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MpoAoyog

Mua kpn eLoaywyn otnv TEXVoAoyia LKPOOUOTOLXELWV
DNA.

OL pikpoouotolyeieg yovidiwv (aAAMWE YVWOTEG WG yovIiSLaKO n
YEVWULKO Tout,DNA toun) eivat pa Slatagn pKpooKOTILKWY onUElwY
TIOU QVTLUITPOOWMEVOUV Hovadika yovidla Kol aklvnTomolouvTal Ue
OMOLOTIOALKOUC SECHOUG O€ pLa oTéPEN emidavela (cuvRBwg
yuaAwvn).Me tnv mdpodo Twv ETwV ApXLoaV Vo XpPNOLLOTOLoOUVTAL KOTA
KOpov yla TtV HEtpnon DNA, 1) xpnotpomnotolv DNA yla to cuotnua
aVviXvVeUoN¢g ToUG. MOCOTLKEG ) TIOLOTIKEG UETPHOELS UE ULKPOOUOTOLXLEC
YoVLISiwV EKPETAAEVOUEVEC TNV OPXH TNG CUUTANPWHATLKOTNTAC LETAEY
vOUKAEikwv o€€wv DNA-DNA r) DNA-RNA 1} petagl tTwv apvoéEwv Twv
TIPWTEIVWV,UTIO aUOTNPA EAEYXOUEVEG CUVONKEC BEPLOKPATLOG KOL LUE
v Xprion $6opl{ovcwv oucLwV XpNoLoTololvTaL yLa TNV e€€taon TG
yoviSLakng €kppaong umo LOLKEC CUVONKEG KalL yLOL TNV avixveuon
VOUKAEIKWV 0E€WV MaBoyOvVwY OpyavVIoUWV. TN CUYKEKPLUEVN Epyacia
Ba aoxoAnBoupe pe TNV avaluon SeSOUEVWV ULKPOOUOTOLXELWV UE TN
xpron aAyopiBuwv cuctadomnoinong(clustering analysis) kat kupiwg pe
TI¢ SUo 1o Stadedopéveg pebodoug, TV LepapxLkn cuotadomoinon Kot
Vv cuotadormnoinon k-HEowv LE TA LELOVEKTAMATA KAl Ta
TTAEOVEKTAMATA TOUC KaBwg Kat avaAuon dedopévwv(npooopoiwaong)
yla TNV TIEPALTEPW KaTavonon touc.Emiong Ba mapeteBel ev cuvtopia
kKot Seutepoyevig avaluon Twv SESOUEVWV yLa TNV TTEPALTEPW
KOTOVONGoN TWV UNXOVIOUWV €VOC BLOAOYLKOU CUCTAHOTOG XWPLE OUWG
va yiveL n avaAuor) Touc.
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Muwkpocouotolyieg — EpaployEG HIKPOGUGTOLXELWV.

To peyaAo TMAEOVEKTNUA TwV pLKpoouoTolxewwv DNA eival n tkavotnta
eKTIUNONG TG EkPppaong Sekadwv i ekatovtadwv XALladwy yovidiwy tn
$opad,nAadn n LkavoTNTA Toug va apEXouV eva TipodiA yoviSLaKng
ékdppaong. H texvoloyia twv pikpoouotolxewwv DNA otnpixbnke otnv
Baokn LOLOTNTA TWV VOUKAETKWY SnAadn otnv apxn tng
OUMMANPWHATIKOTNTAG.OL EPOPHUOYEG TWV ULKPOOUOTOLXELWV ELvaL
TIOAAEG, OAAG N oUVNOEOTEPN QUTWVY KAl OLUTA TTOU EUPAVIOTNKE TTIPWTN
glval o mpoadloplopdg Tou mpodiA TNG yovidlakng Ekppaong. Tnv
ONUEPLVN EMOXN OL ETULOTHMOVEC Sle€ayouv PeAETEG peyaAou TAnBuouoL
TLX. Yla va KaBoploouv mMOCo cuXVA ATOMO LE L0 CUYKEKPLUEVN
HETAAAOEN avATTUOOUV KAPKIVO TOU HAOTOU , A YLOL TOV EVIOTILOHUO TWV
aAlaywv oTig aAAnAouxieg yovidiwv mou 1o ouxva cuvdEovtal Ue
OUYKEKPLUEVEG aoBEveleC. AuTO KaTEaTn Suvatov, SLOTL OTIWE AKPLBWC
KOIL L€ TOL TOLTT TWV UTTOAOYLOTWYV,0TA TOUT ULKPOCUCTOLYXELWV UTTOPOUV VAl
TeB0UV peyalot aplBpoi dedopévwy (mAnpodopLwv) mou
QVTUTPOCWTEVOUV EVA TIOAU LEYAAO TUNHO TOU avOpwIlvou
yoviSlwpatog. Ol LLKPOCUOTOLYLEG UImopoUV Miong va xpnotponotnouv
yla va pehetnBel n ékdpaon otnv onola oplopéva yovidia
EVEPYOTIOLOUVTOL N QTIEVEPYOTIOLOUVTOL O€ KUTTAPO KL LOTOUG. Z€
TETOLEG TMEPUTTWOELS avTi va amopovwBel DNA amo ta delyparta,
amopovwvetat RNA (to omoio eivat avtiypado tou DNA) yia va
petpnOel. ZApepa oL pikpoouaotolyiec DNA xpnolpomolouvtal o€
KALVLIKEG SLOYVWOTIKEG EEETAOELG yLla OpLOPEVECG aoBEveLlec. H edbapuoyn
TOUG £XEL eTeKTABEL KAl oTOV TOPEQ TNG PappakoAoyiag, TLY.
XPNOLUOTIOLOUVTAL YL TOV TPOOSLOPLOUO TwV GAPUAKWY TIOU UTtopouV
va cuvtayoypadnBouv KAAUTEPQ YLOL CUYKEKPLUEVO ATOUA, YLOTL T
yovidia kaBopilouv Tov TPOTO LLE TOV OO0 TO CWHO TWV acBevwv
UTTOPOUV VA XELPLOTOUV T EKACTOTE GAPULOKAL.

Edappoyn HLKPOOUGTOLXELWV OTNV LATPLKA.

Ma va KoBopLoTEL €AV Eva ATOMO EXEL LA LETAAAQEN yia pia
OUYKEKPLUEVN TTABNON, apXlka €vag emitotipovag Aappavet deiypa DNA
amo 1o aipa Tou aoBevolc Kabwg kat éva detypa eA€yxou (mou dev
TLEPLEXEL TNV UETAANAOEN OTO CUYKEKPLUEVO yovidlo) . ‘Emelta o
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EPELVNTNG HE pia Stadikaoia Ywpllel Toug U0 CUUMANPWUATLKOUC
kKAwvoug tou DNA og povokAwva popta. Emopevo Brapa eivat va ko et
TG MaKpLEC aluoidec Tou DNA o€ UIKPOTEPA KOUUATLO KOL OTN OUVEXELQL
akoAouBel n enonpavaor toug pe pia dbopilovoa ouacia. To DNA tou
OTOMOU ELVOL ONUACUEVO LE TIPACLVO XPWHO EVW TO KAVOVLKO (Xwpig
HETAAAOEN) pE KOKKLVO XpwHa.Ta Suo onuacuéva DNA slodyovtal evtog
TOU Toun Kot uBpldomotlouvtal pe cuvBetikd DNA ndvw oto Tout. Av To
Aatopo Sev €xel LETAAAAEN YL TO YOVIOLO,TOCO Ta KOKKLVOL 000 Kal Ta
npaoctva deiypata 6a cuvdeBouv pe Tig aAAnAouxieg TOU TOUT ToU
QVTLUTPOOoWNEVOUV TNV aAAnAouxia xwpig tnv HetaAAaén. Av To Atopo
EXeL TNV peTaAlagn,to DNA tou atopou dev Ba cUVOEETAL CWOTA E TLG
aAAnAouyiec Tou DNA mou avTutpoownelouV TNV KaVoVvikr aAAnAouyia
(xwplc petaAAaén), alka avt autol Ba pocdebel pe Tnv aAAnAouyia
TOU TOUT TTOU QVTLTPOOWIEVEL TO HeTaAAaypEVO DNA.

Ta OgpeAwdn otadila yia €va neipapa
HIKpoouoTtolxelwv DNA €xouv w¢ €€NG:

a)E¢aodaAiloupe RNA amnod dUo A mepLlocOTEPEG OUADEG TIG OTIOLEC
OUYKPLVOUE.

B)Metatporr) tou RNA og avtutAnpodopikd RNA (aRNA) i
oUUTANnpwpatiko DNA (cDNA).

y)To papkaplopd toug pe pia dpBopilovoa ouoia.

6)H uBpldormnoinon twv papkaptopévwv cDNA 1 aRNA avapeoa og
XWALadeg aviyveuteg DNA KoL n akLvnTomoinon Tou o€ Lo OTEPEN
enidaveLla otAPLENG Kot

€)H KaTtapérpnon tng oXETIKNG EKbpaong Tou KABe yovidiou oe kaBe
opada.

Mo TNV MPAYUATWON EVOC TETOLOU TIELPAMATOC N TiLo Stadebopevn
mAaTPOpHa LKpoouaoTolxelwv o€ xpron eival ta chip tng Affymetrix.

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 12:28:13 EEST - 167.114.118.212



Métpa opoLdtnToG

Ot aAyoplBpuot cuotadomnoinonc Bacilovtal og pabnpatikoUg TUTIOUG
yla va e€akplBwBel katd moéco opoLa 1} KN €lval Ta oTolXeila mou
g€etaloupe. Av n amootaon lval pikpn avapeoa o SUo popeig
ékdpaong tote Bewpouvtal 6poloL evw avtiotpoda av n andotacn
glval PeyaAn TOTE TO EMINMESO OPOLOTNTOG AVAUECSA TOUG Elval XapnAo
(xapunAn pkp cuoxETon).

AVO amo g o Stadopeveg LeBOSOUG yLa TOV UTTOAOYLOUO TNG OXEONG
(xapunAng-uPpnAng)uetatt duo popcwv ekdpaaong eival n EUKAeLSLaL
anootaon Kol 0 CUVTIEAECTG cuoxEtiong Pearson.

O tUnocg tng EukAeidlag andotaong Sivetol mMopaKATW

da.p = Z(xi—yi)z
\1 =1

Ma napadelypa os eva opBokavoviko cuotnua aovwv divovtal duo
onpeia A(xyq, y1) Kot B(x,, y5). O umtoAoyLoHOG TNG OMOOTACNG TOUG
Sivetal amod tov TUTO

dy.p = \/(x1—3’1)2 + (x3-y2)?

x; =log ratio Tou popca ekppaong A

y;=log ratio Tou dopea Ekdppaong B

H uikpotepn amootaon sival n anoéotacn evog dopea Ekpaon amo
TOV €EVOUTO ToU Kot ewval 0. AvtiBeta v umtdpyeL Avw OPLO yLa TNV
HEYAAUTEPN TLUN TNG ArdoTaon .

Mo va LeTPrioou e Ta enineda opolotnTog ¢ popdns duo dopéwv
ékdpaong XpnNOLUOTIOLOUE ETILONG TOV ouvteAEoTH cuoxétnong Pearson
r. H twun tou Sivetal amod tov TUmo
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x;=logratio Tou dopéa A
y;=logratio tou popéa B
X=pE€aon TN tou logratio tou ¢popéa A
y=péon TN tou logratio tou dpopéa B

OL TLUEG TOU r KupaivovTal amo 1o -1 €wg to 1. Mia Tl Kovta oto 1
onuaivel uPnAn cuvoyxetion (eninedo opolotntag LYPnAS) pe Ldla popdn).
Mia Tl kovtd oto 0 onpaivel OTL UTIAPXEL XaUNAN €wg KaBoAou (TLun
0) cuoxétion avapeoa otoug duo dpopeic. Mia T Kovta oto -1
onuoaivel Loxupn aAAd avtibetn cuoxEtion.

NpoBAedn taewv.

YKOTIOC TWV HEAETWV MPOBAedng Taéewy elval n taélvopunon tTwv
SelypATwy o€ TPOKABOPLOUEVEC TALELS fAon Tou yovidlakoU
npodil(Tarca,Romero,Draghici).Etol xpnolpomnolouvtal aAyoplopuol
taélvounong, oL omoiol Bactlopevol o e€wyevn MAnpodopia(my. Me
Baon évav mivaka Sedopévwy yovidLlakng ekdpaonc) kat avalntouv ota
dedopéva L8LOTNTEC MOoU va TV umootnpilouv.

AAyOpLOpo¢ k-eyyUtepou yeitova (nearest neighbour analysis)

O aAyoplBuoc k-eyyutepou yeitova eival Evag armo Toug 1o armAoug
aAyOopLBHOUC TTOU XpNOLUOTIOLELTAL YA TNV SLAKPLON AVAUECO O TAEELG
Twv dedopévwy yovidlakng ekdppaonc(Cover,Hart). Ta dedopéva
(otolxela yovidLakng Ekbpaong) avanaplotavral o€ Eva Xwpo
dedopévwy ekdppaonc.Emetta yivetal n anobrnkeuon Twv otolxeiwv
KOOwC Kol Twv TAEEWV OTLC OTtoLEC avrikouv.Katd To otddlo tng
taflvopnonc kabe véo otolyelo yovidlakng Ekppaong Taflvopeital
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kaBopilovtac tnv EUKAELSLO AmOOTOON) TOU Ao TOUC YELTOVEC TOU OTO
Xwpo debopEvwy Ekppaong.

AvakaAvyn taéewv.

Zuotadomnoinon — TuUnotl cuctadonoinong.

H uébodocg tng cuotadomnoinong otoxevel otnv avakaAuvyn tafewv-
OUASWV TMAPOUOLWV AVTIKELLEVWVY KOL OUCLOOTLIKA 0TNV EVPEDN
ouoxetioewv og peyaiou mANBoug deiyparta. Eni tng ovoiag n puebodog
¢ ouotadomnoinong xwpilel ta dedopéva mouv 566nkav o opadec-
ouotadeg £tolL wote ta dedopéva og kKaBe opada va €xouv
TIEPLOCOTEPEG OUOLOTNTEG PETAEY TOUC Tapa o€ AAAEG opadeg. Ny. 2
EVOL EUTIOPLKO KATA HESO Opo YPwvilouv 10.000 avBpwrol tnv nuépa. MNa
LLOL CUYKEKPLUEVN LEPA B TTAPOULE TOV apLlOUO TwV TTEAATWY Kal Ba
TOUG XwpLlooupe o€ Katnyopleg,yia mapadelypa meAATES TouU ayopacay
TPOdLU, pouxa, €l6n vyelnvAg KA. KA. TT.Mia péBodog
ovotadomnoinong Ba Ntav va XwpLooUE TOUG TEAATEG 0€ OUASEC TTOU
€XOUV TLG (OLEC-TIAPOLOLEG AYOPEC OTO EUTIOPLKO KEVTPO.

Ta Baokd Bripata yia tnv cuotadornoinon twv §€80UEVWV EVOG
MELPAPATOC Eival Ta €€NG:

o) ErtiAoyr) Twv XopaKTNPLOTLKWY MTAVW OTLG oTtoieg Ba emAé€ou e va
ePapUOCOUUE TNV Mapanavw HEBodo opadomnoinong kot va
KwOLKOTIOLNOOUE 000 TO SuVATOV MEPLOCOTEPEC MANPOdOopieg avaloya
LE TNV avaAuon Tou pag evoladeEpeL.

B) H katadAAnAn emloyn tou adyoplBuou cuotadomoinong mou Oa
XpnotpornolnBei to omoio e€aptdtol amod Tnv eyyuTnTa TWV LETPWV KoL
aro 1o KpLtrplo cuctadormnoinonc.

v) H a€loAdynon twv anoteAeopdtwy n onola yivetal pe epoappoyn
KOTOAAANAWYV KPLTNPLWV KAl OO CUYKEKPLUEVEC TEXVLKEC.

6) H cwotn epunveia Twv anoteAeoUATWY TIOU ouvROwG yivetal Ye v
oUYKPLON TWV QTTOTEAECUATWY HE AAAQ ETILOTNHOVLIKA OTOLXELO KOl
avaAvoelg(Halkidi,Batistaskis,Vazirgiannis).
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Ou aAyoplOuol cvuoctadonoinong.

Oa avogpepBoUV apXLKA OVOUOOTLKA KoL ETelta Ba avaAuBouv oL Suo
TiLo SnpodAelc yia tnv avaluon Twv SeSO0UEVWY TWV ULKPOOUGCTOLXELWV.
1) Awaupetikol alyoplOpol cuotadonoinong.

2) lepapykn ocuotadonoinon.

3) Zuotadomnoinon pe Baon TNV MUKVOTNTA TWV SSopEVwV.

4) Zuotadomnoinon MAEypatog.

OL 8U0 o Stadebopévol adyopLlBpoL TTou XpNOLUOTIoOLOUVTaAL TNV
QVAAUOT TWV ULKPOOUCTOLXELWVY ELVOLL OL SLOLPETIKOL KAl N LEPAPXLKA
ovotadomnoinon.

lepapxikn Zuotadomnoinon.

H lepapyikn ovotadomnoinon amoteAei (Hierarchical clustering) pia amné
TG 1o SLadebopéveg peBoSouG aVAAUONG UIKPOCUOTOLXELWV KABWG
poodEPeL Eva SLaocONTLKO omTiko amoteAeopa otnv popdn evog
devdpoypappatog kat SLopatnkoOTnNTA Tou EMUMESOU TNE OXESNC TTOU
€xouv ta otolyeia petaL toug(H.Lee,l.Saeed). ZuykekpLpéva n pebBodog
NG LEpApPXLKNG cuoTtadomoinong Umopel Kal arAomolel peyaio
TANBUGO Sedopévwy, avakaAUTITEL OHASES YyoVvISiwv HE mapamAnola
Ekppaon Kal pag Sivel pia amelkovion Twv deSopévwy o€ LEpAPXLKN

doun.

H lepapyikn ouotadomoinon Unopel va elval €iTe CUCOWPEUTIKA €lTE
Slapetikn, aAAd o€ avaluon SE60UEVWV ULKPOOUGTOLXELWVY N
OUOOWPEUTIKA HEBOSOC elval N EMIKPATECTEPN TNE SLALPETLKNC.
JUYKeEKPLUEVA O 0AYOpLOLOC (cuoowpeuTng cuotadomoinong) maipvel
€va 0UVOAO aveEAPTNTWYV OTOLYELWV KOl TIPOOSEUTIKA TOL CUVEVWVEL OE
peyaAutepne Babuidag cuotadec. To mpwTapxko BApa yLa TNV
Snuoupyla evog SevopoypapaToC Eival 0 UTTOAOYLOUOG TN ATOCTOONG
HETOEL TwV oToLXElwVY Yo va e€akplPwBel mola otolyela €xouv ToV
vPnAotepo Babuo cuoxetiong petafL touc. "Etol dnuioupyeital Evag
nXn TvaKoG ou SEIXVEL TIC OMOOTACELG LETAEV TWV N OTOLXELWV TTOU
gxouv emexBel. Apou dnuioupynBel autodg o Tivakag nxn KAOe
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otolxelo Bewpeital wg pia Eexwplotr cuotada n omoila AapPavel TpUn
EKPPaAONG TNV TLUH TOU EKACTOTE OTOLXELOU.

Ewova 1:Mpadwkn anelkévnon epapxkic cvotadonoinong deSopévwv. Mikpotepa kKAadLd
Selyvouv LIKPOTEPEG ANMOOTACELG AVAUESH 0TOUC Popeis £kdPaong KAl KATA CUVETELD
peyaAUTEPN CUCXETNON.
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To BApata €xouv we €E€NC:

i) E€akplBwvoupe molég (6U0) ouotadec £xouv Tov uPnAotepo Babuo
opoLotnTac utoAoytlovtac TNV UIKPOTEPN ATOOTAON Tou dailveTal ano
TOV Ttivaka.

ii) Zuvévwon autwv Twv dUo cuctadwv o pia cuotada vPnAoTePNC
BaBuidac.

iii)Emovanpoodlopi{ou e TIC AMOoTACELG TNG VENG CUOTASOG UE OAEG TLG
UTTOAOLTTEG KOl UAOTIOLELTOL HE pLa TtpoKaBoplopévn nEB0do yvwoth wg
kavovag cuvdéapou (linkage method).

iv)’Enewta avalntoUpe TNV apéowS LLKPOTEPN anmootacn Kal
EMLOTPEPOULE OTO B i.

‘Ocov adopd Toug Kavoveg cuvdEopou mou Ba xpnotpomnotndouv yla
TOV UTTIOAOYLOUO TNG amoOoTtaong LETOEY Twv ouoTadwy umapxeL a)O
aItAGG KAVOVOLG CUVSEGLOU OTIOU TIOLLPVOULE TNV ULKPOTEPN OMOCTAON
QVAUECO OTO OToLXEla TwV ouoTAadwy (Tov peyalutepo Babuod tou
HETPOU opolotnTac). B)Kavovag mARPouG CUVSECHOU OTIOU EXOUE
akplBwg TNV avtiBetn Stadikacia pe Tov kavova amAol cuvoEoou
KaBw¢ 6w Taipvoupe TNV HEYAAUTEPN AmOOTACH AVAUESA 0T
oTolela Twv cuotadwv.y)Kavovag HEcou oUVSEDLOU OTTOU TTAIPVOUUE
TOV QPLOUNTLKO LECO TWV ATIOCTACEWV TWV OTOLXELWV TwV duo
ocuvotadwv. To amotéAeopa autol Tou alyopLlBou avarmapeLoTATAL
ypadkd amno Eva Sevépoypappa.

Yuvoyilovtag, n LepapxLkn cuotadomnoinon €XEL Kal T APVNTIKA TNG
OTIWG TO OTL AdUVATEL Vo avamapaotioeLl Toug TTOAAATTAOUC TPOTIOUG UE
TOUG OTtOLOUC UTTOPOUV va Holdlouv Ta oTolXela yoviSlakng Ekppaong
petaéL toug (Russel Meadows, Russel 2009) 6mwg Kat n AglovotnTa
TWV HEBOSWV TIOU EKTILOUV T LETPO OUOLOTNTAC AVAECO OTO OTOLXELO
yoviblakng ékppaonc.H tepapyikr) cuotadomoinon Bewpeital KUpilwg wg
pia pEB0SOG MPOKATAPKTIKAG avAAUONC KAl YpadLKAG avamapaotoong
Twv dedopévwy. Napad g aduvapieg TG XPNOLLOTIONONKE UE EMLTUXLO
0€ TIOANEG PEAETEG.
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Zuotadonoinon k-péowv.

Ye meplmtwon mou €xeL pokaBoploTel £vag aplOpoc cuotadwy ota
omnota Ba opadomonBouv ta otolxeia tng yovidlakng ékdppaong Tote
Xpnotumoleital o aAyoplbuog cuoctadomoinong Kk — HECWV.ZTOXOG TOU
aAyoplBuou eival n opadomnoinon pEow SLAUEPLOUOU TWV OTOLYXELWV
yoviSLakn ¢ ékdppaaong otov mpokaboplopévo aplBud Kk —cuotadwv. H
TLUA TOU K TIPEMEL va €XEL 6N KaBoploTel amnod Tov xprHothn mpLV TNV
évapén tng Stadikaciag.

Ewodva 2.MnyA:https://www.researchgate.net/:lpadikn ansikdvnon
ouotadonoinong k-péowv(k=5).Avo otolxela péoa otnv dLa cuotada €xouv
HEYOAAUTEPN OHOLOTNTA HETAED TOUG O€ oXEon Me SUO oTolxela amod SLadopeTIKEC
OUOTASEC TTOU £XOUV LKPOTEPN OMOLOTNTA.

O aAyoplOuoc K — LECWV amoTeAELTAL OO TO TTAPAKATW BApATA.

1) EmA€yetal €vag Tuxaiog aplOpoc k otolxelwv ToU aVILTPOoWIEVEL
LLOL TIPWTN TIPOCEYYLON TWV KEVIPOELOWV TwV cuoTtadwv mou Ba
oXNHUOTLOTOUV.

2) "'Evo KEVTPOELOEG XPNOLUOTIOLELTOL VLA TNV EKTTIPOCWINON TNE KAOE
ovotadac.Enetta unoAoyilovtag tnv HEON TR TS amootaong (LETpa
opoLOTNTAC) KABE oToLXELlOU aTO TO KEVTPOELSNA TwV k-ouotadwv ta
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avtlotolyi{oupe otn ocuoTtada e TNE OmoLlaG To KEVIPOELSEC poLalel
TEPLOOOTEPO(CUVNAOWC XPNOLUOTIOLELTAL N EVKAELSLO AMOOTOON WC LETPO
opoLOTNTAC).

3) EkteAoupe ta Bripata 1, 2 yia kabe otolxeio, pe tn oslpd. Mia evviaia
enavaAnyn auvtou tou otadiou mepthapBavel Tnv afloAdynon OAwv Twv
OTOLXELWV.

a) Emhoyn evog otolxelou Kat eVpeon TG ouotadag e TNV omola
umapxeL o uPnAotepog Babuodg opolotnTaC. EQv ta otolyeio dev ival
NoN LEAOG TNG ouoTtadag LeTaKLveiTtaL eKeL.

B) Eav kamolo otolxeio petakivOnke ano pia cuotada os pa AAAn
enavanpoodlopiloupe Ta LETPO OUOLOTNTAC TWV OTOLXELWV OTNV
ovotada amo tnv onoia LETAKLVAONKE TO OTOLKELO KAl O0TNV cuoTtada
otnv onola petakvnOnke. "Emelta ouveyiloupe amnod 1o a.

4) Eav dev petakivndnkav otolxeia otnv o npdéodatn emavainyn tou
Buatog 3 tote OAa Ta oTolKEla BplokovTal otnv LOavikotepn cuotada
Kol 0 0AyoplOpoc €xel TEAELWOEL. To AMOTEAEGHO TOU aAyopLlOuou eival
pLa opdda amo K — ocuotadeg amod TLG Omoieg KAOe pia mepLEXEL oTOLKEL
To omoia polalouV MEPLOCOTEPO LE TNV HEDN TLUN TOU dopéa EkPpaong
TIOU €XEL XpnolpomnolnBet otnv ekdotote cuotada.

Ao amo g aduvapieg mou mapouvaotalel n cuotadomoinon K — LECWV
glval n emhoyn tou aplBpoul K amo Tov Xxprotn, Kabwg Kat n tuxaia
B€on twv kevtpoelbwv otnv kaBe cuotdda.lNo cuyKeEKPLUEVA N ETLAOYN
NG ApXKAG B€0NG TWV KEVIPOELOWV UMopel va emnPeAlouv TO TEALKO
QTOTEAECHUA TOU OAYOPLOpOU. AUTO €XEL WG eMakOAouBo tnv emavainyn
™¢ 0Ang Sadikaoiog oplopéveg dopég (kabe popd pe xprion Twv
OPXLKWV KEVTPOELOWV o€ SLadopeTIKEG BETELS) KAl 0TO TEAOC ETUAEYETAL
n ouvotadormnoinon yla tnv onola mAnpeital KATOLo KPLThPLo.

AnoteAéopartal.

AkoAouBei avaluon debopévwy (mpooopeiwong) pe lepapyikn Kat
ouvotadomnoinon k-péocwv. H avaluon Ba yivel LEOW TOU OTATLOTLKOU
TakeTou SPSS.
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Single linkage Complete linkage Average linkage

Cluster Combined Cluster Combined
Stage | Cluster? | Cluster2 | Coeficients Stage | Cluster! | Cluster2 | Coeflicients
1 18 19 000 1 18 19 000
2 g 10 000 2 ] 10 000
3 8 g 000 3 ] § 000
4 4 5 o | |4 4 5 000
§ 1 o | |s 1 2 000
f 4 8 44| | 4 B 240
li 4 15 110 7 ik k! 1,302
8 1 14 1,302 ] 15 17 1,380
§ " 20 2442 9 1" 20 3,022
10 4 7 2422 10 ] 13 3620
" B 13 3,620 " 4 7 4,680
12 12 18 4,040 12 ] 16 5460
13 4 17 4138 13 12 18 6,060
14 § 16 4473 14 1 12 16,140
15 1 12 10,708 15 4 15 22 460
16 3 ] 11,710 16 3 ] 30,340
17 4 " 15,902 17 1 " 45,890
18 1 3 28,186 18 1 4 172,340
19 1 4 83,598 19 1 3 402,740

Ma tnv avaAuaon xpnolonolnonke o kavovag anAol cuvdEopou (single
linnage) kaBwc kat oL kavoveg nAnpoug(complete linkage) kal péoouv
ouvééopou(average linkage) katL cav pEtpo andotaonc n EukAeidia
anootaon. ‘Onwc gpaivetol and Toug TapaAmAvw MIVAKEG Ta oTolXela
LLE TNV HEYQAUTEPN OpoLOTNTA €lval Ta akoAouBa {evyapla
(18,19),(9,10),(8,9),(4,5),(1,2),(4,8).0L Stadopég paivovral mapakaTw
oTtou¢ mivakeg kabBwg ta Levyapla aAldalouv.la Tov Kavova omAou
ouvdéapou ta {euydpla tou akoAouBouv eival (11,14) (15,17) (4,15)
(11,20) (6,13) (6,16) (4,7) (11,12) (11,18) (4,11) (3,6) (1,4) (1,3) ,yia TOV
kavova Anpoug cuvdéapovu (4,15) (11,14) (11,20) (4,7) (6,13) (12,18)
(4,17) (6,16) (1,12) (3,6) (4,11) (1,3) (1,4) ko yLat TOV KAVOVA LECOU
ouvdéaopou eival (11,14) (15,17) (11,20) (6,13) (4,7) (6,16) (12,18) (1,12)
(4,15) (3,6) (1,11) (1,4) (1,3).

To peyalo mAgovEKTNUA TNG lepapxkng cuotadomoinong eivat n
amnelkovion Twv dedopévwy peow tou devdpoypappartog (ewkova 3-4-
5).H xpnowotnta tou devdépoypappatog Sivel otov EpeuvnTr TNV
duvatotnta va avakoAUPeL cUCTASEC ) TTOLEG TAPATNPNOELG £XOUV
ouvotadomnolnBel padl kot opolalouv MePLOCOTEPO UETAEY TOUG.
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Dendrogram using Single Linkage
Rescaled Distance Cluster Combine

0 5 10 15 20 25
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GEME 13 13

GEME_16 16

GEME_3 3

Ewova 3.

To napamndavw devdpoypappo(pe tTnv uEBodo tou amAou cuvdEaou) To
EXOUME Ywploel pe Vo KABEeTEC ypaUHES. H mpwTn ypauun (avaueoa og
20-25) ywpilel to SevEpodypappa o€ Tpelg ouotddeg 1"
(18,19,11,14,20,12,9,10,8,4,5,15,17,7), 2" (1,2), 3" (6,13,16,3) Ttwv
oTtolwV Ta oTolxela opolalouy HeTatL Touc. H Seltepn ypaupun
(avapeoa 10-15)pag Sivel 5(mou eivat kat o 16avikog apltBuocg) ocuotadeg
1"(18,19,11,14,20,12), 2" (9,10,8,4,5,15,17,7), 3" (1,2), 4" (6,13,16), 5"
(3) Twv omolwv ta otolxeia opotalouv aKOUN TILo TIOAU HETAEY TOUG
KaOwc¢ paivetal kal To eninedo cuoyeTiong LeTafV TOUG.

Mrmopetl va eivat §UokoAo va UTIoAoyLoToUV oL SLadopES NG
OUVTEAEOTWV OAAA QUTO YiveTal eUKOAQ HE €va scree plot.2To mapakaTw
ypadnua HeTd TV TLUA 15 dpaivetal pla peyaAn avénon twy
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ouvteAeotwv.Me Tov (610 TpOTO EpyaoTAKAPE Kat ot AAAa SUo
ypadrpota mou akoAouBouv.

Scree plot for single linkage method

204

15
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54

T I I T T T T T I T T
1 2 3 4 ] 5] 7 =] g 10 11 12 13 14 15 16 1F 18 19

Tnv (6l Stadikacia akoAouvBOroape yia to Sevopoypappo e TNV
HEB0SO ToUu MARPoUC cuVEESOU Kal TtpoEKUY AV oL £€NC CUOTADEC
1"(18,19,12,1,2, 11,14,20)

2" (4,5,7,8,9,10,15,17)

3"(6,13,16,3)
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Dendrogram using Complete Linkage
Rescaled Distance Cluster Combine

o] a 10 15 20 25
1 1 1 ] 1
GEME_18 18 —|
GEME_ 19 19 J
CGEME_12 12 ——
GEME_1 1 J
GEME_2 2
GEME_11 11 —I
CGEME_14 14 J
GEME_20 20
GEME_15 15 J
GEME_17 17
=
GEME_9 G
GEME_10 10—
GEME_8 aF—
GEME_4 4
GEME_S a—
GEME_7 Ul
GEME_& G
GEME_13 13
GEME_18 16—
GEME_3 3
Ewkova 4.
Scree plot for complete linkage method
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Ewkova 5.

MNapopola amnod to devdpoypappa pe tnv HEBodo tou peoou cuVOECUOU
TIPOEKU YAV OL TTOPAKATW CUCTASEC
1"(18,19,12,1,2, 11,14,20)

2" (6,13,16,3)

3"(4,5,7,8,9,10,15,17)
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Scree plot for average linkage method

150

100

S0

1 4 ) 8 =] 10 11 12 13
K-means algorithm.

Case Number Name Cluster Distance

1 GENE_1 1 3,676
2 GENE_2 1 3,676
3 GENE_3 3 3,133
4 GENE_4 2 ,623
5 GENE_5 2 ,623
6 GENE_6 3 ,937
7 GENE_7 2 2,353
8 GENE_8 2 ,280
9 GENE_9 2 ,280
10 GENE_10 2 ,280
11 GENE_11 1 3,256
12 GENE_12 1 272
13 GENE_13 3 1,106
14 GENE_14 1 3,394
15 GENE_15 2 1,372
16 GENE_16 3 2,376
17 GENE_17 2 2,460
18 GENE_18 1 2,283
19 GENE_19 1 2,283
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20 GENE_20 1 2,680

Me tnv xprion tou SPSS avaAuoape ta idlta Sedopéva XpnNOLLOTIOLWVTOG

ovotadomnoinon k-péowv (k = N/Z ) KOl aATtd TOV MAPATAVW VA KA

daivetal n taflvopnon tov kaBe otolyelov otnv ekdoTotTe cuotada.
stnv 1" ouotdda nepiéxovrat ta otoyeia [1,2,11,12,14,18,19,20] otnv 2"
[4,5,7,8,9,10,15,17] kaw otnv 3" [3,6,13,16]. Ta otoxeia nmou Bpiokovtat
o€ KaBe cvotada opolalouv MePLOCOTEPO UETOEY TOUG.

Cluster Error
Mean Square df Mean Square df F Sig.
VAR1 ,242 2 1,258 17 ,192 ,827
VAR2 ,947 2 ,261 17 3,622 ,049
VAR3 345,938 2 3,831 17 90,302 ,000
VAR4 ,527 2 ,466 17 1,130 ,346

Ao Tov mapandavw mivoaka tng Anova ¢paivetal 0Tl povo n petaBAntn
VAR3 (p=0,001) €xEL OTOTIOTIKA ONUAVTIKO POAO OTOV SLaXWPLOUO Kal
™V Snuloupyila Twv mapandvw cuotadwv. To idlo cupnmépaopa pmopet
va Byet ko ano 1o pafdoypappa mou akoAouBel yia tnv KABe
ovotada(elkovad).
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Ewkova 6.

2UYKPLON QUITOTEAECHATWV.

ATO O Topanmavw amoteAEopata Twv PeBodwy, n pEBodol tou MARPoUG
KOLL TOU LECOU oUVOEDHOU KaBwG Kal oL cuoTAadeC mou mpogkuoav amo
Vv ocuotadornoinon k-péowv sivat akplBwg (OLeg
[(1,2,11,12,14,18,19,20), (4,5,7,8,9,10,15,17), (3,6,13,16) ] evth ard tnv
HEB0SO Tou amAou cuvdeopou npogkuPav 5 cuotadeg

{17 (18,19,11,14,20,12), 2" (9,10,8,4,5,15,17,7), 3" (1,2), 4" (6,13,16), 5"
(3) }.H teAevtaia ivat kat n kataAAnAotepn pEBodog kabwe pag Sivel
KOAUTEPN ELKOVA YLOL TNV CUCXETLON TWV SESO0UEVWV.
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ALOAOYNON TWV AMOTEAECUATWV.

O anoTEPOC OKOTIOG EVOC TIELPAMATOC LKPOCUOTOLXELWV €lval Kuplwg N
KATavONon TwV KNXAVIOUWY VOGS BLOAOYLIKOU CUCTAUOTOC.

To amotéAeopa HLaG LEAETNG TT.X. CUYKPLONG TAEEWVY, OV KOL TIPOKELTOL
yla pia opBn apyikn mpoogyylon, 6ev ouvelodEpPEL LOLALTEPWC TTPOC TNV
katevBuvon auvtn(lrizarry 2009). N autod, n avaluon dedopévwy
HULKPOOUOTOLXELWV OTIWG OL LEAETEG avakAAUPNG Tafewv TIPEMEL va
ouvodevovtal amnod pia KataAAnAn dgutepoyevr avaluaon, n onoia
evowpatwvel Brodoyikn yvwon(Tarca,Romero,Draghisi 2006) . lNa va
TipaypatomnolnBel KATL TETolo, SnNAadn TNV KATAVONOoN TWV UNXAVLIOUWY
€VOG BloloylkoU cuothpatog €xouv avantuOel ol €€ng pebodol,
YVWOTEC Kol w¢ pEBodoL avaluong katnyoplwy yovidiwv. MpokeLtal ya
OTATLOTIKOUG EAEYXOUC, TTOU AMOSELKVUOUV AV UTIAPXOUV OTATLOTIKA
ONUOVTIKEG Sladopeg Hetall SUo Selypdtwy pLag mpokabopLlopevng
katnyopiag yovidiwv. Ot péBodol autég xwpilovtal o U0 KUPLEG
Katnyoplec.

o) TNV avaAuon unepeknpoownnong (Over-Representation Analysis
ORA)

B) tnv avaAuon cuvaBpolotikol BaBuol (Aggeregate Score Analysis —
ASA ).

AVAAuGonN UMTEP-EKTIPOCWTINONC.

Me tnVv ouyKeKpLUEVN HEBO0SO Bewpoupe we eloodo Eva KataAoyo
Stadopikwg ekdppaldopevwy yovidiwv Kal ylo KaBe katnyopia yovidiwv
eAEYXEL £V 0 aplBUOC TwV Sladoplkwe ekPpalopEVwY yovidiwy Tng
OUYKEKPLUEVNG KaTnyopLlag elval onUavtika HeyaAUTEPOC (A ULKPOTEPOC)
Qo aUTOV Iou Ba avapevotav av ta yovidia eiyav emhexBel tuyxaia
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(Russel Meadows, Russel 2009). Mo tnv mpaypatwon autol Tou
eAéyxou,6nAadn yia tnv e€akpiPwon TwV CTATIOTIKA ONUAVTIKWY
KOTNyopLwV yovidilwv XxpnolpomoLeital mapaAlayn Tou eAEyxou X2 o€
TIVOKEG OUVADELOG TIOU ELVAL KOL O TILO AELOTILOTOG YL EAEYXO HEYAAOU
aplOpov yovidiwv (Rivals 2007).

AvaAuvon cuvaBpolotikol Badbuov.

OL 8V0 1o Sadedopéveg pebBobdol eival a)n avaluon EUNMAOUTIOHOU
Katnyoplwv yovidiwv (Gene Set Enrichment Analysis — GSEA) (Mootha
2003,Subramanian 2005), B)n avaAluon onUavtikotnTog TG AElToupyiag
Kal Ekppaonc (significasnce Analysis of Function and Expression — SAFE)
(Barry, Nobel and Wright 2005). l'evikotepa kat ol SUo péBodot
afLoAoyouVv TNV KOTavoun TwVv yovidiwv piag katnyoplag otnv Katataén
auth, UTtoAoyi{ovTaC OTATIOTIKEC CUCOWPEUTIKOU abBpoiopatod.

Katnyopieg yovidiwv

Entiong mMoAAEG LEAETEG XPNOLUOTIOLOUV TIPOKOOOPLOUEVEG KATNYOPLES
yovibiwv ol omoieg €xouv mpokU P eL amo MaAaloTeEPEG HEAETEC.OL
Katnyopleg auteg eivat dLaBEapeg o dSnuoaoteg Baoelg BloAoyikwv
dedopévwv.H avtiotoixnon yovidiwv yivetal o€ 0poug yoviSLaKAg
ovtoloyiag o Bloxnuikeg odou¢...(Russel,Russel and Meadows 2009).

H yoviblakn ovtoAoyia(gene ontology) cuUBAAEL OTOV UTIOUVNUATIONO
TWV YoVISiwv Kal TwV MPoloVIWY TOUG, CUYKEKPLUEVO LOG TIEPLYPAPEL TIG
8LOTNTEC TWV YoVLISiwy Kol TwV TIPOTOVTWY TOUG AVAUECSO OTLG
Sladopetikeg Baoelg Sedopuévwy HEOW ULAC KOLVNC YAWoOoAC.

20vOeon peAetwv

Ot peA€TeC ou adopolV TIELPAUATO LLKPOCUCTOLXELWV E(VaL YVWOTO yla
TNV LELWHEVN EMOVOANTITLKOTNTA TOUG.Ma AUTO KOL ONUOVTLKO POAO OTLG
OUYKEKPLUEVEG LEAETEC ATMOTEAEL N 0UVOEON HEAETWY, KABWG CUUPBAAEL
otnv dte€aywyn HEAETWY Xpnolpomolwvtag Sedopéva KoL OToLXELD Ao
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TIAAOILOTEPEC SNUOOLEVUUEVEG LEAETEC.AUTO BonBa otnv avénon tng
ETAVAANTITIKOTNTAC OAAA Kal TNV avaAuon Twv (Slwv Sedopévwy pe
SLahEPETIKO TPOTIO OO TOUC EKAOTOTE EPEUVNTEC TO OTIOLO LIE TN OELpA
TOU OUMPBAAEL oTNV yevikeuon Twy anoteAeopdatwv(Russel,Russel and
Meadows 2009).Entiong pe tTnv cUvBeon HEAETWVY OL EPELVNTEC Sev
QVTLLETWITI{OUV KOl OLKOVOULKO TIPOPBANUA KaBwg XpnoLomololV
debopéva Slabéoipa ano mMaAaLOTEPEG UEAETEG.

ZOvoyn —ZUMIEPACHOTAL.

H xprion twv aAyopiBuwv cuctadomoinong HUKPOCUCTOLXELWV EXEL TO
TIAEOVEKTN A OTL prmopel va e€etalel Tautoxpova tnv Ekppacn XALadwy
yoviSiwv Kal evOeikvuTaL YLOL CUYKPLTIKEG LEAETEG YOVIOLWUATWY EVW
OO0V LELOVEKTNUA TNG €lval To UPNAS KOOTOG KaL N avoakpifela Twy
QTOTEAECUATWY AOYW TEXVLKWYV TPOoBANUATWV.M auTo €lval onUavTLKO
va oNUELWBEL OTL Ta amoTteAEopaTa TwV aAyopLlOpwy opadomnoinong
elval amAEg HaBnuaTtikeg eppnveieg twv dedopévwy Kal dev eival
amoPaitnTo va £X0UV OXECN UE TNV KOTAvONnon Twv BLOAOYLKWV
pnxaviopwyv. Ot alyoplOpot mou emAEXBnKaV KATA TNV SLAPKELD TNG
avaAuong KaBwc KoL oL TTAPAUETPOL TTOU XpnoLpomnowénkayv, Ba €xouv
onUovTIKNA enidpaon ota cupnepacpata mou Ba e€axbouv anod tnv
avaAuon.H tepapyikn cuoctadormnoinon cupBAAAEL Kuplwg oTNV
amelkovion Twv dedopévwy, Selvovtag 0TOUC EPEUVNTEG APXLKA HLaL
SuvaTtotnTa yla TNV MEPALTEPW KOTAVONON TWV AMOTEAECUATWY OF
ox€on Pe tnv cvotadormnoinon k-pecwv.To MAEOVEKTNHUA OLUTO TNG
LEpAPXLKNC ouoTtadomoinong elvatl kot auto o TNV Kablota
KOTAANAOTEPN yla TNV avaAuon S€S0UEVWV ULKPOCUOTOLXELWV. T
noplopata Twy mapanavw HeBodwv dev npénel va ekAndBoUV w¢
armoAuTa yeyovota aAAA w¢ UTTOBECELG yLa TIEPALTEPW EEETAON KOl
avaAuon.
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