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EuxapioTieg
H mrapouoa SITAwATIKA epyacia ektrovnonke o1o Tunua NMAnpoopikng ue EQapuoyEg
otn Bioiatpikr} Tou MavemoTnuiou ©@ecooAiag, Katd Tn dIAPKEIQ TOU akadnudikou €Toug
2020-2021 utd Vv emmifAewn Tou kKaBnyntn MavrteAry Mtrdykou, kal TG dIdAoKOUCag
MavayiwTtag Kovrou. Oa r1BeAa va guxapioTriow Kal Toug dUo TTOAU yia TNV Opopen
ouvepyaaia pag, kal 1diaitepa TNV ka KovTou yia tn diapkn othpin Kai Bondsia og oxéon
ME OAa Ta TTPORANMATA TTOU TTAPOUCIACTNKAV KATd Tn dIdpKEIa TNG EKTTOVNONG TNG
TITUXIAKNAG EPYOCIAC.

Ak6un, Ba NBeAa va uxapIoTACW TNV OIKOYEVEIQ LOU, KAl IBIAITEQPWCG TN KMNTEPQ OU,
TTOU OAQ QUTA TA XPOVIA Eival ACTAUATNTA OTO TTAEUPO Wou, oTNPIJOVTAC JE KAl OTIC XOPES

KAl OTIC AUTTEC Kal evOTAAAZovVTaG Wou agiegc {wng. Agv Ba rjuouv 0 AvBpwITTOC TTOU Eijlal

Xwpic autn.



MepiAnyn

Ta IncRNAs atroteAouv uépia RNA peyaAutepa o€ prikog atrd 200 voukAeoTidia, Ta oTroia
dev petappdlovral o TTPWTEIVES Kal €xouv puBuUIoTIKO poAo. MNa 10 AGyo auTtd, N HN
ICOPPOTINMEVN £K@POCN Toug odnyei OTNV TTApoUCia TTOAWY QOBevEIwY, HE TN
CUVTPITTTIKI TTAEIOWNQIa QUTWV va gival DIAQOopOoI TUTTOI KAPKivou. ZTNV TTapoUca epyacia
epeuvAOnkav OAEC O WETO-QVAAUCEIC TTOU agopoucav cuoxetioel INcRNAs  kal
acBeveiwv. H Bdaon dedopévwv TTOU XPNOIMOTTOINBNKE yia va €€axBei n atrapaitnTtn
BiBAIoypagia NTav n Pubmed. Baoikég TANpo@opieg oxeTIKG e 1O €idog Tou INCRNA Kai
NG A0BEVEIQG, TNV EKPPACN TOU, TO TTANBOC TWV PEAETWV TTOU CUMTTEPIAAPONKAV OTIC
META-QVOAUCEIC, TNV ETEPOYEVEIQ, TN XWPA, TN QUAR OAAG Kal TO £€TOC TTOU €YIVE N META-
avaAuon, KATaypAPTNKAV KAl OTN CUVEXEIQ AVOAUBNKAV UE TTEPIYPAPIKI) OTATIOTIKI KAl
avaAuon diktowyv. Omwg Atav gu@avég ota atroteAéopara, ta 76 IncRNAs Ttrou
Kataypaenkav gixav OAa TTOAU 10XUPEC GAANAETTIOPAcEIC PETAEU TOuG. Ta 1o ouxva
gpeuvnuéva atmd auta Arav 10 MALAT1, 1o HOTAIR, to UCA1, 10 PVT1, 10 XIST, 10
NEAT1 ka1 o TUGA1. INa éAa pe e§aipeon 10 NEAT1, BpEBnke O11 N UTTEP-EKPPOTN TOUG
ouvOEeTal UE QapPKETA €idn Kapkivwy. MNMapdAa autd, TTapartnpernke atd m BiBAIoypagia
TTWwG yIa TTOAAG INcRNAS Sev uTtrpxe ETTAPKAS apIBUOS EPEUVIDY AP KAI IETA-OVAAUCEWV.
Kpivetal onuavTtikG ETTOMEVWG, VO YiVEl TTEPAITEPW AVAAUCH TTAVW OFE MEMOVWMEVEG
AAANAETOPACEIC METAEU evOG ouyKekpIpévou INCRNA kai piag aoBéveiag, kabwg eTriong
kal diepeuvnong tng emidpaong Twv INCRNAs pe 1a miRNAs 1Tpokeipévou va uttdpéel
MEYAAUTEEPN KATAVONON, Apa KAAUTEPN TTPOYVWON KAl QVTILETWTTION TOU KAPKIVOU, OAAQ

Kal AWV oUVBETWY aoBeVEIWV.

AéEeig-kAe1d1d: INCRNAS, Kapkivog, JETA-avaAuaon, avaAuaon SIKTUwV



Abstract
Long non-coding RNAs (IncRNAs) are a type of RNA, defined as being transcripts with

lengths exceeding 200 nucleotides that are not translated into protein and they have a
regulatory functions. For this reason, dysregulation of their expression leads to the
presence of many diseases, most of them cancers. In this thesis, all the meta-analyses
concerning INcRNAs and their associations with diseases were analyzed. The Pubmed
database was used for the bibliography screening and data extraction. Important
information concerning the type of IncRNA, the disease, the expression pattern, the
number of studies that were included in the meta-analyses, the heterogeneity, the
country, the race and the year that the meta-analysis was performed, was recorded and
afterwards analyzed with descriptive statistics and network analysis. 347 associations
between INCRNAs and diseases were found. A total of 76 unique INCRNAs were recorded
and 23 different categories of diseases, of which 22 are unique diseases / types of cancer
and the 23rd concerns the additional category of "multicancers" disease which contains
many different types of cancers. The most frequently analyzed IncRNAs were MALATA1,
HOTAIR, UCA1, PVT1, XIST, NEAT1 and TUGA1. All of them except for NEAT1, were
found upregulated in many cancer types. However, the bibliography research reveals that
many INcCRNAs, weren’t analyzed extensively and therefore there is a lack of studies and
meta-analyses. Concluding, it's important for further analysis to be conducted, concerning
interactions of specific I'CRNAs with a disease type, as well as further research on the
effect of INcCRNAs to miRNAs, in order to have greater understanding and consequently

better prognosis and treatment of cancer, and other complex diseases.

Keywords: INcRNAs, cancer, meta-analysis, network analysis



1. Elcaywyn

1. Ta IncRNAs
Ta pakpd un kwdikotroinTmikd RNAs (long non-coding RNAs, INcRNASs) cival uépia RNA

pjeyaAutepa ammd 200 voukAeotidia, Ta oTroia dev  METAQPAZOVIQI OE TTPWTEIVEG.
2uvepyalovtar he Ta microRNAs (miRNAs) 1Tpokeipévou va emITEUXOEl N puBuion NG
yoviBIaKNG EK@pacng ot OAa T1a emimmeda (METAYPAPIKE, META-UETAYPOAPIKA, METO-
METAPPOOTIKA). [Na autd 10 Ady0o, Ta INcCRNAS trailouv TTOAU ONUAvTIKO pOAO O€ TTOANEC

KUuTtTapIikéG Diepyaaieg (Perkel, 2018; Yoon et al., 2014).

1.1 O1 cuoxetioelg Twv INCRNAS

AkpiBwg etreidn ta INcRNAs cival onuavTiKd ae TTOAANEG KUTTAPIKES BIadikaaieg, N UN
OMaAR AsITOupyia TOUG ETTIQEPEI TPOMEPES ETTITITWCEIC YIA TO KUTTAPO. ZUVETTWG, N
diardpagn otnv ékepaon Twv INCRNAS €xel WG aTTOTEAECHA VO GUOXETICOVTAI JE TTOAAEG
QOBEVEIEC, UE TNV TTIO GUXVN Vva €ival 0 KapKivog. Ta teAeutaia xpovia €xouv evrabei o

€PEUVEG YIa TNV avAAuon TNS oxéong Toug Je avBpuwriveg aoBéveieg (Huang et al., 2018).

1.2 TeveTikn TToikIAopop@ia Twv INCRNAS
Q¢ yovidio, opiletal To TuAMa Tou DNA, 10 OTT0IO TTEPIEXEI TTANPOPOPIES YIa TN oUvBeon
gite ToAutreTTidiou, €ite yopiou RNA. Ta yovidia Ta otroia BpiokovTal 0 GUOIEC YEVETIKEG
BETEIC TWV OMOAOYWY XPWHOCWHATWY Kal eAéyxouv TNV idia 1ID16TNTA (ME EVOEXOMEVWIG
dIapopeTIkG TPOTTO), ovopdlovial aAAnAduop@a. Emeidr) TToAAEC yeveTIKEG BEoeig
kaBopiovtal ammd 1N dnuioupyia aAANAGuopPwY yovidiwy, Ta dTtoua evog TTANBUCUOoU
eppaviCouv TTOAAOUG BIoQOPETIKOUG QaIvoTUTTOUS. O yoviIDIoKOG TTOAUHOPQICUOG OpieTal
W¢ TNV EPPAVION TTOAAQTTAWY OAANAOUOPQWY CE MIa YEVETIK B€on OTnv OTToia
TOUAQXIOTOV BUO AAANAGLIOP@Q gp@avifovTal ue auxvoTnTa peyaAutepn atrd 1% (Pawson
& Linding, 2008).

O1  TTOAUPOP@ICHOI  OTTOTEAOUV  OUXVO  QAIVOUEVO. X€ KATTOIEG TTEPITITWOEIG
TTPOCBiId0OUV TTAEOVEKTAUATA OTOV OPYAVIOUO TTOU TOUC PEPEL, VW a€ AAAEG 0Dnyouv aTNnv

eu@avion acBéveiag. Kamroieg @opécg dev €xouv Kapia atmoAuTwg emitrrwon (Pawson &



Linding, 2008). O1 KUpIOTEPEG KATNYOPIEG TWV YOVIDIAKWY TTOAUMOPQICHWY Eival: Ol
TTOAUHOPQICHOI Tou £vOG VOUKAeoTIDiou (SNPs) dtrou pia Bdaon avtikabiotatal otrd o
GAAN, oI eTTAVAANTITIKEC aKOAOUBieC oI OTToie¢ auvrBwe epgavifovial O PN KWOIKES
TePIoxEC Tou DNA, Kai o1 TTpooBnKeg ) eAAEiWeIC DIadoxIKwy BACEWY GTO YEVETIKO UAIKO,
0l OTTOIEC £XOUV WG ATTOTEAET A TNV aAAayr] TNV aAAnAouxia Twv VOUKAEOTIBiWY Kal TNV
eppavion dlo@opeTikou @aivotutrou (Thompson & Thompson Genetics in Medicine - 8th
Edition, n.d.).

‘Eva yovidio INcRNA cuvrBwg €xel TrTepiocdTepoUs aTTd Evav TTOAUNOPQICHOUC, TTOU
TTOAAOI ATTO QUTOUC PAIVETAI TTWE OXETICOVTAI JE TOV KivOUVOo EUPAVIoNS kapkivou (Huang
et al., 2018). Autr T OTIyur, Ol TTOAULOPPICHOI TOU VOGS voukAeoTIBiou (SNPs) eival auToi
TTOU TTPOKAAOUYV TNV JEYOAUTEPN AvNOouXia, MIag Kal gaivetal Ot eTTNEEAJOUV TNV EKQPACH
kal TN Asitoupyia Twv INcRNAs, evw gival TToAU cuxvd mrapdvteg ota yovidia toug (F et
al., 2018).

Eikova 1: MNoAupopeiouoi Tou evog voukAcoridiou (SNPs) (MavayiwTta Kovrou, 2016).



1.3 Meta-avaiuon

2TNV CNMEPIV ETTOXN KAIVOUPIEC £PEUVEC DNUOCIEUOVTOI CUVEXWS ME QTTOTEAECUA Ol
ETTIOTAMOVEC VO QVTIMETWTTICOUV MO TTOAU amd TToTE, 1O TPORANUa TNG TTANBwpPag
TANPOPOPIWY, O OTIoiEC Xpeidlovral avaAluon kal  afioAdynon. EmtAéov, T1a
QTTOTEAECUATA MIOG Epeuvag Bev ETTAANBEUOVTAI TTAVTA, KAl JIG HOVO £pEuva eV QPKEI yIa
VO BYOUV QVTIKEIMEVIKA CUuTTEPACTATA. Eva onuavTiko epyaAgio yia va QvTIMETWITIOTE TO
TTapatrdvw TTPORANUa sival n yeta-avaiuon (Lee, 2018).

H peta-avaAuon eival pia otaTioTikr uEBodog n otroia cuvduddlel Ta aTTOTEAETUATA
ETTIMEPOUG EPEUVWV TTOU TTPAYMATEUOVTAI TO iB10 BEua, TTPOKEIMEVOU VO TTPOKUWE £va
Qa&IOTTIOTO CUUTTELAC A AAAQ KAl VO QVTIHMETWTTIOTOUV O QCUVETTEIEG TTOU UTTAPXOUV OTNV
emoTtnuovik BiBAIoypagia. ‘Exel HeEyaAUTEPN OTATIOTIKA IOXU aTTO MIa POVO €peuva
DeDOMEVOU OTI EUTTEPIEXEI TTOAAEC £pEuveG padi KI ETOI UTTEPVIKA TO TTPORANUG TOU UIKEOU
deiyparog. Emiong, n WeTa-avaAuon epeuvd TTIBAVEC TTNYEC ETEPOYEVEIQG KAl UTTOPEI va
EVTOTTIOEl UTTO-OUADEG TTOU CUVOEOVTOI WE €va TTAPAYOVTA TTOU MOGC eVOIQQEPE!, ME
atroTéAeoua va divel yoviuo £5a@og yia TTEPAITEPW BIEPEUVNON O UEAAOVTIKEC EPEUVEG
(Lee, 2018).
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Eikova 2: MNapddeiyua oxediaypauuaros déacoug (forest plot) yia to MALATT oxerika e
TOV KOPKIVO TOU TIETTIKOU ouoThuarog. KdBe opildvria ypauun oro oxedidypauua
avarrapiora kai pia ueAétn (Wang et al., 2019).

1.3.1 Erepoyéveia

H etepoyévela atroTeAel Eva OTATIOTIKO METPO VIO VO EKQPPACTEI 0 BABUOC BIaPOPETIKOTNTAC
TWV OTTOTEAECMUATWY TWV ETTIPEPOUG HEAETWV HIOG META-avAAucong. O €Aeyxog NG
ETEQOYEVEIAC €ival TTOAU ONUAVTIKOG, A@oU ETITPETTEI OTOUC EPEUVNTEC VO a&IoOAOYroouv
Qv TA OTTOTEAECHATA TWV MEAETWY Eival TTOAU avépola PeTagu Toug (Lee, 2018). Edv n
eTEPOYEVEIQ Eival UWNAN (Ta ATTOTEAECUATA TWV ETTIMEPOUC MEAETWYV Eival TTOAU avOuoIa)
TOTE IOWC UTTAPEEI TTPOPANUG UE TNV EKTIUNON TOU TEAIKOU QTTOTEAECHATOC TNG META-
avaAuong. MNa 10 Adyo autd, UTTAPXEl TO MOVTEAO TwV TUXaiwyv eMOPACEWY TO OTTOIO
OUVUTTOAOYICEI TNV JETAEU TWV MEAETWYV ETEPOYEVEIQ.

Mia 1TOAU cuxvr) HEBODOC yia TOV EVTOTTIOMO UTTAPENG ETEPOYEVEIAG OE MIA UETA-
avaAuon arroteAei o éAeyxog I?, e TOV OTIOI0 TTOCOTIKOTTOIEITAI N €THOpaCN TNG
gtepoyévelag. H petoBANTA 12 dev e€aptdral amd Tov apiBud Twv EPEUVWIV 1} ToV TUTTO TWV
Oedopévwy Kal Traipvel TIHEC o€ TToooaTA atrd T0 0% €w¢ To 100%. TIHEC 12 atmd 0% £wC
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25% ek@palouv xaunAn etepoyévela, Kovta oto 50% ek@pdalouv PETPIO ETEPOYEVEIQ KAl

atd 75% kal Tavw ek@palouv uwnAn etepoyéveia (Lee, 2018).

1.3.2 MéyeBog emidpaong
To péyebocg etridpaong (effect size) eival pia oTaTioTIKA €vvola TTou Beixvel o€ apIBuNTIKA
KAiJaka TTéco duvarTh ival N oxéon PETALU dUO WETARANTWY. ZTNV CGTATIOTIKN avaAuon,
TO MEYEBOG eTTidpaonG UTTOPET va UETPNOEI JE TOUC £ENC DIGPOPETIKOUG TPOTTOUC:
1. Aoyol (ratios)
e X XETIKOG AOyog ouptTANpwpaTIKWwy ToavoTiTwy (Odds Ratio)
e Adyog oxetikou kivduvou (Risk Ratio)
e Abyog oxeTIKOU aTiyuiaiou kivduvou (Hazard Ratio)
e AloyvwoTikdg Adyog cupttAnpwpoTikwy tBavotATwy (Diagnostic Odds
Ratio)
2. tutrotroinuévn diagopd péowy TINwy (standardized mean difference)

3. ouvteAeoTriC ouoxETiong (correlation coefficient)

2ZXETIKOG AByog ouummAnpwuarikwy miavorntwy (Odds Ratio)

O oxeTikdg AOyog CUNTTANPWHOTIKWY TTIBavoTHTWYV (0dds ratio) eival éva oT1aTioTikd JETPO
TO OTTOIO TTOCOTIKOTTOIEI TNV IOXU ME TNV OTToia cuoxetifovTal duo evdexoueva A kai B. Mo
ouyKekpIpéva opiletal wg 10 Adyo TnNG mBavotnTag eugavions Tou A TTapoucia Tou B
TPOG TNV MBavoeTNTa €U@Avionc tou A armoucia Tou B. Emedry o oxeTikdg Adyog
CUMTTANPWHATIKWY TTIBAVOTATWY Eival CUMMETPIKOC yia Ta evdexOueva A Kal B utropei va
OPIOTEN KAl QVvTIOTOIXA WG TO Adyo TNE MBavoTNTag EMPAviong Tou B Trapouasia tou A mpog
TNV mMBavoTNTa £UPAvIonS Tou B atrousia tou A.

- P(eupadvion tov A dedouévng mapovoiag tov B)

~ P(epgdvion Tov A SeSopévne amovaiag tov B)

. P(eupavion tov B Sedouévns mapovaiag tov A)

~ P(eupdvion tov B SeSouévne amovaiac Tov A)
Edv 1o OR 1couTal pe 10 1, autd onuaivel TTwg Ta dUo evdexdueva dev OXETICOVTAI

METAEU TOUC. EAV gival peyaAuTepo Tou 1, TOTE UTTAPXEI BETIKI) CUOXETION METALU Twy dUO



evOEXOMEVWV EVW QVTIOTOIXO €AV Eival MIKPOTEPO Tou 1, UTTAPXEI APVNTIKN CUCXETION
(George et al., 2020).

2XETIKOS Kivouvog (Risk Ratio)

O oxerikdg kivduvog (relative risk n risk ratio) opietal wg 10 Adyo T™NG mMOavdTNTAG
EMPAVIONG VOC ATTOTEAECUATOC € [HIa OPAda TToU eival eKTEBEINEVN OE Eva TTAPAYOVTa
TTPOG TNV mMOAvOTNTA E€UEAVIONS £VOC ATTOTEAECHATOC O MIa Opada trou dev gival
ekTEOEIUEVN OTOV TTAPAYOVTA.

RR P(amoteléouaroc ektebelévawy aTov mapiyovia)

- P(amoteAéouatog un ekteOeluévwv atov mapdyovia)

O apiBudg Tou TrpokUTITEl ATrd AUTO TO AGYO, Beixvel TTOCO PEYOAUTEPO 1 MIKPOTEPO
KivOuvo €xel éva ATOMO va euPavicel Eva aTTOTEAECUA OTAV eKTEDEI 0€ Eva TTaPAYOVTa OE
oxéon Pe éva atopo Trou dev £xel ekTeBEl (George et al., 2020).

Otav 10 RR 1coutal pe 1 autd onuaivel 0TI N EUPAVION TOU OTTOTEAECUATOG dev
emnpeadetarl amd TNV €kBeon otov TTapayovra. Otav 10 RR gival pikpotepo ammo 1,
ONMaivel TGS N €EKBECN OTOV TTAPAYOVTA HEIWVEI TOV KivOUVO EUQAVIONS ATTOTEAETIOTOG,
evw OTav eival peyaAuTtepo ammd 1, audvel tov KivOuvo eu@AvVIoONS ATTOTEAECUATOC
(George et al., 2020).

2XETIKOS oTiyuiaio¢ kivbuvo¢ (Hazard Ratio)
O oxeTik6g oTiyuiaiog kivduvog (hazard ratio) oe avtiBeon pe 1o OR kal To RR agopd 10
PUBG aANayrG evdg evdexouEvou AOyw MIaG TTAPEUPOAAG. Eival aAANAEVDETOC uE TIC
KAMTTUAEC emiBiwong (survivorship curves), o1 otroieg deixvouv o€ BAB0C xpdvou TTwE Eva
YEYOVOG eTTNPEACEl TTPOCWPIVA pia opada TTou gival uttd PeEAETN. O Opog Kivduvog
(hazard) 1coutal he TNV KAAON TNG KAUTTUANG £mRiwong rj aAAILG PE Tov apiBud Twv
eVOEXOMEVWV TTPOC TO XPOVO. AVTIOTOIXO O OXETIKOC OTIYMIaiog kKivouvog (hazard ratio)
QTTOTEAEI MG oUyKpIoN METAEU Buo hazard, dnAadr] peTalu dUO KAPTTUAWY ETTIRIWONG.
Méoa atrd autr TN ouykpion Oeixvel TTOOO YPHAYOPA QUTEG O KAWTTUAEG OTTOKAIVOUV N Wia
atrd TNV GAAN.

Otav 10 HR 1c0UTal e TO 1 dev UTTAPXEI KOBOAOU ATTOKAION METAEU TWV KAUTTUAWY,

ETTOMEVWG KAl OTIC DUO KAMTTUAEG N TBavOTNTa £vOC YEYOVOTOC va CUMPBE gival idia yia



oTToIadATTOTE XPOVIKN OTIyHr. Av TTAAI, To HR gival did@opo Tou 1, autd onpuaivel 611 duo
evdexOueva dev AapBdavouy xwpea Je Tov id1o pubud Kal ETTOMEVWG O KivOUVOC evOC aTOoU
otn Mia oudda diagépel ammd Tov KivOuvo e€vog atOuou otnv AAAn, yia oTToladrTToTe
XPOVIKF OTIYMN.

ZnMavTikd gival va avaeepbei emiong T TTpoKEINévou va xpnoluotroinBei 10 HR,

TTPETTEI OI pUBUOi Twv dUo hazards va eival otaBepoi (George et al., 2020).

Aiayvwaorikog Adyog ouummrAnpwuarikwyv méavoritwy (Diagnostic Odds Ratio)

OpiCetal wg 10 AGYO TWV CUMTTANPWHATIKWY TTIBAvVOTATWY (0dds) yia BeTIKO aTTOTEAET A
EVOC TEOT O QTOMO TTOU €XOUV MIG AcBEvela TTPOG TO AOYO TWV CGUMUTTANPWMHATIKWY
mOavoTATWY (0dds) yia OeTIKO QTTOTEAECUO €vOG TEOT O€ ATOMA TTOU Jev €XOUV TNV
aoBéveia. MTTopei eTTionNg va UTTOAOYICTEI XPNOIUOTTOIWVTAC TNV euaioOnaia (sensitivity)

kal TNV €10IkOTNTA (Specificity).

DOR = TF /FN
FP/TN
q
sens
DOR = 1 —sens
1 — spec
spec

H mipr Tou DOR kupaiveral atrd 10 0 €éwg 10 dtreipo. Oo0 PeYOAUTEPES €ival OI TIMEG
Tou, 1600 KaAuTepn didyvwon kavel 1o 1eoT. Av 1o DOR Traipvel Tipry 1 161 auTo onuaivel
o1 gival e€icou mMBavd va kavel cwoTr] diIdyvwaon JE TO va KAvel AavBaouévn (dpa dev
TTPOCPEPEI KAMIQ XPNOIMOTATA), VWD AV gival MIKPOTEPO TOU 1, QUTO ONUAIVEl OTI TEIVEI va
KAVEl TIG avTIBETEG BIAYVWOEIG ATTO QUTEG TTOU I0XUOUV OTNV TTpaypaTikotnTa (Glas et al.,
2003).

Turrormroinuévn diapopa uéowyv Tipwy (standardized mean difference)

2€ MIO TUXQIOTTOINMEVN EAEYXOMEVN MEAETN (randomized control trial) Evag cuxvog TpOTTOC
ouUYKPIONG METAEU TNG opadag eAéyxou (control group) Kal TNG opadag TepiTTTwong (case
group) cival n eupeon NS dIAPOPAC TWV MECWY TIHWV Twv dUO0 OPAdwY yIa KATTOI0
OUYKEKPIMEVO  OTTOTEAECMA. 2TV TIEPITITWON TTOU  VYiVETAl  OUYKPION  TTOAAWV

TUXQIOTTOINMEVWY  EAEYXOMEVWY HEAETWY, av Ol DIGQOPEC TWV MECWYV TIMWVY TTOU
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TTPOKUTTTOUV OTTO TIC MEAETEC gival aTnyv idia povada péTpnong 10T xpnoIPoTToIEiTAl éva
OTATIOTIKO METPO YIa TN ouvown Twv dedopévwy, TO OTToIO eival yvwoTd w¢ diagopd
Méowy TIHwyY (mean difference). Edv, o1 yéoeg TIMEC TTOU TTPOKUTITOUV eV Eival aTnyv idia
Movada, TOTE XPNOIWOTTOIEITAI N TUTTOTTOINMEVN DIaQopd PEcwV TIMwY (standardized mean
difference), n omoia givalr n dia@opd PECWY TIMWY BIAIPOUNEVN HWE TNV TUTTIKI ATTOKAION
(Andrade, 2020).

H tutrotroinuévn 81a@opd PECWY TIMWY XPENOIMOTTOIEITAl VI va JETPNOEI TO PEyeBOC
etmidpaong (effect size), 6tav 1a dedopéva eival cuvexeic petaBAnTéS. O1 TipéGg SMD TTOU
Kupaivovtal atro 0.2-0.5 Bewpouvtal xapnAég, otav kupaivovtal atrd 0.5-0.8 Bewpouvral
METPIEG Evw OTav gival TTAvw atro 0.8 BewpouvTtal uwnAég. EmitTAéov, 6tav 1o SMD icouTal
MEe 1o O, TOTE auTtd onuaivel 0TI dev UTTAPXEl Kapia diapopd PETAEU Twv OMAdwY TTOU
egetalovtal (Andrade, 2020).

1.3.3 MovTtéAha oTafepwyv Kal TUXAiwyVv ETIOPACTEWY

Mia peta-avdAuon ouvdudler Ta  PeyéOn  emdpdoecwv  (effect sizes) Twv
OUMTTEPIAOMBAVOUEVWY EPEUVWIYV, BETOVTAG CUYKEKPIMEVA BApn yIa KABE £peuva avaloya
ME TO PEyEBOC Tou BeiyuaTog (sample size) i Tnv diakupavon (variance) Tng. Ymdpxouv
duUo €idn OTATIOTIKWY HOVTEAWYV yIa autd TO OKOTTO: TO UOVTEAO OTOBEpWY eMOPACEWY
(fixed effects model) kai 10 povTEAO TUXCiWV eTIdpdoewy (random effects model) (Lee,
2018).

To povTéNO oTaBepwV eMOPATEWY UTTOBETEI OTI OAEC O1 EPEUVEG MIGG META-OVAAUCNG
E€xouv 1O idI0 PéyeBOC eTTidpaong, kal oTroladTroTeE JIOKUPAVON METAEU TWV EPEUVIDV
TTPOKAAEITAI €iTE ATTO AAON KaTd TN delyuaTtoAnuia, €ite Tuxaia. MNa 10 AOyo auto, agloAoyEi
MOVO TNV eC0WTEPIKN Slakuuavon NG kABe PeAETNG (intra-study variation) (Lee, 2018).

To povTtéAo Twv Tuxaiwy emdpdccwy, attd TNV AAAN, uTToBETEl OTI KABE £peuva €XEl
B1apopeTIKO HEYEBOC TTIOPAONG. ZUVETTWCE, AZIOAOYEI OXI HOVO TNV ECWTEPIKN DlaKUPavon
KGBe peAETNC AAAG Kai Tnv diakUuuavon PETAEU Twy peAeTwy (between study variation)
(Lee, 2018).

Adyw Twv TTAPATTAVW, N ETTIAOYI TOU KOATAAANAOU OTATIOTIKOU MOVTEAOU €CapTaTal

amd TNV Topoucia | pn TTapoucia etepoyévelag. Otav atmouciadel  eTEPOYEVEIQ,
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XPNOIMOTTOIEITAI TO HOVTEAO OTABEPWYV eMOPATEWYV. AvTiaToixa, dTav UTTAPXElI ONUAVTIKA

ETEQOYEVEIQ, XPNOIUOTTOIEITAI TO HOVTEAWY TUXaiwV emdpdocwy (Lee, 2018).

1.3.4 H diadikacia Tng pera-avaluong
Ta BApaTa TNG META-AVAAUCONG €ival Ta €ENC:
e AlaTuTTWON KATAAANAOU EPWTANATOG
e Avalitnon oxeTIKAS BIBAIOYypagiag
e EmAoyn Twyv gpeuviuy TTOU Ba CUUTTEPIANPOOUY TNV PETA-OVAAUCH
e EmAoyy Tou poviéAou TTOU Ba xpnoidotroinBei kol (OTaBepwyv 1 TUXAIWY
emMOPACEWYV) Kal DIEVEPYEIQ TNG META-AVAAUGCNG
o ‘EAeyx0G TWV EPEUVILV TTOU TTPOKAAOUV ETEPOYEVEIQ
1. avAAuon utto-ouddwy (subgroup analysis)
2. €Aeyxog euaiocOnaoiag (sensitivity test)

3. Meta-TraAivdpounon (meta-regression)

‘EAeyxog yia o@dAua dnuocicuong Pe Ttov €Aeyxo traAivOpdunong tou Egger
(Egger’s test).

1.4 AvaAuon OikTUou (network analysis)
H avadAuon SikTUwv aTToTeAEl pia agipd atrd SIadIKAgieg JE TIC OTTOIEC OTTTIKOTTOIOUVTAI KAl
avoAUOVTal OI OXECEIC METAEU BIAQOPETIKWY OVTOTATWY, WE TN BorBeia TG Bewpiag Twv

YPAQWV.

1.41 Aipgpeic ypdagol
‘Evag ypdeog G=(U,V,E) Bewpeital dipeprig €Aav O KOPUPES TOU PTTOPOUV VO XWPIOTOUV
o€ dUOo EexwpIoTa ouvoAa, U kai V, woTte kaBe akun E, va ouvdéel pia kopudry U ue pia
kopur V. AtroteAei uia 1diaitepn TTEPITTTWON Tou K-uEpOUC ypdeou, otav 10 k=2
(Pavlopoulos et al., 2018).

Ta dipepry dikTua, OVTAC MIG IBIAITEPN UTTOTTEQITITWON TWV YEVIKEUMEVWY BIKTUWY,

€xouv KATToIEC DIKEC TOUC 1ID1OTNTEG. AUTEG Eival:
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Babudcg (degree)

2€ £&va aTTAO, N KATEUBUVOUEVO YPAPo 0 PBaBudg evog KOUBoU opileTal wg Tov apiBud
TWV AKMWY TTOU TTPOCTTITITOUV TTAVW O€ auTOV Tov KOHPBO. Oco o peyaAog eival o BaBudg
€VOG KOUPBOU, TO0O TTEPICOATEPES AKUES TOV OUVOEOUV E AANOUC KOUPBOUG. ZNUAVTIKO va
ONMEIWBEL TTWG 01 KOUPOI e TO PeEYaAUTEPO BaBud o€ éva ypdPo ovoudlovTal KEVTPIKOI

kOupor (hubs) (Pavlopoulos et al., 2018).

2uvreAeorng opadorroinong (clustering coefficient)

O kaBoAikdg ouvteheoTrig opadotroinong (global clustering coefficient) utrodnAwver Tnv
Tdon mou €xel éva OiKTuo va oxnuatioel dIakpITéC ouddec. Mapouoiwg O TOTTKOG
OUVTEAEOTNC opadoTroinong deixvel TNV TAon evOg KOUPBOU VA AVAKEl O€ IO CUYKEKPIMEVN

ouGda (Pavlopoulos et al., 2018).

lMukvornra (density)
H tukvoTtnta evdg ypagou utrodnAwvel TTOCO apaidg | TTUKVOG eival €vag ypdgog

oUpQWVa e Tov apIBud Twv cuvdéoewy ava ouvolo kKOUBwy (Pavilopoulos et al., 2011).

Eikova 3: MNapadeiyuara evog TUKVOU Kai evos apaiol ypdeou (Alaeddini & Morgansen,
2016).
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1.4.2 T[poBoAn dipgpoug ypdagou

O1rwg Tpoavagépdnke, ot éva dipepr ypAago, ol kduPBol xwpilovtal og dUo EexwpIoTd
ouvoAa (U,V) kai o1 akuég (E) evwvouv KOUBOUG 01 OTToiol avAKouv Ot OIOQOPETIKA
ouvoha. Atd éva dipepéc BikTuo, eival duvatd va TrapaxBouv duo povopuepr dikTua, KABe
€va aTToTEAOUMEVO aTTO £va OVAXA OUVOAO KOUBWY. AuTr N HEBODOG KAAEITAI «TTPOBOAr»
KAl OUCIOOTIKA onuaivel Tn diEpelvNon TwY OXETEWV METALU KOUPBWY TOU idlou CuVOAOU.
H trpoBoAn civalr amapaitntn yia TNV avAAUGn TwV CUCXETIOEWV METACU KOUBWY TTOU
QVNKOUV OTO D10 OUVOAO. X& KABE povouepn ypd®o TTou £xel TTpoKUWEl atrd éva diuepn,
KOMUPBOI HE KOIVEG OAANAETIOPACEIC OTOV apXIKO Biuepn] ypd®o, cuvdéovTal METAEU TOUC

(Pavlopoulos et al., 2018).

projection

o

A S5,

v/ A
, /A AN
'y ’_“:—

Eikova 4: [Napadeyua diugpous SIKTUOU KA TwV QVTIOTOIXWV JOVOUERWY TTOU TTOOKUTITOUV

arro 1n diadikacia tng mpoLoAng (Paviopoulos et al., 2018).

1.4.3 Eidn dipepwyv BroAoyikwy SIKTUWYV
MevikdTEPQ, TO BIOAOYIKA BiKTUQ TTOU UTTOPOUV VO QVATTAPACTABOUV e DIMEPEIC ypAPoug
duvavral va XwpPIoTOUV Ot TEOOEPIC KATNYOPIEG: Ta OIKOAOyIKA diktua (TTOU

XPNOIMOTTOIOUVTAl  yId VA TTEPIYPAWOUV KOl VO  EPPNVEUCOUV  TIC OOMEC TWV
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OIKOOUOTNMATWY), Ta Bloiatpikd SikTua (TTOU XPNOCIMOTTOIOUVTAl YIG TN WOVTEAOTTOINON
TTOPAYOVTWY TTOU €TTNPEAlouv avBpwTTriveG aoBéveieg), 1a Piopopiakd diktua (TTou
XPNOIMOTTOIOUVTAI YIA TN MOVTEAOTTOINCN TwV GAANAEMOPACTEWY PETAEU TwV BIopopiwy)
Kal Ta ETONMIOAOYIKA SikTUa (TTOU EVW £XOUV KATTOIEG OMOIOTNTES ME Ta BloiaTpIikd dikTua,
Ta 0edopéva TOUC CUAAEYOVTAI KAl avaAUOVTal PE BACN TOV KABE aoBevr EEXwPIoTA 1 Kal

TNV TTOPEIO CUYKEKPIMEVWY aoBevEIWY O€ KATTOIEG TTEPIOXEC Tou TTAavVATN) (Paviopoulos et

al., 2018).

{ UD16
/
| BACE1 /P
Alzheimer’s (;”/ // CP2E1
.~ SNHG3 r /4
: | ‘&— UuD19
GOINZR paracetamol \\, CAH1
Breast cancer i
BC200 /
/ A PAR1
H1 i
o /4 CP2CJ
Bladder canceréji_.f"ﬁé’ MEG3 , (‘\ CP2C8
N MALAT1 aspirin \ er—
Disease INcRNA Drug Target

Eikova 5: MNapadeiyuara Bioiarpikwy SikTuwv (Pavlopoulos et al., 2018).

Aikruo yovidiou-aoc@éveiag (gene-disease networks)

To diktuo yovidiou-acBévelag eival évag dIPEPNS YPAPOS OTOV OTTOI0, TO TTPWTO GUVOAO
Twv KOPPwv atroteAeital amd acbéveleg kar 10 JeUTELPO CUVOAO atrd yovidia TTou
euTTAéKOVTOI O€ aoBéveieg. Evag kKbuBog aobéveiag kal Evag kKOuBog yovidiou cuvdéovTal

ME QKM JOVO €AV TO CUYKEKPIUEVO YOViDIO EUTTAEKETAI O€ QUTrV TNV acBéveia. EmAEoy,
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dedopEvou evog DIKTUOU yoviBiou-acBEévelag, UTTopei va rapaxBouv duo povouepn dikTua:
70 OiKTUO ME QVvBPWTTIVEG ACBEveEIEC OTTOU QOBEVEIEC ME KOIVA EUTTAEKOMEVA yovidia
ouvdéovTal PETAgU TOUG Kal TO BikTuo pE Ta yovidia 6trou dUo yovidia TTou EUTTAEKOVTAI
otnv idia acBéveia Al cuvdéovtal petagu Toug (Goh & Choi, 2012; Pavlopoulos et al.,
2018).

Genes

Diseases
OO0
000000

Eikova 6: MNapaderyua arrAol diktuou yovidiou-acBéveiag (Kontou et al., 2016).

2.YAIka ko1 M£Bodol

Ta teeutaia xpdvia Tapatnpeital éva peydAo evdiapépov otn WEAETN Twv INCRNAS, e
ATTOTEAECHA va £Xouv OnuoaioTroiNBei TTOAAEG €peuveg TTAVW O€ QUTd, Ol OTTOIEC OJWG
MEMOVWHEVA £XOUV HIKpn emTidpacn. [Na 10 Adyo autd, aTny TTapouaa Epyacia, ETTIAEXONKE
VO OUYKEVTPWOOUV OAeC O PETA-QVAAUCEIC QUTWY Twv gpeuvwy, dI6TI cuvdudlouv
TTOPATTANCIEC MEAETEC METAEU TOUC KOl ETTOMEVWG, TA QOTTOTEAECMATA TOUG E£XOUV
MeyaAuTepn aglommoTia. MpayuaTtotroiNdnke €101, CUCTNUATIKA avaokdtnon OAwv Twv
DIaBECIPWY PEAETWY, TTPOKEIMEVOU va BPeBOUYV, 01 HETA-AVAAUTEIC OI OTTOIEC TTEPIEXOUV TIG
ouoxeTioeig INCRNA e did@opeg aoBEveleg.

MNa 1o okotrd autd, Eyive avalitnon otnv Pubmed (PubMed, n.d.) SAwv Twv gpguvwv
ME To epwTnua: «“("long non-coding RNA" OR "long non coding RNA" OR "long noncoding
RNA" OR Incrna) AND (meta-analysis OR "meta analysis" OR metaanalysis)». Ta
KPITAPIA yIa va AneOei utrdwn pia peTa-avaAuon, oTnV OTATIOTIKA avaAuon ATAv:

1. n peTa-avaAuon va agopd Povo KUTTapa atro avopuwivo 1076 (Kal Ox1 CwiKO)
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2. TO QTTOTEAECUA TNG META-AVAAUCNG VA Eival OTATIOTIKA GNUAVTIKO

3. n METa-avAAUCN VO NV aQOPA TTOAUOPPICHOUG £vOg yovidiou INCRNA, aAAd Tnv

€kppaon Tou yovidiou aTO CUVOAO TNG.

A6 KABE PeTa-avAAUCT TTOU ETTIAEXONKE VO CUUTTEQIANPOEI OTNV CTATIOTIKA avaAuon,
aTTOQaCioTNKE va diatnenBouv o1 £€N¢ TTANPOPOPIEG:

e 10 Ovopa Tou INcRNA

e TO OVOMQ TNG CUOXETICOMEVNS QOBEVEIDG

e n TIUA p-value

e TO €iDOG TOU CTATIOTIKOU METPOU TTOU XPNOIMOTTOIET N KABe peTa-avaAiuon (mx HR)

e 1 TIUA TOU EKACTOTE OTATIOTIKOU PETPOU

e £dv €ival UTTEP-EKPPATHEVO 1 UTTO-EKQPACTHEVO TO INCRNA

e 0 HETPNTAG eTEPOYEVEIDC |2

o AETTTOMEPEIEG YIA KABE PeETa-avaAuon

o TTOOEC EPEUVEG CUVOAIKA CUUTTEPIANPONKAY OTNV KABE PETa-avaluon

e TTOOQ ATOMO CUVOAIKA ATTOTEAECAV TA OEIYMOTA GE OAEC TIC EPEUVEG

e 1 QUAR OTNV OTTOIa avrkouv OAa Ta dtoua

e 1 XWPA OTNV OTTOIO TEAEGTNKE N META-AVAAUCH

e TO £T0C OTO OTTOIO €yIVE N META-AVAAUON.

MNa v otatkl avdAuon emAEXBNKe 1o Aoyiouikd Excel tng Microsoft, e 1o otroio
EYIVE TTEPIYPAPIKN OTATIOTIKN TwV OeDOPEVWY TTOU GUAAEXBNKAvY, KaBWCE KAl OTTTIKOTToINON
TWV ATTOTEAETUATWY TNS OTATIOTIKAG AvAAUGCNG.

2TN OUVEXEIQ, Ol CUOCXETIOEIC TIOU TIPOEKUWAY ATTO  TIC  METO-QVAAUCEIG
xpnoigotroinénkav  yia tnv  mapaywyr evog dipepoug diktuou INcRNA-acBéveiag,
TTPpoKEIMEVOU va DigpeuvnBoUV TTEPAITEPW Ol OXECEIC METAEU TOUG KAl ETMITTAEOV Va
dnuioupynBei kKal 1o povouepéG BikTuo Twv INCRNAS T1a oTToia guTTAéKOVTONI OTNV idIa
aoBéveia. MNa 1o okomd autd, agloroiNOnke 10 Aoylopikd TTpdypaupa Tou Cytoscape
(Cytoscape: An Open Source Platform for Complex Network Analysis and Visualization,
n.d.; Su et al., 2014) koBwg kai To oTatioTikd epyaAeio NAP (Network Analysis Profiler)
(Theodosiou et al., 2017).
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3. AtroteAéouaTta

3.1 AvadnTtnon BiBAloypagiag
Apxika éyive avalntnon otnv Pubmed oT1i¢ 3 Maprtiou 2021 pe 1o akOAOUB0 £pwTna:
“("long non-coding RNA" OR "long non coding RNA" OR "long noncoding RNA" OR
Incrna) AND (meta-analysis OR "meta analysis" OR metaanalysis)”
Eugpaviotnkav cuvoAikd 518 atroteAéopara. Ao autd 1a 518 ID tng Pubmed
atroppiednkav Ta 236 yia Toug £€1S Adyoud:
e Ol £PEUVEC OTN META-AVAAUGCH QOXOAOUVTAV HE TTOAUMOPQPICHOUG KI OXI ME TNV
ékppaan Tou yovidiou Tou ekaoTwTE INCRNA
e 1 META-QVAAUCHN ATAV LN CTATIOTIKA GNMAVTIKN
e n META-avAAuon agopouce TNV Ekepacn TTOAWYV INCRNAS tautdxpova kai Ox1 evog
OUYKEKPIMEVOU

o DITTAEC eyYPAPES

€pEUVEG TToU Bev NTaV OXETIKEG ME peTa-avaAuon INCRNA (1Tx reviews, GWAS KATT).

A6 ta evatrouegivavra 282 Pubmed Ids mrpoékuwav 347 cuoxeTioerg (Mivakag 7)
peTagU INCRNAS kal aoBeveiwy (AOyw TOU OTI JIA JETA-QVAAUGT JTTOPET VO €XEI ETTIMEPOUC
peTa-avaAuoelg yia didgopa INcRNAS).

ACiCel va onueiwBei 611 GAeg 01 acBEveleg e TIC oTToieC cuaxeTioTnKav Ta INCRNAS ftav
didpopol TUTTOI KapKivwy. ETeidry pdAioTa TTOANEC UETO-QVAAUCEIS gpeuvoucay TN
ouoxETion evog ouykekpipévou INCRNA ue TTOAAG €idn kapkivwy, dnuioupyrBnke [ia
€101k KaTnyopia, n «multicancersy yia 11 aoBEveleg, N OTToia OTTWCE BNAWVEI Kl TO Ovoua
NG aPOPAd YEVIKA TTOANATTAG €idN KapPKivwV.

2UVOAIKG kartaypaenkav 76 dia@opeTikd INCRNAS kal 23 SI1aQOpETIKEC KATNYOPIES
aoBevelwv atrd TIG OTToiEC O 22 atToTeAOUV povadikéC aoBéveliec/kapkivoug Kar n 23"
agopd TV emTAéov Katnyopia acBévelag «multicancers» n otoia OTTWG TTPO-
avaQEPBNKE eUTTEPIEXEI TTOAAOUG BIaPOPETIKOUC KAPKIVOUG.

O1 TTANpOoYoOpIEG TTOU KPIBNKAV ONUAVTIKEG, ATTOBNKEUTNKAV HE MOPPr METABANTWYV WG
€eng:

e yia 1O Ovopa Tou INcCRNA

IncRNA symbol: katnyopikr JeTaBANTA (76 KaTnyopieg)
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yIa TO OVOMQ TNG CUOXETICOMEVNG ACBEVEInG

disease name: katnyopIkr METABANTA (23 KaTNyopiEs)

yla TNV TiuA p-value

p-value: TToooTIKN HETARANTA

yla TO €iD0OC TOU GTATIOTIKOU UETPOU TTOU XPNOIUOTTOIEN N KABE peTa-avaAuon
statistic met.: katnyopikn peTaBAnT)
katnyopiec: DOR, HR, OR, RR, SMD, unknown

YIQ TNV TIUA TOU EKACTOTE CTATIOTIKOU HMETPOU

statistic met. value: TToo0TIK HETABANTA

YIO TO €QV EiVAl UTTEP-EKPPACTEVO 1) UTTO-EKPPacévo TO INCRNA
expression pat.. KaTnyopIkr} METARANTN

KATNyopieg: upregulated, downregulated

yIa TOV JETPNTH ETEPOYEVEIDC |2
12(%): TTOCOTIKN METORANTH TTOU WETPAEI TO TTOCOCTO TNG ETEPOYEVEIAG METALU TWV

ETTIMEPOUG EPEUVILY

yIa ETTITTAEOV AETITOUEPREIEG VIO KABE peTa-avaluon

Studylnfo: katnyopik peTaBANTA

Katnyopieg: case-control, disease-free survival, distant metastasis, group
diagnosis, lymph-node metastasis, overall survival, recurrence-free survival,

relapse-free survival, tumor grade, tumor prognosis, tumor stage, unknown

yla TO TTO0EG £PEUVEC GUVOAIKA CUUTTEPQIANYONKAY OTNV KABE pETa-avAaAuon

NumsStudies: TToooTikr) HeTARANTA
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e yia 10 TTOCA ATOUA CUVOAIKG aTTOoTéEAECQV Ta DEiyATA O OAEG TIC EPEUVEC

Numindiv: TToooTikr} yeTaBANTA

e yIQ TN QUAr TNV OTTOIa aVAKOUV OAQ TA ATOMO

Race: kartnyopikr) ETABANTA

katnyopieg: Asian, Caucasian, multiple (yia TTepico0TEPEG ATTO PIO QUAEG OE pIa

METavVAAuoN), unknown

e VIO TN XWPA TNV OTToia TEAEOTNKE N META-AVAAUGCN

Country: katnyopikn METARANTA

katnyopieg: China, Greece-Turkey, Iran, Iran-UK, multiple (6tav n peta-avaiuon

€yIVE ATTO ETTIOTNMOVEG O€ TTEPIOTOTEPEG aTTd dUO XWpPES), unknown, USA-China,
USA-UK, ltaly-Sweden, USA-ltaly, Canada-China, Malawi-China, Egypt-Saudi
Arabia

e VIO TO £TOC OTO OTTOIO EYIVE N META-QVAAUCH

Year: Katnyopikr JETARANTN
kaTnyopieg: 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021

A

1| PubmedID | IncRNA symb ~

62 33398336
63 30147339
64 30904361
65 29163187
86| 29029523
67 26763654
68 32908508
69| 31885739
70 31251476
al 31227613
72 32653201
i) 32280301
74 32720600
73 32658414
76 32460591
i 27738631
78 30147339
79 27672656
80| 31914026
81 27825121
82 27348443

B

FTX
GAPLINC
GAPLINC

GAS5

GASS

GAS5
GHET1
GHET1
GHET1
GHET1
GHET1
GHET1
GHET1
GHET1

H18

H19

H18

H19

H18

H13

H19

C
Disease name |~
multicancers
gastric cancer
multicancers
multicancers
multicancers
multicancers
gastric cancer
multicancers
multicancers
multicancers
multicancers
multicancers
multicancers
multicancers
bladder cancer

igestive system cance
gastric cancer
gastric cancer
multicancers
multicancers
multicancers

D
significan =
yes
yes
yes
yes
yes
yes
yes

yes

yes

H

p-value| - |tisti( = istatistic met. val ~ | Expression pl ~ | 172 (§ =

E E G
0.00700 HR 1.58
0.01 HR 1.49
0.001 HR 1.66
0.001 HR 0.51
0.001 HR 0.40
0.00001 HR 0.38
HR 2.28
0.001 HR 2.40
HR 2.30
0.00001 HR 2.59
0.00010 HR 2.23
0.00001 HR 2.02
0.00100 OR 2.83
0.00100 HR 2.75
DOR 26.00
0.001 OR 4.48
0.03 HR 1.51
0.00001 OR 0.19
0.00001 HR 1.62
0.001 HR 1.08
0.001 HR 1.19

upregulated
upregulated
upregulated
downregulated
downregulated
downregulated
upregulated
upregulated
upregulated
upregulated
upregulated
upregulated
upregulated
upregulated
upregulated
upregulated
upregulated
downregulated
upregulated
upregulated
upregulated

Eikova 7: 2TiyudTutro amo 10 OUVOAO dedouévwy.

~ |NumStudi ~ | Numlin¢ -

| J K
Studylnfo

683  owverall survival 8

0 overall survival 2

0 overall survival 7

0 overall survival 10

0 overall survival 8

overall survival 4

0 overall survival 8

0 overall survival 5

0 overall survival 7

47 overall survival 7

overall survival 8

0 overall survival 12

45.6/mph-node metastasi 16

overall survival 12

group diagnosis 5

[ tumor stage 5

641 overall survival 4

o tumor stage 3

90 overall survival 10

38.6 overall survival 10

overall survival

E

937
123
879
730
507
328
553
464
553
493

1114

920
348
345

238
1318
1234

M N
Race ~ | Count ~
Asian  China
Asian  China

unknown  China
multiple  China
unknown  China
unknown  China
Asian  China
Asian  China
Asian  China
Asian  China
unknown China
Asian  China
unknown  Iran

unknown unknown

multiple
Asian

multiple
Asian
Asian
Asian

unknown

China
China
China
China
China
China
China

(8]
Year -
2021
2018
2019
2017
2017
2016
2020
2019
2019
2019
2020
2020
2020
2020
2020
2016
2018
2016
2020
2016
2016
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3.2 21aTioTIK AvaAuon

3.21 TalncRNAs pg T0 HEYaAUTEPO APIBUO OTATIOTIKA CNHUAVTIKWYV

OUOXETIOEWYV

Most frequent IncRNAs

n_

MALAT1 HOTAIR UCA1 PVT1 XIST NEAT1 TUG1

Eikova 8: Aidypauua twv IncRNAs mmou supavilovrar ue 1ic ueyaAdrepn ouxvornra.

Ta IncRNas e TIG TTEPICOOTEPEC CUOXETIOEIC €ival Ta €EAC:

MALAT1
To MALAT1 cixe 1I¢ IO TTOAEG ouoxeTioeIiC (43 OUVOAIKA). BpéBnke Ot gival uTrep-

ekppacpévo o 11 dapopeTika €idn Kapkivwv aAAd kal oTnv Katnyopia multicancers
(Eikéva 9).
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MALAT]_ ® upregulated

RENAL CELL CANCER

OVARIAN CANCER
OSTEOSARCOMA
OESOPHAGEAL CANCER
NON-SMALL CELL LUNG CANCER
MULTICANCERS

LUNG CANCER
HEPATOCELLULAR CARCINOMA
GLIOMA

DIGESTIVE SYSTEM CANCER
BREAST CANCER

BLADDER CANCER

Eikova 9: Aidypauua twv ouoxeriCouevwy acgBeveiwy tou MALATT.

HOTAIR
To HOTAIR €xer 31 ouoxetioeig pe 9 €idn aoBeveiwv kal tnv €8Ik KATnyopia

multicancers. Ze 0Ae¢ AAtav utrep-ek@pacpévo (Eikova 10).

H OTAl R ® upregulated

OVARIAN CANCER

OESOPHAGEAL CANCER

MULTICANCERS

HEAD AND NECK SQUAMOUS CELL CARCINOMA
GASTROINTESTINAL CANCER

GASTRIC CANCER

DIGESTIVE SYSTEM CANCER

COLORECTAL CANCER

CERVICAL CANCER

ACUTE LEUKEMIA

Eikova 10: Aidypauua twv ouoxeri{ouevwy acBeveiwyv tou HOTAIR.
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UCA1
To UCA1 ¢€xel 23 ouoxetioeig pe 11 €idn acBeveiwyv. Ze GAEC gival UTTEP-EKPPACHEVO
(Eikéva 11).

UCA1 » upregulated

OSTEOSARCOMA
OESOPHAGEAL CANCER
NON-SMALL CELL LUNG CANCER
MULTICANCERS

LUNG CANCER
HEPATOCELLULAR CARCINOMA
GLIOMA

GASTROINTESTINAL CANCER
DIGESTIVE SYSTEM CANCER
COLORECTAL CANCER
BLADDER CANCER

Eikova 11: Aidypauua rwv cuoxeri{ouevwy acBeveiwyv rou UCAT.

PVT1
To PVT1 éxel 19 ocuoxeTtioelg e 7 DIaQOPETIKA €idn acBeveiwy. Ze OAeC ATAV UTTEP-

ekppaopévo (Eikéva 12).
PVT1 ® upregulated

RENAL CELL CANCER
NON-SMALL CELL LUNG CANCER
MULTICANCERS

LUNG CANCER
HEPATOCELLULAR CARCINOMA
DIGESTIVE SYSTEM CANCER

CERVICAL CANCER

Eikova 12: Aidypauua twv cuoxeri{ouevwy aoBeveiwyv tou PVTT.
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XIST
To XIST €xel 11 ouoxeTioeig pe 4 €idn aoBevelwy. 2e ONeG gival utTep-eKPPacEVO (Eikdva

13).

XlST w upregulated

OSTEOSARCOMA
OESOPHAGEAL CANCER

MULTICANCERS

DIGESTIVE SYSTEM CANCER

Eikova 13: Aidypauua twv ouoxeTiCouevwY aoBeveiy Tou XIST,

NEAT1

To NEAT1 €xel 11 ocuoxeTtioeic ye 6 €idn acBeveiwv. MNa 1OV PIVOPAPUYYIKO KAPKIVO
(nasopharygeal cancer) pia HETA-QVAAUGCH TO BPEAKE UTTO-EKPPACHEVO KAl MIO UETO-
avaAuCon 1O BPAKE UTTEP-EKPPACHEVO. Z& OAEC TIC UTTOAOITTEC CUOCXETIOEIC Eival UTTEP-

ekppaopévo (Eikéva 14).

N E AT 1 = downregulated

m upregulated

OSTEOSARCOMA
NASOPHARYNGEAL CANCER
MULTICANCERS

LUNG CANCER

DIGESTIVE SYSTEM CANCER

BREAST CANCER

Eikova 14: Aidypauua twv cuoxeri{ouevwy acgbeveiwv tou NEATT.
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TUG1
To TUG1 éxel 10 cuoxeTioelg he 3 aoBEveleg. 2e OAeC PpEONKe uttEp-eKPpacpuévo (Eikdva
15).

TUGl upregulated

OSTEOSARCOMA

MULTICANCERS

ACUTE LEUKEMIA

l . ; . l

Eikova 15: Aidypauua twv ouaxeTi{ouevwy aoBeveiwy tou TUGT.

3.22 TalncRNAs pg TO MIKPOTEPO APIOUO CTATIOTIKA CNUAVTIKWY CUCXETIOEWYV
Evdiagpépov mrapoucidalouv ta INcRNAs 1Tou dev Bpébnkav va €xouv peydAo apiBuo
OUOXETIOEWV.

MNa 25 amd 1a 76 INcRNAs, kataypd@nke POAIC pia CUuoxETIon ME KATTOIO €id0¢
aoBévelng. Autd cival Ta MIR31HG, TUBA4B, SNHG3, CASC15, LINC-UBC1, CYTOR,
NKILA, DLX6-AS1, TINCR, FAM83H-AS1, AKO01796, FEZF1-AS1, LOC285194, FTX,
MVIH, HOXD-AS1, NORAD, KCNMA1-AS1, SNHG7, LET, TP73-AS1, LINC00341,
TUSC7, LINC0O1297, LINCO1627.

EmmAéov, yia Ta 14 ard 1a 76 IncRNAs (LINC01133, SChLAP1, LUCAT1, CASC9,
SNHG20, FOXD2-AS1, LINCO01296, GAPLINC, PCAT14, HNF1A-AS1, SNHG16,
HOXA11-AS, BLACAT1, LINC00460) kataypd@Ttnkav dUo Jdvo CUCXETIOEIC.

MNa 10 IncRNAs (SNHG1, LINC00511, SOX2-OT, CCAT1, ROR, DANCR, SNHG12,
GAS5, BANCR, LINC0O0472) kataypd®nKav TPEIC CUCXETIOEIG.
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Na 4 IncRNAs (SNHG15, PCAT-1, ANRIL, PANDAR) kataypd@nkav TECOEPIG
OUCOXETIOEIC.

MNa 8 amrd 1a 76 InNcRNAs (ZFAS1, SNHG6, LINC00152, ATB, SPRY4-IT1, BCAR4,
AFAP1-AS1, CASC2) kataypa@nKav TTEVTE CUOXETIOEIG.

2UVOAIKG BnAadr yia 61 atd 1a 76 INcRNAS kataypd@nkav 10 TTOAU 5 CUOXETIOEIC.

3.2.3 O1 aoBéveieg HE TO HEYAAUTEPO APIBUO OTATIOTIKA ONHAVTIKWV
OUOXETIOEWYV

Most frequent diseases

DIGESTIVE BREAST CANCER OSTEOSARCOMA OESOPHAGEAL NON-SMALL CELLGASTRIC CANCER BLADDER
SYSTEM CANCER CANCER LUNG CANCER CANCER

Eikova 16: Aidypauua twv aOBeVeEIV TTOU gUpavidovral U Tn NEYAAUTEQN TuxvoTnTA.

Kapkivog Tou memrTikou ouornuarog (digestive system cancer)
O kapkivog Tou TETTTIKOU ouoTAuaTtog €xel 18 ouoxetioelg pe 10 diagpopeTika INcCRNAS.

Ta 9 Bpébnkav utrep-ekPpaopéva kal éva, To MIR31HG Atav utro-ekppacuévo (Eikdva
17).
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| digestive system cancer

‘ m downregulated

m upregulated

SPRY4-IT1
PVT1

. NEAT1
MIR31HG

. MALATL
HOTAIR
H19
ATB

Eikova 17: Aypauua twv ouoxeni{ouevwy IncRNAS Ttou Kapkivou TOU TTETTTIKOU

ouoTNUATOCS.

Kapkivog rou orjBoucg (breast cancer)
O kapkivog Tou oT1B0¢ £xel 13 cuoxeTioelg pe 8 diagopeTikd INCRNAs. Ta 5 ammd autd

gival UTTEP-EKPPaCHEVa Kal Ta 3 UTTO-EKPPacuéva (Eikdva 18).

| breast cancer

m downregulated

® upregulated

| MALAT1
% LINCO0472
LINC00341

HOTTIP

CCAT2

BCAR4

Eikova 18: Aidypauua twv ouaxen{ouevwy INcRNAs rou kapkivou Tou athiBoug.
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Ooresoodpkwyua (osteosarcoma)
To ooTeoocdpkwpa €xel 13 cuoxeTioelg pe 7 dlapopeTika INCRNAS, Ta otroia eival OAa

uTTEp-eKPpacpéva (Eikéva 19).

osteosarcoma

» upregulated

‘ XIST
UCA1
TUG1

NEAT1
MALAT1
HULC

BCAR4

Eikova 19: Aidypauua twv ouoxeri{ouevwy INcCRNAS Tou 00TEOCAPKWUATOS.

Kapkivog rou oiocogdyou (oesophageal cancer)
O kapkivog Tou oicopayou éxel 10 cuoxeTioelg pe 9 diagopeTikd INcRNas. Ta 8 atrd autd

gival UTTEP-EKPPaCHEVD Kal Eva Eival UTTO-EKPPacuEVO (Eikova 20).

oesophageal cancer

m downregulated

XIST ® upregulated

UCA1
PCAT-1
MEG3
MALAT1
LINCO0460
HOTAIR
CASC9
AK001796

Eikova 20: Aidypauua twv ouaxeri{ouevwy INCRNAS Tou oico@payikoU KapKivou.
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Kapkivog¢ rou mmveduova (non-small cell lung cancer)
O kapkivog Tou Trveupova €xel 10 cuoxetioelg pe 6 diagopeTikd INCRNAs atd ta otroia

Ta 5 €ival UTTEP-EKPPACHEVA Kal TO 1 gival uTTo-ekQpacuEvo (Eikdva 21).

non-small cell lung cancer

m downregulated
® upregulated
UCA1
PVT1
MEG3
MALAT1

LINCO1133

ANRIL

Eikova 21: Aidypauua twv ouaxerifouevwy INCRNAS Tou un-uikpoU KUTTQPIKOU KapKivou

TOU TTVEUOVA.

raorpik6¢ kapkivog (gastric cancer)

O yaoTpIkdg kapkivog €xel 10 cuoxeTioelg he 8 diapopeTika INCRNAS. Ta 7 atrd autd ival
UTTEP-EKPPOCUEVA evw Eva (TO H19) BPEBNKE KAl UTTEP-EKPPATHEVO KAl UTTO-EKPPATHEVO
(Eikdva 22).

gastric cancer

= downregulated

® upregulated
HOTAIR ik o

H19
GHET1
GAPLINC
CCAT2
CASC15
ANRIL

AFAP1-AS1

Eikova 22: Aidypauua twv ouaxeTi{ouevwy INCRNAS Tou yaoTpikoU KapKivou.
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Kapkivog tng oupodoyou kuorng (bladder cancer)
O kapkivog TNG oupodOXOU KUOTNG €XEI 7 CUOXETIOEIG PE 3 Dia@opeTIKd INCRNAS Ta oTroia

gival 6Aa utrep-ek@pacuéva (Eikéva 23).

bladder cancer

» upregulated

UCA1

MALAT1

H19

Eikova 23: Aidypauua twv ouayerilouevwy INcRNAS tou kapkivou 1ng oupodoxou
KUOTNG.

3.24 AemrTopépeieg yia TiIg peTa-avaAvoeig (Studyinfo)
A6 mic 347 ouoxetioeic o 305 agopoucav T cuvoAikl emiBiwon (overall survival)
(Eikdva 24).

* overall survival

* group diagnosis

® lymph-node metastasis
* tumor stage

® disease-free survival

® distant metastasis

* recurrence-free survival
* unknown

¥ tumor prognosis

* relapse-free survival

Eikova 24: Aidypauua TTiTag OXETIKA UE TIC YEVIKES TTANOOQOPIES TWV EPEUVIIV TTOU
ouuTTEPIARPONKAV.
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3.25 To poriBo ékgpaong Tou INcCRNA (Expression pattern)
A6 1IC 347 cuoxeTioelg, o1 319 agopoucav INCRNAs ta otroia utrep-ek@pAalovtal o€

aoBéveieg kal o1 28 INcCRNAs Ta otroia utto-ek@pdlovTtal (Eikdva 25).

Expresssion pattern

28

| /N

* downregulated

* upregulated

Eikova 25: Aidypauua mTitag OxeTika ue 1o porifo ékppaons twy IncRNAs mou mpokaAolv
QOBEVEIES.

3.2.6 OuAnf (Race)

Méavw atod 10 50% 1wV aTdpWY TTOU TIMEAV PMEPOC OTIG EPEUVEG TWV META-AVAAUCEWY NTAV
kaBapd AcIATeg, ue MOAIG TO 2% va gival KaBapd Kaukdoiol evw 10 27% atroteAouvTav
atd Kaukaoioug kai Aciateg padi. INa 1o 15% twv cuoxetioswy dev divodTav TTAnpogopia

yia tn QUAR (Eikéva 26).

Race

/] =6% ® Asian
‘ ‘ / * Caucasian
27% —— = multiple
 — * unknown
/

2%

Eikova 26: KukAikO OiQypauua OCxXETIKA [E TIC OUXVOTNTEC TwWV QUAWY TTOU
OUUTTEPIANQPONKAVY OTIC UEAETEG.
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3.2.7 Xwpa (Country)

2tnv Kiva die€dxOnke 10 CUVTPITITIKO TTOC00TO Tou 88.18% Twv HETA-avaAUCEWY (N
aAAIWG 306 atrod TIG 347) VWD CUMMETEIXE KOl € AAAEC META-QVOAUCEIC O CUVEPYQTIa JE
AAAeG xwpeg. MeEvTte peTa-avaAuoelg povo (1.5%) Eyivav pe tn cuvepyaoia ALEPIKAC Kal
Hvwpuévou BaoiAgiou. MNa 11 peta-avaAuoelg (3.17%) dev divotav TAnpogopia (Eikdveg
27,28).

Country

)

ail=y

DI 4\ * China
P2

\ L
\ Lﬂﬂﬂl\ * unknown
)\\ | " ® USA-China
» USA-UK
® multiple
¥ [ran
* USA-Italy
* Greece-Turkey
* Canada-China

* Malawi-China

Eikova 27: KUKAIKO OIdypauua OXETIKA UE TIC OUXVOTNTEC TWV XWPWV TTOU
OUUTTEPIANPONKAVY OTIC UEAETEG.

* China
* unknown
= USA-China
¥ USA-UK
® multiple
¥ Iran

/ * USA-ltaly

S —

* Greece-Turkey

\ﬂ ¥ Canada-China
- 88.18%

* Malawi-China

Eikova 28: KUKAIKO O1Qypauua OXETIKG UE T TTOCOOTA TWVY XWPWVY TTOU CGUUTTERIANQBNKav
OTIC UEAETEC.
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3.2.8 ’'Evog dnuooiguong tng £épguvag (Year)

Ava@opika e Ta £€1n, T0 2017 die€axOnkav o1 o TTOAAEG PETA-avaAUCEIC (85), evw TO
2018 kai 1o 2020 eTriong eixav TTOAAEC pETA-QVAAUCEIC (74 kal 64 avTioToixa). Na 1o 2021
N TTANPoQopia gival ca@wg EANITTAC, apou Ta dedopéva CUAAEXTNKAY OTNV GPXT] TOU £TOUC
(3 Mapriou 2021) (Eik6va 29).

14

7
3

2014 2015 2016 2017 2018 2019 2020 2021

Eikova 29: Aidypauua 1mou avarrapiord 10 TTARBOS Twv OXETIKWY UETA-QVAAUCEWY TTOU

Eyivav 1a TEAEUTAI xpOVIa ava €10G.

3.29 ZTATIOTIKI AVAAUON TTOCOTIKWYV METABANTWY

lMivakag 1: Mepypa@ikn OTATIOTIKA TWVY TTOCOTIKWY UETABANTWV.

ITATIOTIKO PETPO 12 ApB6G pedetwv ApBuog atopwv
AplOpog eyypadwv 318 345 336
Méon tun 27.03 9.01 1048.38
Turkn anokAion 32.63 6.48 1163.85
Awdpeoog 1.25 8 839.50
EAdyiotn Tiun 0 2 62
Méyiotn i 100 48 11292
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MAnpogopia yia 1o |2 Arav diaBéoiun oTigc 318 amd Ti¢ 347 eyypagéc. O uéoog 6pog Tou
nrav 27.03 pe 32.63 TUTTIKA atrOKAIoN. YTTNPXAV KOl £PEUVEC HE KOBOAOU ETEPOYEVEIQ
(I°=0) aAAG kai €peuveg ue 100% etepoyéveia (12=100) (Mivakag 1).

01 345 o116 TI¢ 347 eyypaQEC TTEPIEIXOV TTANPOPOPIA YIa TO TTAABOG TWV EPEUVIIV TTOU
XpnoipoTtroINenkav o€ kAbe peta-avaiuon. Kard péoo opo utrjpxav 9.01 £peuveg oe KABE
METO-aVAAUCN, Kol N TUTTKA amokAion Atav  6.48. KAarmoleg pETA-avaAUoEIg
XpNoIhoTTOINCAV JOVO 2 €PEUVES, EVW N QvAAUCN ME TIGC TTEPICOOTEPEC EPEUVEC TTEPIEIXE

48 diapopeTikES Epeuvec. H didueoog Bpébnke 8 (Mivakag 1, Eikéva 30).

NumStudies

60
50 3
40 :
30

20 —

10 |—

t

B NumStudies

Eikova 30: Onkoypauua yia Tov apiBud tTwv UEAETWYV OE KABE ueTa-avaAuon.

O1 336 a1 TIg 347 eyypaAPESG CUYKEVTPWOAV TTANPOPOPIa yIa TO CUVOAIKO TTAABO0G
TWV atOPWV aTTd OAEC TIC £pEuvEC MIag peTa-avaAuong. Kard péoo 6po Bpébnkav 1048
AaTopa ava heTa-avaluon evw n TUTTIK atrokAion ftav 1163.85. O eAdx10Tog apIBuog Twv
atépwWV gival 62 evw UTTAPXEI KAl PETa-avaAluon he 11292 atopa. H diduecog sival 839.50

yia autry TNV peTapAn (Mivakag 1, Eikova 31).
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Numindiv

12000
10000 :

8000

6000

4000

0 “
1
B Numindiv

Eikova 31: @Gnkdypauua yia tov apiBud Twv arouwyv TTou TTHpav UEpos o€ KABE uera-
avaiuon.

3.3 AvaAuon JIkTUOU

3.3.1  AvdAuon 8ikTUOU TTOU CUMTTEPIAQUBAvEI TNV KaTtnyopia multicancers

‘Etraira a1md TNV TTEQIYPAQPIKN OTATIOTIKA, TTPAYUATOTTOINONKE Wi avaAuon SikTUou. ApXIKA
atrd 10 CUVOAO BeBOMEVWY, ATTOUOVWONKE HIa AIOTO E OAEG TIC DIAPOPETIKEG CUOXETIOEIG
peTagu INCRNA kai aoBévelag (76 INcRNAs — 22 aobéveleg + multicancers), kaBug eTTiong
Kal Ta BApn Twv cuoxeTioewy, (dnAadr mooeg Qopég Eva povadikd INCRNA Bpébnke va
oxeTiCeTal hE pIa povadikry acBévela), TTPokeIEVoU va TTapaxOei dipepég dikTuo INCRNA-

aoBévelag (Tutrou yovidiou-aaBéveiag) (Mivakag 8).
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1 |IncRNA disease weight
2 |AFAP1-AS1 ‘gastric cancer R
3 |AFAPI-AS1 multicancers 4
4 |AK001796 oesophageal cancer 1
3 |ANRIL gastric cancer 1
6 |ANRIL multicancers 2
7 |ANRIL non-small cell lung cancer 1
8 |ATB digestive system cancer 2
9 |ATB multicancers 3
10 |BANCR gastrointestinal cancer 1
11 |BANCR multicancers 2
i ‘:ECARAI breast cancer 1
13 |BCAR4 multicancers .
14 |BCARA osteosarcoma 2
15 BLACAT1 multicancers 2
16 |CASC15 gastric cancer 1
1?7:6.6.5(:2 multicancers 5
18 |CASCS multicancers 1
19 |CASCS oesophageal cancer 1
20 |CCAT1 Cholangiocarcinoma 1
21 |CCAT1 multicancers 2
22 |CCAT2 breast cancer 1
23 |CCAT2 Cholangiocarcinoma 1

Eikova 32: Zniywidrurmmo amo 1 Aiota ue mic ouaxetioeic IncRNA-acBéveiag (ue v

karnyopia multicancers) kaBwg kai Ta avrioroixa Bapn.

Network Analysis Profiler (NAP)
Karémmv, 10 apxeio petapoptwdnke o1o diadikTuakd oTtaTioTikO gpyaAeio NAP (Network
Analysis Profiler) (Theodosiou et al., 2017) atmd 61mou TTAPONKAV YEVIKEG TTANPOPOPIES

TOTTOAOYIAC OXETIKA HE TO BiKTUO.
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lMivakac 2: Tlivakag pe TIC YEVIKES TTAnpo@opies tommoAoyiac tou Oiktuou IncRNA-
acBeveiwv (ue Tnv karnyopia multicancers) mou ummoAoyiotnkav ammo 1o NAP.

Ap1O166 kOpPwv (Number of nodes) 99
Ap10166 akpwv (Number of edges) 157
Mukvotnta (Density) 0.03
Zuvteheotiig opadonoinong (Clustering coefficient) 0

O apiBudg Twv akpwy (BNAadr Twv DIOPOPETIKWY CUCXETIOEWY) OTO BIKTUO UE TNV
katnyopia multicancers Ppédnke 157, evw o apiBudc twv KOPPwv (INcRNAs kai
aoBéveleg) 1IocouTal hE 99, OTTwG ATav avauevopevo. Emeidry 1o dikTuo eival diuepeg, o
OuVTEAEDTNC opadoTroinong Bpebnke 0. ETTAéov N TTUuKvOTNTA TOU BIKTUOU UTTOAOYIOTNKE
w¢ 0.03, TTou onpuaivel TTwg 10 dikTuo gival TTOAU apaid (Mivakag 2).

Karémyv, amd 10 NAP £yive dnuioupyia Tou POVOUEPOUC ypdgou Twv INCRNAS
TTPOKEIMEVOU VA YiVEI EEXWPIOTA avAAUON YIa TIC OXETEIC TOUG. Agv TTAPAXONKE MOVOUEPNS
YPAYOS via TIC aoBéveieg TTAPOAa auTd, MIAG KAl OAEC ATAV KAPKIVOI KOl ETTOMEVWG N

avaAuon tou SiIKTUOU auTou Ba riTav doKoTN.

Cytoscape

2Tn Ouvéxela, aglotroindnke 1o Aoyiopikd Trpoypappa Tou Cytoscape (Cyfoscape: An
Open Source Platform for Complex Network Analysis and Visualization, n.d.; Su et al.,
2014), TTPOKEIMEVOU VA YIVEI JIA KAA OTITIKOTTOINGN Tou BIKTUOU PETAEU Twv INCRNAS kal
Twv aoBevelwy. AKOUN EeTTaAEi@ONkav o1F TTANPOPOPIEC yIa TNV TOTTOAOYiQ, TTOU
utroAoyiotnkav ammd 10 NAP, péow Tou epyaAciou Network Analyzer tou Cytoscape

(Mivakag 3).
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lMivakac 3: ArmoreAéouara tng orarioTikNg avaAuaong rou Network Analyzer tou Cytoscape,

yia 10 SikTuo INCRNAS Kai aoBeveiwv.

Ei60¢G OTATIOTIKOU PETPOU Twn

Ap10p6¢ kOppwv (Number of nodes)

ApOpu6¢ akpwv (Number of edges)

Méoog ap1Opog yertovwy (Avg. number of neighbors)
Awapetpog Siktvou (Network diameter)

Aktiva Siktuou (Network radius)

Xoapaktnplotikd pakog povortariov (Characteristic path length)
Zuvteheotig opadonoinong (Clustering coefficient)

Mukvotnta Sdiktvou (Network density)

Exepoyévela Siktvou (Network heterogeneity)

Zuykévrpwon Siktoou (Network centralization)

Zuvbebepéva ovotatika (Connected components)

99
157
3.17
6
3
2.61

0.03
2.17
0.66

MNa v KaAUuTtepn OTITIKOTTOINCN Tou dipepoug OIKTUOU, OI KOUPol Pe Ta INcRNAs

XPWHMATIOTNKAV HE TTPACIVO XPWHA, EVW O KOUPBOI ME TIC GOBEVEIEC XPWHATIOTNKAV HE

MTTAE Xpwpa. OAo 10 dikTUO TTapoucIddeTal he KUKAIKY diappuBuion (Eikéva 33). Méow

QUTAC TNG OTTTIKOTTOINONG £TTaANBeveTal Eavd, TTwG TO BIKTUO AUTO €ival OXETIKA apald

(AauBavovtag utrown Travra 10 TARB0C Twv KOUBwWYV). EvBiagépov TTapousiace eTTiong,

N OTITIKOTTOINCN Tou JIMEPOUC auTou JIKTUOU a@pou agaipebnke n Katnyopia multicancers

(Eikdva 34).
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Eikova 34: Avarrapaoraan rou idiou Siktuou INcRNA kai aoBeveiwv, xwpic tnv karnyopia

multicancers.

AKOMN, €yIVE OTITIKOTTOINGN KAl avAAUCH TOU WOVOMEPOUG BikTUou Twv INCRNAS,

TToU TTapdxenke Pe T Pondeia Tou NAP. Autr Tn @opd £Teldr] N OXECEIC gival PETAEU

INcRNAs uévo, dev xpnoipoTtroinénkav dIaQopEeTIKA XPWHATA yIa TOUG KOMPBOUG.

lMivakac 4: ArmoreAéguara tng orarioTikNg avaiuang rou Network Analyzer tou Cytoscape,

yia 10 povouepés diktuo Twv INcCRNAS (arrd 10 diuepéc ue tnv Karnyopia multicancers).

Ei60¢ otatioTikoU PETPOU Tl

AplOpo6 kOpPwv (Number of nodes)
AplOpo¢ akpwv (Number of edges)
Méoog aplOpog yertovwv (Avg. number of neighbors)
| Awdpetpog Siktvou (Network diameter)
'~ Aktiva Suktiou (Network radius)
Xapaktnplotikd pRkog povoratiov (Characteristic path length)

' Zuvteheotnig opadomnoinong (Clustering coefficient)

76
2260
59.47
3
2
1.21
0.97
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NMukvétnta diktvou (Network density) 0.79

Etepoyéveila Siktvov (Network heterogeneity) 0.33
' Zuykévrpwon Siktuou (Network centralization) 0.18
Zuvdedepéva ovotatikd (Connected components) 1

Eikova 35: Avarrapacracn tou Oiktuou petaél twv INcRNAs (armd 10 OIluepéS ue v

karnyopia multicancers) ue 1 BonBeia rou Cytoscape.

ZUVOAIKG 76 koOupol (IncRNAs) avaAuBnkav kai mpoékuyav 2260 okuég. O
OUVTEAECTNC opadoTroinong utrohoyioTnke w¢ 0.97, evw 10 DIKTUO €ival TTOAU TTUKVO
(TrukvétnTa = 0.79). TTpdyua TTou £TTaANBeUeTal KAl 0TV €IKOvVa TTou TTpoékuye (Eikdva
35). To yeyovog autd kKaTadelkvuel TTwG YIa MIa aoBEvela, EUTTAEKOVTAl TTOAAG yovidia
INcRNA (Mivakag 4, Eikbéva 35).

AAyopibuog ouadomroinons MCL (Markov Clustering)

MNa Ttnv opadotroinon Twv KOWBwY Tou Hovouepoug OikTuou INncRNA-aoBéveiag
XPNOIUOTTOINONKE EVOG PN-ETTIBAETTOMEVOG aAYOpIBuog opadoTroinong, o MCL (Enright et
al., 2002), ye Tn BonBeia Ttou plugin ClusterMaker oto Cytoscape (Morris et al., 2011;
Shannon et al., 2003).
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Eikova 36: To povouepés Oiktuo twv IncRNAs (ammd 10 Oiugpéc pe tnv karnyopia

multicancers) Emreira amo Tnv epapuoyn Tou aAyopiBuou ouadorroinons MCL.

E1reidn 1o dikTuo gival TTdpa oAU TTukvS Kai o1 Kool Aiyol ag apiBud, o aAydpiBuog
opadotroinong MCL dev @aiveTtal va PTTOPEl va Xwpioel To BiKTUO O ETTINEPOUG OPADES
(Eikdva 36). To idi1o atroTéEAeTUa TTPOEKUYE KI ETTEITA OTTO TNV £QAPMOYI TOU aAyopiBuou
k-means avefdptnTa atro TIG dIAPopeS TIMES Tou K. ZupTtrepaiveTal €101, TTwS Ta INCRNAS
gival 1IOXUPG EUTTAEKOMEVA PETAEU TOUC, OTTOTE OTTOIAdNTTOTE TTPOCTIABEIO va XWwPICTOUV

O€ OMADEC ATTOTUYXAVEL.

3.3.2 AvdAuon diIKTUOU TTOU dev CUMTTEPIAQUBAvEl TNV KaTtnyopia multicancers

Etreidr) To multicancers atroTeAel pIa yevikr Katnyopia, dnuioupynonke Kai pia deuTtepn
Aiota pe OAeg TIC DiagpopeTikéEG cuaxeTioelg Metacu INCRNA kal aoBéveiag autr) 1N gopd
XWPIc Ouwe TNV Katnyopia multicancers (76 INcCRNAs — 22 aoBéveieg), AN pe Ta
QVTIOTOIXQ TA BAPN TWV CUCXETIOEWY, TTPOKEIMEVOU DIATTIOTWOEI €Av OTNV OTITIKOTTOINON

TwV dUO Biuepwv DIKTUWY TTOU Ba TTPOKUWOUY, Ba uttdpgel KATToIa GNUAvTIKY diIapopd.
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gastric cancer
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breast cancer
osteosarcoma

gastric cancer
oesophageal cancer
Cholangiocarcinoma
breast cancer
Cholangiocarcinoma
gastric cancer
gastrointestinal cancer
gastric cancer

gastric cancer

bladder cancer
digestive system cancer
gastric cancer

acute leukemia

cervical cancer

‘weight

Eikova 37: Zniyuiorurto amro tn Aiota ue 1 ouoxerioeis InNcRNA-aoBéveiag (xwpic tnv

karnyopia multicancers) kaBwg¢ kai Ta avrioroixa Bapn.

Network Analysis Profiler (NAP)

Kardmmv, 10 apxeio autd petagoptwdnke Eava oto diadikTuakd oTaTioTIKO epyaieio NAP

(Network Analysis Profiler) (Theodosiou et al., 2017) amd o6mou TapdnKav yeviké

TTANPOPOPIEC TOTTOAOYIOG OXETIKA [E TO DiKTUO.
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lMivakag 5: Tlivakag pe 1IC YEVIKES TTANPoQopies rormoAoyiag tou OikTuou IncRNA-
aoBeveiwy (xwpic Tnv karnyopia multicancers) mou umroAoyiornkav amrd 1o NAP.

Ei60G GTATIOTIKOU HETPOU

Ap1B16¢ kOppwv (Number of nodes) 60
Ap10p6¢ axpwv (Number of edges) 90
Mukvotnta (Density) 0.05
Zuvteheotiig opadonoinong (Clustering coefficient) 0

210 BiKTUO QUTO, O€ CUYKPION ME TO DIKTUO TTOU TTEPIEIXE TNV KaTnyopia multicancers
QaiveTal 6T 01 AKMEG MEIWBNKav KAtd TTOAU (Bpébnkav 90 akuég TuVOAIKE), v 0 apIBuog
Twv KOPPBwv 1ooutal pe 60. O1 22 amd Toug B0 autoug KOPPBOUG aTTOTEAOUV TUTTOUG
Kapkivou kai o1 evatropeivavteg 38, atroteAouv INcRNAs. Autd onuaivel 6T ammd 1a 76
ouvoAiKa INcRNAs tTou BpéBnkav cuoxeTioeig pe aabéveieg, Ta 38 cuvdéovTal YeVIKA JE
TOV KAPKIVO, v Ta UTTOAOITT 38 CUVBEOVTAI E CUYKEKPIMEVOUG TUTTOUG Kapkivou. Kai
autd 10 BikTUO BPEBNKE va gival TTOAU apaid (n TrukvdTnTa givar ion pe 0.05) (Mivakag 5).

21N ouvéxela, xpnoigotroiwvtag 1o NAP €yive TNl dnuioupyia Tou HOVOPEPOUG
ypdoeou twv INcRNAS TTpoKeIgévou va yivel EexwpioTd avaAuon yia TIGC OXETEIC TOUG,

XWPIC ouTe autrh TN QOpPd Vo TTaPaXOEl JOVOUEPNC YPAPOGS VI TIGC GOBEVEIEG.

Cytoscape

‘Emeira, pe TN xprion Tou Cytoscape (Cytoscape: An Open Source Platform for Complex
Network Analysis and Visualization, n.d.; Su et al., 2014), éyive OTITIKOTTOINCN TOU
povopepoug dikTuou Twv INCRNAs. Agv kpiBnke avaykaio va oTrTikotroinNBei 10 dIEPES
OIKTUO ME TIC QACBEVEIEC, MIOG KAl QUTO TTPAYMATOTTOINBNKE TTPONYOUMEVWG OTTAWG

diaypdeovtag Tov KOPPBOo “multicancers” oto TpwTto diuepég diktuo (Eikdva 34).
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lMivakag 6: ArmoteAéguara tng oranioTikNg avaiuaong rou Network Analyzer tou Cytoscape,
yia 10 povouepég OikTuo twv INcRNAS (arrd 10 SIugpéS Xwpic Tnv Karnyopia multicancers).

Ei60¢ oTtatioTikoU pPETPOU

Ap10p166 kKOpPwv (Number of nodes) 38
ApOp6¢ akpwv (Number of edges) 174
Mécog aplOpog yertovwy (Avg. number of neighbors) 9.61
Awdpetpog Siktvou (Network diameter) 3
Aktiva diktuou (Network radius) 2
Xapaktnplotikd pRkog povortariov (Characteristic path length) 1.81
Zuvteheotiig opadomnoinong (Clustering coefficient) 0.77
Mukvotnta diktvou (Network density) 0.27
Exepoyéveia Siktvov (Network heterogeneity) 0.67
Zuykévrpwon Siktuou (Network centralization) 0.49
Zuvbedepéva ovotatikd (Connected components) 2

Eikova 38: Avarrapacracn tou OikTuou uetaéu twv INcRNAs (armd 1o diugpés xwpic v

karnyopia multicancers) ue tn BonBeia rou Cytoscape.
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A6 Toug 38 KbPBoug (INcRNAS) TTpoékuway 174 akuEG (aAANAemdpdoeig). To dikTuo
autd €xel JETpIa TTUKVOTNTA (€ival ion pe 0.27) Kol 0 CuvTEAECTG opadoTroinong BPEONKe
0.77. AlakpivovTal akOun, U0 acuvOETEC UETAEU TOUG ONAdEG n pia pe 36 INCRNAS kai n

AAAN he pdAic duo (Mivakag 6, Eikéva 38).

AAyopibuog ouadomroinons MCL (Markov Clustering)

OT1rwg kai piv, xpnoigotroigital o MCL yia tnv opadoTroinon Twv KOPPwY Tou dIKTUOU
IncRNAs (Enright et al., 2002), pe Tn BoriBeia Tou plugin ClusterMaker oto Cytoscape
(Morris et al., 2011; Shannon et al., 2003).

LUCAT1

LINCOD460
CRNDE

Eikova 39: To povouepés Oiktuo twv IncRNAs (armd 10 OIugpéc pe tnv Karnyopia
multicancers) émreita Qo v epapuoyn Tou aAyopiBuou ouadorroinons MCL.

Kai autr} Tn @opd, dev TTAPATNPEITAI KAMIG ONUAVTIK dIa@opd JETA TNV EQAPUOYN
TOU aAyopiBuou. O1 U0 acuvdETEG OPABEG CUVEXICOUV VA UPICTAVTAI, OUWS PAIVETAI KOl
TTAAI TTWG Ta INCRNAS 0T peydAn oudada £xouv 1600 1I0XUPES GAANAETIOPATEIC UETALU

TOUG, TToU eV PUTTOPOUV VA XWEIOTOUV O€ UTTo-0uadeg (Eikdva 39).
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4. Zuptrepdoyara

Ta IncRNAs atroteAouy, 01w MapTUpPd Kal 10 Ovoud Toug, JIKPG popia RNA Ta otroia
dev PeTa@PAlovTal OE TTPWTEIVES, TTOU OUWC CUUPBAAOUV evepYd TN PUBMIoN SAWV Twv
emmmEdWY TNG yovidiakAg ékppaong. MNa 10 Adyo autd otroiadnTmoTte UETABOAR OTO
PUBLIOTIKS TOUC POAO, GuVBEETAl TTOAAEC POPEC UE EMPAVION ACOEVEIWY, HE TNV TTIO CUXVA
Va €ival 0 KAPKIVOG, TTPAYMA TTOU €XEI QUENOEl O€ EYAAO PBaBud To evDiaQépov yia TNV
€PEUVA TOUG, TA TEAEUTAIO XPOVIaQ.

2TNV TTAPOUCa EPYACia, £YIVE WIG CUCTNUATIKA QvaoKOTTNON TWV HWETA-AVAAUCEWY
TTOU £x0UV OnpoaieuBei oxeTika pe Ta INCRNAS tTpokelpévou va e€axBouv GupTTEPATUaTA
Y1 TNV EKYPACN TOUC KAl TN GUOXETIOT TOUC JE aoBéveieg. Ta TTo cuxva epeuvnuéva aTrd
auta qtav 10 MALAT1, To HOTAIR, 10 UCA1, To PVT1, 10 XIST, 10 NEAT1 ka1 10 TUGAA1.
MNa 6Aa pe e€aipeon 10 NEAT1, BpéOnke &T1 N UTTEP-EKPPACT) TOUG CUVIEETAI E QPKETA
€idn Kapkivwy.

Exktdc ammd tnv TTEQIYPAPIKT) OTATIOTIKA QvAAUCTK, TTPAYMATOTTOINBNKE KAl WG OTTAN
avaAuon JIKTUOU, yIa KAGAUTEPN OTITIKOTTOINCN TWV OXECEWV METAEU Twv INCRNAS Kai Twv
aoBevelwy. To BikTuo TTOU TTPOEKUWE ATAV TTOAU apaid (n TrukvoTnTta Atav ion pe 0.03).
21N ouvéxela, amd 1o dipepEC DiKTUO, TTaPAXONKE PE TN MEBODO TNG TTPOROANG, éva
povouepég pe INCRNAS. e autd 1o povouepEC BikTuo SOKINAOTNKE VA yivel ouadoTtroinan,
XWPIC OUWG KATTOIO OUCIOTIKO OTTOTEAECHA YIa TO AOYO TOU OTI TO JIiKTUO ATAV TTOAU
TTUKVO (N TTUKVOTNTA BPEBNKE ion pe 0.793) Kal ETTOPEVWE O AAANAETIOPATEIG ETALU TWV
INcRNAs fjtav TTOAU 10XUPEC. AKOUN BOKIMACTNKE MIa TTAPOUOIA, OUWCS Aiyo €18IKOTEPN
avaAuon SIKTUOU, aQuTr TN @OPA APAIPUWVTAG TN YEVIKI KATNYOPIa TTOAAQTTAWY KAPKIVWY,
Kal €0TIAJOVTAC O€ TTO CUYKEKPIMEVES QAANAeTIOPATelS INCRNAS-KapKivwy.

TéNog, eival onuavtikdé va avaeepBei, Twe amd 6Aa 1a 76 IncRNAs Trou
OUMTTEPIAAPONKAV OE QUTH TNV £PEUVA, JOVO TA ETTTA OTTO QUTA ATAV ETTAPKWCS MEAETNUEVO
(Me 10 peTa-avaAuoelg Kal TTavw). OAa Ta uttdAoITTa Eixav AiyEC META-AVOAUCEIG KATTOIEG
atrd TIC OTTOIEC TTEPIEIXAV DUO TO TTOAU £peuveg (BA. Mivaka 7 atod 10 Mapdptnua). MNa 25
INcRNAs pdAhiota (32%), kataypaenke pia pévo cuoxénion (CYTOR, TINCR, TUSC7
K.a.). EmmA£ov, TTOAAEC META-QVOAUCEIC TTOU E€EETACTNKAYV, AQPOPOUCAV TNV £KPPACN
TTOAWY INCRNAS TautOXpOVa HE MI CUYKEKPILEVN aoBEvela, 11 OTav agopoucav éva

ouykekpIpévo INCRNA peAeTouvtav n aAANAeTidpaon Tou Pe TTOAAOUC TUTTOUG KAPKiVOU.
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Etropévwg, eivar onuavtikG peEANOVTIKG va 000ei éugpacn otnv €peuva TTAvw OfE
AAANAEMOPACEIC OUYKEKPIMEVOU INCRNA e CUYKEKPIPEV QOBEVEIQ, TTPOKEILEVOU VO
aTTOKTNOEI TTI0 €18IKN YVWON O OXECN ME TN ASITOUPYIQ TOUG AAAG Kal TN GUMPBOAN TOoug
ava TUTTO a0BEveIag.

ZUMTTEPACMATIKA, MECO aTTd QUTH TNV OTTA] avAAucon @aiveTal TTOCO avaykaio gival va
yivouv Trepaitépw PEAETEG TTAvw oTnv Ek@pacn Twy INCRNAs, aAAd kal TTavw OTOUG
TTOAUMIOPQICOUG TouS. EvDiagEpov etriong TTapoudialel n Epeuva Twv AAANAETIOPACEWY
peTagUu Twv INCRNAs kai Twv miRNAs, kaBw¢ 1a TTPWTA QAiveTal va £Xouv KATTOIx
emidpacn otnv Ekppacn Twyv deutepwy. OAa Ta dedopéva TTavTwG dEXVOUV TTWGE N €peuva
yla TNV KAAUTEPN KATAVONON Toug, Ba 0dnynoel O€ TTIO ATTOTEAECUATIKE avTiAnywn, dpa Kal
moavr TTPOYVWON KAl QVTILETWITION CUVOETWY aoBeveIiwY OTTWCE O KAPKIVOS, aAAd kal o€
OQAIPIKATEPN YVWAON TWVY KUTTAPIKWY BIEPYATIWY Kal AsiIToupylwy. H diektrepaiwaon autou
dev eival uia atAr diadikaoia, Opwg eival oiyoupo OTI Ba atToRel TTOAUTIUN OTO MEAAOV

(Paraskevopoulou & Hatzigeorgiou, 2016; Yoon et al., 2014).
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6.MapdapTnua

lMivaka¢ 7: To ouvoAo dedouévwy TTou Karaypdnke armro 1 BiBAoypagia.

Pubmed IncRNA Disease name significant | p-value statistic | statistic | Expression 1" (%) | Studylnfo NumStudies | Numindiv Race Country | Year
ID symbol met. met. pat.
value

30147339 | AFAP1-AS1 | gastric cancer yes 0.01 HR 2.47 upregulated 327 overall 2 178 Asian China 2018
survival

29544748 | AFAP1-AS1 | multicancers yes 0.00001 HR 2.02 upregulated 78 overall 16 1549 Asian China 2018
survival

29487718 | AFAP1-AS1 | multicancers yes HR 1.98 upregulated 35.9 overall 12 1048 Asian China 2017
survival

27471399 | AFAP1-AS1 | multicancers yes 0.0001 HR 1.98 upregulated 0 overall 8 1017 Asian China 2016
survival

29254250 | AFAP1-AS1 | multicancers yes 0.001 HR 1.64 upregulated 78 overall 22 3099 multiple USA- 2017
survival China

32529986 | AK001796 oesophageal cancer | yes HR 3.08 upregulated 0 overall 2 225 Asian China 2020
survival

30147339 | ANRIL gastric cancer yes 0.01 HR 1.68 upregulated 0 overall 2 220 Asian China 2018
survival

29581867 | ANRIL multicancers yes 0.0001 HR 212 upregulated 0 overall 12 1067 Asian China 2017
survival

27176569 | ANRIL multicancers yes 0.0001 HR 1.95 upregulated overall 6 519 unknown China 2016
survival

27833074 | ANRIL non-small cell lung | yes 0.002 HR 2.42 upregulated 0 overall 2 155 Asian China 2016

cancer survival
32307201 | ATB digestive system | yes 0.00100 HR 1.33 upregulated 85 overall 8 1227 Asian China 2020
cancer survival
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32791727 | ATB digestive system | yes 0.01000 HR 2.33 upregulated 84 overall 8 1026 Asian China 2020
cancer survival
30121307 | ATB multicancers yes 0.00001 HR 2.44 upregulated 17 overall 8 896 unknown China 2018
survival
32146004 | ATB multicancers yes 0.001 HR 1.46 upregulated 72 overall 12 1791 Asian China 2020
survival
28163033 | ATB multicancers yes 0.00001 HR 2.82 upregulated 0 overall 4 413 Asian China 2016
survival
28009984 | BANCR gastrointestinal yes 0.008 HR 1.98 upregulated 37 overall 3 435 Asian China 2017
cancer survival
31983132 | BANCR multicancers yes HR 1.58 upregulated 579 overall 11 1240 Asian China 2019
survival
32907530 | BANCR multicancers yes 0.00200 HR 1.60 upregulated 60 overall 10 1151 Asian China 2020
survival
31762809 | BCAR4 breast cancer yes HR 2.23 upregulated 0 overall 10 927 multiple USA- 2019
survival China
31124974 | BCAR4 multicancers yes 0.0001 HR 2.80 upregulated 0 overall 7 624 Asian China 2019
survival
30537165 | BCAR4 multicancers yes 0.00001 HR 1.98 upregulated 0 overall 9 1293 multiple China 2019
survival
30591861 | BCAR4 osteosarcoma yes 0.003 HR 2.58 upregulated 0 overall 2 228 Asian China 2018
survival
29184421 | BCAR4 osteosarcoma yes 0.003 HR 2.60 upregulated 0 overall 2 228 Asian China 2017
survival
31061820 | BLACAT1 multicancers yes 0.000001 | HR 1.82 upregulated 59 overall 9 774 multiple China 2019
survival
33180447 | BLACAT1 multicancers yes 0.00010 HR 1.62 upregulated overall 16 unknown unknown | 2020
survival
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30147339 | CASC15 gastric cancer yes 0.01 HR 1.99 upregulated 0 overall 2 148 Asian China 2018
survival

30410584 | CASC2 multicancers yes 0.0001 HR 0.43 downregulated | O overall 8 647 Asian China 2018
survival

30144439 | CASC2 multicancers yes 0.001 HR 0.41 downregulated | 39.3 overall 11 795 Asian China 2018
survival

30100741 | CASC2 multicancers yes 0.0001 HR 0.39 downregulated | O overall 5 995 Asian China 2018
survival

29910638 | CASC2 multicancers yes HR 0.44 downregulated | O overall 8 663 unknown China 2018
survival

29694965 | CASC2 multicancers yes 0.001 HR 0.37 downregulated | O overall 8 580 unknown China 2018
survival

32855732 | CASC9 multicancers yes 0.00001 HR 2.25 upregulated 0 overall 5 461 Asian China 2020
survival

32529986 | CASC9 oesophageal cancer | yes HR 210 upregulated 0 overall 3 288 Asian China 2020
survival

30881042 | CCAT1 Cholangiocarcinoma | yes 0.001 OR 4.99 upregulated 22.4 tumor 2 21 Asian China 2019
stage

29805767 | CCAT1 multicancers yes 0.001 HR 2.42 upregulated 0 overall 7 503 unknown China 2018
survival

28594897 | CCAT1 multicancers yes HR 2.34 upregulated 85.2 overall 11 1587 multiple China 2017
survival

30195774 | CCAT2 breast cancer yes 0.03 HR 1.29 upregulated 53 overall 5 1111 multiple USA- 2018
survival China

30881042 | CCAT2 Cholangiocarcinoma | yes 0.001 OR 5.29 upregulated 0 tumor 2 166 Asian China 2019
stage

30147339 | CCAT2 gastric cancer yes 0.01 HR 217 upregulated 0 overall 2 193 Asian China 2018
survival
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29088900 | CCAT2 multicancers yes 0.00001 HR 2.23 upregulated 375 overall 7 Asian China 2017
survival
28638466 | CCAT2 multicancers yes 0.00001 HR 219 upregulated 28 overall 7 819 Asian China 2017
survival
28623646 | CCAT2 multicancers yes 0.02 HR 1.91 upregulated 38 overall 11 1335 Asian China 2017
survival
28263738 | CCAT2 multicancers yes 0.003 HR 1.53 upregulated 77 overall 9 1802 multiple China 2017
survival
28089750 | CCAT2 multicancers yes 0.00001 HR 2.30 upregulated 48 overall 6 725 Asian China 2017
survival
32908615 | CCAT2 multicancers yes 0.00010 HR 1.15 upregulated overall 20 2192 multiple China 2020
survival
31296996 | CRNDE gastrointestinal yes 0.001 HR 1.92 upregulated 61.5 overall 8 793 Asian China 2019
cancer survival
30509091 | CRNDE multicancers yes 0.00001 HR 1.64 upregulated 31 overall 11 1440 multiple China 2018
survival
30463803 | CRNDE multicancers yes HR 1.66 upregulated 31.8 overall 6 1361 multiple China 2018
survival
30008427 | CRNDE multicancers yes 0.001 HR 2.31 upregulated 10.4 overall 11 1281 multiple China 2018
survival
29501692 | CRNDE multicancers yes 0.001 HR 2.06 upregulated 0 overall 12 1570 multiple China 2018
survival
31258743 | CRNDE multicancers yes 0.001 HR 1.46 upregulated 21.8 overall 19 3496 multiple USA- 2019
survival China
29750962 | CYTOR multicancers yes 0.00001 HR 2.03 upregulated 0 overall 8 671 Asian China 2018
survival
31410056 | DANCR multicancers yes 0.0001 HR 1.79 upregulated overall 7 667 Asian China 2019
survival
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30910838 | DANCR multicancers yes 0.00001 HR 1.85 upregulated 24 overall 9 982 Asian China 2019
survival

30881127 | DANCR multicancers yes HR 1.85 upregulated 0 overall 10 839 Asian China 2019
survival

32785606 | DLX6-AS1 multicancers yes 0.01000 HR 2.30 upregulated 0 overall 8 613 Asian China 2020
survival

32165862 | FAM83H- multicancers yes 0.0004 HR 1.63 upregulated 68 overall 13 2650 multiple China 2020
AS1 survival

31192939 | FEZF1-AS1 | multicancers yes HR 2.04 upregulated 11.7 overall 14 1296 unknown China 2019
survival

31378453 | FOXD2- multicancers yes 0.001 HR 1.39 upregulated 17 overall 10 2227 unknown China 2019
AS1 survival

33140822 | FOXD2- multicancers yes 0.00100 HR 1.34 upregulated 1.1 overall 35 4241 Asian China 2020
AS1 survival

33398336 | FTX multicancers yes 0.00700 HR 1.58 upregulated 68.3 overall 8 937 Asian China 2021
survival

30147339 | GAPLINC gastric cancer yes 0.01 HR 1.49 upregulated 0 overall 2 123 Asian China 2018
survival

30904361 | GAPLINC multicancers yes 0.001 HR 1.66 upregulated 0 overall 7 879 unknown China 2019
survival

29163187 | GASS multicancers yes 0.001 HR 0.51 downregulated | O overall 10 730 multiple China 2017
survival

29029523 | GASS multicancers yes 0.001 HR 0.40 downregulated | O overall 8 507 unknown China 2017
survival

26763654 | GASS multicancers yes 0.00001 HR 0.38 downregulated overall 4 328 unknown China 2016
survival

32908508 | GHET1 gastric cancer yes HR 2.28 upregulated 0 overall 8 553 Asian China 2020
survival
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31885739 | GHET1 multicancers yes 0.001 HR 2.40 upregulated 0 overall 5 464 Asian China 2019
survival
31251476 | GHET1 multicancers yes HR 2.30 upregulated 0 overall 7 553 Asian China 2019
survival
31227613 | GHET1 multicancers yes 0.00001 HR 2.59 upregulated 47 overall 7 493 Asian China 2019
survival
32653201 | GHET1 multicancers yes 0.00010 HR 2.23 upregulated overall 8 unknown China 2020
survival
32280301 | GHET1 multicancers yes 0.00001 HR 2.02 upregulated 0 overall 12 1114 Asian China 2020
survival
32720600 | GHET1 multicancers yes 0.00100 OR 2.83 upregulated 45.6 lymph- 16 unknown Iran 2020
node
metastasis
32658414 | GHET1 multicancers yes 0.00100 HR 275 upregulated overall 12 920 unknown unknown | 2020
survival
32460591 | H19 bladder cancer yes DOR 26.00 upregulated group 5 348 multiple China 2020
diagnosis
27738631 | H19 digestive system | yes 0.001 OR 4.48 upregulated 0 tumor 5 345 Asian China 2016
cancer stage
30147339 | H19 gastric cancer yes 0.03 HR 1.51 upregulated 64.1 overall 4 643 multiple China 2018
survival
27672656 | H19 gastric cancer yes 0.00001 OR 0.19 downregulated | O tumor 3 238 Asian China 2016
stage
31914026 | H19 multicancers yes 0.00001 HR 1.62 upregulated 90 overall 10 1319 Asian China 2020
survival
27825121 | H19 multicancers yes 0.001 HR 1.08 upregulated 38.6 overall 10 1234 Asian China 2016
survival
27348443 | H19 multicancers yes 0.001 HR 1.19 upregulated overall unknown China 2016
survival
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27352941 | H19 multicancers yes 0.01 HR 1.16 upregulated 0 overall 4 440 unknown USA-UK | 2016
survival

27926484 | H19 multicancers yes 0.002 HR 1.33 upregulated 74 overall 8 615 multiple China 2017
survival

31804362 | HNF1A- multicancers yes HR 4.85 upregulated 79.5 overall 6 683 Asian China 2019
AS1 survival

30214238 | HNF1A- multicancers yes 0.001 HR 3.10 upregulated 80 overall 6 670 Asian China 2018
AS1 survival

33346694 | HOTAIR acute leukemia yes 0.01000 HR 2.64 upregulated 0 overall 2 181 Asian China 2020
survival

29513085 | HOTAIR acute leukemia yes 0.0001 HR 2.32 upregulated 67.1 overall 3 317 Asian China 2018
survival

29108287 | HOTAIR cervical cancer yes 0.011 HR 1.94 upregulated 34 overall 4 541 Asian China 2017
survival

28977961 | HOTAIR cervical cancer yes 0.001 HR 3.93 upregulated 0 overall 3 447 Asian China 2017
survival

27897239 | HOTAIR cervical cancer yes 0.0001 HR 2.56 upregulated 0 overall 3 447 Asian China 2016
survival

32104724 | HOTAIR colorectal cancer yes 0.01 HR 2.46 upregulated 20.5 overall 6 629 multiple China 2020
survival

28658310 | HOTAIR colorectal cancer yes 0.0004 HR 3.43 upregulated 0 overall 3 293 multiple China 2017
survival

29444619 | HOTAIR digestive system | yes 0.001 HR 219 upregulated 9.2 overall 18 1610 multiple China 2018
cancer survival

25968902 | HOTAIR digestive system | yes HR 2.36 upregulated 36.9 overall 11 903 multiple China 2015
cancer survival

25754087 | HOTAIR digestive system | yes 0.001 HR 2.59 upregulated 0 overall 11 951 multiple China 2015
cancer survival
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30569489 | HOTAIR digestive system | yes 0.001 HR 210 upregulated 0 overall 14 2666 multiple multiple 2018
cancer survival
29155520 | HOTAIR gastric cancer yes HR 1.56 upregulated 0 overall 8 1448 Asian China 2017
survival
26964077 | HOTAIR gastric cancer yes unknown upregulated unknown 10 832 unknown China 2016
29952959 | HOTAIR gastrointestinal yes 0.0001 HR 1.93 upregulated 31.2 overall 15 1249 unknown China 2018
cancer survival
29069846 | HOTAIR Head and neck | yes 0.0001 HR 1.90 upregulated 0 overall 4 271 Asian Italy- 2017
squamous cell survival Sweden
carcinoma
26109871 | HOTAIR multicancers yes HR 1.99 upregulated 73.4 overall 7 1036 multiple China 2015
survival
32030884 | HOTAIR multicancers yes 0.001 DOR 11.00 upregulated 87 group 20 2514 multiple China 2020
diagnosis
29534577 | HOTAIR multicancers yes 0.00001 OR 3.18 upregulated 66 lymph- 18 1814 Asian China 2018
node
metastasis
28755392 | HOTAIR multicancers yes 0.00001 OR 3.37 upregulated 60 lymph- 8 790 Asian China 2017
node
metastasis
28070051 | HOTAIR multicancers yes 0.001 HR 2.39 upregulated 0 overall 17 1639 multiple China 2016
survival
27333150 | HOTAIR multicancers yes 0.00001 HR 2.21 upregulated overall 21 2407 unknown China 2016
survival
25303230 | HOTAIR multicancers yes HR 2.33 upregulated 48.2 overall 16 1844 multiple China 2014
survival
25017366 | HOTAIR multicancers yes 0.004 OR 2.81 upregulated 69 lymph- 8 748 Asian China 2014
node
metastasis
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32270696 | HOTAIR multicancers yes 0.00100 DOR 16.80 upregulated 100 group 13 2207 multiple China 2020
diagnosis
31195674 | HOTAIR multicancers yes 0.001 HR 2.00 upregulated 50.2 overall 45 4206 multiple Greece- | 2019
survival Turkey
25157956 | HOTAIR multicancers yes HR 2.22 upregulated 50.8 overall 16 1732 Asian USA- 2014
survival China
27352941 | HOTAIR multicancers yes 0.00001 HR 2.22 upregulated 49 overall 26 3886 unknown USA-UK | 2016
survival
31850700 | HOTAIR multicancers yes DOR 14.00 upregulated group 12 927 unknown unknown | 2019
diagnosis
32529986 | HOTAIR oesophageal cancer | yes HR 212 upregulated 0 overall 4 408 Asian China 2020
survival
27810266 | HOTAIR oesophageal cancer | yes 0.00001 HR 2.37 upregulated 0 overall 5 510 Asian China 2016
survival
28118613 | HOTAIR ovarian cancer yes 0.00001 HR 2.05 upregulated 18 overall 4 441 multiple China 2017
survival
28036281 | HOTTIP breast cancer yes 0.00001 HR 2.29 upregulated 0 overall 5 460 multiple China 2017
survival
29039502 | HOTTIP hepatocellular yes DOR 10.45 upregulated 99.93 | group 7 393 unknown China 2017
carcinoma diagnosis
28938659 | HOTTIP multicancers yes 0.001 HR 2.30 upregulated 0 overall 8 752 multiple China 2017
survival
28781799 | HOTTIP multicancers yes 0.0001 HR 2.28 upregulated 0 overall 6 508 multiple China 2017
survival
28778381 | HOTTIP multicancers yes 0.00001 HR 2.16 upregulated 0 overall 6 604 multiple China 2018
survival
27806342 | HOTTIP multicancers yes 0.00001 HR 2.24 upregulated 0 overall 6 604 multiple China 2017
survival
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28164662 | HOTTIP multicancers yes 0.0001 HR 2.23 upregulated overall 7 602 unknown unknown | 2016
survival

29308050 | HOXA11- multicancers yes HR 1.86 upregulated 74.8 overall 8 1320 multiple China 2018
AS survival

28942241 | HOXA11- multicancers yes 0.001 HR 2.02 upregulated 0 overall 6 524 Asian China 2017
AS survival

30464530 | HOXD-AS1 multicancers yes 0.001 HR 1.61 upregulated 0 overall 11 1349 Asian China 2018
survival

29137338 | HULC liver cancer yes 0.00001 HR 212 upregulated 0 overall 7 691 multiple China 2017
survival

29145271 | HULC multicancers yes 0.01 HR 210 upregulated 38.8 overall 5 493 Asian China 2017
survival

29110261 | HULC multicancers yes HR 1.89 upregulated 0 overall 11 1134 multiple China 2017
survival

28199963 | HULC multicancers yes 0.0001 HR 2.00 upregulated 16 overall 7 730 multiple China 2017
survival

28146578 | HULC multicancers yes 0.02 HR 1.76 upregulated 77 overall 9 966 multiple China 2017
survival

28315877 | HULC multicancers yes 0.0001 HR 2.44 upregulated 0 overall 8 981 multiple unknown | 2017
survival

30591861 | HULC osteosarcoma yes 0.002 HR 2.67 upregulated 49 overall 2 111 multiple China 2018
survival

29184421 | HULC osteosarcoma yes 0.006 HR 2.28 upregulated 0 overall 2 111 Asian China 2017
survival

31210304 | KCNMA1- ovarian cancer yes 0.00000 HR 1.40 upregulated 81 overall 5 321 unknown China 2019
AS1 survival

26963750 | LET multicancers yes 0.0001 HR 0.42 downregulated overall 4 383 unknown China 2016
survival
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31297033 | LINCO0152 | gallbladder cancer yes OR 4.64 upregulated 0 lymph- 2 75 unknown China 2019
node
metastasis

31801898 | LINCO0152 | multicancers yes 0.0001 HR 1.98 upregulated 0 overall 9 808 multiple China 2019
survival

29617624 | LINCO0152 | multicancers yes 0.0001 HR 1.66 upregulated 0 overall 10 913 Asian China 2018
survival

29285514 | LINCO0152 | multicancers yes HR 2.05 upregulated 0 overall 6 610 Asian China 2017
survival

29190992 | LINCO0152 | multicancers yes 0.001 HR 1.99 upregulated 0 overall 8 719 unknown China 2017
survival

28146429 | LINCO0341 breast cancer yes 0.01 OR 0.73 downregulated | O distant 11 1373 unknown China 2017
metastasis

32054779 | LINCO0460 | multicancers yes HR 1.57 upregulated 48.1 overall 9 1338 Asian China 2020
survival

32529986 | LINCO0460 | oesophageal cancer | yes HR 3.49 upregulated 0 overall 2 142 Asian China 2020
survival

30830488 | LINCO0472 | breast cancer yes 0.002 HR 0.51 downregulated | O overall 3 495 unknown multiple 2019
survival

26564482 | LINCO0472 | breast cancer yes 0.00001 OR 0.49 downregulated | O disease- 9 2276 Caucasian | USA- 2015
free Italy
survival

25865225 | LINCO0472 | breast cancer yes 0.007 HR 0.41 downregulated | 55 overall 3 629 multiple USA- 2015
survival Italy

33157960 | LINCO0511 multicancers yes 0.00010 HR 2.00 upregulated 77 overall 13 1053 Asian China 2020
survival

32713253 | LINCO0511 multicancers yes 0.00100 HR 1.93 upregulated 81.9 overall 12 1040 Asian China 2020
survival
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32698787 | LINCO0511 multicancers yes 0.00100 HR 2.62 upregulated 85.3 overall 14 1883 Asian China 2020
survival
29137343 | LINCO1133 | lung cancer yes 0.0001 HR 2.53 upregulated 0 overall 2 100 Asian China 2017
survival
27833074 | LINCO1133 | non-small cell lung | yes 0.0007 HR 2.29 upregulated 0 overall 2 107 Asian China 2016
cancer survival
31444240 | LINCO1296 | multicancers yes OR 1.78 upregulated 35 overall 8 489 Asian China 2019
survival
31385542 | LINCO1296 | multicancers yes 0.001 HR 1.89 upregulated 53.6 overall 9 720 Asian China 2019
survival
31169303 | LINCO1297 | multicancers yes 0.00100 HR 1.1 upregulated 1.4 overall 26 11292 multiple China 2019
survival
31452765 | LINCO1627 | ovarian cancer yes HR 1.38 upregulated overall 4 208 multiple China 2019
survival
32460560 | LINC-UBC1 | multicancers yes 0.00100 HR 1.74 upregulated 427 overall 11 1017 multiple China 2020
survival
31054796 | LOC285194 | multicancers yes 0.007 HR 0.43 downregulated | 54.6 overall 14 1215 Asian Iran 2019
survival
32825932 | LUCAT1 multicancers yes 0.00001 HR 1.48 upregulated 78 overall 10 1237 Asian China 2020
survival
31577719 | LUCAT1 renal cell cancer yes HR 1.51 upregulated 0 overall 2 154 Asian China 2019
survival
32460591 | MALAT1 bladder cancer yes DOR 6.00 upregulated group 5 862 multiple China 2020
diagnosis
29899709 | MALAT1 bladder cancer yes 0.02000 HR 1.61 upregulated 29.9 overall 2 215 Asian China 2018
survival
27313790 | MALAT1 breast cancer yes 0.003 HR 1.97 upregulated 0 recurrence- | 3 252 Caucasian | China 2016
free
survival
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30195774 | MALAT1 breast cancer yes 0.00001 HR 2.78 upregulated 0 overall 4 386 Asian USA- 2018
survival China
29845475 | MALAT1 breast cancer yes 0.01 RR 1.44 upregulated 25 relapse- 9 2007 unknown multiple 2018
free
survival
32700729 | MALAT1 breast cancer yes 0.00010 HR 2.06 upregulated 0 overall 6 1073 Asian China 2020
survival
27348442 | MALAT1 digestive system | yes 0.0001 HR 1.85 upregulated overall 5 547 unknown China 2016
cancer survival
26770406 | MALAT1 digestive system | yes 0.001 HR 7.68 upregulated 0 overall 5 527 multiple China 2015
cancer survival
27313790 | MALAT1 digestive system | yes 0.002 HR 2.16 upregulated 27 overall 3 380 Asian China 2016
cancer survival
30719108 | MALAT1 digestive system | yes 0.001 HR 1.62 upregulated 0 overall 10 1052 Asian China 2019
cancer survival
29777909 | MALAT1 glioma yes 0.001 HR 2.32 upregulated 0 overall 4 426 unknown China 2018
survival
29604585 | MALAT1 hepatocellular yes 0.001 OR 3.62 upregulated 95.8 overall 7 433 multiple Egypt- 2018
carcinoma survival Saudi
Arabia
27313790 | MALAT1 lung cancer yes 0.04 HR 1.54 upregulated 56 overall 6 1235 multiple China 2016
survival
27313790 | MALAT1 multicancers yes 0.009 HR 1.58 upregulated 79 overall 28 3573 multiple China 2016
survival
27313790 | MALAT1 multicancers yes 0.009 HR 1.57 upregulated 79 overall 22 3376 multiple China 2016
survival
30561226 | MALAT1 multicancers yes DOR 13.00 upregulated group 12 1535 unknown China 2018
diagnosis
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30093838 | MALAT1 multicancers yes 0.0001 HR 2.30 upregulated 17.2 overall 18 1891 multiple China 2018
survival

27932761 | MALAT1 multicancers yes 0.001 HR 2.08 upregulated 0 overall 10 1016 multiple China 2016
survival

27777857 | MALAT1 multicancers yes HR 1.91 upregulated 0 overall 12 1549 multiple China 2016
survival

26870366 | MALAT1 multicancers yes 0 HR 2.07 upregulated 0 overall 8 1008 multiple China 2016
survival

26847605 | MALAT1 multicancers yes HR 1.90 upregulated 0 overall 11 1042 multiple China 2016
survival

26782531 | MALAT1 multicancers yes 0.0001 HR 3.1 upregulated 42 tumor 12 958 multiple China 2015
prognosis

26423854 | MALAT1 multicancers yes HR 1.95 upregulated 18 overall 14 1373 multiple China 2015
survival

26420912 | MALAT1 multicancers yes 0.001 HR 2.02 upregulated 0 overall 7 793 multiple China 2015
survival

26282005 | MALAT1 multicancers yes 0.0001 HR 1.90 upregulated overall 9 941 unknown China 2015
survival

26254614 | MALAT1 multicancers yes 0.01 HR 2.05 upregulated 0 overall 8 1033 multiple China 2015
survival

26221312 | MALAT1 multicancers yes 0.04 OR 2.64 upregulated 82 lymph- 5 573 multiple China 2015
node
metastasis

26131129 | MALAT1 multicancers yes 0.00001 HR 1.94 upregulated 0 overall 8 792 multiple China 2015
survival

29254244 | MALAT1 multicancers yes DOR 12.56 upregulated 99.11 | group 14 1342 multiple China 2017
diagnosis
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26989678 | MALAT1 multicancers yes 0.013 OR 1.94 upregulated 60.5 lymph- 8 696 Asian China 2016
node
metastasis
26909935 | MALAT1 multicancers yes HR 214 upregulated 4.3 overall 9 1134 multiple China 2016
survival
26821178 | MALAT1 multicancers yes HR 1.84 upregulated 80.3 overall 14 1378 multiple China 2016
survival
26159858 | MALAT1 multicancers yes 0.00001 HR 212 upregulated 56 overall 7 826 multiple China 2015
survival
27352941 | MALAT1 multicancers yes 0.00001 HR 2.03 upregulated 0 overall 7 1135 unknown USA-UK | 2016
survival
31846184 | MALAT1 non-small cell lung | yes DOR 13.73 upregulated 83.1 group 8 1281 unknown China 2020
cancer diagnosis
27992369 | MALAT1 non-small cell lung | yes 0.03 HR 1.66 upregulated 0 overall 2 multiple China 2017
cancer survival
33052949 | MALAT1 non-small cell lung | yes 0.00010 HR 2.20 upregulated 73.4 overall 10 1250 multiple China 2020
cancer survival
32529986 | MALAT1 oesophageal cancer | yes HR 1.74 upregulated 79.8 overall 4 476 Asian China 2020
survival
31734255 | MALAT1 osteosarcoma yes 0.001 HR 213 upregulated 0 overall 8 569 Asian China 2019
survival
30591861 | MALAT1 osteosarcoma yes 0.0002 HR 2.4 upregulated 0 overall 2 208 Asian China 2018
survival
33639865 | MALAT1 osteosarcoma yes 0.01000 HR 215 upregulated 0 overall 8 605 Asian China 2021
survival
27313790 | MALAT1 ovarian cancer yes 0.004 HR 3.98 upregulated 0 overall 3 139 Caucasian | China 2016
survival
27527868 | MALAT1 renal cell cancer yes 0.001 HR 2.93 upregulated 0 overall 2 156 Asian China 2016
survival
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30195774 | MEG3 breast cancer yes 0.0003 HR 0.47 downregulated | 17 overall 3 554 Asian USA- 2018
survival China
31297033 | MEG3 gallbladder cancer yes HR 0.35 downregulated | 62 disease- 2 134 unknown China 2019
free
survival
28157702 | MEG3 multicancers yes 0.006 HR 0.67 downregulated | 11 overall 6 384 Asian China 2017
survival
30129051 | MEG3 multicancers yes 0.003 HR 0.83 downregulated | 67.5 overall 13 1733 Asian Iran- UK | 2018
survival
27833074 | MEG3 non-small cell lung | yes 0.0001 HR 0.28 downregulated | O overall 2 62 Asian China 2016
cancer survival
32529986 | MEG3 oesophageal cancer | yes HR 0.46 downregulated | O overall 2 239 Asian China 2020
survival
32134327 | MIR31HG digestive system | yes HR 0.51 downregulated | 6.9 overall 4 419 Asian China 2020
cancer survival
31031860 | MVIH multicancers yes 0.001 HR 217 upregulated 0 overall 6 830 Asian China 2019
survival
30195774 | NEAT1 breast cancer yes 0.02 HR 1.65 upregulated 0 overall 3 228 Asian USA- 2018
survival China
33550874 | NEAT1 digestive system | yes 0.05 HR 1.64 upregulated overall 12 unknown China 2021
cancer survival
30036873 | NEAT1 lung cancer yes 0.0001 SMD 0.44 upregulated 43.5 case 11 1841 multiple China 2018
control
31213091 | NEAT1 multicancers yes 0.0001 OR 3.35 upregulated 78.2 lymph- 8 821 Asian China 2019
node
metastasis
29026116 | NEAT1 multicancers yes 0.001 HR 1.71 upregulated 53.2 overall 9 3002 multiple China 2017
survival
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28507281 | NEAT1 multicancers yes 0.00001 HR 1.53 upregulated 0 overall 13 1496 multiple China 2017
survival

28255245 | NEAT1 multicancers yes 0.0001 HR 1.88 upregulated 66.2 overall 8 2945 multiple China 2017
survival

27926523 | NEAT1 multicancers yes 0.00001 HR 1.53 upregulated 0 overall 11 1354 Asian China 2017
survival

29988744 | NEAT1 nasopharyngeal yes 0.01000 HR 0.42 downregulated | O overall 2 201 Asian China 2018
cancer survival

30618186 | NEAT1 nasopharyngeal yes 0.0001 HR 2.04 upregulated 80 overall 3 297 Asian China 2019
cancer survival

33639865 | NEAT1 osteosarcoma yes 0.03500 HR 1.96 upregulated 0 overall 3 199 Asian China 2021
survival

32851072 | NKILA multicancers yes HR 0.81 downregulated | 61.5 overall 7 767 Asian China 2020
survival

33016254 | NORAD multicancers yes 0.00001 HR 1.67 upregulated 48 overall 8 517 Asian China 2020
survival

29066211 | PANDAR multicancers yes 0.02 HR 1.60 upregulated 82 overall 7 1077 Asian China 2017
survival

31850222 | PANDAR multicancers yes 0.009 HR 1.72 upregulated 79.4 overall 11 1379 Asian China 2019
survival

30775883 | PANDAR multicancers yes 0.014 HR 1.77 upregulated overall 1132 unknown China 2019
survival

30191982 | PANDAR multicancers yes 0.01 HR 2.01 upregulated 64.75 | overall 7 1005 Asian Iran 2018
survival

30508953 | PCAT-1 gastrointestinal yes 0.001 HR 1.04 upregulated 40.6 overall 6 961 Asian unknown | 2018
cancer survival

30909662 | PCAT-1 multicancers yes 0.001 HR 1.90 upregulated 81.4 overall 5 996 Asian China 2019
survival
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29378170 | PCATA1 multicancers yes 0.001 HR 1.95 upregulated 0 overall 7 886 Asian China 2018
survival

32529986 | PCAT-1 oesophageal cancer | yes HR 1.77 upregulated 0 overall 2 451 Asian China 2020
survival

29390487 | PCAT14 prostate cancer yes 0.0001 HR 0.66 downregulated | 8 overall 4 1265 Caucasian | China 2017
survival

28915709 | PCAT14 prostate cancer yes 0.01 HR 0.77 downregulated | O overall 2 1782 Caucasian | China 2017
survival

28977961 | PVT1 cervical cancer yes 0.001 HR 1.84 upregulated 0 overall 2 21 multiple China 2017
survival

28968599 | PVT1 digestive system | yes 0.0001 HR 1.86 upregulated 0 overall 10 1179 Asian China 2017
cancer survival

29975928 | PVT1 hepatocellular yes DOR 11.49 upregulated 100 group 9 840 multiple China 2018
carcinoma diagnosis

29137343 | PVT1 lung cancer yes 0.0001 HR 2.09 upregulated 46.2 overall 3 347 Asian China 2017
survival

31277104 | PVT1 multicancers yes 0.00001 HR 1.64 upregulated 19 overall 35 3766 multiple China 2019
survival

30544468 | PVT1 multicancers yes HR 1.99 upregulated 0 overall 18 2108 Asian China 2018
survival

30252166 | PVT1 multicancers yes 0.00001 HR 1.98 upregulated 53 overall 12 1876 multiple China 2018
survival

30083911 | PVT1 multicancers yes 0.00001 HR 2.08 upregulated 38 overall 16 1640 multiple China 2018
survival

29617692 | PVT1 multicancers yes 0.01 HR 1.31 upregulated 62.5 overall 41 9972 multiple China 2018
survival

29348896 | PVT1 multicancers yes 0.001 HR 1.40 upregulated 0 overall 15 1711 multiple China 2017
survival

69




29088881 | PVT1 multicancers yes DOR 17.25 upregulated 93.3 group 23 multiple China 2017
diagnosis

28866116 | PVT1 multicancers yes 0.00001 HR 2.03 upregulated 0 overall 11 1235 Asian China 2017
survival

26882847 | PVT1 multicancers yes HR 2.07 upregulated overall 10 939 unknown China 2016
survival

30147369 | PVT1 multicancers yes 0.0001 HR 1.32 upregulated 77 overall 438 11022 multiple USA- 2018
survival China

27352941 | PVT1 multicancers yes 0.00001 HR 2.99 upregulated 0 overall 4 420 multiple USA-UK | 2016
survival

29035442 | PVT1 multicancers yes 0.001 HR 1.91 upregulated overall 13 1559 unknown unknown | 2017
survival

27833074 | PVT1 non-small cell lung | yes 0.008 HR 2.34 upregulated 62 overall 2 190 Asian China 2016

cancer survival
27992369 | PVT1 non-small cell lung | yes 0.00001 HR 3.05 upregulated 0 overall 2 Asian China 2017
cancer survival

31577719 | PVT1 renal cell cancer yes HR 1.51 upregulated 0 overall 2 179 Asian China 2019
survival

31124961 | ROR multicancers yes HR 2.47 upregulated 553 overall 8 720 Asian China 2019
survival

30410399 | ROR multicancers yes 0.001 HR 2.09 upregulated 0 overall 9 844 Asian China 2018
survival

30076198 | ROR multicancers yes 0.00001 HR 2.88 upregulated 8 overall 9 735 Asian China 2018
survival

27352941 | SChLAP1 multicancers yes 0.0001 HR 1.98 upregulated 0 overall 3 1396 unknown USA-UK | 2016
survival

28915709 | SChLAP1 prostate cancer yes 0.00001 HR 2.54 upregulated 0 recurrence- | 4 1598 Caucasian | China 2017
free
survival
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31008944 | SNHG1 multicancers yes 0.001 HR 2.32 upregulated 21 overall 10 1129 Asian China 2019
survival

30080819 | SNHG1 multicancers yes 0.001 HR 1.92 upregulated 0 overall 8 570 Asian China 2018
survival

31391030 | SNHG1 multicancers yes 0.01 HR 2.06 upregulated 0 overall 10 1145 Asian China 2019
survival

33294456 | SNHG12 multicancers yes 0.00100 HR 1.81 upregulated 64.6 overall 22 1339 Asian China 2020
survival

33124951 | SNHG12 multicancers yes HR 1.97 upregulated 0 overall 15 900 Asian China 2020
survival

33031264 | SNHG12 multicancers yes 0.00100 HR 1.94 upregulated 0 overall 13 821 Asian China 2020
survival

33243205 | SNHG15 multicancers yes 0.00100 HR 1.95 upregulated 0 overall 11 1087 Asian China 2020
survival

32733556 | SNHG15 multicancers yes 0.00001 HR 1.96 upregulated 0 overall 11 1079 Asian China 2020
survival

32633324 | SNHG15 multicancers yes 0.00010 HR 2.07 upregulated 65 overall 12 1058 Asian China 2020
survival

32776742 | SNHG15 multicancers yes 0.00100 HR 2.34 upregulated overall 13 1190 unknown unknown | 2020
survival

32677912 | SNHG16 multicancers yes 0.00010 HR 1.87 upregulated 25.8 overall 14 1148 Asian China 2020
survival

31632195 | SNHG16 multicancers yes 0.001 HR 1.87 upregulated 9.2 overall 6 435 Asian USA- 2019
survival China

32118721 | SNHG20 multicancers yes 0.001 HR 2.49 upregulated 57 overall 15 1149 Asian China 2020
survival

32675944 | SNHG20 multicancers yes 0.00010 HR 2.47 upregulated 0 overall 15 1187 Asian China 2020
survival
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32802874 | SNHG3 multicancers yes HR 2.53 upregulated 0 overall 10 737 Asian China 2020
survival

32239696 | SNHG6 colorectal cancer yes 0.00010 HR 1.92 upregulated 0 overall 13 1073 Asian China 2020
survival

32000704 | SNHG6 multicancers yes HR 2.20 upregulated 0 overall 13 933 Asian China 2020
survival

32655318 | SNHG6 multicancers yes HR 2.06 upregulated 0 overall 5 487 Asian China 2020
survival

32321469 | SNHG6 multicancers yes 0.00100 HR 2.21 upregulated 0 overall 13 914 Asian China 2020
survival

31710436 | SNHG6 multicancers yes 0.0001 HR 1.88 upregulated overall 18 1535 unknown unknown | 2019
survival

33397233 | SNHG7 multicancers yes HR 1.84 upregulated overall 11 814 unknown China 2021
survival

29787741 | SOX2-OT multicancers yes 0.00001 HR 2.06 upregulated 0 overall 8 800 unknown China 2018
survival

28489861 | SOX2-OT multicancers yes 0.0001 HR 2.44 upregulated 0 overall 4 443 Asian China 2017
survival

32038720 | SOX2-OT multicancers yes 0.0001 HR 2.03 upregulated 0 overall 11 1029 Asian China 2020
survival

28965279 | SPRY4-IT1 digestive system | yes 0.01 HR 1.24 upregulated 62.2 overall 5 518 Asian China 2019
cancer survival

29145271 | SPRY4-IT1 multicancers yes 0.0001 HR 212 upregulated 64.5 overall 9 962 Asian China 2017
survival

28410241 | SPRY4-IT1 multicancers yes 0.001 HR 3.20 upregulated 17 overall 10 1148 Asian China 2017
survival

28054316 | SPRY4-IT1 multicancers yes 0.0002 HR 218 upregulated 58 overall 7 655 Asian China 2017
survival
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33204703 | SPRY4-IT1 multicancers yes 0.00100 HR 1.96 upregulated 70.9 overall 17 1650 Asian China 2020
survival

31447059 | TINCR multicancers yes 0.038 HR 1.53 upregulated 80.7 overall 7 unknown China 2019
survival

32493915 | TP73-AS1 multicancers yes 0.00100 HR 1.96 upregulated 34.9 overall 15 1047 Asian China 2020
survival

30157490 | TUBA4B multicancers yes 0.0001 HR 0.75 downregulated | 59.1 overall 23 2879 multiple unknown | 2018
survival

33346694 | TUG1 acute leukemia yes 0.01000 HR 2.49 upregulated 0 overall 2 259 Asian China 2020
survival

29029461 | TUG1 multicancers yes 0.001 OR 4.22 upregulated 42.2 distant 4 523 Asian China 2017
metastasis

28671045 | TUG1 multicancers yes 0.0001 HR 1.63 upregulated 87.8 overall 12 1303 unknown China 2017
survival

29245996 | TUG1 multicancers yes 0.01 HR 1.37 upregulated 85 overall 9 1078 unknown China 2017
survival

29145271 | TUG1 multicancers yes HR 1.05 upregulated 83.3 overall 8 962 Asian China 2017
survival

28977959 | TUG1 multicancers yes HR 1.41 upregulated 771 overall 7 714 multiple China 2017
survival

28548946 | TUG1 multicancers yes 0.006 HR 2.06 upregulated 85.4 overall 8 840 multiple China 2017
survival

30549987 | TUG1 multicancers yes 0.009 OR 1.80 upregulated lymph- 24 2117 unknown unknown | 2018
node
metastasis

29184421 | TUG1 osteosarcoma yes 0.001 HR 2.98 upregulated 0 overall 2 120 Asian China 2017
survival

33639865 | TUG1 osteosarcoma yes 0.01000 HR 1.64 upregulated 0 overall 5 294 Asian China 2021
survival
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28938655 | TUSCY multicancers yes 0.001 HR 0.34 downregulated | O overall 7 598 Asian China 2017
survival
28415640 | UCA1 bladder cancer yes 0.001 DOR 27.10 upregulated 100 group 6 1140 multiple China 2017
diagnosis
28038452 | UCA1 bladder cancer yes DOR 0.83 upregulated group 6 1110 multiple China 2017
diagnosis
32460591 | UCA1 bladder cancer yes DOR 18.00 upregulated group 12 1646 multiple China 2020
diagnosis
28639914 | UCA1 bladder cancer yes 0 DOR 36.00 upregulated 87 group 7 1241 multiple China 2017
diagnosis
31770217 | UCA1 colorectal cancer yes 0.00001 HR 2.25 upregulated 0 overall 7 775 Asian China 2019
survival
28658310 | UCA1 colorectal cancer yes 0.0001 HR 212 upregulated 0 overall 4 345 Asian China 2017
survival
28380443 | UCA1 digestive system | yes 0.001 HR 1.89 upregulated 0 overall 14 1364 Asian China 2017
cancer survival
31612385 | UCA1 digestive system | yes HR 2.07 upregulated 0 overall 15 1427 multiple China 2019
cancer survival
30598708 | UCA1 gastrointestinal yes 0.00001 HR 2.42 upregulated 0 overall 5 359 Asian China 2018
cancer survival
29777909 | UCA1 glioma yes 0.001 OR 3.84 upregulated 0 tumor 2 144 unknown China 2018
grade
30017333 | UCA1 hepatocellular yes 0.01 OR 4.06 upregulated 0 tumor 3 263 Asian China 2018
carcinoma stage
29137343 | UCA1 lung cancer yes 0.001 HR 1.49 upregulated 0.3 overall 2 172 Asian China 2017
survival
30918102 | UCA1 multicancers yes 0.0008 HR 2.05 upregulated 48 overall 36 3146 multiple China 2019
survival
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28488546 | UCA1 multicancers yes 0.00001 OR 213 upregulated 40 lymph- 10 848 Asian China 2017
node
metastasis
28423704 | UCA1 multicancers yes 0.001 HR 1.85 upregulated 0 overall 19 1587 Asian China 2017
survival
27713161 | UCA1 multicancers yes 0.00001 HR 1.65 upregulated 35 overall 12 986 Asian China 2017
survival
27517147 | UCA1 multicancers yes 0.0001 HR 1.71 upregulated 0 overall 14 1111 Asian China 2016
survival
27329842 | UCA1 multicancers yes 0.00001 HR 1.81 upregulated 191 overall 10 778 Asian China 2016
survival
27833074 | UCA1 non-small cell lung | yes 0.001 HR 1.49 upregulated 0 overall 2 112 Asian China 2016
cancer survival
27992369 | UCA1 non-small cell lung | yes 0.002 HR 1.49 upregulated 0 overall 2 Asian China 2017
cancer survival
32529986 | UCA1 oesophageal cancer | yes HR 1.96 upregulated 11.9 overall 3 256 Asian China 2020
survival
29184421 | UCA1 osteosarcoma yes 0.0002 HR 272 upregulated 0 overall 2 286 Asian China 2017
survival
30591861 | UCA1 osteosarcoma yes 0.0002 HR 2.70 upregulated 0 overall 2 286 Asian China 2018
survival
29752340 | XIST digestive system | yes HR 1.81 upregulated 441 overall 11 884 Asian China 2018
cancer survival
30653128 | XIST multicancers yes 0.005 OR 214 upregulated 67 overall 11 884 multiple China 2019
survival
30341910 | XIST multicancers yes 0.001 HR 1.76 upregulated 95.8 overall 13 1428 Asian China 2019
survival
29577911 | XIST multicancers yes 0.001 HR 2.62 upregulated 42.3 overall 10 858 Asian China 2018
survival
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29556138 | XIST multicancers yes 0.02 HR 1.54 upregulated 86.3 overall 15 1209 Asian China 2018
survival

29307668 | XIST multicancers yes 0.0001 HR 2.61 upregulated 529 overall 8 740 Asian China 2018
survival

31404342 | XIST multicancers yes 0.001 OR 2.32 upregulated 457 lymph- 15 1128 Asian China 2019
node
metastasis

31566056 | XIST multicancers yes 0.0003 HR 1.82 upregulated 79 overall 11 994 Asian Canada- | 2019
survival China

29568404 | XIST multicancers yes 0.00001 HR 1.88 upregulated 0 overall 6 648 Asian USA- 2017
survival China

32529986 | XIST oesophageal cancer | yes HR 1.78 upregulated 533 overall 2 267 Asian China 2020
survival

33639865 | XIST osteosarcoma yes 0.01000 HR 1.79 upregulated 0 overall 4 299 Asian China 2021
survival

31027073 | ZEB1-AS1 multicancers yes HR 2.16 upregulated 0 overall 19 1632 Asian China 2019
survival

30405838 | ZEB1-AS1 multicancers yes 0.001 HR 1.94 upregulated 0 overall 10 812 Asian China 2018
survival

30026848 | ZEB1-AS1 multicancers yes 0.00001 HR 2.45 upregulated 0 overall 8 614 Asian China 2018
survival

29906419 | ZEB1-AS1 multicancers yes HR 2.20 upregulated 0 overall 8 586 Asian China 2018
survival

29885321 | ZEB1-AS1 multicancers yes 0.00001 HR 1.59 upregulated 45 overall 9 722 unknown China 2018
survival

29778540 | ZEB1-AS1 multicancers yes 0.001 HR 1.86 upregulated 0 overall 8 692 Asian China 2018
survival

32756112 | ZEB1-AS1 multicancers yes 0.00010 HR 2.24 upregulated 0 overall 7 642 Asian Malawi- 2020
survival China
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30544408 | ZFAS1 multicancers yes HR 1.97 upregulated 0 overall 802 Asian China 2018
survival

29245995 | ZFAS1 multicancers yes 0.001 HR 213 upregulated 0 overall 674 Asian China 2017
survival

29163829 | ZFAS1 multicancers yes 0.0001 HR 1.58 upregulated 0 overall 747 Asian China 2017
survival

29137442 | ZFAS1 multicancers yes 0.001 HR 1.94 upregulated 0 overall 841 Asian China 2017
survival

28977885 | ZFAS1 multicancers yes 0.001 HR 1.87 upregulated 0 overall 978 Asian China 2017
survival

lMivakac 8: H Aiora ue 1ic aAAnAemmidpaceic INCRNAS kai aoBeveiwyv, cuutrepiAauBavouévns Kai TnS karnyopias multicancers.

IncRNA disease weight
AFAP1-AS1 gastric cancer 1
AFAP1-AS1 multicancers 4
AKO001796 oesophageal cancer 1
ANRIL gastric cancer 1
ANRIL multicancers 2
ANRIL non-small cell lung cancer 1
ATB digestive system cancer 2
ATB multicancers 3
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BANCR gastrointestinal cancer 1
BANCR multicancers 2
BCAR4 breast cancer 1
BCAR4 multicancers 2
BCAR4 osteosarcoma 2
BLACAT1 multicancers 2
CASC15 gastric cancer 1
CASC2 multicancers 5
CASC9 multicancers 1
CASC9 oesophageal cancer 1
CCAT1 Cholangiocarcinoma 1
CCAT1 multicancers 2
CCAT2 breast cancer 1
CCAT2 Cholangiocarcinoma 1
CCAT2 gastric cancer 1
CCAT2 multicancers 6
CRNDE gastrointestinal cancer 1
CRNDE multicancers 5
CYTOR multicancers 1
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DANCR multicancers 3
DLX6-AS1 multicancers 1
FAM83H-AS1 multicancers 1
FEZF1-AS1 multicancers 1
FOXD2-AS1 multicancers 2
FTX multicancers 1
GAPLINC gastric cancer 1
GAPLINC multicancers 1
GAS5 multicancers 3
GHET1 gastric cancer 1
GHET1 multicancers 7
H19 bladder cancer 1
H19 digestive system cancer 1
H19 gastric cancer 2
H19 multicancers 5
HNF1A-AS1 multicancers 2
HOTAIR acute leukemia 2
HOTAIR cervical cancer 3
HOTAIR colorectal cancer 2
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HOTAIR digestive system cancer 4
HOTAIR gastric cancer 2
HOTAIR gastrointestinal cancer 1
HOTAIR Head and neck squamous cell 1
carcinoma
HOTAIR multicancers 13
HOTAIR oesophageal cancer 2
HOTAIR ovarian cancer 1
HOTTIP breast cancer 1
HOTTIP hepatocellular carcinoma 1
HOTTIP multicancers 5
HOXA11-AS multicancers 2
HOXD-AS1 multicancers 1
HULC liver cancer 1
HULC multicancers 5
HULC osteosarcoma 2
KCNMA1-AS1 ovarian cancer 1
LET multicancers 1
LINCO0152 gallbladder cancer 1
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LINCO0152 multicancers 4
LINCO0341 breast cancer 1
LINCO0460 multicancers 1
LINC00460 oesophageal cancer 1
LINCO0472 breast cancer 3
LINCO0511 multicancers 3
LINCO1133 lung cancer 1
LINCO1133 non-small cell lung cancer 1
LINCO1296 multicancers 2
LINCO1297 multicancers 1
LINCO1627 ovarian cancer 1
LINC-UBCA1 multicancers 1
LOC285194 multicancers 1
LUCAT1 multicancers 1
LUCAT1 renal cell cancer 1
MALAT1 bladder cancer 2
MALAT1 breast cancer 4
MALATA1 digestive system cancer 4
MALATA1 glioma 1
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MALAT1

hepatocellular carcinoma

—_—

MALATA1 lung cancer 1
MALAT1 multicancers 21
MALATA1 non-small cell lung cancer 3
MALATA1 oesophageal cancer 1
MALAT1 osteosarcoma 3
MALAT1 ovarian cancer 1
MALAT1 renal cell cancer 1
MEG3 breast cancer 1
MEG3 gallbladder cancer 1
MEG3 multicancers 2
MEG3 non-small cell lung cancer 1
MEG3 oesophageal cancer 1
MIR31HG digestive system cancer 1
MVIH multicancers 1
NEAT1 breast cancer 1
NEAT1 digestive system cancer 1
NEAT1 lung cancer 1
NEAT1 multicancers 5
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NEAT1 nasopharyngeal cancer 2
NEAT1 osteosarcoma 1
NKILA multicancers 1
NORAD multicancers 1
PANDAR multicancers 4
PCAT-1 gastrointestinal cancer 1
PCAT-1 multicancers 2
PCAT-1 oesophageal cancer 1
PCAT14 prostate cancer 2
PVT1 cervical cancer 1
PVT1 digestive system cancer 1
PVT1 hepatocellular carcinoma 1
PVT1 lung cancer 1
PVT1 multicancers 1
PVT1 non-small cell lung cancer 2
PVT1 renal cell cancer 1
ROR multicancers 3
SChLAP1 multicancers 1
SChLAP1 prostate cancer 1
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SNHG1 multicancers 3
SNHG12 multicancers 3
SNHG15 multicancers 4
SNHG16 multicancers 2
SNHG20 multicancers 2
SNHG3 multicancers 1
SNHG6 colorectal cancer 1
SNHG6 multicancers 4
SNHG7 multicancers 1
SOX2-0T multicancers 3
SPRY4-IT1 digestive system cancer 1
SPRY4-IT1 multicancers 4
TINCR multicancers 1
TP73-AS1 multicancers 1
TUBA4B multicancers 1
TUG1 acute leukemia 1
TUG1 multicancers 7
TUG1 osteosarcoma 2
TUSC7 multicancers 1
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UCA1 bladder cancer 4
UCA1 colorectal cancer 2
UCA1 digestive system cancer 2
UCA1 gastrointestinal cancer 1
UCA1 glioma 1
UCA1 hepatocellular carcinoma 1
UCA1 lung cancer 1
UCA1 multicancers 6
UCA1 non-small cell lung cancer 2
UCA1 oesophageal cancer 1
UCA1 osteosarcoma 2
XIST digestive system cancer 1
XIST multicancers 8
XIST oesophageal cancer 1
XIST osteosarcoma 1
ZEB1-AS1 multicancers 7
ZFAS1 multicancers 5
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