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EYXAPIZTIEZ

Oa ABeAa apyIKA va guxaplioTAow OAoug Go0UG CUVEROAQV PE OTTOIOVONTIOTE TPOTTO
oTnV €mMTUXA €KTTOVNON QUTAG TNG SITTAWMATIKAG epyaciag. EIdIKOTEPQ, €uxapIoTw
Bepud TOV KABNYNTH K. AAECavdpo [ewpyakida yia Tnv emifAewn autig Tng
OITTAWMATIKNAG €pyaoiag, yia Tnv TIOAUTIMN PonBeid Tou KOBWG Kal yia TNV
EUTTIOTOOUVN TTOU Pou £€0¢g1Ee KATA Tn OIAPKEID TNG EKTTOVNONG TNG. TN CUVEXEIQ,
euxapioTw 1B1aiTEpa TOV €peuvnTr) Tou I6pUuartog latpofioAoyikwy Epeuviov NG
Akadnpuiag ABnvwyv, K. lwéavvn MixaAGTTOUAO yia TNV CUVEPYACIa TTOU €iXANE Kal TN
BoriBeia TTOU Pou TTPOCEPEPE, TTAPEXOVTAG POU T ATTAPAITNTA YVWOTIKA £PYAAEgia.
Oa ABeAa akdun va euxapioTAow Tov K. MNMavteAr MTTayko yia tnv atmmodoxr Tng
TTPOOKANONG VO CUUMETEXEI OTNV TPIPEAN €mMTPOTI €E€TAONG TNG Trapouoag

OITTAWMATIKNG Epyaciag.
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ABSTRACT
Introduction

lonizing Radiation (IR) is currently one of the most common treatments for all types
of cancer patients i.e. 60-70% of all cancer cases will be treated with a type of
radiation treatment within the time course of therapy. A significant proportion of
patients treated with radiation will exhibit a variety of adverse toxic effects ranging
from mild ones like fatigue up to severe ones like pneumonitis and even death or
secondary primary cancer. One of the most current challenges in radiation therapy is
to secure effective tumor treatment and at the same time increase disease-free
survival for the patients with minimum side effects from radiation. Different lines of
evidence suggest the involvement of inflammation and oxidative stress to be the

main contributors of radiation late effects.

Our hypothesis is that the radiosensitivity of human cancer patients undergoing
radiation therapy may be predicted by the study of specific genes involved in
radiation response. Therefore, the main goal of this project is the identification of
such genes, so that we can create a library of prognostic biomarkers for patients
treated with radiation therapy and optimize clinical protocols to achieve personalized

therapeutic regime.
Materials and Methods

Patients with breast or head and neck cancer were categorized as normal reactive or
sensitive after being irradiated for the first time. Blood samples of these patients
were collected two to three years after their first irradiation session. Immortalized cell
lines were produced from every blood sample. The cell lines were irradiated (non-
irradiated cells were used as controls) and the gene expression of both irradiated

and non-irradiated cells was determined using microarrays.

Genome-wide expression analyses were performed on whole blood samples from
breast cancer survivors classified according to fibrosis, chronic fatigue and
depression status, 2—6 years after diagnosis. Survivors with no fibrosis, fatigue or

depression served as controls.



Raw data from the aforementioned projects were downloaded from GEO public
microarray database. Data from GSE40640 and GSE14786 GEO series were
background-corrected, log2 transformed and quantile normalized, using packages
(such as limma) from Bioconductor suite (an open source, open development
software project to provide tools for the analysis and comprehension of high-
throughput genomic data, based primarily on the R programming language).
Empirical Bayesian statistics was used for the identification of statistic significant
differentially expressed genes between various patient categories.

WebGestalt (WEB-based GEne SeT AnalLysis Toolkit) was used for the
interpretation of the lists of the differentially expressed genes, which were derived
from our analyses. The tool employs hypergeometric distribution analysis and FDR
multiple testing adjustments to identify over represented gene terms from GO,

KEGG, WikiPathways, TransFac, Pathway Commons, etc, in gene lists.
Results

The first analysis indicated that there were no noticeable differences between the
blood samples of sensitive or normal reactive patients. Nevertheless, 41 genes were

differentially expressed between treated and untreated blood samples.

Term enrichment analysis indicated many overrepresented terms, such as:
‘response to DNA damage stimulus”, “p53 signaling pathway”, “p53 pathway”,
“‘miRNA regulation of DNA Damage Response” and NF-kB.

The second one produced no significant results.
Discussion

The way blood samples were treated in the first dataset (they were taken 2-3 years
after patients had received radio treatment and subsequently white cells were
immortalized and cultured prior to experimental irradiation) resulted in the
disappearance of any differentially expressed genes in the blood of normal reactive
and sensitive patients before and after treatment. On the other hand, 41 genes were
differentially expressed in the derived cell lines upon irradiation, irrespective of the
sensitivity status of the patients. Biological term enrichment showed that these genes
play important roles in the p53-guided DNA damage response and the activation of T

—cells via NF-kB activation.



Keywords: radiosensitivity, radiation side effects, radiation late effects,

bioinformatics, microarray analysis, biomarkers.



NEPIAHWH
Eicaywyn

H 1oviCouoa akTivoBoAia eival ofuepa pia atrd TIG TTI0 KOIVEG BEPATTEIEG YO OAOUG
TOUG TUTTOUG a0BevwV PE Kapkivo, dnAadn 60-70% OAwv Twv TTEPITITWOEWYV KAPKIVOU
Ba TTPETTEI va AVTIMETWTTICOVTAI JE KATTOIO €i00G aKTIVOBEPATTEIOS EVIOC TOU XPOVOU
NG Beparreiag. & onUAvTIKO TTOO00TO ACBOeVWV TTOU OKOAOUBNOE aKTIVOBEPATTEIX
TTOPOUCIACETAI WA TTOIKIAIG OUOPEVWV TOEIKWYV ATTOTEAEOUATWY TTOU KUpaivovTal atrd
ATTIA, OTTWG KOTTWON, MEXPI ooBapd, OTTWG TIVEUMPOVITION, akOua Kal Bdvarto n
OeutepofaBuIo TTpwTOTTAON Kapkivo. Mia atrd TIG 1Mo TTPOCPATES TTPOKANCEIC OTNV
OaKTIVOBepaTTEia €ival va eEaO@ANIOEl TNV ATTOTEAEOUATIKN) €GAAEIYn Tou OyKOU Kal
TAUTOXPOVA VA augnoel TO TTPOCOOKINO (WG TwV aoBevwY, atTaAAayPEVWY aTTO TOV
KAPKiVO Kal e EAAXIOTEG TTAPEVEPYEIEG ATTO TNV OKTIVOBOAIa. AIGQOPES ETTIOTNHUOVIKEG
épeuveg utrooTnpidouv OTI N CUUPMETOXN TNG PAEYMOVAG Kal TOU OEEIBWTIKOU OTPEG
gival o1 KUpIOI OUVTEAEOTEG OTNV  TIPOKANON  XPOVIWV OTTOTEAECUATWY  AOYW

OKTIVOBOAIQG.

H umdBeory pag eival 0TI n akTivoguaiodnoia Twv acBevwv WPE KApPKivo TTOU
uttoBdAAovTal o€ aKTIivoBepatreia JTTOpei  va  TTPORAEPBEl  a1md TN MEAETN
OUYKEKPIMEVWY YOVIOiWV TTOU EUTTAEKOVTAI OTNV avTidpacon o€ akTivoBoAia. Q¢ ek
TOUTOU, O KUPIOG OTOXOG TNG €Pyaciag auThg €ival 0 TTPoadIoPIoUOS TWV YovIdiwv
QUTWV, £TO1 WOTE va dnuIoupynBei pia BIBAIOBAKN TTPOYVWOTIKWY BIODEIKTWYV YIA TOUG
a0Bevei¢ OTOUG OTToIOUG £yive BepaTreia e akTIVOBOAiIa Kal va BeATIOTOTTOINBOUV TO

KAIVIKG TTPWTOKOAAQ yia TNV ETTITEUEN EEATONIKEUNEVNG BepaTTEiag.
MéBodog

AcBgveic Pe KapKivo TOu JOOTOU A KAPKiVOU KEQAARGS Kal Adigou Tagivountnkav wg
QUOIOAOYIKOI ] euaiocOnTol JETA TNV AKTIVOBOANGCHN TOUG yia TTpwTn gopd. Ta deiyuara
QigaTog TWV AcBevwov auTwv CUAAEXBNKav dUo peE Tpia Xpovia UETA Tnv TTpwTn
ouvedpia akTivoBoAia. 'ETreira, aBavatoTroinuéveg KUTTAPIKEG OcEIpEG TTaprnxénoav
amdé kaBe Ociyya aipyatog. O1 KUTTApPIKEG O€IpPEC  akTIvOBoAnOnkav (Ta un
OKTIVOBOANUEVA KUTTAPA XPNOIUOTTOINBNKAV wg «controls») Kai n yoviBIakr €Kepacn
TWV  OKTIVOBOANUEVWY  Kal  PN-AKTIVOBOANUEVWY  KUTTAPWY  TTPOCOIOPIOTNKE

XPNOIUOTIOIWVTAC HIKPOCGUCTOIXIES.



AKOun, €yivav avaAuoelig €KQpaong Tou yovidlIwUaTog o¢ deiypaTa aipatog atrd
Q0BEVEIC YE KAPKiIVO TOU JOOTOU TTOU TA&IVOUNBnKav cUP@WYa JE TNV KUCTIKN ivwan,
TNV XpOvia KOTIWON Kal TNV KATaotaon Tng KaraBAiyng, 2-6 xpdévia PETA Tn
odldyvworn. Or  em{WVTEG  XWPIG KUOTIK  ivwon, KOTTwon 1 KatdbAiyn,

XPNOIJOTTOINBNKAV WG «controls».

Ta TTpwToyev dedouéva atrd TIG TTPOAVOPEPOEVTEG €peuveg TTAPONKav atrd Tn
onuéoia Baon dedouévwy pikpoouaoToixiwv GEO. Ta dedouéva atod 1i¢ GEO oeipé,
GSE40640 ka1 GSE14786, emetepyaotnkav e TIG €€N¢ Oladikaoieg: d16pbwaon
uttoBdBpou, log2  petaoxnuaTioydg,  OTaTIOTIKA  quantile  opaAoTtroinon,
XPNOIMOTTOIWVTAG Ta TTAKETA (OTTwG limma) a1rd Tn couita Bioconductor, Baciféuevol
KUupiwg 0Tn YAwooa TrpoypauuaTtioyou R. Xpnoipgotroirénkav ol Empirical Bayesian
OTATIOTIKEG MEBODOI yia TNV TAUTOTTOINON TWV OTATIOTIKA ONUAVTIKWY OIapopIKda

EKQPACOPEVWYV YOVIBIWV PETAEU TWV dIOPOPWY KATNYOPIWY 00BEVWV

TéNog, T0 WebGestalt (WEB-based GEne SeT AnalLysis Toolkit) xpnoigotroinénke
yia TNV €puNVEiad Twv AIOTWV TwV OIaPOPIKA EKPPACTHEVWY YovIdiwv, Ta OTToia
TTpoékuyav atrd TIG avaAuoelg yag. To WebGestalt yéow €KBETIKWV KATAVOUWY KAl
FDR (False Discovery Rate) pebodwv TAUTOTTOIEI TOUG UTTEPEKTTPOCWTTNHEVOUG
opoug atrd yovidlakég Aioteg Omwg: GO, KEGG, WikiPathways, TransFac kai
Pathway Commons.

ATtroteAéopara

H mpwtn avdAuon £3ei1ge 611 dev UTTPXAV OEIOONUEIWTEG DIOPOPEG PETALU TwV
OEIYMATWY aipaTog TwV euaiocbnTwyv r @uoiohoyikwyv acBevwy. Map '6Aa autd, 41

yovidia ekppaoTnkav dIa@opIKA YETAEU aKTIVOBOANUEVWY Kal PN OEIYUATWY aipaTod.

H avdAuon eutTrAouTIOnoU UTTEDEICE TTOAAOUG UTTEPEKTTPOOWTTNHEVOUS OPOUG, OTTWG:
«aTroKpIon 010 £pEBIopa Adyw BAaBwv oto DNA", "p53 086G onuaToddoTnong», «pd3

000¢", "pubuion miRNA tng avtidpaong o€ BAGBN Tou DNA " kair NF-kB.
H deUTepn avaAuon dev TTapryaye OnNUAvTIKA ATTOTEAEOUATA.
zugnTnon

O 1pOTTOG pE TOV OTToI0 eTTECEPYAOTNKAY Ta dgiyuaTa aipaTog (EAfOnoav 2-3 xpovia
META TNV AAEN Twv OUVEDPIWYV OKTIVOBEPATTEIAC TWV a0BevWV Kal aBavaTtotroinuéva

AEUKA KUTTOPpa KOAAIEpYNONKaAv TIpIvV 1T TNV TTEIPAUATIKI AKTIVOBOAIQ) €ixe wg



atroTEAEOUA TNV €€aQAVION OAWV TwV dIAPOPIKA EKPPACHUEVWY YoVIBiwV OTO aiud
TO00 TWV QUOIOAOYIKWY OCO0 KOl TWV €uaiobnTtwv acBevwv TIpIV Kal PETA TN
Beparreia. A6 TNV AGAAN TTAeupd, 41 yovidia ekppaoTnKav dIOPOPIKA OE KUTTOPIKES
O€IPEG META TNV aKTIVOBOANON, aveCapTHTWG TNG KATACOTOONG €uaiobnoiag Twv
aoBevwy. H dladikacia Tou PBIOAOYIKOU €uTTAOUTIOUOU £8¢e1Ee OTI autd Ta yovidia
TTaifouv onuavTikd poéAo otnv kaBodnyoupevn BAGRN Tou DNA atré Tnv p53 066 Kal

OTNV EVEPYOTTOINON TWV T-KUTTAPWYV PECW TNG evepyoTToinong Tou NF-kB.
NECeIG-KAE1014:

OKTIVOEUQIOONaOia, avetmOuunTeG TTapeVEPYEIEC AOYW OKTIVOBOAIOG, HOKPOXPOVIO
atmmoTeAéopaTa AOyw aKTIVOBOAIag, BIOTTANpO®OpPIKY, avaAuon MIKPOCUGTOIXIWY,

BIOBEIKTEG.
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1. EIZArQrH

1.1 Kapkivog

O kapkivog gival pia atrd TIG aoBEvVeEIEG TTOU YVWPICOUPE TNV UTTAPEH TOu aTTO TOTE
TTOU dpxloav va Kataypdgovtal o dpacTnpIdTNTEG TWV AVOPWTTIVWY KOIVWVIWV.
2AMEPa Bewpeital 0TI 1 oToug 4 BavaTtoug otnv EupwTraikry ‘Evwon ogeileTal o€
kapkivo oUuewva pe otoixeia TG Eurostat!. Ao 1o 2002 éwg 10 2011 onuelkdnke
augnon katd 6,3% o710 TT0000TO Twv BOavatwv TOU O@EiAovVTal O€ KAPKIVO.
2Uykekpipéva 1o 2011 o kKapkivog TTpokdAece 1,28 ekatopuupia Bavartoug otnv «EE

TWV 28», apIBPOG TTOU avTIOTOIXEI 0TO 26,3% TOU GUVOAOU TWV BavAaTwy.

O1 M0 KOIVEG HOPYEG BavaTneOpou KapPKivou gival 0 Kapkivog Tou Trveupova (20,8%
TwV Bavatwyv atrd Kapkivo), Tou Traxéog eviépou (11,9%), Tou paotou (7,2%), TOU

TTaykpéatog (6,1%) kai Tou TTpooTdarn (10,2% Twv avdpwv).

H mBavotnTa BavaTou atrd Kapkivo gival upnAdTepn yia Ta ATOPa KATW Twy 65 £Twv

(37,1%) ka1 xaunAoTEPN yIa Ta ATopa Avw Twv 65 eTwv Kai (23,8%).

Ta upnAdTEPA TTOCOOTA BavAToU ATTO KAPKIVO OTOUG TTVEUNOVEG KATAYPAPOVTAl OTNV
Ouyyapia (26%), otnv OANavdia (24,6%), o1o BEAyio (24,5%) kai otnv MNoAwvia kai
TNV EANGOQ (24,1%). ZTnv EANGDQ, o1 Bdvarol atmd kapkivo 1o 2011 avTioToiyouoav
o710 24,6% TOU OUVOAoU Twv Bavatwy (37,7% yia Ta ATopa KATW TWV 65 €TWV Kal
22,2% avw Twv 65 €TWv). MeTd TOV KOPKiVO 0TOUG TTVEUPOVEGS (24,1% Twv BavaTtwyv
atrd KOPKivo), n 1Mo Kowviy popery Bavatngdépou kapkivou otnv EAAGda eival o
KAPKivog Tou TTaxéog eviépou (8,9%), Tou paotou (6,9% évavm 7,2% otnv EE), Tou

TTaykpéatog (5,7%) kai Tou TTpooTdTn (5,6%).

O kapkivog atroteAei TTOAAQTIAR dlaTapaxr Twv KUTTAPWV Kal PHOAOVOTI ouviBwg
eMavifeTal wg Oykog (dIdykwon-utrepTTAacia) TTou atrapTifetal amd o Pala
KUTTAPWYV, 0 0paTog OYKOG €ival TO ATTOTEAECHA PIAG OAOKANPNG OEIPAG KUTTOAPIKWYV

aAAaywyv o€ yovidlia TTou PTToPE va €xouv TTApel TTOAAG Xpovia yia va Yivouv.

O 1pdTTOG PE TOV OTTOIO T KUTTOPA AugAvovTal o€ apIBuo ival TTapduoiog yia 6Aa Ta

OWHATIKA KUTTapa Kal TrepIAaUBAvEl TNV avATITUEN OAWV TWV CUCTATIKWY TWV

! http://ec.europa.eu/eurostat/documents/2995521/6131615/3-25112014-BP-EN/aab2c2d3-aed9-430a-a561-
e188b8ef49d8
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KUTTApWV (augnon Tng padag Twv KUTTApwV) TTou akoAouBeital atmmd tn diaipeon yia

TN dnuioupyia dUo BuyaTPIKWY KUTTAPWV.

O1  o6ykor ouvnBwg avayvwpilovtar ammd TO yeyovog OTI Ta  KUTTAPO
TTOAQTTAaOIGdovTal avwPoAa KATW a1t éva KABEOTWS YEVWHMIKNG aoTABeIag Kal
€I0IKA PeETaANGEEWY o€ yovidla KaTaoTOARG oykoyéveong (tumor suppressor genes).
‘ETO1 dia Aoyikd atrodekTr) €¢Aynon €ival 0TI Ta KAPKIVIKA KUTTapa dlagEPouV aTrd Ta
QUOIOAOYIKA AOYW TNG PN avTidpaoNng TOUG O€ KAVOVIKOUG UNXAVIOUOUG EAEYXOU TNG
KUTTOPIKAG dlaipeong kal ammomTwTikoUu Bavdtou. Miag kai UTTApXOuv QpKETOI
OIAPOPETIKOI TTAPAYOVTEG TTOU CUPHETEXOUV, T OAAOIWPEVA KUTTOPA MTTOPOUV VA
€€OKOAOUBNOOUV VO QVTOTTOKPIVOVTAI OE OPICUEVOUG HPNXAVIOPOUG aAAd OxiI o€
aAAoug. Mia TTepaITéEpw ETTITTAOKK €ival OTI OPICHEVOI KUTTAPIKOI OYKOI, APNECWG UETA
TO METAOXNUATIONO TOug TTBavov va unv diaipouvtal kaBdAou. Me Baon autd Ta
XOPAKTNPIOTIKA TOEIVOUOUUE TOUG OYKOUG O€ TPEIG KUPIEG OPADEG:

1) O1 kaAonBeig Oykol JTTOPOUV VO  EPQAVIOTOUV O  OTTOIOONTIOTE  10TO,
avaTrTuooovTal TOTTIKA Kal TTPOKaAOUV BAAReC €EauTiag Tng TOTTIKA TTiEONG TTOU
aokouv. QoT600, TO BACIKO XOPAKTNPIOTIKO TOug gival OTI dev eEATTAWVOVTAI O€
MOKPIVEG TTEPIOXEG.

(2) Or in situ éykol avarmTuooovTal oUuVABwG oTo €mBRAI0 (Eikéva 1) Kal gival
OXeOOV TTAVTA WIKPOI. Ta KUTTAPA €XOUV TN HOPQPOAOYIKA EUOAVION TWV KAPKIVIKWYV
KUTTApWV OAAG TTapapévouv oTo €mBNAIOKO oTpwpa. Agv dlaoTrouv Tn Bacikn
MEMBpPAvN Kal uttooTNPICouV TO peoéyxuua (Eikéva 1). Aidgopol Babuoi duottAaciag
MTTOPOUV Va TTPOKAAECOUV KAPKIVO.

(3) O1 kapkivol gival TTAAPWG AVETTTUYUEVOI KOKONBEIG OyKOI PE pia €10IKH IKavoTATA
va d100TToUV KAl VO KOTAOTPEPOUV TO UTTOKEINEVO PECEYXUMA (in situ €il0BoAR). Ta
KAPKIVIKA KUTTAPA XPEIACOVTAl BPETITIKEG OUTIEG HEOW TNG KUKAOPOPIOG TOU QiaTOg
Kal TTapdyouv HiIa o€lpd ammd TTPWTEIVEG TTou OIEYEipoOUV TNV  AVvATITUEN TWV
QIMOPOPWYV ayYEIWV EVTOG TOU OYKOU, ETTITPETTOVTAG £TO1 Pia ouvexr avamTtuén. Ta
véa ayyeia degv gival KOAQ OXNUATIOUEVO Kal €ival EUKOAO VO KATOOTPAPOUV, WE
aTTOTEAECHA Ol OYKOI VO UTTOPOUV va BIEIoOUCOUV TOOO O€ auTd, 000 KAl OTA AEUPIKA
ayyeia. Opavopata OyKwv JTTOPEl va MPETaQEPOOUV aTTd aAuTA O TOTTIKOUG
Aep@adéveg | o€ Opyava TTou Bpiokovtal o€ AAAEC TTEPIOXEG KAl EKEI PTTOPEI va

TTapaxBouv kal deutepoyeveig Oykol (PeTaoTAoElg) (Eikdva 1).
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Eikova 1: Tutmkog 10TOG TTou JeiXVel TIG ETTIONAIOKEG KOI JECEYXUMATIKEG OCUVIOTWOEG.

O1 kapkivol PTTOpPEl VO TTPOKUWOUV O€ OTToI0dNTTOTE 10TO. MTTopei va uTtapgel
METAOXNMATIONOGS atmd KahonBeig o kakonBeig (Eikéva 2), aAAd autd dev 1o0XUEl
avTa. NoAAoi kaAonBeIg dykol dev yivovTal KakonBeig. Autd e€aptdrtal atmmd TRV OAn
dladikaoia €Taywyng Kal avatTuéng Tou Oykou (kapkivoyéveon) (Gudjonsson and
Magnusson, 2005). H diadikaoia auTh, cival TToAudidoTarn. Baoel autig, Bewpeital
OTI Ol KAPKivol TTPOKUTITOUV PETA aTtro Mia pJoakpd AavBdvouoa trepiodo Kai gival TTio
QTTOTEAEOUATIKEG Ol TTOAAQTTAEC GUVEDPIEC OTNV EQApPUOYN TNS KapKivoBepaTreiag atrd
Mia puévo epapuoyn.

Oewpeital 611 uTTdpyxouv TouAdxioTov Tpia Bacikd OTAdIO TTOU E€PTTAEKOVTOI OTNV
kapkivoyéveon (Pitot, 1993). To mrpwTo €ival T0 oTddio évapng kai TTepIAauPBAVEI
METOAAQEOYOVEG €TTIOPACEISC TOU KAPKIVOYOVOU TTapdyovTa Tr.X oTa BAACTOKUTTAPO
Tou OéppaTog. To deUTEPO OTADIO, TO OTIOIO WPTTOPEI va TTPOKANBEI atmd TroIkIAia
TTaPAYOVTWY TToU OEV €ival AUECT KAPKIVOYOVol atrd Yovol Toug, Eival N TTPoaywyn.
Xpovia €kBeon 0€ KAPKIVOYOVOUG TTaPAYOVTEG TTPOKAAEI TTpowBnaon TTapayoéviwy, Ta
BnAwpata (kahonBeig dykol Tou d€puaTog). H kUpia eTTidpacn Tou TTPOAYWYEWV
@aiveTral va gival n IKavotnTd Toug va TTPOKAAOUV KAWVIKK ETTEKTACT TWV APXIKWV

KUTTApwv (Garcia et al., 2000). T€Aog, oTo TpiTo 0TAdIO, TNV €EEAIEN, OpIOUEVOI ATTO
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QUTOUG TOUG KaAoNBEIG GyKOoUg, €iTe auBOpunTa €iTe PETA ATTO TTEPAITEPW €KBEON O€

KAPKIVOYOVEG Ouaieg, e¢eAicoovTal o€ ETTIOETIKOUG OYKOUG.

Accumulation of heritable changes

r>
L
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invasion tumour

nciome j\ A /A

Metastasis possible

3

0 P 20 yvears

Eikéva 2: H avamtuén Tou dykou Ocixvel TNV eEEAIEN ATTO QUGCIOAOYIKO O€ TTEURATIKO OYKO PECW TNG
OUOCWPEUONG KANPOVOUIKWY aAAaywv KaTd Tn SIdpKEIa PIOG PMOKPAS XPovIKAG TTepIddou O Babudg
ATTOKTNONG QUTWYV TWV aAdaywv eEapTtdatal atrd TIG TEPIBAANOVTIKEG €KBETEIG Kal TNV avTidpaan Tou
&evioth (Hirvonen, 1995).

H AavBdvouoa 1repiodog YETAlU TNG Evapéng Kal TNG ENPAVIONG OYKWV gival JeYAAN.
2TOoV AvBpwTro, PETA atrd €kBeon oO€ PIOUNXAVIKOUG KAPKIVOYOVOUG TTOPAYOVTEG,

MTTOPEI va TTapel péExpP! Kal 20 xpovia TTpiv oI GyKOol va avaTTuxbouv.

lMoAAoi gival o1 TTapAyovTeG TTOU EUTTAEKOVTAI OTNV AVATITUEN Tou Kapkivou. Autoi
epIAauBavouv 1600 evdoyeveig TTapAyovTeG, OTTWGS N KAnpovouikh TTpodidbeon, 600
Kal €gwyeveic TTapdyovTteg, OTTwg n €kBeon o€ TTEPIBANAOVTIKA  KAPKIVOYOVA
(carcinogens) OTTwG O1APOPa YeEVOTOLIKA (genotoxic) aAAG Kal o€ POAUCHATIKOUG
IOYEVEIG TTapayovTeS. ‘Eva akOpa onuavTiKO XapakTnpIioTIKO €ival Kal n nAIKia, n
otroia Traiel onuavtikd poAo OTo €idOC Kapkivou TTou avamTuocel O acBevig
(Krtolica and Campisi, 2003). ZuyKekpIUEVO UTTOPOUV VA BIAKPIBOUV TPEIG KUPIEG

OMGdEeg €1dWV KapKivou avaAoya e TV nAIKia:

(1) EpPBpuikoi oykol, yia tTapddelypa, 10 veupoBAdoTwPa (OyKol TwWV €UBPUIKWV
VEUPIKWY KUTTAPWYV), O EUPPUIKOG OYKOG Tou veppou (6ykor Tou Wilms), 10

PETIVOBAGOTWA, K.ATT.
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(2) Oykor TTOU €p@aviovTal KUPIWG OTOUG VEOUG, VIO TTOPAdEIYUA, OPIOHEVES

AEUXQIMIEG, OYKOI OTA OOTA, OTOUG OPXEIG, KATT.

(83) Oykor pe ouxvotnTa eu@dviong avdloyn e Tnv auénon Tng nAKiag, vyia
TTOPAdEIYUA, OYKOI TOU TTPOOTATH, TOU TTAXEOG EVTEPOU, TNG OUPODOXOU KUOTNG, TOU

O£PUATOG, TOU JOOTOU, K.ATT.

Opiopéveg atrd TIG «VEAVIKEG» HOPPEG KAPKIVOU, OTTWG OPICUEVEG AEUXQIMIEG KOl
EKEIVEC TTOU TTEPIYPAPOVTAlI WG EUPPUIKES, TTIOTEUETAI OTI AVTIKATOTITPICOUV Evav
TTepIopIopévo aplBud alloiwoewyv (Krtolica and Campisi, 2002). Mepikoi ammé Toug
KapKivoug autoug, OTTwG TO OUYYEVEG PETIVORBAGOTWHA, TTpoépxovTal atmmd KUTTapa
TTOU TTEPIEXOUV NON €va KANPOVOUIKA YEVETIKO EAATTWHA KAl OTNV TTEPITITWON TTOU
MOVO éva ] dUO akOuN yeyovoTa aTTAITOUVTAI VIO TNV OYKOYOVIKOTNTA €VOG KUTTAPOU-

OTOXOU, N avaTrTuén Tou Oykou KaBioTatal oxXeddv avaTTOQEUKTN.

ZXETIKA PE TNV TPITN TTEPITITWON €vag NECOG AvOpWTTOG eKTIBETAI o€ OAN TN (W) TOU
o€ XaunAa emmiTreda €CWYEVWV KAPKIVOYOVWYV Kal gival TBavo 6T TOG0 0 XpOvog TToU
QTTAITEITAI VIO TNV OCUCCWPEUON TTOAAATTAWYV YEVETIKWY aAAQywv 000 Kal 0 XpOvog
yla TIG TTOAATTAEG @AOEIS TNG KAWVIKAG £TTIAOY 0odnyouv og OYKOUG apyoTeEpa OTn

Cwn Tou.

Mia GAAn TTpooéyyion yia Toug OYKOUG TTou TTPpoKaAouvTal Adyw nAIKiag, gival OTl e
TV au¢non TG nAIKiag uttdpxouv aAAayég oTo KUTTapIkO TTepIBAAAov (Albertson et
al., 2003), TTou To KaBIOTOUV TTIO AVEKTIKO WG TTPOG TNV €EEAIEN AAAOIWPEVWV KAWVWV
gite  emTpETTOUV 11 evBappuUvouv TNV TIPAYMATOTTIOINCN TNG VEOTTAAOUATIKAG
aAAoiwong, yia TTapddelyua, HETABOAEC OTO AvOOOTTOINTIKG ] OPUOVIKO CUCTANOTA A

aAANayEG OTO HIKPOTTEPIBAAAOV TOU 10TOU.

H oxéon tng avdamTugng tou Oykou o€ eVOOKPIVIKA €uaioBnTta opyava, OTTwg o
MOOTOG ] O TTPOCTATNG O€ NAIKIO TTOU OXETICETAI JE OPPOVIKEG aANayEC OTOV aoBevn,
QAIVETAlI VO EUTTAEKETAI OTO PUBPO AVATITUENG auTwv TwWV OyKwv. 'Evag amd Toug
POAOUG TWV OpPoVWV gival n BIEyEPON TNG dIAIPECNS TWV ATTOKPIVOUEVWY O OPUOVES

KUTTApwV, ONAAdr UTTOPEI va AEITOUPYHOOUV WG TTAPAYOVTEG TTPOAYWYNG.

H diadikaoia pe Tnv oTroia T KAPKIVIKA KUTTAPA avaTiTUooovTal KAl €CatTAwvovTal
TepINQUBAvEl OXI HOVO PETAAAAEN, AAAG Kal €TTIAOYA TWV PETOANAYUEVWY KAWVWV
(Oller et al., 1989). Autég o1 diadikaaieg eival o1 odnyoi TG €EENIENG TWV OyKWV.

MoTeveTanl 0TI €TTAVEIANUUEVOI YUPOI METAAAAENG Kal €TTIAOYAG CupPBaivouv KaTd Tnv
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O1dpKeIa TV owuaTIKWV £EEAitewv evog dykou. KaBuwg n yeveahoyia eEehicoeTal, Ta
KAPKIVIKG KUTTAPO OTTOKTOUV aufnuévrn QuTOVOdia Kal TEANIKGA IKAVOTNTA VIO
uerdoTaon. To xaunAd TTooooTo TNG METAAAAENS, TTou utrohoyileTal we 2:107 avd
yovidlo avé kuTtapikr diaipean yia KaAAiEpynuéva avBpwTTiva KUTTaPA ATTOKAEIEl TNV
atroKTNON TTOAAATTAWY PETAAAGEEWVY TauTOXPOVa aATTO £va POVO KUTTaPO. AKOUQ Kal
OTAV PEYAAEG KAPKIVOYOVEG DOOEIG epappolovTal, 0 HEYAAOG apIBUOS Twv duvnTIKA
Bavatn@épwyv PETAANAEEWY gival TTIBAvO va odnynoel o€ KUTTAPIKO BAvaTo Kal Oxi

OTIYMIQIO OE€ OYKOYOVIKOTNTA.

H akpIBAg yvwon Tou TUTTOU TOU KUTTAPIKOU OYKOU Kal N €KTAoN TNG £CATTAWONG €ival
atmmapaitnta oto oXedlaoud TnNG Bepartreia Toug acBevoug. Opliopévol Oykol Eival
euaiobnTol 0g ouykekpiyéva @Apuaka, opudves R akTiveg X, aAAd dAAAol eival
avOekTIKoi. M'vwpilovtag Tnv ékTaon NG €EATTAWONG WTTOPEI va OPIOTEI N TTEPIOXN
Bepartreiag Ye akTivOBOAia ) av gival eQIKTH, KATTOIO XEIPOUPYIKN TTEMPacn. ' auto o
XEIPOUPYOS OUVABWG agaipei €va KOPUATI 1] TO OUVOAO TOU OYKOU Qv gival EUKOAA
TTPooBAcIyo, yia va eetaoTtei amd évav mmaBoAdyo. O 10T6¢ agaipeital (Bioyia),
dlarnpeital Je TTapa@ivn Kal Tou YivovTal PIKPEC TOUEG, WOTE va €EETAOTEI KATW ATTO

TO MIKpookOTTIO (Augsburger and Shields, 1984).

MNa TNV ovouacia Twv OyKwyv, UTTAPXEI Mia oTTAr Aoyikn Baon (Hecker, 1976). O1 6pol
OYKOG, €EOYKWHA 1 VEOTTAQOHA UTTOPEI va xpnoihotroinBouv yia va TTeplypdyouv
évav kakorifn oyko. O1 Gykol TTEPIYPAPOVTal PE YEVIKI) OVOUAaTia, KATI TToU KaBopilel
TO YEVIKO 10TO TTPOEAEUONG (MECEYXUMATIKOG, £TTIONAIOKOG, | AIMATOAEUPIKOG) Kal AV
0 OyKOG €ival KaAondng r kakoning. AuTr n YEVIKA ovouaoia cuvodeleTal AtTd TOV
€I0IKO 10TO TTPOEAEUONG, VIO TTAPAdEIYUA, TOU VEQPOU, TOU WACTOU, KAl akOun Kal
QUTO UTTOPEI VO XAPOKTNPIOTE ATTO TTEPAITEPW OPOUG TTOU TTEPIYPAPOUV TO KUTTAPO
TTPoéAeuong (eAv gival avayvwpioiyo) Kal To JOTiBO avaTrTugng.

Ta S516¢popa €idN KAPKIVOU TTOU PTTOPOUNE VO GUVAVTAGOUHE ival Ta £€AC2:

Kapkivog emiveppidiwv (Adrenal Cancer), Kapkivog trpwkrtou (Anal Cancer),
Kapkivog Twv xoAn@opwv odwv (Bile Duct Cancer), KuoTikég kapkivog (Bladder
Cancer), Kapkivog Twv ooTtwyv (Bone Cancer), Kapkivog eyke@dAou o€ eVAAIKEG

(Brain/CNS Tumors In Adults), Kapkivog eyke@dAou oe mraudida (Brain/CNS Tumors
In Children), Kapkivog Tou paoTtoU (Breast Cancer), Kapkivog Tou paoToU 0TOUG

2 http://www.cancer.org/

16


http://www.cancer.org/cancer/adrenalcorticalcancer/index
http://www.cancer.org/cancer/analcancer/index
http://www.cancer.org/cancer/bileductcancer/index
http://www.cancer.org/cancer/bladdercancer/index
http://www.cancer.org/cancer/bladdercancer/index
http://www.cancer.org/cancer/bonecancer/index
http://www.cancer.org/cancer/braincnstumorsinadults/index
http://www.cancer.org/cancer/braincnstumorsinchildren/index
http://www.cancer.org/cancer/braincnstumorsinchildren/index
http://www.cancer.org/cancer/breastcancer/index

avrpeg (Breast Cancer In Men), E@nBikég kapkivog (Cancer in Adolescents),
Maidiké6g kapkivog (Cancer in Children), Kapkivog o€ véoug evijAikeg (Cancer in
Young Adults), Kapkivog ayvwoTtou mrpwTtotrafoug gotiag (Cancer of Unknown
Primary), H ao@évela Tou Castleman (Castleman Disease), Kapkivog Tng uATpag
(Cervical Cancer), Kapkivog Tou Ttraxéog evrépou/ tou opBou (Colon/Rectum
Cancer), Kapkivog Tou gvdountpiou (Endometrial Cancer), Kapkivog Tou
oicopayou (Esophagus Cancer), Oikoyévela Oykwv Ewing (Ewing Family Of
Tumors), Kapkivog Tou o@BaApoU (Eye Cancer), Kapkivog tng XoAndoxou
KUoTng (Gallbladder Cancer), Kapkivoeideig OyKOl TOU YOOTPEVTEPIKOU OWARva
(Gastrointestinal Carcinoid Tumors), ZTOMATIKOG OYKOG TOU YOOTPEVTEPIKOU
(Gastrointestinal Stromal Tumor) (GIST), Tpo@oBAACTIKR VOOOG TnG KUNONG
(Gestational Trophoblastic Disease), Néoog Tou Hodgkin (Hodgkin Disease),
Zapkwpa Kaposi (Kaposi Sarcoma), Kapkivog Tou veppou (Kidney Cancer),
Kapkivog Tou @dpuyya Kal Tou utro@dpuyya (Laryngeal and Hypopharyngeal
Cancer), Aeguyxaipia (Leukemia), O&eia Agp@OKUTTAPIK Aguxaipgia gvnAikwv
(Leukemia - Acute Lymphocytic (ALL) in Adults), O&eia pueAoyeviAg Aguxaipia
(Leukemia - Acute Myeloid (AML)), Xpoévia Aepgpokuttapiki Asuxaipia (Leukemia -
Chronic Lymphocytic (CLL)), Xpévia puegAoyeviig Asuxaipgia (Leukemia - Chronic
Myeloid (CML)), Xpoévia pueAopovokuttapik Aguxaipia (Leukemia - Chronic
Myelomonocytic (CMML)), Moudik Aguxoaigia (Leukemia in Children), Kapkivog
Tou RAmarog (Liver Cancer), Kapkivog Tou Trveupova (Lung Cancer), Mn-
MIKPOKUTTOPIKOG KaAPKivog Tou Tmveupova (Lung Cancer - Non-Small Cell),
MIKpOKUTTAPIKOG KapKivog Tou Trveupova (Lung Cancer - Small Cell),
Kapkivogidig oykog Ttou Twrvevupova (Lung Carcinoid Tumor), Aépewua
(Lymphoma), Aépewpa Tou Odépparog (Lymphoma of the Skin), Kakorlfeg
peocoBnAiwpa (Malignant Mesothelioma), MoAAatTrAé puéAwpa (Multiple Myeloma),
MuegAoduotrAaoTiké oUvdpopo (Myelodysplastic Syndrome), Kapkivog T1ng
PIVIKAG KOIAOTNTOG Kal TwV Trapappiviwv kKOATTwv (Nasal Cavity and Paranasal
Sinus  Cancer), Pivopapuyylikdg kapkivog (Nasopharyngeal Cancer),
NeupopBAdoTwpa (Neuroblastoma), Mn - Hodgkin Aépewpa (Non-Hodgkin
Lymphoma), Mn — Hodgkin Aéppwpa oe mTaudid (Non-Hodgkin Lymphoma In
Children), Kapkivog Tng oTopaTiKng KOIAGTNTAG Kal Tou @dpuyya (Oral Cavity
and Oropharyngeal Cancer), Zdpkwpa Twv ooTwyv (Osteosarcoma), Kapkivog Twv
wolnkwyv (Ovarian Cancer), Kapkivog Tou Ttaykpéarog (Pancreatic Cancer),
Kapkivog Tou 1méoug (Penile Cancer), Oykoil otnv umé@uon (Pituitary Tumors),
Kapkivog Tou tmpootdarn (Prostate Cancer), PetivoBAdoTwpa (Retinoblastoma),
PaBdopuvoocdpkwpa (Rhabdomyosarcoma), Kapkivog Twv oleAoyovwy adévwv
(Salivary Gland Cancer), Zdpkwpa-Kapkivog Twv evnAikwv og paAaKoUg 10TOUG
(Sarcoma - Adult Soft Tissue Cancer), Kapkivog tou &épparog (Skin Cancer),
Kapkivog Tou déppatog-Baoikwyv KUTTApwv Kal akavlokuTTdpwyv (Skin Cancer -
Basal and Squamous Cell), Kapkivog Tou déppartog- MeAdvwpa (Skin Cancer -
Melanoma), Kapkivog dépparog-Kurttdpwv Merkel (Skin Cancer - Merkel Cell),
Kapkivog Tou Aemrrou evrépou (Small Intestine Cancer), ZTopaxIKOg KOpPKivog
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(Stomach Cancer), Kapkivog Twv 6pxewv (Testicular Cancer), Kapkivog Tou
Oupou adéva (Thymus Cancer), Kapkivog Ttou Oupoe£idry (Thyroid Cancer),
Kapkivog tng pntpag (Uterine Sarcoma), KoATikég kapkivog (Vaginal Cancer),
Kapkivog Tou aidoiou (Vulvar Cancer), Makpoo@aipivaigia Tou Waldenstrom
(Waldenstrom Macroglobulinemia), Oykog Tou Wilms (Wilms Tumor).

MoAAG  €idn kapkivou avarrruooovTal O NAIKIWPEVOUG avBpwWTTOUG Kal  €vag
ONMAVTIKOG apiBudg acbevwv dev TreBaivel wg ouvéTTEID TNG vooou, aAAd atd
MEPIKEC AOXETEG KATAOTACEIG, OTTWGS KAPBIOTTABEIa 1] TTAPETTOPEVES AoIwEelg (Inagaki
et al., 1974). Ta oxeTICOPEVA PE TOV OYKO CUPPBAVTA UTTOPEI va TTPOKAAECOUV BAvaTo,
aueoa n éuueoa, avaloya pe Tn BEon Tou GyKou Kal TV EKTAON TNG EEATTAWONG. 'Eva
KOIVO aiTio Bavdrou gival n TpokAnon BAABWY Twv JWTIKWV OpyAvwy, €iTE YE AUEDN
in situ TTPOCPROAAR 1 ATTO UAKPIVEG PETAOTACEIG, YA TTAPABEIYHA, OTOV E€YKEQAAO,
TIVEUUOVEG 1 ATTAP. ZTTAVIOTEPA, 0 BAvVATOG UTTOPEI va OQEIAETAI OE algoppayia, VW
OUXVOTEPA N avaIJio YTTOPEI VO 0dNYNOEl O€ PEIWPEVN avTiIOTAoN O€ AOIMWEEIG ME
QTTOTEAECUA 1N TEPMATIKA PBpoyxotveupovia A N Aoidwén TOU OUPOTTOINTIKOU
ouoThpaTtog (TTuehovepimida) va eival KoivA. Ze TTOANEG TTEPITITWOEIS Ogv Eival

duvartdv va kaBopiaTei n dueon aitia Bavdartou.

Madi pe TIG KakonBgleg Tou DEPUATOG, O KAPKIVOG TOU JACTOU ATTOTEAEI TO OCUXVOTEPO
€idog o6ykou oTI¢ yuvaikeg TnG AuTiKAG Eupwting (1 yuvaika omig 10) kai egival
UTTEUBUVOC Yyia Tnv TTAsiown®ia Twv Bavatwy oe PNECHAIKEG yuvaikes (Siegel et al.,
2014). O emOBeTIKOG KAPKIVOG TOU HPOOTOU OXedOV TTAvTa e¢eAiocoeTal amd un
EMOETIKEG a0BEveleg, TTopoyevEG Kapkivwpa in situ (DCIS). Zto DCIS o1 aywyoi
yeMifouv pe KakonOn KUTTapa Xwpic TTapaBiacn TG BaoikAg pepBpdvng. Ta KeVTPIKA
KUTTOpa u@ioTavtal  VEKPWON KAl OTn  ouvéxela aofeoTtotroinon. Autq n
MIKpoeTTaoREéoTWoN dlapAadeTal 0Tn pacToypagia Kal 10 20% Twv TTEPITITWOEWY TTOU
evrotriovtal gival DCIS. Zxedov mravra o1 acBeveic pe DCIS dev £xouv CuPTTITWUATA,
av KOl JEPIKEG POPEG PTTOPEI va €XOUV KATTOIO OYKidIO OTO PaOTO I KATTOIA £KKPION
atmd TN OnAA (Silverstein et al.,, 1995). AvdAoya pe 10 BaBud avaTtuéng Kai Tn
pjopoAloyia, Tto DCIS utrodiaipeital amd 1TaBoAOyoug o€ YaunAou emmTTédou,
evOIdueoou Kal o€ uwnAou Babuou. Av kal dev gival atelAn yia Tn ¢wry, av 1o DCIS
Oev aTTOKOTTEI TTANPWC, €ival TTOAU TBavd va emmavoAngdei kal va egelixBei o€

ETMIOETIKO KAPKivO.
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http://www.cancer.org/cancer/waldenstrommacroglobulinemia/index
http://www.cancer.org/cancer/wilmstumor/index

AoKIPEG €xouv Ogicel OTI N akTIVOBEPATTEIQ PEIWVEI TNV TTIBAVOTNTA ETTAVAANWNG TOU
DCIS kai TG e€ENIENG TOU O¢€ €TTIBETIKO KAPKivo. ETriong, o€ TTOAAEG TTEPITITWOEIG TTOU
avixvevovTtal e¢atmAwpéva DCIS, n yaoTtekTopn gival avaykaia (Hecker, 1976).

H ouvneng diadikaoia Tng ouvTnPNTIKAG BEPATTEIAG TOU KAPKiVOU TOU PJOOTOU, €ival n
gupeia ekTopr Tou Oykou r Bepatreia ye Tapogipaivn (av éxel diayvwoTei DCIS 1TOU
gival BeTikd oe uttodoxEiG oioTpoyovwy, ER+), 0 KaBapiopdg Twv Aeppadévwyv Tng
MOOXAANG Kal n akTivoBOAnon Tou pgaoTou. Av dev akTIVOBOANBEI 0 HaOTOG, aKOWN
KAl JETA ATTO I TTARPN EKTOURA, UTTAPXEl augnuEéVOS KivOUVOG UTTOTPOTTHG TOU OYKOU,
TTOU PTTOPEi PTAOcEl pEXPI Kal 40% (Solin et al., 1993).

H mpdyvwaon yia 1o av yrropolv va Xelpoupynbouv aoBeveic Ye KapKivo TOu paoTou,
kaBopileTal atrd Tpeig Baoikoug TTapdayovTtes (Elston and Ellis, 1991): To péyebog Tou

OYKOU, TOV TUTTO TOU OYKOU KQI TNV KATACTAON TWV AEHPABEVWV TNG HACYAANG.

O kapkivog ke@aAnc kai Aaipou (head and neck cancer) trepIAaupavel €mOnAIaKES
KOKONBEIEG TOU aVWTEPOU QEPOTTETITIKOU CwArva (UADT), cuptrepiAauBavouévwyv
KAl TWV TTOPApPPIVIWV KOATTWY, TNG PIVIKAG KOIAOTNTAG, TNG OTOMATIKNAG KOIAOTNTAG,
TOU @APUYYQ Kal TOU AGPUYYya KAl WG O €KTOG TTIO KOIVOG KAPKIVOG TTAYKOOUIWG,
QVTITTPOOWTTEUEl TTEPITTOU TO 6% Twv OTépewv Oykwyv. [Mepitrou 650.000 véeg
TTEPITITWOEIG KAPKIVOU TNG KEPAAAG Kal Adigou dlaylyvwoKOoVTal €TNOIWG, €VW
uttdpxouv kai 350.000 Bavarol eTnoiwg e¢aitiog autou (Varelas and Kukuruzinska,
2014).

H péon nAikia diayvwong €ival n €KTn OeKaETia TNG (WG KAl ETTIKPATEI O AVTPIKOG
Kapkivog €vavti Tou yuvaikeiou. Ta TeAeuTaia xpdvia TrapaTnpeital augnon
KPOUOUATWY HE KapKivo oTn Bdon TG YAWOOOG KOBWG Kal KOPKIVOU Twv
QMUYOOAWV.

H Bepatreia Tou akoAoubeiTtal yia TNV QVTIHETWTTION AUTOU Tou €idOUG Kapkivou, &iTe
w¢ Paoikn Bepatreia €ite WG ETMKOUPIKN, €ival auvduaouodg XnueloBepaTreiag Kai
OKTIVOBEPATTEIAG Kal KATTOIEG POPES KATTOIAG £TTEURATIKAG dladikaoiag (Forastiere et
al., 2001).

H akTivoBepaTreia yia Tov KOaPKivo KEQAANG Kal AdioUu JTTOPEl va €ival OpIoTIKN
(definitive radiation therapy) (Fu et al., 1996), TTou xpnoiyoTToIEiTal OUVABWG OTO
TTPWINO OTAdIO TWV OTOMATOPAPUYYIKWY KAl UTTOPOPUYYIKWY KAPKIVWHATWY, E€iTE
TTpoeyxelpITiky (Vandenbrouck et al.,, 1977), av kai TTAéov Oev e@appoleTal, €ite
oupTTANPWATIKA TNG eTéPPRaoNS (adjuvant radiation therapy) (Lavaf et al., 2008), n
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OTTOia BewpEiTal KAl N TTI0 KOIVA BepaTtreia, €ite KATaTPaUVTIKr akTivoBoAia (Kasperts
et al., 2006), n otoia e@apudleTal Pe T PBonbeia xnueloBepaTtreiag, 1 Bepartreia
OIeyXeIPNTIKAG-eUBOAINNG akTIvOoBoAiag (Hepel et al., 2005), 1Tou e@apudleTal o€
KAPKIVOUG TNG OTOPATIKAG KOIAOTNTAG, O€ OTOPATOPAPUYYIKOUG KaPKivOug KaBwg Kal
Yl KApPKivo 0Toug Aep@adéveg, €ite akTivoBepaTreia petaBaidpevng ddéong (Wang et
al., 1985), 61ToU €MITPETTEI TNV OTOXEUMEVN KATATTOAEUNON €vOG TOTTIKOU OYKOU EiTE,
TEAOG, UWYNAA OMOYEVAG OKTIVOBEPATTEIR, TNV TTIO OUYXPOVN aTro TIG TTAPATTAVW

OKTIVOBEPATTEIEG.
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1.2 To KUTTOPIKO TTEPIEXOMEVO TOU HIKPOTTEPIBAAAOVTOG TOU OYKOU

To KUTTAPIKO TTEPIEXOPEVO TOU MIKPOTTEPIBAAAOVTOG (microenvironment) Tou OyKou
TTEPINOUBAVEI KAPKIVIKA KUTTAPA KAl OTPWHATIKA KUTTOPA (EUTTEPIEXEI IVOBAAOTEG,
ev00ONAIaKA KUTTOPA, TTEPIKUTTAPA, KAl HECEYXUMATIKA KUTTAPA) padi ge Ta dinONTIKA
KUTTOpA NG £€UOUTNG Kal TNG TTPOCAPUOOTIKAG avooiag (Grivennikov et al., 2010).
KOtTapa tng €ueutng avoaoiag TTepIAauBAvouV POKPO@PAyd, KATOOTOATIKA KUTTOPO
TTpoepXopeva atmo 10 PueAd (MDSCs), oudeTepO@QIAQ KAl JOOTOKUTTAPA, OEVOPITIKA
KUTTOpa Kal Quoikd @ovikd kuttapa (NK), evw Ta KUTTapa TNG TTPOCAPHOCTIKAG
avooiag atroteAouvtal amd T kai B Aegpygokuttapa. Ta MDSCs €xouv Koivda
XOPOKTNPIOTIKA PE TA HPAKPOQPAYQA, TA OUDETEPOPIAA Kal Ta OEVOPITIKA KUTTAPA Kal
BonBouv oTnv ayyeloyéveon Twv OYKWVY, KOBWGS KAl GTNV KATAOTOAN TwWV OYKOYOVWYV
avoooAoyikwyv atrokpicewv (Gabrilovich and Nagaraj, 2009). Ta pakpo@dya TTou
oxetiCovral pe oykoug (TAM) kai Ta T KUTTOpa €ival PETAEU TWV TTIO CUXVWV
KUTTApWV €vTO¢ Tou Oykou. Ta TAM eival évag etepoyevig TTANBUCUOG KUTTAPWY O
OTTOIOG TTPOPAVWG ACKEI £vav TTOAU onPAVTIKO POAO OTNV KUTTAPIKA €TTIRiwON TOu
OYKoU, OTnV avdarTugn kKai otnv €EEAIEN TOu Kal Bewpeital OTI UTTOXPEWVEI TOUG
KETAIPOUG» YIO METAVAOTEUON TWV KAPKIVIKWY KUTTAPWY, €I0BOAA, Kal PETAOTAON
(Condeelis and Pollard, 2006).

H aAAnAettidpaon peTagu Twv €mMONAIOKWY KAl OTPWHATIKWY KUTTAPWY, N OTroia
mepINaUBAvEl TO QAeypOvVWOEG MIKPOTTEPIBAANOV, evepyoTTolEiTal aATTO MIa  TAEN
MOpiwvV TTOU ovopddovTal KUTOKIVEG. O KUTOKIVEG €ival TTPWTEIVIKA PJOPIA KUTTAPIKAG
onNPATodOTNONG ME EMMITITWOEIC OTN PECOKUTTAPIO  €TTIKOIVWViaA. [epIAapBdvouv
IVTEPAEUKIVEG, AEPQOKIVEG Kal xnuelokiveg. Or IviepAeukiveg TTapartnprnonke Ot
ekppalovTtal atrd AEUKOKUTTOPA Kal Trapoucaidlouv avooopuBuioTiky dpdacn. Ol
AEPQOKIVES TTapAyoVTal ATTO AEPPOKUTTAPA Kal TTEpIAapBavouy Tig IL-2, IL-3, IL-4, IL-
5, IL-6, GMC-SF (KOKKIOKUTTOPIKA-UAKPO®Ayd, TTapAyovTag EVEPYOTTOINONG
ammoikiag), kai TV INF-y (ivteppepdvn-y). O1 XNUEIOKIVEG €ival KUTOKIVEG
XNUEIOTTPOOEAKUOTIKEG KOl OVOUACTNKAV WE TOV TPOTTO AUTO, AOYw TNG IKAVOTNTAG
TOUG VA €AEYXOUV TN WETAVAOTEUOT TWV AEUKOKUTTAPWY OTIG TTEPIOXEG QAEYUOVAG,

Méow TNG xnueloTagiag (Aivaliotis et al., 2012).
ZUPQWVA JE TRV augnuévn EKQPAan TwV TTPO- I AvTIPAEYHOVWOWY KUTOKIVWV Kal TV

e€ENIEN Tou Oykou, Ta TAM ptTopouv va Tagivounbouv og pakpo@dya Tuttou M1 Kkai

M2. Ta pakpogdya M1 Bpiokovtal Kupiwg oTa TTPWIMA OTAdIA TG AVATTTUEAG Tou
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OYKOU Kal PTTopoUV va aTreAeuBepwoouv TTpo@Aeypovwdelg kuTokiveg (TNF-a, IL-1,
IL-6, IL-12, IL-23) kai 1i¢ xnuelokiveg CXCL19 kai CXCL10. O @uolioAoyikdS Toug
pOAOG TTEpIAAUBAvEl TIG KUTTAPIKEG aTTrokpioels Th1 / Th17 kair v avamruén kai
dlagpopoTtroinon Twv KUTTdpwv NK. Ta M2 pakpo@dya puiropouv va Bpeboulv Kupiwg
o€ MO KaAd edpaiwpévoug Oykoug, deixvouv augnuévn ékepaon Tng IL-10 kai Tou
mapdyovta avamtuéng B (TGF-B), kabwg kai TG xnuelokiveg CCL17, CCL22, kai
CCL24, ka1 Bewpouvtal OTI TTPOAYOUV TNV ayyeloyéveon Tou Oykou. AUTOG O
uttoTuttog Twv TAM evBappuvel TRV TTPOCANWN Twv Th2 kal Twv PUBUICTIKWY
KUTTGpwv (Tregs) (Zamarron and Chen, 2011). ZU0p@wva MPE TIC AEITOUPYIES
gvepyotroinong ta T kUTTapa ptropouv va utrodiaipeBouv oe CD8™ kuttapoTolika T
kKUTTapa (CTLs) kai CD4™ Bonénmika T (Th), cupmepidapBavouévwy Twv Th1, Th2
Kal Twv T puBuioTikwy Kuttdpwyv (Treg). Ta T KUTTOpa YTTOPOUV va TTAPOUCIAlouv
€iTe avoooAoyIKEG avTIOPAOEIG KATA Tou OyKou 1 TTpowlnon TnG avaTrTuéng Tou

oykou (Swann and Smyth, 2007).
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1.3 AKTivoBepartreia

H akTivoBepartreia gival n xprion loviCouoag akTivoBoAiag (IR) wg Bepartreia kakonBwv
aoBevelwy, PE TV KATAOTPOYN Kal TN BavATwon TwV KUTTAPIKWY OYKWYV, YIa Tn
Beparreia Oykwv 1 yia TNV avokou@ion KATTOIWV  CUPTITWHATWY  Toug. H
OKTIVOBEPATTEIQ PTTOPEI ETTIONG VA XPNOIPOTTOINBEI 0 OpIoUEVEG KOAONBEIG TTABROEIg
OTTwG  XNAOEIOEIC  OUAEG,  UTTEPOOTOEION)  OXNUOTIONO  OCTWV KAl OTOV
uTTEPBUPEOEIBIONO.

H Bepatreia pye mn xprion okTIvoBoAiag €Xel dIAQOPETIKOUG OTOXOUG O€ OIAPOPES
KAIVIKEG KaTaoTdoelG. H pIdIKA akTIvoBepaTTeia, OTTWGS O€ KAPKIVO KEQPAANG Kal Aaiou
(Mallick and Waldron, 2009) 3 oe€ kapkivo TnG oupodoxou kuoTtng (Jeong et al.,
2014), mrepIAauBavel T XpHon akTivoBepaTreEiag yia va Bepatreloel Tov Oyko. Auto
MTTOpEi va ouvduaoTei pE XnueEloBepaTtreia TTpIv, KATA Tn OIAPKEID 1) PETA TNV
OKTIVOBEPATTEIA, OTTWG OTNV AVTIMETWTTION Tou Aspwuartog (Miller et al., 1998), Tou
Kapkivou Tou opBou (Breugom et al., 2014) kai Tou KapKivou Tou TTpwkToU (Bartelink
et al.,, 1997). H ouumAnpwuatiki akTivoBepatreia, yia TTApAdEIyUA, META aTTo
XEIPOUPYIKN €TTEURACH OTOV KOAPKIVO TOU POOTOU ] O€ PAAOKA COPKWUATA 10TOU
(Strander et al., 2003), epapuoleTal yia TRV €CAAEIPN UTTOAEINPATWY OUVABWG O€
XOuNAOGTEPN dOON aTd TNV KAVOVIKR. H atmmaAuvTiKh akTivoBepaTtreia xopnyeital o€
OUVTOMEG ouvedPieC PE APKETA XAWNAEG DdOOEIC akTIVOPBOAieS, yia TTapddelyua, o€
METAOTACEIG O OOTA YIA TNV €GAAEIYN TTOVOU 1) TN CUUTTIECT TOU VWTIAIOU HUEAOU, YIO
TN OoUppPikvwon Palwv Oykou 1 TNV avakou@ion atrd CUPTITWHPATA OTTWS auto NG
aloppayiag.

H akTivoBepartreia gival yia ToTTiKA BepaTreia e aTOX0 TNV ETTITEUEN TOTTIKOU €AEyXOU
N TN Bepartreia TOMKWY Oykwv. MTTOpEi va odnynoel og emBiwon Xwpig TNV UTTapén
OEUTEPEUOVTWY OYKWV €EAITIOG TNG aUENONG TOTTIKOU €AEyxou, aAAG &¢ uTTOpEi va

QVTIMETWTTIOE! JIKPOPETAOTACEIG TTOU AON UTTAPXOUV AAAOU OTO CwA.

H 1oviCouoa akTtivoBoAia (IR) cival evépyeia JETABIOOUEVN HECW KOOMPIKWY OKTIVWY, O-
owuaTidiwy, B-cwuaTIdiwyY, AKTIVWV-X, OKTIVWV-Y, VETPOVIWV, TTPWTOVIWY, GAAWV
Bapéwv 10VTWV Kal YEVIKA @OPTIOUEVWY OCWHATIOIWY KIVOUUEVWY JE  OXETIKN
TaxutnTa. Autd Ta €idn akTivoBoAiag £xouv Tnv IKavoTnTa va diatrepvouv Ta {wvtavd
KUTTOPA I 1I0TOUG KAl VO JETAPEPOUV «EVEPYEIA AKTIVOBOAIAG 10VIOPOU» OTO BIOAOYIKO
UAIKG. O 10VIONOG TWV aTOMWV KAl TWV HOPiwv TTou TTPoKaAouvTal atmmo Tnv
atmroppopnuévn evépyela NG IR ptTropei va TTpokaAEoel diAoTracn Twv XNUIKWYV

OEOUWV TWV HOpiwv, OTTWG TO VEPO Kal PBIOAOYIKWG ATTOPAITATWY HUOKPONOPIWY,
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oTTwg 170 DNA (Lett, 1992) kai Ta pepppavikd Airmidia i mpwreiveg (Dainiak and Tan,
1995).

Otav n IR ekTTéPTTETAI 1) ATTOPPOPATAI ATTO £€va ATOUO, UTTOPEI va eAeuBepwBEi Eva
UTTOATOUIKO CWwATIOI0, OTTwG éva TTPWTOVIO, éva NAEKTPOVIO 1 éva veTrpovio. Ta
yeyovoTa aKIVOPBOAIag UTTopoUV va KaTnyoplotroinBouv BAcel TwV CUCTOTIKWY TOUG
(nAekTpOVIO, TTPWTOVIA, VETPOVIA) OAAG Kal Bdoel TG evépyelag Toug. H ypauuiIkn
peTagopd evépyelag (LET-Linear Energy Transfer) dE otn povada prikoug 1poxiag dx
(LET= dE/dx) €ival pia @UOIKN TTAPAPETPOGS, TTOU XPNOIKOTIOIEITAl VIO TRV TTEPIYPAPN)
€iTe TNG Péon evéEPyEIOg TTOU aTTEAEUBEPWVETAI avA PovAada PAKOUG TNG TPOXIAS TOU
owpaTidiou, €iTe TNG TTOOOTNTAG EVEPYEIOG TTOU EVATTOTIBETAI KABWG Ta CWUATIOIO
dlaoyiCouv €va Tunua 1otou. H uywnAf akTivoBoAia LET (vetpdvia, a-cwparidia)
MTTOPEI va TTPOKAAEDEI TTUKVO 10VIOUS KATA PAKOG TNG TPOXIAG TNG Kal uynAd aplBuo
BAaBwv DNA, TG Aeyopeveg opadotroinuéves BAABeg DNA. (Georgakilas et al.,
2013). O1 aAANAemdpdoeIG TNG aKTIVOBOAIOG e 10TOUG Kal KUTTAPO aTTEAEUBEPUWIVOUV
evépyela oTn PIOAOYIKI) UAN p€ow O1adIKACIWV TTOU AuAvOUv TNV EVTPOTTIA TOU
OUCTHAPATOG, ONUIoUPYoUV €AeUBepeg pieg Kal TTOAAATTAEG PAABEC oTa KUTTOPA,
OUXVA WG £va ONEIO TTOU Ol OpyavIoUOoi Oev UTTOPOUV Va avexBouv, PE ATTOTEAECHA
VO EXOUME apVNTIKEG OUVETTEIEG AOYW OKTIVOBOAIOG KaBwG Kal KUTTapIKG BdvaTo. To
YEYOVOC autd PTTOPEl va odnynoel o€ PIoAoyIKEG BAGREG, TTou uTTopEi va eival atmd
TOTTIKA BepATTEUCIUEG WG TTOAUTTAOKEG Kal pn avaoTtpéwiues (Zirkle and Tobias,
1953).

2Tn ouyxpovn OKTIvoBepaTtreia o1 OETPEG aKTIiVWV-X TTapAyovTal PE €va YPANMIKO
EMTAXUVTH o€ €miTTeda megavoltage (Das et al., 1996), woTe va emTpatrei faBUTEPN
dieicduon OTOUG 10TOUG HE OXETIKA TTPOOTOCIA TOU OEPUATOG KOl TWV I0TWV,
EAAXIOTOTTOIOVTAG £TO1 TIG TTAPEVEPYEIEG O€ auToUug. OTTOU N EMIQAVEIQ TOU BEPUATOG
N n utrodopia dOCN TOU I0TOU TTPETTEl va gival uywnAoTepn ammd 1 doon Péoa OTO

owpa (1r.X: OyKol OEPPATOG) XPNOIMOTTOIOUVTAI CUUBATIKEG AKTIVEG X ] NAEKTPOVIA.
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Eikéva 3: NpappIkdg ETTITAXUVTAG VIO TV €QAPUOYH aKTIVOBEpaTTEIag.

To mepiBAnpa Tou QuUOIoAoYIKOU 10TOU (TTEPIBWPIO) TTPETTEI ETTIONG VA AKTIVOBOAEITAI
Madi ue Tov OYKOo yia Toug £€NG Adyoug. MpwTov, PuTTopEi va UTTAPXOoUV TTEPIOXEG YUPW
ammdé TOov TTaXU Oyko (gross tumour volume), TTou va TTEPIEXOUV HIKPOOKOTTIKA
Bpavopuarta éykou. AguTtepov, 0 a0BeVvAG dev UTTOPEI va BpiokeTal akpIBwg oTtnv idla
Béon KABe nuépa Kal TO iBIO KAl 0 OYKOG, a@oU UTTOPEl va PETAKIVNOEI evidg Tou
a0Bevoug (TT.X., O TTPOOTATIKOG adévag UTropei va Kivnoei Adyw TTAfpwong Tou opBou
ME aépia kal KOTTpava). Q¢ €k TOUTOU, N AKpPIBRG B€0n Tou OyKou Ot OxEon ME TN

0éoun akTivwyv X ptropei va peTaBAnBei o€ kaBnuepiv Baon.

H diadikaoia Tou oxedlaopou TnG pIdikNG akTivoBepaTtreiag (Urie et al., 1991)
TepIAauBavel TNV atTelkOvIon Tou aoBevoug, ouvhBwg pe CT odpwon Kal KAVovTag
TTOAMG HIKPA POvVIga onudadia ava@opds, TTou ovopdlovtal Tatoudd, TTavw OTov
a00ev. XpnNOIYOTIOIWVTAG QUTEG TIG TTANpo@opieg, opifovtal Ta: GTV, To uE€yebog Tou
oykou (gross tumour volume), CTV, o 6ykog Tou KAIVIKOU oToxou (clinical target
volume) kai PTV, o éykog Tou 10ToU TToU Ba akTivoBoAnBei (planning target volume)
Kal META n Bepartreia  TTpoypappatifeTal ammd  TOUG  QUOIKOUG-OOCOUETPNTEG
XPNOIMOTTOIWVTAG évav apIBuo akTivwyv X. AUTEG €TTIAéyovTal yia va CUPTTEPIAGBOUY
10 PTV pe Touhdxiotov 95% Tng d60NG, atmo@elyovTag Tnv AoKOTTn UTTEpO00OoAOYia
Kal AauBavovTtag utrown TIG QUOIOAOYIKEG DOUEG TTOU TTEPIAQUPBAvVOVTAl OTIG BECHES

TWV akTiviovy X yia va eAaxioTotroinBei N QuUOIOAOYIKN TOEIKOTNTA Tou I10TOU. Ta
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oedopéva atrd TIC OECUEG OTN CUVEXEID UETAPEPOVTAI OTO YPAMMIKO ETTITAXUVTH KOl

OTn OUVEXEIQ OTOV 0BV PE onuEia ava@opdg Ta TaToudd.

O aoBevng oTn ouvéxela akTivoBoAeiTal cuvhBwe pia @opd TNV NuUEPA, 5 nUEPES TNV
eBooudda yia 4-7 ¢Bdoudadeg, pye d60n akTivoBoAiag TTpokaBopiopévn atd Toug
€IdIkoug. H ©0bon TtpocdiopifeTal atrd TIG TTPOUTTAPXOUCEG YVWOEIS TTAvw OTNn
BepatreuciuOTNTA TOU GYKOU KAl OTN QUCIOAOYIKI avOXA TOU I0TOU OTNV OKTIVOBOAIQ
(Lewanski and Gullick, 2001). 'Exel mapatnpn®ei 611 o1 Oykol diapépouv OTNV
akTivoeualoBnaoia Toug. 'ETol, Ta Afu@wpuarta TTou eival TTOAU  akTivoguaiobnTta
QATTAITOUV OXETIKA XOUNAEG DOOEIC yIa BepaTTeEia, eV TA CAPKWHATA €ival OXETIKA
OKTIVOQVOEKTIKA atraITouv PeYaAUTePEG 060¢€lg. OpIouEVOI QUOIOAOYIKOI 10TOI, OTTWG
ol olehoyovol adéveg, cival e€CalpeTikG euaioBnTol 0TV aKTIVOBOAia, KA&TI TTOU
OQEIAETAI OE ATTOTITWON «UYPWV» KUTTAPWV (serous cells), evw o1 pUeg eival OXETIKA

AVOEKTIKOI.

O1 Oykol dev OUPPIKVWVOVTAlI OUECWGS META TNV aKTIVOBepaTTEia, aAAd oe diaoTnua
eBoOouddwy N pnvwy. Ta atmmoteAéopata Tn 1oviouoag akTivoBoAiag (IR), €ite cival
XOUNAARG €iTe €ival UWNAAG YPOUMIKAG EVEPYEIAKNG METAPOPAC, €CapTwvTal atmd
TTOIKIAEG TTAPAPETPOUG, OTTWG: N EVEPYEIA, N TTOOOTNTA TTOU XOPNYEITAl KAl N avaAoyia
autig. OAeg auTtég O TTAPAUETPOI  CUVEICQEPOUV  OTN  OXETIKA  PIOAOYIKA

atroteAeopatikdTNTA TNG akTivoBoAiag (RBE) (Paganetti et al., 2002).
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1.4 BioAoyikég ouvétreieg TNG 1oviouoag akTivofoAiag (IR)

O1 BioAoyikég ouvétteieg NG IR ouxva oxertiCovral e tnv TOOOTATA TNG TTOU €XEI
aTroppoPnOEi o€ 1I0TOUG ) KUTTAPA TTOU £XOUV UTTOOTEI BAGRN Kal pe GAAOUG PUOIKOUG
TTapdyovteg, OTTwg TO  €idOG TNG  OKTIVOBOAIGG, Tn  OXETIKA  PBIOAOYIKA
QTTOTEAEOUATIKOTNTA TNG, TN XWPEIKA KOl XPOVIKA KATAVOWN TNG EVEPYEIOG TTOU €XEI
METOQEPOEI 4 TO OUVOAIKO apiBud Twv akTivoBoAnuévwy KutTdpwyv. H BAAPRN ota
KUTTOpa TTOoU TTPOKAAEiTal amd Tnv akTivoBoAia e¢apTtdral etmiong kal ammd Tnv
eualoOnoia Twv KUTTApWYV O€ autriv. Ta KUTTapa TTou diaipouvTal ypriyopa Kai/r) dev
dlapopOoTToIoUVTal PaivETAl va gival TTI0 euaiocbnta o€ XaunAég 660¢€IC akTIVOPBOAIag
atré auTtd TTou OIa@OPOTTOIOUVTAI TTEPICCOTEPO KAl ATTO T KUTTAPA TTOU dIaipouvTal
ypnyopoTtepa. O1 CUVETTEIEG TNG AKTIVOBOAIEG OTOV OPYAVIOPO EEKIVAVE PE TOV I0VIOUO
Twv atOopwv. H evépyela tmou atmedeuBepwvetal atmd mnv IR oe avBpwtivo 1016
MTTOPEI va a@aipEoel NAEKTPOVIA OTTO T ATOPA TTOU ATTOTEAOUV TA POpPIa Tou I0Tou. H
IR utTopei va «egapBpwaoel» £va nAekTpoOvio, TO OTToio polpdlovtal dUo dtoua TTou
oxnuaTtiouv PopIoKO OeOpud Kal WG ATTOTEAECPA O OEOPOG OTTAEl KAl TO HOPIO
OIOAUETAI. Z€ PEPIKEG TTEPITITWOEIG, OTAV N AKTIVOBOAIa aAANAemdOpd pe Ta KUTTAPQA,
MTTOpEl va aAANAemIOpAcEl PE onPAVTIKA PEPN Tou KuTttdpou, Omwg DNA kai
XPWHOOWHATA Kal AEITOUPYIKEG TTpwTEiveg. QOTO0O0, Ta KUTTAPO i0WG MEIVOUV
avérmaga ammo TNV IR, kabwg o 10vioudg icwg TTPoKaAéael S1aPOoPOTTOINTEIS OTN doun
TWV KUTTAPWY, TTAPOUOIEG PE EKEIVEG TTOU TTPOKUTITOUV QUOIKA OTA KUTTAPA. AAAa
KUTTapa 6tav BAa@Bouv, utropei va emdlopBwaoouv Tn BAGRN Kal va cuvexioouv va
AEITOUPYOUV KAVOVIKA. 2€ QUTA TNV TTEPITITWOT, O 10VIOPOG 0dnyEi OTNV KATApPEUON
NG OOMNG Tou KUTTAPOU, aAAG Ta KUTTAPA iCWG va ITTOPECOUV va eTTIOI0PBUWCOUY TN
BAGBN av dev gival peydAn. AIA@QOpPETIKA, av Ta KATECTPAPMEVA KUTTOPA OEV £XOUV
QPKETO XPOVO va auToETIOI0OPBWOOUY TTPETTEI Vva ETTITEAECOUV Mia A&IToupyia, TTOU EiTe
Ba emdlopBwoel TN ¢nuId, €ite Ba ekTeAéael TN dlopBwTIKN AsiToupyia AavBaopéva i
MN oAokAnpwuéva. ‘ETol, Ta TPOTTOTTOINUEVA KUTTOPA ICWG va PNV €ival Ta Ikava va
avatrapaxBouv 11 avatrrapdyovTal AVeCEAEYKTA, OXNMATICOVTAG TTPOKAPKIVIKOUG
I0TOUG. EIdIKA, Ta ammoTteAéopata TG IR oTa KUTTAPA TWV I0TWV CUvVOodeUOovVTal Kal
ammd dia avénon Tou aPIBUOU TWV MN QUOIOAOYIKWY KUTTApwV. TEAOG, av n
akTIvoBoAia éxel BAGwel avetTavopbwTta éva KUTTAPO, PE TPOTTO TTOU VA PNV PTTOPEI
VO QVTATTOKPIBE TTIa OTA ONPATA TTOU €AEYXOUV TNV KUTTAPIKI QVATITUEN, iowg va

eMENBEI O QUTO KUTTAPIKOG BAvVATOG.
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O kuTTOpPIKOG BdavaTtog eival n xeipdtepn KATAANgn NG BAGBNG Twv KUTTAPWY TWV
IOTWV, TTOU TTPOKAAEITal AOyw akTivoBoAiag. O KuTTapikdg Bavatog xwpiletalr o€ dUo
opadeg TTOU Pacifovral 01O XPOVO TNG ATTOOUVOEONG TwV KUTTAPWY META TNV
QKTIVOBOAia, Tov JeCO@AOIKO BAvVATO KAl TOV QVATTapaywyiko A PITwTIKG Bdvato. O
MECOQAOIKOG Odvartog eival pia pn avoaoTpEWIPn KOTAPPEUON TOU KUTTAPIKOU
METABOAIOUOU Kal TNG OOWAG TIPOTOU €KTEAECTEI N TIPWTN MiTwon HETA TNV
OKTIVOBOAIQ, eV O avoTTapaywyikog cuppaivel Katd tn dIdpkeia Piag r TTOAwWV
dlaipéoewv PeTA TNV akTivoBoAia. Kal o1 dUo TUTTOI KUTTAPIKOU BavAaTou pTTopouv va

XOPOKTNPIOTOUV KAl WG ATTOTITWON 1 VEKPWON.

Ta atmmoteAéopata ammd Tnv €kBeon o uwnAd etiTreda akTIivoBoAiag, TTou BaaiovTal
oto o600 ypriyopa AauPAaveral auth, KatnyoplotrolouvTal o€ oféa (acute) kai o€
xpovia (chronic). Ta ogéa Tpoépxovtal ammd akTivoBOAnon o€ OA0 TO CwuaA, € UIKPO
Xpoviké didotnua, ye 06c¢eig Twv 100 MGy ) TePIooOTEPO. Ta ATTOTEAEOUATA TOUG
gival IKava va ekdNAwBoUV attd Aiyeg WPEG MEXPI MEPIKEG BOOUAdES Kal TTOAAG aTTO
QuT& TTPOKAAOUV TNV €U@AVION ouvOpOuwy. O1 TTAPEVEPYEIEG AUTEG TTEPIAQUPBAVOUV
KOKKiVIOUa TOou OQ€PMATOG, TTOVO, OKOUN Kal €AKog, Oidppola Kal avaigia av
aKTIVOBOANBEI onuavTik 1TTo00OTNTA JUEAOU TWV 00TWV. ATTO TV AAAN, Ta Xpovia
QTTOTEAEOUATA TTPOEPXOVTAI ATTO OXETIKA PIKPEG OOTEIC akTIVOBOAiag péxpl 100 mGy,
TTOU EKTTEUTTOVTAI OTO OWPA O€ TTAPATETAUEVEG XPOVIKEG TTEPIODOUG. 2aV ATTOTEAEOUQ
QUTWYV, O OPYAVIONOG £xEl XPOVo va emdlopBwael TN BAGRN TTou €xel TTPOKANOEI atrd
TNV aKTIVOBOAIQ, €CAITIOG TOU PJIKPOU TTOCOOTOU TWV KUTTAPWY TTOU £TTNPEACOVTAI ATTO
auThv. O1 TTapevépyeieg auTéG opeilovTal o€ BAGBN Kal o€ BAvaTto Twv KUTTAPpWY O€
KUTTAPIKOUG KUKAOUG PE PEYAAN DIAPKEIQ, OTTWG O€ KUTTAPA TWV UTTOOOPIWY I0TWV,
VEUPWY, MUWV Kal aigo@oépwyv ayyeiwyv, n dilatdpafn otnv TTapoxn aigatog Kal ol
QAeypovwdelg avTIOPACEIG TTOU UTTOKIVOUVTAI ATTO TNV OTTEAEUBEPWON KUTOKIVWV.
AUTEG o1 aveTTIBUPNTES TTapevEPYEIEG TTEPIAAUBAVOUY KUOTIKA ivwaon, TEAQYYEIEKTOOIA,
OXNMOTIONO KATAPPAKTN, ATPOQIa TwV Opydvwy, oOTeIpdTNTA, KOBWG E£TTiONG Kai
OXNUATIOPO KAPKIVWVY €EQITIOG TWV YEVETIKWVY PETaAGEEwY (Wallace, 1998) akoun
Kal un otoxeupéva atroteAéopara (bystander or non- targeted effects) (Hatzi et al.,
2015).

[evikK@, PTTOPOUME va TTOUME TTWG eV Ta atroTeAéopata TnG €kBeong o€ uywnAd
ETTTTEdA  AKTIVOBOAIOG OKIQYpO@OUVTAl OPKETA &ekABapa, o1 XaunAég OOoE€Ig
(<1Gy=100rad) 1rpokaAouv aBéala atroTeEAEoUATa TToUu eV aKOAOUBOUV atrapaiTnTa

KATTOIO YPAPUIKO JOVTENO KAl YyIrauTo OEV UTTOPOUV EUKOAQ VA TTPOCDIOPICTOUV.
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1.5 Eidn atroTeAeOUATWY TNG OKTIVOBOAIag

Ta atmoteAéopaTta TToU €XEl N akTivoBoAia oTn BloAoyikrl UAn xwpilovtal o€
OTOXOOTIKA (Stochastic) kal un oToXaoTIKA (non-stochastic) (Laskaratou et al., 2014).
Ta TpwTta TTPoKaAouvTal atmd un Bavatn@opes PAGBES kal JETAANGEEIC oTa KUTTOPA,
evw Ta deUTEPA ATTO TOV KUTTAPIKO BAvaTo, TTou odnyei o€ UTTEPTTANBUCUO VEKPWV
KUTTAPWV Kal aduvauia avTIKATAOTAOTG TOuG AOyw EAAEIPNG XwpnTIKOTNTOG. ETTiong,
TA PN OTOXOOTIKA UTTOPOUV va OlayvwoBouv pe 1aTpIkn €¢€Taon PECQ O€ AiyeG
eBOouGdec amd TNV €kBeon o€ aAKTIVOBOAIO Kal o’autd QVAKOUV KawigoTta Tou

O£PMATOC KAl N JEIWON TOU TTOC0O0TOU TWV £PUBPWV AINOCPAIPIWV.

lMNa TN d1dyvwon PN OTOXOOTIKWY OTTOTEAEOPATWY €XEl KOBIEPWOEI Eva KATWQAI,
OPKETA UWNARG TIMNAG, KaBWG dev TTEPIAAUPBAVEI QUOIKN 1 ETTAYYEAPOATIKA aKTIVOBOAIQ.
AvTiBeTa, Ta OTOXOOTIKA atroTeAéOpOTa  TTPOKOAOUVTal HE €KOeon O XaunAn
TTOoOTNTA OKTIVOBOAIOG, Xwpic Tnv Uttapén kdarrolou katw@Aiou (Valentin, 2005).
evikd, TTapOTI dgv UTTAPXElI oXEon avApeca oTtn dpIMUTNTA TOU PAIVOUEVOU Kal Th
060N TNG OKTIVOBOAIAG, @aiveTal TTwg n ouxvotnta €u@AVIOAG Tou au&daveTal
YPOUMIKG pe d6on mavw atod 0.1Gy. H Aiebvri¢ Emitpotrry AKTivoAoyikAg NpooTtaaciag
(ICRP) 10 2007 katéAn&e oto Ot yia TV mMOav TTPOKANON Kapkivou atrd XaunAég
000¢IG aKTIVOBOAIOG, iOwg va WTTopEi va XpnolyotroinBei pia avaloyikry oxéon

avaueoa oTnv 600N Kai oTov Kivouvo (2007).

1.6 Opadotroinuéveg BAaReg DNA

O1 opadotroinuéveg PAABeg DNA —povokAwvwy 1 dikAwvwy BAaBwv (BEo€ig xwpig
Baoeig, ofeidwpéveg Bdaoeig) o€ avriBeETOug KAWVOUG TTOU  TTAPOUCIAlouV  dia
agloonueiwtn  TTOAUTTAOKOTNTA, Bewpouvtal  Kpiolueg  PAABeG, OUOKOAEG  va
emdIopOwBoUv (repair resistant), IKavég va TTPOKAAECOUV UETAANQEOYOVEG 1) AKOUN
Kal Bavatneopeg emMTTWOEIC o€ éva KUTTapo. H évvola tng opadotroinuévng PAGRNS
DNA OUAMAeONnKke yia TTpwTn @opd yia va e€Enynbouv Ta augnuéva TTO000TA
BvnoiudTNTag TToU TTapaTtnpenénkav oe aktivoBoAnuéva kuttapa (Ward, 1981). Eivai
evola@épov, 0TI akéun Kal xaunAég dooeig (0,1 éwg 1 Gy) uwnAng LET 1ovidouoag
akTIvoBoAiag @aiveTal va gival e Béon va TTpoKaAéoouv opadoTroinuéves BAARES oTa
avBpwTiva KUTTapa. H 1rpoéAeucn autwyv Twv TTOAAATTAWY BAAUPEVWY TTEPIOXWV
oto DNA evroTrieTal o€ €va HOvo KOPPATI TG TPOXIAG TNG OKTIVOBOAIAG, n oTroia

ouvodEeUETAIl ATTO TTOANEG EVATTOBETEIG EVEPYEIAG OE OXETIKA MIKPO OYKO.
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H 1ToAuttAoKOTNTA TWV opadoTtroinuévwy BAaBwyv Tou DNA Bewpeital avaoTaATikdg
TTapdyovTtag kKatd Tn didpkeia NG d16pBwaong BAaBwyv. Ocwpeital OTI 01 ETTAYOUEVES
BAGBeg ammd Tnv IR 1TOU OoXNnuartiovral péoa og autd Ta pépn BAaBwv Tou DNA, Ba
MTTOpOoUCcav va emdlopBwbouv duoKoAOTEPA atrd Ta armmopovwuéva (Georgakilas et
al., 2004). EmmAéov, o1 opadoTtroinuéveg BAABeg Tou DNA @aivetal va €xouv pia
KATtaoTpo@IKA Trapoucia, &edopévou OTI N TTEIPAUATIK OTTOdEIEn £0€1Ee OTI Ol
TpooBeTe¢ DSBs oyxnuatiCovrar ammo opadotroinuéves PAABeg DNA T1Tou €xouv

TTPOKANBEi atd Tnv akTivoBoAia-y (Singleton et al., 2002).

To DNA ¢gival o Bacikdg 0TOX0G yIa TOV KUTTAPIKO Bdvarto atrd Tnv akTivoBoAia (Ward
1981). QoTto00, Ta YeyovoTa I0VIOUOU dev TTEpIopiCovTal pévo oto DNA Kal To dueco
TePIBAAAOV Tou. O1 eAelBepeg pifeg TTOU dnuloupyouvTal PE OKTIVOBOAIa UTTOpEi va
aAAOILLOOUV €TTIONG TIC TTPWTEIVES TNG MEMPBPAvNG kal Ta Aimmidia (Wallach, 1972). Ol
aAayéc ota Aimmidla (YEWUETPIKOG IOOUEPIOPOG) OUXVA UTTOPEi va €ival TTOAU
ONMAVTIKEG Kal va TTPOKAAOUV BAGBEG OTO KUTTAPO KAl KUTTAPIKEG ONUATOOOTHOEIG
(cell signaling) 1Tou d¢ev eival duvatd va ekmiunBouv (Chatgilialoglu et al., 2014). H
KaraoTaon o&eidwong Twv OUAQUOPUAIKWY Ouddwv UETABAAAETaI €TTiONG aTTO TNV

aKTIVOBOAIa Kal Ta TTPOIOVTA TNG aKTIVOAUONG 0dnyouv o€ AITTISIKA UTTEPOLEIdIAL.

MapoAa autd, ol d0oeIg akTIVOBOoAIag TTou HETABAAAOUV TIG 1B10TATEG OIATTEPATOTNTAG
TWV PEPBPavWYV gival onNPAvTIKA uynAOTEPES aTTo O,TI EKEIVEG TTOU TTPOKOAOUV BAGRES
oto DNA (Kankura et al., 1969). ‘Etol, n BA&GBn oto DNA kai or dladikaoieg TTou
avtatrokpivovtal oTn BAGRN TTou xpnolheUEl yia va diatnpenoEl TNV aKEPAIOTNTA TOU
DNA, Bpiokovtalr OoTOoV TTUpriva TnG KUTTOPIKNAG avTidpaong o€ akTivoBoAia. 'Eva
mOavo atmrotéAeopa NG eANITTOUG €mdIOPBWONG €ival N dnuIoUpPYia XPWHUOOWHMIKAG

aoTdBelag (chromosomal instability) kol QuUOIKA kKapkivoyéveong.

H akepaidtnTa Tou DNA etrnpeddetal ammd pia TToikiAia BAaBwyv 1Tou TTpoKaAouvTal
atmdé TNV 1ovifouoa oKTIVOBOAIO TTOU TTPOKUTITEI WG CUVETTEIQ TNG «AUECNG» Kal
«EPMEONS» BAGBNG. ZTnNV TTPWTN TTEPITITWON OKTIVOBOAIAg, n aueon aAAnAetidpacn
pe To DNA TTOU TTapdyel QOPTIOPEVA CWHATIOID 1 NAEKTPOVIO TTOU PEPOUV TNV
KIVNTIKA  evépyela  QwToviwv (akTiveg X, grays), TPOKOAEi OTTACIUO  TwV
QWOoPOdIECTEPWY TNG OTTOVOUAIKAG OTAANG (van der Schans et al., 1973). Autd
avTiITpoowTrevel repitrou 10 30% TnG BAGRN Tou DNA (Chapman et al., 1973).
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Undamaged DNA segment

hhbbbbbbbbbbbbbbddd
[TTTTTTTTTTTITITIIT

Radiati‘on/\

bbb
ITTTT

_DD_

\ 4

e
TTTTTTT PTTTTPTTT IILT

Complex SSB (6 lesions)

boa bbabbbbddd
L LITT. T TTT7TT

omplex DSB (11 lesions)

bbbbbbate bbbbbbdddd
ITTTTTTTTTT I TTIIITTT

Base damage (5 lesions)

Eikéva 4: Eidn BAaBwyv Tou DNA. ®aivovrai ol povokAwveg Bpadoelg (Single Strand Break SSB)
OIMAOKAwveG Bpauoeig (Double Strand Break DSB) kaBwg kal guvdIaouog auTwy Pe dIGPOoPES AAAEG
BAGBEG OTTWG OPEIdDWHEVWY BATEWV E ATTOTEAETUA TIG AeyOueveg auvBeTeg (complex) BAGReg. Ol
BAGBeg auTég avagépovTal kal aTn BIBAIoypagia wg opadoTroinuéveg BAGReg DNA (clustered DNA
damage) (Georgakilas et al., 2013)
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1.7 H ouveio@opd TNG PAEYHOVAG OTIG XPOVIEG ETIOPATEIS TNG AKTIVOBOAIAG

H akTivoBepaTreia yia Tov Kapkivo Bewpeital dikotro paxaipl. Ad Tn pia TAgupd,
UTTAPXEl BePATTEUTIKO OQEAOG O€ KATTOIO BaBud, dedopévou OTI OTOXEUOVTAI TA
Taxéwg TTOAAATTAACIOOMEVA  KOPKIVIKA KUTTapA, aAA& atmmd tnv AAAn TTAgupd,
AvVaTTOQEUKTA aKTIVOBOAEITaI UyIRG 10TOG. AuTdG €ival Kupiwg o Adyog yia Tov OTToio
OuUXVA TTPOTIMATAI Mia TUNUATIK Xoprynon, BewpwvTag 0TI Ta QUCIOAOYIKA KUTTAPO
Ba £xouv £va OpPIoHEVO XPOVIKO OIACTNUA YIa VO avaKAUWouv. AKOUA KI av auTr n
avTiAnyn €ival  yevikd OwoTh, ed@aviovral AavetTiBUUNTEG  TTAPEVEPYEIEG TNG
akTivoBoAiag (radiation adverse effects) otov @uoloAoyikd 10TO TTOU UTTOPOUV VA
XOPAKTNPIOTOUV WG 0&eieg 1 xpovieg. O1 avemBUUNTEG QUTEC TTAPEVEPYEIES
OXeTiCOVTal KATA PAON ME TNV €TTAYWYH QAEYUOVAG KAl OLEIOWTIKOU OTPEG OTOV

OPYQVIOPO TTOU oUX VA gival xpoviog (radiation late effects) .

H €peuva €xel O€itel pia atroKpIon OTA KUTTAPA TOU EYKEPAAOU, TOU OUKWTIOU, KAl TOU
EVTEPOU O€ OKTiVEG- X POVO 3 WPEG PETA ATTO OKTIVOBOANON O POVTEAQ TTOVTIKOU,
XPNOIMOTTOIWVTAG TOV TTUpnVIKO TTapdyovTta-kB (NF-kB) wg aiodntripa (Chang et al.,
2011). EKTOGC ammdé TOV KOAA TEKUNPIWPEVO POAO TNG OTNV Opydavwaon Tng
avoooAoyIKAG aTrokpiong, o NF-kB eutrAékeTal €TTioONG OTIC QAEYUOVEG Kal OTIG

oykoyoéveg diadikaoieg (Chang et al., 2011).

H diaudépewon piag uyloUg QUOIKAG avTidpaong, OTTwWG N QAEydovh Kal TnG
QVATITUENG TNG O€ MIa XPOvIa KATAoTaon Mn Oepatrevoiun, Yivetal PEOCW MIOG
TTOPATETAMEVNG, aTTOpUBuIoPEVNG  ofgiag  @Aeyuoviig Tou  Ogv  gival  TTAéov
auToTTEPIOPICOMEVN. QOTOO0O, UTTAPXEI KAl Pia GAAN pop@r TnG XPOvIag QAEYUOVNG
TTou MTTOPEl va €EeAixBei pe TO XPOVOo, XWpPiG eu@avhl cuptrTwpaTta. Mia TéTola
eTTigovn avtidpaon, aveEdpTnta aT1rd TNV TTPOEAEUCT| TNG, £XEI PPeBE OTI ouvdéeTal
oteva e Tnv TTPOKANon kapkivou (Balkwill and Mantovani, 2001; Shacter and
Weitzman, 2002). Otav 1TpoKeITal yia TRV 10vifouod akTIvoBoAia, n diadikacia PUTTopeEi
va BewpnBei we £vag auAog KUKAOG, agou n akTIVOBOoAIa TTou XPnOoIUOTTIOIEITAl VIO TN
Bepatreia TOU KAPKivou PTTOPEI va TTPOKAAETEl Xpovia QAEyUovr Kal JETA n Xpovia
@Aeypovr) utTopei va atmmoteAéoel TTpOdpouo Kapkivou (BAaupéva, peTaAAaypéva, Kal
aotabn kotTapa). ‘Etol, n TTpoPANUATIKA KaTdoTaOon dlatnpeital fj akOpa  Kal
avadnuioupyeital Ye emaywyrn dsutepoyevoug oykou (Multhoff and Radons, 2012).
Ta pakpo@dya kal Ta oudeTePOPIAQ QaiveTal va Traifouv éva onuavtikd podAo oTn
Xpovia  @Aeypovh).  Ta  POKpO@Aya  €KKpivOuv  TOV  auénmikd  TTapdyovrta

peETapopewaons-B (TGF-B), o omoiog TTpooeAklel oudetepd@iAa (Nathan, 2002).
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"evikd o1 dUO TUTTOI KUTTAPWY TTOU EUTTAEKOVTAI OTNV QAEYPOVWON aTTOKPIoN, £XOUV
EUEPYETIKA Opdon OTIC dIadIKATIEG ETTOUAWONG TPpAupdTwy. MNMapdAa autd, £€xouv Tn
duvaToTNTA VA TTPOKAAECOUV OEUTEPOYEVEIG BAABEG OTO QPUOIOAOYIKO 10TO, £QOCOV
TTOPAPEVOUV evepPyOTTOINUEVA YIa PeEYAAO xpovikd didotnua (Wright and Coates,
2006).

H Trapatetapévn tmapoucia Twv QAEYHOVWOWY KUTTApWY o€ £va Opyavo 1 1010
MTTOPEI va TTPOKOAECEl QVETTIOUUNTEG TTAPEVEPYEIEG TTOU TTOIKIAOUV OTNV IGTOAOYIKN
Mop@oAoyia, Tn cofapdTnTa Kal TNV €TTIPovr], avdAoya HE TNV AKTIVOBOAoUUEVN
epIoXn. Mia atré auTég TIG TTAPEVEPYEIEG €ival N KUOTIKHA ivwon Kal OTTou €XEl oxEon
ME T HAKPOPAYA/AEUPOKUTTAPO TTOU EVEPYOTTOIOUVTAI JE CUYKEKPIMEVEG XNMEIOKIVEG
(Johnston et al., 2002). Mia amdé TIC apvnTIKEG EMOPACEIC TNG ivwong OTov
OPYaVIOUO €ival n QvTIKATAOTAON TOU UYIOUG I0TOU HPE TO OUCAEITOUPYIKO IVWON
OMOAOYO TOu, OTTOU TTPOKAAEl TTPORAAMATA OTNV €UAUYICIO TWV I0TWV KAl OTn

QUOIOAOYIKR AEITOUPYia TOUG.

O avTikTuTToG KaI N 0oBapdTNTa TNG OKTIVOBOAIOG TTOU TTPOKAAEITAI ATTO TIG OWIUES
emMOpPAceIg oxeTiCeTal e TTOANOUG TTapdyovteS. H TTpodidBeon aoBéveiag, pdéAuvong
N @Aeypovwdoug KataoTaong, €xel Non empBapuvel To CWHPa OTav AauBAvel Xwpa n
aKTIVOBOAIa yia e€aAeIPn Twv OyKwv. 'ETol, 0 pOAOG TOU avoooTToINTIKOU CUCTHUATOG
KpiveTal atrapaitntog. ‘Evag dAAog TTpodiabecikdg TTapdyovTag TToU PTTOPEl va
TpotroTroiINoel Tov KivOuvo BAGBNG TTou TTPOKOAEI N aKTIVOBOAIG €ival n YEVETIKA

euaiobnoia.

H xpovia @Aeypovy TToU TTPOKAAEITOI aTTO TNV OKTIVOBOAIa €ival TTpo@avwe uia
TTapevépyela TeEPAOTIOC oOnuaciag Tou aTraitei  Bepartreia 6co 10 duvaTov
ouvTopoTeEpa. Karaotdoelg OUOKoAeg va  emAuBoulv, OTTwg n  ivwon  Kal
VEOQYYEIOYEVEDH, MTTOPOUV Vva aTro@euxBouv pe Tov TpoOTTO auTd. O TpPoTTOC
avaoxeons NG @Aeypovng avaoTéEAAovTag QAeypovwodelg ueocoAapntég (18laitepa
META TnVv akTivoPBoAia) civar idiaitepa dnuo@iAng (Deorukhkar and Krishnan, 2010).
AVTI-QAEYHOVWOEIG TTAPAYOVTEG, O OUVOUAOUO HE OCUUPBATIKEG MEBODOUG, OTTWG N
OKTIVOBOAIO Kol N xnueloBepartreia, @aivetar OTI  TTAPOUCIAlOUV  [Ia  TTOAAG
UTTOOXOMEVN TTPOCEyyion. ETTITTAéOV, N TpOTTOTTOINCN TWV dIOTPOPIKWY CUVNBEIWV HE
OUNTTANPWHPATA OTTWGS 0 AIvapOOTTOPOG €xel OEIXDEl va £XEl YIO TTPOCTATEUTIKI KOl
avTi-pAeypovwdn dpdon (Lee et al., 2010).
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1.8 Mn otoxeupéva atmroteAéopara (non-targeted effects) rou rpokaAoUvTai
atrd pAeypovéG i} akTivoBoAia

Otmwg @aivetal, N PAGBN OTNV OTTOIA UTTOKEITAI TO KUTTAPOTTAQOPO Kal Oxl KaT'
QVAYKNV JOVO O TTUPAVOG KATA TNV aKTIVOBOANCN a-cwPaTIdiwy in Vvitro, UTTopEi va
odnynoel oTn yévvnon JETOAAAGEEWY. ZTNV TTPAYUATIKOTNTA, AUuTO TO €i00C KUTTAPIKNAG
aKTIVOBOAIag utropei va TTpokaAéael peyaAuTepn atrelAf atrd Tnv dueon didoyion Tou
TTUPNVA, aPOU £va XTUTTNUO CWHATIOIOU TTPOKAAEI ETTITITWOEIG, AAAG OXI {nTAMOTA
emBiwong (Wu et al.,, 1999). EmmAéov, n euaiobnoia oTnV aKTIVOBOAIQ TwWwvV
opyavIdiwv TTou BpiokovTal 0To KUTTAPOTTAaoua deixvetal atmmd PEAETES in silico (ue
XPrOon UTTOAOYIOTH) Kal Ta QTTOTEAETUATA CUP@WVOUV Je To Treipaua (Kuncic et al.,
2012). Aedopéva TTou Ocixvouv MIKpOTEPN PAGBN va cucowpeleTal o€ KUTTAPA IN
vivo atro ot in vitro (Watson et al., 2001) pytropouv va €¢nyndouv atrd Tnv atrékAion
TWV PNXAVIOHWV TNG Apuvag eviog Kal eKTOG Tou opyaviopou (Wright and Coates,
2006).

Ta pn OTOXEUPEVA QTTOTEAECPATA UTTOPOUV va gP@aviovral o€ KUTTAPA TTOU gV
€xouv akTivoBoAnBei aueca, aAl\& BpiokovTtal Kovtd o€ akTivoBoAnuéva (bystander
effects) aA\d kal o€ ammOyovoug TwV aKTIVOBOANUEVWY TTPOYOVWY TTOAAEG KUTTAPIKEG
dlaipéoelg. 'OAeg o1 OpATEIS TNG AKTIVOBOAIOG EVTACCOVTAl OTN YEVIKOTEPN KATNYOPIQ
TWV AEYOUEVWY CUCTNPIKWY QaIVOPEVWY (systemic effects). e auTh Tnv TTEPITITWON,
N EMOAVION €VOG PN OTOXEUMEVOU QTTOTEAECHATOC OXETICETAI TT.X. ME TNV EUPAVION
YEVETIKNG | XPWHUOOWMIKNG aoTABeIag TTou €XEl TTPOKANBEI atmd TNV akTIvVOBOAIa,
0edopévou OTI Ol TTPOYOVOI TWV AKTIVOBOANUEVWY KUTTAPpwWY gival TTIBavd va gépouv
METOAANAEEIG KAl PIO ONPAVTIKA CUCOWPEUOT XPWHOOWHIKWY avwuaAiwy. Puaoikd, Ta
MN OTOXEUPEVA aTTOTEAEOPATA €ival TTAPOVTA AKOUA Kal OTav PN-akTIVOBOANUEVQ
KUTTOPA OEiXVOUV MIa TTOIKIAIQ ATTOKPICEWV OTABEP YE TO MOTIBO aKTIVOBOANONG.
Autd civar TUTIKO yia Ta KUTTAPA, OTNV TIEPIOXA TWV KUTTAPWYV TIOU €XOUV
aKTIVOBOANBEi dueoa, kal uTTdpxel hia 000G HETAPOPAS OruaTog TTou KaBIoTa duvaTh

TNV ETTIKOIVWVIQ YETAEU TOUG.

Autd TO €idog Tou amoTeAéopaTtog ovouddletalr non-targeted effect (Eikéva 5) kai
TIPOKUTITEl KUPIWG KaATd Tnv okTivoBoOAnon Me xaunAng ©66ong akTivoBoAia
(Laskaratou et al., 2014).
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MH XTOXEYMENEY BAABEYX DNA: Stress (Avantoén 0ykov 6g évay opyavicpno
N axtwvofoinuévn meproyn)
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Eikova 5: MovTéAo dnuioupyiag pn otoxeupévng BAGBng DNA. Edw mapouaiadeTal n dnuioupyia
TETOIWV OUCTNHIKWY dpACEWY AOYyW £vOG TOTTIKOU OTPEG OTOV OPYAVICHO TTOU AUTOG UTTOPED va gival
€vag OYKOG 1 OTTWG @aiveTal oTo OeEI0 PEPOG TOU OXNMATOG, Hia akTivoBoAnon. KaBopiaTikd Traifouv
Ol PAEYUOVIKEG aVTIOPACEIS KAl N CUMKETOXA TOU AVOCOTIOINTIKOU GUOTAMATOG (XNMEIOKIVES, KUTOKIVEG,
KTA.). ETriong o1o oxfpa @aivetal kar 0 ouoliaoTIKOG POAOG TTOU TTAIOUV 01 OEEIBWTIKOI UNXAVIOHOI,
OTTWG TT.X. 01 eEAeUBepeg pieg (ROS).

H 1rpokaAoupuevn atrd akTivoBoAia yoviSiwuaTIKr) acTAaBela ival GuvUQaoHEVN PE TN
@Aeypovn. ‘Exel mapatnpnBei kTG a1rd TNV TTPOQAVA €6APTNON ATTO YEVETIKOUG
TTapdyovTeg TPodidbeong, auénuévn ékppaon Tou TNF-a kal TTapoucia ogeIdwTIKOU
OTPEG, WG ATTOTEAEOUA TNG TTPOPAEYHOVWOOUG EVEPYOTTOINONG TWV HAKPOPAYWV.
AnAadn, Ta POKPOPAya MTTOPOUV VA  ETTAYOUV  XPWHOOWMIKA aoTabeia  wg
QTTOTEAEOHA MIAG PAEYUOVWOOUC aTTOKpIoNG TTou oTnpiletal o€ peydho Babud atrod
TOoV yovoTtuTtro. NMpdogarta, armodeixdnke n eUTTAOKN TNG KUKAooguyevaong-2 (COX-2)
Katd Tn Olgpyacia kal €101 ouvdEBNKE n ONUATOdOTNON TNG TTPOPAEYHOVWOOUG
KUTOKIVNG ME MOAKPOTTPOBECUEG OUVETTEIEG aTTO TNV OKTIVOBOAIO Kal, KUPiwGg, PE TN

yovidiwpaTikA actdBeia (Lorimore et al., 2011).

H vyovidiwuaTtikip aoTdBeia Kal Ta YEVIKOTEPO TA CUCTAMIKA @AIVOPEVA TTOU

TTPOKAAOUVTAI KATA TNV AKTIVOBEPATTEIQ QAiVETAI VO £€XOUV OTEVI OXEOTN, VIO QUTO dev
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gival Tavra duvatd va diakpiBei To éva atmmd 1o GAAo. ETTiTTAéov, o1 punxaviouoi TTou
XOPOKTNPEICOUV QuTA Ta OUO MNn OTOXEUOMEVA OTTOTEAECHATA CUUTTITITOUV Kl
ouvO£ovTal KATA TPOTTO QITIAG-ATTOTEAEOPATOG, EVW MEPIKEG POPES Eival ACAPES TO
1016 TTpoKaAei To AAAo (Wright and Coates, 2006).
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1.9 AKTivoguaioOnoia

H akTivoeuaioBnoia cival n OXeETIKA €uaioBbnoia Twv KUTTAPWYV, I0TWYV, OPYAvWY,
OpYQVIOPWV | GAAWV ouciwv oTn ¢nuioyévo dpdacon Tng OKTIVOBOAIAG. Z& YEVIKEG
YPOUMEG, €XEI BPeBEi OTI N KUTTAPIKA OKTIVOEUAIOONoia gival euBEwWG avaloyn PE ToV
puBud TNG KUTTOPIKAG Olaipeong Kal avTioTpoQws avaioyn pe 10 BaBud Tng
KUTTapIknG Olagopotroinong. Me Aiya Adyia, autd onuaivel OTI Ta  EVEPYWG
dlaipoupeva KUTTAPA fj auTtd TTou Ogv gival TTAPWG wplua Bpiokovtal 0€ JEYOAUTEPO
KivOuvo Aoyw akTivoBoAiag. Ta TTio akTivoguaiodnta KUTTapa gival ouvnBwg ekeiva Ta
OTTOIa: £€XOUV UYWNAOG TTOCOOTO KUTTAPIKAG didipeang, €xouv uwnAd PeTaBoAikd puBuo,
EXouv TTPOPANUATIKOUC 1} €ANITTEIC Pnxaviopoug emdidpbwong, eival un-€1dIkou

TUTTOU Kal TPEPOVTAI KOAQ.

-YynAnR padiocuaioBbnaoia Bewpeital 0TI €xouv: Ta Aeu@oeIdr) 6pyava, 0 HUEAOS TwV

0OTWV, TO Aipa, ol OPXEIG, Ol WOBNKEG KAl T EVTEPA.

-A\iyoTepo uwnAni padiocuaioBnaoia Bewpeital OTI TTapoucidlouv: 1o dEpUA Kal AAAQ
opyava pPe €mONAIOKA KUTTOPA (KEPOATOEIDNG, OTOPATIKA KOIAOTNTA, OI00PAYOG,

0pB4¢, oUPOdOXOG KUOTN, KOATTOG, TPAXNAOG TNG MATPAG, oUpNTHPOG)

-Métpia padiocuaioBnoia éxel Bpebei: oTOUC OTITIKOUG QAKOUG, OTO OTOUAXI, OTOV

AVATITUOOONEVO XOVOPO, OTA AETTTA AyYEIQ KAl OTO AVATITUOCONEVO 00TO.

-ApKETA XaunAn padlocuaioBnaia €xouv: ol WpPIPoI XOVOPOI 1 Ta 00Td, 01 OlEAOYOVOI
adEVeEC, T AVATIVEUOTIKA Opyava, Ta VEQPA, TO ATTAP, TO TTAYKPEAG, 0 BupEOEIdNG, Ta

ETTIVEQPIDIA KOl Ol OOEVEG UTTOPUONG.

-T€Nog xapnAf padiosuaicbnaoia TTapouciAlouVv: oI JUEG, O EYKEPAANOG KAl O VWTIAIOG
MUEAOG. (Rubin and Casarett, 1968)

Ooo peyaAuTtepn cival n d6on TNG akTIVOBoAiag TO00 PEYAAUTEPO €ival TO TTOOOOTO
TWV a0Bevwyv TTOU TTETUXAIVEI EAEYXO TOU OYKOU WG €va OUYKEKPIPMEVO ETTITTEDO
(Eikéva 4).
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Eikéva 6: ZIypogidg KautruAn 660ng-atrokpiong TNG d0onNG ouvapThoel TNG TMBavOTNTAG EAEYXOU TOU

6yKou.

MNa va e€aAeipBbei evieAwS N TOaAvVOTNTA EUEAvVIONG coBapwyV OYIPNwY eTTIOPACEWY, N
060N Ba TTPETTEl va eTMIAEYETAI WOTE va €xel uwnAR MBavoTnTa AéyXou Tou OyKou,
a@oU évag aveCEAEYKTOC OYKOG OUVABWG odnyei oe Bdvaro. YywnAotepeg &00E€IG
odnyouv o€ uYnAOTEPN CUXVOTNTA EUPAVIONG COBAPWY OWINWY ETTIOPACEWYV, OAAG

augavetal n ToavoTNTa TOTTIKOU EAEYXOU TOU OYKOU.

H akTivosuaiobnoia Ba ptropouce va BewpnBei WG éva TTOAUTTAOKO KANPOVOMIKO
XOPAKTNPIOTIKO, TO OTroi0 €EaPTATAl ATTO T OUVOUAOCTIKN ETTiIOPACN TTOIKIAWV
YEVETIKWV TpoTrotroinocwyv. Me 1n ouvdpounl G Mopiakng BioAoyiag €xouv
MEAETNOEI 01 TTOPAKATW TPOTTOI AVTIdOPAONG TOU opyaviopou otn BAGRN Tou DNA (a) n
agaipeon TG BAGBNG Tou DNA Kal n amokardoTaon Tng CUVEXEIQG TOu OITTAOU
KAwvou, (B) n evepyotroinon Tou onueiou eAéyxou PAGPng tou DNA, n oTroia
avaoTEAAEI TNV €EENIEN TOU KUTTAPIKOU KUKAOU, £TOI (DOTE VA ETTITPETTETAI N ETTIOKEUN
Kal n meoANWn NG METAd00NG TWV KATECTPAUMEVWYV I OTEAWS avaTTapaxOEévrwv
XPWHOOWUATWY, (Y) N METAYPOAQIKI ATTOKPION, N OToia TTPOKOAEl aAAayEéG OTO
TTPOQIA HETAYPOAPNAG TTOU UTTOPEI va gival WPENIPEG OTO KUTTAPO Kal (8) n atrétrTwon,
n otoia egaAcipel oe peydho PBabud Ta BAaupéva koTtTapa. O1  pnxaviouoi
emdIdpbwong Tou DNA trepiIAapBdavouv Tnv AueEon €TTIOKEUR, TNV €IOIOPOBwWON UE
EKTOMN PBAong, TN VOUKAEOTIOIKY €mMOIOPOWON ME €KTOMN, TNV €mdI6POwon TOU
dikAWVOU popiou Kal TNV €TMIOKEUA Twv deouwy (Sancar et al., 2004).

O1 unxaviouoi emdidpbwaong Tou DNA €xouv Tn duvatdTnTa va eTnpedoouv T600 TV
euTTdbela OoTOV Kapkivo 600 Kal TNV akTivoguaiobnoia. 210 TTAQicIo  auTo,

dlgpeuvwovtal OAeg o1 MBOavEG aAAayég oTnv  TTOAUVOUKAEOTIDIKN)  akoAouBia
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—UTTOKATAOTACN, OTTOAOIPr 1 TTPOCBNKN diag pévo PAong— TTou dnuioupyouv TIG
OIAPOPETIKEG HOPPEC €VOC VOUKAEOTIOIOU, YVWOTEG KAl WS TTOAUNOP@IoUOI (single
nucleotide polymorphisms, SNPs), o1 otroieg ouvatroteAouv 10 90% TTEPITIOU TWV

METAAAGEEWY TOU avBpwTTIvou yovidiwuatog (Andreassen et al., 2002).

Me 1n PonBeia TNG UWNnANG OKpiBEIOG yovoTuTINoNG Kal TG BIOTTANPOQOPIKAG
MEAETWVTAI TTOAULOPPIOUOI VOUKAEOTIDIWY, TTOU KATAYPAPOVTaAl O€ yovidla Ta OTToid
eUTTAéKOVTAI OTN BloAoyIKA avTidpaon TNG akTIVOBOAIAg Kal evOEXeTal va ouuB&GAAouv
oTnVv avixveuon euaicdnoiog Twv acBevwv  Katd Tnv  akTivoBepatreia. Ol
TTOAUPOPQIOUOI VOUKAEOTIOIWV O€ yovidla TToUu OXETICOVTAl PE TNV €UTTABEIO €XEI
a1TodEIXOE OTI €TTNPEEACOUV TNV KUTTAPIKA avTidpaon oTnv akTivoBoAia. ETTitTAéov, 10
TTARBOG Twv HETOAAYPEVWY  OAANAGUOPPWY TTOU €XOUV WG ATTOTEAECHO Ol
OUYKEKPIPEVOI TTOAUPOPQPIOHOI, £xEl OUVOUAOTIKY €TTiIOPOCN OTNV AKTIVOEUAIoONaTia.
2UVETTWG, aoBeveic pe TTOANATTAG peTaAAayuéva aAAnAdupopga 1mlavov va gival

TTEPICOCOTEPO EUTTABEIG OTNV AKTIVOBEPATTEIA O€ OXEON PE QUTOUG PE AlyoTEPQ.

O1 aoBeveic BewpouvTal akTivoeuaiodnTol, av TTANPouv Katrola atrd TIG akOAouBeg

TTpodiaypagég (Cox et al., 1995):

MNa Toug aoBeveic Pe KapKivo KEQAANG Kal Aaipgou: ogia avTtidpaon Babuou 1 peTd
atré TN oucowpeupévn d6on Twv 14 Gy, ofeia avtidpaon PabBuolu 2 PETA aTTO TN
ouoowpeupévn d6on Twv 30 Gy A o&eia avtidpaon Babuou 3 TouhdxioTov PETA aTTO
3 €BOOPAdEG TTOU €XEl OTAMATACEl TTPOCWPIVA 1 OPICTIKA n  OKTIVOBEPATTEIQ.
MNa Toug aoBeveiC YE KAPKIVO TOU PAOTOU: oggia avtidpaon PaBuou 1 petd atrd Tn
o06on Twv 10 Gy, oteia avtidpaon PaBuou 2 yetd amd Tn d6on Twv 20 Gy A ofeia

avTidpaon Babuol 3 aTo PaoTo.

Mepikd TTapadeiypata Babuwyv akTivoeuaiobnaiag @aivovtal OToV TTapaKATwW TTiVAKA:

Alatapax€g Tou avoooTToINTIKOU GUCTAUATOG

BaBudg
Mapevépyeia 1 2 3 4 5
AAAEPYIKN Mapodikég Evdeikvutai Aev Emikivduveg yia Odvarog
avTidpaon eCaweig TapéupBacn A dIoKoTN QAVTOTTOKPIVETQI T {wn
ecavOnuara. £yxuong. dueoa o€ EMTITWOEIG.
MupeTdg AvTaTrokpiveTal Aueca CUUTITWHATIKA Emeiyouca
HIKPOTEPOG aTTO O€ CUNTITWHATIKA Bepartreia kal/f o€ TapéupBaon
38 °C. Aev Beparreia (1T.X., ouUvToun d1aKoTTA
evdeikvuTal QVTIOTAUIVIKE, NG £yxuong.
TapéuBaon. NSAIDS, vapKwTIKA). ETavepgadvion
Mpo@UAAKTIKA TWV CUPTITWHATWY
@AppaKa evogikvuvTal META TNV QPXIKN
yia AlyoTepo ato 24 BeATiwon.
WPEG. NoonAgia
evdeikvuTal yia
KAIVIKEG
TTEPITITWOEIG
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(TT.X.., VEQPIKA
SuoAelToupyia,
dINdNTIKA
TTVEUPOVOTTABEIq).

AvaguAagia ZUPTITWHOTIKOG Emikiviuveg yia Odvarog
Bpoyxdomacpog, ™ dwn
UE A Xwpig EMTITWOEIG.
Kvidwaon. Emeiyouoa
EvdeikvuTal TapéuBaon.
TTOPEVTEPIKA
Tapéupaon.
AMepyia TTou
OXETICETAI YE
oidnua i
ayyelooidnua.
Ymoétaon.
AuTodvooeg Xwpig Amodeign autodvoong AuTodvooeg Emikivduveg yia Odvarog
dlaTapaxEg CUNTITWHATA. avTidpaong TTou avTiIdpdoEIg TToU T wn
OpoAoyika f TePIAaUBAvEl KATTOI0 mepIAaUBavouv EMTITWOEIG.
AAAO OTTOBEIKTIKG ETTOUCIWSEG OPYaAVo 1 KATTOI0 BACIKO Emeiyouoa
oTolxgia atmod AeiToupyia 6pyavo TTapEuBaon.
autodvoon (17.X.UTTOBUPOEIBIOPEG). (11.X.KOAITIOQ,
avTidpaon, HE avepia,
KQAVOVIKN HuokapdiTida,
AeiToupyia Twv VEQPO).
opydvwyv. Agv
evoeikvuTal
TapéuBaon.
20vdpopo ‘Hmma avridpaon. Oeparreia rj dIAKOTTA Agv Emikivduveg yia Odvarog
atreAeuBépwang Agv evdeikvuTal £€yxuong evoeikvuTa, QVTATTOKPIVETQI T {wn
KUTOKIVWV OIaKOTIA TNG aAAG TTou va dueoca o€ EMTITWOEIG.
£€yxuong oute AVTOTTOKPIVETOI AUETA CUMTITWHATIKA Emeiyouoa
TapéuBaaon. O€ GUUTITWUOTIKA Bepartreia kai/ o€ TapéuBaaon.
Bepartreia (T7.X. auvTopn S1aKOTIA
AVTHOTAMIVIKA, NG €yxuong.
NSAIDS, vapkwTIKQ, Emavepgavion
evOOQAERIa uyPa). TWV CUPTITWHATWY
Mpo@UAaKTIKG META TNV apxIKA
@ApPaKa evOEgiKvUVTal BeATiwaon.
yia Aiyétepo atmo 24 NoonAegia pévo ae
WPEG. KAIVIKEG
TTEPITITWOEIG (TT.X.
VEQPIKN
duoAelToupyia,
dINénTIKn
TIVEUJOVOTTGBEIQ).
Opovoaia Xwpig Métpia apBpaAyia. ZoBapn apBpahyia Emikivduveg yia Odvarog
CUUTITWHATA. Mupetdg, e€avBruara,  apBpimida. ™ {wn
Mévo KAIVIKEG ) Kvidwon. EvdeikvuTal n EkTteTapéva ETTITITWOEIG.
TTPOYVWOTIKEG XPAON AVTIOTAUIVIKWV. e¢avOuara. Xpeiagetal
TTapaTnProes. Ev&eikvuvtal AyYEI00PATTIKN
Aev gvdeikvuTal oTepoeIdn A QAVOTIVEUOTIKNA
TTapéuBaon. evOOPAEBIa uypd. uTTOOTAPIEN.
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1.10 MikpoouoTolxieg (microarrays)

H TexvoAoyia Twv PIKPOOUOTOIXIWV £XEI 0ONYNOEI OE TTI0 OPAIPIKEG TTIPOCEYYIOEIS TNG
KUTTOPIKAG dpacTnpIidTNTAG, ATTO TIG MEAETEG PHEPOVWHEVWYV BIOAOYIKWY AEITOUPYIWV
ANiywv OUOXETICOPEVWYV YOVIBIWY, TTPWTEIVWV ] KUTTAPIKWY JOVOTTATIWYV. =EKIVNOE WG
TEXVIKA xaptoypdenong DNA peydAng kAipakag kar dvoiée 10 OpdPo yia Tnv

Karavonon Twv BioAoyikwyv cuotnudtwy (Schena, 1996).

O1 pikpoouaoTolxieg DNA cival pia diataén peydAou apiBuou avixveutwv DNA 1Tou
QVTITIPOOWTTEUOUV ~ OUYKEKPIPMEVOUG  YEVETIKOUG  TOTTOUG. O  avixveuTég
OKIVNTOTTOIOUVTOI E OMOIOTTOAIKOUG OEOUOUG O€ Mia OTEPEN ETQAveId (OuvriBwg
YUdAivn), OI00TACEWY MIKPOTEPWY TNG aAvOPWTTIVAG TTAAANNG, ME TEXVIKEG TNG
oUyXpovng vavoTeXvoAoyiag. 2Tn B€on Twv avixVEUTWV YoVvidiwv PUTTopouV va UTTouV

QVIXVEUTEG TTPWTEIVWV, TUAHATA IOTWV, AVIXVEUTEG ETABOAITWY, K.4.

O1 uiIKpoougoTolxieg emTPETTOUV TNV avAAuon TnG YoviBIOKAG £K@Paong, NG
TOIKINOTNTAG, TNG aAAnAouxiog Tou DNA, Twv €mMITTEdWY KAl TPOTTOTTOINCEWY TWV
TTPWTEIVWV K.ATT., JE padikh Kal TTapdAANAn eTeéepyaaoia. ATToTeAE pia TEXvoAoyia e
EUPEIEC EQAPUOYEG OE TOMEIG OTTWG N YOVIOIWMATIKI, N TTPWTEWWIKN, N OIAYVWOTIKN,
K.ATT. Kal divel Tn duvatotnTa avaAuong oAOGKANPOU TOU PETAYPAPWHATOS VOGS I0TOU

o€ éva PYOvo TrEipapa.

Mrtropei kaveig va eEayel XpAOINES TTANpogopiec yia Tn BloAoyikh AsiToupyia evog
opyaviopou, BpiokovTag Trola yovidla eTrayovTal | KataoTEAAoOvVTal o€ KATTola pdon
TOU KUTTOPIKOU KUKAOU, O€ KATTOIO AVATITUEIAKA OTIYMN 1] O€ ATTOKPION O€ epeBioparta

TOU TTEPIBAAAOVTOG, OTTWG N ATTOKPION O€ OPHOVES | o€ UWnAr Beppokpaaia.

Opadeg yovidiwv Twv OTToIWV N €KPPACN AUuEAveTal 1 MEIWVETAI UTTO TIG idIEC
ouvOnkeg, gival MOavo va €xouv auaxeTICOpEVN BIOAOYIKR AEIToupyia Kal, iCwg, KOIVO
pMNXaviopo puBuiong (Brown and Botstein, 1999). H yovidiakA €k@paon cival dueoca
OUOXETICOPEVN ME TIG BIOAOYIKEG AEITOUPYIEG KAl Ol PIKPOOUGTOIXIEG UTTOOXOVTOI
TEPAOTIO MEyeBOG Oedoupévwv  TAvw o€ avBpwTiveg  aoBéveleg, yhpavon,
QAPMOKEUTIKI) Opdaon, opuovikr Opdon, SlavonTIKEG OOBEveIE, WETABOAICUO Kai
OPKETA akOpa KAIVIKG B€éuparta. Avoiyouv éva véo Opopo oe peBddoug didayvwong
Kabwg, pe TNV €CENIEN TOUG, yivovTal OAo Kal TTIo dIaBECINa o€ XPrion O€ EpyacTrpia

Kal xwpoug didyvwaong (Schena, 1996).
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TéNOG, T KATOBETAPIO MIKPOOUCTOIXIWV ETTITPETTOUV TNV ATTOBAKEUCH  TWV
OXOMAOMEVWY  TTPWTOYEVWV KOl ETTECEPYAOTPEVWV  OEDOUEVWY  HIKPOGUOTOIXIWY,
EMTPETTOVTAG TNV TTEPINYNON, avadnTnon Kal avaktnon Twv dedoPEVWY auTwy. Ta
TEPIOOOTEPA  ONuooIa  kataBetApia  pikpoouoToixiwv  (GEO,  ArrayExpress),

aTToBnKeUoUV dedouéva atTd OAEG TIG EUTTOPIKES TTAATPOPUEG.

1.11 Gene Expression Omnibus (GEO)

H Bdaon dedopévwy Gene Expression Omnibus (GEO) (Barrett et al., 2011) Tou NCBI
XPNOIMEUEl WG ONUOCIO KATABETAPIO yia €va eupU PACHA TTEIPAUATIKWY OEOONEVWIV
uwnAng ammédoong. Autd Ta dedouéva TrepIAauBAavouy TTEIPAPATA JOVOKAVOAWY Kal
OIKaAvoAwv (cDNA) pikpoouoToixiwv mRNA, yovidiwuatikou DNA, TTpwTeivwy, Kal
GAWV  TEXVIKWYV, OTIWG n oeIplok avaluon ékepaong yovidiwv (SAGE) n
@aopatoueTpia palag TTPpWTEIVIKWY Oedopévwy Kal N HEB0SOG eupeang aAAnAouxiwv
eTopevNG vevidg. EmmmmAéov, oxeddv mravra, padi pe ta emmegepyaocpéva dedouéva
UYNANG atrodoong, KaTaTiOEVTal Kal Ta Un €TTECEPYOoéEVA (TTPWTOYEVH) AVTIOTOIXO

0edopéva TouG.

210 Baoikd emiedo opydavwong tou GEO, umrdpyxouv T€0OEPIC BaAcIKOi TUTTOI
ovtotntag: O1 mpwrtol TpeIg (Aciyua, MAaT@Opua, Kal Zeipd) CUPTTANPWVOVTAI KOl
mapéxovral oto GEO atmd Toug xproteg. To mpoowtkd Tou GEO karaptidel Kai
ETTIMEAEITAI TOV TETAPTO TUTTO, TO 2UVOAO A£dOMEVWY, XPNOIUOTTOIWVTAG Ta EBOUEVA

TToU €X0OuV UTTOPRANBEI aTTd TOUG XPrOTEC.

1.11.1 MAat@opuss (Platforms)

Mia eyypaen NMAAT@opuag TEPIyPA@El Ta XAPOAKTNPIOTIKA TNG JIKPOOUOTOIXIAG
(1r.x. cDNA, probe sets oAiyovoukAeoTidiwv, ORFs, avTicwuaTa), Tov KatdAoyo Twv
OTOIXEIWV TTOU YTTOPOUV va avixveubBouv Kal TTOCOTIKOTTOINBoUV o€ auTtd TO TTEipapa
(1m.%., uttoypagéc SAGE, metmidia), kKA. KdaBe eyypaer MAat@dpuag €xel évav
pMovadikd kal oTaBepd apiBud kataxwpenons GEO tou E&ekivael mavia pe Ta
ypaupata “GPL” kai akoAouBeitar atrd apiBuous. H TMMAatedppa utropei va

TTaPATTEUTTEI O€ TTOAAG SeiyuaTa Tou €xouv uTToBANBEI atrd IAPOPOUG XPrOTEG.

1.11.2 Aeiypata (Samples)

Mia eyypa@r Aciyyatog Treplypd@el TNV  TTPOEAEUCN KABe EexwploTou
OciypaTog, Ta TEIPAPaTIKG TTPWTOKOAAG GUAAOYNG, EKXUAIONG, opavong, uBpidiouou
Kal odpwong, TnVv UTTOAOYIOTIKI €TTECEPYAOia  TwWV  ANQBEVIWV  TTPWTOYEVWV

d0edopEvwy KaBwg Kal Tn uETpnon TG agboviag KAbe oTolxEiou TTOU TTPOKUTITEI ATTO
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10 O¢iyua. Kdbe eyypagr Aciypatog €xel évav povadikd Kal otaBepd apiBud
kataxwpnong GEO trou gekivdel TravTta pe Ta ypdupara “GSM” kair akoAouBeital atrd
aplBuoug. Kabe Aciypa TrpETTel va TTapatréuTrel o€ pia pévo MNAateoépua Kal PTTopeEi

VO CUPTTEPIANGOET o€ pia 1) TTEPICOOTEPES 2 EIPEC.

1.11.3. Xe1péc (Series)

Mia eyypagn Zeipds kaBopidel yia ouAAoyr AglyudTwy TTOU OVAKOUV O€ ia oudda,
egnyei g oxetiCovtal Ta dciyuata Kal TTwg dleubeTouvTal. H Zeipd gival To KOPPBIKO
ONMEIO TNG TTEPIYPAPNG TOU TTEIPANATOS OUVOAIKA. OI eyYPOQES TWV ZEIPWV WTTOPEI
ETTIONG va TTEPIEXOUV TTIVOKEG TTOU TTEPIyPA@ouV eEayOueva OeDOUEVA, GUVOTITIKA
oupTtrEpAoaTa, f avaluoelg. KaBe eyypagn Zelpdg €xel Evav povadikd Kal oTabepo
apilBudé GEO Ttrou Eekivael mavra pe 1o ypdpuata “GSE” kal akoAouBegital atmmd
apIBuoug kal erriong, uTopei va TrepIAapPAvel  Agiypata ao1rd  SIAQOPETIKES

MAaTQOPUEG.

1.11.4. XVvolia Asbousvwy (Datasets)

Ta Zuvoha Aedopévwv GEO ceivalr emueAnpéveg opddeg Aciypdtwv GEO. Mia
eyypaen Zuvolou Aedopévwv eivalr pia oguAloyrp atmmd BIOAOYIKA Kal OTATIOTIKA
ouykpiolga Acgiyyata GEO «kai armoteAei ™ Bdon Tng oouitag OladIKTUAKWYV
epappoywv Tou GEO Ttwv epyaAciwv avadAuong kar TTpoBoAng dedouévwy. Ta
AciypaTta KGBe Zuvolou Aedopévwy avikouv aTTOKAEIOTIKA o€ pia MAat@opua. Ol
TIUEG TWV METPACEWV Vyia K&Be Acgiypya TTou avhkel o€ éva ZUvoAo Aedopévwv
uttoAoyifovTal pe TAUTOONPO TPOTTO, dNAAdK, TTAPAYovTEG OTTWG N ETTECEPYATia
uTTOBABPOU Kal N KAVOVIKOTTOINON €ival KOIVEG o€ OAOKANPN TNV oudda dedouEVWV.
EmiTAEOV TTANPOQYOPIEC TTOU AVTAVOKAOUV TOV TTEIPAUATIKO OXEQIAOMNO, TTAPEXOVTAI
MéOw uttoouvOAwv Aciypdtwyv. H kdbe eyypapry Zuvolou Aedouévwv €xel évav
povadikd kal oTaBepd apiBud GEO Tou gekivdel TTavta pe Ta ypauparta “GDS” kai

akoAouBeital atrd apiBuoug.

1.12 H onpacia Tng BiomrAnpo@opikng

H yovidiwpartikr) (Genomics) gival €vag KAAOOG TNG YEVETIKAG TTOU PEAETA PEYAANG
KAiJOKOG aAAayEéC OTa  yovIOIWPATA TWV Oopyaviopwyv. H  yoviIdlwpaTik Kal n
METAYPOAPWHUATIKY (transcriptomics), n otroia PEAETA cupeieg yovIBIakEG aANayEG OTO
RNA Trou petaypdagetar amd 170 DNA, peAetouv TOAAG yovidla Tn ¢@opd. H
YOVISIWMATIKA PTTOPEI £TTioNg va TrepIAauBAvel TNV avdyvwaon Kal TNV eubuypduuion

TTOAU pakpiwv akoAouBiwv Tou DNA A Tou RNA. H avdAuon kai epunveia autwv Twv
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MEYAANG KAiPOKOG oUVOeTWY dedouEvwy aTTaitel TN Pondeia Twv uTToAoyioTwy. To
avlpwTTivo JUaAd dev eival oe B€on va xeipioTei T00eC TTOAAEG TTAnpogopiec. H
BiotmrAnpo@opikr) gival éva uBpIdIko Tredio TTou cuvduadel Tn yvwaon Tng BloAoyiag Kai
TNG EMOTANNG TNG TTANPOPOPIKAG KAl aTTOTEAEI éva UTTOTTEDIO TNG ETTIOTAPNG TWV

UTTOAOYIOTWV.

Ta yoviIdlwpaTa TwWV Opyaviouwyv Eival TTOAU peydAa. To avBpwTrivo yovidiwua
EKTIUATOI OTI £X€I TPia dlIoEKATOMPUPIA Celyn BAoewyv TTou TTEPIEXOUV TTEPITTOU 25.000
yovidla. EmitrAéov, n petaypa@wpaTtiky (Transcriptomics) YEAETA To TTOI0 Yovidiq,
METAEU Twv OekAdwV XINAdwv o€ €vav Opyaviouo, €XOUV EevepyoTToIinNBei N
aTTEVEPYOTTOINBEI O€ M1 OEDOMEVN OTIYUR, O€ TTOANATTAEG XPOVIKEG OTIYHMEG AAAG Kal
o€ TTOAATTAEG TTEIPANOTIKEG OUVONRKEG o€ KABE XpoviKO onueio. Me GAAa Adyia, Ta
OedOMEVA  «-WMIKAGY  TTEPIEXOUV  TEPAOTIEG TTOOOTNTEG TTANPOPOPIWYV TIOU O
avlpwITIVOG voug dev UTTOPEl VO CUAAGBEI Xwpig Tn PorBeia Twv UTTOAOYIOTIKWV

MEBOGDWYV TNG BIOTTANPOQOPIKNG.

H BIOTTANPO@OPIKN €ival ONUAVTIKA YyIa Tn VEVETIKA €peuva, ETTEIDN TA YEVETIKA
oedopéva €xel éva TTAaiolo, autd Tng Pioloyiag. OAeg o1 pop@ég CwWNAG €xouv
OPIOUEVOUG KAVOVEG CUUTTEPIPOPAS. To idlo I0XUEI KAl YIa TOUG I0TOUG Kal T KUTTAPA,
Ta yovidla Kal TIG TTPWTEIVEG. AAANAETTIOPOUV HE OCUYKEKPIYEVOUG TPOTTOUG Kal
puBuiCouv To £va TO AAANO UE OUYKEKPIYEVOUG TPOTTOUG. H peydAn KAipaka, cuvBeTwv
OedOUEVWV TTOU dnUIoUPYOoUVTal OTOV TOPEQ TNG YOVIBIWUATIKAG, Ogv Ba gixe vonua
XWPIC TN yvwon Tou TTWG A&IToupyouv ol Hop@éc Cwng. Ta dedouéva Trou
TIPOKUTITOUV OTTO TN YOVIOIWMPATIKA MTTOPOUV va avaAuBouv ue TIG idieg uebddoug TTou
XPNOILOTTOIoUVTAl ATTO TOUG PNXAVIKOUG KAl TOUG PUOIKOUG TTOU PEAETOUV TIG AYOPES
TWV XPNMATOOIKOVOUIKWY KOl TWV OTITIKWV VWV, OAAG avaAuovtag Oedouéva e
TPOTTO TTOU va atraitei yvwon NG PioAoyiag. ‘ETol, n BIOTTANPo@OpPIK £yive éva

TTOAUTIUO UBPIDIKG TTEDIO TNG YVWONG.

H BiommAnpo@opikA cival oe B€on va uttoAoyioel 6ekadeg XIANIAdES apiBuwyv o€ Aiya
AETTTA, avaloya PeE TO TTOOO ypryopa O UTTOAOYIOTHG MWTTOPEI VA ETTECEPYAOTE TIG
TTANPo@opiec. O TOPEDG TWV «—OMICS» XPNOIUOTIOIEI UTTOAOYIOTEG yia va TPECOUV Ol
aAyopiBuol o€ peydAn KAipaka woTe va Ppel hoTia o€ peydAa oUvoAa SeSOPEVWV.
Koivoi aAyopiBuor repihaufdavouv Asitoupyieg OTTwG n 1EpapXIK opadoTroinon Kai
avaAuon o€ KUPIEG OUVIOTWOEG. Kal o1 dUO gival ol TEXVIKEG yIa va BpeBouv ol oxXEoEIg

METALU TWV OEIYUATWY TToU €X0ouv TTOANOUG TTapdayovTeg o€ auTég (Kitano, 2002).
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H BiotrAnpo@opikr KaTd@epe va YEAETACEI TOV TPOTTO PE TOV OTTOIO éva GUCTNUG TTOU
EXEl XINIABEG KIVOUUEVA PEPN KATAPEPVEI VA TTPOCAPUOCTEI OTO ETTITTEDO TTOU OAQ TA
MEPN KIvouvTal TauTOxpova. NaNidTepa, o1 YEVETIOTEG JeAeTOUOAV POVo £va yovidlo Tn
@opd. Av kal n TTPooéyyion autrh eEaKoAoUBEi va €xel 1I01aiTepn agia Kal Ba ouvexioel
va €xel, n BiomAnpogopikry avoige 10 dpduo yia véeg avakaAuwelig. H BioAoyia
OuoTNUATWY epunvelEl did@opa PIOAOYIKA GUPBAVTA XPNOIUOTTOIWVTAS TN Bewpia

Twv ouoTnUaTwy (Salazar et al., 2006).
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2. MEOOAOZ

MNa TV TTapouca gpyacia xpnoiuotroienke o uttoAoyioTr g Notebook Inspiron 3521
Pentium 2117U tng Dell, pe mrepiBdAAov Windows 8.1. 2& autdv eykataoTddnkav Kai
xpnoigotoinénkav: H yAwooa tpoypaupartiopou ¢ R (2008) kai 10 R-Studio
(RStudio, 2012) kaBwg kal n oouita TnG R, Bioconductor (Gentleman et al., 2004)
OTTWG Kal To TaKETO TNG limma (Smyth, 2005). EmmAéov eykataoTdbnke TO
TTPOYPOUUA ATTOCUUTTIEONG apxeiwv 7-zip (Pavlov, 1999) kai 0 NotePad++ (Ho,
2010). Katrola atmmd 1a scripts mou Xpeidotnke va dnuioupynbouv €yivav oe PHP
(PHP Documentation Group, 1997), yia yevikng xprnong yA\wooa TTpoypapuaTiouou
TToU €1I0IKEUETAI OTNV avATITUEN 1I0TO0EAiIdwY. TEANOG, eykaTtaoTddnke kKal To command
prompt (Microsoft Corporation, 2013) woTe va EKTEAOUVTAI KATTOIEG EVTOAEG HEOT ATTO

auTo.

H HEAETN pag yia TOV €VTOTTIONO TWV OIOPOPIKA EKPPACUEVWY YOVIOIWV OTOUG
euaiobntoug oTnv akTivoBoAia Kal pn acBeveic e Kapkivo, BacioTnke oTn cuAloyn
oedouévwy ammd Tn dnuodoia Bdon dedouévwy (Gene Expression Omnibus) GEO
(Barrett et al., 2013) (http://www.ncbi.nlm.nih.gov/geo/). INa 1n cwoTr dilahoyr Toug
emAECaue TN AEEN «radiosensitivity» (=akTivoguaioBnaoia) otnv avadrntnon Kabwg Kai
TOV TTEPIOPICHO va ava@épovtal OAa o€ avBpwTTiveg PEAETEG. O1 BUO PEAETEG TTOU
QVTATTOKPIVOVTAV TTEPICOOTEPO OTA KPITHPIG pag ATav ol: GSE40640 kar GSE14786.
H mpwTtn peAETn Baoildtav oTn dnuoaicuon ue TiTAO: «A radiation -induced gene
expression signature as a tool to predict acute radiotherapy —induced adverse side
effects» (Mayer et al., 2011) evw n deUTEPN 0TN PEAETN WE TITAO: «Alterations of gene
expression in blood cells associated with chronic fatigue in breast cancer survivors»
(Landmark-Hoyvik et al., 2009).

2.1 GSE40640

=ekivwvtag atmd to GSE40640, kateBdoape 10 apxeio “MINIML formatted family
file(s)” mTou Trepieixe OAa T amapaitnTa oToIxEia yia TNV avaiuon. O TUTTOG
TTAATPOPUAG TNG OUYKEKPIPEVNG avaAuong fTav lllumina_Human Sentrix-8 BeadChip
arrays. Atré 10 apxeio autd, dnuIoUPYNOauE €vav TTivaKa OTo excel PJe To Ovoua
«design» kai dAo €va excel apxeio, To oTroio TTeEpIEiXe OAa Ta probelDs kal Ta
avtiotoilxa GSM. To design Trepicixe 4 otAAeg pe T1a oTtoixeia GSM, Subject,
Tolerance kai Treatment. ApxXIKG n KATNyopIOTIoiNon Twv acBevwVv PE KAPKIVO O€

euaiobnToug o€ akTIVOPBOAIa Kal un €yIVE ATTO YIATPOUG TTOU CUMMETEIXAV OTNV ApPXIKA
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MEAETN e Tnv €¢A¢ diadikaoia: Ze 12 KapkIvOTTabeig(KapKivog Tou paoTou Kal
KAPKivol TTOU a@opouv OTnV TTEPIOXN Avw Tou AQIJOU-AGpUYYQ, OTOMPATIKNAG Kal
PIVIKNG KOIAOTNTAG K.(.) TTOU KpiBnkav akTivosuaiobnrol kai o AGAAoug 12 T1Tou
BewpnOdnkav @uoioAoyikoi (BAoEl TWv KPITNPIWV TToUu  €Xouv avaeepBei oTnv
gl0aywyn) cUAAEXBNKe deiypa aipaTog 2-5 xpdvia eTd TNV akTIVOBEPATTEIQ TTOU TOUG
gixe e@apupooTei, ovrag TAéov atmmallaypévol atmmd Tov Kapkivo. [epipepeiakd
AEPQOKUTTAPA aipaTog dlaxwpioTnkav atrd Ta dsiyuata aigatog Kal dnuioupyrnenkav
aTTO AUTA KUTTOPIKEG OEIpEG, a@oTou apxikd abavartotroirénkav yéow Tou lou EBV
(Epstein-Barr Virus)-évag atmrd Toug ouvnBéoTepoug 100G oTov AvBpwTro, aITia
TTPOKANONG AdEVIKOU TTUPETOU KABWG KAl CUCXETION ME KATTOIEG MOPQPES Kapkivou. Ol
KUTTOPIKEG O€IpEG KaAAigpyrBnkav yia 10 nuépeg kal akTivoBoAenkav pe 5Gy. Or un
akTIvoBoAnuéveg atmotéAecav Ta controls. ‘ETol, Aoimmdv, Tpoékuyav OUVOAIKG 48
ociyparta akTivoeuaiobnta 1 un, okTivoBoAnuéva f Oxl. 2T OUVEXEID £PYOOTAKAME
oto R-studio 61Tou pe TN BorBeia Tou gyxelpidiou Tou TTakéTou limma (Smyth et al.,
2014), Onuioupyndnkav ol TAPoKATW €eVIOAEG. Méow autwv Ppédnkav  Ta
ONPAVTIKOTEPA Yyovidla TTou eK@PAlovTal dIAQOPIKA O€ AKTIVOEUAIoONTOUG Kal un

a00eveic ue Kapkivo(oTa TTAICIa TOU CUYKEKPIPEVOU project).

EvroAég (R-studio)

source("http://bioconductor.org/biocLite.R")
Tibrary(1imma)
Tibrary(statmod)

Me auTég TIG EVTOAEG eykaBioToupE Ta TTaKETA limma kai statmod oTov bioconductor

setwd("c:\\Users\\fpfi\\Documents\\GSE40640")

Me Tnv evtoAn setwd odnyoupe 10 TTPOYPAUMA va avTAROEl OToIXEIa aTTO TO QAKEAO
oToV OTToi0 eival atmmoBnkeupéva Ta apyeia «designy» kal Ta GSM pe Ta avrioToixa
ProbelDs.

eset <- as.matrix(read.table("GSE40640.csv", header = TRUE, sep = "\t",
row.names = 1, +as.is = TRUE))

H evToAr autr] dnuioupyei €vav TTivaka e TO OVopa eset XpNOoIYOTToIWVTAG TO ApPXEIo

TTou TTEPIEXEl Ta ProbelDs pe ta avriotoixa GSM.

targets <- read.table("design.txt", header = TRUE, sep = "\t")
‘ETol, dnuioupyouue évav AAAo Trivaka pe 1O Ovopa targets, 6tmou dnuioupyeital
XPNOIMOTIOIWVTAG TO apxeio design Trou eixaue @TIAEEl €ueic oTo excel amd Ta

OedOUEVA TTOU EIXAUE OXETIKA PE TOUG OOBEVEIG.
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Treat <- factor(paste(targets$Tolerance,targets$Treatment,sep="."))

Anpioupyeital TTiVOKOG TTOU OUYKPIVEl TIGC TTapapéTpoug Tolerance (avekTikOTnTa

a00evoUg-euaiobNTOG 1) UOIOAOYIKOG) Kai Treatment (€idog Bepatreiag-akTivoBoAnon
pe SGy N pn)

design <- model.matrix(~0+Treat)
colnames(design) <- levels(Treat)

Anpioupyeital TTivakag o€ binary popon yia Ta 48 deiyuata KAl TIG CUOXETIOEIG
Treatnormalreactive.0Gy, Treatnormalreactive.5Gy, Treatsensitive.0Gy,

Treatsensitive.5Gy)

corfit <- duplicateCorrelation(eset,design,block=targets$subject)
corfit$consensus

H evtoAn corfit ekTiud 10 CUOXETIONO avdpeoa oToug idloug aoBeveic (subjects) TTou
BpiokovTal oTov idlo Trivaka. AvTioTolxa n €VTOAr] consensus, divel T JEON TIUL TTOU
TTPOKUTITEI ATTO TOUG CUOXETIONOUG.

fit <-
ImFit(eset,design,block=targets$subject,correlation=corfit$consensus)

H ouvdptnon ImFit epapudler éva ypauuikd poviédo (UEBODOG  eAaxioTwv
TETPAYWVWYV) OTNV €K@Pacn Tou KABe yovidiou Kal €TTiong utroAoyilel 1o Bavo

OQAAua.

cm <-
makeContrasts(SensitivevsNormalreactiveForTreatmentOGy=sensitive.O0Gy-
+nhormalreactive.OGy,
SensitivevsNormalreactiveForTreatment5Gy=sensitive.5Gy-
+normalreactive.5Gy,
TreatmentOGyvsTreatment5GyForNormalreactive=normalreactive.0Gy-
+normalreactive.5Gy, TreatmentOGyvsTreatment5GyForSensitive=sensitive.0Gy-
+sensitive.5Gy, Interaction=normalreactive.0Gy-normalreactive.5Gy-
+sensitive.0Gy+sensitive.5Gy, levels=design)

lvovtar ouykpioelg PeETAEU Twv TTAPAPETPWY TG eualoBbnoiag 1 ox1 Tou

KapkIvoTraBoug kal Twv Gy akTivoBoAnong.

fit2 <- contrasts.fit(fit, cm)
fit2 <- eBayes(fit2)

H ouvdptnon eBayes utroAoyiCel Tnv mmOavoTNTA TO TTOOOOTO COAAUATOG va gival

TUXaio aAAd Kal TNV TBavAeTNTa TO YOVidIo va gival dIaQOPIKA EKPPACUEVO.

50pTab1e(f1t2,coef="Sensitiveszorma1reactiveForTreatmentOGy",adjust.metho
=IIBH"

+p.va1ﬁe=0.05,1fc=1, number=100)
50pTab1e(f1t2,coef="Sensitiveszorma1ReactiveForTreatmentSGy",adjust.metho
=IIBH",

+p.value=0.05,1fc=1, number=100)
tﬁpgab1e(f1t2,coef="TreatmentOGyvsTreatment5GyForNorma1Reactive",adjust.me
tho =uBH|| ,
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+p.value=0.05,1fc=1, number=100)
topTable(fit2,coef="TreatmentOGyvsTreatment5GyForSensitive",adjust.method=
IIBHII ,

+p.value=0.05,1fc=1, number=100)

topTable(fit2,coef="Interaction")

H ocuvdapTtnon topTable rapdayel €évav trivaka atrd 100 yovidia (av dev €ixe oploTei Oa

€0IVe T TTPWTA OEKQ) TTOU PaivovTal va gival S1aQopIKE EKPPacéva.

results<-
decideTests(fit2,method="separate",adjust.method="BH",p.value=0.05,T1fc=1)
vennDiagram(results)

Ta decideTests cuvoyilouv Ta TTapaTravw ammoteAéopaTa evw 1o VennDiagram divel

Kl JIa avoTTapdoTaon TwV OTTOTEAECUATWY Kal TG OXEONG METAEU QUTWV.

2Tn Oouvéxela, €xovrag Ppel oe Tola probes Bpiokovral Ta yovidila TTOU WAG
evOIOQEPOUY, ETTPETTE va BPOUE TTola €ival auTd Ta yovidia KaBwg Kal To pOAO TOUG.
Ma va yivel auty n avrioToixia xpnoipotroinénke 1o WebGestalt® (WEB-based Gene
SeT AnalLysis Toolkit) (Zhang et al., 2005). Autd 10 epyaleio €xel oxedlaoTel yia
AEITOUPYIKEG YOVIDIWMATIKEG KAl HEYAANG KAIHAKAG YEVETIKEG MEAETEG, ATTO TIG OTTOIEG
TTOPAYETAI OUVEXWGS €vag MEYAAOG aplBuOG AIOTwv yovidiwv (TT.X.: OlagpopIKa
eKQpaopéva oUvoAa yovidiwv, ouvek@paouéva oOUvoAa yovidiwv. K.4.). Ta

arroteAéopara  divovtal ouvoualovTag TTANPOYOPIEG ATTO OJIAPOPETIKEG ONUOOCIEG

TNYEG.

ApxIKd, eTIAEEaE OTI Ta dedoPéva pag agopouv oe avBpwTtroug (HomoSapiens) ,Tov
TUTTO TNG TTAaT@OPpUag (hsapiens_illumina_humanref 8 v2) kal pyetd avepdoaue tnv
Aiota Twv 41 dla@opikd ekppacuévwy yovidiwv o€ pop@n txt. Etriong emAECape wg
oTaTik] péBodo Tnv Hypergeometric Distribution (Chvatal, 1979) ka1 w¢ péBodo
TTpooapuoyng v péBodo BH (Benjamini Hochberg) i aAAiwg FDR (False Discovery
Rate) (Yoav Benjamini, 1995). lNa autd ta 41 yovidia €mAéXOnKav oI TTAPOAKATW
enrichment analyses (avaAuoeig epttAouTiopou): Tnv Gene Ontology (GO) (Harris et
al., 2004), otnv oTroia TO ATTOTEAECUA OTITIKOTTOIEITAlI JECW evog DAG ypagruartog
TTou dlaTnpei TN ox€on METagU Twv euTTAouTiIopévwy GO katnyopiwv, Thv KEGG
(Kanehisa et al., 2004), TTou avTioTolxiCel poplakd dedopéva oToug XapTeg Tou KEGG
pathway vyia Tnv epunveia uwnhou emTTédou BIOAOYIKWY  AEITOUPYIWY, TNV
WikiPathways (Kelder et al.,, 2012), Tou XpnOIUOTIOIEITAI YIO va TTEPIYPAWYEl TIG
AUEDEG €LapTROEIS avapeoa oe dia opdda petafAnTwy, tnv Pathway Commons

(Cerami et al.,, 2011), Tou aTtroteAei pia Bdon PloAoyikwyv pathways Kai

* http://bioinfo.vanderbilt.edu/webgestalt/
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aAAnAemdpdocwy, Tnv Transcription Factor (TRANSFAC) (Wingender et al., 1996),
n otmoia eival pia Paon oedouévwy e dnuooieupéva dedopéva TTAvw OTOUG
EUKAPUWTIKOUG PETAYpa@IKOUG Trapayovreg kal ota miRNAs, Ta TTEIpapaTiKwg
atrodedelypéva onueia Tpdodeong Toug Kal puBuiopéva yovidla (regulated genes),
Tnv MicroRNA Target (Wang, 2008), tou atmroTteAei pia PAaon OedoOPEVWY TTOU
aoyoAeital ye MicroRNA Target aAAnAemmidpdoeig, Tnv Protein Interaction Network
Module (Stelzl et al., 2005), TTOU ETTIKEVTPWVETAI OTOV EVTOTTIONO (EUYWV TTPWTEIVWOV
TTou ouvepyddovTal cuoTnuaTikd, tnv Cytogenic Band (Zhang et al., 1999b), 10U
MEAETA T OOMN Kal TN AEITOUPYIA TOU KUTTAPOU Kal €I0IKA TWV XPWHUOOWUATWY, TNV
Disease Association, TTou OUOXeTICEl T yovidla MPE TTPOKANON OCUYKEKPIUEVWV
aoBeveiwyv, Tnv Drug Association Analysis, Tnv Phenotype Analysis (Carter et al.,
2013) kai T€Aog TNV PheWas Analysis (Denny et al., 2010).

2.2 GSE14786

MNa Tnv emépevn avaAuon xpnoiyotroindnke 1o GSE14786. Ze auth Tn ueAETN EAaBav
MEPOG 403 yuvaikeG OTIG OTTOIEG EiXE YiVEI XEIPOUPYEIO TTPWTOU 1 deuTépou Babuou
KAPKivOU TOU JOOTOU Kal Ol OTToieG akTIVOBOANBNKav yia oAoKANpwaon TnG Bepartreiag
TOUG TO XPOVIKO didoTnua 1998-2002. To 2004 KARONKav va CUPPETEXOUV OTN MEAETN
TNV OTTOIa KAl XPNOIUOTTOINCAUE OTNV AVAAUCT] MOG. A TN CUPUETOXI TOUG ETTPETTE
va TTANPOoUV TIG €ENG TTPOUTTOBECEIC: NAIKIa UIKpOTEPN TwV 75 Xpdvwy (To 2004), un
ETTAVEUPAVION KAPKIVOU TOU PJACTOU KAl OTToIAdNTTOTE AAANG HOPYPNG KAPKIVOU EKTOG
1T BACIKOKUTTAPIKO KAPKIVWHA, TOTTIKO KAPKiVWHUA 0TV OUPABPa TNG UATPAG, TTPIV
Il TAUTOXPOVA HE TOV KAPKIVOU TOU JACTOU TTPWTOU OTABIOU, XWPEIG CUNTIANPWHATIKA

Beparreia.

ATIO TO OUVOAO TWV a0BeVWYV aTTAvTNOE TO 76% (=315 aoBeveic) oTO £pWTNUATOASYIO
TTOU TOUG OTAAONKE, evw TauTOXpOva Toug (NTABNKE Ociyua QipgaTog, WOTE va

TpaypartotroinBouv DNA kal RNA avaAuoeig.

To 2007, oe 308 emWvTES TOU KAPKIVOU TOU JOOTOU OTTd TNV OKTIVOBOANCH TOUG TO
2004, {nmBnke va OCUPTTANPWOOUV E£PWTNMOTOAOYIO CWMPATIKAG KAl WUXIKNAG
KoTrTwoewg (fatigue questionnaire) kai éva HADS (Hospital Anxiety and Depression
Scale) epwTnuaTtoAdyIo, OXETIKO PE Ta €TTITTESA AYXOUG KOl KATABAIWNG TOu aoBEVH.
EmmAéov, 145 emdlwvTeg TTou Oev TauToTtroinBnkav 1o 2004, to 2007 Ttoug {nTABNKE

VO CUUTTANPWOOUV Ta TTAPATTAVW £PWTNUATOAGYIO KAl va dwoouv dgiyua aipaTtog.
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A6 Toug 453 emlwvteg, ol 336(74%) nTav pgovo TTPOBUNOl va aTTavifoouv Ta

EPWTNUATOASYIO TTOU TOUG OTAABNKAV Kal va dWoouv Kal deiyua aipatog.

‘ET01, N TEAIKOG apIBPOG Twv EMMCWVTWY TToUu AAQONKE uttowIv otn PEAETN ATav 403
(67 pe deiypaTa dipatog Kal EpuTNPATOAOYIO uOvo To 2004, 248 ue deiyuaTa aipatog
10 2004 ka1 epwTtnuatoAdyia 1o 2004 kai to 2007 kair 88 pe epwTnUATOAOYIO Kal
ociypara aipyatog poévo 10 2007, o1 o1roiol OpwG Oev CUUTTEPIANPBNKAV OTIG
QVOAUOEIG £CAITIOG TOU PEYAAOU XPOVIKOU OIACTAPATOG TTOU €KAVAV YIa va dWoOouV

dciypa aipatog o€ oxéon pe autoug ato 1o 2004.)

H AioTta Twv yovidiwv QIATPApIioTNKE yIa va un cudTrepIAN@BoUv OAa ekeiva Ta yovidia
TTOU N TIMNA €KQPAOTG Toug dev ATav TouAdxioTov 10 80% Twv delypdtwy, divovtag To

atmrotéAeopa 11942 probes.

MNa 1™ dIKA pag avaiuon, katepfaoaue 10 apxeio “GSE14786_family.soft” kol pe
KWOIKa ypapuévo otnv php amopyovwoaue Ta GSM Kal TIS TAUTOTNTEG Twv probes
(Probe_IDs). ‘Etol, mpoékuype éva apxeio (soft.txt), To otroio Trepicixe poOvo Ta

oToIXEia TTou hag eviiEpepay yia TRV avaAluon (GSMs kai Probe_IDs).

Kwdikag GSE14786 family.php

<?php

//php -d memory_Timit=1G GSE14786_family.php
$1ine=file("GSE14786_family.soft");
$11nenum count($1ine);

$f1a
for(g1 0;%i<$1inenum;$i++){
$11ne[$1] rtr1m($11ne[$1]);
if(!strncmp($1ine[$i],"ASAMPLE = ",10)){
$i++;
//echo "$1ine[$i]\n";
$arr=explode(" = ",$1ine[$i]);

//echo "$arr[1]\n";
$GsM[$jl=%arr[1];
//echo "$GSM[$jI\n";

else 1f('strcmp($11ne[$1],"'samp]e table_begin")) {
$flag=1;
$i++;
$k=0;

}
else if (!strcmp($Tine[$i],"!sample_table_end")) {
$flag=0;

}
else if($flag) {
//echo "$T1ine[$i]\n'
$arr=explode("\t", $11ne[$1]),
if(1$j) {
$i11u[$k]=%arr[0];

}
$exprs[$j1[$k]l=$arr[1];
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//echo "$j\t$k\t".$exprs[$j1[$k]."\n";
$k++;

}

}

//print_r($illu);

$samples=count ($GSM) ;

$probes=count($i11u);

//echo "probes $probes\n";

for($i=0;%$i<$samples;$i++) {
echo "\t$GSM[$i]";

echo "\n";
for($i=0;%$i<$probes;$i++){
echo $il11ul[$i];
for($j=0;%$j<$samples;$j++){
echo "\t".$exprs[$j1[$i];

echo "\n";

¥

?>

AkOun karepacaue 1o apxeio “GSE14786_RAW.tar” a1rd 10 CUUTTANPWHATIKA apxeia
TNG MEAETNG, TO OTTOIO TTEPIEXEI OAD TA array names Kal TIG TIUEG TOUG CUVAPTACEI

KATTOIWV aKOAOUBIWV.

Matwvrag v eTmIAOYA custom kateBdoapue TO apxeio
“‘GPL6102_Illumina_HumanWG-6_V2 0 R1_ 11223189 A.bgx”’, ammdé O1mOoU HE TOV
TTAPOKATW KWOIKa o€ php YAwooa atmopyovwoaue Ta probe IDs Kal TIG AVTIOTOIXEG
akoAouBieg BAcewv TTOU TOUG avaAoyouv, dNUIOUPYWVTOG £va KAIVOUPYIO apXEio

OTTOU TTEPIEXEI HOVO TIG TTANPOQPOPIES TTOU ATTOPOVWOAUE (probes.txt)

Kwdikag probes.php

<?php
//print_r(seq2probe());
function seq2probe() {
$Tine=file("GPL6102_I1lumina_HumanwG-6_Vv2_0_R1_11223189_A.bgx");
for($i=9;%$i1<48711;%i++){
//echo "$1ine[$i]";
$arr=explode("\t",$1ine[$i]);
$probe[strtoupper($arr[17])]=%arr[13];

return $probe;

3

?>

2Tn OUuVéXel, PEow €vog Kalvoupylou KwiIKa, Baoifdéuevou oTnv €vioAn id2seq

peTaTpéWape TIG akoAouBieg Tou apxeiou“GSE14786_RAW.tar”.
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Kwdikag id2seq.php

<?php

$seq=1d2seq("Xx6AAVE2K4SXUXQOUFA") ;

echo $seq;

function id2seq($id) {

4)

for($i=65;%$i<91;%i++) {
$j=%$1-65;

) $code[$j]=chr($i);

for($i=97;%$1<123;%i++) {

$3=$1-97+26;
$code[$j]l=chr($i);

1

for($i=48;%$i<58;%i++) {
$3=$1-48+26+26;
$code[$j]=chr($i);

}

$code[62]="_";
$code[63]=".";
//print_ r($code),

for($i=0;%$i<64;%i++) {
$ind[$code[$i]]=%1;

}
//print_r($ind);

/:':
for($i=0;%$i<64;%$i++) {
$names[$ind[$1]]=;

//print_r($names);

for($i=0;%$i<strien($id);$i++) {
$num[$i1=$ind[$id[$i]1];

3

//print_r($num);
$checkcode=$num[0];
//echo "$checkcCode\n";

$cutLen = $checkCode % 3;
//echo "$cutLen\n";

$res =floor($checkcode/3);
//echo "$res\n";

//> codon <- rbind(floor(num / 4A2), floor((num %% 4A2) / 4), num %%

for($1$l §1<str1en($1d) ($i++) {
$godgn[$3][0] =floor($num[$i] / 16);
$codon[$3][1]=Ffloor(($num[$i] % 16)/4),
$codon[$3][2]=Floor($num[$i] % 4);

}
//print_r($codon);
$checkSum=0;
for($i=0;%i<strlen($id)-1;%i++) {
for($3=0;%$3<3;%j++) { _ _
$checksum+=$codon[$i]1[$7];

}

//echo $checksum;

$nucleotide =array('A', 'Cc', 'G', 'T");
//print_r($nucleotide);
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$seq=
for%$1 0 $i<strlen($id)-2;%i++) {
for($3=0;$3<3;$3++) {
$seq.=$nucleotide[$codon[$i]1[$j]1];

}

$i=strien($id)-2;

for($j=0;$j<3-$cutLen;$j++) {
$seq.=%$nucleotide[$codon[$i]1[$71]1;

return $seq;

}

?>
Me Tn BorB<ia Tou TTapaKATW KWAIKA KAl TNG EVIOANG seq2probe, dnuioupyAoaue TO

TEAIKO apxeio (kouts.txt) Tou Trepicixe Ta GSM ouvapTAoEl TWV AVTIOTOIXWV TIHWV

Twv probes.

Kwdikag parser.php

<?php

//php -d memory_Tlimit=512M parser.php
include("id2seq.php");
include("probes.php");
include("GSM.php");

$probe=seqg2probe();
$GSM=GSM() ;

$1ine=file("GSE14786_raw_data.txt");
$1inenum=count($1ine);

$str=rtrim($1ine[0]);

$str=str_replace("\"","",$str);

$arr=explode("\t", $str);

$arrnum=count($arr);

$Str="";

for($i=1;%i<%arrnum;$i++) {
$str.="\t".$Gsm[$arr[$i]];

echo "$str\n";

for($i=1;%$i<$Tinenum;$i++) {
$11ne[$1] rtr1m($11ne[$1]),
//echo "$1ine[$i]\n";
$arr=explode("\t", $11ne[$1]),
$arrnum=count($arr);
//echo "$arr[0]\n";
$id=str_replace("\"","",$arr[0]);
$seq=id2seq($id);
//echo "$id\t$seq\n";
echo $probe[$seq]. ""'
for($j=1;%$j<%arrnum; $J++){

echo "\t$arr[$]]";

echo "\n";

2Tn OuvEXela dNPIoUPYNOaUE Eva apxeio e OAa Ta dedoUEVA TTOU TTPOEKUWAV aTTd Ta
epwtnuatoAdyia  kal Ta  Ociygata  aipatog  yia Toug 319 acbBeveic (GSM,
FibrosisStatus, ArrayName, PatientID, Fatigued, Depressed). ATTO TIG TTANPOQYOPIES

QUTEG OPWG, KATTOIEG NTAV EANITTEIC KAl TIG AQAIPECAUE WOTE VA UTTAPXOUV TTARPN
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oToIxeia yia 6ooug AaBaue uttowiv. EmimAéov, éool aoBeveic ekdNAwoav KOTTwaon To
2004 ) 1o 2007 kaBwg avTioToixa Kal KatdbAiyn, BewpriOnke OTI TOUG EPPAVIOTNKE
KOTTwON 1 KAaTaBAIyn YevIKd, Xwpig diapopoTroinan oTiG Xpovoloyieg. ‘ETol o TEAIKOG
ap1Budg aoBevwyv 1Tou AdBape uttdwiv oTn PEAETN pag ATav 247. Ta va UTTAPXEI
OUPQWViIa, apaipEéCaue Ta OTOIXEIO Twv aoBevwyv TTOU aTToKAgicape kal atmd To

apxeio tmou Trepigixe Ta GSM kai Ta probe IDs.

O1 ouykpioelg YeTalu Twv acBevwv €yivav oe Tpia pépn. MpwTa cuykpibnkav ol
€XovTeG 1 OXI KUOTIKN ivlon JE auTOUG TTOU TTapouciacav ) Oxl KOTTwon Kal JETA JE
TOUG aoBeveig TTou eu@avicav KaTabAiyn r 6x1. AKOUN CUYKPIVAPE Kal TOUG aoBevEig

ME KaTaBAIwn r} Ox1 M€ auToUG TTOU EP@Avicav KOTTwaon 1 Oxl.
H emreepyaoia ouvexiotnke o1o R studio pe TIG TTAOPAKATW EVTOAEG:

1" ouykpion (FibrosisStatus-Fatigued)

source("http://bioconductor.org/biocLite.R")

Tibrary(1imma)

setwd("c:\\Users\\fpfi\\Documents\\adjuvant radiotherapy")

targets <- read.table("Fsbtransformation.txt", header = TRUE, sep = "\t",
+row.names = 1, as.is = TRUE)

FSD <- paste(targets$FibrosisStatus, targets$Depression, sep=".")

FSD <- factor(FsD, levels=c("Fs.D","NFS.ND","FS.ND","NFS.D"))

design <- model.matrix(~0+FSD)

colnames(design) <- Tlevels(FSD)

eset <- as.matrix(read.table("koutsnew.txt", header = TRUE, sep = "\t",
row.names = 1, +as.is = TRUE))

Ta dedouéva TTou KateRacaue dev ATAV ETTECEPYATUEVA, OTTOTE Ta AoyapIBUOUE yia
VO OTOBEPOTTOINOOUNE TIG PETABANTEG KAl PETA KAvouue TO quantile normalization
(Ritchie et al., 2011)

logeset = log(eset, 2)

norm = normalizeBetweenArrays(logeset, method="quantile")

fit <- ImFit(norm, design)

O1 ouykpioeig yivovrar avéueoa o€ autoug Tou éxouv (FS) 1 ox1 (NFS)

FibrosisStatus kai otoug Depressed (D),NotDepressed (ND)

cont.matrix <- makeContrasts (FSVSNFSinD=FS.D-NFS.D, FSVSNFSinND=FS.ND-
NFS.ND, +DVSNDinFS=FS.D-FS.ND, DVSNDinNFS=NFS.D-NFS.ND, Interaction=(FS.D-
NFS.D)-(FS.ND-+NFS.ND), levels=design)

fit2 <- contrasts.fit(fit, cont.matrix)
fit2 <- eBayes(fit2)

results <- decideTests(fit2)
vennDiagram(results)
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2" ouykpion (FibrosisStatus-Depressed)

source("http://bioconductor.org/biocLite.R")
Tibrary(1imma)

setwd("c:\\Users\\fpfi\\Documents\\adjuvant radiotherapy")

targets <- read.table("FSFtransformation.txt", header = TRUE, sep = "\t",

+row.names = 1, as.is = TRUE) )
SF <- paste(targets$FibrosisStatus, targets$Fatigue, sep=".")
SF <- factor(sF, Tlevels=c("FS.F","FS.NF","NFS.F","NFS.NF"))

design <- model.matrix(~0+SF)
colnames(design) <- levels(SF)

eset <- as.matrix(read.table("koutsnewwithoutdepression.txt", header =
TRUE,
+sep = "\t", row.names = 1, as.is = TRUE))

logeset = log(eset, 2)
norm = normalizeBetweenArrays(logeset, method="quantile")

fit <- ImFit(norm, design)

O1 ouykpioeig yivovtal hetagu Twv acBevwy pe KuoTikA ivwon (FS) i 6xi (NFS) kai

TWV aoBevwv TTou epgavidouv KOTTwon (F) i oxi1 (NF).

cont.matrix <- makeContrasts(FSVSNFSinF=FS.F-NFS.F, FSVSNFSinNF=FS.NF-

NFS.NF, +FvsSNFinFS=FS.F-FS.NF, FvsNFinNFS=NFS.F-NFS.NF, Interaction=(FS.F-

NFS.F)-(FS.NF-+NFS.NF), Tlevels=design)
fit2 <- contrasts.fit(fit, cont.matrix)
fit2 <- eBayes(fit2)

results <- decideTests(fit2)
vennDiagram(results)

2" ouykpion (Fatigued-Depressed)

source("http://bioconductor.org/biocLite.R")
Bioconductor version 2.14 (BiocInstaller 1.14.2), ?biocLite for help

Tibrary(1imma)

setwd("c:\\Users\\fpfi\\Documents\\adjuvant radiotherapy")

targets <- read.table("transformationwithoutfibrosis.txt", header = TRUE,

sep = "\t", row.names = 1, as.is = TRUE)

FD <- paste(targets$Fatigued, targets$Depressed, sep=".")
FD <- factor(FD, Tlevels=c("F.D","F.ND","NF.D","NF.ND"))
design <- model.matrix(~0+FD)

colnames(design) <- levels(FD)

eset <- as.matrix(read.table("koutsnew.txt", header = TRUE, sep = "\t",
row.names = 1, +as.is = TRUE))

logeset = log(eset, 2)
norm = normalizeBetweenArrays(logeset, method="quantile")

fit <- ImFit(norm, design)
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O1 ouykpioeig yivovTtal avdueoa o€ aocBeveic TTou rapouaiacav (F) ) 6xi (NF)
KOTTWON Kal o€ aoBeveic TTou TTapouaiacav katdBAiwn (D) i 6xi (ND).

cont.matrix <- makecContrasts(FvsSNFinD=F.D-NF.D, FVSNFinND=F.ND-NF.ND,
DVSNDinF=F.D-+F.ND, DVSNDinNF=NF.D-NF.ND, Interaction=(F.D-NF.D)-(F.ND-
NF.ND), levels=design)

fit2 <- contrasts.fit(fit, cont.matrix)
fit2 <- eBayes(fit2)

results <- decideTests(fit2)
vennDiagram(results)

topTable(fit2, coef="Interaction", number=50)

2.3 lNovidia oxeTIkd pe akTIvoguaioBnoia Baoel BiBAloypagiag

MNa TN oUyKPIoN TWV TTEIPAPATIKWY ATTOTEAEOUATWY PE TNV uTTdpxouoa BiBAloypagia
TTAvVW OTO BEPa TTou PEAETANE, XPNOIMOTIOINBNKAV Kal Ta yovidla TTou PPriKaue OTo
www.genecards.org (Safran et al., 2010) xpnoigotroiwvTtag TN AéEn radiosensitivity
oav keyword. A1té Tn yovidiwpaTIKA AioTa TTou BpEBnke, agaipédnkav Ta yovidia TTou

oxeTiCovtal he MiR kaBwg dev gixaue otn dIKIA Jag avaAuon.

2.4 KoIvOeg YEWHETPIKOG TOTTOG ATTOTEAEOUATWYV

2.TN OUVEXEIQ, XPNOIMOTTOIWVTAG TO online epyaAgio oxediaouou diaypaupdatwy Venn,
atd To site: http://bicinformatics.psb.ugent.be/webtools/Venn/ oxedidoaue éva Venn
d1dypapua, avepalovrag TO00 Tn AioTa Pag PE Ta yovidia oTa oTroia KataAngaue, 600
Kal T AioTa pe Ta yovidia a1rd 1O genecards TTou ava@épbnke trapatmdvw. ‘ETol,

TTPOEKUYE Eva OIAYPANMA TTOU KATEANEE OTA KOIVA yovidia atrd TIG dUO auTéG AiOTEG.
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3. ANOTEAEZMATA

3.1 GSE40640

Me Tig evToAéG oTO R studio TTou TTapoucidoTnkav oTIG HEBGOOUG, yia TN HEAETN
GSE40640 trpoékuye 10 TTapakdtw VennDiagram:

Radiotherapy-induced side effects

Sensitive vs Normal Reactive for Treatment 5Gy

Treatment 0Gy vs Treatment 5Gy

Sensitive vs Normal Reactive for Normal Reactive

for Treatment 0Gy

for Sensitive

22128

Interaction

Eikéva 7: Aidypappa Venn

Mévre yovidia BpéOnkav 6T oxeTiCovTal Ye TNV TTPOKANCN TTOPEVEPYEIWV KATA TNV
aKkTIVOBOANon pe 5 Gy, o€ un akTivoguaiodntoug aobeveic (Eikéva 7).

Eikool evvéa vyovidia Bpédnkav va oxetiCovial MPE TTOPEVEPYEIEC TOOO OFE
aKTIVOgUaioBnToug, 600 Kal o€ Pn Katd TV akTivoBoAnon Toug pe 5 Gy (Eikéva 7).

Aekatrévre yovidia Bpébnkav va ek@palovTal dlIaPOopIKA OTOUG QKTIVOEUAIoBNTOUG
aoBeveig, Katd Tnv akTivoBoAnor] Toug pe 5 Gy (Eikéva 7).

Me Bdaon mn peBodoloyia TTou akoAouBrOnke otnv avdAuon Tou GSE40640 (61TTwg
QUTH TTEPIYPAPNKE OTNV TTPONYyoUlEvn evoTnTa) KAaTtaAAgape o€ 44 yovidia, atd Ta
otroia Ta 3 nATav Koivd peTau Toug. ‘ETOI, ouoiaoTikG Bprkaue 41 dla@opIKwG
ek@paouéva yovidla kal Ta oTroia Trapoucidlovtal TrapakaTw (Mivakag 1):
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IRF4 interferon regulatory factor 4

AEN apoptosis enhancing nuclease

SLC7A6 solute carrier family 7 (amino acid transporter light chain, y+L system), member 6
SLC2A5 solute carrier family 2 (facilitated glucose/fructose transporter), member 5
EBI3 Epstein-Barr virus induced 3

RPS27L ribosomal protein S27-like

PHLDA3 pleckstrin homology-like domain, family A, member 3
VWCE von Willebrand factor C and EGF domains

ELL3 elongation factor RNA polymerase ll-like 3

PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D
ZMAT3 zinc finger, matrin-type 3

CD70 CD70 molecule

GNG7 guanine nucleotide binding protein (G protein), gamma 7
AFF3 AF4/FMR2 family, member 3

XPC xeroderma pigmentosum, complementation group C
TNFRSF10B | tumor necrosis factor receptor superfamily, member 10b
CCR6 chemokine (C-C motif) receptor 6

HLA-DMB major histocompatibility complex, class Il, DM beta
TNFSF4 tumor necrosis factor (ligand) superfamily, member 4
S100A4 S100 calcium binding protein A4

CD80 CD80 molecule

RASGRP2 RAS guanyl releasing protein 2

IER5S immediate early response 5

MTHFD1L methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 1-like
FDXR ferredoxin reductase

TRIAP1 TP53 regulated inhibitor of apoptosis 1

VPREB3 pre-B lymphocyte 3

LINC00158 long intergenic non-protein coding RNA 158

CXCL9 chemokine (C-X-C motif) ligand 9

GZMA granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine esterase 3)
TRAF4 TNF receptor-associated factor 4

PHPT1 phosphohistidine phosphatase 1

IGFBP4 insulin-like growth factor binding protein 4

ACTA2 actin, alpha 2, smooth muscle, aorta

CD79B CD79b molecule, immunoglobulin-associated beta
CD79A CD79a molecule, immunoglobulin-associated alpha
SESN1 sestrin 1

IL21R interleukin 21 receptor

DDB2 damage-specific DNA binding protein 2, 48kDa

PCNA proliferating cell nuclear antigen

GADD45A growth arrest and DNA-damage-inducible, alpha

Mivakag 1: Novidia ata omoia kataARéape atd Tnv avaAuon Tou GSE40640 kai n avTioToixn

TTEPIYPAPH TOUG.

Ta yovidla KatatdooovTal OTOUG TTAPOKATW TTiVAKES, avaloya Pe 1O pathway TTOU
Exel emAexBei. MNa kadBe yovidlo, uttdpyxel avriotoixa 1o ID Tou, To Ensembl Gene
Stable ID (1Tou ouvdéetal ye Tn Bdon dedouévwyv Ensembl), To cUpBoAo Tou yovidiou
Kal n TTEPIYPOQr Tou.
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3.1.1 Gene Ontology (GO)

biclogical_process.

molecular_function
I A N——

cellular_component

macromolecular
mplex

plasma

membrane
part

12 genes

adjP=182-02

protein
complex

immunaglobulin

receptor
complex

adjp=100e.03

sigaling ulticellular enzyme || molecular
genes (el organismal S metabole regulator || transducer
adjP=2.600-03 P process. o P activity actiity
cysteine-ype
endopeptidase
single response raLiEey
sing regulation spors requlation organic activity
arganism o single-multicel lular = e o single-rganism = heterocyclic = oty signal
sianaling rganist o g stimulus metabolic campound e transducer
process biological process molecular compound in
23genes process == genes process o binding e . activity
adjP=2.60e- & adjP=2 305 J e
adjp=3 8502
i = I
celluiar
response requiation regulation regulation
<l LR o T cellular =TT multicellular anatomical of cellular DI rima arEs ] nucleic signalin
communication © eell of . kine of compound e of substance fecepior )
e - siress e o biological et multiceliular || developmental organismal structure response metabolic e metabolic e =r acid = rece pior
e — 20genes (Ll T cellular proc proauietion || organismal process o membolic || pocess metabalic metabolic binding LiETG) activity
adiP=3.2 27 genes L process process rocess process roce:
o a0jP=6.00 04 19genes process stimulus
adiP=5.00e 04 £
adjP=3 200 08
; I |
i i T/ | - / !
celluiar itive requlation immune e reguiaton || cenuiar cellular reauiaton | 7 o iation omganic cytokine
reguiation signal response reguiation (= interleukin-2 regulation J of g of & {8 requiation eytokine 2
programmed = e o = regulation = S = = system = - af aromatic || neterceyele || nitrogen T af cyelic = macromolecule = i recepior e
cell ; of i : multicellular process & = celluiar | compount metabolic || compound ] primary compound 7 metabolic binding 0
= cell genes stress proliferation cell o activation 3genes cytokine differentiation i - development o T =3 e compound e = catalyic binding dgenes s rece pior
et death adiP=L10e.03 12 genes proliferation || celiular adjP=2 B0e-03 procduction aaname L stimulus metabalic f| - metabolic (=) metabolic metabolic || Membolc metabolic activity process adjP=2.27e-02 Lo activity
e process. development adiP=1 5003 process process rocess process process adiP=2.27e-02
adjP=110e-03 10genes process
' adjP=3 206 08
= 7 requlation = = ; ] necrosis =
ETTAD regulation IS regulation of regulation =T nucleobase-containing (R e factor GO
af e menanuclear || regulation = - i = af immune immune p— e af DNA structure-specific =T recepior
programmed cell of e immune effector system o o macromolecule binding DHA G activity
leukocyte = i cell production activation cel i P development metabolic A o i superiamily
= e e | I | e gere it rentstion seem || prcess | || deveioomen: s LT L ining binding e
s adjP=2 602 03 P o ! 2 genes e
adjP=3 88 02
[y —1 ;
execution positive regulation tumor
pesitive reguiation positive reguiation hematopoictic double-stranded necrosis
regulation phase regulation regulation immune requiation
regulation o requlation o or DHA tor
o o of mononuclear of o b immune ymphoid rae o G A L] a binding recepior
apoptatic apopicsis immune leukeeyte ful 12 genes hydrolase g :
ae leukocyte cell cell o e effector organ e o % genes binding
rocess e proliferation || profiferation activation £ actiation process (Ao metabolic CLLG adjP=380e-02 2 genes
adjP=3 20 08 process process feglts
7 \ adjP=2.27e 02
reguiation pesitive - cell -
of regulation =2 activation reguiation requiation mismetehed
regulation DHA
execution of o = involved o of ri
ohaze oronulecr ‘ emopaess n e nuckease nding
o cell e immune response activity oot otz
apoptesis proliferation response
adaptive
immune
fespanse
d
response on
o Ieukoeyte somatic requiation insertion
ic | [ intracellutar DhA acthaton recombination o or
pioti ymphecyte leukoeyte involved dearyribonuclease
signaling damage b B of ¢ deletion
pethway stimulus actation ifierentiation in immune act binding
10 genes — recepiors D 2 genes
adjP=5008-04 fesponse built =LA adjP=6.002-03
from
immuncglabulin
superfamily
domains
]
signal T~
intrin transduction Iymphocyte I “‘1‘ per
apoptatic by reguiation = activation e
signaling ps3 ymphecyie af 0 ymphocyte invalved e
pathwiay class proliferation ymphoeyte differentiation
activation tesponse
4genes mediator activation immune 5
e genes
adiP=2. 60603 enes response e
adjP=3 20e.08 adiP=L90e-
intrinsic
apopiotic =
signaling cel
Ly itive regulation CLIRE activation
in regulation = J T reguilation v
regulation T of T imohed
response: of & = 3 cell of oI
o ymphocyte acthvation ymphocyte
o pralferaton || bmenecyte || prolieration cell aenes difterontotion || diterentiation immune
activation activation o respanse
damage adjP=150e- Sl
response s
= adiP=3.20e-03
adjp=2,60s-03
T
intrinsic
apoptotic
signaling
ol alpha-teta =
in regulation CD4-positive, ! cell
positive: alpha-beta R cell
response positie regulation e 2 . alpha. beta regulation e i difersntiation
2 ey o regulation alphabe = = alpha- activation ]
o = 2 o cell T T = T involved
T proliferation cell = cell in i
damage ymphocyte cell ot ctaton activation cell diferentiation e immune
by proliferation proliferation = . 3genes tesponse
actiation || adjp=1100.08 4genes o response
ps3 T adjP=2 60e-03 = 3genes
class e |
mediator o e
3genes
adiP=L 10203
posilive regulation LI
requation regulation T
reguiation of Cod-prsitive,
pesitive of of cell
lation alpha-teta ) alpha-beta Gl differentiation
regu { alpha-teta alpha.teta T
of T = = T T imolved
T cell cell o in
cell differentiation
cel proliferation ; differentiation immune
activation 3genes
proliferation Sgenes e 3genes e respanse
adjP=100z-03 adip i o || AdiP=2602-08 4 3genes
e ad]P=190s-03
\ \ .
CD4-positie,
positive reguation alpha-teta
regulation of T
of CO4-pesitve. cell
alpha-teta alpha-teta diferentiation
T involved
cell cell in
proliferation differentiation immune
3genes 3genes response
adjP=6.00e-04 adiP=1.70e-08 3genes
adjP=1.50=-03
I
Thelper
cell
differentiation
genes
adjP=1.502-03
I
requiation
of
Thelper
cell
diferentiation
genes
adjP=1.10e-03

Eikéva 8: AiKTuO aT1Td UTTEPEKTTPOOWTTACEIS OpwV YovIBIaKAg ovToAoyiag (GO), Adyw akTivoBoAiag, KaBwg Kal n axéon TTou £Xouv PETAEU TOUG Ol GPOI AUTOI.

/

external

plasma
membrane

adiP

side
of

92202

adiP=100e-03

B
cell
recepior
complex
2genes

60



Database:biological process

Name:response to stimulus

ID:G0:0050896

C=6326; 0=33; E=17.12; R=1.93; rawP=5.35e-08; adjP=2.38e-05

UserIlD
ILMN_1790807
ILMN_1670875

ILMN_1798204

ILMN_1812559

ILMN_1745356
ILMN_1690907
ILMN_1802653
ILMN_1754507
ILMN_1659227
ILMN_1734878
ILMN_1694177
ILMN_1774083
ILMN_1671703
ILMN_1760247
ILMN_1775235
ILMN_1660817

ILMN_1712678

ILMN_1779324

ILMN_1684306
ILMN_1688780
ILMN_1699265
ILMN_1728107
ILMN_1789636
ILMN_1737441

ILMN_1761733

Gene Symbol
XPC
PPM1D

IL21R

SLC7A6

CXCL9
CCR6
EBI3
IRF4
CD79A
CD79A
PCNA
TRIAP1
ACTA2
CD70
AFF3
DDB2

RPS27L

GZMA

S100A4
S100A4
TNFRSF10B
GNG7
CD79B
CD79B

HLA-DMB

Gene Name
xeroderma pigmentosum, complementation group C
protein phosphatase, Mg2+/Mn2+ dependent, 1D

interleukin 21 receptor

solute carrier family 7 (amino acid transporter light chain, y+L

system), member 6

chemokine (C-X-C motif) ligand 9

chemokine (C-C motif) receptor 6

Epstein-Barr virus induced 3

interferon regulatory factor 4

CD79a molecule, immunoglobulin-associated alpha
CD79a molecule, immunoglobulin-associated alpha
proliferating cell nuclear antigen

TP53 regulated inhibitor of apoptosis 1

actin, alpha 2, smooth muscle, aorta

CD70 molecule

AF4/FMR2 family, member 3

damage-specific DNA binding protein 2, 48kDa

ribosomal protein S27-like

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated

serine esterase 3)
S100 calcium binding protein A4

S100 calcium binding protein A4

tumor necrosis factor receptor superfamily, member 10b

guanine nucleotide binding protein (G protein), gamma 7

CD79b molecule, immunoglobulin-associated beta
CD79b molecule, immunoglobulin-associated beta

major histocompatibility complex, class Il, DM beta

Ensembl

ENSG00000154767

ENSG00000170836

ENSG00000103522

ENSG00000103064

ENSG00000138755

ENSG00000112486

ENSG00000105246

ENSG00000137265

ENSG00000105369

ENSG00000105369

ENSG00000132646

ENSG00000170855

ENSGO00000107796

ENSG00000125726

ENSG00000144218

ENSG00000134574

ENSG00000185088

ENSG00000145649

ENSG00000196154

ENSG00000196154

ENSG00000120889

ENSG00000176533

ENSG00000007312

ENSG00000007312

ENSG00000242574
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103064
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

ILMN_1716736
ILMN_1800626
ILMN_1794594
ILMN_1694075
ILMN_1814282
ILMN_1746175
ILMN_1763104
ILMN_1654262
ILMN_1676611
ILMN_1665865

ILMN_1659106

CD80

SESN1

RASGRP2

GADD45A

AEN

TNFSF4

TRAF4

ZMAT3

PHPT1

IGFBP4

PHLDA3

CD80 molecule

sestrin 1

RAS guanyl releasing protein 2 (calcium and DAG-regulated)
growth arrest and DNA-damage-inducible, alpha

apoptosis enhancing nuclease

tumor necrosis factor (ligand) superfamily, member 4

TNF receptor-associated factor 4

zinc finger, matrin-type 3

phosphohistidine phosphatase 1

insulin-like growth factor binding protein 4

pleckstrin homology-like domain, family A, member 3

ENSG00000121594

ENSGO00000080546

ENSG00000068831

ENSG00000116717

ENSG00000181026

ENSG00000117586

ENSG00000076604

ENSG00000172667

ENSG00000054148

ENSG00000141753

ENSG00000174307

Mivakag 1 1: YTePeEKTTpOOWTINON Tou Opou YyovidIakAG ovTohoyiag (GO) avrtidpaong oe epébioua
(response to stimulus).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307

Database:biological process

Name:cellular response to stimulus

ID:G0:0051716

C=4845; 0=27; E=13.12; R=2.06; rawP=3.62e-06; adjP=0.0005

UserlD

ILMN_1660817
ILMN_1712678
ILMN_1790807
ILMN_1684306
ILMN_1688780
ILMN_1789636
ILMN_1737441
ILMN_1728107
ILMN_1699265
ILMN_1716736
ILMN_1800626
ILMN_1798204
ILMN_1794594
ILMN_1745356
ILMN_1690907
ILMN_1802653
ILMN_1754507
ILMN_1659227
ILMN_1734878
ILMN_1694177
ILMN_1694075
ILMN_1774083
ILMN_1814282
ILMN_1760247
ILMN_1746175
ILMN_1763104

ILMN_1665865

Gene Symbol
DDB2
RPS27L
XPC
S100A4
S100A4
CD79B
CD79B
GNG7
TNFRSF10B
CD80
SESN1
IL21R
RASGRP2
CXCL9
CCR6
EBI3

IRF4
CD79A
CD79A
PCNA
GADDA45A
TRIAP1
AEN
CD70
TNFSF4
TRAF4

IGFBP4

Gene Name

damage-specific DNA binding protein 2, 48kDa
ribosomal protein S27-like

xeroderma pigmentosum, complementation group C
S100 calcium binding protein A4

S100 calcium binding protein A4

CD79b molecule, immunoglobulin-associated beta
CD79b molecule, immunoglobulin-associated beta
guanine nucleotide binding protein (G protein), gamma 7
tumor necrosis factor receptor superfamily, member 10b
CD80 molecule

sestrin 1

interleukin 21 receptor

RAS guanyl releasing protein 2 (calcium and DAG-regulated)

chemokine (C-X-C motif) ligand 9

chemokine (C-C motif) receptor 6

Epstein-Barr virus induced 3

interferon regulatory factor 4

CD79a molecule, immunoglobulin-associated alpha
CD79a molecule, immunoglobulin-associated alpha
proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha
TP53 regulated inhibitor of apoptosis 1

apoptosis enhancing nuclease

CD70 molecule

tumor necrosis factor (ligand) superfamily, member 4
TNF receptor-associated factor 4

insulin-like growth factor binding protein 4

Ensembl

ENSG00000134574

ENSG00000185088

ENSG00000154767

ENSG00000196154

ENSG00000196154

ENSG00000007312

ENSG00000007312

ENSG00000176533

ENSG00000120889

ENSG00000121594

ENSG00000080546

ENSG00000103522

ENSGO00000068831

ENSG00000138755

ENSG00000112486

ENSG00000105246

ENSGO00000137265

ENSG00000105369

ENSG00000105369

ENSG00000132646

ENSG00000116717

ENSG00000170855

ENSG00000181026

ENSG00000125726

ENSG00000117586

ENSGO00000076604

ENSG00000141753
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753

Database:biological process Name:cellular response to stimulus ID:GO:0051716

C=4845; 0=27; E=13.12; R=2.06; rawP=3.62e-06; adjP=0.0005

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1676611 PHPT1 phosphohistidine phosphatase 1 ENSG00000054148
ILMN_1654262  ZMAT3 zinc finger, matrin-type 3 ENSG00000172667
ILMN_1659106  PHLDAS3 pleckstrin homology-like domain, family A, member 3 ENSG00000174307

Mivakag 1 2: YTTEPEKTTPOOWTTNON TOU 6pou YovidIakrg ovioAoyiag (GO) kuTttapikAg avtidpacong o€
epéBiopa (cellular response to stimulus).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307

Database:biological process

Name:response to DNA damage stimulus

C=582; 0=10; E=1.58; R=6.35; rawP=2.23e-06; adjP=0.0005

UserlD

ILMN_1660817
ILMN_1694177
ILMN_1694075
ILMN_1712678
ILMN_1790807
ILMN_1774083
ILMN_1814282
ILMN_1800626
ILMN_1654262

ILMN_1659106

Mivakag 1 3: YTTEpeKTTPOOWTINGON TOU OPOU YOVIBIOKAG OVTOAOYiag avTattokpliong oTo epéBioua BAGRNG

Gene Symbol
DDB2

PCNA
GADDA45A
RPS27L

XPC

TRIAP1

AEN

SESN1
ZMAT3

PHLDA3

Gene Name

damage-specific DNA binding protein 2, 48kDa
proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha
ribosomal protein S27-like

xeroderma pigmentosum, complementation group C
TP53 regulated inhibitor of apoptosis 1

apoptosis enhancing nuclease

sestrin 1

zinc finger, matrin-type 3

pleckstrin homology-like domain, family A, member 3

Tou DNA.(response to DNA damage stimulus).

Database:biological process

Name:immune response

ID:GO:0006955

C=1006; O=12; E=2.72; R=4.41,; rawP=7.81e-06; adjP=0.0006

UserIlD

ILMN_1690907

ILMN_1745356

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1802653

Gene Symbol

CCR6

CXCL9

CD79A

CD79A

IRF4

EBI3

Gene Name

chemokine (C-C motif) receptor 6

chemokine (C-X-C motif) ligand 9

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

Epstein-Barr virus induced 3

ID:G0:0006974

Ensembl

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000154767

ENSG00000170855

ENSG00000181026

ENSG00000080546

ENSG00000172667

ENSG00000174307

Ensembl

ENSG00000112486

ENSG00000138755

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSG00000105246
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246

Database:biological process

Name:immune response ID:G0O:0006955

C=1006; O=12; E=2.72; R=4.41; rawP=7.81e-06; adjP=0.0006

UserIlD

ILMN_1779324

ILMN_1789636

ILMN_1737441

ILMN_1761733

ILMN_1760247

ILMN_1716736

ILMN_1746175

ILMN_1676611

Gene Symbol

GZMA

CD79B

CD79B

HLA-DMB

CD70

CD80

TNFSF4

PHPT1

Gene Name

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine
esterase 3)

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

major histocompatibility complex, class Il, DM beta

CD70 molecule

CD80 molecule

tumor necrosis factor (ligand) superfamily, member 4

phosphonhistidine phosphatase 1

Ensembl

ENSG00000145649

ENSG00000007312

ENSGO00000007312

ENSG00000242574

ENSG00000125726

ENSG00000121594

ENSGO00000117586

ENSG00000054148

Mivakag 1 4: YTepeKTpoowTTnan Tou 6pou YovidIoKNG ovToloyiag avTidpaong avoooTroinTikou (immune

response).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148

Database:biological process

C=14; 0O=3; E=0.04; R=79.16; rawP=6.51e-06; adjP=0.0006

UserIlD

ILMN_1716736

ILMN_1802653

ILMN_1746175

Gene Symbol

CD80

EBI3

TNFSF4

Gene Name

CD80 molecule

Epstein-Barr virus induced 3

tumor necrosis factor (ligand)

Name:positive regulation of alpha-beta T cell proliferation ID:GO:0046641

Ensembl

ENSG00000121594

ENSG00000105246

ENSG00000117586

Mivakag 1 5: YTTEPEKTTPOOWTTNON TOU OPOU yoVvIDIaKNG ovToAoyiag BETIKNG puBuiong Tou a B T KUTTapIkoU
TToAMaTTAaoIoopoU (positive regulation of alpha beta T cell proliferation).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process

Name:response to stress

1D:G0O:0006950

C=2825; 0=20; E=7.65; R=2.62; rawP=7.66e-06; adjP=0.0006

UserIlD

ILMN_1660817

ILMN_1712678

ILMN_1790807

ILMN_1728107

ILMN_1699265

ILMN_1800626

ILMN_1812559

ILMN_1794594

ILMN_1745356

ILMN_1690907

ILMN_1754507

ILMN_1694177

ILMN_1694075

ILMN_1774083

ILMN_1814282

ILMN_1746175

Gene Symbol

DDB2

RPS27L

XPC

GNG7

TNFRSF10B

SESN1

SLC7A6

RASGRP2

CXCL9

CCR6

IRF4

PCNA

GADDA45A

TRIAP1

AEN

TNFSF4

Gene Name

damage-specific DNA binding protein 2, 48kDa

ribosomal protein S27-like

xeroderma pigmentosum, complementation group C

guanine nucleotide binding protein (G protein), gamma 7

tumor necrosis factor receptor superfamily, member 10b

sestrin 1

solute carrier family 7 (amino acid transporter light chain, y+L system),
member 6

RAS guanyl releasing protein 2 (calcium and DAG-regulated)

chemokine (C-X-C motif) ligand 9

chemokine (C-C motif) receptor 6

interferon regulatory factor 4

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

TP53 regulated inhibitor of apoptosis 1

apoptosis enhancing nuclease

tumor necrosis factor (ligand) superfamily, member 4

Ensembl

ENSG00000134574

ENSG00000185088

ENSGO00000154767

ENSG00000176533

ENSG00000120889

ENSG00000080546

ENSG00000103064

ENSG00000068831

ENSG00000138755

ENSG00000112486

ENSGO00000137265

ENSGO00000132646

ENSG00000116717

ENSG00000170855

ENSG00000181026

ENSGO00000117586
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103064
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process Name:response to stress ID:GO:0006950

C=2825; 0=20; E=7.65; R=2.62; rawP=7.66e-06; adjP=0.0006

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1763104 TRAF4 TNF receptor-associated factor 4 ENSG00000076604
ILMN_1665865 IGFBP4 insulin-like growth factor binding protein 4 ENSG00000141753
ILMN_1654262 ZMAT3 zinc finger, matrin-type 3 ENSG00000172667
ILMN_1659106 PHLDA3 pleckstrin homology-like domain, family A, member 3 ENSG00000174307

Mivakag 1 6: YTTEPEKTTPOOWTTNGN TOU OPOU YOVIBIAKNG ovToAoyiag avTidpaong oe dyxog (response to
stress).

Database:biological process Name:regulation of alpha-beta T cell activation ID:GO:0046634

C=58; O=4; E=0.16; R=25.48; rawP=1.74e-05; adjP=0.0010

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1802653 EBI3 Epstein-Barr virus induced 3 ENSG00000105246
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4  ENSG00000117586

Mivakag 1 7: YTTEPEKTTPOOWTTNGN TOU OPOU YOVIBIAKNG OVTOAOYiag pUBUIONG KUTTAPIKAG EVEPYOTTOINGNG
aplhabeta T
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process

Name:regulation of alpha-beta T cell proliferation

C=19; 0O=3; E=0.05; R=58.33; rawP=1.72e-05; adjP=0.0010

UserIlD

ILMN_1716736

ILMN_1802653

ILMN_1746175

Gene Symbol

CD80

EBI3

TNFSF4

Gene Name

CD80 molecule

Epstein-Barr virus induced 3

tumor necrosis factor (ligand) superfamily,
member 4

ID:G0:0046640

Ensembl

ENSG00000121594

ENSG00000105246

ENSG00000117586

Mivakag 1 8: YmepekmpoowTnon Tou O6pou yovidlokAG ovToAoyiag puBbuiong TOu KUTTAPIKOU
TToAaTTAaciacpol a B T.

Database:biological process
mediator ID:G0:0042771

C=24; 0=3; E=0.06; R=46.18; rawP=3.55e-05; adjP=0.0011

UserID

ILMN_1814282

ILMN_1712678

ILMN_1659106

Gene Symbol

AEN

RPS27L

PHLDA3

Gene Name

apoptosis enhancing nuclease

ribosomal protein S27-like

pleckstrin homology-like domain, family A, member 3

Name:intrinsic apoptotic signaling pathway in response to DNA damage by p53 class

Ensembl

ENSG00000181026

ENSG00000185088

ENSG00000174307

Mivakag 1 9: YTrepekmpoowTtnon Tou Opou YyovidIaKAG ovToAoyiag onuatoddtnong evdoyevoug
ATroTITWTIKAG 000U oTnv atrokpion BAaBwyv Tou DNA atd 1o p53 (intrinsic apoptotic signaling pathway in
response to DNA damage by p53).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307

Database:biological process

Name:signal transduction

ID:G0:0007165

C=3974; 0=23; E=10.76; R=2.14; rawP=2.89e-05; adjP=0.0011

UserIlD

ILMN_1712678

ILMN_1684306

ILMN_1688780

ILMN_1789636

ILMN_1737441

ILMN_1728107

ILMN_1699265

ILMN_1716736

ILMN_1798204

ILMN_1794594

ILMN_1745356

ILMN_1690907

ILMN_1802653

ILMN_1754507

ILMN_1659227

ILMN_1734878

Gene Symbol

RPS27L

S100A4

S100A4

CD79B

CD79B

GNG7

TNFRSF10B

CD80

IL21R

RASGRP2

CXCL9

CCR6

EBI3

IRF4

CD79A

CD79A

Gene Name

ribosomal protein S27-like

S100 calcium binding protein A4

S100 calcium binding protein A4

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

guanine nucleotide binding protein (G protein), gamma 7

tumor necrosis factor receptor superfamily, member 10b

CD80 molecule

interleukin 21 receptor

RAS guanyl releasing protein 2 (calcium and DAG-regulated)

chemokine (C-X-C motif) ligand 9

chemokine (C-C motif) receptor 6

Epstein-Barr virus induced 3

interferon regulatory factor 4

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

Ensembl

ENSG00000185088

ENSG00000196154

ENSG00000196154

ENSG00000007312

ENSG00000007312

ENSG00000176533

ENSG00000120889

ENSG00000121594

ENSG00000103522

ENSG00000068831

ENSG00000138755

ENSG00000112486

ENSG00000105246

ENSG00000137265

ENSG00000105369

ENSG00000105369
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369

Database:biological process

Name:signal transduction

ID:G0:0007165

C=3974; 0=23; E=10.76; R=2.14; rawP=2.89e-05; adjP=0.0011

UserIlD

ILMN_1694177

ILMN_1694075

ILMN_1774083

ILMN_1814282

ILMN_1760247

ILMN_1746175

ILMN_1763104

ILMN_1665865

ILMN_1676611

ILMN_1659106

Gene Symbol

PCNA

GADD45A

TRIAP1

AEN

CD70

TNFSF4

TRAF4

IGFBP4

PHPT1

PHLDA3

Gene Name

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

TP53 regulated inhibitor of apoptosis 1

apoptosis enhancing nuclease

CD70 molecule

tumor necrosis factor (ligand) superfamily, member 4

TNF receptor-associated factor 4

insulin-like growth factor binding protein 4

phosphohistidine phosphatase 1

pleckstrin homology-like domain, family A, member 3

Ensembl

ENSG00000132646

ENSG00000116717

ENSG00000170855

ENSG00000181026

ENSG00000125726

ENSG00000117586

ENSG00000076604

ENSG00000141753

ENSG00000054148

ENSG00000174307

Mivakag 1 10: YTTEPEKTTPOCWTTNGN TOu OPOU YOVIBIOKNG OVTOAOYiag onuaToddTnong PeTAAAagng (signal

transduction).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307

Database:biological process

Name:cellular response to stress

1D:G0:0033554

C=1162; 0=12; E=3.15; R=3.81; rawP=3.36e-05; adjP=0.0011

UserIlD

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1790807

ILMN_1699265

ILMN_1774083

ILMN_1814282

ILMN_1763104

ILMN_1800626

ILMN_1654262

ILMN_1659106

Mivakag 1 11: YTTEPEKTTPOOWTTNON TOU 6pOU YoVIDIOKAG OVTOAOYIag KUTTAPIKAG avTidpaong oTo stress.

Gene Symbol

DDB2

PCNA

GADD45A

RPS27L

XPC

TNFRSF10B

TRIAP1

AEN

TRAF4

SESN1

ZMAT3

PHLDA3

Gene Name

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

xeroderma pigmentosum, complementation group C

tumor necrosis factor receptor superfamily, member 10b

TP53 regulated inhibitor of apoptosis 1

apoptosis enhancing nuclease

TNF receptor-associated factor 4

sestrin 1

zinc finger, matrin-type 3

pleckstrin homology-like domain, family A, member 3

Ensembl

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000154767

ENSG00000120889

ENSG00000170855

ENSG00000181026

ENSGO00000076604

ENSG00000080546

ENSG00000172667

ENSG00000174307
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307

Database:biological process Name:regulation of T-helper cell differentiation ID:GO:0045622

C=22; 0=3; E=0.06; R=50.37; rawP=2.71e-05; adjP=0.0011

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4  ENSG00000117586

Mivakag 1 12: YTTeEpeKTTpoowTTnON Tou 6pou YovIdIaKrG ovioAoyiag puBuiong Tng T BondnTikrg
KUTTapIKAG dlagopoTroinang (regulation of T-helper cell differentiation).

Database:biological process Name:alpha-beta T cell proliferation ID:GO:0046633

C=22; 0=3; E=0.06; R=50.37; rawP=2.71e-05; adjP=0.0011

UserlD Gene Symbol Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1802653 EBI3 Epstein-Barr virus induced 3 ENSG00000105246
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4  ENSG00000117586

Mivakag 1 13: YTepekmpoowTnon Tou 6pou T KuTTapikou TToAAatmAaciaopol a B (alpha-beta T cell
proliferation).

74


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process Name:regulation of deoxyribonuclease activity ID:G0:0032070

C=3; 0=2; E=0.01; R=246.27; rawP=2.14e-05; adjP=0.0011

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine

ENSG00000145649
esterase 3)

ILMN_1779324 GZMA

Mivakag 1 14: YTTEPEKTTPOCWTTNGN TOU Opou pUBUIoNG TNG de0CUpPIBOVOUKAEOTIOIKAG dpacTNPIOTNTNTAG
(regulation of deoxyribonuclease activity).

Database:biological process Name:regulation of CD4-positive, alpha-beta T cell differentiation ID:G0:0043370

C=28; O=3; E=0.08; R=39.58; rawP=5.71e-05; adjP=0.0017

UserlD Gene Symbol =~ Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4  ENSG00000117586

Mivakag 1 15: Y1repekTpoowTTnon Tou 6pou pubuiong Tou CD4 BeTIKOU, KUTTAPIKHG diagopoTToinong a B
T (regulation of CD4-positive, alpha-beta T cell differentiation).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process

Name:immune system process

ID:G0:0002376

C=1711; O=14,; E=4.63; R=3.02; rawP=8.09e-05; adjP=0.0019

UserIlD

ILMN_1690907

ILMN_1745356

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1802653

ILMN_1779324

ILMN_1789636

ILMN_1737441

ILMN_1761733

ILMN_1716736

ILMN_1760247

ILMN_1746175

ILMN_1798204

ILMN_1676611

ILMN_1812559

Gene Symbol

CCR6

CXCL9

CD79A

CD79A

IRF4

EBI3

GZMA

CD79B

CD79B

HLA-DMB

CD80

CD70

TNFSF4

IL21R

PHPT1

SLC7A6

Gene Name

chemokine (C-C motif) receptor 6

chemokine (C-X-C moitif) ligand 9

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

Epstein-Barr virus induced 3

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine

esterase 3)

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

major histocompatibility complex, class Il, DM beta

CD80 molecule

CD70 molecule

tumor necrosis factor (ligand) superfamily, member 4

interleukin 21 receptor

phosphonhistidine phosphatase 1

solute carrier family 7 (amino acid transporter light chain, y+L

system), member 6

Ensembl

ENSG00000112486

ENSG00000138755

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000105246

ENSG00000145649

ENSG00000007312

ENSG00000007312

ENSG00000242574

ENSG00000121594

ENSG00000125726

ENSG00000117586

ENSG00000103522

ENSG00000054148

ENSG00000103064
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103064

Mivakag 1 16: YTmepekTpowTtnon Tou Opou YyovidIakrG ovToAoyiag O1adikagiag avacoTroinTIKou
OUOTANATOG (IMmune system process).

Database:biological process Name:alpha-beta T cell activation involved in immune response ID:G0:0002287

C=34; 0=3; E=0.09; R=32.59; rawP=0.0001; adjP=0.0019

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ~ ENSG00000117586

Mivakag 1 17: YTTEpEKTTPOOWTTNON TOU OpOU YoVIDIAKNG OVTOAOYiag TG KUTTAPIKAG evepyotroinong a B T
TTOU OXETICeTQ PE TNV avTidpaon Tou avoooTtroinTikoU (alpha-beta T cell activation involved in immune
response).

Database:biological process Name:alpha-beta T cell differentiation involved in immune response
ID:G0:0002293

C=34; 0=3; E=0.09; R=32.59; rawP=0.0001; adjP=0.0019

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4  ENSG00000117586

Mivakag 1 18: YTepekTpoowTtnon Tou 6pou yoVviSIaKAS OVTOAOYIag TNG KUTTAPIKAG diagopoTroinong a B
T Tou oxeTiCeTan Pe TNV avTidpacon Tou avoooTtroinTikoU (alpha-beta T cell differentiation involved in
immune response).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process Name:CD4-positive, alpha-beta T cell differentiation involved in immune response
ID:G0:0002294

C=32; 0=3; E=0.09; R=34.63; rawP=8.58e-05; adjP=0.0019

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ~ ENSG00000117586

Mivakag 1 19: YTTepeKTTPOOWTTNON Tou Opou YovidiakAg oviohoyiag TNG CD4 a B T BeTIKAG KUTTAPIKKAG
dlapopoTToinoNG TToU OXETICeTal PE TNV avTidpaaon Tou avoootroinTikoU (CD4-positive, alpha-beta T cell
differentiation involved in immune response).

Database:biological process Name:alpha-beta T cell activation ID:GO:0046631

C=87; O=4; E=0.24; R=16.98; rawP=8.62e-05; adjP=0.0019

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736 = CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1802653 EBI3 Epstein-Barr virus induced 3 ENSG00000105246
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4  ENSG00000117586

Mivakag 1 20: YTTEPEKTTPOOWTINON TOU Opou yovIdIakng oviohoyiag a B T KUTTAPIKNG EVEPYOTTOINONG
(alpha-beta T cell activation).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process Name:T-helper 1 type immune response ID:GO:0042088

C=35; 0=3; E=0.09; R=31.66; rawP=0.0001; adjP=0.0019

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736 = CD80 CD80 molecule ENSG00000121594
ILMN_1802653  EBI3 Epstein-Barr virus induced 3 ENSG00000105246
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ~ ENSG00000117586

Mivakag 1 21: YTePEKTTPOOWTTNON TOU Opou YOVISIOKAG OVTOAOYiag avoooTroinTIKAG avTidpaong Tou T
helper 1 €idoug (T-helper 1 type immune response).

Database:biological process Name:regulation of CD4-positive, alpha-beta T cell activation ID:G0O:2000514

C=30; 0O=3; E=0.08; R=36.94; rawP=7.05e-05; adjP=0.0019

UserlD Gene Symbol = Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ~ ENSG00000117586

Mivakag 1 22: YTrepekTpoowTnon Tou 6pou yovidIakng ovroloyiag puBbuiong Tng CD4 BeTikAg, a B T
KUTTAPIKAG evepyoTroinong (regulation of CD4-positive, alpha-beta T cell activation).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process Name:T-helper cell differentiation ID:GO:0042093

C=32; 0=3; E=0.09; R=34.63; rawP=8.58e-05; adjP=0.0019

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586

Mivakag 1 23: YTTEPEKTTPOOWTINON Tou Opou YyovidlakAg ovToloyiag T PonénTikAg KUTTaPIKAG
dlagpopoTtroinang (T-helper cell differentiation).

Database:biological process Name:T cell differentiation involved in immune response ID:G0:0002292

C=35; 0=3; E=0.09; R=31.66; rawP=0.0001; adjP=0.0019

UserlD Gene Symbol =~ Gene Name Ensembl

ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 =~ ENSG00000117586

Mivakag 1 24: YTEPEKTTPOOWTTNON TOU Opou YoVvIBIoKAG ovToAoyiag T KUTTAPIKAG d1a@opoTroinong TTou
euTTAékETal TNV avoooAoyiki avtidpaon (T cell differentiation involved in immune response).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process Name:intrinsic apoptotic signaling pathway ID:G0:0097193

C=104; O=4; E=0.28; R=14.21; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1814282  AEN apoptosis enhancing nuclease ENSG00000181026
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1659106 PHLDA3 pleckstrin homology-like domain, family A, member 3 ENSG00000174307

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

Mivakag 1 25: YTepekTpoowTtnon Tou 6pou yovidiakAg ovioAoyiag (GO) eyyevoUg aTmoTITwTIKOU
punxaviopou onuaroddétnong (intrinsic apoptotic signaling pathway)

Database:biological process Name:regulation of interleukin-2 production ID:G0:0032663

C=39; 0O=3; E=0.11; R=28.42; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ~ ENSG00000117586

Mivakag 1 26: YTePeKTTpOOWTINON ToUu Opou yovidlakng ovroloyiag (GO) pubuiong Tapaywyng
interleukin 2 (regulation of interleukin 2 production).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process Name:interleukin-2 production ID:G0:0032623

C=45; 0=3; E=0.12; R=24.63; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586

Mivakag 1 27: YTePEKTTPOOWTNON Tou Opou Yyovidiakrg ovroloyiog (GO) mapaywyAg interleukin 2
(interleukin 2 production)

Database:biological process Name:regulation of alpha-beta T cell differentiation ID:G0:0046637

C=41; 0=3; E=0.11; R=27.03; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

tumor necrosis factor (ligand)

; ENSG00000117586
superfamily, member 4

ILMN_1746175  TNFSF4

Mivakag 1 28: YTTepeKTPoowTnon Tou 6pou yovidlokng ovioAoyiag (GO) puBuiong a B T KUTTOPIKAG
dlagpopoTtroinong (regulation of alpha beta T cell differentiation).

82


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process

Name:single organism signaling

ID:G0:0044700

C=4473; 0=23; E=12.11; R=1.90; rawP=0.0002; adjP=0.0026

UserIlD

ILMN_1712678

ILMN_1684306

ILMN_1688780

ILMN_1789636

ILMN_1737441

ILMN_1728107

ILMN_1699265

ILMN_1716736

ILMN_1798204

ILMN_1794594

ILMN_1745356

ILMN_1690907

ILMN_1802653

ILMN_1754507

ILMN_1659227

ILMN_1734878

Gene Symbol

RPS27L

S100A4

S100A4

CD79B

CD79B

GNG7

TNFRSF10B

CD80

IL21R

RASGRP2

CXCL9

CCR6

EBI3

IRF4

CD79A

CD79A

Gene Name

ribosomal protein S27-like

S100 calcium binding protein A4

S100 calcium binding protein A4

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

guanine nucleotide binding protein (G protein), gamma 7

tumor necrosis factor receptor superfamily, member 10b

CD80 molecule

interleukin 21 receptor

RAS guanyl releasing protein 2 (calcium and DAG-regulated)

chemokine (C-X-C motif) ligand 9

chemokine (C-C motif) receptor 6

Epstein-Barr virus induced 3

interferon regulatory factor 4

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

Ensembl

ENSG00000185088

ENSG00000196154

ENSGO00000196154

ENSG00000007312

ENSG00000007312

ENSG00000176533

ENSG00000120889

ENSG00000121594

ENSG00000103522

ENSG00000068831

ENSG00000138755

ENSG00000112486

ENSG00000105246

ENSG00000137265

ENSGO00000105369

ENSG00000105369
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369

Database:biological process

Name:single organism signaling ID:GO:0044700

C=4473; 0=23; E=12.11; R=1.90; rawP=0.0002; adjP=0.0026

UserIlD

ILMN_1694177

ILMN_1694075

ILMN_1774083

ILMN_1814282

ILMN_1760247

ILMN_1746175

ILMN_1763104

ILMN_1665865

ILMN_1676611

ILMN_1659106

Gene Symbol

PCNA

GADD45A

TRIAP1

AEN

CD70

TNFSF4

TRAF4

IGFBP4

PHPT1

PHLDA3

Gene Name

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

TP53 regulated inhibitor of apoptosis 1

apoptosis enhancing nuclease

CD70 molecule

tumor necrosis factor (ligand) superfamily, member 4

TNF receptor-associated factor 4

insulin-like growth factor binding protein 4

phosphohistidine phosphatase 1

pleckstrin homology-like domain, family A, member 3

Ensembl

ENSG00000132646

ENSG00000116717

ENSGO00000170855

ENSG00000181026

ENSG00000125726

ENSG00000117586

ENSGO00000076604

ENSG00000141753

ENSG00000054148

ENSG00000174307

Mivakag 1 29: YmepekmpoowTtnon Tou 0pou yovidiakAg ovtoloyiag (GO) diadikaoiag onuatoddtnong
péoa ot évav pévo opyaviopo (single organism signaling).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307

Database:biological process Name:intrinsic apoptotic signaling pathway in response to DNA damage response
ID:G0O:0008630

C=41; 0=3; E=0.11; R=27.03; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol Gene Name Ensembl
apoptosis

ILMN_1814282 AEN enhancing ENSG00000181026
nuclease

ribosomal protein

ILMN_1712678 RPS27L : ENSG00000185088
- S27-like
pleckstrin
ILMN_1659106 PHLDA3 homology-like ENSG00000174307

domain, family A,
member 3

Mivakag 1 30: YTepeKTTpoowTNOn Tou Opou YyovidlakAG ovtoAoyiag (GO) eyyevoUg OTTOTITWTIKOU
pnxaviopou avtidpaong otn BAGRN Tou DNA (intrinsic apoptotic signaling pathway in response to DNA
damage response).

Database:biological process Name:positive regulation of alpha-beta T cell activation ID:G0:0046635

C=43; 0=3; E=0.12; R=25.77; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1802653  EBI3 Epstein-Barr virus induced 3 ENSG00000105246

tumor necrosis factor (ligand)

. ENSG00000117586
superfamily, member 4

ILMN_1746175  TNFSF4

Mivakag 1 31: YTepeKTTpOOWTINGT Tou 6pou yovidiakrg ovioloyiag (GO) BeTikng puBuiong tTng a B T
KUTTApPIKAG evepyoTroinong (positive regulation of alpha beta T cell activation).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process

Name:signaling

ID:G0:0023052

C=4473; 0=23; E=12.11; R=1.90; rawP=0.0002; adjP=0.0026

UserIlD

ILMN_1712678

ILMN_1684306

ILMN_1688780

ILMN_1789636

ILMN_1737441

ILMN_1728107

ILMN_1699265

ILMN_1716736

ILMN_1798204

ILMN_1794594

ILMN_1745356

ILMN_1690907

ILMN_1802653

ILMN_1754507

ILMN_1659227

ILMN_1734878

Gene Symbol

RPS27L

S100A4

S100A4

CD79B

CD79B

GNG7

TNFRSF10B

CD80

IL21R

RASGRP2

CXCL9

CCRG6

EBI3

IRF4

CD79A

CD79A

Gene Name

ribosomal protein S27-like

S100 calcium binding protein A4

S100 calcium binding protein A4

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

guanine nucleotide binding protein (G protein), gamma 7

tumor necrosis factor receptor superfamily, member 10b

CD80 molecule

interleukin 21 receptor

RAS guanyl releasing protein 2 (calcium and DAG-regulated)

chemokine (C-X-C motif) ligand 9

chemokine (C-C motif) receptor 6

Epstein-Barr virus induced 3

interferon regulatory factor 4

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

Ensembl

ENSG00000185088

ENSG00000196154

ENSG00000196154

ENSGO00000007312

ENSGO00000007312

ENSG00000176533

ENSG00000120889

ENSGO00000121594

ENSG00000103522

ENSG00000068831

ENSG00000138755

ENSG00000112486

ENSG00000105246

ENSG00000137265

ENSG00000105369

ENSG00000105369
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369

Database:biological process Name:signaling ID:G0:0023052

C=4473; 0=23; E=12.11; R=1.90; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1814282  AEN apoptosis enhancing nuclease ENSG00000181026
ILMN_1760247 CD70 CD70 molecule ENSG00000125726
ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586
ILMN_1763104 TRAF4 TNF receptor-associated factor 4 ENSG00000076604
ILMN_1665865 IGFBP4 insulin-like growth factor binding protein 4 ENSG00000141753
ILMN_1676611 PHPT1 phosphohistidine phosphatase 1 ENSG00000054148
ILMN_1659106 PHLDA3 pleckstrin homology-like domain, family A, member 3 ENSG00000174307

Mivakag 1 32: YTTEpEKTTPOOWTTNON Tou 6pou yovidIiakr g ovioAoyiag (GO) onuatoddtnong (signaling).


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307

Database:biological process Name:CD4-positive, alpha-beta T cell differentiation ID:G0O:0043367

C=43; 0=3; E=0.12; R=25.77; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586

Mivakag 1 33: YTrepekTpoowTTnon Tou pou yovidiakrig ovioloyiag (GO) CD4 BeTikng a B T KUTTAPIKAG
dlagpopoTtroinong (CD4 positive, alpha beta T cell differentiation).

Database:biological process Name:CD4-positive, alpha-beta T cell activation ID:GO:0035710

C=45; 0=3; E=0.12; R=24.63; rawP=0.0002; adjP=0.0026

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

tumor necrosis factor (ligand) superfamily, member

4 ENSG00000117586

ILMN_1746175 TNFSF4

Mivakag 1 34: YTepeKTTPOOWTTNGN TOU Opou YovIBIaKH G ovToAoyiag (GO) CD4 BeTikAG, a B T KUTTAPIKAG
evepyoTtroinong (CD4 positive, alpha beta T cell activation).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process Name:execution phase of apoptosis ID:G0O:0097194

C=222; 0O=5; E=0.60; R=8.32; rawP=0.0003; adjP=0.0032

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1814282  AEN apoptosis enhancing nuclease ENSG00000181026

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine

ILMN_1779324 GZMA esterase 3) ENSG00000145649
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1659106  PHLDA3 pleckstrin homology-like domain, family A, member 3 ENSG00000174307
ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

Mivakag 1 35: YTrepekTpoowTtinon Tou O6pou yovidIokAS oviohoyiag (GO) @daong ekTéAeong Tng
atmoTrToong (execution phase of apoptosis).

Database:biological process Name:T cell activation involved in immune response ID:G0:0002286

C=47; 0=3; E=0.13; R=23.58; rawP=0.0003; adjP=0.0032

UserlD Gene Symbol =~ Gene Name Ensembl

ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586

Mivakag 1 36: YTEPEKTTPOOWTINGN TOU Opou yovidiokAG ovioloyiag (GO) T KUTTOPIKAG EvVEPYOTTOINGNG
TToU eUTTAéKETAN OTNV avoaohoyikA avTtidpacon (T cell activation involved in immune response).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:biological process

Name:positive regulation of response to stimulus

C=1037; 0=10; E=2.81; R=3.56; rawP=0.0003; adjP=0.0032

UserlD

ILMN_1659227
ILMN_1734878
ILMN_1754507
ILMN_1684306
ILMN_1688780
ILMN_1789636
ILMN_1737441
ILMN_1699265
ILMN_1716736
ILMN_1746175
ILMN_1763104
ILMN_1665865

ILMN_1676611

Gene Symbol
CD79A
CD79A

IRF4
S100A4
S100A4
CD79B
CD79B
TNFRSF10B
CD80
TNFSF4
TRAF4
IGFBP4

PHPT1

Gene Name

CD79a molecule, immunoglobulin-associated alpha
CD79a molecule, immunoglobulin-associated alpha
interferon regulatory factor 4

S100 calcium binding protein A4

S100 calcium binding protein A4

CD79b molecule, immunoglobulin-associated beta
CD79b molecule, immunoglobulin-associated beta
tumor necrosis factor receptor superfamily, member 10b
CD80 molecule

tumor necrosis factor (ligand) superfamily, member 4
TNF receptor-associated factor 4

insulin-like growth factor binding protein 4

phosphohistidine phosphatase 1

ID:G0:0048584

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000196154

ENSGO00000196154

ENSG00000007312

ENSGO00000007312

ENSG00000120889

ENSG00000121594

ENSG00000117586

ENSGO00000076604

ENSG00000141753

ENSGO00000054148

Mivakag 1 37: YTePEKTTPOOWTTNGN Tou 6pou yovidlakng ovToAoyiag (GO) BeTikAg puBuiong avtidpaong
oe epéBiopa (positive regulation of response to stimulus).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148

Database:biological process

Name:positive regulation of biological process

ID:G0:0048518

C=3298; 0=19; E=8.93; R=2.13; rawP=0.0003; adjP=0.0032

UserIlD

ILMN_1779324

ILMN_1771264

ILMN_1712678

ILMN_1684306

ILMN_1688780

ILMN_1789636

ILMN_1737441

ILMN_1699265

ILMN_1716736

ILMN_1802653

ILMN_1754507

ILMN_1659227

ILMN_1734878

ILMN_1694075

ILMN_1774083

ILMN_1760247

Gene Symbol

GZMA

ELL3

RPS27L

S100A4

S100A4

CD79B

CD79B

TNFRSF10B

CD80

EBI3

IRF4

CD79A

CD79A

GADD45A

TRIAP1

CD70

Gene Name

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine
esterase 3)

elongation factor RNA polymerase Il-like 3

ribosomal protein S27-like

S100 calcium binding protein A4

S100 calcium binding protein A4

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

tumor necrosis factor receptor superfamily, member 10b

CD80 molecule

Epstein-Barr virus induced 3

interferon regulatory factor 4

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

growth arrest and DNA-damage-inducible, alpha

TP53 regulated inhibitor of apoptosis 1

CD70 molecule

Ensembl

ENSG00000145649

ENSG00000128886

ENSG00000185088

ENSG00000196154

ENSG00000196154

ENSG00000007312

ENSG00000007312

ENSG00000120889

ENSG00000121594

ENSG00000105246

ENSG00000137265

ENSG00000105369

ENSG00000105369

ENSG00000116717

ENSG00000170855

ENSG00000125726
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000128886
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726

Database:biological process Name:positive regulation of biological process ID:GO:0048518

C=3298; 0=19; E=8.93; R=2.13; rawP=0.0003; adjP=0.0032

UserlD Gene Symbol =~ Gene Name Ensembl

ILMN_1746175  TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586
ILMN_1763104 TRAF4 TNF receptor-associated factor 4 ENSG00000076604
ILMN_1665865 IGFBP4 insulin-like growth factor binding protein 4 ENSG00000141753
ILMN_1654262 ZMAT3 zinc finger, matrin-type 3 ENSG00000172667
ILMN_1676611 PHPT1 phosphonhistidine phosphatase 1 ENSG00000054148
ILMN_1659106  PHLDA3 pleckstrin homology-like domain, family A, member 3 ENSG00000174307

Mivakag 1 38: YTrepekmpoowTtnon Tou Opou yovidlakAg ovtoloyiag (GO) BemikAg puBuiong Tng
BioAoyikAg diadikaaiag (positive regulation of biological process).

Database:biological process Name:cell communication ID:GO:0007154

C=4590; 0=23; E=12.43; R=1.85; rawP=0.0003; adjP=0.0032

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1684306 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1688780 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1789636  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:biological process

Name:cell communication

ID:G0:0007154

C=4590; 0=23; E=12.43; R=1.85; rawP=0.0003; adjP=0.0032

UserIlD

ILMN_1737441

ILMN_1728107

ILMN_1699265

ILMN_1716736

ILMN_1798204

ILMN_1794594

ILMN_1745356

ILMN_1690907

ILMN_1802653

ILMN_1754507

ILMN_1659227

ILMN_1734878

ILMN_1694177

ILMN_1694075

ILMN_1774083

ILMN_1814282

Gene Symbol

CD79B

GNG7

TNFRSF10B

CD80

IL21R

RASGRP2

CXCL9

CCR6

EBI3

IRF4

CD79A

CD79A

PCNA

GADD45A

TRIAP1

AEN

Gene Name

CD79b molecule, immunoglobulin-associated beta

guanine nucleotide binding protein (G protein), gamma 7

tumor necrosis factor receptor superfamily, member 10b

CD80 molecule

interleukin 21 receptor

RAS guanyl releasing protein 2 (calcium and DAG-regulated)

chemokine (C-X-C motif) ligand 9

chemokine (C-C motif) receptor 6

Epstein-Barr virus induced 3

interferon regulatory factor 4

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

TP53 regulated inhibitor of apoptosis 1

apoptosis enhancing nuclease

Ensembl

ENSG00000007312

ENSG00000176533

ENSG00000120889

ENSG00000121594

ENSG00000103522

ENSG00000068831

ENSGO00000138755

ENSG00000112486

ENSG00000105246

ENSG00000137265

ENSG00000105369

ENSG00000105369

ENSG00000132646

ENSG00000116717

ENSG00000170855

ENSG00000181026
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026

Database:biological process Name:cell communication ID:GO:0007154

C=4590; 0=23; E=12.43; R=1.85; rawP=0.0003; adjP=0.0032

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1760247 CD70 CD70 molecule ENSG00000125726
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586
ILMN_1763104 TRAF4 TNF receptor-associated factor 4 ENSG00000076604
ILMN_1665865 IGFBP4 insulin-like growth factor binding protein 4 ENSG00000141753
ILMN_1676611  PHPT1 phosphohistidine phosphatase 1 ENSG00000054148
ILMN_1659106 @ PHLDA3 pleckstrin homology-like domain, family A, member 3 ENSGO00000174307

Mivakag 1 39: YTrepekTpoowttnan Tou 6pou yovidiakrg ovioAoyiag (GO) KuTTapikAg etTikoivwviag (cell
communication).

Database:biological process Name:signal transduction by p53 class mediator ID:G0:0072331

C=125; O=4; E=0.34; R=11.82; rawP=0.0003; adjP=0.0032

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1814282  AEN apoptosis enhancing nuclease ENSG00000181026
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1659106 PHLDA3 pleckstrin homology-like domain, family A, member 3 ~ ENSG00000174307
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855

Mivakag 1 40: YTepekTpoowTrnon Tou 6pou yovidlakAg ovToAoyiag (GO) onuatoddtnong PETAAAAENS
atréd 1o p53 (signal transduction by p53 class mediator).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000054148
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000174307
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855

Database:molecular function Name:DNA insertion or deletion binding ID:G0:0032135

C=6; 0=2; E=0.01; R=134.96; rawP=8.83e-05; adjP=0.0060

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1790807  XPC xeroderma pigmentosum, complementation group C ~ ENSG00000154767

Mivakag 1 41: YTTEPeKTTPOOWTTNON Tou 6pou yovidlakng ovioloyiag (GO) mpdobeang DNA 1 e€dAeiyng

oeapwv (iDNA insertion or deletion binding).

Database:molecular function Name:mismatched DNA binding ID:G0O:0030983

C=13; 0=2; E=0.03; R=62.29; rawP=0.0005; adjP=0.0170

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C =~ ENSG00000154767

Mivakag 1 42: YTTEpEKTTPOOWTTNON TOU 6pou yovidIakrG ovioAoyiag (GO) ataipiacTwy deopwv DNA
(mismatched DNA binding).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:molecular function

Name:cytokine receptor binding

C=210; O=4; E=0.52; R=7.71; rawP=0.0017; adjP=0.0227

UserlD Gene Symbol

ILMN_1745356 CXCL9

ILMN_1760247 CD70

ILMN_1802653 EBI3

ILMN_1746175 TNFSF4

Gene Name

chemokine (C-X-C motif) ligand 9

CD70 molecule

Epstein-Barr virus induced 3

tumor necrosis factor (ligand) superfamily, member
4

ID:G0:0005126

Ensembl

ENSG00000138755

ENSG00000125726

ENSGO00000105246

ENSG00000117586

Mivakag 1 43: YTTEPeKTTPOOWTINGN ToUu 6pou yovidiakAg ovioAoyiag (GO) TTpdadean KUTOKIVWY (cytokine

receptor binding).

Database:molecular function

Name:cytokine activity ID:G0:0005125

C=203; 0O=4; E=0.50; R=7.98; rawP=0.0015; adjP=0.0227

UserlD Gene Symbol

ILMN_1745356  CXCL9

ILMN_1760247  CD70

ILMN_1802653  EBI3

ILMN_1746175  TNFSF4

Gene Name

chemokine (C-X-C motif) ligand 9

CD70 molecule

Epstein-Barr virus induced 3

tumor necrosis factor (ligand) superfamily, member 4

Ensembl

ENSG00000138755

ENSG00000125726

ENSG00000105246

ENSG00000117586

Mivakag 1 44: YTepeKTTpOOWTINON TOUu Opou YyovidioknG ovioAoyiag (GO) dpacTnpidTNTag KUTOKIVWV

(cytokine activity).

96


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:molecular function Name:cytokine receptor activity

C=79; O=3; E=0.20; R=15.38; rawP=0.0010; adjP=0.0227

UserlD Gene Symbol ~ Gene Name

ILMN_1690907  CCR6 chemokine (C-C motif) receptor

6
ILMN_1802653  EBI3 Epstein-Barr virus induced 3
ILMN_1798204  IL21R interleukin 21 receptor

ID:G0:0004896

Ensembl

ENSG00000112486

ENSG00000105246

ENSG00000103522

Mivakag 1 45: YTepeKTTpoowTnon Tou 6pou yovidiakng ovtoAloyiag (GO) dpaoctnpidtntag uttodoxéa

KUTOKIVWV (cytokine receptor activity).

Database:molecular function Name:tumor necrosis factor receptor binding ID:G0:0005164

C=27; 0=2; E=0.07; R=29.99; rawP=0.0020; adjP=0.0227

UserlD Gene Symbol  Gene Name

ILMN_1760247 CD70 CD70 molecule

tumor necrosis factor (ligand)

ILMN_1746175  TNFSF4 .
- superfamily, member 4

Ensembl

ENSG00000125726

ENSG00000117586

Mivakag 1 46: YmepekmpoowTnon Tou 6pou yovidlokAg ovtoloyiag (GO) umrodoxéa mpdodeong
TTapayovTwy vEKpwaong dykou (tumor necrosis factor receptor binding).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:molecular function Name:damaged DNA binding ID:GO:0003684

C=46; 0=2; E=0.11; R=17.60; rawP=0.0057; adjP=0.0388

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1790807  XPC xeroderma pigmentosum, complementation group C =~ ENSG00000154767

Mivakag 1 47: YTepekTTpoowTtnon Tou 6pou yovidiakAg ovToAoyiag (GO) mpdodeong BAaBwyv DNA
(damaged DNA binding).

Database:molecular function Name:double-stranded DNA binding ID:GO:0003690

C=143; 0=3; E=0.35; R=8.49; rawP=0.0052; adjP=0.0388

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1775235  AFF3 AF4/FMR2 family, member 3 ENSG00000144218
ILMN_1790807  XPC xeroderma pigmentosum, complementation group C =~ ENSG00000154767

Mivakag 1 48: YTepeKTTPoowTnon Tou 6pou yovidiakhg ovroAoyiag (GO) mpoéadeong dikAwvou DNA
(double-strained DNA binding).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:molecular function Name:tumor necrosis factor receptor superfamily binding ID:G0:0032813

C=39; 0=2; E=0.10; R=20.76; rawP=0.0041; adjP=0.0388

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1760247 CD70 CD70 molecule ENSG00000125726
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586

Mivakag 1 49: YTeEPEKTTPOOWTTNCN TOU Opou YyovIdIaKAG ovToAoyiag (GO) uTtodoxEa UTTEPOIKOYEVEIAG
TPOCdECNG TTAPAYOVTWY VEKPWONG Oykou (tumor necrosis factor receptor superfamily binding).

Database:molecular function Name:cysteine-type endopeptidase regulator activity involved in apoptotic process
ID:G0:0043028

C=44; 0=2; E=0.11; R=18.40; rawP=0.0053; adjP=0.0388

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088

TP53 regulated inhibitor of apoptosis

1 ENSG00000170855

ILMN_1774083  TRIAP1

Mivakag 1 50: YTepeKTTPOOWTTNON TOU Opou YovIdIOKAG ovToAoyiag (GO) pubuIoTIKNG dpaaTnpIOdTNTAG
eVOOTTETITIOIWY TUTTOU KUGTEIVNG TTOU €UTTAEKETAI OTOV KUTTAPIKO Bdavarto (cysteine type endopeptidase
regulator activity involved in apoptotic process).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855

Database:cellular component

Name:B cell receptor complex ID:G0:0019815

C=4; 0=2; E=0.01; R=200.37; rawP=3.63e-05; adjP=0.0010

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1789636

ILMN_1737441

Gene Symbol

CD79A

CD79A

CD79B

CD79B

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSG00000105369

ENSG00000105369

ENSGO00000007312

ENSG00000007312

nivakag 1 51: YTepekTTpoowTTNON ToU 6pou yovidlakAg ovioAoyiag (GO) oupttAéyuaTog aiobntripwy B
kutTapwv (B cell receptor complex).

Database:cellular component

Name:immunoglobulin complex

C=4; 0=2; E=0.01; R=200.37; rawP=3.63e-05; adjP=0.0010

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1789636

ILMN_1737441

Gene Symbol

CD79A

CD79A

CD79B

CD79B

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

ID:G0:0019814

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000007312

ENSG00000007312

Mivakag 1 52: YTrepekmpoowTnon Tou 6pou yovidiakAg ovroAoyiag (GO) cuuttAdkou avTICWUATWY

(immunoglobulin complex).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:cellular component Name:plasma membrane part ID:G0:0044459

C=1865; 0=12; E=4.65; R=2.58; rawP=0.0014; adjP=0.0192

UserlD Gene Symbol = Gene Name Ensembl

ILMN_1690907 CCR®6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1745356  CXCL9 chemokine (C-X-C motif) ligand 9 ENSGO00000138755
ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine

ILMN_1779324 GZMA esterase 3) ENSG00000145649
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1728107 GNG7 guanine nucleotide binding protein (G protein), gamma 7 ENSG00000176533
ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574
ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1760247 CD70 CD70 molecule ENSG00000125726
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586
ILMN 1812559  SLC7AG solute carrier family 7 (amino acid transporter light chain, y+L ENSG00000103064
- system), member 6
ILMN_1794594 RASGRP2 RAS guanyl releasing protein 2 (calcium and DAG-regulated) ENSG00000068831

Mivakag 1 53: YTepekTpoowTTnan Tou 6pou yovidiakAg ovTtoAoyiag (GO) Twv PePIV TNG TTAACHATIKAG
pepBpavng (plasma membrane part).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103064
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831

Database:cellular component

Name:external side of plasma membrane

C=193; 0=4; E=0.48; R=8.31; rawP=0.0013; adjP=0.0192

UserIlD

ILMN_1745356

ILMN_1716736

ILMN_1659227

ILMN_1734878

ILMN_1789636

ILMN_1737441

Gene Symbol

CXCL9

CD80

CD79A

CD79A

CD79B

CD79B

Gene Name

chemokine (C-X-C motif) ligand 9

CD80 molecule

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

ID:G0:0009897

Ensembl

ENSG00000138755

ENSG00000121594

ENSG00000105369

ENSG00000105369

ENSGO00000007312

ENSG00000007312

Mivakag 1 54: YmepekmpoowTrnon Tou O6pou yovidlokAg ovToAoyiag (GO) ewTepikoU PEPOUG TNG
TTAACPATIKAG PEPPBPAvNg (external side of plasma membrane).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
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3.1.2 Kegg Pathway

O TtapakdTw Tivakag TrepiExel Ta eutrAouTiopyéva Kegg Pathways, tov apiBud 1ng
TAUTOTNTOG TwV probes oTa otroia KaTaAngaue, To oUUPBOAO Kal TO dvoud TOU yovidiou
OTO OTTOIO AVTIOTOIXOUV, TOV apIBPOG TTOU TOUG avTIOTOIXEI 0Tn PAon dedouévwyv Ensembl
Kal Ta OTATIOTIKA OToIXeia yia 1O eumrAouTiopévo pathway. 2uykekpiyéva 10 C
QVTITTIPOOWTTEUEI TOV  OUVOAIKO apIBud Twv yovidiwv oTnv kartnyopia, 1o O Tov apiBuod
TWV yovIdiwv TnNG Katnyopiag, Tou BpiokovTal oto dIkO pag deiyua, To E Tov apiBud mou
TTepINEVOUE va Byel, TO R Tov Adyo ocuxvoThTwy eugpaviong, 1o rawP 10 p value (600
XOUNAOTEPO, TOOO I0XUPOTEPO TO eUpnua pag) amd 1o hypergeometric test kai To adjP,
OTTOU TTPOCAPHOCEl TO p value yia Ta TTOAATTAG XapakTNPIOTIKA TTou KoItdel (multiple
test adjustment).

Database:KEGG pathway Name:p53 signaling pathway ID:04115

C=68; 0=6; E=0.16; R=38.57; rawP=9.64e-09; adjP=1.64e-07

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546
ILMN_1654262 ZMAT3 zinc finger, matrin-type 3 ENSG00000172667

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836

Mivakag 2 1: YmepekmmpoowTnon Tou 6pou Tng KEGG odou (KEGG pathway) odoi anuatoddtnong Tou
p53 (p53 signaling pathways).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836

Database:KEGG pathway Name:Cytokine-cytokine receptor interaction ID:04060

C=257; 0=6; E=0.59; R=10.21; rawP=2.42e-05; adjP=0.0002

UserlD Gene Symbol

ILMN_1690907 CCR6

ILMN_1745356  CXCL9

ILMN_1760247  CD70

ILMN_1746175  TNFSF4

ILMN_1798204  IL21R

ILMN_1699265 TNFRSF10B

Gene Name

chemokine (C-C motif) receptor 6

chemokine (C-X-C motif) ligand 9

CD70 molecule

tumor necrosis factor (ligand) superfamily, member 4

interleukin 21 receptor

tumor necrosis factor receptor superfamily, member 10b

Ensembl

ENSG00000112486

ENSG00000138755

ENSG00000125726

ENSG00000117586

ENSG00000103522

ENSG00000120889

Mivakag 2 2: YmepekmpoowTtinon Tou o6pou TG KEGG o0dou (KEGG pathway) utrodoxéa
aAANAeTIOPACEWY KUTOKIVNG UE KUTOKiVN (cytokine-cytokine receptor interaction).

Database:KEGG pathway Name:Nucleotide excision repair 1D:03420

C=44; 0=3; E=0.10; R=29.81; rawP=0.0001; adjP=0.0006

UserlD Gene Symbol

ILMN_1660817  DDB2

ILMN_1694177 PCNA

ILMN_1790807  XPC

Mivakag 2 3: YmepekTpoowTnon Tou 6pou Tng KEGG 0doU (KEGG pathway) emdiopbwong e

Gene Name Ensembl
damage-specific DNA binding protein 2, 48kDa ENSG00000134574
proliferating cell nuclear antigen ENSG00000132646

xeroderma pigmentosum, complementation group C =~ ENSG00000154767

agaipean voukAeoTidiwv (nucleotide excision repair).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:KEGG pathway Name:Chemokine signaling pathway ID:04062

C=182; 0O=4; E=0.42; R=9.61; rawP=0.0008; adjP=0.0034

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1745356  CXCL9 chemokine (C-X-C motif) ligand 9 ENSGO00000138755
ILMN_1728107 GNG7 guanine nucleotide binding protein (G protein), gamma 7 ENSG00000176533
ILMN_1794594  RASGRP2 RAS guanyl releasing protein 2 (calcium and DAG-regulated) = ENSG00000068831

Mivakag 2 4: YTrepekTpoowTnon Tou 6pou Tng KEGG 060U (KEGG pathway) odwv onuatoddTnong
xnuelokivwyv (chemokine signaling pathway).

Database:KEGG pathway Name:Graft-versus-host disease ID:05332

C=40; 0=2; E=0.09; R=21.86; rawP=0.0038; adjP=0.0100

UserlD Gene Symbol ~ Gene Name Ensembl
ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1761733  HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 2 5: Ymrepekmpoowtnon Tou 6pou TN KEGG odou (KEGG pathway) aoBéveiag HooxeuuaTog
geviotn (graft versus host disease).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
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Database:KEGG pathway Name:Allograft rejection 1D:05330

C=36; O=2; E=0.08; R=24.29; rawP=0.0031; adjP=0.0100

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1761733  HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 2 6: YTepekTpoowTrnon Tou 6pou Thg KEGG 0doU (KEGG pathway) amdéppiyng JooxeUuaTog
(allograft rejection).

Database:KEGG pathway Name:Type | diabetes mellitus 1D:04940

C=42; 0=2; E=0.10; R=20.82; rawP=0.0041; adjP=0.0100

UserlD Gene Symbol ~ Gene Name Ensembl
ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1761733  HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 2 7: Ymepekmpoowtnon Tou o6pou Tng KEGG odou (KEGG pathway) mpwTou €idoug
oakyxapwdn diapnTn (type | diabetes mellitus).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
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Database:KEGG pathway Name:Intestinal immune network for IgA production ID:04672

C=47; 0=2; E=0.11; R=18.60; rawP=0.0052; adjP=0.0111

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 2 8: YmrepektmpoowTtnan Tou 6pou TnG KEGG 0dou (KEGG pathway) evrepikoU avagoTroinTikou
OIKTUOU yia TTapaywyn IgA (intestinal immune network for IgA production).

Database:KEGG pathway Name:Autoimmune thyroid disease 1D:05320

C=51; 0=2; E=0.12; R=17.14; rawP=0.0061; adjP=0.0115

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta  ENSG00000242574

Mivakag 2 9: YTrepekTpoowTrnan Tou 6pou TG KEGG 0dou (KEGG pathway) autodvoong acBéveiag Tou
Bupocidr) (autoimmune thyroid disease).

107
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Database:KEGG pathway Name:Viral myocarditis ID:05416

C=68; O=2; E=0.16; R=12.86; rawP=0.0106; adjP=0.0180

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1761733  HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 2 10: YmepekmpoowTtnon Tou 6pou TG KEGG odou (KEGG pathway) 1oyevoug puokapdimidag
(viral myocarditis).

Database:KEGG pathway Name:B cell receptor signaling pathway 1D:04662

C=75; 0=2; E=0.17; R=11.66; rawP=0.0127; adjP=0.0196

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha  ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha  ENSG00000105369
ILMN_1789636  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 2 11: Y1epekmrpoowTrnon Tou 6pou NG KEGG 0dou (KEGG pathway) B kuttapikoU utrodoyéa
(B cell receptor signaling pathway).
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Database:KEGG pathway Name:Rheumatoid arthritis 1D:05323

C=88; 0=2; E=0.20; R=9.94; rawP=0.0173; adjP=0.0245

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1761733  HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 2 12: YmepekmpoowTtnon Tou opou Tng KEGG o0dou (KEGG pathway) peupartogidolg
apBpimidag (rheumatoid arthritis).

Database:KEGG pathway Name:Toll-like receptor signaling pathway ID:04620

C=102; 0=2; E=0.23; R=8.57; rawP=0.0228; adjP=0.0298

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1745356 CXCL9 chemokine (C-X-C motif) ligand 9  ENSG00000138755
ILMN_1716736 CD80 CD80 molecule ENSG00000121594

Mivakag 2 13: YtrepekmpoowTtnon Tou opou TG KEGG 060U (KEGG pathway) utrodoxéa odoU
onpaToddTnong Tmou poidder ue utrodoxéa Toll (toll-like receptor signaling pathway).
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Database:KEGG pathway Name:Cell cycle ID:04110

C=123; 0=2; E=0.28; R=7.11; rawP=0.0322; adjP=0.0365

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075 GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717

Mivakag 2 14: YmepekmpoowTtnon 1ou 6pou 1nG KEGG odou (KEGG pathway) kuttapikou kukAou (cell
cycle).

Database:KEGG pathway Name:Systemic lupus erythematosus 1D:05322

C=123; 0=2; E=0.28; R=7.11, rawP=0.0322; adjP=0.0365

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736 = CD80 CD80 molecule ENSG00000121594

major histocompatibility complex, class Il, DM

ENSG00000242574
beta

ILMN_1761733 HLA-DMB

Mivakag 2 15: YmepekmpoowTtnon Tou o6pou Tng KEGG 0600 (KEGG pathway) ocuoTtnuikou
epudbnuaTwdoug Aukou (systemic lupus erythematosus).
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Database:KEGG pathway Name:Cell adhesion molecules (CAMs) ID:04514

C=131, 0=2; E=0.30; R=6.67; rawP=0.0361; adjP=0.0384

UserlD Gene Symbol  Gene Name
ILMN_1716736 CD80 CD80 molecule
ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta

Ensembl

ENSGO00000121594

ENSG00000242574

Mivakag 2 16: YmepekmpoowTtnon Tou 6pou TN KEGG odou (KEGG pathway) popiwv KUTTOPIKAG

mpookdAAnong- CAMs (cell adhesion molecules).
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3.1.3 Wiki Pathways Analysis

Database:Wikipathways pathway

Name:miRNA regulation of DNA Damage Response

C=72; O=4; E=0.16; R=24.29; rawP=2.17e-05; adjP=0.0001

UserID

ILMN_1660817

ILMN_1694075

ILMN_1800626

ILMN_1699265

Gene Symbol

DDB2

GADD45A

SESN1

TNFRSF10B

Gene Name

damage-specific DNA binding protein 2, 48kDa

growth arrest and DNA-damage-inducible, alpha

sestrin 1

tumor necrosis factor receptor superfamily, member 10b

ID:WP1530

Ensembl

ENSG00000134574

ENSG00000116717

ENSG00000080546

ENSG00000120889

Mivakag 3 1: YTepekTpoowTnon Tou 6pou Tng odou Wikipathways, pubuiong miRNA améd avtidpaon o€
BAGBN DNA (miRNA regulation of DNA Damage Response).

Database:Wikipathways pathway

Name:DNA damage response ID:WP707

C=69; O=4,; E=0.16; R=25.34; rawP=1.83e-05; adjP=0.0001

UserID

ILMN_1660817

ILMN_1694075

ILMN_1800626

ILMN_1699265

Mivakag 3 2: YmrepekmpoowTnon Tou 6pou Wikipathways BAGBng DNA (DNA damage response).

Gene Symbol

DDB2

GADD45A

SESN1

TNFRSF10B

Gene Name

damage-specific DNA binding protein 2, 48kDa

growth arrest and DNA-damage-inducible, alpha

sestrin 1

tumor necrosis factor receptor superfamily, member 10b

Ensembl

ENSG00000134574

ENSG00000116717

ENSG00000080546

ENSG00000120889
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

Database:Wikipathways pathway Name:Myometrial Relaxation and Contraction Pathways ID:WP289

C=161,; 0=3; E=0.37; R=8.15; rawP=0.0059; adjP=0.0236

UserlD Gene Symbol  Gene Name

ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta

ILMN_1665865 IGFBP4 insulin-like growth factor binding protein 4
ILMN_1728107 GNG7 guanine nucleotide binding protein (G protein), gamma 7

Ensembl

ENSG00000107796

ENSG00000141753

ENSG00000176533

Mivakag 3 3: YmepekmpoowTtnan Tou 6pou Wikipathways xaAdpwaong kal gUoTTaong ToU huounTpiou

(Myometrial Relaxation and Contraction Pathways).

Database:Wikipathways pathway Name:Type Il interferon signaling (IFNG) ID:WP619

C=79; 0=2; E=0.18; R=11.07; rawP=0.0141; adjP=0.0338

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1745356  CXCL9 chemokine (C-X-C motif) ligand 9 ENSG00000138755
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

Mivakag 3 4: Ytrepekmpoowtnon Tou 6pou Wikipathways onuatoddtnong Tou deUTEPOU

IvTEP@ePOVNG (Type Il interferon signaling-1IFNG).

gidoug
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000176533
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265

Database:Wikipathways pathway Name:G1 to S cell cycle control ID:WP45

C=77; O=2; E=0.18; R=11.36; rawP=0.0134; adjP=0.0338

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075 GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717

Mivakag 3 5: YmepekmpoowTtnon Ttou 6pou Wikipathways €Aéyxog TOUu KUTTAPIKOU KUKAOU KOTA TN

Oldpkeia Twv eacewv G1 kar S (G1 to S cell cycle control).

Database:Wikipathways pathway Name:Apoptosis ID:WP254

C=91; 0=2; E=0.21; R=9.61; rawP=0.0184; adjP=0.0368

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

tumor necrosis factor receptor superfamily, member

10b ENSG00000120889

ILMN_1699265 TNFRSF10B

Mivakag 3 6: YepekmmpoowTnon Tou 6pou Wikipathways kuttapikou BavdaTou (Apoptosis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

Database:Wikipathways pathway Name:Cell cycle ID:WP179

C=108; 0=2; E=0.25; R=8.10; rawP=0.0253; adjP=0.0385

UserlD Gene Symbol Gene Name
ILMN_1694177 PCNA proliferating cell nuclear antigen
ILMN_1694075  GADDA45A growth arrest and DNA-damage-inducible, alpha

Mivakag 3 7: YmepekmpoowTtnon Tou 6pou Wikipathways kuttapikoU kUkAou (cell cycle).

Ensembl

ENSG00000132646

ENSG00000116717

Database:Wikipathways pathway Name:Toll-like receptor signaling pathway ID:WP75
C=116; 0O=2; E=0.27; R=7.54; rawP=0.0289; adjP=0.0385

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1745356  CXCL9 ghemo"i”e (C-X-Cmotifjligand -\ 5500000138755
ILMN_1716736  CD80 CD80 molecule ENSG00000121594

Mivakag 3 8: YmepekmpoowTtrnon tou 6pou Wikipathways utrodoyxéa mou poialel pe Toll utrodoxéa (Toll-

like receptor signaling pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594

Database:Wikipathways pathway Name:Allograft rejection ID:WP2328

C=114; 0=2; E=0.26; R=7.67; rawP=0.0280; adjP=0.0385

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736  CD80 CD80 molecule ENSG00000121594

major histocompatibility complex, class Il, DM

ENSG00000242574
beta

ILMN_1761733 HLA-DMB

Mivakag 3 9: YmepekmpoowTinon Tou 6pou Wikipathways amdppiyn aAAoyevolg pooxeuuarog (allograft
rejection).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

3.1.4 Pathway Commons Analysis

Database:Pathway Commons pathway Name:p53 pathway ID:DB_ID:1601

C=188; 0=9; E=0.43; R=20.93; rawP=3.33e-10; adjP=2.60e-08

UserID

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1800626

Mivakag 4 1: YTepekTpoowTrnon Tou 6pou Thg Pathway Commons 0dou p53 816d0¢ (p53 pathway).

Gene Symbol

DDB2

PCNA

GADDA45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

SESN1

Gene Name

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

sestrin 1

Ensembl

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000080546
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Direct p53 effectors ID:DB_1D:1629

C=137; 0=8; E=0.31; R=25.53; rawP=7.32e-10; adjP=2.85e-08

UserlD Gene Symbol  Gene Name

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa
ILMN_1694177  PCNA proliferating cell nuclear antigen

ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha
ILMN_1712678 RPS27L ribosomal protein S27-like

ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1
ILMN_1799319 FDXR ferredoxin reductase

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b

ILMN_1800626  SESN1 sestrin 1

Ensembl

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000080546

Mivakag 4 2: YTepekmpoowTnon Tou 6pou Tng Pathway Commons duecwv evepyoTtroinTwy p53 (direct

p53 effectors).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:ATR signaling pathway ID:DB_1D:1609

C=245; 0=9; E=0.56; R=16.06; rawP=3.44e-09; adjP=8.94e-08

UserlD Gene Symbol  Gene Name

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa
ILMN_1694177  PCNA proliferating cell nuclear antigen

ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha
ILMN_1712678 RPS27L ribosomal protein S27-like

ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1
ILMN_1799319 FDXR ferredoxin reductase

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D

ILMN_1800626  SESN1 sestrin 1

Ensembl

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSGO00000080546

Mivakag 4 3 : YmepekmpoowTnon Tou 6pou Tng Pathway Commons odou ATR 0iodog(ATR signaling

pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:ATM pathway ID:DB_1D:1599

C=301,; 0=9; E=0.69; R=13.07; rawP=2.06e-08; adjP=4.02e-07

UserIlD

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1800626

Gene Symbol

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

SESN1

Gene Name

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

sestrin 1

Ensembl

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000080546

Mivakag 4 4: YTrepekmpoowTrnan Tou 0pou 1ng Pathway Commons odou 61660og ATM (ATM pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Signaling events mediated by focal adhesion kinase ID:DB_ID:1574

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSGO00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 5: YmepekTpoowTinon Tou opou Tng Pathway Commons odoU yeyovoTwyv onuatodoTnong
TToU TTPowBoUVTal aTTd TNV KEVTPIKN TTPdo@uan Kivaong (signaling events mediated by focal adhesion
kinase).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:PDGFR-beta signaling pathway ID:DB_1D:1540

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075 growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 6: YmepekTpoowTtinon Tou o6pou Tng Pathway Commons odol PDGFR [ 000U
onpaTtoddTtnong (PDGFR beta signaling pathway).

122


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway
ID:DB_ID:1491

Met)

C=1270; O=13; E=2.91; R=4.47; rawP=2.89e-06; adjP=6.57e-06

Name:Signaling events mediated by Hepatocyte Growth Factor Receptor (c-

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSGO00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513
ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889
ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 7 : YTePeKTTPOOoWTNON Tou 6pou Tng Pathway Commons 000U yeyovoTwy onuatodoTnong
TTOoU TTPoWBOoUVTaI OTTé TOV UTTOOOXEQ TTapayovTwy avaTTuéng hepatocyte (signaling events mediated by
Hepatocyte growth factor receptor).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Glypican pathway

C=1315; 0O=14; E=3.01; R=4.65; rawP=6.55e-07; adjP=6.57e-06

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

Gene Name

CD79a molecule, immunoglobulin-
associated alpha

CD79a molecule, immunoglobulin-
associated alpha

interferon regulatory factor 4

damage-specific DNA binding
protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-
inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of
apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor
superfamily, member 10b

protein phosphatase, Mg2+/Mn2+
dependent, 1D

CD79b molecule, immunoglobulin-
associated beta

CD79b molecule, immunoglobulin-
associated beta

ID:DB_ID:1459

Ensembl

ENSGO00000105369

ENSG00000105369

ENSG00000137265

ENSG00000134574

ENSGO00000132646

ENSGO00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSGO00000170836

ENSG00000007312

ENSG00000007312
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:Pathway Commons pathway Name:Glypican pathway ID:DB_1D:1459

C=1315; 0O=14; E=3.01; R=4.65; rawP=6.55e-07; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

insulin-like growth factor binding

ILMN_1665865 IGFBP4 .
- protein 4

ENSG00000141753

Mivakag 4 8 YTepekmpoowTnaon Tou 6pou Tng Pathway Commons odoU Tng odou Glypican (glypican
pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000141753

Database:Pathway Commons pathway Name:Signaling events mediated by VEGFR1 and VEGFR2 ID:DB_ID:1516

C=1273; 0=13; E=2.91; R=4.46; rawP=2.96e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 9: YTepekTTpoowTinon Tou opou Tng Pathway Commons odoU yeyovoTwyv onuatodoTnong
Tou TpowBouvTal amd Toug VEGFR1 kai VEGFR2 (signaling events mediated by VEGFR1 and
VEGFR2).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Endothelins ID:DB_ID:1619

C=1284; O=13; E=2.94; R=4.43; rawP=3.26e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa
ILMN_1694177 PCNA proliferating cell nuclear antigen

ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha
ILMN_1712678 RPS27L ribosomal protein S27-like

ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1
ILMN_1799319 FDXR ferredoxin reductase

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta
ILMN_1800626 SESN1 sestrin 1

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSGO00000007312

ENSG00000107796

ENSG00000080546

Mivakag 4 10: Y1epekTpoowTrnon Tou 6pou Tng Pathway Commons 0dou evdoBnAivwy (andothelins).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Plasma membrane estrogen receptor signaling ID:DB_ID:1556

C=1278; 0=13; E=2.92; R=4.45; rawP=3.09e-06; adjP=6.57e-06

UserlD Gene Symbol Gene Name Ensembl

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075 GADD45A growth arrest and DNA-damage-inducible, alpha ENSGO00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 11: YmepekmpoowTtnon Tou o6pou Tng Pathway Commons odoU onuatoddtnong Tou
uTToO0XEQ EICTPOYOVWYV TNG TTAACHATIKAG PePBPAvng (plasma membrane estrogen receptor signaling).

128


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:ErbB1 downstream signaling ID:DB_1D:1602

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 12: YmepekmpoowTmnon Tou Opou Tng Pathway Commons o0doU deuTtepoyevoug
onuaTtodoTtnong ErbBl1 (ErbB1 downstream signaling).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:LKB1 signaling events ID:DB_1D:1649

C=1285; 0=13; E=2.94; R=4.42; rawP=3.29e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 13: YTepekTpoowTnon Tou 6pou Tng Pathway Commons 0doU LKB1 yeyovoTtwy
onpaTtoddéTtnong (LKB1 signaling events).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway
ID:DB_ID:1519

signaling

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

Name:Urokinase-type plasminogen activator (uPA) and uPAR-mediated

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319  FDXR ferredoxin reductase ENSG00000161513
ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889
ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 14: YTrepekmpoowTnan Tou o6pou Tng Pathway Commons odoU onuatoddtnong Trou
TTPowBEiTal aTrd TOV TTAACUIVOYOVO €VEPYOTTOINTA TUTTOU oupaKivaong UPA kal Tov uttodexéa Tou UPAR
(urokinase type plasminogen activator yPA and uPAR mediated signaling).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:ErbB receptor signaling network ID:DB_ID:1573

C=1288; 0=13; E=2.95; R=4.41; rawP=3.37e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 15: YTepeKTTpoowTTnon Tou 6pou Tng Pathway Commons 0douU dIKTUou onuatoddTnong Tou
utrodoxéa ErbB (ErbB receptor signaling network).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:VEGF and VEGFR signaling network ID:DB_ID:1575

C=1281; 0O=13; E=2.93; R=4.44; rawP=3.18e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 16: YTePeKTTPOOWTTNON Tou 6pou Tng Pathway Commons 0doU diIkTUou onuatoddtnong Twyv
VEGF ka1 VEGFR (VEGF and VEGFR signaling network).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Arf6 trafficking events ID:DB_ID:1615

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 17: YTepeKTTPOowWTTNON Tou 6pou Tng Pathway Commons 0d0oU yeyovoTwy petakivnong Arfé
TpwTeivwv (Arf6 trafficking events).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

Name:Alpha9 betal integrin signaling events

C=1282; O=13; E=2.93; R=4.43; rawP=3.20e-06; adjP=6.57e-06

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

ILMN_1671703

ILMN_1800626

Mivakag 4 18: YTepekTpoowTnon Tou 0pou Tng Pathway Commons odou yeyovoTwy anuaTodoTnong

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

ACTA2

SESN1

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

actin, alpha 2, smooth muscle, aorta

sestrin 1

NG TTpwreivng ITGA9 (Alpha9 beta 1 integrin signaling events).

ID:DB_ID:1578

Ensembl

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSG00000007312

ENSG00000107796

ENSG00000080546


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

C=1266; 0O=13; E=2.90; R=4.49; rawP=2.79e-06; adjP=6.57e-06

UserID

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

Gene Name

CD79a molecule, immunoglobulin-
associated alpha

CD79a molecule, immunoglobulin-
associated alpha

interferon regulatory factor 4

damage-specific DNA binding
protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-
inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of
apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor
superfamily, member 10b

protein phosphatase, Mg2+/Mn2+
dependent, 1D

CD79b molecule, immunoglobulin-
associated beta

CD79b molecule, immunoglobulin-
associated beta

Name:EGFR-dependent Endothelin signaling events

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000134574

ENSG00000132646

ENSGO00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSG00000007312

ID:DB_ID:1603
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:Pathway Commons pathway Name:EGFR-dependent Endothelin signaling events ID:DB_ID:1603

C=1266; 0O=13; E=2.90; R=4.49; rawP=2.79e-06; adjP=6.57e-06

UserlD Gene Symbol = Gene Name Ensembl

actin, alpha 2, smooth muscle,

ILMN_1671703 ACTA2
- aorta

ENSG00000107796

ILMN_1800626 = SESN1 sestrin 1 ENSG00000080546

Mivakag 4 19: YTepekTTpoowTnan Tou 6pou Tng Pathway Commons odou yeyovoTwy anuaTododTnong
evooBnAivwy TTou eapTwvTal atmd Tov uTtodoxéa EGFR (EGFR dependent Endothelin signaling events).

Database:Pathway Commons pathway Name:Internalization of ErbB1 ID:DB_ID:1509

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

CD79a molecule, immunoglobulin-

ILMN_1659227  CD79A ; ENSG00000105369
associated alpha
ILMN_1734878  CD79A CD79a molecule, immunoglobulin- £\ < 50000105369
associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding ENSG00000134574
- protein 2, 48kDa
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADDA45A growth arrest and DNA-damage- ENSG00000116717
= inducible, alpha
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 MBSl Rl Mali el Tl ENSG00000170855

apoptosis 1
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855

Database:Pathway Commons pathway Name:Internalization of ErbB1 ID:DB_1D:1509

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

tumor necrosis factor receptor

ILMN_1699265 TNFRSF10B : ENSG00000120889
superfamily, member 10b

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ o\ < ~50000170836
dependent, 1D

ILMN_1789636 CD79B CD79b molecule, immunoglobulin- £\ < ~56000007312
associated beta

ILMN_1737441 CD79B CD79b molecule, immunoglobulin- £\ < ~56000007312

- associated beta
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 20: YmepekmpoowTtnon tou 6pou g Pathway Commons odou eowrtepikeuong Tng ErbB1l
TpwTeivng (intemalization of ErbB1).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:IL3-mediated signaling events ID:DB_ID:1564

C=1272; O=13; E=2.91; R=4.47; rawP=2.94e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 21: YTepekTpoowTnaon Tou opou Tng Pathway Commons 000U yeyovoTwy onuatodotnong
TToU TTpowBoUvTal atd Tnv TTpwTeivn IL3 (IL3- mediated signaling events).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Nectin adhesion pathway ID:DB_1D:1472

C=1272; O=13; E=2.91; R=4.47; rawP=2.94e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 22: YTepekTpoowTTnon Tou épou Tng Pathway Commons 0doU TTpwTEIVWV TTPOOKOAANONG O€
KUTTapa (nectin adhesion pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:PDGF receptor signaling network ID:DB_1D:1497

C=1269; O=13; E=2.90; R=4.48; rawP=2.86e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 23: YTrepekTpoowTtnon Tou 6pou TG Pathway Commons odou diktiou onuatoddtnong Tou
uttodoxéa PDGF (PDGF receptor signaling network).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Class | PI3K signaling events mediated by Akt ID:DB_1D:1648

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 24: YTrepekTTpoowTnon Tou 0pou Tng Pathway Commons odou yeyovOoTwy anuaTodoTnong
Tou ev{Upou TTpwTNG Ta¢NG PI3K tTou TTpowBolvTtal atd Tnv TpwTeivn Kivaon Akt (Class I-PI3K signaling
events mediated by Akt).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:GMCSF-mediated signaling events ID:DB_1ID:1461

C=1269; 0=13; E=2.90; R=4.48; rawP=2.86e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 25: YTepekTpoowTnon Tou 6pou Tng Pathway Commons odoU yeyovoTwy onuatodoTnong
TTOoU TTpowBoUvTal atd Tnv TTpwTeiv GMCSF (GMCSF mediate signaling events).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Arf6 signaling events ID:DB_ID:1554

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 26: YTepekTpoowTnaon Tou 6pou Tng Pathway Commons 0doU yeyovoTwy onuatodoTnong
NG TTpwreivng Arfé (Arf6é signaling events).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:IGF1 pathway ID:DB_1D:1482

C=1268; 0=13; E=2.90; R=4.48; rawP=2.84e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 27: YTrepekTpoowTinon Tou 6pou Tng Pathway Commons 000U Tng 0doU TrpwTeivng IGFI
(IGFI pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

C=1269; 0=13; E=2.90; R=4.48; rawP=2.86e-06; adjP=6.57e-06

UserlD

ILMN_1659227
ILMN_1734878
ILMN_1754507
ILMN_1660817
ILMN_1694177
ILMN_1694075
ILMN_1712678
ILMN_1774083
ILMN_1799319
ILMN_1699265
ILMN_1670875
ILMN_1789636
ILMN_1737441
ILMN_1671703

ILMN_1800626

Gene Symbol
CD79A
CD79A

IRF4

DDB2

PCNA
GADDA45A
RPS27L
TRIAP1
FDXR
TNFRSF10B
PPM1D
CD79B
CD79B
ACTA2

SESN1

Name:IL5-mediated signaling events ID:DB_ID:1627
Gene Name Ensembl
CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
interferon regulatory factor 4 ENSG00000137265
damage-specific DNA binding protein 2, 48kDa ENSG00000134574
proliferating cell nuclear antigen ENSG00000132646
growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ribosomal protein S27-like ENSG00000185088
TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ferredoxin reductase ENSG00000161513
tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889
protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
CD79b molecule, immunoglobulin-associated beta ENSG00000007312
CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
actin, alpha 2, smooth muscle, aorta ENSG00000107796
sestrin 1 ENSG00000080546

Mivakag 4 28: Y1epekmpoowTrnon Tou 6pou Tng Pathway Commons 080U yeyovoTwy onuatodotnong
TTOoU TTPpowBoUvTal atd Tnyv ILS (ILS-mediated signaling events).

Database:Pathway Commons pathway

Name:Class | PI3K signaling events

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserID

ILMN_1659227

ILMN_1734878

ILMN_1754507

Gene Symbol

CD79A

CD79A

IRF4

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

ID:DB_ID:1553

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265

Database:Pathway Commons pathway Name:Class | PI3K signaling events ID:DB_1D:1553

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075 GADDA45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 29: YmepekpoowTnaon Tou 6pou Tng Pathway Commons odoU yeyovoTwy onuatodotnong
Tou ev{Upou TTpwTng TaENg PI3K(class I-PI3K signaling events).

Database:Pathway Commons pathway Name:Sphingosine 1-phosphate (S1P) pathway ID:DB_1D:1635

C=1287; O=13; E=2.94; R=4.42; rawP=3.34e-06; adjP=6.57e-06
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

UserID

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

ILMN_1671703

ILMN_1800626

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADDA45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

ACTA2

SESN1

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

actin, alpha 2, smooth muscle, aorta

sestrin 1

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSG00000007312

ENSG00000107796

ENSG00000080546

Mivakag 4 30: Ymepekmpoowtnan Tou 6pou Tng Pathway Commons o0doU Tng odou Tou Aimmdiou
Sphingosine 1-phosphate (S1P) (sphingosine 1-phosphate S1P pathway).

Database:Pathway Commons pathway

Name:Arf6 downstream pathway

ID:DB_ID:1585
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

ILMN_1671703

ILMN_1800626

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADDA45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

ACTA2

SESN1

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

actin, alpha 2, smooth muscle, aorta

sestrin 1

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSG00000007312

ENSG00000107796

ENSG00000080546

Mivakag 4 31: YTrepeKTTpoowTnon Tou 6pou Tng Pathway Commons 0doU Tng 060U Tou deutepoyevolg
Tapdyovta Arf6 (Arfé downstream pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:EGF receptor (ErbB1) signaling pathway ID:DB_1D:1550

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 32: YTrepeKTTpoowTnan Tou 0pou Tng Pathway Commons odou Tng 0doU anuaTtoddTnong Tou
utrodoxéa EGF (EGF receptor -ErbB1 signaling pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

Name:Glypican 1 network ID:DB_1D:1492

C=1276; O=13; E=2.92; R=4.45; rawP=3.04e-06; adjP=6.57e-06

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

ILMN_1671703

ILMN_1800626

Mivakag 4 33: YmepekmpoowTtnon Tou 6pou Tng Pathway Commons odoU Tou OIkTUou Glypican 1

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

ACTA2

SESN1

(Glypican 1 network).

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

actin, alpha 2, smooth muscle, aorta

sestrin 1

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSGO00000007312

ENSG00000107796

ENSG00000080546


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:S1P1 pathway ID:DB_1D:1594

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 34: YTepekTTpoowTrnan Tou épou Tng Pathway Commons 0dou Tng odoU mrpwreivng S1P1
(S1P1 pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

Name:Syndecan-1-mediated signaling events

C=1277; O=13; E=2.92; R=4.45; rawP=3.07e-06; adjP=6.57e-06

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

ILMN_1671703

ILMN_1800626

Mivakag 4 35: YTepekTpoowTnaon Tou 6pou Tng Pathway Commons 000U yeyovoTwy onuatodoTnong

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

ACTA2

SESN1

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

actin, alpha 2, smooth muscle, aorta

sestrin 1

ID:DB_1D:1454

Ensembl

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSG00000007312

ENSG00000107796

ENSG00000080546

TTOU TTpoWBOoUVTal aTTd TNV TTPWTEIVN Syndecan 1 (syndecan 1- mediated signaling events).


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

Name:IFN-gamma pathway ID:DB_ID:1529

C=1273; 0=13; E=2.91; R=4.46; rawP=2.96e-06; adjP=6.57e-06

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

ILMN_1671703

ILMN_1800626

Mivakag 4 36: YmepekTpoowTtnon Tou 6pou Tng Pathway Commons odoU Tng odou Tng ydua

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

ACTA2

SESN1

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

actin, alpha 2, smooth muscle, aorta

sestrin 1

IvTEp@ePOVNG IFN gamma (IFN gamma pathway).

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSGO00000007312

ENSG00000107796

ENSG00000080546


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:PAR1-mediated thrombin signaling events ID:DB_ID:1531

C=1276; O=13; E=2.92; R=4.45; rawP=3.04e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 37: YTepekTpoowTnaon Tou 6pou Tng Pathway Commons 000U yeyovoTwy onuatodoTnong
Bpoppivng TTou TTpowBoUvTal atrd To yovidio PARL (PAR1 mediate thrombin signaling events).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

Gene Name

CD79a molecule, immunoglobulin-
associated alpha

CD79a molecule, immunoglobulin-
associated alpha

interferon regulatory factor 4

damage-specific DNA binding
protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-
inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of
apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor
superfamily, member 10b

protein phosphatase, Mg2+/Mn2+
dependent, 1D

CD79b molecule, immunoglobulin-
associated beta

CD79b molecule, immunoglobulin-
associated beta

Name:mTOR signaling pathway

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSG00000007312

ID:DB_ID:1571
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:Pathway Commons pathway Name:mTOR signaling pathway ID:DB_ID:1571
C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06
UserlD Gene Symbol  Gene Name Ensembl

actin, alpha 2, smooth muscle,

ILMN_1671703  ACTAZ2
- aorta

ENSG00000107796

ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 38: YTrepekmpoowTnan Tou 6pou Tng Pathway Commons 0doU Tng 0dou anuatoddétnong tng
mpwTteivng MTOR (MTOR signaling pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

Name:Insulin Pathway ID:DB_1D:1466

C=1265; 0=13; E=2.89; R=4.49; rawP=2.76e-06; adjP=6.57e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513
ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889
ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 39: YtrepekmpoowTnan Tou 6pou TG Pathway Commons 080U Tng 000U TG IVGOUAivng
(insulin pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Thrombin/protease-activated receptor (PAR) pathway ID:DB_1D:1552

C=1277; O=13; E=2.92; R=4.45; rawP=3.07e-06; adjP=6.57e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 40: YTepekTTpoowTnon Tou O6pou Tng Pathway Commons odoU TOu €vePYOTTOINUEVOU
uttodoxéa Bpoppivng/mpwredong —PAR (thrombin/protease activated receptor —PAR pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:TRAIL signaling pathway ID:DB_1D:1480

C=1304; 0O=13; E=2.98; R=4.36; rawP=3.87e-06; adjP=7.36e-06

UserlD Gene Symbol ~ Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678  RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083  TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 41: YTepeKTTpoowTnon Tou épou Tng Pathway Commons 0doU Tng 000U onuatoddtnong Tng
kutokivng TRAIL (TRAIL signaling pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Proteoglycan syndecan-mediated signaling events ID:DB_1D:1637

C=1322; 0=13; E=3.02; R=4.30; rawP=4.50e-06; adjP=8.36e-06

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 42: YTepekTpoowTnaon Tou 6pou Tng Pathway Commons 000U yeyovoTwy onuatodoTnong
TToU TTpowBouvTal ammd Tnv TPwTeoyAukavn syndecan (proteoglycan syndecan mediated signaling
pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway

Name:Betal integrin cell surface interactions

C=1328; 0=13; E=3.04; R=4.28; rawP=4.73e-06; adjP=8.58e-06

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1660817

ILMN_1694177

ILMN_1694075

ILMN_1712678

ILMN_1774083

ILMN_1799319

ILMN_1699265

ILMN_1670875

ILMN_1789636

ILMN_1737441

ILMN_1671703

ILMN_1800626

Mivakag 4 43: YTepeKTTpoowTNon Tou 6pou Tng Pathway Commons 0doU aAAnAemdpdowv Tng Betal

Gene Symbol

CD79A

CD79A

IRF4

DDB2

PCNA

GADD45A

RPS27L

TRIAP1

FDXR

TNFRSF10B

PPM1D

CD79B

CD79B

ACTA2

SESN1

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

ribosomal protein S27-like

TP53 regulated inhibitor of apoptosis 1

ferredoxin reductase

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

actin, alpha 2, smooth muscle, aorta

sestrin 1

ID:DB_ID:1517

Ensembl

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSG00000134574

ENSG00000132646

ENSG00000116717

ENSG00000185088

ENSG00000170855

ENSG00000161513

ENSG00000120889

ENSG00000170836

ENSG00000007312

ENSG00000007312

ENSG00000107796

ENSG00000080546

IVTEYKPIVNG OTNV KUTTAPIKA £T@dvela (Betal integrin cell surface interactions).


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Integrin family cell surface interactions ID:DB_1D:1499

C=1354; 0=13; E=3.10; R=4.20; rawP=5.85e-06; adjP=1.04e-05

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177  PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1712678 RPS27L ribosomal protein S27-like ENSG00000185088
ILMN_1774083 TRIAP1 TP53 regulated inhibitor of apoptosis 1 ENSG00000170855
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1800626  SESN1 sestrin 1 ENSG00000080546

Mivakag 4 44: YTepekTpoowTtnon Tou opou Tng Pathway Commons odoU aAAnAemdpdowy Tng
OIKOYEVEIOG TWV IVTEYKPIVWV OTNV KUTTAPIKA eTTIpdavela (integrin family cell surface interactions).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000185088
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546

Database:Pathway Commons pathway Name:Validated transcriptional targets of TAp63 isoforms ID:DB_1D:1433

C=54; O=4; E=0.12; R=32.38; rawP=6.86e-06; adjP=1.19e-05

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1814282  AEN apoptosis enhancing nuclease ENSG00000181026
ILMN_1694075 GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1763104 TRAF4 TNF receptor-associated factor 4 ENSG00000076604
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

Mivakag 4 45: YmepekmpoowTtnon Tou 6pou Tng Pathway Commons 000U IOXUPWY HETAYPAPIKWYV
oTéXwVv Twv Tap63 1Icouyopewy (validated transcriptional targets of Tap63 isoforms).

Database:Pathway Commons pathway Name:Global Genomic NER (GG-NER) ID:DB_ID:600

C=33; 0=3; E=0.08; R=39.74; rawP=5.78e-05; adjP=9.80e-05

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C =~ ENSG00000154767

Mivakag 4 46: YTepekmpoowTnaon Tou 6pou Tng Pathway Commons o0dou Tng emdiopBwTIKAG 0doU
Global Genomic NER (GG NER) (Global genomic NER- GG NER).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:Pathway Commons pathway Name:p63 transcription factor network ID:DB_1ID:1541

C=104; O=4; E=0.24; R=16.81; rawP=9.18e-05; adjP=0.0002

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1814282  AEN apoptosis enhancing nuclease ENSG00000181026
ILMN_1694075  GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1763104 TRAF4 TNF receptor-associated factor 4 ENSG00000076604
ILMN_1799319 FDXR ferredoxin reductase ENSG00000161513

Mivakag 4 47: YTepeKTpoowTtnan Tou 6pou Tng Pathway Commons odoU Tou SIKTUOU PETAYPAPIKWV
Tapayovtwy p63 (p63 transcription factor network).

Database:Pathway Commons pathway Name:Nucleotide Excision Repair ID:DB_ID:599

C=49; 0=3; E=0.11; R=26.77; rawP=0.0002; adjP=0.0003

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C =~ ENSG00000154767

Mivakag 4 48: YTepekTpoowTnon Tou 6pou Tng Pathway Commons 0dou emodidpbwong agaipeong
voukAeoTIdiwv (nucleotide excision repair).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000161513
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:Pathway Commons pathway Name:Dual incision reaction in GG-NER ID:DB_ID:654

C=20; O=2; E=0.05; R=43.72; rawP=0.0009; adjP=0.0014

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1790807  XPC xeroderma pigmentosum, complementation group C =~ ENSG00000154767

Mivakag 4 49: YTepeKTTPOoowWTTNon Tou 0pou Tng Pathway Commons o0doU avTidpaong dITTARG TONG OTo
pnxaviopdé GG NER (dual incision reaction in GG NER).

Database:Pathway Commons pathway Name:Formation of incision complex in GG-NER ID:DB_ID:598

C=20; O=2; E=0.05; R=43.72; rawP=0.0009; adjP=0.0014

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ~ ENSG00000154767

Mivakag 4 50: YTrepekmpoowTtnon Tou 6pou Tng Pathway Commons odoU oxnuatiopuoU oUuTTAGKOU
TOPwYV aT1o Pnxavioudé GG NER (formation of incision complex in GG NER).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:Pathway Commons pathway Name:DNA Repair ID:DB_ID:564

C=104; 0=3; E=0.24; R=12.61; rawP=0.0017; adjP=0.0026

UserIlD

ILMN_1660817

ILMN_1694177

ILMN_1790807

Gene Symbol  Gene Name Ensembl

DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
PCNA proliferating cell nuclear antigen ENSGO00000132646
XPC xeroderma pigmentosum, complementation group C =~ ENSG00000154767

Mivakag 4 51: YTepekmmpoowTnon Tou 6pou Tng Pathway Commons odoU emdidpbwong DNA (DNA

repair).

Database:Pathway Commons pathway Name:IL12-mediated signaling events ID:DB_1D:1633

C=108; 0=3; E=0.25; R=12.14; rawP=0.0019; adjP=0.0029

UserIlD

ILMN_1802653

ILMN_1716736

ILMN_1779324

Gene Symbol =~ Gene Name

EBI3 Epstein-Barr virus induced 3
CD80 CDB80 molecule
GZMA granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine

esterase 3)

Ensembl

ENSG00000105246

ENSG00000121594

ENSG00000145649

Mivakag 4 52: YTepekTpoowTnon Tou 6pou Tng Pathway Commons odou yeyovoTwy onuaTtoddtnong
TTO0U TTPOoWBOUvVTal aTrd TNV TTPwTEivn IL12 (IL12 mediated signaling events).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649

Database:Pathway Commons pathway

C=39; 0=2; E=0.09; R=22.42; rawP=0.0036; adjP=0.0053

UserIlD

ILMN_1690907

ILMN_1745356

Gene Symbol

CCR6

CXCL9

Gene Name Ensembl

chemokine (C-C motif) receptor
6

chemokine (C-X-C motif) ligand
9

Name:Chemokine receptors bind chemokines ID:DB_ID:455

ENSG00000112486

ENSG00000138755

Mivakag 4 53: YmepekpoowTtnon Tou 6pou TnG Pathway Commons 000U UTTO0OXEWV XNUEIOKIVWOV
(chemokine receptors bind chemokines).

Database:Pathway Commons pathway Name:BCR signaling pathway ID:DB_ID:1513

C=66; O=2; E=0.15; R=13.25; rawP=0.0100; adjP=0.0144

UserID

ILMN_1659227

ILMN_1734878

ILMN_1789636

ILMN_1737441

Gene Symbol

CD79A

CD79A

CD79B

CD79B

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000007312

ENSG00000007312

Mivakag 4 54: YTrepekmpoowTnan Tou 6pou Tng Pathway Commons 0dou Tng 060U anuaTtoddTnong Tou
uttodoxéa TTpwreivwv BCR (BCR signaling pathway).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:Pathway Commons pathway Name:TCR signaling in naive CD8+ T cells ID:DB_ID:1521

C=127; 0=2; E=0.29; R=6.88; rawP=0.0341; adjP=0.0484

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1794594 RASGRP2 RAS guanyl releasing protein 2 (calcium and DAG-regulated) = ENSG00000068831

Mivakag 4 55: YmepekmpoowTtnon Tou Opou TnGg Pathway Commons odou Tng odolu TCR
onpaTodoTnong o€ pwiga T CD8+ kutTapa (TCR signaling in naive CD8+ T cells).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000068831

3.1.5 Transcription Factor Analysis

Database:Transcrription Target

Name:hsa_V$NFKAPPAB_01

C=247; O=5; E=0.56; R=8.85; rawP=0.0002; adjP=0.0200

UserID

ILMN_1745356

ILMN_1721833

ILMN_1760247

ILMN_1802653

ILMN_1763104

Gene Symbol

CXCL9

IER5S

CD70

EBI3

TRAF4

Gene Name

chemokine (C-X-C motif) ligand
9

immediate early response 5

CD70 molecule

Epstein-Barr virus induced 3

TNF receptor-associated factor
4

ID:DB_ID:1874

Ensembl

ENSG00000138755

ENSG00000162783

ENSG00000125726

ENSGO00000105246

ENSG00000076604

Mivakag 5 1: YTEPEKTTPOOWTTNON TOU OpOU TNG avaAuong PeTaypagikwy otéxwy (Transcription Target)
Tou NFKAPPAB_01 mrapdyovta (has_V$NFKAPPAB_01).)
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000162783
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604

-_— I

Hsapiens_Maodule_1

3.1.6 Protein Interaction Network Module Analysis

-

Hsapiens_Module_25

Hsapiens_Module_38

Hsapiens_Module_41

[

Hsapiens_Module_111

Hsapiens_Maodule_ 160
G genes
adjP=3.01e-02

|

Hsapiens_Module_259

Hsapiens_Maodule_352

|

Hsapiens_Module_&16
Jgenes
adjP=1.65-02

Hzapiens_Module_&47
2 genes
adjP=1.65%-02

Hsapiens_Module 877
2 geEnes
adjP=1.65:-02

Hsapiens_Module_965
2 genes
adjP=6.6le-03

1

Hsapiens_Module_203

Hsapiens_Module_531
2 genes
adjP=3.01e-02

Eikéva 9: AiKTuo atrd UTTEPEKTTPOCWTTATEIG OpwWV ATTO TNV avAAuon TNG AAANAETTIOPACNG TTPWTEIVWOV
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AVOAUTIKA:

Database:PPI Name:Hsapiens_Module_965 ID:DB_ID:965 Related Function | Network View

C=10; 0O=2; E=0.03; R=71.61; rawP=0.0003; adjP=0.0066

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1789636  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 6 1: YTrepékmpwon TnG TTpwTEivng 965 atrd tnv avaAuon SIKTUou aAANAETTIdOpaong Twv
Tpwrteivwy (Protein Interaction Network Module Analysis).

Database:PPI Name:Hsapiens_Module_616 ID:DB_ID:616 Related Function | Network View

C=103; 0=3; E=0.29; R=10.43; rawP=0.0030; adjP=0.0165

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1716736  CD80 CD80 molecule ENSG00000121594
ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1789636  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 6 2: Ymepékmpwon Tng Tpwreivng 616 amdé tnv avaAuon OIKTUOU aAAnAeTidpacng Twv
mTpwTeivwy (Protein Interaction Network Module Analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:PPI Name:Hsapiens_Module_877 ID:DB_ID:877 Related Function | Network View

C=23; 0=2; E=0.06; R=31.13; rawP=0.0019; adjP=0.0165

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227  CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 6 3: Ymepékmpwaon Tng Tpwreivng 877 amd tnv avaAuon OIKTUOU aAANAeTidpacng Twv
Tpwrteivwy (Protein Interaction Network Module Analysis).

Database:PPI Name:Hsapiens_Module_647 ID:DB_ID:647 Related Function | Network View

C=29; 0=2; E=0.08; R=24.69; rawP=0.0029; adjP=0.0165

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817  DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ~ ENSG00000154767

Mivakag 6 4: Ymepékmpwon Tng Tpwreivng 947 amd tnv avaAuon OIKTUOU aAAnAeTidpacng Twv
TpwTeivwv (Protein Interaction Network Module Analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:PPI

Name:Hsapiens_Module_160

C=633; 0=6; E=1.77; R=3.39; rawP=0.0078; adjP=0.0301

UserIlD

ILMN_1721833

ILMN_1660817

ILMN_1694177

ILMN_1771264

ILMN_1775235

ILMN_1790807

Gene Symbol

IERS

DDB2

PCNA

ELL3

AFF3

XPC

Gene Name

immediate early response 5

damage-specific DNA binding protein 2, 48kDa

proliferating cell nuclear antigen

elongation factor RNA polymerase IlI-like 3

AF4/FMR2 family, member 3

xeroderma pigmentosum, complementation group C

ID:DB_ID:160 Related Function | Network View

Ensembl

ENSG00000162783

ENSG00000134574

ENSG00000132646

ENSG00000128886

ENSG00000144218

ENSG00000154767

Mivakag 6 5: YTepékmpwon Tng mTpwTeivng 160 amd tTnv avaAluon OIKTUOU OAANAETiOpacong Twv
Tpwrteivwy (Protein Interaction Network Module Analysis).

Database:PPI

Name:Hsapiens_Module_531

C=49; 0=2; E=0.14; R=14.61; rawP=0.0082; adjP=0.0301

UserIlD

ILMN_1746175

ILMN_1763104

Gene Symbol

TNFSF4

TRAF4

Gene Name

tumor necrosis factor (ligand) superfamily, member 4

TNF receptor-associated factor 4

ID:DB_ID:531 Related Function | Network View

Ensembl

ENSG00000117586

ENSGO00000076604

Mivakag 6 6: Ymepékmpwon Tng mpwreivng 531 amd tnv avdaAuon OIKTUou aAAnAemidpacng Twv
Tpwrteivwy (Protein Interaction Network Module Analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000162783
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000128886
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604

3.1.7 Cytogenetic Band Analysis

Hsachr1g25 : To chr1 ava@épetal 0TO TTPWTO XPWHOCWHA O€ PEYEBOG, TO q AVOPEPETAI
o010 YEYEBOG-q=HEYAAO O€ PEYEBOG, p=HIKPO o€ HEYEBOG Kal TO 25 OTO TEAOG AVTIOTOIXEI
oTnNV ApiBuNoN TWV PTTAVTWV.

Database:Chromosome Position Name:hsachr1q25 ID:DB_ID:11177

C=63; O=2; E=0.14; R=13.88; rawP=0.0091; adjP=0.0455

UserlD Gene Symbol ~ Gene Name Ensembl
ILMN_1721833 IER5 immediate early response 5 ENSG00000162783
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586

Mivakag 7 2: YtrepekmpoowTtnon Tou 6pou hsachr1g25 amd tnv avdAuon TnG KUTTAPOYEVETIKAG
ouvdeong (cytogenetic band analysis).

Database:Chromosome Position Name:hsachr17g23 ID:DB_1D:11041

C=49; 0=2; E=0.11; R=17.84; rawP=0.0056; adjP=0.0455

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1670875  PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836
ILMN_1789636 @ CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441  CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 7 3: YTepekmpoowTtnon Tou Opou hsachr1g23 amd tnv avdAuon TnG KUTTAPOYEVETIKAG
ouvdeong (cytogenetic band analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000162783
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

3.1.8 Disease Association Analysis

Database:disease

Name:Li-Fraumeni syndrome ID:DB_ID:PA165108952

C=161; 0=8; E=0.37; R=21.72; rawP=2.64e-09; adjP=3.48e-07

UserID

ILMN_1814282

ILMN_1660817

ILMN_1694075

ILMN_1800626

ILMN_1790807

ILMN_1684306

ILMN_1688780

ILMN_1774083

ILMN_1670875

Mivakag 8 1:
analysis).

Gene Symbol

AEN

DDB2

GADDA45A

SESN1

XPC

S100A4

S100A4

TRIAP1

PPM1D

Gene Name

apoptosis enhancing nuclease

damage-specific DNA binding protein 2, 48kDa

growth arrest and DNA-damage-inducible, alpha

sestrin 1

xeroderma pigmentosum, complementation group C

S100 calcium binding protein A4

S100 calcium binding protein A4

TP53 regulated inhibitor of apoptosis 1

protein phosphatase, Mg2+/Mn2+ dependent, 1D

Ensembl

ENSG00000181026

ENSG00000134574

ENSG00000116717

ENSG00000080546

ENSG00000154767

ENSG00000196154

ENSGO00000196154

ENSG00000170855

ENSG00000170836

YTTEPEKTTPOCWTINGT TOou cuvdpopou Li-Fraumeni amd tnv avaAuon aocBeveiwv (disease
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000181026
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000080546
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170855
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836

Database:disease

Name:Immune System Diseases

ID:DB_ID:PA444602

C=598; 0O=11; E=1.37; R=8.04; rawP=6.61e-08; adjP=4.36e-06

UserIlD

ILMN_1690907

ILMN_1745356

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1789636

ILMN_1737441

ILMN_1761733

ILMN_1760247

ILMN_1716736

ILMN_1746175

ILMN_1798204

ILMN_1775235

Mivakag 8 2:

Gene Symbol

CCR6

CXCL9

CD79A

CD79A

IRF4

CD79B

CD79B

HLA-DMB

CD70

CD80

TNFSF4

IL21R

AFF3

Gene Name

chemokine (C-C motif) receptor 6

chemokine (C-X-C motif) ligand 9

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

major histocompatibility complex, class Il, DM beta

CD70 molecule

CD80 molecule

tumor necrosis factor (ligand) superfamily, member 4

interleukin 21 receptor

AF4/FMR2 family, member 3

Ensembl

ENSG00000112486

ENSG00000138755

ENSGO00000105369

ENSG00000105369

ENSG00000137265

ENSG00000007312

ENSGO00000007312

ENSG00000242574

ENSG00000125726

ENSG00000121594

ENSG00000117586

ENSGO00000103522

ENSG00000144218

YTTEPEKTTPOOWTTNGN TWV ACBEVEIWV TOU AVOOOTIOINTIKOU CUCTHAPATOG atrd TNV avaAuon
aoBevelwy (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218

Database:disease Name:Waldenstrom Macroglobulinemia ID:DB_ID:PA444850

C=63; 0=5; E=0.14; R=34.70; rawP=3.10e-07; adjP=1.36e-05

UserlD Gene Symbol  Gene Name

ILMN_1760247 CD70 CD70 molecule

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4
ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSG00000125726

ENSG00000105369

ENSGO00000105369

ENSG00000137265

ENSG00000117586

ENSG00000007312

ENSGO00000007312

Mivakag 8 3: YmepekmpoowTnaon Tou €idoug kapkivou Waldenstrém's macroglobulinemia amé tnv

avéAuon aoBeveiwy (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
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Database:disease Name:Autoimmune Diseases ID:DB_ID:PA443464

C=360; 0=8; E=0.82; R=9.71; rawP=1.31e-06; adjP=4.32e-05

UserIlD

ILMN_1690907

ILMN_1745356

ILMN_1716736

ILMN_1760247

ILMN_1746175

ILMN_1775235

ILMN_1798204

ILMN_1761733

Mivakag 8 4:
analysis).

Gene Symbol  Gene Name

CCR6 chemokine (C-C motif) receptor 6

CXCL9 chemokine (C-X-C motif) ligand 9

CD80 CD80 molecule

CD70 CD70 molecule

TNFSF4 tumor necrosis factor (ligand) superfamily, member 4
AFF3 AF4/FMR2 family, member 3

IL21R interleukin 21 receptor

HLA-DMB major histocompatibility complex, class Il, DM beta

Ensembl

ENSG00000112486

ENSG00000138755

ENSG00000121594

ENSG00000125726

ENSG00000117586

ENSG00000144218

ENSG00000103522

ENSG00000242574

YTTEPEKTTPOCWTTNGN TWV AUTOAVOCWYV VOoonuUATwy atmd Tnv avaluon acBeveiwyv (disease
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

Database:disease Name:Leukemia, Lymphocytic, Chronic, B-Cell ID:DB_ID:PA446169

C=124; O=5; E=0.28; R=17.63; rawP=8.97e-06; adjP=0.0002

UserlD Gene Symbol  Gene Name

ILMN_1760247 CD70 CD70 molecule

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1798204 IL21R interleukin 21 receptor

ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSGO00000125726

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSGO00000103522

ENSG00000007312

ENSG00000007312

Mivakag 8 5: YTepekrpoowTnon Tou €idoug xpoviag Asuxaipiag Lymphocytic, B-cell ammd tnv avaAuon

aoBevelwyv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease Name:Leukemia, B-Cell ID:DB_ID:PA446156

C=127; 0=5; E=0.29; R=17.21; rawP=1.01e-05; adjP=0.0002

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1760247 CD70 CD70 molecule ENSG00000125726
ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1798204 IL21R interleukin 21 receptor ENSG00000103522
ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 8 6: YTrepekTTpoowTnon Tou €idoug Acuxaipiag Lymphocytic, B-cell amrd tnv avdAuon acBeveiwv
(disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease Name:Hemostatic Disorders ID:DB_ID:PA446895

C=114,; O=5; E=0.26; R=19.17; rawP=5.95e-06; adjP=0.0002

UserlD Gene Symbol  Gene Name

ILMN_1760247 CD70 CD70 molecule

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4
ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSG00000125726

ENSG00000105369

ENSGO00000105369

ENSG00000137265

ENSG00000117586

ENSG00000007312

ENSGO00000007312

Mivakag 8 7: YTTepeKTTPOCWTINGN TOU €i00UG QIJOCTATIKWY JIATAPAXWY ,aTTd TNV avAaAucn aoBeveiwv

(disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease

Name:Leukemia ID:DB_ID:PA444750

C=398; 0=7; E=0.91; R=7.69; rawP=2.96e-05; adjP=0.0004

UserIlD

ILMN_1760247

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1775235

ILMN_1798204

ILMN_1789636

ILMN_1737441

ILMN_1699265

Mivakag 8 8: YmepekTpoowtrnon Asuxaipiag atod tnv avaAluon acBeveiwy (disease analysis)

Gene Symbol

CD70

CD79A

CD79A

IRF4

AFF3

IL21R

CD79B

CD79B

TNFRSF10B

Gene Name

CD70 molecule

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

AF4/FMR2 family, member 3

interleukin 21 receptor

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

tumor necrosis factor receptor superfamily, member 10b

Ensembl

ENSG00000125726

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000144218

ENSG00000103522

ENSG00000007312

ENSG00000007312

ENSG00000120889
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

Database:disease

Name:Connective Tissue Diseases ID:DB_ID:PA443780

C=265; 0=6; E=0.61; R=9.90; rawP=2.87e-05; adjP=0.0004

UserIlD

ILMN_1690907

ILMN_1760247

ILMN_1746175

ILMN_1775235

ILMN_1798204

ILMN_1761733

Gene Symbol

CCR6

CD70

TNFSF4

AFF3

IL21R

HLA-DMB

Gene Name

chemokine (C-C motif) receptor 6

CD70 molecule

tumor necrosis factor (ligand) superfamily, member 4

AF4/FMR2 family, member 3

interleukin 21 receptor

major histocompatibility complex, class Il, DM beta

Ensembl

ENSG00000112486

ENSG00000125726

ENSG00000117586

ENSG00000144218

ENSG00000103522

ENSG00000242574

Mivakag 8 9: YITepeKTpoowTTnon Tou €idoug aoBevelwv TTou TTPOoRAANOUV GUVOETIKOUG 1I0TOUG ,aTTO TV
avaAuon aoBevelwyv (disease analysis).

Database:disease

Name:Neoplasms, Radiation-Induced ID:DB_ID:PA445074

C=81; O=4; E=0.19; R=21.59; rawP=3.45e-05; adjP=0.0005

UserID

ILMN_1660817

ILMN_1790807

ILMN_1699265

ILMN_1670875

Gene Symbol

DDB2

XPC

TNFRSF10B

PPM1D

Gene Name

damage-specific DNA binding protein 2, 48kDa

xeroderma pigmentosum, complementation group C

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

Ensembl

ENSG00000134574

ENSGO00000154767

ENSG00000120889

ENSG00000170836

Mivakag 8 10: YTEPEKTTPOOWTINGN TWV VEOTTAOOUATIKWY OYKWV TTOU TTPOKAAOUVTAl OTTO aKTIVOBOAia
,atro TNV avaAuon acBeveiwy (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836

Database:disease Name:Transplantation ID:DB_ID:PA134850491

C=189; 0=5; E=0.43; R=11.57; rawP=6.81e-05; adjP=0.0007

UserlD Gene Symbol  Gene Name

ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6
ILMN_1745356 CXCL9 chemokine (C-X-C motif) ligand 9
ILMN_1716736 CD80 CD80 molecule

ILMN_1760247 CD70 CD70 molecule

ILMN_1684306 S100A4 S100 calcium binding protein A4
ILMN_1688780 S100A4 S100 calcium binding protein A4

Ensembl

ENSG00000112486

ENSG00000138755

ENSG00000121594

ENSGO00000125726

ENSG00000196154

ENSG00000196154

Mivakag 8 11: YTTEPEKTTPOCWTINGT TWV PETAUOOXEUCEWY ,aTTd TNV avaAuon acBeveiwy (disease analysis).

185


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154

Database:disease

Name:Virus Diseases ID:DB_ID:PA446038

C=460; O=7; E=1.05; R=6.65; rawP=7.40e-05; adjP=0.0007

UserIlD

ILMN_1671703

ILMN_1690907

ILMN_1745356

ILMN_1716736

ILMN_1802653

ILMN_1779324

ILMN_1761733

Gene Symbol

ACTA2

CCRG6

CXCL9

CD80

EBI3

GZMA

HLA-DMB

Gene Name

actin, alpha 2, smooth muscle, aorta

chemokine (C-C motif) receptor 6

chemokine (C-X-C motif) ligand 9

CD80 molecule

Epstein-Barr virus induced 3

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine
esterase 3)

major histocompatibility complex, class Il, DM beta

Ensembl

ENSGO00000107796

ENSG00000112486

ENSG00000138755

ENSGO00000121594

ENSGO00000105246

ENSG00000145649

ENSG00000242574

Mivakag 8 12: YTTepeKTTpOOWTTNON TWV IoYEVWYV acBevelwv aTnv avédAuon acBeveiwyv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

Database:disease

Name:Lymphoma ID:DB_ID:PA444840

C=310; 0=6; E=0.71; R=8.46; rawP=6.89e-05; adjP=0.0007

UserIlD

ILMN_1760247

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1775235

ILMN_1789636

ILMN_1737441

ILMN_1699265

Mivakag 8 13: YTrepekTpoowTnon AepewudTwy atnv avdAuon acBeveiwy (disease analysis).

Gene Symbol

CD70

CD79A

CD79A

IRF4

AFF3

CD79B

CD79B

TNFRSF10B

Gene Name

CD70 molecule

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

AF4/FMR2 family, member 3

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

tumor necrosis factor receptor superfamily, member 10b

Ensembl

ENSG00000125726

ENSG00000105369

ENSGO00000105369

ENSG00000137265

ENSG00000144218

ENSG00000007312

ENSGO00000007312

ENSG00000120889
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

Database:disease Name:Lymphatic Diseases ID:DB_ID:PA444833

C=316; 0=6; E=0.72; R=8.30; rawP=7.66e-05; adjP=0.0007

UserlD Gene Symbol  Gene Name

ILMN_1760247 CD70 CD70 molecule

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1775235 AFF3 AF4/FMR2 family, member 3

ILMN_1798204 IL21R interleukin 21 receptor

ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSG00000125726

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000144218

ENSG00000103522

ENSG00000007312

ENSGO00000007312

Mivakag 8 14: YmepekmpoowTnon acBeveiwv Twv Aeppadévwy otnv avdAuon aoBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease

Name:cancer or viral infections ID:DB_ID:PA128407012

C=828; 0=9; E=1.89; R=4.75; rawP=8.47e-05; adjP=0.0007

UserIlD

ILMN_1660817

ILMN_1754507

ILMN_1694177

ILMN_1694075

ILMN_1790807

ILMN_1684306

ILMN_1688780

ILMN_1699265

ILMN_1670875

ILMN_1716736

Gene Symbol

DDB2

IRF4

PCNA

GADDA45A

XPC

S100A4

S100A4

TNFRSF10B

PPM1D

CD80

Gene Name

damage-specific DNA binding protein 2, 48kDa

interferon regulatory factor 4

proliferating cell nuclear antigen

growth arrest and DNA-damage-inducible, alpha

xeroderma pigmentosum, complementation group C

S100 calcium binding protein A4

S100 calcium binding protein A4

tumor necrosis factor receptor superfamily, member 10b

protein phosphatase, Mg2+/Mn2+ dependent, 1D

CD80 molecule

Ensembl

ENSGO00000134574

ENSG00000137265

ENSG00000132646

ENSGO00000116717

ENSGO00000154767

ENSG00000196154

ENSG00000196154

ENSG00000120889

ENSGO00000170836

ENSG00000121594

Mivakag 8 15: YTTepeKTTPOCWTTNGN KAPKIVIKWY A 10YEVWVY HOAUVOEWY OTnv avaAuon acBevelwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594

Database:disease

Name:Osteosarcoma ID:DB_ID:PA445601

C=116; O=4; E=0.27; R=15.07; rawP=0.0001; adjP=0.0008

UserIlD

ILMN_1694075

ILMN_1654262

ILMN_1684306

ILMN_1688780

ILMN_1670875

Mivakag 8 16: YTTEpEKTTPOOWTTNON 00TEOOAPKWHATWY OTNV avaAucn acBeveiwy (disease analysis).

Gene Symbol

GADDA45A

ZMAT3

S100A4

S100A4

PPM1D

Gene Name

growth arrest and DNA-damage-inducible, alpha

zinc finger, matrin-type 3

S100 calcium binding protein A4

S100 calcium binding protein A4

protein phosphatase, Mg2+/Mn2+ dependent, 1D

Ensembl

ENSG00000116717

ENSG00000172667

ENSG00000196154

ENSG00000196154

ENSG00000170836
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836

Database:disease Name:Lymphoproliferative Disorders ID:DB_ID:PA444849

C=330; 0=6; E=0.75; R=7.95; rawP=9.72e-05; adjP=0.0008

UserlD Gene Symbol  Gene Name

ILMN_1760247 CD70 CD70 molecule

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1775235 AFF3 AF4/FMR2 family, member 3

ILMN_1798204 IL21R interleukin 21 receptor

ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSGO00000125726

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSG00000144218

ENSG00000103522

ENSG00000007312

ENSGO00000007312

Mivakag 8 17: YTepekTpoowTnon, AeP@OUTTEPTTAACTIKWY dlaTapaxwy OTnv avaAucn ooBeveiwv

(disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease

Name:Lymphoid leukemia NOS ID:DB_ID:PA165108377

C=228; 0=5; E=0.52; R=9.59; rawP=0.0002; adjP=0.0014

UserIlD

ILMN_1760247

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1775235

ILMN_1789636

ILMN_1737441

Gene Symbol

CD70

CD79A

CD79A

IRF4

AFF3

CD79B

CD79B

Gene Name

CD70 molecule

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

AF4/FMR2 family, member 3

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSGO00000125726

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSG00000144218

ENSG00000007312

ENSG00000007312

Mivakag 8 18: YmrepekmpoowTtnan TG Aeu@oeidoug Aeuxaipiag NOS otnv avaAuon acBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease

Name:Leukemia, Lymphoid ID:DB_ID:PA444756

C=228; 0=5; E=0.52; R=9.59; rawP=0.0002; adjP=0.0014

UserIlD

ILMN_1760247

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1775235

ILMN_1789636

ILMN_1737441

Gene Symbol

CD70

CD79A

CD79A

IRF4

AFF3

CD79B

CD79B

Gene Name

CD70 molecule

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

AF4/FMR2 family, member 3

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSGO00000125726

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSG00000144218

ENSG00000007312

ENSG00000007312

Mivakag 8 19: YTepeKTTpoowTNan TNG AEP@OEIdOUG Acuxaipiag otnv avdAuon acBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease

Name:Leukemia, T-Cell ID:DB_ID:PA446165

C=155; O=4; E=0.35; R=11.28; rawP=0.0004; adjP=0.0025

UserIlD

ILMN_1760247

ILMN_1754507

ILMN_1746175

ILMN_1798204

Gene Symbol

CD70

IRF4

TNFSF4

IL21R

Gene Name

CD70 molecule

interferon regulatory factor 4

tumor necrosis factor (ligand) superfamily, member 4

interleukin 21 receptor

Ensembl

ENSG00000125726

ENSG00000137265

ENSGO00000117586

ENSG00000103522

Mivakag 8 20: YmepekmpoowTtnan Tou €idoug Acuxaiyiag T-cell otnv avdAuon aoBeveiwv (disease

analysis).

194


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522

Database:disease Name:Lymphoma, Non-Hodgkin ID:DB_ID:PA444845

C=153; 0=4; E=0.35; R=11.43; rawP=0.0004; adjP=0.0025

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1760247 CD70 CD70 molecule ENSG00000125726
ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 8 21: YTepekTTpoowTtnon OAWY TwV €I0WV AeJPWHATWY, £KTOG aTro To Aép@wpua Hodgkin atnv
avaAuon aoBeveiwyv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease Name:Leukemia-Lymphoma, Adult T-Cell ID:DB_ID:PA446167

C=66; O=3; E=0.15; R=19.87; rawP=0.0005; adjP=0.0027

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1760247 CD70 CD70 molecule ENSG00000125726
ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

Mivakag 8 22: YTrepekmpoowTrnaon Tou €idoug T-cell AeuxaIhiag-AeJQUUATOG TTOU EPPAVICETAI O€ EVAAIKEG

oTnv avaAuon acBeveiwy (disease analysis).

Database:disease Name:Moyamoya Disease ID:DB_ID:PA444975

C=15; 0O=2; E=0.03; R=58.29; rawP=0.0005; adjP=0.0027

UserlD Gene Symbol  Gene Name
ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta
ILMN_1772521 MTHFD1L methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 1-like

Ensembl

ENSG00000107796

ENSG00000120254

Mivakag 8 23: YTEPEKTTPOOWTINGN TOU €YKEPAAIKOU Ouvdpouou oTtnv avdAucon acBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120254
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Database:disease Name:Leukemia, Biphenotypic, Acute ID:DB_ID:PA446163

C=15; 0=2; E=0.03; R=58.29; rawP=0.0005; adjP=0.0027

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ENSG00000105369
ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 8 24: YTTepeKTTPOOWTINGT TOU €id0UG OIPAIVOTUTTIKAG 0&giag Acuxaipiag aTnv avaAuon acBeveiwv
(disease analysis).

Database:disease Name:Lymphoma, Large-Cell, Diffuse ID:DB_ID:PA446313

C=80; O=3; E=0.18; R=16.39; rawP=0.0008; adjP=0.0042

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ~ ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ~ ENSG00000105369
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta ENSGO00000007312

Mivakag 8 25: YTrepekmpoowTnaon Tou €i00UG AEUPWHATOG dIAXUONG KUTTAPWY HEYOAUTEPWV TOU
puaolohoyikoU oTnv avaiuon agBevelwy (disease analysis).

198


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease Name:Lymphoma, Low-Grade ID:DB_ID:PA446307

C=192; O=4; E=0.44; R=9.11; rawP=0.0009; adjP=0.0044

UserlD Gene Symbol  Gene Name

ILMN_1760247 CD70 CD70 molecule

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSGO00000125726

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSGO00000007312

ENSG00000007312

Mivakag 8 26: YTrepekmpoowTnon xaunAou Babuol Aep@wpuartog otnv avaAuon aocBevelwy (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease Name:Lymphoma, B-Cell ID:DB_ID:PA446304

C=187; O=4; E=0.43; R=9.35; rawP=0.0009; adjP=0.0044

UserlD Gene Symbol  Gene Name

ILMN_1760247 CD70 CD70 molecule

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta

Mivakag 8 27: YTrepekrpoowTinon B-cell Aepgpwpartog otnv avaAuon acBeveiwyv (disease analysis).

Ensembl

ENSGO00000125726

ENSG00000105369

ENSG00000105369

ENSGO00000137265

ENSGO00000007312

ENSG00000007312
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease Name:Lentivirus Infections ID:DB_ID:PA446295

C=352; 0=5; E=0.81; R=6.21; rawP=0.0012; adjP=0.0053

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1716736 CD80 CD80 molecule ENSG00000121594

ILMN_1699265 TNFRSF10B  tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 8 28: YTTepekTpoowWTTNON UOAUVOEWV TTOU apyouv va €mwacBolv oTnv avaAuon aoBeveiwv
(disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

Database:disease Name:Sexually Transmitted Diseases ID:DB_ID:PA445640

C=354; 0=5; E=0.81; R=6.17; rawP=0.0012; adjP=0.0053

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1690907 CCR6 chemokine (C-C moitif) receptor 6 ENSG00000112486
ILMN_1716736 CD80 CD80 molecule ENSG00000121594

ILMN_1699265 TNFRSF10B  tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta ENSGO00000242574

Mivakag 8 29: YTmepekmpoowTnan oeEOUAAIKE PETAdIdOOUEVWY acBevelwy OTnV avdAuon aoBeveiwv
(disease analysis).

Database:disease Name:Xeroderma Pigmentosum ID:DB_ID:PA446087

C=92; 0=3; E=0.21; R=14.26; rawP=0.0012; adjP=0.0053

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ENSG00000154767

Mivakag 8 30: YTTEPEKTTPOOWTTINON TNG YEVETIKNAG diatapaxrg xeroderma pigmentosum oTnv avaAuon
aoBevelwy (disease analysis).

202


http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:disease Name:HIV Infections ID:DB_ID:PA446213

C=359; 0=5; E=0.82; R=6.09; rawP=0.0013; adjP=0.0054

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1716736 CD80 CD80 molecule ENSG00000121594

ILMN_1699265 TNFRSF10B  tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 8 31: YTepekTpoowTnon Twv PJoAUVoewv atd Tov 16 HIV otnv avdAuon acBeveiwv (disease
analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

Database:disease

Name:Retroviridae Infections ID:DB_ID:PA445546

C=358; 0=5; E=0.82; R=6.11; rawP=0.0013; adjP=0.0054

UserIlD

ILMN_1671703

ILMN_1690907

ILMN_1716736

ILMN_1699265

ILMN_1761733

Gene Symbol

ACTA2

CCR6

CD80

TNFRSF10B

HLA-DMB

Gene Name

actin, alpha 2, smooth muscle, aorta

chemokine (C-C moitif) receptor 6

CD80 molecule

tumor necrosis factor receptor superfamily, member 10b

major histocompatibility complex, class Il, DM beta

Ensembl

ENSG00000107796

ENSG00000112486

ENSG00000121594

ENSG00000120889

ENSG00000242574

Mivakag 8 32: YTePEKTTPOOWTTNON TWV HOAUVOEWY TTOU TTpOoKaAoUvTal atrd Toug 100G Retriviridae otnv
avdAuon aoBeveiwy (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

Database:disease

Name:Arthritis, Rheumatoid ID:DB_ID:PA443434

C=218; O=4; E=0.50; R=8.02; rawP=0.0015; adjP=0.0060

UserIlD

ILMN_1690907

ILMN_1746175

ILMN_1775235

ILMN_1798204

Gene Symbol

CCRG6

TNFSF4

AFF3

IL21R

Gene Name

chemokine (C-C motif) receptor 6

tumor necrosis factor (ligand) superfamily, member 4

AF4/FMR2 family, member 3

interleukin 21 receptor

Ensembl

ENSGO00000112486

ENSG00000117586

ENSG00000144218

ENSG00000103522

Mivakag 8 33: YTTepekTTpoowTnon TG peupaTosidols apbpitidag otnv avadAuon acBeveliwyv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522

Database:disease Name:Carcinoma, Small Cell ID:DB_ID:PA446661

C=220; 0=4; E=0.50; R=7.95; rawP=0.0016; adjP=0.0062

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ENSG00000154767
ILMN_1684306 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1688780 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1760315 VWCE von Willebrand factor C and EGF domains ENSG00000167992

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

Mivakag 8 34: YTTepeKTTpOOoWTINCN TOU KAKONBOUG KAPKIVOU JIKPWY KUTTAPWY OTNV avaAuch aoBeveilv
(disease analysis).

Database:disease Name:Hepatitis B ID:DB_ID:PA444437

C=103; 0=3; E=0.24; R=12.73; rawP=0.0017; adjP=0.0064

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1745356 @ CXCL9 chemokine (C-X-C motif) ligand 9 ENSG00000138755
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1760315 VWCE von Willebrand factor C and EGF domains ENSG00000167992

MNivakag 8 35: YmepekmpoowTtnon Tng Hmatimdag B atnv avaAuon acBeveiwv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000167992
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000167992
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

Database:disease

Name:Dermatitis, Contact ID:DB_ID:PA443880

C=29; 0=2; E=0.07; R=30.15; rawP=0.0020; adjP=0.0073

UserIlD

ILMN_1745356

ILMN_1761733

Gene Symbol

CXCL9

HLA-DMB

Gene Name

chemokine (C-X-C motif) ligand 9

major histocompatibility complex, class Il, DM beta

Ensembl

ENSGO00000138755

ENSG00000242574

Mivakag 8 36: YTePeKTTPOOowWTTNON Tou €idoug POAuvong Tou dépuartog (deppaTitida) oTnv avaiuon
aocBevelwy (disease analysis).

Database:disease

Name:Multiple Myeloma ID:DB_ID:PA444985

C=111, 0=3; E=0.25; R=11.82; rawP=0.0021; adjP=0.0075

UserIlD

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1789636

ILMN_1737441

Gene Symbol

CD79A

CD79A

IRF4

CD79B

CD79B

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

CD79b molecule, immunoglobulin-associated beta

CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSGO00000007312

ENSG00000007312

Mivakag 8 37: YTrepekmpoowTtnon Tou TTOAAATTAOU pueAwpaTog otnv av@Auon aoBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease Name:Photosensitivity Disorders ID:DB_ID:PA445320

C=34; 0=2; E=0.08; R=25.72; rawP=0.0027; adjP=0.0094

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ~ ENSG00000154767

Mivakag 8 38: YTepekTpoowTnon Twv dlaTapaxwy @wTosuaiobnaiag oTnv avadAuon acBevelwy (disease
analysis).

Database:disease Name:Skin and Connective Tissue Diseases ID:DB_ID:PA446482

C=428; 0=5; E=0.98; R=5.11; rawP=0.0028; adjP=0.0095

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586
ILMN_1775235 AFF3 AF4/FMR2 family, member 3 ENSG00000144218
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ENSG00000154767
ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836

Mivakag 8 39: YTTepeKTTPOOWTINGT TWV OEPUATIKWY OOOEVEILV KOl TWV OCOEVEIWV TWV CUVOETIKWYV 1I0TWV
oTnv avaAuon acBevelwyv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836

Database:disease Name:Cockayne Syndrome ID:DB_ID:PA443746

C=38; 0=2; E=0.09; R=23.01; rawP=0.0034; adjP=0.0105

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ENSG00000154767

Mivakag 8 40: YmepekmpoowTtnon Tou ouvdpouou Cockayne otnv avdAucon acBeveiwv (disease

analysis).

Database:disease Name:Infection ID:DB_ID:PA444614

C=448; 0=5; E=1.02; R=4.88; rawP=0.0034; adjP=0.0105

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1745356 CXCL9 chemokine (C-X-C motif) ligand 9 ENSG00000138755
ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 8 41: YTTepeKTTpOoowWTTNON TwV MOAUVOEwV aTnv avaAuon agBevelwy (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

Database:disease

Name:Skin Neoplasms ID:DB_ID:PA445683

C=134; 0=3; E=0.31; R=9.79; rawP=0.0035; adjP=0.0105

UserIlD

ILMN_1660817

ILMN_1754507

ILMN_1790807

Gene Symbol

DDB2

IRF4

XPC

Gene Name

damage-specific DNA binding protein 2, 48kDa

interferon regulatory factor 4

xeroderma pigmentosum, complementation group C

Ensembl

ENSG00000134574

ENSG00000137265

ENSG00000154767

Mivakag 8 42: YTrepeKTTpOooWTINON VEOTTAGOUATIKWY OCBEVEIWYV TOU DEPUATOG OTNV avaAuon aoBeveiwv
(disease analysis).

Database:disease

Name:Hodgkin Disease ID:DB_ID:PA444485

C=132; 0=3; E=0.30; R=9.94; rawP=0.0034; adjP=0.0105

UserID

ILMN_1659227

ILMN_1734878

ILMN_1754507

ILMN_1746175

Gene Symbol

CD79A

CD79A

IRF4

TNFSF4

Gene Name

CD79a molecule, immunoglobulin-associated alpha

CD79a molecule, immunoglobulin-associated alpha

interferon regulatory factor 4

tumor necrosis factor (ligand) superfamily, member 4

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000117586

Mivakag 8 43: YmepekmpoowTtnon Tng acBéveiag tou Hodgkin otnv avaAuon acBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:disease Name:Hemorrhagic Disorders ID:DB_ID:PA444421

C=133; 0=3; E=0.30; R=9.86; rawP=0.0035; adjP=0.0105

UserlD Gene Symbol  Gene Name

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha
ILMN_1754507 IRF4 interferon regulatory factor 4

ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000137265

ENSG00000007312

ENSGO00000007312

Mivakag 8 44: YTTepeKTTPOoWTTNON dIATAPAXWY TTOU TTPOKAAOUV diyoppayia oTnv avaAucn aoBeveiwv

(disease analysis).

Database:disease Name:Arthritis ID:DB_ID:PA443430

C=277; O=4; E=0.63; R=6.31; rawP=0.0036; adjP=0.0106

UserlD Gene Symbol  Gene Name

ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6

ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4
ILMN_1775235 AFF3 AF4/FMR2 family, member 3

ILMN_1798204 IL21R interleukin 21 receptor

Ensembl

ENSG00000112486

ENSG00000117586

ENSG00000144218

ENSG00000103522

Mivakag 8 45: YmepekmpoowTtnon Tng acBéveiag NG apBpindag otnv avaAuon acBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522

Database:disease Name:Crohn Disease ID:DB_ID:PA443815

C=147; 0=3; E=0.34; R=8.92; rawP=0.0046; adjP=0.0132

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1802653 EBI3 Epstein-Barr virus induced 3 ENSG00000105246
ILMN_1763104 TRAF4 TNF receptor-associated factor 4 ENSG00000076604

Mivakag 8 46: YTmepekmpoowTtnan Tou cuvdpduou Ttou Chron otnv avadAluon aoBeveiwv (disease
analysis).

Database:disease Name:Pathologic Processes ID:DB_ID:PA445265

C=496; 0=5; E=1.13; R=4.41; rawP=0.0052; adjP=0.0137

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4  ENSG00000117586
ILMN_1775235 AFF3 AF4/FMR2 family, member 3 ENSG00000144218
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ENSG00000154767
ILMN_1684306 S100A4 S100 calcium binding protein A4 ENSGO00000196154
ILMN_1688780 S100A4 S100 calcium binding protein A4 ENSG00000196154

Mivakag 8 47: YmepektrpoowTrnon TraboAoyikwy acBeveiwv atnv avaAuon acBeveiwv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154

Database:disease Name:Neoplasms ID:DB_ID:PA445062

C=710; 0=6; E=1.62; R=3.69; rawP=0.0052; adjP=0.0137

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1694075 GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ENSG00000154767
ILMN_1684306 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1688780 S100A4 S100 calcium binding protein A4 ENSG00000196154

ILMN_1699265 TNFRSF10B tumor necrosis factor receptor superfamily, member 10b  ENSG00000120889

ILMN_1670875 PPM1D protein phosphatase, Mg2+/Mn2+ dependent, 1D ENSG00000170836

Mivakag 8 48: YTrepekmpoowTnon 6ykwyv aTnv avaAuon aabevelwv (disease analysis).

Database:disease Name:Lymphoma, T-Cell, Peripheral ID:DB_ID:PA446321

C=46; 0=2; E=0.11; R=19.01; rawP=0.0050; adjP=0.0137

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1760247 CD70 CD70 molecule ENSG00000125726
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

Mivakag 8 49: YTepekTpoowTnon TePIPEPEIaKWY T-cell Aeppwpdtwy oTnv avaAuon aocBevelwy (disease
analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000170836
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265

Database:disease

Name:Colonic Neoplasms ID:DB_ID:PA443756

C=153; 0=3; E=0.35; R=8.57; rawP=0.0051; adjP=0.0137

UserIlD

ILMN_1694075

ILMN_1684306

ILMN_1688780

ILMN_1699265

Gene Symbol

GADDA45A

S100A4

S100A4

TNFRSF10B

Gene Name

growth arrest and DNA-damage-inducible, alpha

S100 calcium binding protein A4

S100 calcium binding protein A4

tumor necrosis factor receptor superfamily, member 10b

Ensembl

ENSG00000116717

ENSG00000196154

ENSG00000196154

ENSG00000120889

Mivakag 8 50: YTepeKTTpOOWTINON OyKWV TOU TTOX£0G E€VTIEPOU OTNV avaAucn acBeveiwv (disease

analysis).

Database:disease

Name:Necrosis ID:DB_ID:PA445051

C=314,; 0=4; E=0.72; R=5.57; rawP=0.0056; adjP=0.0145

UserID

ILMN_1760247

ILMN_1746175

ILMN_1763104

ILMN_1699265

Mivakag 8 51: YTTEPEKTTPOOWTTNON VEKPWONG I0TWV A KUTTApWY OTNnV avdluon aoBeveiwy (disease

analysis).

Gene Symbol

CD70

TNFSF4

TRAF4

TNFRSF10B

Gene Name

CD70 molecule

tumor necrosis factor (ligand) superfamily, member 4

TNF receptor-associated factor 4

tumor necrosis factor receptor superfamily, member 10b

Ensembl

ENSG00000125726

ENSG00000117586

ENSG00000076604

ENSG00000120889
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000076604
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

Database:disease Name:Gastroenteritis ID:DB_ID:PA444253

C=177; 0O=3; E=0.40; R=7.41; rawP=0.0077; adjP=0.0195

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1745356 CXCL9 chemokine (C-X-C moitif) ligand 9 ENSG00000138755
ILMN_1802653 EBI3 Epstein-Barr virus induced 3 ENSG00000105246

Mivakag 8 52: YTTepeKTTpOOWTTNON YOOTPEVTEPITIOAG aTNV avaAucon acBeveiwyv (disease analysis).

Database:disease Name:Burkitt Lymphoma ID:DB_ID:PA443580

C=63; 0=2; E=0.14; R=13.88; rawP=0.0091; adjP=0.0222

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227 CD79A CD79a molecule, immunoglobulin-associated alpha ~ ENSG00000105369
ILMN_1734878 CD79A CD79a molecule, immunoglobulin-associated alpha ~ ENSG00000105369
ILMN_1789636 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312
ILMN_1737441 CD79B CD79b molecule, immunoglobulin-associated beta ENSG00000007312

Mivakag 8 53: Y1epekTpoowTrnon Tou Aepgwpartog Burkitt otnv avdAuon acBeveiwy (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:disease Name:Autoimmune Thyroid Disease ID:DB_ID:PA153627493

C=62; O=2; E=0.14; R=14.10; rawP=0.0089; adjP=0.0222

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1745356 CXCL9 chemokine (C-X-C motif) ligand 9 ENSG00000138755
ILMN_1761733 HLA-DMB major histocompatibility complex, class Il, DM beta ENSG00000242574

Mivakag 8 54: YTepeKTTPOOWTINGN TNG GUTOAVOOOU VOOAUATOG Tou Bupeoeld aTnv avaAuon acBeveiwv
(disease analysis).

Database:disease Name:Immunologic Deficiency Syndromes ID:DB_ID:PA444601

C=382; 0=4; E=0.87; R=4.58; rawP=0.0110; adjP=0.0264

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta ENSG00000107796
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1716736 CD80 CD80 molecule ENSG00000121594
ILMN_1761733 HLA-DMB major histocompatibility complex, class I, DM beta ~ ENSG00000242574

Mivakag 8 55: YTepekTTpoowtnon cuvOpOuwY avoooTToINTIKAG AVETTAPKEIOG oTNV avAAuan acBeveiwv
(disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000242574

Database:disease Name:Neoplasm of unspecified nature of digestive system ID:DB_ID:PA165108442

C=390; O=4; E=0.89; R=4.48; rawP=0.0119; adjP=0.0276

UserlD Gene Symbol  Gene Name

ILMN_1790807 XPC xeroderma pigmentosum, complementation group C
ILMN_1684306 S100A4 S100 calcium binding protein A4

ILMN_1688780 S100A4 S100 calcium binding protein A4

ILMN_1760315 VWCE von Willebrand factor C and EGF domains

ILMN_1699265 TNFRSF10B  tumor necrosis factor receptor superfamily, member 10b

Ensembl

ENSG00000154767

ENSG00000196154

ENSG00000196154

ENSG00000167992

ENSG00000120889

Mivakag 8 56: YTTepeKTTPOOWTINGN VEOTTAAOUATWY AdIEUKPIVIOTOU €i00UGC OTO TTETITIKO GUOTHUA OTNV

avaAuan acBevelwy (disease analysis).

Database:disease Name:Laryngeal Neoplasms ID:DB_ID:PA444719

C=72; O=2; E=0.16; R=12.14; rawP=0.0118; adjP=0.0276

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486
ILMN_1694177 PCNA proliferating cell nuclear antigen ENSG00000132646

Mivakag 8 57: YTTepekTTpoowTTnon AApPUYYIKWY OyKwyv oTnv avdAuon acBeveiwy (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000167992
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000132646

Database:disease Name:Bronchiolitis ID:DB_ID:PA443567

C=210; O=3; E=0.48; R=6.25; rawP=0.0122; adjP=0.0278

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1745356 CXCL9 chemokine (C-X-C motif) ligand 9 ENSG00000138755
ILMN_1716736 CD80 CD80 molecule ENSG00000121594

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine

ENSG00000145649
esterase 3)

ILMN_1779324 GZMA

Mivakag 8 58: Y1epekTpoowTnon Tng BpayxioAimdag otnv avaluon acbeveiwyv (disease analysis).

Database:disease Name:Melanoma ID:DB_ID:PA444903

C=215; 0=3; E=0.49; R=6.10; rawP=0.0130; adjP=0.0283

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1694075 GADD45A growth arrest and DNA-damage-inducible, alpha ENSG00000116717
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ~ ENSG00000154767

Mivakag 8 59: YTTepeKTTPOOWTTNON TOU PJEAQVWUOTOG 0TV avaAuon acBevelwv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:disease Name:Rheumatic Diseases ID:DB_ID:PA445555

C=217; 0=3; E=0.50; R=6.04; rawP=0.0133; adjP=0.0283

UserlD Gene Symbol  Gene Name

ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6
ILMN_1775235 AFF3 AF4/FMR2 family, member 3
ILMN_1798204 IL21R interleukin 21 receptor

Ensembl

ENSG00000112486

ENSG00000144218

ENSG00000103522

Mivakag 8 60: YTEPEKTTPOOWTTINON PEUMATOEIdBWY a0Bevellv oTnV avdAuon aoBevelwyv (disease

analysis).

Database:disease Name:Lymphoma, Follicular ID:DB_ID:PA444841

C=75; 0=2; E=0.17; R=11.66; rawP=0.0127; adjP=0.0283

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1798204 IL21R interleukin 21 receptor ENSG00000103522

Mivakag 8 61: YTrepekrpoowTtnon woBUAAKIKWY Aeg@wudtwy otnv avaAuon aoBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000103522

Database:disease Name:Precancerous Conditions ID:DB_ID:PA445401

C=76; O=2; E=0.17; R=11.50; rawP=0.0131, adjP=0.0283

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ~ ENSG00000154767

Mivakag 8 62: YTTEPEKTTPOOWTINON TIPOKAPKIVIKWY OuvlnkKwv oTtnv avdAuon aoBeveiwv (disease
analysis).

Database:disease Name:Carcinoma, Squamous Cell ID:DB_ID:PA443626

C=222; 0O=3; E=0.51; R=5.91; rawP=0.0141; adjP=0.0295

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ~ ENSG00000154767
ILMN_1654262 ZMAT3 zinc finger, matrin-type 3 ENSG00000172667
ILMN_1684306 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1688780 S100A4 S100 calcium binding protein A4 ENSG00000196154

Mivakag 8 63: YTTEPEKTTPOOWTTNON MIKPOKUTTOPIKOU KAPKIVWHATOG OTnV avaAuon acBeveiwv (disease
analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154

Database:disease Name:Liver Neoplasms ID:DB_ID:PA444804

C=225; 0=3; E=0.51; R=5.83; rawP=0.0147; adjP=0.0299

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1684306 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1688780 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1760315 VWCE von Willebrand factor C and EGF domains ENSG00000167992

ILMN_1699265 TNFRSF10B  tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

Mivakag 8 64: YTTEPEKTTPOOWTTNGN VEOTTAGONATWY OTO CUKWTI OTnv avaAuon acBevelwv (disease
analysis).

Database:disease Name:Bronchitis ID:DB_ID:PA443570

C=224; 0=3; E=0.51; R=5.85; rawP=0.0145; adjP=0.0299

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1745356 CXCL9 chemokine (C-X-C motif) ligand 9 ENSG00000138755
ILMN_1716736 CD80 CD80 molecule ENSG00000121594

granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine

ENSG00000145649
esterase 3)

ILMN_1779324 GZMA

Mivakag 8 65: YTepekpoowTnon Bpoyximndag atnv avaAuon acBeveiwv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000167992
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000145649

Database:disease Name:Pigmentation Disorders ID:DB_ID:PA445325

C=82; 0=2; E=0.19; R=10.66; rawP=0.0151; adjP=0.0302

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ~ ENSG00000154767

Mivakag 8 66: YTepeKTTPOOWTTNON dIATAPAXWY XPWAOTIKWY OTNV availuon acBevelwy (disease analysis).

Database:disease Name:Dermatitis, Atopic ID:DB_ID:PA443879

C=86; O=2; E=0.20; R=10.17; rawP=0.0165; adjP=0.0325

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1745356 CXCL9 chemokine (C-X-C motif) ligand 9 ENSG00000138755
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4  ENSG00000117586

Mivakag 8 67: YTTEPEKTTPOOWTTNON ATOTTIKNG dpUaTiTIdag oTnVv avaluon acBbeveiwyv (disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586

Database:disease Name:Muscle Neoplasms ID:DB_ID:PA446796

C=100; 0=2; E=0.23; R=8.74; rawP=0.0219; adjP=0.0419

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta  ENSG00000107796
ILMN_1684306 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1688780 S100A4 S100 calcium binding protein A4 ENSG00000196154

Mivakag 8 68: YTTEpeKTTPOOWTTNON PUIKWY VEOTTAAOUATWY OTNV avaAuon acBeveiwy (disease analysis).

Database:disease Name:Neoplasms, Basal Cell ID:DB_ID:PA446668

C=100; O=2; E=0.23; R=8.74; rawP=0.0219; adjP=0.0419

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ~ ENSG00000134574
ILMN_1654262 ZMAT3 zinc finger, matrin-type 3 ENSG00000172667

Mivakag 8 69: YTTEPEKTTPOOoWTTNON TOU BaoIKOU KUTTOPIKOU KAPKIVWHATOG OTNV avaAuon oaoBeveiwv
(disease analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000172667

Database:disease Name:Dermatitis ID:DB_ID:PA443875

C=106; 0O=2; E=0.24; R=8.25; rawP=0.0245; adjP=0.0455

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1745356 @ CXCL9 chemokine (C-X-C motif) ligand 9 ENSG00000138755
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ~ ENSG00000117586

Mivakag 8 70: YTrepekmpoowTrnon depuaTitidag atnv avadAuon acBeveliwy (disease analysis).

Database:disease Name:Disease Susceptibility ID:DB_ID:PA443919

C=729; O=5; E=1.67; R=3.00; rawP=0.0245; adjP=0.0455

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265
ILMN_1772521 MTHFD1L methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 1-like ENSG00000120254
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586
ILMN_1775235 AFF3 AF4/FMR2 family, member 3 ENSG00000144218
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ENSG00000154767

Mivakag 8 71: YTepekTpoowTnon TNG guaiodnoiag oe aoBéveleg atnv avaluon aocBevelwy (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000138755
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000137265
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120254
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000144218
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:disease Name:Myosarcoma ID:DB_ID:PA445027

C=107; 0=2; E=0.24; R=8.17; rawP=0.0249; adjP=0.0457

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1671703 ACTA2 actin, alpha 2, smooth muscle, aorta  ENSG00000107796
ILMN_1684306 S100A4 S100 calcium binding protein A4 ENSG00000196154
ILMN_1688780 S100A4 S100 calcium binding protein A4 ENSG00000196154

Mivakag 8 72: YTTepeKTTpOOWTTNON JUOCAPKWUATOG OTNV avaAuch acBevelwyv (disease analysis).

Database:disease Name:Tumor Virus Infections ID:DB_ID:PA445967

C=113; 0=2; E=0.26; R=7.74; rawP=0.0275; adjP=0.0494

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1802653 EBI3 Epstein-Barr virus induced 3 ENSG00000105246

ILMN_1699265 TNFRSF10B  tumor necrosis factor receptor superfamily, member 10b ENSG00000120889

Mivakag 8 73: YTTepeKmPOOoWTTNON I10YEVWY AOIMWEEWY OyKwv oTnv avaAuon aoBeveiwv (disease

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000107796
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105246
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

Database:disease

Name:Intestinal Diseases ID:DB_ID:PA444632

C=287; 0=3; E=0.66; R=4.57; rawP=0.0277; adjP=0.0494

UserIlD

ILMN_1690907

ILMN_1684306

ILMN_1688780

ILMN_1699265

Mivakag 8 74: YTTEPEKTTPOOWTTNON EVTIEPIKWY aoBevelwv aTnv avaAuon acBeveiwy (disease analysis).

Gene Symbol

CCR6

S100A4

S100A4

TNFRSF10B

Gene Name

chemokine (C-C motif) receptor 6

S100 calcium binding protein A4

S100 calcium binding protein A4

tumor necrosis factor receptor superfamily, member 10b

Ensembl

ENSG00000112486

ENSG00000196154

ENSG00000196154

ENSG00000120889
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000196154
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

3.1.9 Drug Association Analysis

Database:drug

Name:lomustine

ID:DB_ID:PA164749407

C=10; O=3; E=0.02; R=131.15; rawP=1.32e-06; adjP=6.60e-06

UserIlD
ILMN_1760247

ILMN_1660817

ILMN_1790807

Gene Symbol
CD70

DDB2

XPC

Gene Name

CD70 molecule

damage-specific DNA binding protein 2, 48kDa

xeroderma pigmentosum, complementation group

Ensembl

ENSG00000125726

ENSGO00000134574

ENSG00000154767

C

Mivakag 9 1: YTTEPEKTTPOOWTINON TNG XNMIKAS évwong lomustine otnv avaAuon ouciwv (drug analysis).

Database:drug

Name:immune globulin

ID:DB_ID:PA164754884

C=397; 0=8; E=0.91; R=8.81; rawP=2.72e-06; adjP=6.80e-06

UserIlD
ILMN_1690907

ILMN_1760247

ILMN_1659227

ILMN_1734878

ILMN_1716736

ILMN_1700147

ILMN_1746175

ILMN_1699265

ILMN_1789636

ILMN_1737441

Value

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Gene Symbol

CCR6

CD70

CD79A

CD79A

CD80

VPREB3

TNFSF4

TNFRSF10B

CD79B

CD79B

Gene Name
chemokine (C-C motif) receptor 6
CD70 molecule

CD79%a molecule,
immunoglobulin-associated alpha

CD79a molecule,
immunoglobulin-associated alpha

CD80 molecule
pre-B lymphocyte 3

tumor necrosis factor (ligand)
superfamily, member 4

tumor necrosis factor receptor
superfamily, member 10b

CD79% molecule,
immunoglobulin-associated beta

CD79% molecule,
immunoglobulin-associated beta

EntrezGene

1235

970

973

973

941

29802

7292

8795

974

974

Ensembl

ENSG00000112486

ENSGO00000125726

ENSG00000105369

ENSG00000105369

ENSG00000121594

ENSG00000128218

ENSG00000117586

ENSG00000120889

ENSG00000007312

ENSG00000007312

Mivakag 9 2: YTePEKTTPOOWTINGN TOU QVTIOWHPATOG immune globulin oTnv avdAuon ouciwv (drug

analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=1235
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=970
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=973
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=973
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=941
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000121594
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=29802
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000128218
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=7292
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000117586
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=8795
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=974
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&list_uids=974
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:drug Name:imiquimod ID:DB_ID:PA449972

C=22; 0=2; E=0.05; R=39.74; rawP=0.0011; adjP=0.0018

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486

damage-specific DNA binding protein 2,

48kDa ENSG00000134574

ILMN_1660817 DDB2

Mivakag 9 3: YTTEPEKTTPOOWTINCN TOU TPOTTOTTOINTH TOU AVOCOTTOINTIKOU OUCTHPAOTOG imiquimod oTthv
avaAuon ouciwy (drug analysis).

Database:drug Name:azacitidine ID:DB_ID:PA451996

C=93; 0O=2; E=0.21; R=9.40; rawP=0.0192; adjP=0.0240

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1760247 CD70 CD70 molecule ENSG00000125726

growth arrest and DNA-damage-inducible,

ENSG00000116717
alpha

ILMN_1694075 GADD45A

Mivakag 9 4: YTTepeKmpoowTrnan Tou voukAeoTIdiou azacitidine otnv avaAluon ouciwy (drug analysis).

Database:drug Name:cisplatin ID:DB_ID:PA449014

C=126; 0=2; E=0.29; R=6.94; rawP=0.0336; adjP=0.0336

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574

xeroderma pigmentosum, complementation group

C ENSG00000154767

ILMN_1790807 XPC

Mivakag 9 5: YTEPeKTTPOCWTINGN TOU CUMPTIAGKOU .Cis-OlappIvodixAwpoAgukdxpuoou (cisplatin) oTtnv
avaAuon ouciwy (drug analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000112486
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000125726
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000116717
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

3.1.10 Phenotype Analysis
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Database:Phenotype Name:Squamous cell carcinoma ID:HP:0002860

C=16; O=3; E=0.07; R=42.00; rawP=3.59e-05; adjP=0.0024

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574
ILMN_1790807 XPC xeroderma pigmentosum, complementation group C ENSG00000154767

tumor necrosis factor receptor superfamily, member

10b ENSG00000120889

ILMN_1699265 TNFRSF10B

Mivakag 10 1: YTTEPEKTTPOOWTINGCN TOU TTAAKWOOUG KAPKIVWUATOG (squamous cell carcinoma) atmé tnv

avaAuon @aivotutrou (phenotype analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000120889

Database:Phenotype Name:Squamous cell carcinoma of the skin ID:HP:0006739
C=3; 0=2; E=0.01; R=149.33; rawP=5.42e-05; adjP=0.0024
UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574

ENSG00000154767

ILMN_1790807 XPC )éeroderma pigmentosum, complementation group

Mivakag 10 2: YTEPEKTTPOOWTTNON TOU TTAOKWOOUG KAPKIVWUATOG Tou dépuaTtog (squamous cell
carcinoma of the skin) a6 Tnv avaAuon @aivéTuttou (phenotype analysis).

Database:Phenotype Name:Entropion ID:HP:0000621
C=8; 0=2; E=0.04; R=56.00; rawP=0.0005; adjP=0.0109
UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574

ENSG00000154767

ILMN_1790807 XPC )éeroderma pigmentosum, complementation group

Mivakag 10 3: YTTepekTTpOOoWTINON TNG OTPOYNSG Tou PBAepdpou Tpo¢ Ta péoa (entropion) atrd Tnv
avdAuon @aivotutrou (phenotype analysis).

Database:Phenotype Name:Defective DNA repair after ultraviolet radiation damage ID:HP:0003079
C=7; 0O=2; E=0.03; R=64.00; rawP=0.0004; adjP=0.0109

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574

xeroderma pigmentosum, complementation group

C ENSG00000154767

ILMN_1790807 XPC

Nivakag 10 4: YmepekmpoowTtnon NG €mdidpbwong eAartwuaTtikol DNA petd amd BAGBn Adyw
utrepiwdoug akTivoBoAiag (Defective DNA repair after ultraviolet radiation damage) amd tnv avdiuon
@aivoTtutrou (phenotype analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:Phenotype Name:Agammaglobulinemia

C=10; O=2; E=0.04; R=44.80; rawP=0.0008; adjP=0.0124

UserlD Gene Symbol

ILMN_1659227 CD79A

ILMN_1734878 CD79A

ILMN_1789636 CD79B

ILMN_1737441 CD79B

Gene Name
CD79a molecule,
alpha

CD79a molecule,
alpha

CD79b molecule,
beta

CD79b molecule,
beta

ID:HP:0004432

immunoglobulin-associated

immunoglobulin-associated

immunoglobulin-associated

immunoglobulin-associated

Ensembl

ENSG00000105369

ENSG00000105369

ENSG00000007312

ENSGO00000007312

Mivakag 10 5: YTrepekmpoowTnon mng diatapaxns Agammaglobulinemia amd Tnv avaAucn @aivoTutTou

(phenotype analysis).

Database:Phenotype Name:Poikiloderma

C=11,; O=2; E=0.05; R=40.73; rawP=0.0010; adjP=0.0124

UserlD Gene Symbol

ILMN_1660817 DDB2

ILMN_1790807 XPC

Gene Name

ID:HP:0001029

damage-specific DNA binding protein 2, 48kDa

xeroderma pigmentosum, complementation group

Cc

Ensembl

ENSG00000134574

ENSGO00000154767

Nivakag 10 6: YTepekmpoowTtnon TN acBéviag tou dépuatoc Poikiloderma amd tnv avdAuon
@aivoTuttou (phenotype analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767

Database:Phenotype Name:Abnormality of DNA repair ID:HP:0003254

C=11; O=2; E=0.05; R=40.73; rawP=0.0010; adjP=0.0124

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574

ILMN_1790807 XPC )éeroderma pigmentosum, complementation group

ENSG00000154767

Mivakag 10 7: YTrepekmpoowTtnon TG avwuoliog tng emdiopbwong tou DNA atd tnv avaAuon
paivotuTrou (phenotype analysis).

Database:Phenotype Name:Melanoma ID:HP:0002861

C=17; O=2; E=0.08; R=26.35; rawP=0.0024; adjP=0.0196

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574

xeroderma pigmentosum, complementation group

ILMN_1790807 XPC c

ENSG00000154767

Mivakag 10 8: Y1repekrpoowTtnon peAavwuatog (melanoma) atmé tnv avaiuon gaivotitou (phenotype
analysis).

Database:Phenotype Name:Recurrent bronchitis ID:HP:0002837

C=15; 0=2; E=0.07; R=29.87; rawP=0.0018; adjP=0.0196

UserlD Gene Symbol  Gene Name Ensembl

ILMN_1659227 CD79A g:lls;;)a molecule, immunoglobulin-associated ENSG00000105369
ILMN_1734878 CD79A gllgzaga molecule, immunoglobulin-associated ENSG00000105369
ILMN_1789636 CD79B bC(IEDtZQb molecule, immunoglobulin-associated ENSG00000007312
ILMN_1737441 CD798 CD79b molecule, immunoglobulin-associated ENSG00000007312

beta

Mivakag 10 9: YmepekTpoowTnon Tng utrotpotmiddoucag PBpoyximdag (recurrent bronchitis) amd tnv
avéaAuon @aivotutiou (phenotype analysis).
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000134574
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000154767
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000105369
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312
http://www.ensembl.org/Homo_sapiens/Gene/Summary?g=ENSG00000007312

Database:Phenotype Name:Keratitis ID:HP:0000491

C=18; 0O=2; E=0.08; R=24.89; rawP=0.0027; adjP=0.0196

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574

ILMN_1790807 XPC )éeroderma pigmentosum, complementation group

ENSG00000154767

Mivakag 10 10: YTrepekTTpoowTtnon kepatimidag (keratitis) amd tnv avdAuon @aivétuttou (phenotype
analysis).

Database:Phenotype Name:Ectropion ID:HP:0000656
C=18; O=2; E=0.08; R=24.89; rawP=0.0027; adjP=0.0196
UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSG00000134574

ENSG00000154767

ILMN_1790807 XPC )éeroderma pigmentosum, complementation group

Mivakag 10 11: : YTEPEKTTPOOWTTNON TNG OTPOYPRSG Tou PBAe@dpou TTpog Ta €¢w (ectropion) atmd Thv
avdAuon @aivotutrou (phenotype analysis).

Database:Phenotype Name:Basal cell carcinoma ID:HP:0002671

C=18; 0O=2; E=0.08; R=24.89; rawP=0.0027; adjP=0.0196

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574

xeroderma pigmentosum, complementation group

c ENSG00000154767

ILMN_1790807 XPC

Mivakag 10 12: YTepekTpoowTtnon Tou BacikoU KUTTapikoU Kapkivwpartog (Basal cell carcinoma) atmré
TNV avdAucn @aivotuTtrou (phenotype analysis).
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Database:Phenotype Name:Recurrent otitis media ID:HP:0000403
C=26; O=2; E=0.12; R=17.23; rawP=0.0056; adjP=0.0375
UserlD Gene Symbol  Gene Name Ensembl

CD79a molecule, immunoglobulin-associated

ILMN_1659227 CD79A alpha ENSG00000105369
ILMN_1734878 CD79A gllsgga molecule, immunoglobulin-associated ENSG00000105369
ILMN_1789636 CD79B k():éjt;Qb molecule, immunoglobulin-associated ENSG00000007312
ILMN_1737441 CD798 CD79b molecule, immunoglobulin-associated ENSG00000007312

beta

Mivakag 10 13: YTepekTTpOoowTINGON TNG KaB' utroTpoTAv péong wrimdag (Recurrent otitis media) atmd Tnv
avaAuon @aivotuTrou (phenotype analysis).

Database:Phenotype Name:Conjunctivitis ID:HP:0000509
C=31; 0=2; E=0.14; R=14.45; rawP=0.0079; adjP=0.0491
UserlD Gene Symbol  Gene Name Ensembl

ILMN_1660817 DDB2 damage-specific DNA binding protein 2, 48kDa ENSGO00000134574

ILMN_1790807 XPC

xeroderma pigmentosum, complementation group ENSG00000154767
C

Mivakag 10 14: YTepekTpoowTinon Tng emITEQUKITIOag (Conjunctivitis) amd Tnv av@Auon ¢@aivoTutrou
(phenotype analysis).
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3.1.11 PheWAS Analysis
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Eikéva 10: AikTuo a1Td UTTEPEKTTPOCWTINCEIG OpwV TNG avaAluong PheWas, Adyw akTivoBoAiag, kabwg

Kal N ox€on TTou £X0UV PeTagu Toug oI 6poI QUTOI.
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Database:PheWAS Name:Intestinal malabsorption ID:PheWAS:557

C=120; O=3; E=0.37; R=8.04; rawP=0.0036; adjP=0.0203

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1671703  ACTA2 actin, alpha 2, smooth muscle, aorta ENSGO00000107796
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

tumor necrosis factor (ligand) superfamily,

ILMN_1746175  TNFSF4
member 4

ENSG00000117586

Mivakag 11 1: YTrepekmpoowTTnon Tou ouvdpouou duaatroppdPnaong eviépou (Intestinal malabsorption)
atoé Tnv avaAluon Phenome-wide association studies.

Database:PheWAS Name:Lump or mass in breast ID:PheWAS:611.3

C=37; 0=2; E=0.12; R=17.37; rawP=0.0049; adjP=0.0203

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486

methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 1-

like ENSG00000120254

ILMN_1772521 MTHFDI1L

Mivakag 11 2: YTepekTpOoWTINON ££0YKWHATOG O0TO paoTo (Lump or mass in breast) ammé tnv avdAuon
Phenome-wide association studies.

Database:PheWAS Name:Malignant neoplasm of kidney and other urinary organs ID:PheWAS:189.4
C=29; 0=2; E=0.09; R=22.17; rawP=0.0030; adjP=0.0203
UserlD Gene Symbol  Gene Name Ensembl

chemokine (C-C motif) receptor

ILMN_1690907  CCR6 6

ENSG00000112486
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

Mivakag 11 3: YTePeKTTPOOWTINON TG EUPAVIONG KAKOABOUG VEOTTAACNATOG GTO VEPPO Kal OTA OUPIKA
6pyava (Malignant neoplasm of kidney and other urinary organs) amé tnv avdAuon Phenome-wide
association studies.
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Database:PheWAS Name:Diseases of hair and hair follicles ID:PheWAS:704

C=131; 0=3; E=0.41; R=7.36; rawP=0.0047; adjP=0.0203

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486

methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 1-

h ENSG00000120254
like

ILMN_1772521  MTHFDI1L
ILMN_1746175 TNFSF4 tumor necrosis factor (ligand) superfamily, member 4 ENSG00000117586

Mivakag 11 4: YTepeKTTpOOWTINGCN TNG EPPAVIONG AOBEVEIWY TwV JOANIWY KAl TwV BUAGKWV TNG Tpixag
(Diseases of hair and hair follicles) amé Tnv avdAuon Phenome-wide association studies.

Database:PheWAS Name:Actinic keratosis ID:PheWAS:702.1

C=40; 0=2; E=0.12; R=16.07; rawP=0.0058; adjP=0.0203

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907  CCR6 ghem"k'”e (C-C motif) receptor £\ 5500000112486
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

Mivakag 11 5: YTepekmpOowWTNON TG €UOAVIONG OKTIVIKNAG KeEpATwong (Actinic keratosis) amd tnv
avdAuon Phenome-wide association studies.

Database:PheWAS Name:Alopecia Areata ID:PheWAS:704.11

C=35; 0=2; E=0.11; R=18.37; rawP=0.0044; adjP=0.0203

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486

tumor necrosis factor (ligand) superfamily, member

4 ENSG00000117586

ILMN_1746175 TNFSF4

Mivakag 11 6: YTepeKTTpOOWTINON TNG €M@AVIONG Tou €idoug aAwTrekiog Areata amd Tnv avaAuon
Phenome-wide association studies.
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Database:PheWAS Name:Alopecia ID:PheWAS:704.1

C=61; O=2; E=0.19; R=10.54; rawP=0.0132; adjP=0.0347

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486

tumor necrosis factor (ligand) superfamily, member

ILMN_1746175 TNFSF4 4

ENSG00000117586

Mivakag 11 7: YTepekTpOowTnon TnG eupaviong aAwTrekiog (Alopecia) amd tnv avdAuon Phenome-
wide association studies.

Database:PheWAS Name:Arthropathy NOS ID:PheWAS:716.9

C=59; 0=2; E=0.18; R=10.89; rawP=0.0123; adjP=0.0347

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907  CCR6 ghem"k'”e (C-C motif) receptor £\ 5500000112486
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

Mivakag 11 8: YTmepekTpoowTtnon Tng eud@aviong apBpomddeiag (Arthropathy) amd Tnv avdiuon
Phenome-wide association studies.

Database:PheWAS Name:Fracture of radius and ulna ID:PheWAS:803.2

C=69; 0=2; E=0.21; R=9.32; rawP=0.0167; adjP=0.0390

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907  CCR6 ghemo"'”e (C-C motif) receptor  £\s500000112486
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

Mivakag 11 9: YTepekmpoOowTTNON TNG EPQAVIONG KATAYUOTOG TnNG KEPKIdOG Kal TNG WwAEvNg
(Name:Fracture of radius and ulna) amé tnv avdAuon Phenome-wide association studies.
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Database:PheWAS Name:Lung disease due to external agents ID:PheWAS:500

C=78; O=2; E=0.24; R=8.24; rawP=0.0211; adjP=0.0414

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1754507 IRF4 interferon regulatory factor 4 ENSG00000137265

tumor necrosis factor (ligand) superfamily, member

4 ENSG00000117586

ILMN_1746175 TNFSF4

Mivakag 11 10: YTePEKTTPOOWTTNON TNG EPPAVIONG AOBEVEIOG TWV TIVEUPOVWY €CAITIOG €CWTEPIKWIV
Tapayéviwy (Lung disease due to external agents) atmré Tnv avdlucn Phenome-wide association studies.

Database:PheWAS Name:Inflammatory spondylopathies ID:PheWAS:715

C=79; O=2; E=0.25; R=8.14; rawP=0.0217; adjP=0.0414

UserlD Gene Symbol  Gene Name Ensembl
ILMN_1690907 CCR6 chemokine (C-C motif) receptor 6 ENSG00000112486

methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 1-

like ENSG00000120254

ILMN_1772521 MTHFDI1L

Mivakag 11 11: YTepekTTpOOWTINON TNG £UQAvIONG @GAsypovwdoug otrovdulotabelag (Inflammatory
spondylopathies) até Tnv avaAuon Phenome-wide association studies.
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ATO Ta ammoTeAéopaATa TTOU TTPOEKUWAV ATTO TNV ETTECEPyaOia Twv OedOUEVWY TNG
MEAETNG «A radiation -induced gene expression signature as a tool to predict acute
radiotherapy —induced adverse side effects» TmpokUTITOUV OIGPOPA CUPTTEPACUATA
avaloya e Tnv avaAuon TTou epappooTnke atrd 1o WebGestalt. ApxIkd, cUP@wva Pe TO
Gene Ontology PpEBNKE UTTEPEKTTPOOWTINCN TwV OKOAOUBWY Opwv YOoVIBIAKNAG
ovtoloyiag: avtidpaon oe gpebiopa (Mivakag 1 1), KUTTAPIKN avTidpaon ot gpéBioua
(Mivakag 1 2), avtidpaon ot egpébiopya BAGPns tou DNA (Mivakag 1 3), avridpaon
avoootroinTikoUu cuoThuatog (Mivakag 1 4), Betik puBuion tou a B T KuTTaPIKOU
TToAAaTTAaciacpou (Mivakag 1 5), avridpaon oto dyxog (Mivakag 1 6), puBuion
KUTTOPIKAG evepyotroinong a B T (Mivakag 1 7), puBuIoN KUTTAPIKOU TTOAAATTAQGCIOCUOU
a B T (Mivakag 1 8), onuaTtoddtnaon evdoyevoug ATTOTITWTIKAS 0d0U OTnV aTTdKpIon
BAaBwv TOU DNA ato TO p53 (
Mivakag 1 9), onuatodotnon petaAagng (Mivakag 1 10), KutTapIKA avTidpaocn oTo
ayxog [livakag 1 1lnfivakag 1 10, puBuion TG Ta PondNTIKAG KUTTOPIKAG
dlagpopoTtroinong (Mivakag 1 12), a B T kuttapikdg ToAAatTAaciaopudg (Mivakag 1 13),
puBuion TNG OeofupIBovoukAeoTIOIKAG dpaoTtnpiotnTag (Mivakag 1 14), pubuion ToU
BeTikou CD4 kuttapikAg Odlagopotroinong a B T (Mivakag 1 15), diadikaoia
avoootroinTikou cuoTtiuatog (Mivakag 1 16), KuTTapikr evepyotroinon o B T T1ToU
oxetiCetan pe TNV avridpaon Tou avoootroinTikoUu (Mivakag 1 17), KUTTOpIKA
diagpopoTtroinon a B T 1TTou oxeTiCeTal JE TNV AVTIOPACT TOU AVOCOTTOINTIKOU GUGCTHUATOG
(Mivakag 1 18), Betiki CD4 a B T kuttapik dl10QOPOTTOINCH TTOU OXETICETAI UE TNV
avtidpaon Tou avoooTtroinTikou oucoThuatog (Mivakag 1 19), a B T Kuttapikg
evepyotroinon (Mivakag 1 20), avoooTtroinTikr avTidpaon tou T BondnTikou TTpwTOoU
gidoug (Mivakag 1 21), Betik) CD4 a B T kuttapikn evepyotroinon (Mivakag 1 22), T
BonéntikA kuttapikh diagopoTroinon (Mivakag 1 23), kKuTtTapikr dlagopoTroinon TTou
EUTTAEKETQI pE TNV avoooAoyikh avtidpaon (Mivakag 1 24), e€yyevAg OTTOTTTWTIKOG
MNXaviopog onuartodotnong (Mivakag 1 25), puBuion TTapaywyng IVIEPAEUKiVNG 2
(Mivakag 1 26), mapaywyn IviepAeukivng 2 (Mivakag 1 27), puBuion ng a B T
KUTTapIkAG diagopotroinong (Mivakag 1 28), diadikacia onuatoddtnong Tou cuupaivel
péoa oe éva povo opyaviopo (Mivakag 1 29), eyyevAg QTTOTITWTIKOG PNXAVIOUOG
avtidpaong o€ BAGRn Tou DNA (Mivakag 1 30), BeTik puBuion TnG a B T KUTTOPIKAG
evepyotroinong (Mivakag 1 31), onuatodotnon (Mivakag 1 32), Oetiky CD4 a B T
KuTtTapIiki diagopotroinon (Mivakag 1 33), Oetikp CD4 a B T KUTTAPIKR €vepyoTTOinON
(Mivakag 1 34), @don ektéAeong Tng amomrtwong (Mivakag 1 35), T KuTtTapikA
gvepyoTToinon TTou e€UTTAEKETAI OTNV avoooAoyikf avTtidpaon (Mivakag 1 36), BeTikA
puBuion avrtidpaong oe epéBiopa (Mivakag 1 37), BeTiky puBuion TNG PIOAOYIKAG
diadikaciag (Mivakag 1 38), kuttapikf emkoivwvia (Mivakag 1 39), onuatoddétnon
peTAAagng (Mivakag 1 40), mpdoBeon DNA 11 e€dAeiyn deopwv (Mivakag 1 41),
araipiacTtol deopoi DNA (Mivakag 1 42), mrpdodeon kutokivwyv (Mivakag 1 43),
opaoTtnpidtnTa  KuTtoKIvWwV (Mivakag 1 44), dpactnpidtnta UTTodOXEQ  KUTOKIVWDV

241



(Mivakag 1 45), uttodoxéag mpdodeong TTapayoviwy vékpwong éykou (Mivakag 1 46),
mpoodeon BAaBwv DNA (Mivakag 1 47), mpdodeon dikAwvou DNA (Mivakag 1 48),
UTTOO0XEQG UTTEPOIKOYEVEIAG TTPOCdECNG TTAPAYOVTWY VEKpwoNnG oykou (Mivakag 1 49),
puBuIoTIK) dpacTnpEIdTNTa evOOTTETITIOIWY TUTTOU KUOTEIVNG TTOU EUTTAEKOVTQI OTOV
KUTTOpPIKO Bdvato (Mivakag 1 50), cupttAeypa uttodoxEwv B kuttdpwy (Mivakag 1 51),
oUpPTTAOKO avTiowpaTwy (Mivakag 1 52), yépn TG TTAACUATIKNAG MEPBpavng (Mivakag 1
53), eEWTEPIKS TUARUA TNG TTAACOUATIKAG MEPBPavNg (Mivakag 1 54).

2Uhewva pe v avaAucon KEGG Bp€OnKe UTTEPEKTTPOOWTTNON TWV TTAPAKATW OpWV
yoVvIOIOKNG ovToAoyiag: odoi onuatodotnong Tou pbd3 (Mivakag 2 1), utrodoxéag
aAANAeTmIdpAoewy KuTOKivNG ue KuTtokivn (Mivakag 2 2), emdiopbwon PE agaipeon
voukAeoTIOiwv (Mivakag 2 3), 0d6¢ onuarodotnong xnuelokivwy (Mivakag 2 4),
aoBéveia pooxeupatog Eeviot (Mivakag 2 5), améppiyn pooxeupatog (Mivakag 2 6),
TTPWTO €id0¢ cakyxapwdoug diapnTn (Mivakag 2 7), eviepIKO avoooTroinTIKO BiKTUO yid
mapaywyn IgA (Mivakag 2 8), autodvoon acBéveia Bupoeidoug (Mivakag 2 9), 10yevAag
MuokapdiTida (Mivakag 2 10), B kuttapikdg utrodoxéag (Mivakag 2 11), peupaTosidng
apBpimida (Mivakag 2 12), uttodox£éag 1I0ToU onNPAToddTNONG TTOU POIACEl e UTTODOXED
Toll (Mivakag 2 13), kuttapikdg KUKAOG (Mivakag 2 14), ouoTnUIKOG £pubnuaTwdng
AUkog (Mivakag 2 15), yépia KUTTapIknG TTpookOAAnong (Mivakag 2 16).

Akoun, n WIKI Pathways avaAuon utrédeige Toug €ENG OpOUG WG QUTOUG HE TN
MEYOAUTEPN uTTEPEKTTPOOWTTNON: PUBPIon MIRNA atmd tTnv avtidpaon oe PAGBn DNA
(Mivakag 3 1), BAGRN DNA (Mivakag 3 2), xaAdpwaon Kal ouoTracn TOU PUOoPNnTpiou
(Mivakag 3 3), onuatoddétnon Tou OtcuTepou €idoug Ivieppepdvng (Mivakag 3 4),
€AEYXOG TOU KUTTOPIKOU KUKAou Katd TIg @aocelig G1 kai S (Mivakag 3 5), KUTTAPIKOG
B8avartog (Mivakag 3 6), KuTTapikdg KUKAOG (Mivakag 3 7), uttodoxéa 1rou poiddel pe Toll
utrodoxéa (Mivakag 3 8) kal atréppiwn aAlloyevoug pooxeupatog (Mivakag 3 9).

Amé tTnv Pathway Commons avdAuon Trpoékuyav Ol TTAapaKATw Opol: 000¢ p53
(Mivakag 4 1), aueool evepyoTtroinTég pS3 (Mivakag 4 2), 006¢ ATR (Mivakag 4 3), 006¢
ATM (Mivakag 4 4), yeyovota onuatodoTnong Tou TTpowbouvtal atrd TNV KEVTPIKN
mpoouon kivdong (Mivakag 4 5), PDGFR B 086¢ onuatoddétnong (Mivakag 4 6),
PDGFR B 0066¢ onuatoddtnong atrd Tov UTTodoxEa TTapayovTwy avaTtTuéng hepatocyte
(Mivakag 4 7), Glypican 0d6¢ (Mivakag 4 8), yeyovota onuatoddtnong Trou
TTpowBouvTal atrd Toug VEGFR1 kai VEGFR2 (Mivakag 4 9), evdoBnAiveg (Mivakag 4
10), onuaTtodoTNoN Tou UTTOO0XEQ OIOTPOYOVWY TNG TTAAoUATIKAG PMeRPBPavng (Mivakag
4 11), deutepoyeving onuatodotnon ErbB1 (Mivakag 4 12), yeyovota onuatodotnong
Tou LKB1 (Mivakag 4 13), onuatoddtnon Trou TTpowleital atrd 1oV TTAACUIYOVO
evepyoTroinTA TNG oupakivaong MPA kai Tou uttodoxéa Tou uPAR (Mivakag 4 14), dikTuo
onpatodotnong Tou utrodoxéa ErbB (Mivakag 4 15), diktuo onuatoddtnong Twv
VEGFR ka1 VEGFR (Mivakag 4 16), yeyovoTa petakivnong Arfé mpwreivwv (Mivakag 4
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17), yeyovota onuatoddétnong tng mpwreivng ITGA9 (Mivakag 4 18), yeyovota
onpaTodoTnong evdooBnAivwy TTou e¢aptwvtal amd Tov uttodoxéa EGFR (Mivakag 4
19), eowrtepikeuon TG ErbB1 mpwrteivng (Mivakag 4 20), yeyovoTta onuatoddTnong Trou
TTpowBouvTal amd Ti¢ Tpwreiveg IL3 (Mivakag 4 21), TpwTEiveG TTPOCKOAANCONG OTa
KutTapa (Mivakag 4 22), diktuo onuarodotnong Tou utrodoxéa PDGF (Mivakag 4 23),
yeyovoTa onuatoddtnong tou evUPou TTpwTEivng TnNG TagNS TnG PI3K 1TOU TTpOowBouvTal
amd Tnv Tpwrteivn kivaon Akt (Mivakag 4 24), yeyovota onuaroddtnong Trou
TTpowBouvTal atd Tnv TpwTteivn GMCSF (Mivakag 4 25), yeyovota onuatoddtnong tng
mpwreivng Arfé (Mivakag 4 26), €idog Tng mpwreivng IGFI (Mivakag 4 27), yeyovota
onparodotnong Tou  TpowBouvtalr amdé Tnv  ILS (Mivakag 4 28), yeyovoTta
onuaTodoTnoNng Tou eviupou TpwTng Ta¢ng PI3K (Mivakag 4 29), 0d6¢ Tou Aimidiou
Sphingahe 1 —phosphatate (Mivakag 4 30), 006¢ Tou deuTepoyevoug TTapayovTa Arfe
(Mivakag 4 31), 000¢ onuarodotnong Tou utrodoxéa EGF (Mivakag 4 32), diktuo
Glypican 1 (Mivakag 4 33), 0066 NG TpwTteivng S1P1 (Mivakag 4 34), 000G yeyovoTwyv
onUaTodATNONG TTOU TTPowBoUVTal aTrd TNV TTpwTEivn Syndocan 1 (Mivakag 4 35), 086¢
NG yaua vteppepovns (Mivakag 4 36), 000G yeyovoTwy onuaTtoddtnong BpouRivng
TTou TTpowBouvTal atrd 10 yovidio PAR1 (Mivakag 4 37), 0d6¢ onuartoddtnong Tng
mpwteivng MTOR (Mivakag 4 38), 006¢ NG IvoouAivng (Mivakag 4 39), 006G Tou
evepyotroinuévou uttodoxéa  BpopBivng/mpwredong (Mivakag 4 40), 0d006¢ TG
onpatodoTnong tng kutokivng TRALL (Mivakag 4 41), 086¢ yeyovoTwy onuatoddtnong
TTou TrpowbBouvtal  ammd TNV TTpwTteoyAukavn Syndecan (Mivakag 4 42),
aAnAemdpdoelg TG Beta 1 1vreykpivng otnv kuttapikn emeaveia (Mivakag 4 43),
OAANAETTIOPACEIG TNG OIKOYEVEIOG TWV IVTEYKPIVWV OTNV KUTTAPIKE eTTiQavela (Mivakag 4
44), 1o0XUpoi HETAYPAPIKOi OTOXOI TWV I00PopPwV Tap63 (Mivakag 4 45), emdlopBwTIKA
000¢ Global Genomic NER (GG NER) (Mivakag 4 46), OiKTUO HETAYPAPIKWY
TTapayoviwy p63 (Mivakag 4 47), emdidpbwon agaipeong voukAsoTidiwv (Mivakag 4
48), avtidpaon OITTARG Toung oto unxavioud GG NER (Mivakag 4 49), oxnuatiopog
OUMTTAEyhaTOG Topwy oTo pnxavioud GG NER (Mivakag 4 50), 0d66¢ €mdiopBwong
DNA (Mivakag 4 51), 006G yeyovOTwy ONPOTOdOTNONG TTOU TTpowBouvTal atmd Tnv
mpwreivn ILR (Mivakag 4 52), 086¢ utrodoxéwv xnueiokivwy (Mivakag 4 53), 0d66¢
onparodoTnong Tou uttodoxéa TpwTeiviwvy BCR (Mivakag 4 54), 006¢ onuartoddtnong
TCR o¢ mpwiya T CD8 kuttapa (Mivakag 4 55).

H Transcription Factor Analysis £0€1 e TNV UTTEPEKTTPOCWTINGTN TOU TTAPAYOVTA ME
transfac id: NFKAPPAB_01 (Mivakag 5 1) evw n Protein Interaction Network Module
Analysis €06€1Ee OTI UTTEPEKTTPOCWTTOUVTAI Ol TTPpWTEivVEG : 965 (Mivakag 6 1), 616
(Mivakag 6 2), 877 (Mivakag 6 3), 647 (Mivakag 6 4), 160 (Mivakag 6 5) kair 531
(Mivakag 6 6).

EmmAéov ammd Tnv Cytogenetic Band Analysis mrpoékuypav o1 6poi hsachr1g25 (Mivakag
7 2) hsachrlg23 (Mivakag 7 3) wg Ol O UTTEPEKTTPOCWTTNUEVOL.
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H Disease association analysis £0€i1§e TTWG N OPOI TTOU UTTEPEKTTPOCWTTOUVTAI Eival Ol
TTapakAdTw: ouvdpouo Li-Fraumeni (Mivakag 8 1), aoBéveieg TOoU aAvOOOTTOINTIKOU
ouotiuarog (Mivakag 8 2), Waldestrom’s macroglobulinemia (Mivakag 8 3),
autodvooa vooruata (Mivakag 8 4), xpovia Acuxaiyia Lymphocytic B-cell (Mivakag 8
5), Aeuxaipia Lymphocytic B-cell (Mivakag 8 6), aiyootatikég diatapaxég (Mivakag 8 7),
Aeuxaiyia (Mivakag 8 8), aoBéveieg Tou TTPooBAAAoUV ouvdeTIKOUG 1I0TOUG (Mivakag 8
9), veotrAaopaTikoi Oykol TTou TTpokaAouvTal amd Tnv akTivoBoAia (Mivakag 8 10),
peTapooyevoelg (Mivakag 8 11), 1oyeveic acbéveieg (Mivakag 8 12), Aspowuara
(Mivakag 8 13), acBéveieg Aeppadévwy (Mivakag 8 14), Kapkivol ) I0YEVEIG JOAUVOEIG
(Mivakag 8 15), ooteocapkwuarta (Mivakag 8 16), Aeu@oUTTEPTTAACTIKEG OlATAPAXES
(Mivakag 8 17), Aep@ocidng Acuxaipia NOS (Mivakag 8 18), Aep@oeidng Asuxaiyia
(Mivakag 8 19), T-cell Acuxaipia (Mivakag 8 20), €idn AePPWPATWVY EKTOG auTOU TOU
Hodgkin (Mivakag 8 21), T-cell Aceuxaipia tTou gpgavicetal o€ eviAikeg (Mivakag 8 22),
eYKEQOAAIKO ouvdpopo (Mivakag 8 23), dipaivoTutrikh ofeia Asuxaipia (Mivakag 8 24),
AEpQwHa d1axuonG KUTTApwY PEYOAUTEPWY Tou QuoloAoyikou (Mivakag 8 25), xaunAou
BaBuou Aépgewpua (Mivakag 8 26), B-cell Aépowpa (Mivakag 8 27), poAuvoeig Tou
emwaocBouv (Mivakag 8 28), oefoualikd peTadidoueveg aoBéveieg (Mivakag 8 29),
MeAayXpwHaTIKh Enpodeppia (Mivakag 8 30), JOAUVOEIG TTOU TTPOKOAOUVTAI ATTO TOV 10
Tou HIV (Mivakag 8 31), poAuvoelig TTou TTpokaAouvtal atmd Toug 100G Retriviridae
(Mivakag 8 32), peuparocidng apbpimida (Mivakag 8 33), KapKivwua PIKPWVY KUTTAPWY
(Mivakag 8 34), nmarinda B (Mivakag 8 35), pdéAuvon Ttou O€éppartog (TUTTOG
oepuatitidag) (Mivakag 8 36), TTOAATAG puéAwpa (Mivakag 8 37), diatapaxég
ewrtocuaioBnoiag (Mivakag 8 38), OepuaTIKEG ACOEVEIEG KAl QOBEVEIEG OUVOETIKWV
ioTwv (Mivakag 8 39), ouvdpopo Cockayne (Mivakag 8 40), yoAuvoeig (Mivakag 8 41),
veomrAaopaTiKEG aoBéveleg (Mivakag 8 42), aoBéveia Hodgkin (Mivakag 8 43),
dlatapaxég Tmou TrpokaAouv aipoppayia (Mivakag 8 44), apBpinda (Mivakag 8 45),
ouvdpopo Chron (Mivakag 8 46), mmaBoAoyikég acBéveieg (Mivakag 8 47), Oykol
(Mivakag 8 48), repipepeiakd T-cell Aepgpokuttapa (Mivakag 8 49), dykol Tou TTaXE0G
eviépou (Mivakag 8 50), vékpwon 10Twv 1 Kuttdpwy (Mivakag 8 51), yaoTpevTepiTida
(Mivakag 8 52), Aéppwpa Burkitt (Mivakag 8 53), autodvooog Bupocidrg (Mivakag 8
54), ouvdpouo avoooTtroiNTiIkAG avemapkelag (Mivakag 8 55), veomAdouarta
adleukpivioTou €idoug oTo TTETTTIKO cuoTnua (Mivakag 8 56), Aapuyyikoi oykol (Mivakag
8 57), BpoyxioAimda (Mivakag 8 58), upeAdvwua (Mivakag 8 59), peupatocldeig
aoBéveieg (Mivakag 8 60), woBuAakikd Acppwuata (Mivakag 8 61), TTPOKAPKIVIKESG
ouvOnkeg (Mivakag 8 62), pikpokutTapika kapkivwpata (Mivakag 8 63), veotrAdouarta
oto oukwTtl (Mivakag 8 64), Bpoyxitda (Mivakag 8 65), dlaTapAXEG XPWOTIKWV
(Mivakag 8 66), atommikA depuartinida (Mivakag 8 67), yuikad veotrAdopata (Mivakag 8
68), Baocikd kuttapikd kapkivwua (Mivakag 8 69), depuartinda (Mivakag 8 70),
evaioBnoia oe acbBéveieg (Mivakag 8 71), puoocdpkwua (Mivakag 8 72), 1oyeveig
Aoipweelg (Mivakag 8 73) kai eviepikég aoBéveleg (Mivakag 8 74).
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EmmpdoBeta, n Drug association analysis UTTEQEICE UTTEPEKTTPOOWTTNON TWV OPWV:
AopouaorTivn (Mivakag 9 1), avocoo@aipivn (Mivakag 9 2), 1pikiuédn (Mivakag 9 3),
alakimdivn (Mivakag 9 4) kai cis-diapuivodixAwpoAeukdxpuoog (Mivakag 9 5).

H Phenotype analysis katéAnge oTOoUG TTAPAKATW TTIO UTTEPEKTTPOCWITNPEVOUG OPOUG:
TAaKWOeC Kapkivwua (Mivakag 10 1: Ymepekmpoow non Tou TAAKWSOUS KOPKIVWUATOS
(squamous cell carcinoma) am6é TNV avaAuon @aivotutiou (phenotype analysis)., TTAAKWOEG
Kapkivwpa Tou Oépuartog (Mivakag 10 2), otpo@r] Tou PBAepdpou TTPOG Ta HECQ
(Mivakag 10 3), emdIopBwaon eAatTwpaTikou DNA petd ammd BAGRN Adyw utrepiwdoug
akTivoBoAiag (Mivakag 10 4), ayaupaceaipivaipia (Mivakag 10 5), 1ToikINOdEpUa
(Mivakag 10 6), avwpoAia emdiopbwong DNA (Mivakag 10 7), yeAdvwpa (Mivakag 10
8), utrotpomdlouca BpoyxiTida (Mivakag 10 9), kepartimida (Mivakag 10 10), otpoen
BAepdpou 1pog Ta £€w (Mivakag 10 11), Bacikd KutTapikéd kKapkivwua (Mivakag 10 12),
KaB’ utrotpotv uéon wtimda (Mivakag 10 13) kai emmreukimida (Mivakag 10 14).

TéNog, n avahuon PheWas katéAn&e otoug 6poug: ouvdpopo duoatroppd@nong Tou
evrépou (Mivakag 11 1), e€oykwpa oto paoto (Mivakag 11 2), KakonBeg vedTTAaCUa
OTO VEQPO Kal oTa ouplkad opyava (Mivakag 11 3), acBéveieg Twv POAAIWY KAl TWV
Buldkwyv Tng Tpixac (Mivakag 11 4), akTivikh kepdtwon (Mivakag 11 5), yupoeidnig
aAwTrekia (Mivakag 11 6), aAwTrekia (Mivakag 11 7), apBpomaBeia (Mivakag 11 8),
KATaypa TNG KEPKidag kal TNG wAévng (Mivakag 11 9), acbévela Twv TTVEUPOVWY £CAITIOG
eCwrepikwv TTapayoviwy (Mivakag 11 10) kar pAeypovwdng otrovouAlotrdbeia (Mivakag
11 11).
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3.2 GSE14786

A6 Tnv avdAuon Tou GSE14786 pe TiTAo «Alterations of gene expression in blood cells
associated with chronic fatigue in breast cancer survivors» Tpoékupav Bdoelr Twv
EVTOAWV TTOU TTEPIYPAPNKAV OTO KOPUATI TNG HEBODOAOYIOG TA TTAPAKATW diaypauuaTa

Venn:

FatiguedvsNotFatiguedinNotDepressed

DepressedvNotFatigued

FatiguedvsNotFatiguedin
essed

Interaction

48701

Mivakag 13 1: Aidypaupa Venn 1Tou TTPoéKUYE atrd Tn oUyKPIon TTPWNV acBevwv KapKivou Tou JaaTtou
ME KOTTWON Kal KataBAIwn.
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Depressed

withFibrosisvswithoutFibrog

Interaction

withFibrosisvswithoutFibrosisinNotDepressed

pepressedvsNotDepressedi

Mivakag 13 2: Aidypappa Venn TTou TTpoéKuYe atrd TN oUYKPIoH TTPWNV acBeviiv KapKivou Tou JaoTtou
ME KUOTIKA ivwon Kal KatadAiyn.

nFatigued

withFibrosisvswithoutFibrog

Interactio

withFibrosisvswithoutFibrosisinNotFatigued

Fibrosis

FatiguedvsNotFatiguedinFib

48701

atiguedinNo

Mivakag 13 3: Aidypappa Venn 1Tou TTpoékuye atrd Tn aUyKpIon TTPWnNV acBevdv KapKivou Tou JaaTtol
ME KUOTIKA ivwon Kal KOTTwon.

A6 Ta TTAPATTAVW TTaPATNEOUUE OTI OeV PPEBNKE KavEVA KOIVO YOVidIo JETALU TWV

aoBevwv
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3.3 lNovidia Trou oxeTifovral pe akTivoguaiodnoia Bdoel BiIBAloypagiag

Ta yovidia TTou TTpoEKUYWav atrd TNV oUvBETn avalhtnon oTto genecards Kal CUPPWVaA
ME O,TI ava@épBnke oTn peBodoloyia sival (Mivakag 12 1):

2U0uBoAo Mepiypagn yovidiou

yovidiou

0OGG1 8-oxoguanine DNA glycosylase

ACAA2 acetyl-CoA acyltransferase 2

AP2B1 adaptor-related protein complex 2, beta 1 subunit

ADA adenosine deaminase

ADCY10 adenylate cyclase 10 (soluble)

AOX1 aldehyde oxidase 1

ANXA2 annexin A2

ANXAS annexin A5

APEX1 APEX nuclease (multifunctional DNA repair enzyme) 1
AIFM3 apoptosis-inducing factor, mitochondrion-associated, 3
APTX Aprataxin

ATR ataxia telangiectasia and Rad3 related

ATM ataxia telangiectasia mutated

ATP5B ATP synthase, H+ transporting, mitochondrial F1 complex, beta polypeptide
ABCB1 ATP-binding cassette, sub-family B (MDR/TAP), member 1
ABCC4 ATP-binding cassette, sub-family C (CFTR/MRP), member 4
AURKA aurora kinase A

AURKB aurora kinase B

AXIN1 axin 1

BIRC2 baculoviral IAP repeat containing 2

BIRC5 baculoviral IAP repeat containing 5

BCL2 B-cell CLL/lymphoma 2
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BNIP3 BCL2/adenovirus E1B 19kDa interacting protein 3
BAD BCL2-associated agonist of cell death

BAX BCL2-associated X protein

BCL2L1 BCL2-like 1

BTRC beta-transducin repeat containing E3 ubiquitin protein ligase
BRCA1 breast cancer 1, early onset

BRCA2 breast cancer 2, early onset

BTG2 BTG family, member 2

ABL1 c-abl oncogene 1, non-receptor tyrosine kinase
CDH1 cadherin 1, type 1, E-cadherin (epithelial)

ciBl calcium and integrin binding 1 (calmyrin)

CAMK2G calcium/calmodulin-dependent protein kinase Il gamma
CALR Calreticulin

CREM cAMP responsive element modulator

CA9 carbonic anhydrase 1X

CSNK2A1 casein kinase 2, alpha 1 polypeptide

CFLAR CASP8 and FADD-like apoptosis regulator

CASP3 caspase 3, apoptosis-related cysteine peptidase
CASP8 caspase 8, apoptosis-related cysteine peptidase
CASP9 caspase 9, apoptosis-related cysteine peptidase
CAT Catalase

CAV1 caveolin 1, caveolae protein, 22kDa

CD3D CD3d molecule, delta (CD3-TCR complex)

CD40 CD40 molecule, TNF receptor superfamily member 5
CDC25C cell division cycle 25C

CDC34 cell division cycle 34

CCT5 chaperonin containing TCP1, subunit 5 (epsilon)
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CHEK1 checkpoint kinase 1

CHEK2 checkpoint kinase 2

CLiC1 chloride intracellular channel 1

CGB5 chorionic gonadotropin, beta polypeptide 5
CHD6 chromodomain helicase DNA binding protein 6
C12orf5 chromosome 12 open reading frame 5
C190rf40 chromosome 19 open reading frame 40

CLU Clusterin

CFL1 cofilin 1 (non-muscle)

CHUK conserved helix-loop-helix ubiquitous kinase
COPS5 COP9 signalosome subunit 5

cuL1 cullin 1

CCNB1 cyclin B1

CCNB2 cyclin B2

CCND1 cyclin D1

CDK1 cyclin-dependent kinase 1

CDK4 cyclin-dependent kinase 4

CDKN1A cyclin-dependent kinase inhibitor 1A (p21, Cipl)
CDKN1B cyclin-dependent kinase inhibitor 1B (p27, Kip1)
CDKN2A cyclin-dependent kinase inhibitor 2A

CDKN3 cyclin-dependent kinase inhibitor 3

CSTA cystatin A (stefin A)

CYCS cytochrome ¢, somatic

DCTD dCMP deaminase

DDX51 DEAD (Asp-Glu-Ala-Asp) box polypeptide 51
DCK deoxycytidine kinase

DUT deoxyuridine triphosphatase
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DSC3 desmocollin 3

DHFR dihydrofolate reductase

DNMT1 DNA (cytosine-5-)-methyltransferase 1
DCLRE1A DNA cross-link repair 1A

DCLRE1C DNA cross-link repair 1C

DNAJA1 DnaJ (Hsp40) homolog, subfamily A, member 1
DUSP19 dual specificity phosphatase 19

DYNLL1 dynein, light chain, LC8-type 1

DYT10 dystonia 10

EP300 E1A binding protein p300

E2F1 E2F transcription factor 1

EGR1 early growth response 1

ERP29 endoplasmic reticulum protein 29

ENO1 enolase 1, (alpha)

EGF epidermal growth factor

EGFR epidermal growth factor receptor

EPCAM epithelial cell adhesion molecule

EPO Erythropoietin

ESR1 estrogen receptor 1

EIF2S1 eukaryotic translation initiation factor 2, subunit 1 alpha, 35kDa
EIF4E eukaryotic translation initiation factor 4E
ERCC1 excision repair cross-complementation group 1
ERCC2 excision repair cross-complementation group 2
FAS Fas cell surface death receptor

FGFR2 fibroblast growth factor receptor 2

FGFR3 fibroblast growth factor receptor 3

FOXO3 forkhead box O3
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GLA galactosidase, alpha

GFAP glial fibrillary acidic protein

GSTM1 glutathione S-transferase mu 1

GSTP1 glutathione S-transferase pi 1

GSTT1 glutathione S-transferase theta 1

GZMB granzyme B (granzyme 2, cytotoxic T-lymphocyte-associated serine esterase 1)
GZMH granzyme H (cathepsin G-like 2, protein h-CCPX)

GADDA45A growth arrest and DNA-damage-inducible, alpha

H2AFX H2A histone family, member X

HRAS Harvey rat sarcoma viral oncogene homolog

HSPB1 heat shock 27kDa protein 1

HSP90AAl heat shock protein 90kDa alpha (cytosolic), class A member 1
HSP9O0B1 heat shock protein 90kDa beta (Grp94), member 1

HMOX1 heme oxygenase (decycling) 1

HBG2 hemoglobin, gamma G

HMGB1 high mobility group box 1

HIST1H1B histone cluster 1, H1b

HIST2H3C histone cluster 2, H3c

HIST4H4 histone cluster 4, H4

HDAC1 histone deacetylase 1

HDAC9 histone deacetylase 9

HAS2 hyaluronan synthase 2

HPRT1 hypoxanthine phosphoribosyltransferase 1

HIF1A hypoxia inducible factor 1, alpha subunit (basic helix-loop-helix transcription factor)
IGF1R insulin-like growth factor 1 receptor

IGF2 insulin-like growth factor 2 (somatomedin A)

IGF2BP2 insulin-like growth factor 2 mRNA binding protein 2
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IGFBP7 insulin-like growth factor binding protein 7

ILK integrin-linked kinase

IFNA1 interferon, alpha 1

IFNA2 interferon, alpha 2

IFNG interferon, gamma

IL1A interleukin 1, alpha

IL1B interleukin 1, beta

IL24 interleukin 24

IL4 interleukin 4

IL6 interleukin 6 (interferon, beta 2)

IREB2 iron-responsive element binding protein 2

JUN jun proto-oncogene

KEAP1 kelch-like ECH-associated protein 1

KIN KIN, antigenic determinant of recA protein homolog (mouse)

KDR kinase insert domain receptor (a type Il receptor tyrosine kinase)

KRAS Kirsten rat sarcoma viral oncogene homolog

KITLG KIT ligand

LGALS3 lectin, galactoside-binding, soluble, 3

LIG1 ligase I, DNA, ATP-dependent

LIG3 ligase Ill, DNA, ATP-dependent

LIG4 ligase IV, DNA, ATP-dependent

LIMS1 LIM and senescent cell antigen-like domains 1

MGAT5 mannosyl (alpha-1,6-)-glycoprotein beta-1,6-N-acetyl-glucosaminyltransferase
MARKS MAP/microtubule affinity-regulating kinase 3

MMP2 matrix metallopeptidase 2 (gelatinase A, 72kDa gelatinase, 72kDa type IV collagenase)
MMP9 matrix metallopeptidase 9 (gelatinase B, 92kDa gelatinase, 92kDa type IV collagenase)
MDM2 MDM2 oncogene, E3 ubiquitin protein ligase
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MTOR mechanistic target of rapamycin (serine/threonine kinase)

MDC1 mediator of DNA-damage checkpoint 1

MET met proto-oncogene

MTF1 metal-regulatory transcription factor 1

MTHFR methylenetetrahydrofolate reductase (NAD(P)H)

MT-CYB mitochondrially encoded cytochrome b

MAPK1 mitogen-activated protein kinase 1

MAPK10 mitogen-activated protein kinase 10

MAPK14 mitogen-activated protein kinase 14

MAPK8 mitogen-activated protein kinase 8

MAP2K1 mitogen-activated protein kinase kinase 1

MAP2K4 mitogen-activated protein kinase kinase 4

MRE11A MREZ11 meiotic recombination 11 homolog A (S. cerevisiae)
MLH1 mutL homolog 1

MSH2 mutS homolog 2

MCL1 myeloid cell leukemia 1

ASAH1 N-acylsphingosine amidohydrolase (acid ceramidase) 1

ASAH2 N-acylsphingosine amidohydrolase (non-lysosomal ceramidase) 2
NQO1 NAD(P)H dehydrogenase, quinone 1

NBN Nibrin

NOS1 nitric oxide synthase 1 (neuronal)

NOS2 nitric oxide synthase 2, inducible

NOTCH1 notch 1

NFKB1 nuclear factor of kappa light polypeptide gene enhancer in B-cells 1
NFKBIA nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor, alpha
NFE2L2 nuclear factor, erythroid 2-like 2

NPAT nuclear protein, ataxia-telangiectasia locus
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NPM1 nucleophosmin (nucleolar phosphoprotein B23, numatrin)

MGMT 0O-6-methylguanine-DNA methyltransferase

PAK6 p21 protein (Cdc42/Rac)-activated kinase 6

PARK2 parkin RBR E3 ubiquitin protein ligase

PTCH1 patched 1

PBK PDZ binding kinase

PPIA peptidylprolyl isomerase A (cyclophilin A)

PPARG peroxisome proliferator-activated receptor gamma

PHF20L1 PHD finger protein 20-like 1

PTEN phosphatase and tensin homolog

PIK3CA phosphatidylinositol-4,5-bisphosphate 3-kinase, catalytic subunit alpha

PIK3CG phosphatidylinositol-4,5-bisphosphate 3-kinase, catalytic subunit gamma

PGM1 phosphoglucomutase 1

PTTG1 pituitary tumor-transforming 1

PDGFRB platelet-derived growth factor receptor, beta polypeptide

PARP1 poly (ADP-ribose) polymerase 1

PABPC1 poly(A) binding protein, cytoplasmic 1

POLB polymerase (DNA directed), beta

POLR1A polymerase (RNA) | polypeptide A, 194kDa

PFDN1 prefoldin subunit 1

PRPF8 pre-mRNA processing factor 8

PAWR PRKC, apoptosis, WT1, regulator

PCNA proliferating cell nuclear antigen

PTGS1 prostaglandin-endoperoxide synthase 1 (prostaglandin G/H synthase and
cyclooxygenase)

PTGS2 prostaglandin-endoperoxide synthase 2 (prostaglandin G/H synthase and
cyclooxygenase)

PRKDC protein kinase, DNA-activated, catalytic polypeptide
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PPP1R15A protein phosphatase 1, regulatory subunit 15A
PPP2R4 protein phosphatase 2A activator, regulatory subunit 4
PRC1 protein regulator of cytokinesis 1

PTK2 protein tyrosine kinase 2

PTPN6 protein tyrosine phosphatase, non-receptor type 6
RAD21 RAD21 homolog (S. pombe)

RAD50 RAD50 homolog (S. cerevisiae)

RAD51B RADS51 paralog B

RAD51C RAD51 paralog C

RAD51D RAD51 paralog D

RAD51 RADS51 recombinase

RHOD ras homolog family member D

REG1A regenerating islet-derived 1 alpha

RPA2 replication protein A2, 32kDa

RB1 retinoblastoma 1

RARB retinoic acid receptor, beta

RARG retinoic acid receptor, gamma

RXRA retinoid X receptor, alpha

RRM1 ribonucleotide reductase M1

RRM2 ribonucleotide reductase M2

RRM2B ribonucleotide reductase M2 B (TP53 inducible)
RPS27A ribosomal protein S27a

RNF168 ring finger protein 168, E3 ubiquitin protein ligase
RNF4 ring finger protein 4

RNF7 ring finger protein 7

RBX1 ring-box 1, E3 ubiquitin protein ligase

SPP1 secreted phosphoprotein 1
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SPARC secreted protein, acidic, cysteine-rich (osteonectin)

SEPHS1 selenophosphate synthetase 1

SHMT1 serine hydroxymethyltransferase 1 (soluble)

STK38 serine/threonine kinase 38

SERBP1 SERPINE1 mRNA binding protein 1

SETD2 SET domain containing 2

SIAH1 siah E3 ubiquitin protein ligase 1

STAT1 signal transducer and activator of transcription 1, 91kDa

STAT3 signal transducer and activator of transcription 3 (acute-phase response factor)

SCFV single-chain Fv fragment

SIRT1 sirtuin 1

SNAI2 snail family zinc finger 2

SLC7All solute carrier family 7 (anionic amino acid transporter light chain, xc- system), member
11

STEAP4 STEAP family member 4

SOD1 superoxide dismutase 1, soluble

SOD2 superoxide dismutase 2, mitochondrial

SOCS3 suppressor of cytokine signaling 3

TERT telomerase reverse transcriptase

TERF1 telomeric repeat binding factor (NIMA-interacting) 1

TXN Thioredoxin

TXNRD1 thioredoxin reductase 1

TYMS thymidylate synthetase

THRB thyroid hormone receptor, beta

TRAF2 TNF receptor-associated factor 2

TLR9 toll-like receptor 9

TOP1 topoisomerase (DNA) |
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TOP2A topoisomerase (DNA) Il alpha 170kDa

TOB1 transducer of ERBB2, 1

TGFA transforming growth factor, alpha

TGFB1 transforming growth factor, beta 1

TGFBR2 transforming growth factor, beta receptor Il (70/80kDa)

TKT Transketolase

TIMM21 translocase of inner mitochondrial membrane 21 homolog (yeast)
TRIM29 tripartite motif containing 29

TUBA1B tubulin, alpha 1b

TUBB tubulin, beta class |

TNFSF10 tumor necrosis factor (ligand) superfamily, member 10
TNFRSF1A tumor necrosis factor receptor superfamily, member 1A
TNFRSF1B tumor necrosis factor receptor superfamily, member 1B

TPD52 tumor protein D52

TP53 tumor protein p53

TP73 tumor protein p73

U2SURP U2 snRNP-associated SURP domain containing

UBC ubiquitin C

UBE2D3 ubiquitin-conjugating enzyme E2D 3

UHRF1 ubiquitin-like with PHD and ring finger domains 1

AKT1 v-akt murine thymoma viral oncogene homolog 1

VEGFA vascular endothelial growth factor A

VEGFC vascular endothelial growth factor C

ERBB2 v-erb-b2 avian erythroblastic leukemia viral oncogene homolog 2
ERBB3 v-erb-b2 avian erythroblastic leukemia viral oncogene homolog 3
VDR vitamin D (1,25- dihydroxyvitamin D3) receptor

MYC v-myc avian myelocytomatosis viral oncogene homolog
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MYCL v-myc avian myelocytomatosis viral oncogene lung carcinoma derived homolog

MYCN v-myc avian myelocytomatosis viral oncogene neuroblastoma derived homolog

RAF1 v-raf-1 murine leukemia viral oncogene homolog 1

RELA v-rel avian reticuloendotheliosis viral oncogene homolog A

WEE1 WEE1 G2 checkpoint kinase

WT1 Wilms tumor 1

XDH xanthine dehydrogenase

XIAP X-linked inhibitor of apoptosis

XRCC1 X-ray repair complementing defective repair in Chinese hamster cells 1

XRCC2 X-ray repair complementing defective repair in Chinese hamster cells 2

XRCC3 X-ray repair complementing defective repair in Chinese hamster cells 3

XRCC4 X-ray repair complementing defective repair in Chinese hamster cells 4

XRCC5 X-ray repair complementing defective repair in Chinese hamster cells 5 (double-strand-
break rejoining)

XRCC6 X-ray repair complementing defective repair in Chinese hamster cells 6

Mivakag 12 1: lNovidia ota otroia kataAnéaue ueTd amd avalitnon oTo genecards pe AEEN KA&idi
«radiosensitivity» kai n avrioToixn TTEPIypa®r Toug.
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3.4 KoIvOGg YEWUETPIKOG TOTTOG TWV ATTOTEAECUATWV

GSE4064

BiBAloypagia

Eikéva 11: Aidypauua Venn petagl Twv yovidiwv TTou KataAAgaue otn &Ik pag avaluon kal Tng
utTdpyoucag BIBAloypagiag

O KOIVOG YEWMETPIKOG TOTTOG TWV dUO YoVIOIOKWY AIOTWV TTOU OXETICOVTal PE TNV

evalobnoia Twv acBevwy Pe kapkivo eival Ta duo yovidia: PCNA kai GADD45A.

O1 mivakeg Twv atmoteAeopdtwy ol otroiol epiExouv 10 yovidio PCNA ekTTpoowTTouv
Toug £ENG 6pouc: (Movidiakr ovtoAoyia) atékpion o€ epéBioua (Mivakag 1 1), KUTTAPIKA
atrokpion o€ epéBiopa (Mivakag 1 2), avratékpion oto epéBiopa PAGBNG tou DNA
(Mivakag 1 3), avramékpion oto otpeg (Mivakag 1 6), onuatoddtnon METAANAENS
(Mivakag 1 10), kuttapiki avtidpaon oto oTtpeg (Mivakag 1 11), puBuion
deogupifovoukAeoTidIknG dpaoTtnpiotnTag (Mivakag 1 14), onuatoddtnon o€ éva PJOvo
opyavioué (Mivakag 1 29), onuaroddétnon (Mivakag 1 32), KUTTOPIKN ETTIKOIVWViQ
(Mivakag 1 39), TpooBeon DNA ) e¢dAeiyn dsopwyv (Mivakag 1 41), araiplacTol deoHOi
DNA (Mivakag 1 42) kai Tpoodeon dikhwvou DNA (Mivakag 1 48), (AvdAuon KEGG)
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emOIOPOBwaonN e agaipeon voukAeoTIdiwv (Mivakag 2 3), KUTTapikog KUkAog (Mivakag 2
14), (AvaAuon Wiki) kuttapikdg KUkKAoG (Mivakag 3 7), EAeyX0G KUTTAPIKOU KUKAOU KATA
TN d1dpkela Twv adoewv G1 kai S, (AvaAuon ouvnBiopévwy odwv) p53 0d06¢, dueool
evepyotrointég Tou pS3, ATR 006¢, ATM 006¢, yeyovota onuatodotnong Trou
TTpowbBouvTal atrd TNV KUTTAPIKA TTpoo@uon kivaong, PDGFRB 0d6¢ onuartoddTtnong,
avattuén hepatocyte, Glypican 0d6¢, yeyovota onuatoddTnong mmou TTpowlouvTal atmd
Tou¢ VEGFR1 VEGFR2, evdoBnAives (Mivakag 4 10), onuatoddtnon Tou uttodoxéa
OI0TPOYOVWY TNG TTAAOHATIKAG NEPBPavng (Mivakag 4 11), deuTepoyeviig onuaTodoTnon
ErbB1 (Mivakag 4 12), yeyovota onuatoddtnong tou LKB1 (Mivakag 4 13),
onpaTodoTNon TTou TTPowodEiTal atd Tov TTAACUIYOVO €VEPYOTTOINTH TNG OUPAKIVAONG
MPA kai Tou uttodoxéa Tou UPAR (Mivakag 4 14), dikTuo onuatoddTnoNG TOU UTTOOOXE
ErbB (Mivakag 4 15), diktuo onpartoddtnong Twv VEGFR kal VEGFR (Mivakag 4 16),
yeyovota petakivnong Arfé mpwreivwyv (Mivakag 4 17), yeyovota onpatoddtnong mng
mpwrteivng ITGA9 (Mivakag 4 18), yeyovota onuatodotnong evooBnAivwyv TTou
eCaptwvtal ammd Tov utrodoxéa EGFR (Mivakag 4 19), sowrtepikeuon g ErbB1
mpwreivng (Mivakag 4 20), yeyovota onuatoddtnong Tmou TrpowBolvTal amd TG
mpwreiveg IL3 (Mivakag 4 21), TpwTeiveg TpookOAAnong ota kutTtapa (Mivakag 4 22),
0ikTUuO onuaToddTnong Tou uttodoxéa PDGF (Mivakag 4 23), yeyovoTa onuatoddtnong
Tou ev{Uuou TTpwTEIVNG TNG TadENS TNG PI3K TTOoU TTpowBouvTal atrd Tnv TTpwTEivn Kivdon
Akt (Mivakag 4 24), yeyovota onuatodoTnong mou TTpowBoulvTal amd TNV TTPWTEivN
GMCSF (Mivakag 4 25), yeyovota onuatoddétnong tng pwreivng Arfé (Mivakag 4 26),
€idog Tng pwreivng IGFI (Mivakag 4 27), yeyovoTta onuatodoTnong TTou TrpowBouvTal
ato Tnv ILS (Mivakag 4 28), yeyovota onuatoddtnong Tou eviUpou TTpwTng T1a¢ng PI3K
(Mivakag 4 29), 0666 Tou Aimdiou Sphingahe 1 —phosphatate (Mivakag 4 30), 066¢g Tou
deutepoyevoug trapayovta Arfe (Mivakag 4 31), 006G onuatoddTnong Tou UTTOdOXEQ
EGF (Mivakag 4 32), diktuo Glypican 1 (Mivakag 4 33), 0d6¢ Tng mpwreivng S1P1
(Mivakag 4 34), 066¢ yeyovoTwy onuatoddTnong TTou TTpowbouvTal atrd TNV TTPWTEivn
Syndocan 1 (Mivakag 4 35), 006G NG ydapa vteppepovng (Mivakag 4 36), 0d0¢
yeyovotwyv onuatoddétnong Opoufivng 1ou TpowBouvtal amd 10 Yyovidio PAR1
(Mivakag 4 37), 006¢ onuatoddtnong tng pwteivng mTOR (Mivakag 4 38), 066¢ TG

ivoouAivng  (Mivakag 4  39), 006¢ TOou  evepyoTroiNUEVOU  UTTOOOXEQ
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Bpoupivng/rpwredong (Mivakag 4 40), 006¢ TNG onuaToddTnong TnG kKutokivng TRALL
(Mivakag 4 41), 0d6¢ yeyovOTwv oONPATodOTNONG Tou TrpowbouvTal amoé Thv
mpwteoyAukavn Syndecan (Mivakag 4 42), aAAnAemdpdoeig TG Beta 1 vreykpivng
otnv kuttapikf em@aveia (Mivakag 4 43), aAAnAemOPACEIS TNG OIKOYEVEIAG TWV
IVTEYKPIVWV OTNV KUTTAPIKA emi@aveia (Mivakag 4 44), I0XuUpoi JETAYPAPIKOI OTOXOI TwV
Ioc6popewv Tap63 (Mivakag 4 45), emdlopbwTiky 006¢ Global Genomic NER (GG
NER) (Mivakag 4 46), dikTuo petaypa@ikwy Ttrapayoviwv p63 (Mivakag 4 47),
emdIopOwaon agaipeonsg voukAeoTidiwv (Mivakag 4 48), avtidpaon dITTAAG TOURG OTO
pnxaviopd GG NER (Mivakag 4 49), oxNUOTIONOG CUPTTAEYHOTOG TOUWY OTO PNXAVIOKO
GG NER (Mivakag 4 50), 0d6¢ emdidpbwong DNA (Mivakag 4 51), (Avaiuon
Q0BEVEIWV) KAPKIVIKEG R IOYEVEIC HOAUVOEIG, HEAQYXPWHATIKA Enpodepuia Kal AapuyyIKoi

OyKol.

ATTé TNV AGAAN uEPIG O TTIVOKEG TWV OTTOTEAECHATWY TIOU TTEPIEXOUV TO YOVidIO
GADD45A eKTTpooWwTTOUV TOUG TTapakdatw Opoug: (Movidlakr) ovroAoyia) atrokpion o€
epéBiopa (Mivakag 1 1), kuttapikr ammokpion o€ epéBioua (Mivakag 1 2), avramoékpion
oT1o epéBiopa BAGRNG Tou DNA (Mivakag 1 3), avramokpion oto oTpeg (Mivakag 1 6),
onparodotnon petaAAagne (Mivakag 1 10), kuttapiki avtidpacon oto oTpes (Mivakag 1
11), onuaTtoddtnon o€ éva pévo opyavioud (Mivakag 1 29), onuarodotnon (Mivakag 1
32) kai kuttapikg emkoivwvia (Mivakag 1 39), (AvadAuon KEGG) 066¢ onuatoddtnong
TOU p53, KUTTAPIKOG KUKAOG, (AvaAuon Wiki odoug) pubuion miRNA atré avridpaon o€
BAGBN, BAGRN DNA, éAeyxog KUTTaPIKOU KUKAOU Katd Tn didpkeia Twv gacewv G1 kai S
Kal KUTTapIKOG KUKAOG, (AvaAuon ouvnBiopévwy odwv) p53 000G, AUETOI EVEPYOTTOINTEG
Tou p53, ATR 086¢, ATM 086¢, yeyovoTa onuatoddTnong mou TTpowlouvTtal atmo Tnv
KUTTapPIKA TTpdo@uon kivaong, PDGFRB 0d86¢ onuatoddtnong, avamTtuén hepatocyte,
Glypican 006¢, yeyovota onuatodétnong Tou TrpowbBouvtar amd Toug VEGFR1
VEGFR2, gvdoBnAiveg, onuatodotnon evoobnAives (Mivakag 4 10), onuatoddtnon Tou
uttodoxéa oloTpoyovwy TnG TTAacuatiking pepppavng (Mivakag 4 11), deutepoyevig
onparodotnon ErbB1 (Mivakag 4 12), yeyovota onuatodoTnong Tou LKB1 (Mivakag 4
13), onuaroddétnon Tou TTPowdeiTal amd TOov  TAACUIYOVO evepyoTToiNT  TNG
oupakivaong PPA kai Tou uttodoxéa Tou UPAR (Mivakag 4 14), diKkTUO OnNuUAaTtododTNONG

Tou uttodoxéa ErbB (Mivakag 4 15), diktuo onuatoddétnong Twv VEGFR kai VEGFR
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(Mivakag 4 16), yeyovoTta uetakivnong Arfé mpwreivwv (Mivakag 4 17), yeyovota
onparodotnong g mpwreivng ITGA9 (Mivakag 4 18), yeyovota onuatoddtnong
evdoOnAivwyv tTou e€apTwvtal atmd Tov uttodoxéa EGFR (Mivakag 4 19), ecwrtepikeuon
NG ErbB1 mpwreivng (Mivakag 4 20), yeyovota onuatoddTnong TTou TTpowbouvTal atmo
TI¢ TTpwTEiveg IL3 (Mivakag 4 21), pwrTeiveg TTpookdAAnong ota kuTtTapa (Mivakag 4
22), Oiktuo onuatoddétnong Tou utrodoxéa PDGF (Mivakag 4 23), yeyovota
onUaTodOTNONG TOUu €VCUUOU TTPWTEIVNG TNG Tagns NG PI3K 1mou trpowBouvTal atmmd tnv
TpwrTeivn Kivaon Akt (Mivakag 4 24), yeyovota onuatoddTnong Tou TTpowBouvTal atmo
Tnv TpwTteivn GMCSF (Mivakag 4 25), yeyovota onuartoddtnong tng mpwreivng Arfé
(Mivakag 4 26), cidog Tng Tpwreivng IGFI (Mivakag 4 27), yeyovota onuatoddTnong
TTou TTpowBouvTal atmd Tnv ILS (Mivakag 4 28), yeyovota onuatoddtnong Tou ev{Uuou
mpwTtng 1agng PI3K (Mivakag 4 29), 0d6¢ tou Aimdiou Sphingahe 1 —phosphatate
(Mivakag 4 30), 0d6¢ Tou Oeutepoyevoug trapayovta Arfé (Mivakag 4 31), 0d06¢
onparodoTnong tou uttodoxéa EGF (Mivakag 4 32), diktuo Glypican 1 (Mivakag 4 33),
0006¢ TN mpwrteivng S1P1 (Mivakag 4 34), 0d0¢ yeyovoTwyv OnNPatodoTnong TTou
TTpowBoUuvTal ammd Tnv Tpwreivn Syndocan 1 (Mivakag 4 35), 0d6¢ NG ydua
Ivtep@epovng (Mivakag 4 36), 000G yeyovoTwv onuatodoTnong Bpoufivng Trou
TTpowBouvTal amd T10 yovidio PAR1 (Mivakag 4 37), 006G onuatoddtnong Tng
mpwteivng MTOR (Mivakag 4 38), 006¢ NG IvoouAivng (Mivakag 4 39), 006G Tou
evepyotroinuévou utrodoxéa Bpoppivng/mpwredong (Mivakag 4 40), 0d006¢ Tng
onparodoTnong g kKutokivng TRALL (Mivakag 4 41), 006¢ yeyovOTwy onuartodotnong
TTou TTpowBouvtal  ammd TNV TpwTeoyAukavn  Syndecan (Mivakag 4 42),
aAAnAemdpadoeic TnG Beta 1 ivreykpivng otnv kuttapiki emeaveia (Mivakag 4 43),
OAANAETTIOPAOCEIG TNG OIKOYEVEIAG TWV IVIEYKPIVWV OTNV KUTTOPIKA mTiQaveia (Mivakag 4
44), 1o0XUpoi HETAYPAPIKOiI OTOXOI TWV I00PopPwV Tap63 (Mivakag 4 45), emdlopBwTIKN
000¢ Global Genomic NER (GG NER) (Mivakag 4 46), OiKTUO HETAYPAPIKWY
TTapayoviwy p63 (Mivakag 4 47), emdidpbwon agaipeong voukAeoTidiwv (Mivakag 4
48), avtidpaon dSITTARG Toung oT1o unxaviopd GG NER (Mivakag 4 49), oxnuUaTioNog
oupTTAéypatog Topwv oto pnxaviopd GG NER (Mivakag 4 50), 0d6¢ €mididopBwong

DNA (Mivakag 4 51), (Avahuon acBeveiwv) ouvdpopo Li-Fraumeni, KapKIVIKEG N
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IOYEVEIG JOAUVOEIG, O0TEOOAPKWA, OYKOI, OYKOG TOU TTOXEOG EVTEPOU, MEAGVWUA Kal

(AvaAuon ouoiwv) voukAeoTidia azacitidine.

4. ZXOAIAZMOZ ATTOTEAEZMATQN - £2YZHTHzH

AvOAUOVTOG TA OTTOTEAECUATA TTOU TTAPOUCIACTNKAV TTPONYOUNEVWG, UTTOPOUME va
TTOUPE TTWG evw N BIKIG pag avaAuon katéAnge oe 41 yovidla oXeTIK& PE TNV aTTOKPION
o€ akTIvoBoAia kal 0 oxeTIKa PE TNV akTivoeuaiobnaoia, n BiBAloypagia cup@wvei Jovo
ME OUO aTTO QUTA. ZUYKEKPIYEVA, KATAANEAUE PE BAON Kal TIG dUO YoVIOIOKEG AiOTEG OTA
yovidia PCNA kai GADD45A.

AvaAuTikotepa, To PCNA (Proliferating cell nuclear antigen), dnAadry 10 TTUPNVIKO
avTiyovo TToAAaTTAacIalopevwy KUTTapwy, gival évag otaBepoTtrointig DNA 1Tou dpa wg
TTapdyovTtag emmegepyaniag TG & TmoAupepAdons Tou DNA €UKAPUWTIKWY KUTTAPWY KAl
gival atrapaitnTog yia TV avtiypa®r. To PCNA egival éva OUOTPIMEPES TTOU ETTITUYXAVEI
TNV ETTECEPYQTia TOU PE TO va TTEPIKUKAWVEI TO DNA, To 01T0i0 dpa WG £va IKpiwPa yia
TV TTPOCANWN Twv TIPWTEIVWY TTou ePTTAéKOVTAl OTnV avTiypa®ry Tou DNA, tnv
emdIépOwaon Tou DNA, TNV €mavauovTeAOTTOINCN TNG XPWHMATIVAG KAl TNV ETTIYEVETIKA
(Moldovan et al., 2007).

MoAAEG TTpwTeiveg aAANAeTTIOpoUV pe To PCNA péow Twv 800 yvwaoTwv poTiBwv PCNA,
TO KOUTi TwV aAAnAemdpwvTwy PCNA treTmdiwv (PIP) (Warbrick, 1998) kai To oudAoyo
2 PCNA oAnAemidpdv potiBo AlkB (APIM) (Gilljam et al., 2009). O1 TrpwrTeiveg TTOU
TpoodévovTtal 0to PCNA péow Tou PIP guttAékovtal Kupiwg otnv avTtiypa®n Tou DNA,
evw ol mpwreiveg Tpoéodeong oto PCNA péow tou APIM gival Kupiwg onuavTIKEG OTO

TTAQiolo Tou yevoTogikou oTpeg (Mailand et al., 2013).

H mTpwrTeivn TToU KWwdIKoTToIEITaI aTTO auTO TO YyoVvidio BpioKETalI OTOV TTUPAVA Kal gival
évag ouptrapdyovtag Tng & DNA 1ToAupepdong. H kwdikotroinuévn TpwTeivn dpa wg
OMOTPIMEPES Kal BonBA oTnv aug¢non TnG IKavoTnTa £TTeEEPYATiag Tou BacikoU KAwWvVou
kata tnv avtiypagr) Tou DNA. Q¢ amékpion otn BAGRn tou DNA, otnv TpwrTeivn auTn

TTPOCdEVOVTAl POPIa OUBIKITIVAG Kal n TTPWTEIvN ouppeTéxel otnv RAD6 006 (0060¢
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eCaptwuevn ammdé TV €mdIdpBwon Tou DNA). ‘Exouv Bpebei duo Trapallayég
METAYPOPAG VIO auTo TO yovidio, TTou KwAIKOTToIoUV TV idia TTpwTeivn. Ta weudoyovidia

QauTOU TOU YOVIBIOU £XOUV TTEPIYPAYPEI OTO XpwuoowuaTa 4 kai X.

To PCNA apxikd BewpouTtav avTiyovo TTou eKQPAZETAl OTOUG TTUPAVEG TWV KUTTAPWV
Kata tn didpkeia TG aong ouvbeong Tou DNA Tou kuTTapikou KUKAou (Leonardi et al.,
1992). Mépog TnG TTpwTeivng opyavwonke Kal n aAAnAouxia TnG XpNoIKMOTTOINONKE yia va
EMTPEWEI TNV atTopovwon evdg kKAwvou cDNA (Matsumoto et al., 1987). To PCNA
BonBd otn cuykpdatnon TN € DNA troAupepdong oto DNA. To PCNA oTaBepoTroicital
pe To DNA péow tng dpdong Ttou mapdyovta avtiypagns C (RFC), (Zhang et al.,
1999a), 10 oTrOiO €ival éva eTepoTTEVTANEPEG HEAOG TNG AAA + kKaTnyopia Twv ATPacwv.
H ékppaon tou PCNA c¢ivar uttd Ttov €éAeyxo Tou E2F petaypagikou Ttrapdyovra
(Egelkrout et al., 2002).

‘ET01, a@ou n € DNA TToAUpEPAON EUTTAEKETAI OTNV ETTAVOCUVOECT TWV KATECTPANMPEVWV
KAwvwy Tou DNA, katd Tn didpkeia TG €mdIdpBwong tou, To PCNA atrodeikvueTal

onuavtiko 1600 yia TN ouvBeon 6co Kail Tnv €modIdpBwaon Tou DNA. (Essers et al., 2005)

To PCNA eumAéketal etmiong otnv 0dd6 emdiopbwong uetd tnv avtiypapny (PRR)
(Lehmann and Fuchs, 2006). Z1nv PRR, uttdpyxouv duo uttoodoi:. n 000G £TTEKTAONG
NG BAGRNG, TTou TrpayuatoTtroicital amd egeidikeupéveg DNA TToAupepdoeg, o1 OTToiEg
gival og Béon va evowpatwoouv kateoTpauuéveg DNA Baoeig oTIG evepyég BETEIC TOUG
Kal €701, va TTapakduyouv TG BAABEG, Kal n 000G TTPOTUTTIOU OIOKOTITN TTOU TTIOTEUETAI
OTI OXETICeTAN PE TNV TTAapaKauyn BAaBwv atrd Tnv TTPOCANWn Tou OJOAOYOU PnXavIiouoU
avaouvduacopou. To PCNA egival CwTIKAG ONuUAciag yia TNV EVEPYOTTOINON QUTWYV TWV
odwvV Kal TV €TIAOYN YIa TO TTold 000G XPNnOoIYoTIoIEiTal atmmd To KUTTapo. ETriong, to
PCNA vyivetalr peTa-peTa@pacTIKA TpoTtrotroinuévo atrd tnv oufikitivn (Hoege et al.,
2002). H povo-ouBikitivn TG Aucivng 164 tou PCNA evepyoTrolgi Tn ouvBeon g odou
emékTaoNS TNG BAGRNG (translesion). H emméktaon NG povo-oupikiTivng atrd pia pn-
KavovikA Augivn-63-cuvdedepévn ue aAuaida TToAu-oufikimiviov oto PCNA Bewpeital 6T

EVEPYOTTOIEI TNV 000 TTPOTUTTOU BIAKOTTTN.
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O1 mpwreiveg TTpdodeang oTo yovidlo PCNA (Moldovan et al., 2007) givail o1 €€AG:

10 Tredio TTpwreivng TCP, o utmodoxéag NKp44, o TpwTedoeg TTOU EVEPYOTTOIOUV TOV
KUTTOPIKO Bdvato, or DNA T1roAupepdoeg, O TIPWTEIVEG TIOU €VEPYOTTOIOUV TN
otaBepotroinon (clamp loader), n flap evdovoukAedon, n DNA Aiydon, n
TOTTOICOMEPATN, N AVOTTaPAYywYr] TTapayovTwy adeioddtnong, E3 Aiyadoeg ouIKiTivng, T0
SUMO -évqupo ouleuéng E2 , o1 eAikdoeg ATPacwy, Ta €vuua aoUP@WViag ETTIOKEUNG,
Ta év{Uua ETTIOKEUAG OXETIKA PE TNV €KTOMN BAong, €viupo €mdIOPOwoNnG ATTOKOTIAG
voukAeoTidiwv, n Poly ADP piBocotroAupepdon, n ouvodog 10Tévn, O TTapdyovTag
avadIapopPWONG XPWHATIVNG, N AKETUAOTPAVOQPEPACN TNG I0TOVNG, Ol ATTOOKETUAAOEG
TNG 10TOVNG, o1 peBuAoTpavpepdoeg DNA, o1 mapdyovieg OUVOXNG adEAPWIV-
XPWHATIOWY, Ol TIPWTEIVIKEG KIVAOEG, Ol PUBPIOTEG TOU KUTTAPIKOU KUKAOU, Ol

QTTOTITWTIKOI TTAPAYOVTEG.
To PCNA €xel atmodeixBei 611 aAANAETIOPA HE Ta EENG:

Ku70 (Ohta et al., 2002), MSH3 (Kleczkowska et al., 2001), To ocUvdpouO, aveEapTNTO
NG ATP eAikdong, Werner (Huang et al., 2000), RFC2 (Pan et al., 1993), RFC3 (Merkle
et al., 2003), RFC1 (van der Kuip et al., 1999), RFC4 (Ohta et al., 2002), RFC5 (Mossi
et al., 1997), GADD45G (Azam et al., 2001), CDC25C (Kawabe et al., 2002), MUTYH
(Parker et al., 2001), flap €1dikAg doung evdovoukAedong 1 (Dianova et al., 2001),
KukAivnp O (Otterlei et al., 1999), CHTF18 (Ohta et al., 2002), Y kouti Tpdodeong
TpwTeivwy 1 (Ise et al., 1999), kukAivn D1 (Xiong et al., 1993), aveivn A2 (Ohta et al.,
2002), MSH6 (Kleczkowska et al., 2001), DNMT1 (lida et al., 2002), HDAC1 (Milutinovic
et al., 2002), KCTD13 (He et al., 2001), XRCC1 (He et al., 2001), KukAivn-avegaptntn
NG Kivdong 4 (Serrano et al., 1993), Ku80 (Matheos et al., 2002), HUS1 (Komatsu et
al., 2000), GADDA45A (Yang et al., 2000), POLD2 (Lu et al., 2002), ING1 (Scott et al.,
2001), POLH (Haracska et al., 2001), KIAA0101 (Yu et al., 2001), POLDIP2 (Liu et al.,
2003), EP300 (Hasan et al., 2001), MCL1 (Fujise et al., 2000), POLD3 (Ducoux et al.,
2001), kukAivn-e¢aptwpuevn ammd Tov avaoToAéa kivaon 1C (Watanabe et al.,, 1998),
POLL (Shimazaki et al., 2002), ouBikitivin C (Brun et al., 2008) kai P21 (Ciccia et al.,
2012).
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H diakotr) TNg avattuéng kai n BAGRN Tou DNA emmdyovtal atrd tnv mpwrTeivn Gadd45a,
OTTOU €ival PIa TTPWTEIVN TTOU OTOV AvOPWTTO KWAIKOTToIEITal atTd TO yovidio GADD45A
(Hollander et al., 1993; Papathanasiou et al., 1991).

Autd 1O Yovidio gival éva péENOG piag ouddag yovidiwy, Twv Gadd45a, Twv otmoiwv Ta
ETTTEdA PETAYPAPNG QUEAVOVTAI PETA ATTO OTPECOYOVEG OUVONKEG avAoTOAAG TNG
e€ENENG  Kkal  Begpatreiag  pe  TTAPAYOVTEG TTOU  TTPOKOAOUV  BAGBn Tou DNA
(MeTaAAagoyova). H BAGBN tmou trpokaAeital amd 1n petaypaery Tou DNA autou Tou
yovidiou evepyoTrolEiTal atmd PNXaviououg TTou eEapTwvTtal atrd 1o p53 aAAd kal atrd
auToUG TTOU gival avegdptnTol autou. H tmpwTteivn TTou KwdiKoTrolgiTal atrd 10 yovidlo
QuTd avTaTTOKPIVETAI OTIC TTEPIBAANOVTIKEG TTIECEIG evEpPyOTTOILVTAG TNV 006 Tou P38 /
JNK péow Twv kKivacwv MTK1 / MEKK4.

Eg@doov n ékgppaon autou Tou yovidiou gival évag deikTtng BAGBNG DNA, éxel aglotroindei
ylO TNV KATAOKEUN MIAG in vitro dokiuAg peTaAAagoyéveong, Tnv avaAuon Gadd45a-GFP
GreenScreen HC (Walmsley and Tate, 2012). Autr] n avAAuon atroTeAEiTal Ao pia
KUTTOPIKA YPOUMN N oTroia gival eTTeEepyacpévn €101 WOTE N Ekppacn Tou Gadd45a va
odnNynoel oTNV €KPPAcn TNG TTPACIVNG @Bopifoucag TTPWTEIVNG, N OTToIa PTTOPEI EUKOAQ
va avixveuBei. MNa va eAeyxBei pia ouaia yia yetaAlagoyéveon, eQapuoleTal o€ autd Ta

KUTTOPQ KAl JETPIETAI O PBOPIoUOG.
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‘Exel BpeBei 611 TO yovidlo Gadd45a aAAnAedpd ue Ta Tapakdtw: AURKA (Sanchez et
al., 2010), Cdk1(Jin et al., 2000; Zhan et al., 1999), CCNB1 (Vairapandi et al., 2002),
GADD45GIP1 (Chung et al., 2003), MAP3K4 (Takekawa and Saito, 1998), P21 (Zhao
et al., 2000) kai To PCNA.

MAP2KE MAP3K4

EkT6¢ Opwg Twv Koivwyv yovidiwv pe Tn BiIBAIoypagia, Ta uttéAoitra yovidia Tng OIKAG
Mag avaiuong Artav Ta €€ng: HLA-DMB, ELL3, PPM1D, GZMA, RASGRP2, PHPT1,
ZMAT3, ACTA2, IER5, FDXR, IRF4, CD79B, PHLDA3, CD80, SLC2A5, S100A4,
RPS27L, XPC, CD79A, VWCE, TNFRSF10B, CXCL9, CD70, CD79A, TRIAP1, CD79B,
SLC7A6, VPREB3, DDB2, CCR6, EBI3, MTHFD1L, SESN1, GNG7, AFF3, TNFSF4,
TRAF4, IL21R, LINC00158, IGFBP4, AEN ka1 S100A4.

O1 avaAuoeig atrd didopeg odoug, péow Tou WebGestalt, pag £dwoav armmoteAéouarta
TTOU €V PEpPEl Ta TTEpIYEVaPE. Epdoov évag opyaviouodg akTIVOBOAEiTal gival ETTOUEVO va
EMavioel pia avratrokpion oTo gpEBICPa TNG akTIVOBOAIag, KaBuwg Kal va TTapouaCIAcEl
d1dpopes aAlhayég 1600 o010 DNA TOU, GCO KAl OTR ALITOUPYid TWV KUTTAPWY TOU.

Mpogavwg, eEaITiag Twv KUTTAPIKWY TTOAAATTAacIaopwy Kal Twv BAapwy oto DNA eival
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QVOMEVOMEVO VA €U@QaVIOTEN Kal Mia TTANBwpa acBevelwv | ouvopoOuwv aAAG Kal
METOAANGEEWY. AkOun, 101aiTepng PaputnTag Becwpolue TNV €0peon yovidiwv TTou
oxetiCovtal pe Tov Tapdyovra NF-kB, epdoov, 6TTwg €xel avagepBei kal oTNV €l0aywyn
TNG OITTAWMATIKAG AUTAG, OXETICETAI PIE TNV EMPAVION GAEYUOVWV KAl KATA ETTEKTACN TN
dnuioupyia Kapkivou PeTa atmd xpdvia. Movidla, Ta oTToia OXETICOVTAlI YE TNV ETTAYWYA
KUTTOPIKOU Bavdtou A Tnv TTPOKANCN Kapkivou péow TNG p53 odou ceival egioou
ONMAvTIKA. TETOIEG ETTITITWOEIS TNG AKTIVOBOAIOG TTOU TTPOKaAOUVTAl ATTO AUTA Ta yovidia
XOpakTNpifovTal OYIPEG, KABWG XPEIAloVTal KATTOIO XPOVIKO dIA0TANA YId va KAVOUV TNV
EMPAVION TOUG OTOV EKAOTOTE ACOEVI). AEUTEPEUOUCES TTOPEVEPYEIEG, OTTWG BEPUATITIOEGS,
Q0BEVEIEC TOU TPIXWTOU, €pubpdTNTa TOU OEPHATOG, &ENPEOTNTA I ATTOAETTION TOU,
BAevvoyoviTida, vautia kal didppoia BewpouvTal ETTIONG QUOIOAOYIKEG KABWG eival
YVWOoTd Ta dIaBpwTIKA atroTeAéopaTta TnG 1ovifouoag akKTIVOBOAIQG OTa avwTepa
OTPWHATA TNG ETMIOEPUIdAS Twyv acBevwyv. Ta amoteAéopaTa autd eival Ta TTPWIKA
aTroTEAEOUATA TNG OKTIVOBOAIAG TTOU KAVOUV TNV EPQAVIOT) TOUG €iTE ANECWS PETA Tn
ouvedpia akTivoBOANONG Tou aoBevoug, €iTe 0 TTOAU GUVTONO XPOVIKO dIA0TNUA PETA

aTTO AUTHV.

AuoTUXWG OUWG, TTAPd T ATTOTEAEOUATA TNG AVAAUCHG HAG, TO KOPUATI TNG OUYKPIONG
QVAPECQ O€ OKTIVOEUAIOBNTOUG Kal QUOIOAOYIKOUG aoBeveig dev €dwOoe ATTOTEAEOUATA.
Ocwpoupe 61 To TTPORANUA dev evtoTieTal 0T OIKIA Jag avaAuor, KaBwg Ta dedouéva
Mag AfeBnkav atrd TTpolTTdpxov Treipapa. Maotevoupe, 0TI N amré@acn abavartotroinong
TWV KUTTGpwv Kal PAAIoTa apKETO Kaipd META TN ARWn TOoug ammd Toug aoBeveic,
aQaipeTe TIG TTANPOPOPIEG TTOU ICWG TTEPIEXOVTAV OTA KUTTAPA Kal ETTEITA N KAANIEpyEIQ
TWV aBavaTOTTOINUEVWY QUTWV KUTTAPWY OV PTTOPECE va dIaTnProEl TO I0TOPIKO TOUG.
‘ET01, €ival AoyikO PETG atrd TNV €TTe€epyania TwWV TTEIPAPATIKWY OEBOUEVWY Ta yovidia
TToUu OXeTiCovial PE TNV AKTIVOgualiobnoia va Trpoépxovial povo amd Tn didkpion

a00evwV 0€ aKTIVOBOANUEVOUG KAl Un.

Otrwg @aivetal kal atmd Ta dlaypdupata Venn tng deUtepng avaAuong pe dedopéva atmo
Teipapa Tou dI1EEAXON o€ 00BeveiC PE KAPKIVO TOU POOTOU, OV KATAQEPAUE va
kataAnéoupe o€ kavéva yovidlo. Kar o€ auti Tnv TTePITTTWOoNn, OIEPEUVWVTAG TN

dladikaoia TTou akoAouBriBnke PETA TN AWN KUTTAPWYV aTtrd TOoug acBeveic, KaTaAfgaue
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OTI gival aduvaTto va dlaTnpnBouv TTANPOPOPIEG OTO KUTTAPO OTaV auTd abavaToTToIEiTal

Kal KaAAIEpYEITaI JETA OTTO TTOAU Kalpo.

2T0 €yyUG JEAAOV Ba TTpéTTel va agloTroinBouyv Ta KAIVOTOPA Kal TIPOCEKTIKA oXedlaouéva
iN VIiVo TTEIPAPATA VIO TV QVTIMETWITION TWV ONUAVTIKWY {NTAPATWY TTOU OXETICOVTAl E

TNV ETTAYWYN, TNV ETTECEPYATIa Kal TN BIOAOYIKI onpagdia TNG akTIVOBOAIaG.

EmmAéov, péxpl Twpa dev €xel PpeBei KATTOIO PIOAOYIKO KPITAPIO VIO TNV EKTIUNON TwV
BpaxuTrpOBeCPWY KAl PAKPOTTPOBECUWY ETTITITWOEWY TNG I10ViCOUOOG aKTIVOBOAIQG,
I0iwg OTIG PN OKTIVOBOANUEVEG TTEPIOXEG. TMPOKEINEVOU va AVTIMETWTTIOTOUV QUTA T
Béuarta, Ba TIPETTEl va EEKIVIAOEI MIO OUVEKTIKA Kal OAOKANpwuEVn OIETTIOTNPOVIKA
TTpooTdbela. Baoikd oToixeio TnG MEAAOVTIKAG €peuvag, Ba Trpétmel va eival o
TTPOCBIOPICPOG TWV ETTITTEQWV OPAdOTTOINUEVNG BAGBNG IN VIVO KaI N EKTEVIG MEAETN TWV
OUO CUUBAANOVTWY TTAPAYOVTWYV: TO OCEIDWTIKO OTPEG KAl N QAeyuovr). Ze OeUTEPO
eTTiTTedo, Oa TTPETTEI va UTTAPEEI avaAUTIKA MEAETN TOU POAOU KAl TWV PNXAVIOUWY TWV
MN OTOXEUPEVWYV ATTOTEAEOUATWY iN ViVO 0€ OUVOUQOUO UE TN QAEYHOVI), TIG ETTIVEVETIKEG
METABOAEG KAl TIG XPWHOOWHIKEG avwMaAies. TEAOG, eCioou onuavtikd eival va AngBei
uTTOWIV a1TO TIG MEAANOVTIKEG PEAETEG N TTPOCOMOIWON TNG aTTOKPIoNG Tou KABE aoBevoug
otnv akTivoBepatreia (therapy personalization), kaBw¢ o kdABe opyaviouog avtidpd

S1apopEeTIKA oTa didgopa epebicuaTa Kal TTapouaidlel Kal SIaPOPETIKA ATTOTEAETUATA.

Me Aiya AOyia n PEAETN Twv yovIBIaKWY BIOSEIKTWY AKTIVOEUAIOONTIag 0 aoBeveic Pe
Kapkivo, Ba BonBrioel otnv €€AAeiyn Sla@OpwV «TTPOOPOPWY Kapkivou» AOyw €kBeang
O€ AKTIVOPBOAIQ, OTTwWG auToi TTou ava@Eépbnkav TTponyoupuévwg (BAGBeg o1o DNA,
ETTIVEVETIKEG OAANAYEG, XPWHOOWMIKEG avwuaAieg, bystander effects, k.4.) kai Ba
BeATiwoel TNV TTOIOTNTA (WG OO0BEVWYV TTOU EiTE TTAOXOUV E€iTE BepaTTEUTNKAV ATIO TOV

KApPKivo.
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