdlovv drapopetikéc meployic v yovidiov (5° UTR, 37 UTR,
CDS/ORF). Emopévmg m ovykplon tov 0écemv mpdcdeong umopel va odnynosl o€
GUUTEPACLLATO GYETIKA LE TO TOLEC TEPLOYEC €UVOOLV TN Oyl TIG OAANAEMIOPACELS. X€
gupLTEPO TANIG10, B0 LTOPOVGAY VO TPOKVYOUV GUUTEPACLLATO Y10l CUYKEKPLLEVO TN LOTOL
TOV YOVIOIWV OV €lvol «EMPPET» 1| «OVOEKTIKA» 0€ AAANAETIOpACELS.

ii)  Kdamowor akydépdpor evronifovv moAlaniéc Béoeig npocdeong evog MIRNA endve oto idto
yovidio. Avtég ot ToAAamAés Béaelg Tpoadeong evromiloval, Katd mepintwon, endvo o éva
petdypago tov yovidiov 1 oe mepocotepa. ‘Etol, Ba pmopovcav icwmg va eEayBovv
ocvumepdopata tov Ba cvoyetiCovv tic Béoeic mpdadeong pe ) Pabuoroyia Tov amodidetal
OTNV €KAGTOTE OAANAEmidpacn 1 va eviomotovv Béoelc mpdodeong mov eival mo
OTOTELEGLLOTIKEG OO AAAES.

2myv egvotra 7.8 mopovcstdotnke NoN €va eKTeTAPEVO poviélo Pdong dedopévev mov pmopel va
vrootnpi&el v emmAéov mAnpopopia Yo T 0éoelg mpdodeong Kot To omoio Ba pmopovioe va
a&lomomBel and pia tétown epyacia.

Enéktaon g gpappoyig pe duvatétnTa cuYKpice®mv oAlnAiemopacemy PacEl 0UKOYEVEIDV
MiRNAS. To miRNAs gvtdoocoviol o 0KoyEveleg pe Baon v neproyf tpdcdeong (seed region).
Mio owkoyéveln amoteheiton omd ekeiva 1o miRNAs mwov €yovv 1010 meproyn mpoOcdeong oAld
TOPoVGLaLovy dlapopég oty vrdloun akorovbia Tovg (dtapopetikd Oo NTav To 1610 MIRNA). Mg
KOTAAMAN emékToon TG €paproyng Bo umopodoav vo mopovcstdlovial GUYKPIGES Y. UETOED
0KOYEVELDV, HETOED avTImpooomevTikadv MIRNAS S10popeTikdV oKoyevel®v, vao yivetol e&oyoyn

OTOTIOTIKMY GTOLXEIMV Y10t YOVIS1o 10V AAANAETIOPOVV LE GUYKEKPLULEVES OIKOYEVELEG, TTolo. MIRNAS
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H10G OKOYEVELDG gival o «dpactiploy omd aAlo kTA. Idwitepn ypnowdmta o KAt tétolo Oa
eiyav ta hive plots 6mov Ba uropovoe va dnpovpyndei Evag d€ovag ya kébe otkoyévelo miRNA.

Ewaymyn ot fdon oedopévov TOV TEWPIRATIKOS ETAANOEVPEVOV aAANAEMOPAoE®Y amd TN
Baon oezdopéveov DIANA-TarBase. o v wpocHnkn ovt oamorteitor gldyiotn mpoomddeia
Kabmg dgv ypetdletal oxedov kapia arlloyn ot Pdon dedopévav (amorteital ciyovpa 1 Tpoctnkn
plog omAng axoun otov wivako interaction aAld mBavotata wkopio GAAN ardayn). T v
vrooTNPIEN OO TNV EQOAPUOYN, OPKEL 1 TPOCHNKN UEPIKDOV YPUUUDY KMDOIKO O©TO opyEio
dapopemong (configuration file). AkolovBdvtog T Slodikacio OTMG TEPLYPAPNKE OTIS EVOTNTEG
6.1 ka1 6.3, umopovv va cuAieyBovv ta dedopéva tov DIANA-TarBase kot katom vo goptmbovy
ot Pdon dedouévav. ‘Etol, to. dedouéva TV TEPUUATIKOG ETOANOeLUEVOY oAANAETIOpAcEDY Oa
givar dwbéoo omd TV €QOPUOYN, OKPIPMG GOV Vo amoTEAovoaV £vav okoua oAyopdpo

TPOPAeyC.
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Hapdptyua I: Eyyeipioio ypronc tne epapuoyns

To mapdv KEPALULO ATOTELEL TO AVUAVTIKO EYYELPIOL0 ¥PNONG TS EQAPUOYNG UE EMEENYNON TOV TPOTOL UE
TOV OTOi0 AELTOLPYEL M| EQUPUOYN KOl TUPOLGIOCT] OA®MY TOV YOPUKTPICTIK®Y Kol T®V dLVVOTOTHTOV TOL
OLTH TPOCPEPEL. LT GLVEYELD TOL KEQAAAIOV, Yoo cuvtopio Oa avagepduacte ota yovidlo Kot To miRNAs
LLE TOV YEVIKOTEPO OPO KOUVTIKEILEVOY, DTTO TNV €vvola, OTL OVTA €lval To OvVTIKEILEVA YOP® 0td T omoia sivor

dounpévn 1 Asttovpyio TG EQOUPLOYNC.
10.1  Baoixa frjuata leitovpyios TS EQAPUOYNS

H epappoyn opyavover v avalnon, e€epedvnon kot mapovcioon tov aAlniendpdoemv o 3 Paocikd
fruota
1. Emdoyn tov oviikeévov (yoviolw/miIRNA) vy ta omoic OéAovpe va HELETHOOLUE  TIG
oAAnAemdpaoels.
2. Opwopog kprmpiov oavalnmong (eidtpa). 'Etol, omd oOieg 11 mbBavég aAnAemdpdoels Tov
EMAEYUEVOV AVTIKEIHEVAOV, B0 TOPOLGLOGTOOV LOVOV OGEG TANPOVV T KPLTHPLOL ALTA.

3. Xpnon tev dwhécipuov ypapnudtov oote va a&tohoynBoiv 1o amoTEAEGLOTO TOV TPOEKVLYAV.

21 ovvéyewa Oa eEnynbodv €va — éva avtd Ta Pactkd Prpota.
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10.2 Zexvovrog

YV ewdva QaiveTol 1 apyikn oeAld TG EPAPUOYNG.

#About

What is this website?
This web application is an

Click the green button to begin... —

Alternatively you can use a predefined example to start exploring the application right away!

explorer for micro—RNA (miRNA) targets and it is based on predictions from DIANA-microT, TargetScan and MirTarget.

Ewéva 10.1: to aGveo pépog g apyikis oEAMOS TG EQUPIOYNS

H zmpot evépyelan mov mpénel va kdvel o ypHotg (OTmMG VITOSEIKVOEL KOl TO GYETIKO UVoua) givol vo

TPocHEcEL Eva 1) TEPLGGOTEPN AVTIKEILEVA 0T «AiOTO EPYOTINGY TOV.

Search for a gene/miRNA to be added

Select species: & Human © Mouse |search for gene / miRMNA

Ewova 10.2: To avadvopevo mapdBvpo avalitnons yovidiov kot miRNAs

1. Kdévoupe KMk emdved 6T0 KOLUT «+» DOTE Vo ELEAVICTEL TO avadLOpEVO TapABvpo.

2. Emiéyovpe yio molov opyaviopod embupovpe va ovalntiicovpe avTiKeipevo.

3. Ewdyovue tov 6po mov BEAovpe va avalnrioovpe. To mbavd amoteléopota g avalntnong sivat:

Kovéva amotéhecpa. Xe avt) v mepimtoorn Oa eppaviotel katdAAnio pnvopo mov
emelnyel o molo Adyo dev Ppednke Kavéva amotéresa otn Paon dedopevav €161 OCTE va
BonOnoet To yp1otn va €1GAYEL Evay KATAAANAOTEPO OpO avalTnong.

"‘Eva 1 mepiocdtepa mpotevopeva amoteAécpata. Avdioya pe tov 6po avalnmong pmopel
Vo TPOKLYOLV TPoTeOpeva yovidla, miIRNAs 1 kot o §00. Evdeyopévag va epeavictovv
Kol SLEVKPVIOTIKG UMVOUOTE OV €ENYOLV HE MO0 TPOTO TPOEKLY OV TO TPOTEVOUEVOL
aroteléopata. 'Etol, av 10 avtikeipevo mov avalntovoe o ypnotng dev eivar péca ota

TPOTEWVOUEVA, O YPNOTNG TPOTPEMETAL VO ETAVOAAPEL KATAAANAL TNV avalrTnon.

4. Av Bélovpe va TpocBécovpe kdmolo amd ta Sbéoia anoTeEAEcHATOL:

[Motdpe o Kovpmi “+” apiotepd omd to emBLUNTO AVTIKEILEVO DOTE Vo TO TPocHécoupie
o™ AMota epyaciag.
®a eueoviotel pnvopo emiPfefainong 6Tl TO AVTIKEILEVO TPOOTEDNKE emMTLYMG OTN AloTO

gpyaociag. Eniong to kovumi “+” avtod Tov avtikelévoo dev givol TAgov dabéaipo.
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iii.  Mmopovue va emiéEovpe va TpocBicovpe 660 amd Ta. Sabécipo avtikeipevo BEAOLLE.
5. Eite mpocbécape kamoto aviikeipevo gite dyl, umopove vo emavordpoovpe ™ dadikocio amd To
prpa 3 kavovtag véa avalntnon.
6. Molg mpocBécovpe Oha to avtikeipeve mov embupodpe kKAgivoope 10 mapdbupo amd to Kovumi
“Done” embvo 0e&ld N motm@vtag to mAnktpo “Esc”. H epoapupoyn Bo pog avakatevbiover otnv

KEVTPIKN 006V.

Search for a gene/miRNA to be added

Select species: & Human ¢ Mouse |

@ Information
= Gene suggestions were foo many. We attempted to narrow down by suggesting only genes with the same name.
= miRNA suggestions were too many. We attempted to narrow down by suggesting only miRNAs with the same number.

Possible genes: Possible miRNAs:
+ MIR21, ENSG00000199004 (17) + hsa-miR-21-3p. MIMAT0004494

+ hsa-miR-21-5p, MIMAT0000076

Ewova 10.3: mapaderypa avalijtnong 6pov mov EMGTPEPEL TPOTELVOUEVO ATOTEAECLATO KL O.TTO TIC

0v0 Kot yopieg aviikelpévov. Eivarl epeavég To d1euKpIVIGTIKO P1VOIe. KoL To KOOPTLA TpocOnfknc.

Search for a gene/miRNA to be added

Select species: & Human  Mouse |

+ hsa-miR-21-3p added successfully. Working set initialised.

Possible genes: Possible miRNAs:
+ MIR21, ENSG00000199004 (17) 4+ hsa-miR-21-3p. MIMAT0004494

+ hsa-miR-21-5p, MIMAT0000076

Ewéva 10.4: emroyng npocOikn avrikelpévov otn AMota. Epgavéc 1o evpepotikéd pijvopa kot 1o

avevepyoé Trhéov Koopumi TG TPATNGS EMAOYNS 0N

Mo TpocBEécovile TO TPAOTO AVTIKEILEVO GTN AloTA EPYOCING, TAPATNPEIGTE OTL 1] EMAOYT OPYOVIGHLOD OgV
etvar mAéov dbBéoun. Avtd cvpPaivel S10TL kdOe oTIyUn UTOPOOUE VO LEAETALE OAANAETOPACELS Y10 £V

uévo opyavicouo.
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10.3  H xevrpixij 006vy T epapuoyns

H xevtpin 006vn g epappoync omoteleital amd 4 uépn:
1. Zto mavo pépog Ppioketar n «Aioto epyaciocy. Exel paivovior Olo ta emideypéva ovTiKeipeva Tov
omoilmV TIG AAANAETIOPACELS TPOKELTUL VO, LEAETIGOVLE.
2. v aplotepn Aopida Ppioketal to mhaicto “Data options” 1o omoio mepiéyel o d1abécipa KpiTpia
avalTnong Kot ToEVOUNoNG TV OMOTEAEGLLATOV.
3. To kvpimg uépog g 006vng oto omoio TpoPdirovtal Ta amotedéopata. H emthoyn g mapovcioong

peta&h Tov mivaka Kot TV Ypapnuatmy yivetor pe koptéleg (tabs).

Selected genes & miRNAs Current species: Human (Homo sapiens)
THID, ENSGOO00000000S (X) 3 FGR, ENSGO0000000S38 (1) 3 CFH, ENSG0000000071 (1) 36
miRNAs
hsa-miR-21-3p, MIMAT0004434 3§ hsa-miR-21-5p, MIMATO000076 3¢ -
@
Data options Interactions Paraliel coordinates  Hive piot  Heat map
Algorithm Threshold Total results: 18092 3
" i
¥ DIaN of [ 0
- # GenelD Gene miRNA 1D miRNA DIANA-microT - TargetScan MirTarget - Combo ¥
7 Tergatscan 0 1 ENSGO0000197328  PELH WMATO000076  hsa-miR-21-Sp  0.999 _0.408 29.149 2159
[# WirTarget O 50 2 ENSGO0000120708  TGFEI MIMATO000076  hsa-miR-21-5p  0.980 0515 98.471 2138
|¥ Combo score 0 3 ENSCOO000165244  ZNF3ET MIMAT0000076  hsa-miR-21-Sp  1.000 0417 22.829 2130
4 ENSGO0000107679  PLEKHA1 MIMAT0000076  hsa-miR-21-Sp  0.991 -0.429 97.901 2118
Show interactions predicted by: 5 ENSGO0000156427  FGFIG MIMAT0000076  hsa-mR-21-5p  0.988 0635 90,513 2.108
™ Al selected algorithms
@ Any of the selectsd algorthms § ENSGOODOOIMON  RSRCZ WIMATO004484  hsamR-21-3p  0.966 -0.420 98.596 2,094
7 ENSGO0000001631  KRIT1 MIMAT0000076  hsa-miR-21-Sp  0.970 -0.391 29.038 2003
Show interactions:
8 ENSGOOD00IZE94T  ARMCKI WIMAT0000076  hsa-miR-21-Sp  0.570 -0.439 95.388 2,090
(™ Common ameng working set tems
& From any working set ftem 9 ENSGO0000102088  SCML2 WIMATO000076  hsa-mR-215p  0.981 ~0.366 97.878 2,084
10 ENSGO000010S787  KLF3 WIMAT0000076  hsa-miR-21-Sp  0.993 -0.376 26.140 2,082
Order by:
11 ENSGO0000143153  ATP1BT WIMAT0004484  hsa-mR-21-3p  0.578 -0.352 28.108 2078
Score: Combo j
12 ENSGOODDO180667  VOD1 WIMATO000076  hsa-mR-215p  0.99 -0.372 94.807 2073
Resst defaul fiters 13 ENSGOD000173698  ADGRGZ MIMATO000076  hsa-mR-21-5p  0.985 -0.343 95.988 2.071
14 E 107684  CPEB3 WIMAT0000076  hsa-miR-z1-5p  0.96 -0.287 99.399 2,054
15 ENSGOO000163938 PSRN WIMATO000076  hsa-mR-215p  0.99 -0.303 95.439 2,050
16 ENSGOODD0138638  ARHGAFZ4  WMIMATO000076  hsa-mR-21-5p 0.9 -0.427 93.723 2025
17 ENSGOO00D035403  VCL MIMATO000076  hsa-mR-21-Sp  0.970 -0.245 96.162 205
18 ENSGOODDO211455  STK3EL WIMATO004484  hsamR-21-3p  0.936 0241 99.250 2010
19 ENSGOODOO113083  LOX WIMAT0004484  hsamR-21-3p  0.858 -0:261 96.034 2,008
20 ENSGO0000168811  IL12A WIMAT0000076  hsa-miR-21-Sp  0.598 -0.652 78.572 2,005
< Previous | Paged j Next 3

Ewova 10.5: n kevrpikn 006vn g e@appoyng

10.3.1 Enveyuéva avtikeiueva (Aiota epyacios — working set)
10.3.1.1  Agaipeon avukeyevoo amo tm Aioto.

Aimlo og ke avtikeipevo g Alotag epyaciog vdpyetl kovuni “X” Tov aulpel TO EKAGTOTE AVTIKEILEVO
amo T Aloto epyacioc. Otav éva avtikeipevo apapebel, o aAniemidpdcelg Tov dgv Ba mepthappdvovton

TAEOV OTO OMOTEAEGLLOLTAL.
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Av agaipedel ka1 To teAevtoio ovTikeipuevo omd T AMota epyaciag, TOTE 0o EMGTPEYOVUE GTNV APYIKN

GEAIOO TNG EPAPUOYNG KO UTOPOVLLE VO OPYICOVLE T SLdIKAGIo 0o TV apyn.

10.3.1.2  [lpoaBnkn véov avtikeyévoo atn Aioto

r

To xovumi “+” wov Ppioketon 610 6e&i PEPOg TOL TAMGIoV umopel va, ypnoornombel Yo va tpocstedodv
emmAéov avtikeipeva ot Mota gpyaciog. H dadwacio givar emaxpiPmg 1 idwo Onmg meptypapnKe otnv
evomta 10.2 pe e€aipeon mv emhoyn opyaviouov (Pripe 2) mwov dev Ba givar dtabéoun. Yrevbouilovue mmg

ovTtod cvpPaivel 10Tt kdbe oTryUn umopode va peretdpe oAANAETIOPAGELG LOVO OO VOV OPYOVIGHO.
10.3.1.3  Néa avalitnon & avalitnon yio. o10popeTIKO 0pYavIouo

Kdévovtag Khik endvo oto kovuni “New Search” n AMota epyaciag apyuonoteitar (0dedlet) Kot UTopodUE
va Eekvnoovpe pio véa avalnmon and mv apyn. H dadikacio otn cuvéyeln sivar emaxpipac 1 idio, 0mmg

neplypdonke oty evotto 10.2. Xg vt TV TEPITTOON 1) EXAOYT OPYOVICUOD Eivor Kot TaA dtobéoun).
10.3.1.4  Eugpavion oonyiwv

Kdavovtag KAk endvm 610 Kitptvo epmtnuratikd “?” oy Katm 6e&ld yovia Tov TAaisiov, sppaviletal Eva

A 0G0 pe 0dMyieg yia T ¥pron TS EPAPLLOYNG.

Instructions x

The application screen consists of the following three panels:
» Selected genes & miRNAs: here you see the currently selected items. The application will search for interactions in which those items participate. As you can see, you can remove any of them. Also, by clicking the
green "+ button you can add more genes andior miRMAs to your list. Every time you add/remove an item toffrom your list, the fetched interactior be automatically refreshed
= Data options: here you can specify data filters. Those filters help you narrow down the interactions of the selected items. For now there are some defaultvalues selected there.
» Interactions: here you see the interactions of the selected items that satisfy the defined filters. There are 4 different ways available to view the results: a table view and 3 different interactive visualisations. Use
them at will to get the view that helps you most do your investigation.

You can close the instructions by clicking the "X button.
Ifyou need to read the instructions again, you can click the question mark *?" on the lower-right corner of the "Selected genes & miRMAs™ panel.

Thank you for using our website! Enjoy!

Ewova 10.6: o1 001yieg ypfiong g epappoyis 6nmg epeavilovror og Traicro

10.3.2 Emidoyés deoouévarv & piltpa (data options)

Y10 mlaiclo “Data options” Ppiokovtar 6Ao ta dwbéoiua kprmpla ovalnmmong Kot Ta&vopnong tov
amoterlecatOV. Tnv TpdTN Popd TOL PTAVOLUE GTNV KEVIPIKN 000vVN TG EQOPLOYNG EIVOL TPOETIAEYUEVES
Kamoleg apyikéc TWEG TV Kpumpiov avalnmong €161 doTe Vo YIVeETol €vag apylkog TEPLOPIGHOS TV

OTTOTELEGULATOV.
10.3.21  Emdoyn alyopiBuwv

Edm pmopovpe va emiééovpe amd molovg alyopifpovg embopodpe va tpockopicovpe anotedéopata. Avt

N emloyn eivol onuovTiky] dgdopévou OTL Ogv TpoPAEmovTiol OAEG Ol AANAEMOPACES OO OAOVG TOLG
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aAyopiBuovg. Emopévag, ota amoteléopata Bo eppaviotobv uoévo ot aAANAETOPAcELS TOV TPOPAETOVTOL
oo Tovg emAeypévoug aryopibuovg. Katd tov 010 1pomo, ota amoterécpata Oa epnpavictovv Pabporoyieg

UOVO Y10 TOVG EMAEYUEVOLS ahyopiBpLovg.
10.3.2.2  BaBuoloyia kotwpliov ava alyopibuo (thresholds)

Edd pmopodpe vo emiéEovpe pio fabuoroyio katweriov (threshold) v oroia emBopodue va exttuyydvovy
ol aAAnAemdpdoelc. 'Etol ota amotedéopata Oa epn@oviotodv HOVOV €KEIVEC Ol OAANAEMIOPACEIC TOL
EMTVYYAVOLV TO KATOOAL Y10, TOV EKAGTOTE aAyOplOpo. Mmopovpe, UOIKAY, VO OpiGOVUE KATMOOAL Y10, KAOE
aAyopOuo Egymplota.

H emtioyn yivetar pe dvo tpdmovg: gite pe TOV KOAMOWUEVO EMAOYEN EITE JUE TO TEGTO KEWEVOUL.

Mo vo omevepyomomoove T0 KOTMOAL Y10, KATOOV aAyOplOUo opKEl VO LETOKIVIIGOVUE TOV KVALOUEVO
EMAOYEN GTO OPLoTEPO AKPO TOv. Me AAAa Adyla, avtd mov KAvovue eival va Bécovpe MG KATOEAL TNV
eMdytot Poaduoroyio tov ev Ady® aiyopibupov, v omoia, Oums, €& opiopol v vaepPaivovy OAEC ot
oAAnAemdpdoelg mov TpoPAémoviat amd Tov aAyoplOuo avTov.

Ipocoyn: dgv £xovv 6A0L o1 adyopdpol mg erdyto Pabduoroyia to 0.

Hopdderyua: ywo, vo, omevepyoromoovue tn Paduoroyio kotmeiiov yio tov MirTarget, 0étovpue 1o KoT®OEAL

Tov 610 50.
10.3.2.3  2vvoinBevon oiinlemidpdoewv uetalo olyopiBuwv

210 kpuriptlo “Show interactions predicted by” o1 dwwbéoieg emhoyég etvar ot e&ng dvo:
* All selected algorithms: pe avti v emhoyn eppavifovior oto anotelécpoto oAAnAenidpdosig
oL wpoPAémovtat amd OGAOLG ToVS entheyévovg aryopiBuovg (Aoykd «KAD» — toun)
e Any of the selected algorithms: pe avtf v emioyn epeovifoviar oto amoteléopata
oaAniemdpdoelg mov mpoPAiémovtar amd €ot® évav, omolovonmote aAydpidpo (Aoywd «H» —

évaoon).

Emonpoivetor 611 autég ot emloyéc Aapfavouy v’ Oyt TOVG Kol To. KATOGAO oV £XOLV, EVOEXOUEVMG,
opiobet.
Hopaderyua: éot® 611 givon emheypévor ot olydpOpor DIANA-microT, TargetScan kot Combo kot €xovpe
opicel katdea 0, -0.5 kot 0.75 avtictoiyms. Ta kpiripla mov Swoupoppmvovtol, oniadn, eivar ta eENG:

1. H oMnienidpaon npofrénetan and tov DIANA-microT.

2. H adnlenidpaon npoPréneton omd Tov TargetScan pe fadporoyio tovddyiotov -0.5.

3. H aMnmenidpaon €xet cuvdvaotikn Pabuoroyioc Combo tovAidyiotov 0.75.

H emioyn “All selected algorithms” Ba gppavicel oto amotehéopato TIG OAANAETIOPACELS EKEIVEG TTOV
TAnpovv Kot ta tpio kprplo. H emdoyn “Any of the selected algorithms™ Ba eppavicel ota anotedéopoto

TIG OAANAETOPAOELS eKEIVEG TTOV TANPOVV £6T® £Va OO TO TPiO, KPLTHPLO.
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10.3.24  Evtomioudg Koivay alinlemiopacemy UETOLD OVTIKEUEVDV

H Aiota epyaoiog ke otiypn pmopei va mepiéyet Eva avtikeipevo N tepiocotepa. Emiong umopel va mepiéyet
uévo yovidia, povo miRNAs 1 kau ta 600. 210 kprrfpro “Show interactions that are:” ot emhoyég ivar ot
edne:
* From any working set item: avtf 1 emhoyn eppavilel ot amoteAEcUaTA OAES TIG AAANAETIOPAGELG
oo OA0L TO AVTIKEILEVO TNC MOTOG Epyaciog.
e Common among working set items: avt 1 emAoyn eppavilel oto amoteAéouata LOVO TIG KOWEG
oAANAeTOpAoELg HETAED TOV AVTIKEWEVOVY TNG AMoTog gpyaciag. Av 1 AMota epyaciog mepiéyst:
i. K yovidw t0TE M gQappoyn o eviomioel av vdpyovy MiRNAs (§otm v o€ TAR00C) TOL VO
oAAnAemdpovy ko pe ta K yovidia. ‘Etol, oto amotedéopata Oo dodpe k*v aAiniemidpdoelg
kot paiota ke miRNA Oa epeavietel akpipdc Kk gopég, OnAadn o€ pio oAAnAemiopoon

v kKobéva amd ta k yovidw. (Lnuovuiky onueiwon: av BEGOLVUE OC EMITAEOV KPUTHPLO

Kamolo Kat®EAL oTig Pabuoloyieg, evOEYOUEVOC VO, EUPUVICTODV ALYOTEPEG MO K*V
OAANAETOPACELS GTA. ATOTEAEGLOTOL)

ii. k miRNAs t61e 1 gQappoyn Oa evtomicel av VIAPYOVY YoVidia TOL Vo AAANAETISPOHV Kol
ue ta kK miRNAs. H avtipetonion eivat axpifdg avtictoyn Le To Tponyoduevo.

iii. X 7yovidie ko y MIRNAsS. Megtald ovtdv tov oaviikeluévav gxovue X*y mbovég
OAMNAETOPAcElS. Xto amotedécpata Ba epeaviotovy pdvov 6ceg amd avtég TIG X*Y

OAANAETOPAGELG TPAYLOTL VITAPYOLV.

INo v kaAdtepn eneEnynon tov nepurtdoccmy (i) ko (i) mapabétovpe 500 napadeiyporza.

Hopaderyua I: éot® 6Tl 61 Alota gpyaciog mepiéyoviar ta yoviolw TNMD kot DPM1. ToTNMD éyxet
cuvolkad 694 adiniemdpdoelg kot 1o DPM1 848 (kdBe alAnAemiopaon etval, TpoPAvAS, e SLPOPETIKO
miRNA). H epappoyn oe avt) mv nepintoon Ba gvtonicer ot miRNAs aAinienidpodv kal pe ta 800
yoviowa kat Ba Ppet 294 miRNAs. ‘Etot, ota amotedléopata Oa geppavictovv 588 aAAnAienidpdoelg Guvorkd
(294 miRNASs * 2 yovidwa = 588 aAAniemidpdaoeis).

YnevOopiCovpe mog av Bécovpe oG emmALOV KPLTHPLO KATO0 KATAOQAL oTiG Pabporoyieg, evdeyonévmg va
EULPAVIGTOVV AydTEPES amd S88 AAANAETIOPAGELS GTO. OTOTEAEGLOTO.

Hapaderyua 2: dev vrapyet kKovéva miRNA mov va aAiniemdpd kot pe 1o yovidto TNMD aAld kot pe 1o
FIGNL2. 'Etot, av Bdiovue ot Alota epyaciog avutd to 00O yovidld KOl EVEPYOTOU|GOVUE TNV EMAOYY|

“Common among working set items” dev 8o S0ULE KAVEVQ ATOTELEGLAL.
10.3.25  Toévounon aroteAeoudrtwv

H emoyn avt) xaBopilel pe mowo tpoémo Ba ta&vounBodv or aAiniemdpdoeic mov Ba gppavictodv ot
amotedéopato. Ov mbavéc tawvounocelg eivon pe Pdon to dvopa (yovidiov/miRNA), 1o povadikod

avayvoptotikd (yovidioo/miRNA) 1 ) Babuporoyia kdmolov ek tov adyopiOumv.
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H ta&wounon tov aiAiniemdpdoeonv eaivetal Eexdbopa dtav o omoteléouata TPoPUALOVIOL GE LOPPT|

mivoxo. H emAoyn tofwvounonc sivol 191aitepo onUOVTIKH O10TL TO. YPOQN Lot areikovilovy 1o eKAGTOTE

Kopveaia aroteréopoto pue facn v TaEvouncn mwov £yst ETALEYEL.

10.3.2.6  IThjktpo “Apply”

Kd&be @opd, apod mpoPode otig emtBountég aAloyég ota Kpiriplo. avalntnong, TPEMEL VO, TOTIGOVUE TO
TKTpo “Apply” £tol dote va evinuepwbei 1 Tpéyovoa TPoPoAn TOV ATOTEAEGUATOV (TiVaKag 1) KATOW0 o’

Ta ypagnuata). [popavac propodpe va oAra&ovpe dca kprripla BEAove Kabs popd.
10.3.2.7  IIljxrpo “Reset default filters”

[Motodvtag avtd To TANKTPO, To KPITHPLe avalTNoNG EXOVEPYOVTOL OTIG TPOETIAEYUEVES TILES KOl ETAOYEG.
10.4  Ilpofoln amoteleoudtmy Kal ypopiuoTa

Mo v Topovcioon TV aToTEAECUAT®VY VIAPYOLY 4 SLQOPETIKES TPOPOAEG: 1| EUPAVIOT) GE TivaKo Kot 3

€101 YpoenuaTov.

104.1 Ilpofoin wivara

H xAacowm mpoPforny oe mivako givorl 1 mpoemheylévn Lopen mopovsioong tov aiiniemidpdosmy. O
nivakog vrokeltal oe ceAMdomoinon Kot kabe ceAidoa tov mepi€yel 20 aAniemidpdoels. Kdbe ypapp tov
mivaKo avTioTotyel oe o oOAANAETIOpooT Kot TEPLEYEL TIC EENG OTNAEG:

*  dvopa yovidiov

*  HovadIKO avoyvmploTiko yovidiov kord Ensembl (Ensembl ID)

*  4vopo miRNA

* povadikd avayvoplotiké miRNA katd miRBase (miRBase accession number). I'o cuvtopio 6tov

mivaka avaeépetol og “miRNA ID”.

*  BoBuoroyia g aAlnienidpaong Yo kaOe emieypévo aryopiBpo (1 oqin / adydpiBpo)

O mivakoag gival 5100 paoTikds Kot Tapéyet TiG €E1G OLVOTOTNTES:
e [IMktpa “Previous” kai “Next” yio mepu]ynon 6Tl GEMOES TOV AMOTEAEGULATMV.
*  Avodvopevn Aloto OA®V TOV GEAMO®MV TOV ATOTEAEGUATOV Yot dSuvATOTNTA QUECTG HETAPOONG OF
GULYKEKPIUEVT] GEALDQL.
*  Kdavovtag KAK ETOV® GTOV TITAO OTOL0GONTOTE GTNANG TOV TIVOKA, TO ATOTEAEGHLOTO TAEIVOLOVVTOL
pe Béon owtq ™ GTHAN.
* To 6vopo Tov yovidiov kot Tov MiRNA amoteAovV VIEPGLVIEGUOVG TTPOG TN GEAMON AETTOUEPEIDV

TOV EKOOTOTE OVTIKELLEVOU.
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* H BoBporoyio. tov DIANA-microT (6mov vrdpyel) €ivor vIEPGHVOECUOS TOV OVOKATEVOVVEL TO
YPNOTN TPOG TNV 16TOGEADO TOL aAyopiBov avTov, pe TPOPOAT] OVOAVTIKOV AETTOUEPELDY Y10, TN

GUYKEKPIUEVT] QAANAETIOpaON.

2nueiwon: SvoTuydC Yoo tovg olyopiBuovg TargetScan xoi MirTarget dev katéotn dvvotd vo
ONUIOVPYNCOLUE VTEPCLVOEGLOVE TPOS T OVTIOTOL(O OMOTEAECUOTO KOOMG Ol 10TOGEAMDEC TOVG OEV
TopEYOLY TPOTO VO TPOPAAAOVUE TPOYPOUUATIOTIKA Hiot GUYKEKPIUEVT] CAANAETIOpaCT, dVVATOTNTA TTOV

napéyet o DIANA-microT.
10.4.2 Katéfacua arnoreiecudrwv (download) ee uopon wivarxae

Ymy dvo 0egld yovia g TpoPoAng mivoka VTAPYEL KOLUTL Yo TO KOTEPOCHUO TOV OTOTEAEGUATMV.
[Moto®vtag To Kovumi ovTd 0 YPNOTNG UTOPEL VO KATERAGEL Ta. TPEYOVTO OTOTEAECUATO. O LOPPN Tivaka. To
apyeio mov dnpovpyeitan givor popeng TSV (tab separated values). H doun tov anoteAecudtov péca 6to

apyeio etvor axpifag 1 idwo dnmg Tapovoidlovtal Kol 6Ty TPoPoin mivako.
10.4.3 I'pagpnua: Parallel coordinates
10.4.3.1  [leprypagsn tov ypopiuotos

To ypaoenua amotereiton and 2 péypt 5 KadbBetove, mapdAiniovg aEoveg, avaroyo Le TO TOGOL aAyopiOpLot
elvan emleypévol.

* O mporog dEovag apiotepd (“Interaction”) avaypdgel pe aA@afntiki oepd TG AAANAETIOPAGELS TTOVL
mpoPdrioviat 610 yphonua. H kaBe arinienidpaon avaypdpetal og «yovidlo : miRNA».

*  Koabévog amd tovg emdpevoug AEoves avImpoo®neveL Evav aikyoppo mpdfreyms. Xt1o ypdonuo
eppaviCovtar pdévo ot emieypévor akyopibuot. O GEoveg tv alyopiBumv dev avaypdeovv tnv
mApn Pabuoroykn kAlpaka tov ekdotote alyopiBpov. Avtifeta, o kdbe dEovag eotidlel YOpw amd
TG TWHEG OTIG Omoieg Kupaivovtat ot TPOPAAALOUEVESG OAANAETIOPAGELS, OVTMG MOTE VAL EMTVYYAVETOL
1 KoAOTEPT dUVATY EVKPIVELD GTO YPAPTLLOL.

*  Kdabe ypopun oviumpoownevel po. aAAnAienmidpacn. Ot ypappéc Eekivovv amd tov dEova tov
ovoudtov Kot dtaoyifovv 6o to ypdonua, tépvovtag ke aova. To onueio Toung LG YpopUUng
pe évav dEova etvar to onpeio mov avtictoyyel otn Pabuoloyio g oAANAETIOpAGNC AVTAG YO AVTO
Tov aAyopiduo.

e Otav vrdpyovv aAnAemidpacels mov dgv mpofrémovial amd kdmotov aryopdpo, tote otn PaoT Tov
avtiotoryov G&ova egpeaviCeror n tun “Not predicted”. Ooceg oaliniemdpdoelg dev npoPrénovron

amo aVToV Tov adyopidpo, Bo Téuvouy Tov avtictotyo dEova oto onueio “Not predicted”.
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Interactions

Reset graph

CFH hemiREie-30

CFH mmIR-3513-50 —
OFH ReamIR-ATTE-50 —
CFH  hemIR-AET-50
TP mamIR-E5 1430 —
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10.4.3.2

Ewévo 10.7: to ypaonuo Parallel coordinates

Avvatotntes Tov YpaeRuoTos

To ypaonua gival d10d0paocTikd Kot TapEyel Hio GePE omd JVVOTOTNTEG GTO YPNOTN £TCL MGTE VA TOL

EMTPENEL VAL TPOCAPUOLEL TNV ELPAVIOT) TOL YPOPTLLATOG OVAAOYO. LLE TNV aviAvoT ov embupel va dieayet.

[epvdvtog to Tovtikt (MOUSEover) mive amd To oVOROTe TOV OAANAETIOPAcE®V (KETIKETEGH) M
mévo omd e ypouun (oe omoltodnmote onueio g ypappuns), tovifetal n avtictoryn YPOUUn Kot
ETIKETO GTO YPAPN LA EVD OAES OL VITOLOUTEG YPOUUES KOl ETIKETEG TNYOIVOVYV GTO TOPACKNVIO. LTOV
wivaxa “Current interaction” gpeaviovtotl o ototygio avTiG TG AAANAETIOpAGTC.

Kdévovtag khk embveod oty eTIKETA 1] TN YPOUUT OGS CAANAETIOPAONG, LTOPOVUE VO, ETAEEOVLE TV
aAnAenidpaon avti. Tote, yio va gival ot 1 AAANAETIOPAOT GUVEXDS OOKPLTY], 1] YPOLUT OTOKTA
peyaArdtepo mhyog Ko ypopatiterar pe éva toyxaio ypopa. H avtictoyn etkéta Aappdaver to 1610
xphuo pe TN ypopupn ko yiveton vrovn (bold).

Eniong, to dedopéva g arinlemidpaong ovtig mapapévovy otobepd otov mivaxa “Current
interaction” yio 3 devtepOrento £T61 MOTE VO UTOPECOVLUE VO «Pyodue» amd T0o YOPO TOV
ypapnuatog (av Bélovpe va mape og Kdmolo dAlo onpeio e oeAidag) ympic va exnpeacTodV Ta
dedopéva Tov mivaKo KaOmg TEPVALE TAV® amd GALES YPOUUES.

INo vo amogmiéSovpe pia ypappn apkel vo Eavokdvovpe KAIK ETOVE TNG 1| EMGVEO TNV ETIKETO TNG.
Oogg ypappéc eivol emAeypéveg TOPOUEVOVY EUPAVEIG KOl TOVICUEVES KOl Ogv Tnyoivouv oTO
TOPOUCKNVIO OTOV TEPVAUE TAV® OO P10 GAAT YPOLUUN/ETIKETA.

Ortov Bplokopacte Tave oe Evav a&ovo uropolue va. kdvovpe «kAk katl ovpotpox (click and drag)

MOTE VO OpicoVE Eva gVPOG ENAV® oTov dEova avtd. Tote 6GEG YPOUUEG OEV TTEPVAVE PEGA OO TO

118



€0POG OV OPICOLLE OTEVEPYOTOLOVVTAL KOl OEV EIval TAEOV OPATEC, OVTE KOV GTO TTapacknvio. 'Etot
UTOPOVUE VO TEPLOPIGOVIE TV AVAAVOT| LOGC OE GUYKPIUEVEG OAANAETIOPACELC.

A@OTov £yovue opioel Eva VP0G, UTOPOVLE KOTOTLY VO LETAKIVIIGOVIE TO E0POG EXAVM 6TOV A&ova
ue «ovpoo kail evorobeon» (drag and drop). T'a va axvpdcovue évo €0pog apkel Vo KAVOLUE
OmAd KMK ETAVED € 0TO10ONTOTE onpeio Tov d&ova £E amd To VPG,

Mmropobpe va opicovpe TowTdYPOVO, VPN ETOVO OE dPOPETIKOVG G&oves. Oumg, endvem og €va
ovykekpévo d&ova, pmopet va opiebei povo éva evpog kabe otiyun. Emiong, de yivetat va opicovpe
€0PO¢ EMAV® GTOV AEOVO TOV OVOULAT®V.

Mmopovpe vo Kavovpe «oOpotuo kat evarodeon» (drag and drop) endveo oto ovouata Tov aEOvav
Kat, €101, vo Tovg avodlotaéovpe. Avtd pog Pondd va, cuykpivovpe Greso dVO GLYKEKPIUEVOLS
oAyopOuovg eépvovtdg tovg dimha-dimAa. Aev umopodue va aAidovue 0éon otov a&ovo TV

OVOUATOV 0 0010 TAPAUEVEL TTAVTO OPLGTEPOTEPN TG TOVE VTOAOUTOVG GEOVES.

Ot mmpoeopiec tov mwivaxa “Current interaction” givor ot eENc:

Avaypdeovtal to yovioto kot to miRNA ¢ tpéyovcag alinieniopacnc. Ta ovouate yovidiov kot
miRNA givol vepohvoesol Tov 001 yohV 6NV 0vTiGTOLYN GEAIDO AETTOUEPEIDV.

Avaypdaeovtal ol emuépoug Paduoloyieg ™me aAnieniopacnc yio tov kdbe odlyoppo. Av kdmolog
alyoplBuog doev €xel emieyel omd TO YPNOTN, B eupaviotel pio wovAo «—» ot 0éomn g
BaBpoioyiog Tov. Me dAha Adyia, 1 TadAo onuaivel Tmg To dedouéva dev elval dabéoia ondTe dev
glval yvootd av o alyopBpog mpoPArénet § Oyt v v A0y aAinAenidpaocn. Av ta dedopéva eivar
dbéoa kal 1 ev AOy® aAAnAemidpacn mpdyuatt dev mpoPAénetal and Tov alydpiBuo avtd, ot

0éom g Pabporoyiog Oo eppavictel “Not predicted”.

H ypappn epyolreiov nave and to ypdonpa wapéyet Tic €ENG EMTAEOV EMAOYEG:

“Reset graph”: emava@épel To ypaAQMUO GTNV OAPYIKN TOL EUEAVION (YOPIG EMAEYUEVEG YPOAUUES,
anevepyomompévo “Show only selected” kat “Color by score: None™).

“Show only selected”: agnvet eppaveic 610 Ypdonua HOVo TUYOV EMAEYUEVES YPAUUES KO GTEAVEL
OAEG TIC U1 eMAEYHEVES YPOUUES OTO Tapacknvio. Mmopovpe va emAéEovpe vty v emloyn
aKopn KL av dev &yovpe kopio ypappr smieypévn (omote Oieg ot ypoupés Ba PBpebodv oto
TOPOUCKNVI0).

“Color by”: ypopatiopds 1ov ypoppmv avéioyo pe tm Babuoloyic twv aAANAenidplcemy oTOV
ovyKekpluévo aryopdpo. O ypopotiopds yivetor amd KOKKIVo PEXPL UTAE OTOL KOKKIVO onuaivel
«kohotepn Pabporoyion kot pmie «yxelpdtepn Padporoyion. Ot evdibpeoes Pobporoyiec Aappdvoovv
evoldueceg ypopoatikés owpPabuicslg. Av LRAPYOLV TLXOV TOVIGUEVEG YPOUUES, TOTE OLTEG
dratmpovvtan 6tav odrdlovpe emhoyn oto “Color by score”.

Hopaderyua: pio koxkvn ypouun 0o tépvel tov avtictowyo dEova oe vymidtepo onueio omd po
Hmhe ypoppn.

“Show top X of Y”’: avadvopevn AMoto pe emaoyr tov TAnbovg tov oAnAemidpdoewny mov BéAovue

va. mpofdiovpe oto ypaonuo. Ta amotedéopato mov epeavifovior givar T X Kopveaio
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amoteAécpata, PACEL TOL TPOTOV EUPAVIONG TOVG oTov Tivaka. O apBudg Y ovimpoownevel 10

GLVOAO TV OAANAETIOpacE®V OV £YovV Ppebei.
10.4.4 I'papnua: Hive plot
10.4.4.1  [leprypagn o0 ypopiuotos

To ypaonpa omoteleital amd 600 a&oveg, Evav yio To yovidia kot Evay yio to miRNAs. Endve otoug a&oveg
gtvar dlatetayuévol aA@afnTikd ot KOUPBol Tov avTITPOoc®TEVOVY TO AVTIKEIEVO TG Kabe katnyopiag. H

Kkd0e axp avimpocmredel pio oAnienidpacn petald evog yovidiov kot evog miRNA.

Interactions Table view Parallel coordinates Heat map
Reset graph Showingtop| 30 j of 1420
Genes miRNAs Current interaction
ADGRGZ
ARHGAP24 Gene ATP1B1
ARMCK MiRNA hsa-miR-21-3p
ATPBA
CASKINT DIANA-microT 0.978
CPEB2 TargetScan -0.352
FGF18
GRIAZ hsa-miR-21-3p ~ MirTarget 9108
LL12A Combo 2078
KLF3
KRT1
LOX
PBRH1
PCDH18
PCSKS
PELH
PLEKHA1
PPP1R3A
RBPJ
RSRC2
SCML2
SRSF2
STAGZ () hea-miR-21-5p
STK38L
TGFBI
MCL
VAP
Yo
¥PELS
ZNF387

Ewova 10.8: to ypaonpa Hive plot
10.4.4.2  Avvatdtyres tov ypopnuotog

To ypdonua etvor dtodpactikd Kot mapExels Tig eENg duvaToOTNTES:

*  Ortav mepvdpe pe 10 mOVTIKL TAVO amd pio oKy, 1 akun ovt toviletotr. Ztov mivaxoe “Current
interaction” gpavifovtal To oToryEio aVTNG TG AAANAETIOpaONG.

¢ Otav mepvlpe ndve amd évav koufo (1 v etkéta tov) TOTE Tovilovion OAeC Ol OKWEC TOL
OKOLUTTOOV G€ AVTOV TOV KOPo.

*  Kdavovtag KAIK endve o€ pio ok, TOTE QVTH OTOKTA PEYOADTEPO TAYOG Kol YpouatileTol pe éva
toxaio ypopa. Eniong, ta dedopéva g axung avtig napapévovv otafepd otov mivaka “Current
interaction” yio 3 JevTepOrenTO £T01 MOTE VO UTOPECOVUE VO «Pyovpe» oamd 1O YDOPO TOL
ypapnuatog (av Bélovpe va e og KAmolo GALO onuelo TG oeMONG) YWPIg VO EXNPEAGTOVV TA

dedopéva Tov TivaKo Kabmdg TEPVALLE TAV® Ao GAAES OKIES/ KOUPBOVC.
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*  Kdavovtag KAk endve og Evay kOpPo tovilovtor OAES Ol aKUEG TTOV AKOVUTOOY GE OVTOV.

* T va amosmAé€ovpe pia axpun apkel va Eavokavovpe KAK enave e o va arosmAéEovpe Oleg
TIG OKUEG TTOL OKOLUTTOVV G Evav kKOUPo, apkel va Eavakdvoupe KMK endveo otov KOppo. Av €yovpe
emAé€el OAeg TIg axkuég evag KOuPov, ivor duvatov v amoemAEEOVE LEUOVOUEVO KOTOIEG OO
OVTEG.

*  Ooec axpég elvar emAeyUéVES TOPAUEVOLY TOVIGUEVEG OTOV TEPVAUE TOV® OO U0 GAAN oKUn 7

Kkéupo.

H uzmdpa epyodeiov mave omd 1o ypaenua Tapéyel Tig eENg emmiéov emloyéc:
* Reset graph: emavapépet To ypaenue 6TV 0pyIKn ToV EUPAVICT), YOPIC Kapio ETAEYUEVT] oKuT.
e Show top X of Y: avadvouevn Aioto, pe emthoyn tov mAnfovg tov oAniemdpdoemy mov BéAovue
va. mpoPdiovpe oto ypaenuo. Ta oamoteléopata mov sueoavifovior eivar ta X Kopveaio
amoteAéopata, PAcEL TOL TPOTOV EUPAVIONG TOVG oTov Tivaka. O apOudg Y ovimpooomevel 10

oLVOLO TV aAANAETIOphoemY oV Eyouv Ppebei.
O1 minpogopieg Tov mivaka “Current interaction” givan ot id1e¢ dmmg Ko oto yphonuo Parallel coordinates.
10.4.5 I'papnyua: Heat map
10.45.1  Ilepiypoapn tov ypapnuotos

Xe kabe yaptm to yoviown kai to MmiRNAs katavépovtor otov opildvtio kot tov kabeto dfovo. Ta
avTikeipeva mov eivan mepiocotepa Ba tomoBetnBovv otov opiloviio Gfova yioo v yivel KOADTEPT
a&lonoinon tov mAdTovg ™G 086vng. O Kevipikdg xdpog tov yaptn Y®PIleTol G€ YPOUUEG KOl GTNAES
ocOUPOVa e Ta avtikeipeva Tov dvo aEdvav. 'Etot dnuovpyeitatl éva mAéypa kelmv omov kdbe kel aviKet
o€ pio ypoppn kot pio otAn. Eropévemg, ke kel avtiotoyel og éva (gdyog yovidiov—miRNA ywo To onoio
pmopel va vdpyel 1 Oyt n avtictoryn aAAnienidpaon.

To keMd ypopotilovtor pe Paon ™ Podporoyio tov aAiniendpdoemv and kokkvo (Kokn Pobpoloyio)
péypt umhe (kaxn Padporoyic). Eva kel ypopotiletot yrpt otig e€1g mepmtdoels:

* Av avtiotoiyel og aAlnAenidpaor mov dgv mpoPAénetal omd tov adydpifuo pe Paon tov onoio €xet
ypouatiotel to mAéypo. I[lpocoyn: n oAAnAenidpaon pmopel, OpmG, va TpoPAémeTor and Kamolov
dAro akyopiBpuo.

* Av n oAnAenidpoon avty dev Ppioketon péoca ota kopveaio X amoTeAéoUATe TOL TPOPRAAAovTol

GTO YPAPMLLO. QVTY| T OTIYUN).

10.4.5.2  Avvardtyres tov ypapruatog

To ypaonuo givor d10dpacTikd Kot Tapéyel Tig €61G dOLVATOTNTEG:
*  Apyid vdpyeL M EXAOYT Y10 TO TOGOVG EEYMPIOTOVS XAPTEG EMBLLOVUE VO PAETOVLLE TOLTOYPOVO,

and évav péypt 1pels. O Tpwrtog xaptng etvar mévto opatdc.
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H enloyn ypopotiopov (Color by) mdve amd tov kébe xaptn, emiéyel tov alyopiBuo pe Baorn tov
onoio Bo YpoUATIoTOOV Ta KEMA TOL XApTn awTov. O kdbe xapTng uropel va ypopotiletar pe faon
OLpOPETIKO aAyop1OUo YU avTd Kot VITAPYEL OveEAPTNTY EMAOYT YPOUATIOUOV G KBE yaptn. Ta
KeMa ypopatiCovior avaroyo pe ™ Pabuoloyic Tov eMTVYXAVOLY GTOV EMAEYMEVO aAydpiOpo. H
¥EWPOTEPN dvvaty Pabuoroyio Tov aiyopibuov ypopatifetor umke, n Kakdtepn dvvary Paduoroyia
YPoOUATICETOL KOKKIVO Kol 01 evoldueceg Pabuoroyieg Aapupdvouy avaAoyes, EVOIAUETES YPOUATIKEG
dwPabuicels.

[lepvmdvrag pe To ToVTiKL TAve omd €vo KeAl, To KeM avtd pall pe To avticToyd Tov 6Tovg GAAOLG
y&pteg Tovilovtal evd ta LTOAOITH KEALA TYyaivouy oTo Tapacknvio. Emiong, otov mivaka “Current
interaction” gpaviCovtol To oToryEio, aVToD TOL KEAOV.

Kdavovtag khk endvo og éva keM, t0te T0 kKeAl antd pali pe ta avticToyd ToL 6TOVG GALOLE YAPTES
TOPOUUEVOLYV TOVIGUEVE, EVD TO VIOAOUTO TTNYOiVOLV GTO TapacknVio Yo 3 devtepdrenta. [ avtd

TO YPOVIKO SldoTnuo, T0 OedOUEVO, TOL KEAOV Tapapévouy otabepd otov mivaxoe “Current

interaction”,

Interactions Table view Parallel coordinates Hive plot

Heat maps shown: 2 j

Color this heat map by DIANA-microT j Order axis by | Mame j [¥ Enable highlighting Showing top| 100 j of 108 . .
Current interaction
a & o & & a a & & & g & & Gene DPM1
i o ] ) - @ o % < - -] = ) @ o
z z g o 5] [N [ 5 2 b o 3 = B B 5 &8 & ANA hea-miA-E43
o L] L] L] A3 -+ -+ = w w w o w (=] (=] - - @ mi Sa-MiR-249
¢ o g & ¥ ¢ ¢ ¥ g ¢ ¢ ¢ £ ¢ g & g
E E E E E E E E E E E E E E E E E E DIAMA-microT  0.434
@ @ @ @ o o o @ @ @ @ @ @ o o o @ @
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 B 2 TargetScan  -0.226
cFH [ — N -
DR MirTarget Mot predicted
: | 1 [ N . N . . [
FGR ] Cormbo 0.51
FucA2 (N N N . [ [ ] 1 1 1 1 |
sevLa - -
THMD I . . I N . | ]
Color this heat map by Combo j

hsa-miR-214-3p
hsa-miR-3192-5p
hsa-miR-340-5p
hsa-miR-3619-5p
hsa-miRk-4314
hsa-miR-4729
hsa-miR-4773-5p
hsa-miR-497-5p
hsa-miRk-649
hsa-miR-651-3p
hsa-miR-6514-3p

o
o
&
3
z
g
E
3
3
2

hsa-miR-6787-3p
hsa-miR-6875-3p
hsa-miR-6866-3p
hsa-miR-7856-5p

hsa-miR-761
hsa-miR-922

Ewéva 10.9: to ypaonpa Heat map pe 600 0patovg yAPTES KO HL0.QOPETIKT EMAOYN

XPONUTICROV o€ KAOE xapTn

H pnépa epyareiov tavo and tov Tpmto xapTr, 6T0 0e&l LEPOG TNG TAPEYEL OPICUEVES EMTAEOV ETAOYES OL

onoieg ennpedlovV omd Kooy OAOVLS TOVG XAPTEG TOL YPOPNLUATOC. AVTEG Ol EMAOYEG Elvat:

Order axis by: opiCer v 1avopnon tov aviikelwévoy otovg GEoves. H pio emhoyn givon n
aAgapntikny ta&wounon (Name). Ov dilec emhoyég tavopodv pe Paon 1ig Pabuporoyieg tmv
alyopiBuwv.

Hopaderyua: éot® 611 emdéyovpe ta&vopnon pe Baon to Combo score. Tote, yia kébe yovidio Oa
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vroAoylotel 1 puéon Pabuporoyic Combo score mov AapuPdvovv 6ia 0. KEAG TOL Yovidiov avTov.
Kotomwv 1o yovidia o ta&vounBobv otov a&ovd touvg pe Paorn ™ péorn Pabuoroyio wov polg
VTOAOYIGTIKE.

H ta&wounon pe Pdaon xdamowov an’ tovg aAyopiBuovg €xel w¢ amotélecpa ot Pabpoioyieg va
EAATTOVOVTOL «KOTO UEGO Opo» OGO TNyaivovpe omd mTOVe oplotepd Tpog kdatw oe&d Tov
YPOPAUATOC, OGYETOC LE TO TOl0¢ G&ovag mepiéyel Ta. yovidl Kot wotog Too miRNA. H dwatdmmon
«KOTh PHEGO Opo» YiveTal avTIANTT O €ENG: OGO TNYAIVOLUE TPOC T KAT® OeE8 ToL TEPIOTOTEPQ
KEAMA OITOKTODV OAO KO «YEPOTEPO» YPMUATIGUO EVD, OV VIAPYOVV YKpPL KeEM, B avEdvetar m
OLYKEVTIP®ON TOVG TPOo¢ KAT® Ogid. Avtifeto, 0G0 mNYQIVOLUE TPOG TO. TAV® OPLGTEPA, TO.
TEPIOCOTEPO. KEADL OMOKTOOV «KOADTEPO» YPOUATIGHO. AvTo, Pefaimg, dev amokAeiel o©TIC
TOPUTOVD TEPUTTOCELS LEUOVOUEVE, KEALA [1E KOO 1 KOKO YPMUATIGIO, AVTIGTOLYLO.

* Enable highlighting: evepyomoei/anevepyomnotei tov tovioud tov keMdv 0tav PplokOuacTte TV
omod ovTh. AoYETOC UE TNV EMAOYN OLTH, Ol TANpPoopieg tov mivaxoe “Current interaction”
EVNUEPMVOVTOL TAvTe, KaOMDG Kol 1 KabvoTépnon Tov 5 deVTEPOAENT®V HETA amd €vo, KAK 1oy 0EL
mévra.

e Show top X of Y: avadvouevn Aioto pe emthoyn tov mAnBovg tov oAniemdpdcemv mov BéAovue
va. mpoPdiovpe oto ypaenuo. Ta oamoteléopata mov sueoavifovior eivar ta X Kopveaio
omoteAéopata, Pdoet Tov TPdToV gUPEAVIoNS TOvg otov mivaka. O apBudg Y aviurpoocmnedel 10

GUVOAO TV GAANAETOPAGEWV OV EYovV Ppebel.

O TAnpoeopieg Tov mwivaxka “Current interaction” givai ot i01€¢ OTMG Kol GTO GAAO YPAPTLLOLTOL.
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10.5  2edida Aemroueperav yovidiwv/miRNAs

Gene details

Ensembl Gene ID ENSG00000001036

Gene version 13

Description fucosidase, alpha-L- 2, plasma
Chromosome 6

Ensembl release 86

Predicted interactions by algorithm

DIANA-microT 820
TargetScan 579

MirTarget 32

Ewova 10.10: n 6ghido AeTTOPEPELDOY EVOG YOVIdiOV

Y& omolodnmote onueio ¢ ePapUoyne ocvvavtatar évo dvopo yovidiov | miRNA, to dvoupo amoteAel
VIEPGUVOECO TOL OVOKOTEVOVUVEL TO YPNOTN TPOC Wik GEAIDD AETTOUEPELDY OAPLEPOUEVT] OTO EKAGTOTE
avtikeipevo. H oelida Aemtopepeimv avoiyel oe Eex@plot) KapTELD TOL QUAAOUETPNT £TCL OOTE VO, PNV
emnpealetol n mwePUyNon Tov YpNoTn — My. N TPoPorr mivaka N To ypdonuo mov PAEmEL O YPNOTNG
TOPAUEIVEL AVETOPO GTNV TPOTYOVLLEVT] KOPTEAA.

Ta ototyeio mov mepiéyovtal ot ceAida AeTTopEPEIDV ElvaL:

¢ Ovopo ovtikeévoyr Kot povadkd avayvoplotikd. To  povoadikd  avayveplotikd  sival
VIEPGVVOECUOG TTPOg TNV eEWTEPIKN Pdon OEOOUEVOV TOL OMOTEAEL TTNYN TANPOEOPIOV Y10 TO
avTIKEIpEVO avTd, oniadn Tpog v Ensembl yia ta yovidia kot mpog t miRBase yio ta miRNAs.

*  Ewd otoryeio yovidiov: 1 ékdoomn Tov yovidiov (gene Version), n ovalvTiKy TEPLYPOQT TOV, TO
YPOUOcOpHo 6to0 omoio Ppioketor kabdg Kot N wo mpdoeat ékdoon g Ensembl oy omoia
GLVOVTATOL TO YOVidLo.

*  EwWwd otoryeio miRNAs: n akolovfia Tov kot To UAKog NG,

* [ldoeg ariniemdpdoeic tpoPfiénet o kébe alyopBLOg Y10 TO €V AOY® AVTIKEILEVO.

e [IAkTpo Yo TNV mpocsBnkm tov avtikewévov ot Alota gpyaciog. Av ypnotpomombel To TANKTIpO
OVTO CLVICTATOL VO KAEICOLWPE TNV TPONYOVHEVN] KapTEAD, ONAadN TNV Koptélo oty omoin

Bplokopactav mpv avoiovpe Tn GeEAd0 AETTOUEPELDV.

2nueiwan yio o yovidia: av 1 ékdoon Ensembl mov avaypdeetarl ota otoygio tov yovidiov givon madodtepn

and v tpéyovca ékdoon g Ensembl, tote awtd onpaivel mwg to gv Aoy yovidio €xel mAéov katapynOei
Kot Ogv MEPLAOUPAVETOL OTNV TPEXOVGA EKOOCT|. X& OVTEG TIC TMEPUITAOOCELS O VAEPGVVOECLOC TPOG TNV
Ensembl givow mpog v apyelofetnuévn €kdoon mov mepiExel To yovidto (kat Oyt Tpog TNV TpEXOVoa). X

OVTEG TIG TEPUTMGELS EUPOVILETOL KOl KATAAANAO EVILEPOTIKO UAVULLLAL.
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10.6  Avavywn amo cpdiua

10.6.1 Evyuepwtixa ugviuara

Selected genes & miRNAs Current species: Human (Homo sapiens)

THNMD, ENSG00000000005 (X) FGR, ENSG00000000938 (1} CFH, ENSG0000000097T1 (1) OPI1, ENSGO0000000415 (‘20}

SCYL3, ENSGO000000045T7 [1) FUCAZ, ENSG00000001036 [5}

A Warning!
* You selected to order by DIANA-microT score but this algoerithm is not selected. Either select this algorithm also or change the "Order by™ option

Data options Interactions Parallgl coordinates Hive plot Heat map

Algarithm Threshold Total results: 108
[ DlaNA-micraT | oo e | 07 # GenelD Gene miRNA ID miRNA DIANA-microT % TargetScan -~ MirTarget © Combo
¥ TargetScan = 0 1 ENSGOODD00U04S? SCYL3  MIMAT0019851 hsa-mR-4728  (0.985 -0.081 97144 1.887
2 ENSGOO0DOOO0419 DPMI  MMATO0I9851 hsa-mR-4729  0.702 0254 79.639 1.585
v MirT: it [ —
el wirfarges - 50 3 ENSGOODO00O0ST1  CFH MIMATOD04872  hsa-miR-522 1993 - - 0893
¥ Comboscors | [ 0 4 ENSGOOODDOOTN3G FUCA2  MMATOOIBB58  hsa-mR-4314  0.972 - - 0872
5 ENSGOODO00OD4ST SCVI3  MIMATOD4872  hsa-miR-522 1843 0037 - 0851
Show interactions predicted by: 6 ENSGOOODDOOTN36 FUCA2  MMATOOTS076  hsa-mR-2182.5p  0.854 - - 0.854
& Al selected aigoriiums 7 ENSGOO0DOOO0DOS THMD — MMATO0DS48  hsa-mR-S64a-3p  0.771 0181 - 0.3z
& Any of the selected algorithms & ENSGOOODDOOTN36 FUCA2  MIMATOODSS4% hsa-mR664a3p 0.832 - - 083z
9 ENSGOOODOOO04ST SCYLZ  MMATODIEES8  hsa-mR-4314  0.764 0183 - 0.829
Show interactions:
N . 10 ENSGO0000000000S TNMD MIMAT0019851 hsa-miR-4729 0.726 -0.234 - 0.805
& Comman among working set tems
11 ENSGODDDO0DD4ST SCVLZ  MIMATODOIMY  hsa-mR-549 0774 0077 - 0.800
£ Fram any working set item
12 ENSGO00000000871 CFH MIMAT0010364 hsa-miR-761 0.785 - - 0.785
Order by: 13 ENSGODDDO0DD4ST SCVLZ  MIMATODI0431  hsa-mR-7856-5p 0758 -0.020 - 0.785
Score: DIANA-micraT j 14 ENSGOODOO0OD4ST SCYL3  MIMATODIS076  hsa-mR-3192-8p 0717 2129 - 0781
15 ENSGODODO0DOST!  CFH MIMATOOZ5485  hsa-mR-ES14-3p 0718 - - 0718
Reset defaul fiters W 16 ENSGOODOO0O0S38 FGR  MIMATOD4B82  hsa-mR-340-5p 0699 -2.010 - 0702
L T SCYL3  MMATOO26624 hsa-mRES1-3p  0.677 0030 - 0.887

Ewova 10.11: mapaoerypo evPEPOTIKOD PNVORATOS Yo a.ovveneis emioyéc ota @iktpa. To mhaicro

“data options” gival 0paté kor @aivovrar o1 emAoyéc.

g MEPMTMOGELG KATOOG OTTANG EGOAAUEVIS ETIAOYNG TOL YpN ot (.. acvveneic emloyéc ota idTpa) TOTE
N epappoyn ovveyilel va extedeitan Kovovikd. Xe avtég TIC TEPWTMOCES AnA®S ueovifovtol KatdAinia
EVNLEPMTIKA UNVOLATO TPOG TO ¥PNoTN €ite o TANiG10 610 v PEPOS TG ceAidag elte 6g avadvopevo
napdBopo, avdroya pe v mepintoon. Ta unvipoto avtd evnpep@vovy To ¥pNotn Ths propel va 610pfdoet
TG EMAOYEG TOV KO VO GUVEYICEL AMPOCKONTA TN XPNOT| TNG EPUPLOYNG. ZNUEIDVETAL, OHMS, TOG OVTA glvat

ATAMG EVNUEPOTIKE UNVOLLOTO KOl 0EV VTOSEIKVVOLUY GQUALLL. TNV EKTEAECT) TNG EQOPULOYNG.

10.6.2 2elida opdiparog

Ye mepimtoon mov M epapupoyn Ppebel oe acvvemy Katdotacmn, o ypnotg Oo del ceAida cedApaTOC.

Tovilovpe mwg n_006vn g epapuoyng Ba avtikorocotabei £ olokinpov amd pio cerida cdipotog. Agv

TPOKELTOL, ONAOOY, YO OTAO EVNUEPMTIKO HNVOHO. X OVTN TNV TEPIMTOON O YPNOTNG TPEMEL Vo
TANKTpoAOYNoEL T S1evBuvon g apyikng ceridag g epappoyne. ‘Etot 8o emavérdel oty mpofoin mivaka
Kol UTOPEL Vo cLVEYICEL VO XPTCILOTOIEL TNV gpapuroyn Kovovikd. Toéco 1 Aioto epyaciog 600 Kot ot
EMAOYEC TOV QIATP®V OV £YEL KAvEL 0 Ypriotng Ba StatnpnBovv avennpéaotec.

211 oTAviK TEPITTOOT TOV 1) APYIKN GEASA deV EPPAVIGTEL AAAG TPOKVYEL €K VEOU GEMOO GPAALATOC 1] OV
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N GEMON GPAALATOS TPOKVITEL ETAVOAOUPOVOUEVO LETH OO KATOL0 GUYKEKPIUEVT EVEPYELD TOV YPNOTY,
T0Te 1 TWpoTEWOUEVT], evépyewn eivor 1M €€Ng o ypnomng mpémel vo  emiokepbel T oeAida

http://snf-723479.vm.okeanos.grnet.gr/ws/clear. Avt 1 evépyelo Ba Swypdyet ) Aoto gpyociog kot O

OPYIKOTOMGEL TNV Katdotaon ¢ epappoyns. Katomv o ypriomg Ba avaxatevbuviel oty apyixn ceiida
mg epapuoyng n onoia, BEPata, Ba eivar TAEov kevn kar B pmopel va Egkvnoet po véa avalntnon.
[MBovég TepmTdOEIC TOL PIopEl Vo, TPOKAAEGOVY 0LTO TO aKPOio GPAALLN Elval:

*  va oVuPel KAmolo EcMTEPIKO GPAALO GTOV EELANPETNTA,

*  va amootolovv artypate HTTP wpog v epapproyn mov ckomipog dev eivar opfdg dapoppopéva,

*  va ypnoworomBovyv to mAfKTpa “Back/Forward” tov puiiopetpnt,

*  va 7mpoomofNoEl 0 YPNOTNG VO TPOCTEAGGEL 10TOCEMOEC NG EQOPUOYAG TANKTIPOAOYDVTOG

devbvvon avti vo ypnooTooEL T SLETOPN TG EPUPLOYNG.
10.6.3 IhBavotyta coffapov cpdluatog

Ynueidverol, ®otdc0o, TOG Ol dOKIUEG OV Tpaypatoromdnkay yioo v enoindsvon e Asttovpyiog ™G
EPUPLOYNC KOL TNV 0TOocQUALATOOT TG Ntav eaviAntikéc. H epapuoyrn dev mopovciace ool o€ Kapio
nepintoon opdng ypnong e Axoun ki 6tav emyelpnonke vo TpokAn0el cediua eoKeUUEVa, 1| AVEVNYT
NTav TAVTOTE SVVATA HE TNV OIAN EVOAAUKTIKY TNG EMIOCKEYNG NG OPYIKNG GEAIdAC evd 0ovOEmOTE

amout)OnKe vo ypnoiponomei 1 10ToceAd TOV APYIKOTOLEL IANPWS TNV EPOPLLOYT.
10.7  Ilpocidomonjoelg

T v opbn Aettovpyio TG EQAPLOYNG ATALTEITAL O YPNOTNG VO £XEL Evepyomomuévn v JavaScript otov
QVALOpETPNTY.

Juvietdton va pnv ypnowomoovvtor to. TAnktpa “Back” kot “Forward” tov ¢@uiiopetrpnry. Axounm,
cuvioTdtal vo Unv dlotnpeite ovorytég S10POPETIKEG KAPTELEG OTIS OMOIEG EKTEAEITE OLLPOPETIKA LEPT TNG
EPAPHOYNG — OV KO, TIG TEPICCOTEPES POPES, AKOUT Kol KATL TETOL0 TavoTata Bo Agltovpyohce GOOTA.

H nepiodog ypriong g epoppoyns (Session) Afyst av o xpnotng mapapeivel avevepyog yo 45 Aentd.

H epappoyn €xet dokpaotel ko eivar ovpPath pe tovg €€ng euihopetpntéc: Mozilla Firefox (V47 wou

uetd), Google Chrome (v55 kot petd).

Tn oty ™g ouyypaeng TS SMAGUATIKNAG epyaciag, 1 epapuoyn erhogeveitar oty dievBuvvon:
http://snf-723479.vm.okeanos.grnet.gr/

AOY® mopELevoNg TG POITNTIKNG 1010TNTAG TOV GLYYPAPED, 1) €V AOY® d1evbBvvon Ba méyetl va Aeitovpyei

UETA 0O KATOL0 YPOVIKO SIAGTNIA 0POTOV OAOKANP®OEL 1 SIMADUATIKY EpYaioL.
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Hopaptyuo I1: Evpetipio nyyov & epyaleiomv

Buoloyikég Paoeis ogdopévov

Ensembl http://www.ensembl.org/

miRBase http://mirbase.org/

AlyoprOpor Tpofreyng aAniemopaocmv

DIANA-microT-CDS http://diana.imis.athena-innovation.gr/DianaTools/index.php?r=microT CDS/index
TargetScan http://www.targetscan.org/
MirTarget http://mirdb.org/

IIpoypappatiotikd epyoieio

~Okeanos https://okeanos.grnet.gr/
Ubuntu https://www.ubuntu.com/
Apache https://httpd.apache.org/
MySQL https://www.mysql.com/
PHP http://php.net/

GNU AWK https://www.gnu.org/software/gawk/
Laravel https://laravel.com/

D3 https://d3js.org/

JQuery https://jquery.com/
Bootstrap http://getbootstrap.com/
git https://git-scm.com/
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