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MNEPIAHWH

Elval yeyovog mwe n umoyovipuotnto amoteAel éva coBapo mpoBAnua mou TTANTTEL
™V Kowwvia kat mpoBAnuatilel apketa leuyapla. H Siatapayxni autrn Umopel va
odnynoet oe mANBwpa TPOPANUATWY ONMWEG OLKOVOULKWY, YUXOAOYLKWVY Ko
kowwvikwv. Qaivetal va eivatl apketd dtadebopevn kabwg amaoxoAel Eva ota €€l
Levyapla kot peAéTeg Seiyvouv Mwe oto 50% Twv MEPUTTWOEWVY TNV €VBULVN dEPEL O
avépag. H avdplkrp uToyovipuOTNTa €lval pia oUVOETN Kol TIOAUTIOPOYOVTLKH
Statapayn n omnola propel va pokLP L amod tov tpormno {wng, anod mepLBAANOVTIKOUC
TIAPAYOVTEG, QMO TO YEVETIKO UTOBaBpo 1 ouxvotepa amd cuvOUACOHUO OULTLWV.
MeA£TeC amodelkvUouV OTL GNUAVTLKO pOAO 0TV U AVLON TNG Ttallouy miong Ta 1N
kwdwomotntikd RNAs kat dlaitepa ta microRNAs (miRNAs). Itnv mapouoa
SUTAwHATLKA Epyacio epguvVwVTOL TTOAU LOPDLOUOL OE TIEPLOXEG TTOU KWSLKOTIOLOUV YL
miRNAs kat Slepeuvatal o poAog Twv yoviSiwv-otoxwv autwy. Mo To oKomo auTo,
Xpnolhomondnkav Selypato omMéPUATOC KAl QUOTOG QMO VOPHOCTIEPULKOUE KaL N
VOPUOOTIEPHULKOUC avdpeg amd tov eAAnVIKO MANBuouod. Eywve amopovwon DNA kot
aAAnAoUxNon 0AOGKANPOU TOU YOVISLWHOTOG UE T HEB0S0 aAAnAoUxnong VEQC YEVLAG
(NGS). AkohoUBnoe avaluon Kot emeepyacio Twv Se50UEVWV WOTE VA EVTOTILOTOUV
povadikol moAupopdLlopol Tou mapaTnEOUVTAL LOVO CTOUC UTIOYOVLLOUG AVOPEC Kal
OXL OTOUG VOPMOOTIEPULKOUG. ZTN OCUVEXELQ, XPNOLUoToLlOnke Lo oelpd BAacswv
b6edopévwy yla TNV avaAuor] TouG. ZUYKeKpLEVa, dnpoupyndnke pa Aiota miRNAs
ota omola evrtomilovtal oL mapanavw moAupopdLlopol KL Emetta StepeuvnBnkav ot
oAANAemdpaoelg Twv mapandavw miRNAs pe yovidla-otoxouc. TEAoG, StepeuvnBnke o
POAOC TWV TAPANMAVW YOVISlWV yla TOUG TPELS UTIOTUTIOUG TNG OVOPLKNC
UTTOYOVLUOTNTAG TTou PeAeTnOnkav (aoBevoomepuia, tepatoomeppia, oAlyooTepuia).
Evtomiotnke éva peydlo mAN6o¢ moAupopdlopwv oe moAAd miRNAs ta omola
ennpealouv yovidla mou oxetilovtal PE TOV KUTTAPLKO KUKAO, TNV QmOMTwaon Kal ToV
KUTTAPLKO ToAAamAacLlacpo. Eniong, MoAAd amd autd gpmAékovial otnv udavion
Kapkivou. Mepaltépw UEAETN TWV TTAPATIAVW TTOAU LopdLoHwY Kot Twv MiRNAs umnopel
va 0o0nynoeL o KOAUTEPO XOPOKTNPLOMO TNG OlToAoylag TNG avOpLKAG
UTTOYOVLUOTNTAG KOOWE KOl 0TNV aVATTTUEN HEBOSWV yLa TNV AVTLUETWTILON TNG.



ABSTRACT

It is a fact that infertility constitutes a serious problem affecting society and causing
concern for many couples. This disorder can lead to a multitude of problems, including
financial, psychological, and social issues. It appears to be quite widespread, affecting
one in six couples, and studies show that in 50% of cases, the responsibility lies with
the man. Male infertility is a complex and multifactorial disorder that can result from
lifestyle, environmental factors, genetic background, or more often, a combination of
causes. Studies demonstrate that non-coding RNAs, particularly microRNAs (miRNAs),
also play a significant role in its manifestation. In this thesis, polymorphisms in regions
encoding miRNAs are investigated, and the role of their target genes is explored. For
this purpose, sperm and blood samples from normospermic and non-normospermic
men from the Greek population were used. DNA was isolated and whole genome
sequencing was performed using next-generation sequencing (NGS). Data analysis and
processing followed to identify unique polymorphisms observed only in infertile men
and not in normospermic men. Subsequently, a series of databases was used for their
analysis. Specifically, a list of miRNAs with identified polymorphisms was created, and
the interactions of these miRNAs with target genes were investigated. Finally, the role
of these genes in the three subtypes of male infertility studied (asthenospermia,
teratospermia, oligospermia) was explored. A large number of polymorphisms were
identified in many miRNAs, which affect genes related to the cell cycle, apoptosis, and
cell proliferation. Additionally, many of these are involved in the development of
cancer. Further study of these polymorphisms and miRNAs could lead to a better
characterization of the etiology of male infertility and the development of methods to
address it.



A. ERZAIQrH

1. AvdpLkn uTtoyoviuoTnTa.

1.1 Oplopoc kat Emdnpoloyika otolxeia

‘Eva peilov mpoBANUa To omoio KaAE(TaL va AVTLLETWITIOEL N onUEPLVA Kowvwvia gival
QUTO TNG UTIOYOVLUOTNTAG. H uTtoyovipotnta daivetal vo amaoXoAel epLOoOTEPOUG
arnod 186 ekatoppupLla avOpwIoug mayKoouiwg, aockwvtag PUXOAOYLKT), KOWWVLKN Ko
OLKOVOWLKI ETLPPON, TEPAV TOU OVTIKTUTIOU oTnV avamapaywyr, oto leuvydpt 1,
JUudwva pe Tov Maykoouio Opyaviopo Yyeiag (MOY) wg  umoyovipotnta
XopaKkTnpLeTal n avikavotnta enitevéng cUAANY WG EMetta amnod To mEpag 12 pnvwv
aveAMmwV poomnaBelwv aveu mpoduAdfews. H mabnon autn sival mapovoa oto 8-
12% twv leuyaplwv SLeBVWC Kal TTPOKAAELTAL ELTE A alTla €K TNG YUVOLKELQG LEPLAC,
elte ek TNG avdpikiAc, evw Sev amokAeietal kat ouvduaoudg attiwv 2, Ot Adyol
eUdAvVIONG UTIOYOVIUOTNTOG OTLG Yuvaikeg €xouv SlepeuvnBel oe LKAVOTIOLNTLKO
BaBuo, ev avtiBéoel e Tn Slepelivnon QUTWVY OTOUG AVOPEG, OTIOU EKEL TO YVWOTLKO
emninedo votepel. AuTO odeileTal KUPLwWE oTNV MOAUTTAOKOTNTA TNG MABNONG QUTAG
6ebopévou OtTL pmopel va odeiletal oe TeEPLBAANOVTIKOUC 1)/Kal YEVETIKOUG
TIAPAYOVTEG, AAAA KoL OTO YEYOVOG OTL otn Sladlkaoio POVo TNG OTIEPUOTOYEVEDNG
OUMMETEXOUV Ttepimou 2.000 yovidia, kablotwvtag tn Stadkaocia tng £peuvog
Sadahwdn. Tlevikwg, n ovdplKr) UTOYOVIHOTNTA €lval piot TTOAUTIAPOYOVTIKN
naBoloyikh katdotaon n omoia epdavilel peydAn stepoyévela oto dpawdtuno B,
Mepimou 1o 7% twv avdpwv TMACXEL AT AUTHV, EVW TA OTOLXELa SELXVOUV QMOKAELOTLKNA
€uBULVN Tou avdpd¢ oTo 20-30% TWV MEPUTTWOEWVY UTIOYoVLIOTNTAG. ETtuTAéov, o€ éva
T0c00TO 20% TWV MEPUTTWOEWY, 0 avSEpLKOG Ttapayovtag dpaivetal va cUUBAAAEL o€
ouvSUAOUO HE TOV yuvalkeio odnywvtag kaBoAkd o€ éva mocootd tou 50% (2,
JUVETIWC, KPLVETAL ETUTAKTLKI N avaykn TG SLeE0SIKOTEPNC KOL TIEPALTEPW EPELVAG ETTL
Tou B£partoc.

1.2 Atdyvwon avopLkAG UTTOYOVILLOTNTAC

H afloloynon kat n Sidyvwon mbavig Umapéng UToyoviHoTNTag otov avdpa
emBarletal otav mapatnpeital amotuxia emniteuéng cUAANYNG yla Sdotnua 12
HUNVWV A yla Stdotnua 6 unvwy o€ mepimtwon mou n cuvIpodog eivat 35 eTwv Kal Avw.
ErmunpooBeta, ouveto Bewpeitat o avdpag va utoBAANETAL O€ SLOYVWOTIKEC EEETATELG
€AV UTIAPXOUV TIPOPBANUATIOUOL OXETIKA HE TNV YOVLUOTNTA TOU AOYW LOTOPLKOU N
nponyoUpevwy madioewv kat tpavpatiopwy . H efétaon anaptiletal and ta €£Ag
otadia:

1) lotopikd g€etaldpevou: 3tn GAon aut CUAAEYETAL TO MANPEC LOTOPLKO TOU
e€etalopevou o100 omoio ocuumeplAapBavetal N GAPUAKEUTIKY aywyn,
Sie€axBeioeg eyxepnoselg, eav umnpéav, mbava Yevetika r mepLBaANOVTIKA
aitia. EmutAéoy, yivetal avadopd TwV EPWTLKWY CUVEUPESEWY, OAAAG KOl TOU
LOTPLKOU LOTOPLKOU, TOU TPOTou {wn¢ mou akoAouBel o e€etalopevog, kKabwg
KoLl TNG UTapPENG mMadnoewv cuvadwy PE TNV TIPOKANCH UTIOYOVLLOTNTAG 0TV
OLKOYEVELA TOU.




2) Quoikn e€€taon: Itn ¢$aon auth yivetal n e€€tacn TNG AVOTOMLOG Ko
duololoyiag tou méoug Tou e€eTalOUEVOU, EAEYXOVTAL TA XOPAKTNPLOTLKA TWV
OpXeWV Kal tng ermddbupidag, onmwe Katl n nepimtwon VMapEng KPookNANg n
evOel&elg mponyoupeEVWY EMEPPACEWV N TPAUUATIOMWY. ETiLA€ov, eAéyxovTal
Kol Ta SeutepeUOVTA GUAETLKA XOPAKTNPLOTIKA.

3) Evbéokpwikni e€€taon: H §pAdon CUYKEKPLUEVWY OPLOVWV CUVOEETAL AUETA LUE
™V pLBMLON TNG SLadLKAoLOC TNG OTIEPUATOYEVEDNG. Lot TOV AOYO QUTOV YiveTal
N KATAUETPNON KUPLWG TwV eMMESwY NG woBulaklotpomou opuovng (FSH)
KAl TNG TPWLVNC TECTOOTEPOVNCG Ue ANYn aipatog. e meplmtwon mou o
e€etalopevog €xel xapnAd enineda teoTOOTEPOVNG ouvioTtatal n Ste€aywyn
TIEPALTEPW EEETACEWYV, OTIWG N KOTAUETPNON TNG EAEVOEPNC TEOTOOTEPOVNG,
NG WYXPLWOTPOTIOU OpPUOVNG KoL TNG TPpoAaktivng. Ta amoteAéopata Twv
EVOOKPWIKWY EEETACEWV MMOPOUV OTI( TIEPLOCOTEPEG TEPLUTTWOELS VA
umnodeifouv TNV attia tng mabnong.

4) AvAaluon onéppotog: H avAaAuon OTMEPUATOC QMOTEAEL TNV TLO Kplolun
g€étaon, kaBwg autr we et To MAeiotov Ba umodeifel ev TEAEL TNV UTAPEN TNG
Statapaxng. MNa tnv emtéAeon tng amoatteital emapkng cuAAoyn Seiypatog
OTIEPUATOG WOTE VA TIPOKUWEL QVIUTPOOWIEVUTIKO amotéAeopa. H
SeypatoAnyia eival mpotiuotepo va yivetal aneuBeiag oto e€elSIKEVUEVO
€pyaotnplo, aAAA eival Suvatov va mpaypatonolnfel kat kot oikov pe thv
evamnobeon tou delyparog oe anootelpwpévo doxeio. To Selypa wotdoo, Ba
TPEMEL va Slatnpeital o OepUOKPACLO CWHOTOC £WC TNV TTapaAafr) Tou amo
TO €€ETAOTIKO KEVTPO. Mpoooxn xpeLaletat va S00¢el Kol 0To SLAcTNUA ATIOXAG
ano onoladnmote oe€oualikr MPAn mou MPEMEL va TNPHoEL 0 e€eTalOpUevoC.
To bavikd xpoviko Stdaotnua €ival autd twv dU0 NUEPWV EWG TECCAPWV
NUEPWV, KABOTL edv cUAAeXBel vwpitepa iow pokU el odbaApa doov adopd
Tov 0plOud twv omneppatolwapiwyv, evw €dv yivel n ouAloyn apyotepa
TOavwe MapPouoLOOTEL KATIOLO TIPOPBANUA TTOU OXETIZETAL UE TNV KLVNTLKOTNTA
Twv oneppatolwapiwv. H avaluon omépUatog elval CUVETO va yivetal ava
TPELG UNVEC Yla a0OeVELC UE ATILOL CUUTITWHATA, EVW YLOL AUTOUC TTOU TTIACYOUV
amno oAyooneppia N alwoonepuia kaBe SUo pe t€ooeplg eBSoUAdEC.

O Naykoéoplog Opyoaviopog Yyeiag (MOY) €xel oplosl TIWEG opilou oL oOmoieg
alomololvtal wg Bacn yla TG LETPHOLUES TIOPAUETPOUC OL omoleg e€etalovtal otnv
avAaAuon omépuatog. Autég mapouotalovtal otov Mivaka 1.

Mivakag 1: Ot Tiuéc opiou mou Exouv oplotel armo tov lMaykdouto Opyaviouo Yyeiac yla Tig
TTAPAUETPOUC AVAAUCNG OTIEPUATOC

Oykocg >1,5ml
pH >7,2




JUYKEVTPWON OTIEPUATOG >15 ekatoppupta/ml
OALKOG aplBuog omeppatolwapiwy >39 ekatoppLpLa
ZUVOALKI KVNTLKOTNTA >40%
MPoodeuTIKA KIVNTLKOTNTA 232%
Buwowuotnta >58%
Quololoyikn popdoroyia >4%
AgukokUTTOPQ <1,0x 106/ml

1.3 TOToL avdpLKNC UTIOYOVLUOTNTAC

Avaloya pE T amOTEAEOHOTA TNG AVAAUONG OTEPUOTOG UTTOPEL val evtomiotouv
nipoBARUATA TTOU OXETI{OVTAL E TNV UTTOBABULON TN TTOLOTNTOC TOU OTIEPUOTOG, OTIWG
OAAQYEC OTNV KVNTKOTNTA KoL TV popdoloyia Tou. Mrmopel, €miong, vo EVIOMLOTEL
puelwon tou aplBpol Twv omeppoatolwapiwv UMO TWV TIHWV avadopadg, evw Sev
OTMOKAELETOL OUVSUAOUOC TIOLOTIKWY KOl TTIOCOTIKWV HETABOAWV otn oloTtacn Tou
Selypartoc omépparog Pl Aappdavovtag umoyn ta npoavadepBévta propei va yivel
Katnyoplomoinon kot  Ttaflvopnon TNG  €KACTOTE  TEPIMTWONG  OVOPIKNG
vnoyoviudtntog 2. O katnyopieg pavdtunwv mou mpokumTouy eivat ot €€AC:

e Aoneppia: Xapaktnpiletal and tnv mAnpn €AAewn OMEPUATOG KOTA TNV
EKOTIEPUATLON.

e AcOBsvooneppio: H KOTAOTOON KATA TNV OO0 TO TTOOOCTO TNG TPOOSEUTIKIG
KLVNTIKOTNTAC Twv omeppatolwapiwv mapatnpeital va eivat umod Ttwv
bUGCLOAOYLIKWVY TLLWV.

e AocOevotepatooneppio: Xopaktnpiletal and ocuvduaopo TUTIWV avSEPLKAG
UTIOYOVLUOTNTAG,  KaBOTL  mapouclaletol  TOCOOTO  TMPOOSEUTIKAG
KvnTkotNTag Kol ¢uoLloAoyLlKAG popdoloyiag Twv onepuatolwapiwy
ULKPOTEPWV TWV GUCLOAOYIKWY TLUWV.

e Alwoonepuia: Xapaktnpiletal anod tnv EAAewpn oneppatolwapiwv Katd thv
EKOTIEPUATLON.

e Kpuntooneppia: Xapoaktnpiletat and tnv €éAAewpn oneppatolwopiwv oe
dpéoko delypa onépuartog. Map’ OAa AUTA UMOPEL VAl YIVEL EVTOTILOUOC QUTWVY
votepa anod puyokEvipnon.

e Awpooneppia: Xapaktnpiletal amd tnv Umapén epuBpPOKUTTAPWV OTNV
EKOTIEPUATLON.

e Asukoomeppia: Xapaktnpiletalt amdé tnv Umapén AEUKOKUTTAPWY OTNV
EKOTIEPUATLON OE TOCOOTA TOU UTIEPBAVOUV AUTA TNG KABOPLOUEVNG OPLAKAG
TLAG.

e Nekpoomeppuia: H katdotacn auth xapaktnpiletat ano tnv umapén XopunAwv
TIOOOOTWV {WVTAVWY Kol UPNAwWV TIOCOOTWY OKivnTwv oneppatolwapiwy
KOTA TNV EKOTIEPUATLON.

e Noppooneppia: Eival n Kataotaon otnv omoia 0 CUVOALKOG aplBuog i n
OUYKEVTPWON TWV OTMePUOTOlWapiwV KOl TO TIOCOOTO TWV TPOOSEUTIKA
KWVOUMEVWVY Kol popdoloyikd ducloloylkwy omeppatolwapiwyv gival oo A
unepPaivel auTo Tou eAdxLoTOU Opilou avadopdg.



e OAwoaocBevoomnepuia: O OUVOAKOG OpPLOUOC 1 N OUYKEVIPWON TwV
oneppotolwapiwv Kal TO TOCOOTO TWV TPOOSEUTIKA KLVOUUEVWY
oneppatolwapiwv elval HLKpOTEPA Ao Ta EAAXLOTA OpLa avodOopac.

e OAwoaocBevotepatooneppio: O cUVOAKOG OPlOUOC | N CUYKEVIPpWON TWV
omneppotolwapiwv KAl TO TOCOOTO TWV TPOOSEUTIKA KIVOUUEVWY KoL
popdoloyika ¢duololoylkwy omeppoatolwapiwv  Bplokovtal UuUTd  Twv
eAdxlotwv opiwv avadopdg.

e OMAwotepatooneppia: To TOCOOTO TwV HOPPOAOYLKA  PUCLOAOYLKWV
oneppatolwapiwy, KHBWE Kal 0 GUVOALKOC aplOUOC 1) N CUYKEVTPWOT] TOUG
Bpiokovtal UTIO TwV EAAXLOTWV opiwv avadopdc.

e OMwyooneppioa: O OUVOAKOG QplOUOG 1N N OUYKEVIpWONR  TWV
oneppatolwapiwyv Bplokovtat umod To eAdxLoTo 6plo avadopac.

e Tepatoonmeppioa: To TO0O00TO Twv  HopdoAoykd  HUCLOAOYLIKWV
oneppatolwapiwv Bploketal umo to eAdxLoTo 6pLo avadopdag.

1.4 Altia avdpLkAG UTTOYOVILLOTNTAG

H gpuddvion tng avdplkng umoyoviuotntag pmopel va odpeiletal o pio mAnBwpa
attwwv. Evroutolg, yia to 40% twv MEPUTTWOEWV SV UTIAPXEL c0dr G TTPOCSLOPLOUOG
™G awtiag kot xapoktnpilovtat wg Slomabng umoyoviuotnta. Emutpocbeta, n
amocadnNVIoN TWV ALTLWVY TNS aVOPLKIEG UTIOYOVLUOTNTOG TIEPUTAEKETAL KAL OO TLG
Stadkaoieg mapaywyng Kol UETOPOPAC TOU OMEPUATOC Tou puBuilovtal Kat
eAéyxovTal OTEVA OO TO €VOOKPLVIKO, TO OVOCOTIOLNTIKO KOl TO VEUPLKO GUOTNUOL.
Emopévwe, mabnoslg ota oUCTAUATA QUTA UIMOPOoUV Vol €XOUV AUECO 1 €UUECO
avtiktumo  otnv  yovipdtnta tou avdpog Bl Stov mivaka mou  akolouBet
TapoucLalovtal oL KUPLOTEPOL TIAPAYOVTEG TIOU ATTOTEAOUV KAl TL( CUXVOTEPEG ALTIEC
endaviong avpikrg unoyovipotntog 2.

Mivakag 2: Ot KUPLOTEPOL TTAPAYOVTEC TTOU UITOPOUV Vo 08NYHOOUV OTNV EUPAVLON aVOPLKNG
UIoyovVIUOTNTAC

Avopyila
Ek YEVETAG amouaoia oMEPUATIKWY TIOPWV
Kpuopyia
KAnpovopukoi MikpogAAeipata 6To Y XpWHOCWHA
XPWHOOWHLKEG KO YEVETLKEG AVWHAALEG
EvbokplvonaBela
Ek yevetnig anodpaén
KipooknAn
TpaUUATIOUOG OTOUG OPXELC
Juotpodr TWV OPXEWV
Kapkivog yevwnTikwv KUTTApWVY
EmtikTtnToC UTTOYOoVaS0TPOPLKOC UTIOYOVASLOUOG
ErnavalapBavopueveg oupoyeVVNTIKEG LOAUVOELG
MetadAeypuovwdelg abroeLg
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Entiktntot Anodppaén tng oupoyevvnTikng odou
E¢wyeveic mapayovteg (m.x. aktivoBoAia,
XnUeloBepareieg, K.a.)
JUOTNULKA voorpata (1.x. vedpLkn QVEMAPKELQ,
Kippwaon Tou AMATog)
AVTIOWUATO OTIEPHATOC
EyxelpnoeLg ota ayyeia Twv OpXewv
YefouaAikn Suoheltoupyia
Kanviopa
AAKOOA
NopKwTLKA
Maxvooapkia
I6LonaBeig WuxoAoy Kol apayovTeC
Mpoxwpnuévn NALKLO TOU TATPOG
Awatpodikol tapayovteg
MeptBaAlovTikol mapayovTeg

MNepaltépw €peuveg €xouv avadeifel kal MANOOC AAAWV QULTLWV TIOU UTTOPOUV Vol
obnynoouv otnv gudavion avopLKAG UTTOYOVIUOTNTAC, OMWCE YEVETIKEC AVWHUAALEG,
TpaupaTiopol, eptBaAlovTikol MaPAYOVTEC, OPHOVIKEG SlatapaxEC, o Tpomog {wng,
k.a. [®, 3tn ouvéxela, Ba avaluBolv oL GNUAVTIKOTEPOL Omd TOUG TOPAYOVTEG TTOU
avadEpovTal mapamavw.

ZefovaAika mpofAnpata: MoAAG TpoPARUATO OTOV TOMEQ QUTOV MIMOPEl va
odeilovtal gite og cwpaTIKA gite o€ PuxoAoyka aitia. OL cuxvotepeg MAOAOELS TTOU
ouoxetilovtat pe TNV €udAvion avOPLKAG UTOYOVLUOTNTAG €Elval N OTUTIKA
SuoAeltoupyia, N MPOWPN EKOTIEPUATLON N N AVIKOVOTNTA EKOTIEPUATLONG.

Zwpatika aitia: Oplopéva cwUaTka aitia f aobéveleg unmopouv va odnyrnoouv otnv
TIPEUMOSLON TNG TOPAYWYNG TOU OMEPHATOC Kol TNG HeTadopdg Tou. Eva
XOPOKTNPLOTIKO MApASELya Elval N LEYEBUVON TWV OTIEPUATIKWY AYYELWY, YWWOTH WG
KLpoOKNAN, n omola ¢aivetal vo MPoKaAesl poAnpaTa utoyovipotntac oto 40% Twv
avdpwv Tou avTueTwrnilouv tétola BEpata. AKOUN, N cUCTPON TWV OPXEWV EVTOC
TOU OOXEOU €lval LKavn va KATAANEEL O TPOUMOTIOUO TWV OPXEWV AOYW TNG alénong
NG TECNC OTO OTEPUATLKA ayyela Ka otnv dtaotpéBAwaon Tng kKukAodopiag og auta.
MpoBARuata umopouv va dnuioupynBouv, emiong, amod Slddopeg AOLUWEELS R
ETULHOAUVOELG, OMwG emi mapadelypatt and nopwtitida, supewg Sladedopévn wg
Hayouladeg, n omola emipépel atpodia Twv OPXEWV KOL UTIOYOVIHOTNTA. TEAOG,
0£€0UAALKA LETASLEOUEVO VOO LOTA OTIWG N YOVOPPOLA Kal Ta XAauUuSLa umopouv va
OUMBAAAOULV OTNV eKSNAWGON UTTOYOVLUOTNTAC HECW amodpatnc otnv embLdupida.

NepBailov Kat tpomog {wng: OL OUGCLEG OV KATAVOAWVOVTAL OO TOUG AVOPES,
KaBw¢ Kal oL CUVONKEG OTLC OTOLEG EKTIOEVTOL OTOV EKAOTOTE XWPO EPYACLAG TOUG KOl
VEVLKWE OTA LEPN OTIOU CUXVATIOUV UIMOPEL VO £XOUV CUVETIELEG OTNV YOVLUOTNTA TOUG.
MapadAAnAa, kaipto poAo daivetal va mapouotdlouv Kol Ol CUVADELEC OL OTOLEC
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amnaptilouv Tov TPOmo {whG Tou KABevOC. XapaKTnELOTLKA, TIPOBARATA HtopolV va
nipokUPouv ano tnv €kBeon oe aktwvoPBolia, odnywvtag o pelwon TG Mapaywyng
OTIEPUOTOC, EVW N €vtovn Kal Slapkng EKOEoN O€ AUTHV UMOPEL va TIPOKAAETEL LEXPL
KoL TIAR PN urtoyoviotnta. EmutAéov, n umepBoAikn xprion avtinAtakol exet SetyOel
WG €AATTWVEL Tov aplOpd Twv omneppatolwapiwv mMpoowplvws. Aviiotolxa,
EMayyEALATO 0T OTtola amatteital ToAUwpn KaBLoTikh B€on, OMWE AUTA TWV 08NYWV,
N aUTA oTa omola oL uTtaAAnAol ektiBevtal o UPnAEG BepoKpaCieg, OTIWG QUTA TWV
OPTOTIOLWY, UITOPOUV VO £XOUV OPVNTLKEC CUVETELEG OTN YOVIHOTNTA. AKOUN, aV Kal
bev undpyxouv emiBePfalwpéva oTolXeld, TO XPOVIO KATIVIOUO KAl N O.GUAAOYLOTN
KatavaAwon aAkooA ¢aivetal va odnyouv otnv umofdaduion tng moldtnTag Tou
omnéppatog. EmumpoaoBeta, n kakn dtatpodn eival os B€on va EMNPEACEL KAl QLUTA TN
YOVIUOTNTA, ME Ml OXETIKA TPOohOTN €pPEUvVA VA OTMOSELKVUEL TIG QPVNTLKEG
ETIUTTWOELG OTN OCUYKEVIPWON TOU OTMEPUOTOG EMELTA And auénuévn Katavaiwon
KOPEOUEVWV AUTTAPWV. 2€ EAATTWON TNG CUYKEVTPWONG TOU OTIEPUATOC, KABWE KoL TNG
TEOTOOTEPOVNG, UMOPEL va. 08NynoEL Kol n Katd e€akoAolBnaon XpPron VOPKWIIKWY,
OMwC Kokaivng Kot KavvapBwvoeldwyv. TEAOG, 0 LOAUCHEVOC KOl PUTIOOUEVOG QEPOG
UMOpel vo EMNPEACEL QAPVNTIKA OTNV KLWWNTIKOTNTA KoL OTn Hopdoloyia Twv
omneppatolwapiwy.

OpupovikéG Statapaxeg: OuL opuoveg Stadpapatilouv TOAU ONUOVTIKO POAO OTO
QVaTaPOYWYLKO cuotnua tou avépog. O kuplog atovag puBuLong eival autdg tou
unoBaAdapou-unopuong-yovadwyv. Auto¢ cupBAaAel otnv mopoxn TG KATAAANANG
OUYKEVTPWONG OPHOVWV WOTE VoL UMOPeL va emutevxBel n owot avamtuén Kot
Agltoupyia TOU aAVATOPAYWYLKOU CUOTAMATOG. AVOAUTIKOTEPA, N EKAUTLKH OPHOVN
Twv yovadotporvwyv (GnRH) ameAeuBepwvetal and tov umoBAAapo Kol EMAYEL TV
€KKPLON TNG WXPLVOTPOMoU opuovne (LH) katl tng woBulakiotpémou oppovng (FSH)
oo tnv umoguon. OL TeAeutaieg, PE TNV OEPA TOUC, EMAYOUV TNV TOPAYWYN
OTEPOELSWV OPUOVWY ATIO TIG YOVASEC, OWG N oloTPASLOAN, N TPOYECTEPOVN KAl N
teotootepovn (Ewkdva 1). H éAAewdn GnRH emidépel Statapayeg mou ennpedlouv To
avéplkd avamopaywylkd cuotnua. Mia amod TI§ Mo yVwoTtéG mabnoelg eival to
ouvbpopo Kallmann kat cuvbéetal pe tnv amoucia ce§OUAALKAG wpipavong.
Mapopoilwg, pia eEAATTWon TN mapaywyng Twv LH kat FSH oppovwy amo tnv unoguon
UMO TWV KOVOVIKWV TIHWV UIOopel va odnynoeL otn Melwon tg mapaywyng
TECTOOTEPOVNG KOLL OTIEPATOC ATIO TOUG OPXELG. AVTIOETWC, N AUENUEVN CUYKEVTPWON
™G LH kat tng FSH ouvépdpouv otnv eAATTWON TWV CUYKEVIPWOEWV TECTOOTEPOVNG
KOl €V YEVEL TIPOKAAOUVTOL TIPOPANUATO OTNV OTIEPUOTOYEVEDH. TEAOC, N UNEP TWV
KOLVOVIKWY CUYKEVTPWOEWV TIPOAAKTIVN UMOpEl va emPEPEL Pelwon TG Mapaywyng
OTEPUOTOC, UElwoN TNG oe€oVaAKN G emBupiag Kot oTuTK SUCAELTOUpYLA.
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Ewkova 1: O aéovac puduiong tou vnodadduou-unopuaonc-yovadwy, kadwe Kal ol
aAAnAsmibpdoeic mou napatnpouvral 7,

Fevetwkoi mapdyovteg: OL yevetikol mopdyovieg Staxwpilovial oe SUo KUPLEG
KOTNYOPLEG: TG XPWHOOWULKEG AVWHUOALEG KOl TLG LOVOYOVLIOLOKEG LETAANAEELG. AUTEG
evromnifovtal 0To 15% Twv MEPUTTWOEWV avOPLKAG uTtoyovipotntag. Ocov adopd oTig
XPWHOOWHULKEG avwaAieg, To ouvdpopo Klinefelter, katd To omolo To MACKWV ATOUO
SlaBEteL éva emumAgov Xpwpoowua Y, paivetal va elval n TILO KON YEVETLKA aLtia yla
™V mpokAnon oalwoomépulag. Ol apvNTIKEG CUVEMELEG ekdnAwvovtal AOyw TNng
auénuévneg FSH kat tng umapéng tou emuTAéov avilypddou Tou XPWUOOWHATOG Y,
odnywvtag og MPoBARUATA OTNV CTIEPUATOYEVEDH. AUCAeLToupyieg otnv Sladikaoia
NG omepuatoyéveong Adyw avénong tng FSH mapatnpouvtal kat oto cuvépouo
Noonan, To omolio €ivatl avaAoyo pe to cuvdpopo Turner Twv yuvaikwy. Emumpoocdeta,
oL umoyoviuoL avdpeg telvouv va Tapouctdlouv avooTpodEC O QUTOOWULKA
XPWHOoOWHOTO 8 HOPEG TILO CUXVA OE OXECHN LLE TOUG UYLELG, EXOVTAG WG ATOTEAECHA
™V epdavion coBapng alwooneppuiag i ohlyoacBevotepatoomneppiog. Zuvexilovrag,
glval yvwoto otLTo xpwpoowpa Y Stadpapatilel kaiplo poAo otnv eupubun avamtuén
Kol pUBULON TOU avaaPOYWYLKOU CUCTAUATOG. Z€ pia €peuva, n omola Ste€dxOnke
a6 tov Zofardi kol TOUC OUVEPYATEC TOU, E€YLVE AVAAUCN KOPUOTUTIOU Ot EEL
UTIOYOVLHOUG avdpeg yla ta eAAeipata mou StéBetav oto pokpy Ppaxiova Tou
XpwHoowuatog Y. H meploxn autr ovopdotnke AZF (Azoospermia Factor) kot StaB€tel
tpelg wveg: AZFa, AZFb kat AZFc. O avacouvduaopog mapepudepwyv Opavopdtwy os
niaAivépopeg aAAnAouyiec pmopel va mpoKaAEoel UKPOEAAELP ELG OTLG TTEPLOXEC QLUTEG.
OL pikpoeMAeiPelg oto xpwpoowpa Y eival moapovoeg oto 10% Twv UTOYOVIUWV
avépwv pe v mAsloPndia autwv va evromilovtal otnv meploxny AZFc. T€Aog,
OUVKEKPLUEVEC YOVIOLaKEG UeTaANGéel elval oe Béon va mpokalouv, emiong,
naBoloykd oUvOpopa TA Omolot PE TN OCEPA TOUG WUIMOPOUV va eTLPEPOUV
urmoyovipotnta. Emi mapadelypoat, n  ouyyevng aupdimAeupn amoucia TOU
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omneppatikol ayyeiou (Congenital Bilateral Absence of the Vas Deferens) n omoia
nipokaAel amodpaktiky alwoomnepuia oto 80 pe 90% Twv mepumtwoswv. H CBAVD
ekbnAwvetal Aoyw peTtaAAaéng oto yovidio CFTR, To omoio cuVvOEETaL e TNV EUPAVLION
KUOTLKAG lvwong.

Emyevetikoi mapayovteg: Ol SU0 KUPLEC ETILYEVETIKEC TPOTIOTIOLOELG OL OTIOLEC
ouvdpapouv otn pLBULONG TNG YoVISLaKNG Ekdpaon elval AUTEG TNG HeBUAilwong Kal
TNG AKETUALWONG TWV LOTOVWV. Ta YEVVNTLKA KUTTAPO UTIOKELVTAL OE EVOV YEVIKEUEVO
ETILYEVETLKO EMAVATTPOYPAUUATIOUO KATA TN SLAPKELA TNG OTIEPUATOYEVEDNG. Eva amo
QUTA €lval n umoKATACTACN TNG LOTOVNG amd TNV MpwTapivn. H dtadlakaocia auth
Bewpeltal kaipla yLo TNV emiteuén TG MEPALTEPW CUUTIUKVWONG Tou DNA otn kedpaln
Tou oneppatolwoapiou. NpoBAnua otn opdn Sie€aywyn TG UMOPEL Vol TTPOKOAECEL
alwoomeppia, oAyoorepuia r tepatoomneppio 1. MANBwpa peletwy éxel Seifel
OUOYETLON SLOTAPAXWY TNG ETLYEVETIKAG AELTOUPYLOG OTO OTIEPUO HE TNV EUPAVLION
avOpLKAG UTIOYOVLUOTNTAG, OTIWG N OAlyooTtepia Kot N oAlyoacBevotepatoomepuia.
TENOG, apKeTEG LEAETEG aOSELKVUOUV OTL N uTtEpLEBUALwaN TTOAAWY yoVvLSiwv UTopeEt,
enMiong, vo ENMNPEACEL TAPAUETPOUG TOU OMEPUOTOG KOL VA TIPOKAAEDEL
UTIOYOVLUOTNTA.
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2. Mn kwdwkomotntika RNAs

2.1 Tevikeg mAnpodopleg — Ymokatnyopieg ncRNAs

Elval eupgwg yvwotd nwg ta pun kwdikomowntikd RNAs (non-coding RNAs) katéxouv
Kaliplo podo otn puBuLoN Kal oTov EAeyXO TNG yovidlakng Ekdpaong. Evtoutolg, oxt
TPO KapoU, oL aAAnlouxieg tou yoviSwpatog mou 6ev kwdlkomolovoav yla
TIPWTEIVEG eKAAUBAVOVTAV WG TIEPLOXEG XWPLG CUYKEKPLUEVN AElToupyia Kol HAALoTA
arokaAouvtav e tov 0po «junk DNA» (6nAadry «DNA okoumidia»). O 6po¢ auTog
XPNOLUOTIOLE(TAL EEEAIKTIKA YLO TIG TIEPLOXEG TOU yovidlwpatog mou dev Slabétouv
AelToupyLkoTNTA KAl TwV omolwv n miBavn EANAewn rj anoktnon dev eival oe Béon va
EMNPEAOEL TNV APHOCTIKATNTA TWV opyavicpwyv Bl Meténetta, pe tnv aAAnAovxnon
TOU avOpWTILVOU YOVISLWUATOG, TIPOEKUYPE OTL LOALG TO 1-2% auTtol KwLKOTOLEL yia
TIPWTEIVEG, EVW OL TIEPLOXEG QUTEC TIOU HEXPL TTPOTLVOG xapaktnpiloviav wg «junk»
eudavifouv vPnAd mMocooTtd cuvtPNoNng HETAED TWV OPYOVIOUWY. AESOUEVOU TNG
ekteveéotepng Olepelivnong Tou pPOAOU OQUTWV TWV aAAnlouxwwyv, &v TEAEL
emPefawwbnke OTL TO HEYOAUTEPO HEPOG TOU YOVISLWHATOC HETAypAdEeTaL,
odnywvtag otnv avadeltn Twv pn KwdikomotnTikwv RNAs.

AopBavovtag umoyn ta mpoavadepBévta, ta popla RNA katataxbnkav os duo
HEYAAEC KaTnyopLeC. H mpwtn mepAapBAVEL QUTA TTOU UITOPOUV Va HETAdPACTOUV OF
npwteiveg, dnAadn ta messenger RNAs (mRNAs), evw otn SgUtepn autd mou Sev
€XOUV TNV LKAVOTNTO QUTH KOL OVOUAOTNKAV N Kwdikomolntika (non-coding RNAs,
ncRNAs). XuvemakoAouBa, ta ncRNAs Siaxwpilovtal ce SU0 UTIOKATNYOPLEG HE
KPLTAPLO TO HEyeOOC TOUG: N MPWTN amaptileTal and autd ta onoia €xouv péyebog
UKPOTEPO TwV 200 voukAeotidiwv kat ovopalovtal small non-coding RNAs, evw n
Seltepn amod autd Ta omoia anoteAovvtal and neplocotepa anod 200 voukAeotidia
kat ovopdlovtal long non-coding RNAs Pl H mio yvwoth katnyopla pikpwv popiwv
RNA eivat autr twv microRNAs (miRNAs).

‘Ooov adopd tov podo twv NcRNAs, autd daivetal va petexouv oxedov oe KAOe
Sladkaoia evtog Tou KUTTAPOU. ATO TIC TILO CNMOVTLKEG BloAoyikég Stadikaoieg mou
puBuifovtal and autd eival o €AeyxoG TOU KUTTAPLKOU KUKAOU, N OOTITWON, N
avadlopopdwaon TNE XPWHATIVAG KaL OL ETIYEVETIKEC Tportonotfioetg 19, ErunpdoBeta,
KATEXOUV UeLlov pONO o€ OXEON UE TNV TTOAUTTAOKOTNTO TWV OPYOAVIOUWY Kal LAALOTA
oe avaloylko eminedo, kaBwWG 000 AUEAVETAL AUTH KAl O aPLOUOC TWV ETUMESWY
opyavwong toco aufavetal kat o aplBpog twv ncRNAs. Evtumwolakd elval to
napadelypa tou avBpwrou Kat Tou C. elegans 6mou ot SU0 AUTOL OpyaVIOUOL £XOUV
Tiepimou (oo aplBpod yovidiwv mou kwdikomolouv MPpwTeiveg, OUWG, 0 aplOUOC Twv
NcRNAs umeptepel onupavtikd otov avBpwmo. Emopévwe, emiPeBatwvetal OtL Ta
ncRNAs amotedoUv kopuPlkd mopdyovta Ttng TmoAumAokotntag. Ev  yéve, n
ONMOVTIKOTNTA TOUG KOL N CUMUETOXH TOUG o€ KABe TiBavn kuttapikn dtadikaoia eivat
KoL 0 AOyog mou omotadnmote petdAAaén, aAloiwon r StaotpéPAwon, kabwg Kal
aUEOUELWON TNG CUYKEVTPWOTG TOUG EXEL TNV Suvatotnta va eTidEpeL Slatapaxr TG
ducLoAoyLKAG AeLToupyLag Tou KUTTAPOU kat epddvion maboloykwy katactdoswy 2,
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2.2 miRNAs

Mia amdé tc mo Oe€odlkd OlEPEUVNUEVEG  UTIOKATNYOPLEG UIKPWV  UNn
kwdwomotntikwv RNAs (small non-coding RNAs) ivat autr) Twv miRNAs, ta omola
anotelovvtal amno mepimou 20 voukAeotibia. Autd ekdpdlovtal evéoyevwg Kot
puBuilouv tnv ékdpacn twv yovidiwv oe peta-petaypadikd eninedo B,

Ta popla avta avakaAudOnkav ya mpwtn dopd pEow peuvwy otov C. elegans, o
omolog amoTeAEL OpyaVIOMO LOVTENOD. ZUYKEKPLUEVA, NTaV Ta MiRNAs lin-4 kat let-7 ta
omola anodeixtnke Mwg HETEXOUV 0T PUBULON TG Ekdpaong yovidiwv mou dpépouv
TNV €VBUVN Yl avartulakég Stadikaoieg M. Ev katakAeidt, peydhog apOuog popiwv
miRNAs BpéBnke o mMAnBwpa opyaviopwy, ONwG GuTA, EVTopa Kal ONAACTIKA, EVW
Ta VPnNAA MocooTA cuvtApnong HETaty Twv sldwv matéav koupLlkd polo yla TNV
e€akpiBwon Twv Asttoupylwv Kol Twv eMOPACEWY TOUG 0 SLAPOPEC KUTTAPLKEG
Siepyaoiec .

2.3 Minxaviouot Bloyéveonc twv miRNAs

Ta miRNAs kwdiwkomolovvtal amo yovidio mou Ppiokovtal maviol €mi TOu
YOVISLWUATOC KOl OPKETEC POPEC ETUKAAUTITOVTAL LE TIG TIEPLOXEG TWV YOoVISiwV TTou
kwdikomoloUv yia mpwteiveg Pl Inpavtikd eival va toviotel mwg n tormoBeoia tng
TAELOVOTNTAG AUTWV Twv yovidiwv elval oe wtpdvia, evw autd oe efwvia dev
ouvavtwvtat toco cuxvd M, Ta miRNAs éxouv tnv Suvatdtnta va cuctabolv amnd
QUTOVOMEG MeTaypadIKEG povadeg. EmumpocBbeta, n Bloyéveor) Toug amaptiletal ano
ula oepa Stadoxikwy otadiwv, OMwE TNS Hetaypadng, TG WPLLAVONG OToV TUpnva,
™G €€ayWYNG KoL TNG KUTTOPOTTAQCUOTLKAG EMeEepyaoiag, Py tnv €Kkivnon tng
gvepyou¢ 6pAong Toug.

Mo ouykekpluéva, yla tnv Stadikaoia mapaywyng toug, ta MIiRNAS apxkwg
petaypadovtal amno tnv RNA moAupepaon Il, evw €vag HKpog aplOuog autwy pUmopet
va petaypadetal kat and tnv RNA moAupepaon lll. Emopévwg, oxnuatilovrot ta
primary microRNAs (pri-miRNAs) ta omola €xouv 5 «koAumtpa kat 3’
noAvadevuAllwpévn oupd, Snuoupywvtag emumAgéov pio doun doupkétag n omola
ocupmnepAappavel Tnv aAAnAouxia Tou wptpou MiRNA oto Bpoxo tng. Enetta, To pri-
miRNA avayvwpiletal anod éva cUUmAoko mou Sopeital ano tnv npwteivn DGCRS kat
Bploketal otov mupnva. H avayvwplon autr, odnyel ev téAeL otnv méPn tou amnod tnv
RNAdaon-evéovoukAeaon Drosha. Me autdv tov Tpomo Snuoupyeital To precursor
microRNA (pre-miRNA), nepimou 60 voukAeotidiwv pe Sour) ¢poupkETAG, TO Omoio
e€dyetal amno tov mupnva oto KuttaponAacpa. Ekel n RNAdon-evéovoukAedon Dicer
TENTEL TO pre-miRNA odnywvtag otov oxnUatopo SikAwvwy popiwv RNA repinou 22
voukAeoTiSlwv. Yotepa, autd cuvdéovtal e mpwteiveg ApyovalTteg mpog Snuloupyia
mMIRISC cupumAOKwv. Ev TéAeL, 0 KAwvog Ttou amoteAel To wpLo MiRNA mapapével oto
OUMITAOKO, VW 0 AAAOG armolkoSopeltal. AUTO amoteAsl £va armo ta KUpLA LLOVOTIATLA
Bloyéveong (Ewkova 2), mapott ta miRNAs sival miBavov va pokUouv kot amd aAAa
povordtia P,
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Ewova 2: Atabikaoia Bloyéveonc twv miRNAs2,

2.4 Apaon miRNAs

H entiteu€n tng pUBULONG TNC EKPPaCNC TWV YoVISiwV amo ta miRNAs emituyxavetal
HEOw TNG amokodounong tou MRNA Kot TNG KATAOTOANG TNG LETADPAONG WG ETTL TO
mAeloTov.

‘Ocov adopad tnv Stadikacia TnG amotkodopnong tou MRNA, auTr ekKLVETAL LE TNV
npoacbeon tou mMiRNA otnv 3’ apetadpaotn neploxn (Untranslated Region, UTR) tou
MRNA-oto)X0U, N omoia MPoKUNTEL AOYw TNE UTIAPXOUCAC CUUTIANPWHATIKOTNTAG TWV
VOUKAgoTISlwv. ZTO onpelo aUTO va TOVIOTEL TWG N OTOXEUOH EMNPEATETAL KAL ATIO TLG
npwteiveg Tou cupumAokou mIRISC kat oxL €€ oAokAnpou amd tnv aAAnAemnidpacn
MiRNA-mRNA. Ta miRNAs emdyouv tnv €vepyonoinon Tou MPWTIEIVIKOU GUUMAOKOU
KoL To KateuBuvouv otov otoxo. TEAOG, akoAouBEel n kataoTtoAn Tou yovidiou-oTdoxou
He TNV amowkodounon tou mRNA, n omola MPoKUTTEL £ite HEow amoadevVUALWoNG Tou
3’ akpou eite pHéow NG adaipeong tNg 5 KaAUmTpag. AuTO €XEL WG CUVEMELA TNV
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uelwon tng otabepotntag tou MRNA Kol TNV TPOCEAKUCN TAPOAYOVIWV UE
ev&ovoukAeoAuTIKN Kat e€wvoukAeoAuTikn 6paon (Ewova 3).

Ao tnv alAn pepla, n Sadikaolo mapepmodiong tng petadpaong tou MRNA
amaptiletal ano ta idta apxka Brpata, aAAd TEAKA N pUOULON TPOKUTITEL HECW TWV
MPpWTEIVWYV Apyovautwy, oL omoie¢ ouvaywvilovtol Toug TAPAYOVIEC TIOU
KateuBUVoUV TIC PLBOCWHIKEG UTTOHOVASEC 1 amodlopyavwvouv thv Stadkacia tng
Hetddpaong ev yével (Ewova 3) 1,

Cytoplasm _.** e
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Translational Block e i A4,
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Ewkova 3: 3Tnv elkéva auth amelkoviletat ouvorTika n Snutovpyia twv miRNA kot akoAoUSw¢
n &pdion toug 3,

2.5 miRNAs kat avdpLkr) UTtoyovVILOTNTA

Onwg avadepObnke mponyoUHEVWE, Ta KN Kwdikorowntikd RNAs (non-coding RNAs)
KOTEXOUV KALPLO pOAO 0Th pUBULON TNC EKPPaOoNG TWV yoviSiwy Ta omoia EUITAEKOVTOL
OTNV OTIEPLLOTOYEVEDH, KABWE KL GTOV UOTNPO EAEYXO TIOU UTIOKELTAL TO KAOE oTadLo
¢ Stadkaoiog avtrg 4,

Mepaltépw £PeEUVEC UTOSELKVUOUV TOV ONUOVTIKO poAo Twv ncRNAs kot
OUVKEKPLUEVWY UTIOKATNYOPLWY TOUG OTNV avOPLKI) UTTIOYOVIUOTNTA. UYKEKPLUEVOQ,
pHeAéteg €xouv emPefawwoel tnv ékdpaon ToAAwV Katnyopltwv ncRNAs oTtoug
YOMETEG, Ta omola MAALoTA Kplvovial Kol amapaitnta yla TNV OpaAnl Kal cwoTth
Slekmepaiwon tng moAUmAokng autrg Stadwkaciag M. Eotidlovtag ota miRNAs,
HeAéteg amedeléav otL PAaBeg otn dadikaoia BLoyéveong Toug cuvdéovTal HE TV
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gudavion PavoTUTOU UTIOYOVIHOTNTAG. JUVENWG, OUTEG Ol HEAETEC QMOTEAECQV
Bepéllo AiBo yla tnv avadelén tou poAou mou katéxouv ta non-coding RNAs otnv
avOpLKN UTIOYOVLUOTNTA, UTIOSELKVUOVTAC OTL AMOLTE(TAL TIEPATEPW SLEPEVUVNON TOU
BEpaTOoG. M0 CUYKEKPLUEVA, OPKETEG LEAETEG ETUTEAECTNKAV OE TIOVTIKLA OTO Omoia
nipaypatonow)Bnke amnevepyonoinon tng Dicer (movtikia knock-out), n omoia ev
ouvexela amodeixBnke mnwg eival amapaitntn ywa ™ Sladopomnoinon Twv
omnepuatidwy, Kabwg kat yla tnv eVpuBUN Asttoupyia Kal KATA CUVETELA eTUPBilwaon
Twv Kuttdpwv Sertoli 4. H nepattépw Stepelivnon tou poAou touc amokdAv e tnv
enidpaon twv miRNAs ota dtadopa otadla tng onepuatoyeveons. Katapyxag, popta
miRNA, onw¢ 1o miR-21 kat to miR-34c, eival oe Béon va Slwatnpouv Ta
omneppoatoyovia os adladopornointn kataotaon. MNop’ OAa autad, €xel anodelyOel,
eniong, mwg AAAeg opadeg miRNA puBuifouv tnv dtadopomnoinon Twv MPonyoupEVWE
avadepBeviwy  kuttapwy, Onladn  akplBwg ™G avtiBetng Siepyaociag.
AvoAuTtikotepa, €xel emIBePalwbdel OTL ouykekpLuéva MiRNAS UTTOKELVTOL O€ EAATTWON
NG €kPpaocr ¢ Toug Kata tn dladopomnoinon Twv orepUAToyoviwy, n omola emayetal
OTtO TO PETLVOIKO 0EU. AUTO £Xel WG ouvémela T MRNAs twv Bim, Kit, Soc3 kat Stat3,
Ta onoia armoteAoUVv otoxoucg yla ta miRNAs, va puBuifovtatl BTikw e Kal va Tpodyouv
™ Swdwkaocia auth. EmutAéov, alha miRNAs, €xovtag wg otoxo &ladopoug
HETAYpPOPLKOUC TIAPAYOVTEG, £XOUV emidpacn OTNV OMOMTWON TWV YOUETIKWY
KUTTAPWV, eVw apdAAnAa paivetal vo GULUETEXOUV Kal oThn puBuLon tng Ekdpacng
yoviSiwv mou oxetilovtal pe TNV avAanTtuén Twv oneppatidwy. Znuavtikn Bswpeital,
ETIOMEVWG, N OwoTH puBuwon tNg €kppaong twv mMiRNAs, kaBotL oce avtiBetn
TeplMTwon pmopel va mpokAnBouv TPOBAAUATA  UTOYOVIHOTNTAC. AUTO  £XEL
TEKUNPLWOEL KOl LECW HEAETWV OTIOU GUYKPLBNKav ipodiA MiRNA Twv OpXEwWV LYLWV
KOl TIAOXOVIWV OTOMWV. Y€ OUTEG EVIOTOTNKE HeyAaAoG aplBuog miRNAs mou
amoppuBuilovtal kalt pumopoulv va odnynoouv o MABOAOYLKEG KATAOTACELS, OTWG
alwoonepuia [ anodppaktikn alwooneppia, ent napadeiypatl. Emumpoocbeta, ot
B¢oelg mpoodeong twv MiRNAs oe yovidla mou €xouv poAo otn Swadikaoia tng
OTIEPUATOYEVEDNG €XOUV TautomolnBel povovoukAeotidikol moAupopdlopol (Single
Nucleotide Polymorphisms, SNPs), ol onoiol emupépouv alayég otnv Ekdpacn Twv
YOVLSLWV QUTWV Kal CUVENWE alEnon Tou KvEUvou IPOKANGCNG UTTOYOVIUOTNTOC.

JUMMEPAOUATLKA, €ival amapaitnto va Ste€oxBouv mo TOAAEG PEAETEG yla TN
BloAoyLkn Asttoupyla 660 To Suvatov mepltocotepwv MiIRNAs kat yevikw¢ ncRNAs kot
va ovaAUBOUV €EKTEVECTEPO OL HNXOVIOHOL 8pAong Toug, WOTE HEANOVTIKA va
avarntuxbouv péBodol mpoyvwong, Sldyvwong Kal QVTLUETWILONG TNG avOPLKAG
unoyovipotntag 151,
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B. ZKOMNO2 MEAETH2

AVOKUTITEL CUVETIWCE aTto Ta tpoavadepBEvTa nwe Eva anod ta peilova mpoBAnuota
mou avtetwnilouv ta olyxpova leuydpla €ival ouUTO TNG umoyovipotntog. H
ETULOTAMN €XEL amobeLOel LOXUPOG CUUUAXOG OTNV AVTLLETWTILON TNG, KABWG OXL LOVO
OUUBAAAEL pE TNV XPAON TIPONYHEVNG TEXVOYVWOLAG oTnv umoBonbnon amoktnong
BloAoylkoU QmoOyovou HMECW TEXVNTAG avamopoywyns, aAAd €mumpooBeta £xel
EVTATIKOTIOLNOEL TIG LEAETEC TIOU OXeTlovTal Pe TNV POANYn, tn Stdyvwon Kal Tn
Beparmeia TNC UTTOYOVLUOTNTAG.

Zupdwva pe Ta Sedopéva POKUTITEL WG UTIALTLOG 0TO 50% TwV TMEPUTTWOEWV gival
0 avoplkog Tmapayovtag. MeydAo TOOOOTO TWV TEPUTTWOEWV  OVOPLKAG
uToyovipotntag  eival  ave€nyntng awttodoyiog  (16lomabng  umoyoviuotnta).
Emopévwe, Kaipla Bewpeitat n PEAETN KOL O EVIOTOUOG TWV YEVETIKWVY TIOPAYOVIWV
TIoU eEMNPEAOUV TNV KAVOTNTA TN avanapaywyns otov avépa. Qotodcoo, i OXETIKA
HEYOAn  OuokoAlor TOU  KOAElTaL  va  QVTMETWTLOTEL  €lval  auth NG
TIOAUTIAPAYOVTLKOTNTAG TNG Statapaxng, SnAadn Tou peydAou aplBuou yovidiwv mou
odnyouv otnv epdavion naboAoyikol davotumou. MNa Tov Adyo auTto TOANEG EAETEG
€XOUV QPXLOEL VA EVOWMOTWVYOUV OTNV EPEUVNTLKNA Toug dtadikacia tTnv aAAnAouxnon
veag yeviag (NGS) wote va mpokUPeL Eva YEVETLKO MPOPIA TwWV UTIOYOVIHWY avipwy,
oA\ kat va eéokplBwBouv ta yovidla mou euBlvovtal yla tnv ekdNAwaon tng
nadnong. H ékppaon twv yovidiwv autwv £xel Bpebel mwg epmAéketal oe MAnBwpa
HOVOTATIWY, 0w Ml mapadelyaTl auTo TG OTIEPUOTOYEVEDNG, TOU UETABOALOHOU
KaL TNG OWOTHG LopdOoyEVEDNC TWV OTIEPUATOlWAPLWY. Z€ AUTO TO TAALOLO ONUAVTLKO
pOAo nailouv eniong Ta pn Kwdikomotntika RNAs.

IKOTOG QUTAG TNG OUTAWHATIKAG €pyaciag €lval O €VIOTOMOG ONUOVTLKWVY
nmoAupopdLopwyv mou evrtomilovial oe miRNAs, kaBwg KoL n HEAETN TOU YEVETLKOU
npodiA Twv acBevwv Le oAlyooTeppia, acBevoomepuia Kal TEPATOOTEPUIO OTOV
eAANVIKO TTANBUOUO Xpnolpomolwvtag tTnv aAAnAouxnon véag yevidg (NGS). MNa tnv
enitevén autol Tou OKomoU xpnowdomow)Bnkav  Sslypoto  oipoTtog oo
OALYOOTIEPULKOUG, OOOEVOOTIEPULKOUG, TEPUTOCTIEPULIKOUG KOL VOPHUOCTIEPULKOUG
avdpec. AEENxOn oaAAnAolxnon OAOKANPOU TOU YOVIOLWHATOC KOl EMELTa
BlomAnpodoplkr) avaAuon yla vo YIVEL €VTOTIOMOG TwV TIOAUUOPPLOHWY TIOU
CUVAVTWVTAL POVO OE OALYOOTIEPULKOUG 1) a.0OEVOOTIEPULKOUG 1) TEPATOOTIEPULKOUG
avépec. Emunpoodeta, péow nepaltépw PlomAnpodoplkng avaluong, o cuVOUACUO
He ™ xpnon ¢iAtpwy, amopovwbnkav mpog HeAETN HOvo Ta yovidla mou dEpouv
pHovadkoUG MoOAUHopPLoHOUG Kal petaypadovtatl amodidovtag miRNAs, SLotL autd
omoTEAOUV TO QVTIKEIPUEVO TIPOC UEAETN TNC MOPOoUoOG SUTAWUATIKAG gpyaciag. Xtn
ouvExela, OlepeuviBnke o TBavog polog twv MiRNAs otnv gudavion avopikng
UTTOYOVLUOTNTAG HE TN xprnon dtadopwv BlomAnpodopkwy epyaleiwv. Méow TG
Sladkaoiag autng, €ywve pia mpoomabela dnpoupylag pag mo MARPOUE ELKOVAG
OXETIKA LE TO YEVETLKO TPOdIA Twv acBevwy Kal evtomiopou twv dtadopwv mou Ba
umopovoav HeTENeLTa va aflomoinBolv wote va BeAtiwbdel n Siayvwon Kot n
TIPOYVWGN TNG AVOPLKNG UTIOYOVLUOTNTAG KAL TWV UTIOTUTIWY TNG.
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[. YAIKA KAl ME©OAOI

1. Emtdoyr) aoBevwv kat BloAoykol UALKOU

ApXLKQ, £ylve oUAAOyYN OElYHATWVY OipOTOG Kol OTépUOToC amd eBeloviég o€
ouvepyaoia pe 1o Kévtpo E€wowpatikng Fovipomoinong «Embryolab». Ma tnv
e€aodalilon tNg VoULHOTNTAC Twv Sladikaolwv OAoL oL eBeAovTeg £6waoav yparmtn
OUYKATABEDN yla TNV CUMUETOXN TOUG Kol eTUmpooBeta, n Ste€aywyn TG HEAETNG
eykpiBnke amod tnv Emtponn Asovtoloyiag tou MNavemniotnuiov Oscocaliag. OAol ol
OUMMETEXOVTEG UTIOBANONKaV og avdpoloyikr e€€taon kal akoAouBnaoe availuon Tou
OTEPUATOC TOUC (OTEpUOSLAYPAMA). A TNV ATTOKOULON OG0V TO SUVATOV KAAUTEPWY
amoteAsopATwWY Ta Seiypata cuAAEXONKav Uotepa amd SU0 £wC TPELG LEPEG ATIOXNAG
oo onotadnnote os€ovalikn mpakn.

Meténelta, PBACEL TWV ONMOTEAECUATWY QMO TA ONMEPHATOSIAYPAUUATA, Ol
OUMMETEXOVTEG XwploTnkav Ot TEOOEPLG  Katnyopiec. OL  vopupooTepLKol
xopaktnplotnkav cOuPwva PE ta Kpleiplo tou Maykoopiou Opyaviopol Yyesiag,
Omwc¢ nmapouotalovrtal mapanavw otov MNivaka 1. Ocov adopd otig AANEG OUASEC, WG
0.00evooTEpULKOL XOpAKTNPLOTNKAV QUTOL TIou €Xouv omeppatolwapla PE TOCOOTO
TIPOOSEVTIKNG  KWWNTIKOTNTOG HLKPOTEPO TNG UOLoAOYKAG TWNG (<32%). Qg
OALYOOTIEPULKOL QUTOL OL OTIOLOL €XOUV GUYKEVTPWON OTEPUOTOG KAl OALKO aplOuo
oneppatolwapiwv UKPOTEPA TwWV GUCLOAOYIKWY TLUWV (<15 ekatoppupiwv/ml kot
<39 gKATOMMUPLA AVTLOTOXWG). TEAOG, WC TEPATOOTIEPULKOL XapaKTnploTnKav autol
Tiou €xouv pucloloyikn popdoloyia oneppatolwapiwyv UTO To EAAXLOTO OpLo (<4%).
Oocov adopad otov aplOpd Twv atopwyv, cupneplteAndOnoav 10 vopuoomeppLkol, 5
oaoBevoomepuLkol, 5 oAlyooTepLkol Kot 5 tepatoonepuikotl avdpeg. Emumpoobeta, otn
OUVYKEKPLUEVN UEAETN CUUUETEXAV pOvo EAANveG, onmwg emiPeBatlwveTal PECW TWV
otolxelwv amnod Ta epWTNUATOAGYLA TTOU CUUMARPWOoQAV.

2. Mpoetolpaoia SelyuaTwy Kal aAAnAouxnon Tou yovISLWUOTOC

ApxLKd, €ylve amopdvwon yovidSltwpatikou DNA amnd ta delypata aipatog OAwv Twv
OUUUETEXOVTWV Xpnolpomnolwvtog To Purelink Genomic DNA Mini Kit, evw ywa tnv
EKTLNGON TNE TTOLOTNTOC Kol TNG toootnTag Tou DNA emuteAéotnke nAektpodopnon oe
TIAKTWHA ayapolng Kat GwToUETPNON LE TNV cuokeun Qubit.

Enewta, dnuovpyndnkav 5 pools delypdtwv. AvaAutikotepa, ta SUo mpwTta pools
S1€0etav To DNA mou amopovwOnke amnod toug 10 VOpUooTEPULKOUE OUUUETEXOVTEG (5
atopa yia kaBe pool), evw ta umoAouna tpla avtiotolyoloav To kabéva os pia amo
TIC U0 HeAETN Kataotdoels (dnAadn 1 pool mou amoteAsital amd 5 atopa pe
aobevoomnepuia, 1 e 5 ATOUA LE TEPATOOTIEPULA, K.ATL.). META TNV MPOETOLUACLO TOUG
ta Oelypata  amootaAdBnkav otnv  Novogene (Hvwpévo Baoilewo). Ekel
nipaypatonow)Bnke aAAnAovxnon pe lllumina HiSeq 3000.

2.1 AA\nAouxnon Néag leviag — Next Generation Sequencing (NGS)

Ze auto to otadlo mpaypatonoliOnke aAAnAouxnon véag yevidg (Next Generation
Sequencing, NGS) n omoia eivat pia teXvoAoyia Mallkng kat TapAAANAng
oAAnAouxnong Hopilwv UE AMOTEAECUOTLKO, YPHYOPO TPOTIO KAl XapnAd kootoc. Mo
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OUVKEKPLUEVQ, Lo TN MEAETN TNG AVOPLKAG UTTOYOVLUOTNTAC EYLVE XProNn TNG HeBodou
oaAAnAouxnong oAokAnpou tou yovidltwpatog (whole genome sequencing, WGS). H
Stadwkaoia oaAAnAouxnong mepllapPavel ta €€nc Paoka otadla:  apxLKka,
amopovwvetal To DNA kat katokeppatiletal o€ MOAA UKPA KOUUATLA, TA omoia
amokaAovuvtal Bpavocpata (fragments). Emewta, akoAouBel n mpooBNkn Twv
nipocapuoyEwy (adapters) kat n aAAnAouxnon twv BLBALOBNKwV adol €xel mponynOel
evioyuon pe tn pEBodo NG alucldwtng avtibpaong tng moAupepaong (PCR). Télog,
yivetal n BlomAnpodopikn avaAucn Kot n cuvapuoAdynon oo TNV onola POKUTITEL
oAOkANpn n aAAnAouyia (Ewkova 4).

Construct
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Ewova 4: Avanapdotaocn the dtadikaciog aAAndovxnong véac yeviac (NGS).

3. AvaAuon edouévwy aAnAoUxnong Kal EVTOTILOUOG TwV LOVASIKWY TIOAU LOPPLO WY

Enewta anod tnv aAAnAolxnon €ywe avaAuon kot emefepyaciao twv Se6ouévwy mou
TIPOEKU AV KAL TIPAYLATOTIOLONKE CUYKPLON AVAUESA 0T VOPHLOCTIEP LKA ATOA KOl
OoTa 0.00EVOOTIEPULKA, TO OALYOOTIEPULKA KAl TO TEPATOOTIEPULKA WOTE va Yivel
EVTOTILOUOC TWV TIOAUUOPPLOUWY TTOU CUVAVTWVTAL LOVO OTOUG UTTOYOVLHOUG AVOPEG
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NG KABe olykpLonG KaBwg autot eivat mBavotepo va cuoxetilovtal pe TNV epdavion
omoloudnmote ano toug npoavadepBEvteg maboAoylkoug GalvoTUTIOUG.

‘Enelta, ot LETAAANAEELG TTOU BPEONKAV LOVO OTOUG UTIOYOVLOUG AvOpeG eTUAEXDNKaAV
yla va peAetnBolv MEPAITEPW KOL VAL EVIOTILOTOUV QUTEG TOU €lval mBavotepo va
eudavilouv CUOYXETION HME TNV €UPAVION KATIOLOU ATd TOUC UTOTUTIOUC QVOPLKAG
UTTOYOVLUOTNTAG oOTov EAANVIKG TANBuopd 1 va embpolv oto  ¢aLvOTUTO.
ErunpooBeta, €ywve anoppldn Twv MOAUPOPDLOUWY TTOU EVTOTIL{OVTAL OE TIEPLOXEC TOU
DNA mou kwdikomolouv yla mpwrieiveg dedopévou Mwe otnv mapouca epyacia
gepeuvvwvtal ta MiRNAs mou givat pn kwdikomolnTka popta RNA.

|
R
===

l
l
=

Ewkova 5: H pedodoloyia mou ypnotuormotidnke yLo Twv YapaKTNPLOUO TwV CHUAVTIKOTEPWY
TTOAULOPQLOUWY TTOU EVTOTI{OVTAL UOVO O a0TEVEIG KAl O€ MEPLOYEC TTOU KWOLKOTTOLOUV yLa
miRNAs.
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TENoG, TIPEMEL va onUELWBOEel mwg OAa Ta Bripata mou nepleypadnkav €wg Twpa Sev
Tpaypatonolénkav Katd tTnv uAomoinon tn¢ mapoloag MTUXLAKAG epyaciag oaAAd
OTO TAQOLO TOU TIPOYPAMUATOC «AVSPLKA YOVIUOTNTA: YOVISLWHOTLKY, TIPWTEWMLKA
kat Sldyvwon — AmO TOV €pyaoTtnplokd TAyko otov oaocBevh», TO oOmoio
npayuatonolndnke oto mAaiolo tng Spdong «kEPEYNQ — AHMIOYPIQ — KAINOTOMQ»
Kol VAomoleital amno 1o BIOZ — Epyaoctriplo Mevetikng tou Mavenotnuiov Osooaliog
o€ ouvepyaoia pe Tn povada umoBonboupevng avamnapaywyng Embryolab.

4. Baoelg Sedopévwv

Elval yeyovog mwg o aplOudc twv Pdacewv dedopévwv 10600 oto medio Tng
BlomAnpodoplkng 600 Kat o€ auto tng Moplakng BloAoyiag €xel auénBel ekBeTika ta
televtala €tn. H kaBe pila amd autég mapéxel SLopopeTikég mAnpodopieg Kot
epyaAeia otov XpNotn wote o (6log peTEnelta va ival oe Béon va avtAnosl ta
emBupunta S6ebopéva. Itnv mapouoca SatplBny €ywve avaltnon OCUYKEKPLUEVWV
mAnpodoplwy Kol emefepyacia autwv oe Baoelg Sebopevwv wote va mapbolv
bebopéva oxeTKA pe To cuvadeg Bépa. Ze autn TNV €votnta mopouctdlovial ot
Baoelg 6edopévwy MOV xpnaotpomoLltnkayv yla TV e€aywyr TwV OMOTEAECUATWY. 2TO
onueio auto va emonuavoel eniong mwg 0Aeg ot Stadikaoieg mou Ba eme€nynbouv
TIAPOKATW TIPAYUATOTOLONKaAV £LG TPUTAOUV, SLOTL EMPENE va YIVEL EpEUVaA YL TPELG
Katnyopie¢ aoBsvwv ToOU TAOYOoUV OO umoyovipotnta (acBevoomepplia,
oAlyoomepuia, Tepatoonepuia).

4.1 miRNASNP-v3

ApxLkd, xpnotuomotiOnke n Baon dedopévwv miRNASNP, n onola Bpioketal emi tou
TapOVTOG oTNV TPitN TNG £kdoon. H Baon autr mapéxel mMAnBwpa mAnpodoplwv mept
Twv UTO e€€taon miRNAs. H Stadikacia avalntnong os auth ATV amAn Kat wc €EAG:
yla To oUVOAO TwV povadikwy MoAupopdLlopwy mou evtormilovtal oe miRNAs €ylve
XPNON HLOG OUYKEKPLUEVNCG KWwOIKNC ovopoaoiag mou mpoodlopilel tov mibavo
LLOVOVOUKAEOTIOIKO TOAUHOPPLONO oOTo yovidlo mou mapayel to miRNA (m.y.
rs12345678). Mépav tng AvtAnong mAnpodoplwv, n xprnon autng tng Baong
6ebopévwv E€ylve KOl yla vol €VtoTlotoUV ToAupopdLlopol oL omoiol TpaypaTL
Bpiokovtal oe miRNAs pe Baon tnv teAevtaia €k6oon Tou avOPWILVOU YOVISLWUATOG.

2tnv Ewdva 6 mapouotdletal to meptBaiiov g Baong dedopevwv miRNASNP. Zto
KOKKWVO TtAaiolo Tou daivetal otnv €lKOVO €LOAYOUUE TNV KWK ovouoaoia twv
rioAupopdLopwy. Enetta, ermhéyoupe to «Submit» kat Aappdavoupe tig mAnpodopieg
TIou €XEL va pag SLabéoel n ouykekpLUEVn Baon. Autég daivovtal oto pavpo mAaioto.
H Stadikaoia autr emavalappavetal Eexwplota yia kabe mibavo moAvpopdpLopo ano
Ta apxeia Sedopévwv mou mpoékuPav yla Kabe katnyopia mou estdotnke, SnAadn
YLOL TOUG TEPATOOTIEPULKOUG, TOUG 0LOOEVOOTIEPHLKOUG KOLL TOUG OALYOOTIEPHLLKOUG,
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Users can retrieve specific genes/miRNAS 1o obtain SMPs in them and explore the impact of the SNP on mRMA miRNA inle

SNP GMAF: All w 517091409

GenemiRNA: [ SNF in GWAS LD region

i ﬁ}vAngvg N,

s@ed reglons. For SNPS (N miRA,
Tects on pre-milNA structure,

ST

Pre-miRMA <« SNFID - Postion +«  Relalt Reffreq./Alt freq. = Regian Mature miIRNA =

frsa-mir-2110 51T0H403 chri0. 114174148 T 0.9285/0.0T11 pre-miRNA -

Copyright  Guo Lab. Di cal Dig Data Cenler, West C

Any commenis and suggesiions, please contacl us

Ewova 6: H Baon debouévwv miRNASNP.

4.2 SNPnexus

H SNPnexus, Omw¢ Kal n mponyoupevn Baon dedopuévwy, xpnoLuomotnke yla va
emBeBawwbdel n yoptoypddpnon twv mMoAupopdlopwv oe MiRNAs pe Baon tnv
televtaia €kdoon tou avBpwrivou yovidiwuatog. Evtoutolg, n Bdaon dedouévwv
TAPEXEL Kal eTLTAEOV TTANPodOopLeG yla auToUlg, OTWE TL.X. TNV CUCXETLON TwV MiRNAs
E OUYKEKPLUEVEG 00BE€VeLEC 1) GALVOTUTIOUG, K.Al. ITN CUYKEKPLUEVN TIEPIMTWON EYLVE
Slepelivnon Kal ylo TNV CUOXETLON TWV TOAUUOPDLOUWY UE AODEVELEC YL OAOUC TOUG

UTIOTUTIOUG UTTOYOVLUOTNTAG.

Barts

Home About User Guide Citation

Dear user, We'd love to hear your thoughts on SNPnexus! Take a few minutes to complete our short survey and help us improve the tool. Your feedback is

crucial in shaping the future of SNPnexus. We will greatly appreciate it. Thanks!

SNPnexus is a web-based variant annotation tool designed to simplify e
and assist in the selection and prioritisation of known and novel genomic i
alterations. Check our video tutorial

SNPnexus if freely available for academic and nen-profit use only.
Due to increased demand, we are limiting the maximum number of
variants in a single batch query to 10,000.

If you are a commercial user/service provider, if you need to run larger
queries, or if you are interested in a customised version of SNPnexus,
please contact us on info@snp-nexus. org

User details

B Query

Please, start by selecting the Human Assembly for your query:

‘GRCh38/hg38 RCh37/hg19

Input variants:

You can input the variants one by one or paste your guery in the Text Area below.
Alternatively, you can upload a text file or vcr file with up to 100000 variants.
Please, refer to the User Guide for a detailed explanation of the input format.

Load example

N Beris and The London

Analyse, interpret and prioritise sequence v...

S N I | I eX U S Cancer Institute
Queen Mary University of London

Contact
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Ewova 7: H Bdaon bebouévwv SNPnexus.

ApxKa, yla tnv avalntnon Kot tTnv aviAnon dedopévwy, eMAEYOUUE TNV €mAoyN
GRCh38/hg38 (6nwg ametkoviletal oto KOKKWVo mAaiolo tng Ewkdvag 7), wote va yivel
€pPEUVA OTNV TILO EVNUEPWHEVN €kSOON yLa TO yovidiwua Tou avBpwrou.

Please, start by selecting the Human Assembly for your query:

GRCh38/hg38 GRCh37/hg19

Input variants:

You can input the variants one by one or paste your guery in the Text Area below.
Alternatively, you can upload a text file or vcf file with up to 100000 variants
Please, refer o the User Guide for a detailed explanation of the input format.

Load example
Option 1 - Genomic Coordinates
Pasition {bp) Ref Alt Strand
Chrom v 1w Add
Option 2 - Chromosomal Region (< 1 Mb):

Chromosome: — bl Start Pos.: End Pos Add

Option 3 - dbSNP:

rs#

€n your query or upload a VCF / Text file below:

rs17091403
1s72829724
rs1409325
rs7100406
rs11007005
rs146727601
rs10894325
rs12803915
rs7131652
rs7102190

X

o
o
)
=]

=%
o
@
=

=%
(=3
(]
=1

=%
(=3
@
=1

o
o
)
=]

o
(=3
{7
=1

# o
(=3
(]
=1

Input file (Max“2Jb and up to 100000 variants):

‘ EmAoyi| apyeiou |szz B%EOKE KaVEVT TPXED,

Ewkova 8: H Bdaon bebouévwv SNPnexus. Avaliitnon moAUUOPQLIOLUWV.

Emetta, yivetal elocaywyrn TG KWOLKAC ovopooiag Twv MOAUPopdLOPWY, OWE Kal
otnv mMiRNASNP. H povn dtadopd €ykettat oto 0TL autrVv TNV dopd yivetal mpooOnikn
Tou mpoBépatog «dbsnp» kat eival edikt) n tavtdoxpovn avalltnon TMOAAwWV
oAU OpPLOUWY, OTwG ametkoviletal otnv Elkdva 8.

AkoAoUBwg, yivetal n epapuoyn Twv emloywv avalitnong onwg umodeikviovtal
otnv Elkova 9. Autéc oL eTtAoyEg oxetilovtal e To o€ Ttoleg MAnpodopleg va 0TLACEL
Kuplwg n Olevépyela NG avalntnong. TNV TIPOKELUEVN TEPIMTWON ETAEYOUUE
avalntnon ot Baoslc dedopuévwy amod TG onoiec avtAel mAnpodopieg n SNPnexus
Kal omoieg adopolv ota miRNAs. Ot aAAe¢ emAoyEC adopoUVv TNV CUCKETION UE
000éveleg KABwWE Kal TNV amodoon evog oKop OTOUC TIOAUHOPLOUOUC pe Baon tnv
mBavotnta Asttoupykol polou (CADD, FunSeqg2). Apol ohokAnpwBel n dadikaoia
outn eTiAéyou e To «Submit Query».
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B Annotation Categories Select All

Gene/Protein
Consequences

Select All

Effect of Non-synonymous Coding
SNPs on Protein Function

Population Data

Conservation

eqotype & Disease Association

Non-coding Scoring

Select All

Ensembl [JRefseg [Jucsc O ccDs

O SIFT
[ PolyPhen
1000 Genomes [ African [ American [ East Asian
Select All [ European [ south Asian
HapMap O Asw OcEu OcHB
Select All O cHD OaH O HeB
OupT OLwk O MEX
O MKk OTsi Ovri
nomAD [ African / African
3 [ Latino [ East Asian
Exome Data American
[ Nen-Finnish
Seicetll OJ Finnish [ Other
European
[ south Asian
nomAD [ African / African
g [ Latino [ East Asian
Enome Data ATeRC
[ Nen-Finnish
Slectll [ Finnish [ other

European

MIRBASE
[ CpG Islands

TarBase miRNA Target Sites
microRNAS (MIRNA Registry) / snoRNAs and scaRNAs (SNoRNA-LBME-DB)
[ Ensembl Regulatory Build
[J ENCODE

[J Roadmap Epigenomics

[ Vertebrate Alignment and Conservation (PHAST)
[J Genomic Evolutionary Rate Profiling (GERP++)

ClinVar
Catalogue of Somatic Mutations in Cancer (COS[
NHGRI Catalogue of Published Genome-Wijge Association Studies

CADD - Combined Annotation Depefident Depletion

Ewova 9: H Bdaon debouévwyv SNPnexus. EmtAdoyéc avalithong.

4.3 miRTargetLink 2.0

2Tn ouveéxela akoAouBnoe n xprion tng Baong edopévwv miRTargetLink. H Stadopa
NG 0€ CUYKPLON HE TIC TIPOoNyoUHEeVEG SUO0 eilval Mwe auth tpoodEpel MAnpodopieg
ooov adopa ot aAAnAemdpaocelg twv MiRNAs pe ta mRNAs Twv yovidiwv-otoxwv
TOUG UE BAon MElpOUATIKEG LEAETEG OAAG Ko Sedopéva poBAedng.

ﬁ-\. miRTargetLink 2.0

A Home

Q Unidirectional search

Q Bidirectional search

£ Tutorial
& statistics

@ About

CHAIR FOR m
CLINICAL

BIOINFORMATICS
SAARLAND UNIVERSITY

AL
CENTER FOR
o CBI G bires
Imprint
Data protection

Select a species

Q miRNA-centric search

Interaction landscape for a single microRNA:

e.g. hsa-let-7b-5p eg. NOTCH
ca

e

e.g. NOTCH,FOXO1,TP53

Select avaiizhle miRNA set: @ Select available pathway or gene set @

Select a miRNA set Select 2 gene set.

QGo

Interaction landscape for a single gene symbol:

Tarei-gene overlap between multiple microkiiAs: microRNA Interaction overlap between multiple

Ewova 10: H Baon dedouévwy miRTargetlLink. Avalritnon miRNAs.
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TNV mapanavw ekova daivetat n apxikn oeAida tng Baong dedopévwv kabwg Kat
ol emAoyEég ou edpappolovral. Apxika, emidéyetal to «Unidirectional Search», onwg
daivetal oto KOKKWvo TAaiolo. Emelta, emiléyetal to €160¢ 0TO OmMoio o xpnotng
erBupel va yivel n avalitnorn. Itnv MPoKeLPEVn Iepimtwon eTUAEXONKe o AvBpwmog,
onw¢ ¢aivetal oto pavpo mAaioto. TEAog, elcayovtal ta miRNAs yla ta onoia Ba yivel
avalntnon. Autr n Sltadikacia yiveTal pe TNV ELoaywyn TwV KwSLIKWY OVOLACLWY TwV
miRNAs (m.x. hsa-miR-296-5p), OmnMw¢ amewoviletal oTo Kitpwvo TmAaiocwo. H
npaypatonoinon tng avalitnong yiveTal Ue To ATNHO Tou «Go.

e Query results

Refine your search if necessary:

Resultt for: “hsa-mir-4459b-5p" 1 hit
Result for: “hsa-mir-449b-5p~ 1 hit
Ragult for: “hsa-mir-449b-5p° 1 hit
Result for: - -449b-5p~ 1 hit
Result for: “h: r 1 hit
Result for: I 1hit

CHAIR FOR @] Rt 1h
CLINICAL

1 hit
BIOINFORMATICS
SAARLAND UNIVERSITY

.'.' L]
te ® CENTER FOR
Je
o ® Bl BIOINFORMATICS

Result for: “hsa-mir-512° 7 hits
Result for: “hsa-mir-&63h" 1 hit
Rasult for: “hsa-mir-6630° 1hit

Ewova 11: H Baon dedouévwy miRTargetlLink. AmoteAéouarta.

AdoU oAokAnpwOel n mponyouuevn dtadikacia n Baon dedopuévwy Ba poomabnost
va evtorioel ta cwotd miRNAs, onwg paivetatl otnv Etkova 11. MoAAd amnd ta miRNAs
evtonilovtal apéows, OMwe ¢aivetal Pe MPACWVO XpWHA, evw AAa gpdavilouv
EVOANOKTLKEG HopdEG, OWG PaiveTal pe TOPTOKAAL I AUTH TNV MEPIMTWON cUVABWG
evrtonilovrat olkoyévele¢ miRNAs. TENog, emiéyetal To «Submit».

Ev téle,, yivetat n ANYn twv amoteAeopdtwv. ftnv Ewova 12 daivetal pia
ypadLoTIk amelkovion Twv miRNAs kal Twv yovidiwv pe ta omoia aAAnAsmidpouv.
2tnv Ewkova 13 mapoucidlovtal emicong To anoteAEoaTa o€ popdn mivaka. ZNUoVTLKO
elval va toviotel mwg amoemidéyoupe To «weak validation» kat Uotepa MATAUE TO
«Update». Me auto to tpomno Ba adalpeBouv mibaveg aotoyieg kat Oa peivouv povo
oL LoXUpPEC aAAnAerdpaoeLg o emiBeBalwvovTal amno nelpapatika dedopéva.
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&h miRTargetLink 2.0

A Home “ o

Interaction graph Additional node info

Click on an element to see extra information.

@@ W @ @ Edit selected nodes

Q Unidirectional search

Click o 2 node o hokd shift or control pressel whils Gragging With your mous to

Q Bidirectional search perform lasso selectica

£ Tutorial = @n @ @ Filling color A Font color
S statistics @ H Node size

@ about & R st R R

CHAIR FOR M
CLINICAL
BIOINFORMATICS

@
4
@
@
SAARLAND UNIVERSITY @
b=
@
@
<

Show/hide labels

e
&
@
®
w@? ] Export section
@
@
=
4

Cownload netwark 25
JSON .PNG PG

. CENTER FOR Enrichment analysis
e ® CB BIOINFORMATICS
ehoose a node type to run 1t analyss using

imprint
Data protection

either miEAA 2 {miRNss) o Gene

@ Start miRNA over-representation analysis

@ @ Run miEAA 2.0

Start target gene over-representation analysis

Ewova 12: H Baon dedouévwy miRTargetlLink. AmoteAéouarta.

.":’\. miRTargetlink 2.0

Edit network

# Home
mIRNA t3 B strong validsted ) predicted Metwork layout | Concentsic -

Q, Unidirectional search

€, Bidirectional search miRNA target pathways: @ 1 validated (weak + strong)

£ Tuterial Additional filters: @D Show other miRNAS for pathways Min sharad targues | 1 O Resen
E staristics

@ About Interaction table

Search:

CHAIR FOR —
CLINICAL i Raterenca -

BrolNFORMATICS miRMA | pathway Support Source Euperiment(s) PMID
SAARLAND UNIVERSITY
hsa-mif-12656  CDCE0 Functicnal 8T| MIRTTI387S EMSA, Flow, Luciferase reporter x50y, qRT-PCR, 2rzan2
western blot
ot Ut haaemiR-258 KEHMH1 Functional MTI MIRTO0SSTE Lucifersse reporter axiay. GRT-PCR, Western blot 2288287
e CBI CEMTER FOR £
sn® BIDINFORMATICS
inpnnt hea-miR-2%6- AN Functicnal MATI Flaw, hig10che y, LucHerase repommer atedy, 24263107
SR ip GRT-ACR Western biot
Data protectian
haa-miR-254 L] Functicnal MTI RARTT33840 Luciberase reparter assay. gRT-FCA, Western blat 27108308
i
AR 25 STATSA Functicnal MT| MIRTT 4450 ImmENGprecpitaion, Lucferas reporar sty 26823924
i
hsa-mal-256 WHKS Functiondl MTI MIRTODSSS Lucihérase repacter assiy. qRT-PCR, Wiitern blat 20561597
S

Ewkova 13: H Baon Sedoucvwy miRTargetlLink. AltoteAéouata o€ Lop@1 mivaka.

4.4 ShinyGO

H ShinyGO eivat n teAevtaia Baon dedopévwy mou xpnotpomnoldnke. Autr Ba pag
Swoel MANPODOPLEC OXETIKA HUE TO OE TOlA PLOXNULKA KOL HOPLOKA HOVOTIATL
eUmAEkovTal ta yovidla-otoxol twv mMiRNAs. EmumpooBeta, pmopel va aflomolel
nAnpodopieg ano tig Baocelg dedopévwv KEGG, GO kat STRING Kal va TLG OMTIKOTIOLEL
HEOW SLOYPAPUATWY Kot SIKTUWV.
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ShinyGO 0.80

Caunge speens

& Top Patways shown abo & Resua:

Methods

Interpreting GO Enrichment Results

Ewkova 14: H Baon Sedouevwy ShinyGO.

Mo val XPNOLUOTIOLCOUKE aUTAV TNV Bdaon 6eS0UEVWY ELOAYOUE TOL OVOLATO TWV
yoviSiwv. Ta OUYKEKPLUEVA Ta AGBOUE OO TA AMOTEAECUOTA TNG TMPONYOUMEVNG
Baonc dedopévwy, tng miRTargetLink. Yotepa, amAwc emAEéyoupe To «Submit».
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A. ATTOTEAEZMATA

1. AvaAUoelc

1.1 Evtoropoc moAvpopdlopwy oe miRNAs (miRNASNP)

ApxKa, xpnotwuorow)nke n Baon dedopévwv MiRNASNP yla tnv emiBeBaiwon tou
EVIOTILOMOU TwV oAU HopdLopwy o miRNAs kat tn dnuoupyia piag Alotag miRNAs
HE TBavo poAo otnv avdpLkA UTIOYOVLUOTNTA.

1.1.1 Ohwyoornepuia
ApxKa, mopatiBevral ta anoteAéopata yia tnv oAlyoonepuia (Mivakag 3).

Nivakag 3: Ta amoteAcouata tn¢ Baoncg dedougvwyv miRNASNP yia Toug avdpeg Ue
oAtyoomepuia

OAwyoomeppia

Pre- SNP ID Position Ref/Alt | Reffreq./Alt | Region | Mature | AG | Predict | LD

miRNA freq. miRNA
SNP in hsa-mir-
pre- 2110 rs17091403 chr10:114174146 c/T 0.9289/0.0711 pre-miRNA - -1.50 mild (-)
miRNA
SNP in hsa-mir-
pre- 612 rs12803915 chr11:65444508 G/A 0.8236/0.1764 pre-miRNA - 0.80 mild (+)
miRNA
SNP in hsa-mir-
pre- 3652 rs17797090 chr12:103930488 G/A 0.9229/0.0771 pre-miRNA - 4.10 down (+)
miRNA
SNP in hsa-mir-
pre- 1538 rs191393746 chr16:69565832 G/A 0.9934/0.0065 pre-miRNA - 1.90 mild (+)
miRNA
SNP in hsa-mir-
pre- 1538 rs191393746 chr16:69565832 G/T 0.9934/0.0001 pre-miRNA - 1.30 mild (+)
miRNA
SNP in hsa-mir- hsa-miR-
pre- 1269b rs7210937 chrl7:12917329 G/C 0.7556/0.2444 Seed 1269b -0.30 mild (+)
miRNA
SNP in hsa-mir-
pre- 3976 rs72855836 chr18:5840811 G/A 0.9685/0.0315 pre-miRNA - 0.60 mild (+)
miRNA
SNP in hsa-mir-
pre- 520h rs56013413 chr19:53742534 G/A 0.9136/0.0864 pre-miRNA - 4.10 down (+)
miRNA
SNP in hsa-mir- hsa-miR-
pre- 296 rs117258475 chr20:58817631 G/A 0.9915/0.0085 Mature 296-3p 2.50 down (-)
miRNA
SNP in hsa-mir-
pre- 3156-3 rs2747232 chr21:13406400 A/T -/- pre-miRNA - -4.60 up (+)
miRNA
SNP in hsa-mir- hsa-miR-
pre- 5692b rs451887 chr21:42951004 T/C 0.1151/0.8849 Seed 5692b 0.00 mild (+)
miRNA
SNP in hsa-mir-
pre- 663b rs200194626 chr2:132257044 A/G 1/- pre-miRNA - -2.80 up (-)
miRNA
SNP in hsa-mir-
pre- 663b rs200194626 chr2:132257044 A/C 1/- pre-miRNA - -5.30 up (-)
miRNA
SNP in hsa-mir-
pre- 663b rs199671138 chr2:132257048 A/C -/- pre-miRNA - -2.30 up (-)
miRNA
SNP in hsa-mir-
pre- 1302-4 rs767805489 chr2:207269389 T/C -/- pre-miRNA - -4.30 up (-)
miRNA
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http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-2110
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-2110
https://www.ncbi.nlm.nih.gov/snp/?term=rs17091403
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-612
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-612
https://www.ncbi.nlm.nih.gov/snp/?term=rs12803915
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3652
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3652
https://www.ncbi.nlm.nih.gov/snp/?term=rs17797090
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1538
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1538
https://www.ncbi.nlm.nih.gov/snp/?term=rs191393746
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1538
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1538
https://www.ncbi.nlm.nih.gov/snp/?term=rs191393746
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1269b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1269b
https://www.ncbi.nlm.nih.gov/snp/?term=rs7210937
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-1269b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-1269b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3976
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3976
https://www.ncbi.nlm.nih.gov/snp/?term=rs72855836
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-520h
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-520h
https://www.ncbi.nlm.nih.gov/snp/?term=rs56013413
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-296
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-296
https://www.ncbi.nlm.nih.gov/snp/?term=rs117258475
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-296-3p
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-296-3p
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3156-3
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3156-3
https://www.ncbi.nlm.nih.gov/snp/?term=rs2747232
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-5692b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-5692b
https://www.ncbi.nlm.nih.gov/snp/?term=rs451887
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-5692b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-5692b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
https://www.ncbi.nlm.nih.gov/snp/?term=rs200194626
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
https://www.ncbi.nlm.nih.gov/snp/?term=rs200194626
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
https://www.ncbi.nlm.nih.gov/snp/?term=rs199671138
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1302-4
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1302-4
https://www.ncbi.nlm.nih.gov/snp/?term=rs767805489

SNP in hsa-mir-

pre- 4441 rs12233076 chr2:239085848 c/T -/- pre-miRNA - 2.10 down (+)
miRNA
SNP in hsa-mir-

pre- 548ad rs918690276 chr2:35471412 G/T 1/- pre-miRNA - 3.90 down (-)
miRNA
SNP in hsa-mir-

pre- 559 rs114803590 chr2:47377717 T/C 0.9884/0.0116 pre-miRNA - -0.10 mild (-)
miRNA
SNP in hsa-mir-

pre- 4789 rs78831152 chr3:175369619 c/T 0.8966/0.1034 pre-miRNA - -0.20 mild (+)
miRNA
SNP in hsa-mir-

pre- 3135a rs6787734 chr3:20137605 c/T 0.7259/0.2741 pre-miRNA - 0.00 mild (+)
miRNA

CCTTCAG

SNP in hsa-mir- AAAGGC hsa-miR-

pre- 3142 rs772572114 chr5:160474464 TGCTGAA -/- Mature 3142 - -
miRNA T/C )
SNP in hsa-mir- hsa-miR-

pre- 449b rs10061133 chr5:55170716 A/G 0.9087/0.0913 Mature 449b-5p 0.00 mild (+)
miRNA
SNP in hsa-mir- hsa-miR-

pre- 3939 rs73024232 chr6:166997849 G/C -/- Seed 3939 3.60 down (-)
miRNA
SNP in hsa-mir- hsa-miR-

pre- 3939 rs73024232 chr6:166997849 G/A -/- Seed 3939 1.80 mild (-)
miRNA
SNP in hsa-mir-

pre- 548a-1 rs12197631 chr6:18571825 T/G 0.8773/0.1227 pre-miRNA - 2.51 down (+)
miRNA
SNP in hsa-mir-

pre- 3683 rs6943868 chr7:7066969 T/A 0.8727/0.1273 pre-miRNA - 4.60 down (-)
miRNA
SNP in hsa-mir-

pre- 3683 rs6943868 chr7:7066969 T/C 0.8727/- pre-miRNA - 0.00 mild (-)
miRNA
SNP in hsa-mir-

pre- 5680 rs12549434 chr8:102125435 T/C -/- pre-miRNA - 3.70 down (+)
miRNA
SNP in hsa-mir- hsa-miR-

pre- 548h-4 rs73235381 chr8:27048885 c/T 0.9608/0.0392 Mature 548h-3p 5.40 down (-)
miRNA
SNP in hsa-mir-

pre- 548h-4 rs184537764 chr8:27048920 A/G 0.9607/0.0393 pre-miRNA - 0.00 mild (-)
miRNA
SNP in hsa-mir-

pre- 4477a rs1844035 chr9:63819652 G/T -/- pre-miRNA - 5.50 down (-)
miRNA
SNP in hsa-mir-

pre- 4477a rs1844035 chr9:63819652 G/A -/- pre-miRNA - 2.70 down (-)
miRNA
SNP in hsa-mir-

pre- 4477b rs1844035 chr9:63819652 G/A -/- pre-miRNA - 6.50 down (-)
miRNA
SNP in hsa-mir-

pre- 4477b rs1844035 chr9:63819652 G/T -/- pre-miRNA - 6.50 down (-)
miRNA
SNP in hsa-mir-

pre- 2278 rs356125 chr9:94809962 G/A 0.9604/0.0396 pre-miRNA - 0.30 mild (+)
miRNA

JTOV TOPATAVW TiVOKA TIapatnpoU e pia mTAnBwpa mAnpodopLwy. ZEKVWVTOC Ao
TNV MPWTN OTNAN APXLKA £XOUUE ToV TUTIO Tou MiRNA, pe Bdaon ta otadia Bloyeveong
Twv MiRNAs, oto omolo mapatnpeital 0 povovouKAEOTIOIKOG TTOAUHOPPLOUOG (Single
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Nucleotide Polymorphism, SNP). 3tnv oOuykekpluévn Tmepimtwon OAoL oL
noAvpopdLopoi Bpiokovtal oe pre-miRNA. Enetta, otig otHAeg «pre-miRNA» kot «SNP
ID» avadépovtal ol KwSLKEG ovopaoieg Twv pre-miRNAs kat twv SNPs. AkoAouBel to
«Position» 10 omoio pag Sivel TIG YOVISLWUATIKEG CUVTETAYUEVEG. Mapadelypatog
Xaplv, otav avaypdadetal chrl0:114174146 autd onpaivel mwG o TOAUUOPDLOUOG
evioniletal oto 6€kato xpwuoowua Kot otn Béon 114174146. Zuveyilovtag,
napatiBetal to «Ref/Alt», To omoio otnv oucia gival To aAAnAopopdo avadpopdg
£€VaVTL UTOU TIOU MIPOKUTTEL. Mo mapadetypa, otav avaypadetal C/T onuaivel mwg
plo Bupivn €xel avtikataotnosl pia kuoteivn. Ztnv duthavr) otnAn avaypadetal To
«Ref freq./Alt freq.», To omolo QAVIUTPOOWNEVEL TNV OUXVOTNTO HUE TNV omoia
eudpaviletal o aAAnAopopdo avadopdg £vavil tou moAupopdikol. H cuxvotnta
Talpvel TYpEG amo to 0 €éwg to 1, 6nAadn amd TNV MARPNG avumapdia €wg tnv
QIMOKAELOTIK) Tapouciat tou oAAnAoudpdou autol. YmApxeL meplmTwon va
avaypadetal Kot To €€Ng cUUPOAO «-». ITNV MEPIMTWON AUTH TO CUPBOAO QUTO
npoaoblopilel Tnv EAewn mAnpodoplwv. Ev cuvexeia, mapatiBetal To «Region» mou
avadépetal otov TOmMo tou MIRNA. 3tnv otnAn auth avaypadovrtal ol &€ng
TIEPUMTTWOELG: «pre-miRNA», «Mature» kal to «Seed». To pre-miRNA gival To avwpLpo
oakopa miRNA, mpv untootel enefepyaoia, evw to Mature eivat To wpLpo mAéov. To
Seed eival pia meploxi otnv 5’ meploxn tou wppou MiRNA mou ekteivetal ano to
6elTEPO €WG TO €BSORO VOUKAEOTIOLO KL lval TTAVTA AOAUTO CUMMANPWLOTLKA HE
NV avtiotoln meploxn npoodeons oto MRNA otoxo. Metémelta, mapouoLaletal To
«Mature miRNA» mou avaypadovtal OAeg ol KwSEIKEG OVOUACLEG TWV WPLUWV MiRNAs.
Atmha akplBwg mapatiBetal to «AG» To onmolo adopd otn HETPNON TNG EAsVUOEPNG
evépyelog. Otav autrhy AapBAavel apvnTKEC TIMEC oSnyoupooTe o€ pia mio otabepn
Kataotaon Kat dtapopowon, evw o BeTIkEC To avtiBeto. AkohouBel to «Predict»
SnAwvel tnv miBavn enintwon Tou MoAupopdLopol oto miRNA. Auth pmopel va gival
up, down, mild i «-», 6nAadn avénuévn ekdpaon, HELWUEVN EkPpacn, NTiLa aAAayn
A 1uN LEAETNUEVN. TENOG, TO LD avadEpetal otnv avicoppormia cuvdeonc.

Amo Toug TMoapanmdvw TOAUHOPPLOUOUE, auTtol Tou evromilovialL o€ TEPLOXN
oAAnAenidpaong miRNA-mRNA avaAvovtal mepattépw amno tnv Bdon dedopévwy Kot
napatiBetal n anwAsla kat n dnuouvpyia BEcewv pocdeong, OMwe mapouctaletal
otov Mivaka 4.

MNivakacg 4: Ta anoteAéouata tn¢ Baong Sedougvwv miRNASNP yia toug aoBeveic ue
oAtyoomepuioa

OAwyoomeppia
Mature Ref
miRNA SNP ID Position Ref/Alt freq./Alt LD Gain Loss
freq.
SNP in hsa-miR- | rs7210937 | Chr17:12917329 G/C 0.7556/0.2444 (+) 3.165 2.074
seed 1269b
SNP in hsa-miR- rs451887 | chr21:42951004 T/C 0.1151/0.8849 (+) 1.319 3.444
seed 5692b
SNPin hsa-miP- | rs73024232 | chr6:166997849 G/C -/- () 1.895 135
seed 3939
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SNP in hsa-miP- | rs73024232 | chr6:166997849 G/A -/- (-) 846 259
seed 3939

Onwg TPOKUTTEL, OTNV TIPOKELUEVN TEPIMTWON HEAETWVTOL HOVOVOUKAEOTLOLKOL
noAupopdlopol otn seed meploxi twv MiRNAs kol emumAéov mpootiBetal cav
mAnpodopia 1o «Gain» Kal to «Loss». Aedopévou mwg n aAAnlouxio autng tng
nieploxng Tou MiRNA mpénel va eivatl amoAUTO CUMMANPWHATLKA HE auTr) Tou MRNA
OTOXOU TOU, €UKOAQ O08NYOUUOOTE OTO CUMTIEPACHA WG N TAPAULIKpy aAAayr ot
ornolodnmote voukAeotiblo pmopel va odnynoeL otnv avikavotnta cuvéeonc Tou
MiRNA pe to mRNA i Tnv amoktnon Kawouplwv aAANAemdpacewv pe SladopeTIKA
MRNA. Autd ekdppalel 10 «Gain» kol Tto «Loss», TNV amMOKTNOn KawoupLwv
oAAnAerdpacswv MiRNA-MmRNA kot To TEPUATIONO TtpoUTapxoucwV. Ot UTIOAOLTTEG
OTAAEG €lval akpPwg oL BLEG e AUTH TOU TIPONYOUUEVO TtiVaKa Kal oL TTANPodopieg
Toug avadEpovtal ota idla pdypata.

1.1.2 AoOevoormepuia
Ytov emopevo nivaka (Mivakag 5) mapouvotalovtal Kot aviloTolyia Ta anoteAéopota
TIOU TIPOEKU AV yla TNV acBevoomepuia.

Mivakag 5: Ta anoteAéouata ¢ Baong dedouévwy miRSNP yia touc aodeveic e
aoUevoorepuia

AcOevoonepuia
Pre- SNP ID Position Ref/Alt Ref Region | Mature | AG Pred LD
miRNA freq./Alt miRNA ict
freq.

SNP in hsa-mir- pre-

pre- 2110 rs17091403 chr10:114174146 c/T 0.9289/0.0711 miRNA - -1.50 mild (-)
miRNA
SNP in hsa-mir- pre-

pre- 612 rs12803915 chr11:65444508 G/A 0.8236/0.1764 miRNA - 0.80 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 3652 rs17797090 chr12:103930488 G/A 0.9229/0.0771 miRNA - 4.10 down (+)
miRNA
SNP in hsa-mir- pre-

pre- 618 rs2682818 chr12:80935757 A/T 0.1971/- miRNA - 1.40 mild (-)
miRNA
SNP in hsa-mir- pre-

pre- 618 rs2682818 chr12:80935757 A/C 0.1971/0.8029 miRNA - -3.50 (-)
miRNA
SNP in hsa-mir- pre-

pre- 5094 rs11435035 chr15:89850717 CT/C -/- miRNA - 0.00 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 5094 rs11435035 chr15:89850717 CT/CTT -/- miRNA - 0.00 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 5094 rs11435035 chr15:89850717 CT/CTTT -/- miRNA - 0.00 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 5094 rs11435035 chr15:89850717 CT/CTTTT -/- miRNA - - (+)
miRNA
SNP in hsa-mir- Seed hsa-miR-

pre- 1269b rs7210937 chrl7:12917329 G/C 0.7556/0.2444 1269b -0.30 mild (+)
miRNA
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SNP in hsa-mir- pre-

pre- 518d rs74704964 chr19:53734954 c/T 0.9709/0.0291 mMiRNA - 2.50 down (-)
miRNA
SNP in hsa-mir- Mature hsa-miR-

pre- 296 rs117258475 chr20:58817631 G/A 0.9915/0.0085 296-3p 2.50 down (-)
miRNA
SNP in hsa-mir- Seed hsa-miR-

pre- 5692b rs451887 chr21:42951004 T/C 0.1151/0.8849 5692b 0.00 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 650 rs5996397 chr22:22822846 C/A 0.7945/- miRNA - 0.80 mild (-)
miRNA
SNP in hsa-mir- pre-

pre- 650 rs5996397 chr22:22822846 C/G 0.7945/0.2055 miRNA - -0.80 mild (-)
miRNA
SNP in hsa-mir- pre-

pre- 4441 rs12233076 chr2:239085848 c/T -/- miRNA - 2.10 down (+)
miRNA
SNP in hsa-mir- pre-

pre- 4786 rs78832554 chr2:239943059 G/A 0.9822/0.0178 mMiRNA - 1.20 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 3135a rs6787734 chr3:20137605 c/T 0.7259/0.2741 mMiRNA - 0.00 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 31353 rs142342924 chr3:20137638 G/A 0.9112/0.0888 miRNA - 1.90 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 3938 rs10575780 chr3:55852545 TAA/T -/0.1995 miRNA - -0.20 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 3938 rs10575780 chr3:55852545 TAA/TAAA -/- miRNA - - - (+)
miRNA
SNP in hsa-mir- pre-

pre- 3938 rs10575780 chr3:55852545 TAA/TA -/- miRNA - - - (+)
miRNA
SNP in hsa-mir- Mature hsa-miR-

pre- 449b rs10061133 chr5:55170716 A/G 0.9087/0.0913 449b-5p 0.00 mild (+)
miRNA
SNP in hsa-mir- Seed hsa-miR-

pre- 3939 rs73024232 chr6:166997849 G/C -/- 3939 3.60 down (-)
miRNA
SNP in hsa-mir- Seed hsa-miR-

pre- 3939 rs73024232 chr6:166997849 G/A -/- 3939 1.80 mild (-)
miRNA
SNP in hsa-mir- pre-

pre- 3939 rs73024234 chr6:166997900 C/A -/- miRNA - 2.11 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 3939 rs73024234 chr6:166997900 C/G -/- miRNA - 1.81 mild (-)
miRNA
SNP in hsa-mir- pre-

pre- 4645 rs67030829 chr6:2854065 C/A 0.9908/- miRNA - 2.78 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 4645 rs67030829 chr6:2854065 c/T 0.9908/0.0092 miRNA - 2.78 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 548u rs4994089 chr6:57390141 G/T -/- miRNA - 6.90 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 4656 rs921372085 chr7:4788588 C/G 1/- miRNA - 5.20 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 5680 rs12549434 chr8:102125435 T/C -/- miRNA - 3.70 down (+)
miRNA
SNP in hsa-mir- pre-

pre- 3689d-1 rs113454901 chr9:134849634 G/A -/- miRNA - 0.00 mild (+)
miRNA
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http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4441
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4441
https://www.ncbi.nlm.nih.gov/snp/?term=rs12233076
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4786
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4786
https://www.ncbi.nlm.nih.gov/snp/?term=rs78832554
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3135a
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3135a
https://www.ncbi.nlm.nih.gov/snp/?term=rs6787734
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3135a
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3135a
https://www.ncbi.nlm.nih.gov/snp/?term=rs142342924
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3938
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3938
https://www.ncbi.nlm.nih.gov/snp/?term=rs10575780
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3938
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3938
https://www.ncbi.nlm.nih.gov/snp/?term=rs10575780
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3938
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3938
https://www.ncbi.nlm.nih.gov/snp/?term=rs10575780
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-449b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-449b
https://www.ncbi.nlm.nih.gov/snp/?term=rs10061133
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-449b-5p
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-449b-5p
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
https://www.ncbi.nlm.nih.gov/snp/?term=rs73024232
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
https://www.ncbi.nlm.nih.gov/snp/?term=rs73024232
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
https://www.ncbi.nlm.nih.gov/snp/?term=rs73024234
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
https://www.ncbi.nlm.nih.gov/snp/?term=rs73024234
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4645
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4645
https://www.ncbi.nlm.nih.gov/snp/?term=rs67030829
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4645
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4645
https://www.ncbi.nlm.nih.gov/snp/?term=rs67030829
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-548u
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-548u
https://www.ncbi.nlm.nih.gov/snp/?term=rs4994089
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4656
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4656
https://www.ncbi.nlm.nih.gov/snp/?term=rs921372085
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-5680
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-5680
https://www.ncbi.nlm.nih.gov/snp/?term=rs12549434
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3689d-1
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3689d-1
https://www.ncbi.nlm.nih.gov/snp/?term=rs113454901

SNP in hsa-mir- pre-
pre- 4477a rs1844035 chr9:63819652 G/T -/- miRNA - 5.50 down (-)
miRNA
SNP in hsa-mir- pre-
pre- 4477a rs1844035 chr9:63819652 G/A -/- miRNA - 2.70 down (-)
miRNA
SNP in hsa-mir- pre-
pre- 4477b rs1844035 chr9:63819652 G/A -/- miRNA - 6.50 down (-)
miRNA
SNPin hsa-mir- pre-
pre- 4477 rs1844035 chr9:63819652 G/T -/- miRNA - 6.50 | down )
miRNA
SNP in hsa-mir- pre-
pre- 2278 rs356125 chr9:94809962 G/A 0.9604/0.0396 | miRNA - 0.30 mild (+)
miRNA
Avtiotolxa, moapouoclalovtal TO AMOTEAECUATA  yla  TIOAUHOPPLOHOUG  TIoU
evioniotnkav oe reploxeg aAAnAemnidpaong miRNA-mRNA otnv acBevoomneppia otov
Mivaka 6.
Mivakag 6: Ta anoteAéouata tn¢ Baong Sedoucvwv miRNASNP yia toug acBeveic ue
aodsvoomnepuia
AcBsvooneppia
Mature Ref
miRNA SNP ID Position Ref/Alt freq./Alt LD Gain Loss
freq.
SNPin | hsa-miR- rs7210937 chr17:12917329 G/C 0.7556/0.2444 | (+)
seed 1269b 3.165 2.074
SNPin | hsa-miR- rs451887 chr21:42951004 T/C 0.1151/0.8849 | (+)
seed 5692b 1.319 3.444
SNPin | hsa-miR- | rs73024232 | chr6:166997849 G/C /- ) 1.895 135
seed 3939
SNPin | hsa-miR- | rs73024232 | chr6:166997849 G/A -/- ()
seed 3939 846 259
1.1.3 Tepatoomnepuia
AkoAouBoUv Ta AMOTEAECHATA VL0t TOUG TEPATOOTIEPULKOUG, e BAon Tnv mMiRNASNP,
otoug Mivakec 7 ko 8.
MNivakag 7: Ta anoteAéouata tn¢ Baong Sedousvwv miRNASNP yia toug aoBeveic ue
TEPATOOTIEP UL
Tepatooneppia
Pre- Ref Mature
miRNA SNP ID Position Ref/Alt freq./Alt Region | miRNA | AG | Predict | LD
freq.
SNP in hsa-mir- pre-
pre- 3652 rs17797090 chr12:103930488 G/A 0.9229/0.0771 miRNA - 4.10 down (+)
miRNA
SNP in hsa-mir- pre-
pre- 618 rs2682818 chr12:80935757 A/T 0.1971/- miRNA - 1.40 mild ()
miRNA
SNP in hsa-mir- pre-
pre- 618 rs2682818 chr12:80935757 A/C 0.1971/0.8029 | miRNA - -3.50 up ()
miRNA
SNP in hsa-mir- pre-
pre- 3171 rs35170395 chr14:27633270 CTA/C -/- miRNA - 1.50 mild ()
miRNA
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http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477a
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477a
https://www.ncbi.nlm.nih.gov/snp/?term=rs1844035
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477a
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477a
https://www.ncbi.nlm.nih.gov/snp/?term=rs1844035
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477b
https://www.ncbi.nlm.nih.gov/snp/?term=rs1844035
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477b
https://www.ncbi.nlm.nih.gov/snp/?term=rs1844035
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-2278
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-2278
https://www.ncbi.nlm.nih.gov/snp/?term=rs356125
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-1269b&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-1269b&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/snp?snp_id=rs7210937&location=Seed&one=1
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-5692b&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-5692b&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/snp?snp_id=rs451887&location=Seed&one=1
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-3939&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-3939&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/snp?snp_id=rs73024232&location=Seed&one=1
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-3939&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-3939&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/snp?snp_id=rs73024232&location=Seed&one=1
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3652
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3652
https://www.ncbi.nlm.nih.gov/snp/?term=rs17797090
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-618
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-618
https://www.ncbi.nlm.nih.gov/snp/?term=rs2682818
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-618
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-618
https://www.ncbi.nlm.nih.gov/snp/?term=rs2682818
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3171
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3171
https://www.ncbi.nlm.nih.gov/snp/?term=rs35170395

SNP in hsa-mir- Seed hsa-miR-

pre- 1269b rs7210937 chrl7:12917329 G/C 0.7556/0.2444 1269b -0.30 mild (+)
miRNA

SNP in hsa-mir- pre-

pre- 516b-2 rs10670323 chr19:53725488 G/GAAAGA -/- miRNA - - - (-)
miRNA

SNP in hsa-mir- pre-

pre- 200b rs72563729 chr1:1167183 G/A 0.9891/0.0109 miRNA - 2.10 down (+)
miRNA

SNP in hsa-mir- pre-

pre- 200b rs72563729 chr1:1167183 G/C 0.9891/- miRNA - -3.70 up (+)
miRNA

SNP in hsa-mir- Seed hsa-miR-

pre- 2682 rs74904371 chr1:98045291 c/T 0.9799/0.0201 2682-3p 3.10 down (+)
miRNA

SNP in hsa-mir- Seed hsa-miR-

pre- 5692b rs451887 chr21:42951004 T/C 0.1151/0.8849 5692b 0.00 mild (+)
miRNA

SNP in hsa-mir- pre-

pre- 650 rs5996397 chr22:22822846 C/A 0.7945/- miRNA - 0.80 mild (-)
miRNA

SNP in hsa-mir- pre-

pre- 650 rs5996397 chr22:22822846 C/G 0.7945/0.2055 miRNA - -0.80 mild (-)
miRNA

SNP in hsa-mir- pre-

pre- 663b rs200194626 chr2:132257044 A/G 1/- miRNA - -2.80 up (-)
miRNA

SNP in hsa-mir- pre-

pre- 663b rs200194626 chr2:132257044 A/C 1/- miRNA - -5.30 up (-)
miRNA

SNP in hsa-mir- pre-

pre- 663b rs199671138 chr2:132257048 A/C -/- miRNA - -2.30 up (-)
miRNA

SNP in hsa-mir- pre-

pre- 4441 rs12233076 chr2:239085848 c/T -/- miRNA - 2.10 down (+)
miRNA
SNP in hsa-mir- pre-

pre- 4789 rs78831152 chr3:175369619 /T 0.8966/0.1034 miRNA - -0.20 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 3135a rs6787734 chr3:20137605 /T 0.7259/0.2741 miRNA - 0.00 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 3135a rs142342924 chr3:20137638 G/A 0.9112/0.0888 miRNA - 1.90 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 3939 rs73024234 chr6:166997900 C/A -/- miRNA - 2.11 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 3939 rs73024234 chr6:166997900 C/G -/- miRNA - 1.81 mild (-)
miRNA
SNP in hsa-mir- pre-

pre- 548u rs4994089 chr6:57390141 G/T -/- miRNA - 6.90 down (-)
miRNA
SNP in hsa-mir- Seed hsa-miR-

pre- 4467 rs374409015 chr7:102471478 c/T 0.9784/0.0216 4467 1.90 mild (+)
miRNA
SNP in hsa-mir- pre-

pre- 3683 rs6943868 chr7:7066969 T/A 0.8727/0.1273 miRNA - 4.60 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 3683 rs6943868 chr7:7066969 T/C 0.8727/- miRNA - 0.00 mild (-)
miRNA
SNP in hsa-mir- pre-

pre- 4477a rs1844035 chr9:63819652 G/T -/- miRNA - 5.50 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 4477a rs1844035 chr9:63819652 G/A -/- miRNA - 2.70 down (-)
miRNA
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http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1269b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-1269b
https://www.ncbi.nlm.nih.gov/snp/?term=rs7210937
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-1269b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-1269b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-516b-2
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-516b-2
https://www.ncbi.nlm.nih.gov/snp/?term=rs10670323
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-200b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-200b
https://www.ncbi.nlm.nih.gov/snp/?term=rs72563729
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-200b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-200b
https://www.ncbi.nlm.nih.gov/snp/?term=rs72563729
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-2682
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-2682
https://www.ncbi.nlm.nih.gov/snp/?term=rs74904371
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-2682-3p
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-2682-3p
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-5692b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-5692b
https://www.ncbi.nlm.nih.gov/snp/?term=rs451887
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-5692b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-5692b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-650
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-650
https://www.ncbi.nlm.nih.gov/snp/?term=rs5996397
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-650
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-650
https://www.ncbi.nlm.nih.gov/snp/?term=rs5996397
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
https://www.ncbi.nlm.nih.gov/snp/?term=rs200194626
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
https://www.ncbi.nlm.nih.gov/snp/?term=rs200194626
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-663b
https://www.ncbi.nlm.nih.gov/snp/?term=rs199671138
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4441
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4441
https://www.ncbi.nlm.nih.gov/snp/?term=rs12233076
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4789
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4789
https://www.ncbi.nlm.nih.gov/snp/?term=rs78831152
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3135a
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3135a
https://www.ncbi.nlm.nih.gov/snp/?term=rs6787734
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3135a
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3135a
https://www.ncbi.nlm.nih.gov/snp/?term=rs142342924
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
https://www.ncbi.nlm.nih.gov/snp/?term=rs73024234
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3939
https://www.ncbi.nlm.nih.gov/snp/?term=rs73024234
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-548u
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-548u
https://www.ncbi.nlm.nih.gov/snp/?term=rs4994089
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4467
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4467
https://www.ncbi.nlm.nih.gov/snp/?term=rs374409015
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-4467
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-4467
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3683
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3683
https://www.ncbi.nlm.nih.gov/snp/?term=rs6943868
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3683
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-3683
https://www.ncbi.nlm.nih.gov/snp/?term=rs6943868
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477a
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477a
https://www.ncbi.nlm.nih.gov/snp/?term=rs1844035
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477a
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477a
https://www.ncbi.nlm.nih.gov/snp/?term=rs1844035

SNP in hsa-mir- pre-

pre- 4477b rs1844035 chr9:63819652 G/A -/- miRNA - 6.50 down (-)
miRNA
SNP in hsa-mir- pre-

pre- 4477b rs1844035 chr9:63819652 G/T -/- miRNA - 6.50 down (-)
miRNA

Mivakag 8: Ta anoteAéouata ¢ Baong dedouévwy miRSNP yia touc aodeveic e
TeEpatooTEpUia

Tepatooneppia
Mature Ref
miRNA SNP ID Position Ref/Alt freq./Alt LD | Gain Loss
freq.
SNP in hsa-miR- rs7210937 chr17:12917329 G/C 0.7556/0.2444 (+)
seed 1269b 3.165 2.074
SNPin | hsa-miR- rs451887 chr21:42951004 T/C 0.1151/0.8849 | (+)
seed 5692b 1.319 3.444
SNP in hsa-miR- rs74904371 chr1:98045291 Cc/T 0.9799/0.0201 (+)
seed 2682-3p 2.498 2.950
SNPin | hsa-miR- rs374409015 chr7:102471478 c/T 0.9784/0.0216 | (+)
seed 4467 562 1.609

1.2 AeUtepn AvaAiuon

JTn ouvéxelo akolouBolv Ta amoteAéopata Tou Tpogkupav amo thv Paocn
6ebopévwv SNPnexus, apxlkd, ylwo tnv OAlyoomeppia. H ouykekpluévn Paon
Sebopévwy xpnotpomotnonke yia va eniBeBatwbel o eviomopodg Twv mMOAUHOPPLOUWVY
o€ B€oelg mou kwdikomolouv yla miRNAs, va SnuioupynBei n teAkn Aiota miRNAs, va
SlepeuvnBel mBavr) cuoxEtion Toug pe aoBéveleg kaBwG Kal o TBavog AettoupyLkog
TOUG POAOG.

1.2.1 OAwyoornepuia

O npwrtog nivakag amoteAeopatwy (Mivakag 9) yia tTnv oAlyooneppia avapEpetal ota
miRNAs mou evtonilovtotl ot moAuvpopolopol. Maipvovtag TG oTNAEG KATA OELpA
apxLka Tapouaotdletal to «Variation ID» mou avadEpeTal otV KWSLKA ovopacio Tou
moAupopdLopol. Ztn deutepn otiAn akolouBel to «Overlapped gene» To omoio
avadépetal otnv ovopooia Tou yovidiou otnv omoila xaptoypadeital o
oAU popPLoUOG. Zuveyilovtag, mapatiBetal to «Type» To omoilo SnAwvel To €idog Tou
yoviSiou mou cadwg eivat miRNA. Télog, avadEpetal to «Annotation» to omoio Sivel
TIANPodOpPLEC OXETIKA UE TO POAO TOU yovidiou. AUTO OTLC TIEPLOCOTEPEC TIEPUTTWOELG
elvatl non-coding, mpaypa Aoywko adou peAletwvrtatl miRNAs.

Mivakacg 9: Ta anoteAéouata ¢ Baong dedouévwy SNPnexus ylo Toug acOeVeic Ue
oAlyoomepuio

Genomic Coordinates and Overlapping
Overlapped and Nearest Genes
Variation ID Overlapped gene Type Annotation
rs17091403 MIR2110 miRNA non-coding
rs12803915 MIR612 miRNA non-coding
rs17797090 MIR3652 miRNA non-coding
rs191393746 MIR1538 miRNA non-coding
rs7210937 MIR1269B miRNA non-coding
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http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477b
https://www.ncbi.nlm.nih.gov/snp/?term=rs1844035
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477b
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/premir_detail?search_ids=hsa-mir-4477b
https://www.ncbi.nlm.nih.gov/snp/?term=rs1844035
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-1269b&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-1269b&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/snp?snp_id=rs7210937&location=Seed&one=1
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-5692b&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-5692b&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/snp?snp_id=rs451887&location=Seed&one=1
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-2682-3p&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-2682-3p&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/snp?snp_id=rs74904371&location=Seed&one=1
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-4467&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/mirna?mirna_id=hsa-miR-4467&one='1'
http://bioinfo.life.hust.edu.cn/miRNASNP/#!/snp?snp_id=rs374409015&location=Seed&one=1
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr10%3A114174146-114174146
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR2110
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A65444508-65444508
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR612
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr16%3A69565832-69565832
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR1538
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917329-12917329
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR1269B

rs72855836 MIR3976 miRNA non-coding
rs56013413 MIR520H miRNA non-coding
rs918690276 MIR548AD miRNA non-coding
rs114803590 MIR559 miRNA non-coding
rs200194626 MIR663B miRNA non-coding
rs199671138 MIR663B miRNA non-coding
rs767805489 MIR1302-4 miRNA non-coding
rs12233076 MIR4441 miRNA non-coding
rs117258475 MIR296 miRNA non-coding
rs451887 MIR5692B miRNA non-coding
rs6787734 MIR3135A miRNA non-coding
rs78831152 MIR4789 miRNA non-coding
rs10061133 MIR449B miRNA non-coding
non-coding non-coding
rs772572114 MIR3142 miRNA exonic-3downstream
rs12197631 MIR548A1 miRNA non-coding
rs73024232 MIR3939 miRNA non-coding
rs6943868 MIR3683 miRNA non-coding
rs73235381 MIR548H4 miRNA non-coding
rs184537764 MIR548H4 miRNA non-coding
rs12549434 MIR5680 miRNA non-coding
rs1844035 MIR4477B miRNA non-coding
rs356125 MIR2278 miRNA non-coding

Ytov beutepo mivaka (Mivakag 10) avadépovtal Kot MAAL ol TToAupopdpLopol TTou
evtonilovtalt oe MiRNAs mapéxovtag enumpoobete¢ mAnpodopieg mou evromilovral
otnv Tpitn otnAn. Apxika mapatiBetal to «Variation ID» omou avadEpetal n KwdKN

ovopooia tou moAupopdLopol. AkodouBei to «Symbol» mou eivat n ovopacia tou

yovidiou mou Pépel tnv petdAAagn. TéAog, amodidetal to «Predicted Function» to
omolo oxetiletal pe TNV Aettoupyia tou MoAUHopdLopoU. OnMwE Kal TPOoNYOUHEVWE T
anoteAéopata eival non-coding.

Nivakag 10: Ta amoteAéouata tne¢ Baonc dedouevwv SNPnexus yio Tou¢ ao9eveic ue

oAtyoomepuia
Gene/Protein Consequences
Variation ID Symbol Predicted Function
rs10061133 MIR449C 3downstream
rs10061133 MIR449A Supstream
rs10061133 MIR449B non-coding
rs114803590 MIR559 non-coding
rs117258475 MIR298 3downstream
rs117258475 MIR296 non-coding
rs12197631 MIR548A1HG non-coding intronic
rs12197631 MIR548A1 non-coding
rs12233076 MIR4441 non-coding
rs12549434 MIR5680 non-coding
rs12803915 MIR612 non-coding
rs17091403 MIR2110 non-coding
rs17797090 MIR3652 non-coding
rs1844035 MIR4477B non-coding
rs184537764 MIR548H4 non-coding
rs191393746 MIR1538 non-coding
rs199671138 MIR663B non-coding
rs200194626 MIR663B non-coding
rs2965466 MIR3683 Supstream
rs356125 MIR2278 non-coding
rs451887 MIR5692B non-coding
rs56013413 MIR517C 3downstream
rs56013413 MIR520H non-coding
rs6787734 MIR3135A non-coding
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https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr18%3A5840811-5840811
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3976
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53742534-53742534
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR520H
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A35471412-35471412
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR548AD
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A47377717-47377717
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR559
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132257044-132257044
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR663B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132257048-132257048
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR663B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A207269389-207269389
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR1302-4
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085848-239085848
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4441
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817631-58817631
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR296
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42951004-42951004
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR5692B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137605-20137605
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3135A
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A175369619-175369619
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4789
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR449B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A160474465-160474465
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3142
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A18571825-18571825
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR548A1
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A166997849-166997849
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3939
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7066969-7066969
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3683
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A27048885-27048885
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR548H4
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A27048920-27048920
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR548H4
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A102125435-102125435
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR5680
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819652-63819652
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4477B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A94809962-94809962
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR2278
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A47377717-47377717
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817631-58817631
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817631-58817631
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A18571825-18571825
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A18571825-18571825
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085848-239085848
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A102125435-102125435
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A65444508-65444508
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr10%3A114174146-114174146
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819652-63819652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A27048920-27048920
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr16%3A69565832-69565832
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132257048-132257048
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132257044-132257044
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7068252-7068252
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A94809962-94809962
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42951004-42951004
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53742534-53742534
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53742534-53742534
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137605-20137605

rs6943868 MIR3683 non-coding

rs7210937 MIR1269B non-coding
rs72855836 MIR3976HG non-coding intronic
rs72855836 MIR3976 non-coding
rs73024232 MIR3939 non-coding
rs73235381 MIR548H4 non-coding
rs767805489 MIR1302-4 non-coding
rs772572114 MIR3142HG non-coding intronic
rs772572114 MIR3142 non-coding
rs918690276 MIR548AD non-coding

Ytov tpito mivaka (MNivakac 11) smiPeBoaiwvetal kot mAAL OtL ol TmoAupopdlopol
evtoniovtat oe miRNAs pe Baon mAnpodopiec tng miRBase kot tng miRNA, dvo
Baocewv dedopévwy amo Tig onoieg avtAel mAnpodopieg n SNPnexus. Maipvovtag ta
anoteAéopata Kot oTAAEG, otnv pwtn avadépetal To «Variation ID» mou eival n
kwbkn ovopacio tou moAupopdlopol. AkodouBet to «Name» mou eival n KwdKA
ovopacia tou wptpou miRNA. Téhog, mapatiBetal to «Type» To omnolo eival To €(60g
tou MmiRNA.

MNivakag 11: Ta amoteAéouata tne Baong dedoucvwv SNPnexus yLa toug aodeveic ue
oAtyoomepuioa

Regulatory Elements
miRBASE

Variation ID Name Type
rs10061133 hsa-mir-449b miRNA_primary_transcript

rs10061133 hsa-miR-449b-5p miRNA
rs114803590 hsa-mir-559 miRNA_primary_transcript
rs117258475 hsa-mir-296 miRNA_primary_transcript

rs117258475 hsa-miR-296-3p miRNA
rs12197631 hsa-mir-548a-1 miRNA_primary_transcript
rs12233076 hsa-mir-4441 miRNA_primary_transcript
rs12549434 hsa-mir-5680 miRNA_primary_transcript
rs12803915 hsa-mir-612 miRNA_primary_transcript
rs17091403 hsa-mir-2110 miRNA_primary_transcript
rs17797090 hsa-mir-3652 miRNA_primary_transcript
rs1844035 hsa-mir-4477a miRNA_primary_transcript
rs1844035 hsa-mir-4477b miRNA_primary_transcript
rs184537764 hsa-mir-548h-4 miRNA_primary_transcript
rs191393746 hsa-mir-1538 miRNA_primary_transcript
rs199671138 hsa-mir-663b miRNA_primary_transcript
rs200194626 hsa-mir-663b miRNA_primary_transcript
rs356125 hsa-mir-2278 miRNA_primary_transcript
rs451887 hsa-mir-5692b miRNA_primary_transcript

rs451887 hsa-miR-5692b miRNA
rs56013413 hsa-mir-520h miRNA_primary_transcript
rs6787734 hsa-mir-3135a miRNA_primary_transcript
rs6943868 hsa-mir-3683 miRNA_primary_transcript
rs7210937 hsa-mir-1269b miRNA_primary_transcript

rs7210937 hsa-miR-1269b miRNA
rs72855836 hsa-mir-3976 miRNA_primary_transcript
rs73024232 hsa-mir-3939 miRNA_primary_transcript

rs73024232 hsa-miR-3939 miRNA
rs73235381 hsa-mir-548h-4 miRNA_primary_transcript

rs73235381 hsa-miR-548h-3p miRNA
rs767805489 hsa-mir-1302-4 miRNA_primary_transcript
rs772572114 hsa-mir-3142 miRNA_primary_transcript

rs772572114 hsa-miR-3142 miRNA
rs78831152 hsa-mir-4789 miRNA_primary_transcript
rs918690276 hsa-mir-548ad miRNA_primary_transcript

miRNA
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https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7066969-7066969
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917329-12917329
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr18%3A5840811-5840811
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr18%3A5840811-5840811
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A166997849-166997849
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A27048885-27048885
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A207269389-207269389
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A160474465-160474465
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A160474465-160474465
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A35471412-35471412
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003673
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0003327
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003565
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0000747
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0004679
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003593
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016784
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0019280
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003625
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0010629
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016052
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016829_2
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016830_2
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0006414
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0007259
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0006336
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0006336
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0011285
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0019311
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0022497
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003175
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014156
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016084
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016888
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0019059
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016994
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016596
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0018355
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0006414
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0022723
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0006365
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014166
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0015011
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0017436
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016770

rs10061133 hsa-mir-449b miRNA
rs114803590 hsa-mir-559 miRNA
rs117258475 hsa-mir-296 miRNA
rs12197631 hsa-mir-548a-1 miRNA
rs12233076 hsa-mir-4441 miRNA
rs12549434 hsa-mir-5680 miRNA
rs12803915 hsa-mir-612 miRNA
rs17091403 hsa-mir-2110 miRNA
rs17797090 hsa-mir-3652 miRNA

rs1844035 hsa-mir-4477a miRNA

rs1844035 hsa-mir-4477b miRNA
rs184537764 hsa-mir-548h-4 miRNA
rs191393746 hsa-mir-1538 miRNA
rs199671138 hsa-mir-663b miRNA
rs200194626 hsa-mir-663b miRNA

rs356125 hsa-mir-2278 miRNA

rs451887 hsa-mir-5692b miRNA
rs56013413 hsa-mir-520h miRNA

rs6787734 hsa-mir-3135a miRNA

rs6943868 hsa-mir-3683 miRNA

rs7210937 hsa-mir-1269b miRNA
rs72855836 hsa-mir-3976 miRNA
rs73024232 hsa-mir-3939 miRNA
rs73235381 hsa-mir-548h-4 miRNA
rs767805489 hsa-mir-1302-4 miRNA
rs772572114 hsa-mir-3142 miRNA
rs78831152 hsa-mir-4789 miRNA
rs918690276 hsa-mir-548ad miRNA

Itn ouvéxela, SlepeuvnOnke emiong n mBavr) CUCXETLON TOAUUOPDIOUWY HE TNV
€KONAWON CUYKEKPLUEVWV GaLVOTUTIWV 1) acBevelwv. MNa kavévav MoAupopdLopo dev
Bp€Onke ocuoxEtion HE TNV AVOPLKN UTOYOVIUOTNTA N HE AAAN KOTAOTOON TOU

oxetiletal pe autn.

TéAog, StepeuvnBOnke o TOAVOG AEITOUPYLKOC POAOC TwWV TIOAUHOpPLOUWY UE BAon To
CADD score (Mivakag 12). Me Bdaon ta anoteAéopata, oTnV Mpwtn otnAn napatiBetal
To «Variation ID» ou €ilvat n kwdikA ovopacia tou moAvpopdLlopol yla To yovidlo to
onoio to ¢dépel. AkohouBei to «PHRED» mou umodnAwvel to CADD score. Itnv
napovoa €peuva HOVO TA  amoteAéopata Ue TWEC PHRED davw twv 10
oupnepAndOnkav kabwg umtodnAwvouv TMBavVO AETOUPYLKO pOAo.

Nivakag 12: Ta amoteAéouata tn¢ Baonc Sedouevwv SNPnexus yio Tou¢ aoeVeic ue

oAtyoomepuioa
Non-coding Scoring
Variation ID PHRED
rs12197631 10.540
rs796983598 12.060
rs191393746 12.420
rs191393746 12.820
rs17797090 14.590
rs10061133 14.630
rs117258475 19.420
rs72855836 19.440

1.2.2 AoUevoornepulia
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https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170645-55170742&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-449b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A47377674-47377770&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-559
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817614-58817694&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-296
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A18571783-18571880&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-548a-1
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085826-239085926&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4441
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A102125431-102125515&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-5680
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A65444457-65444557&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-612
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr10%3A114174104-114174179&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-2110
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930424-103930555&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819573-63819654&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4477a
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819573-63819654&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4477b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A27048852-27048963&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-548h-4
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr16%3A69565807-69565868&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-1538
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132256965-132257080&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-663b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132256965-132257080&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-663b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A94809961-94810057&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-2278
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42950927-42951014&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-5692b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53742511-53742599&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-520h
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137564-20137641&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3135a
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7066963-7067045&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3683
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917267-12917342&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-1269b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr18%3A5840694-5840833&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3976
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A166997806-166997912&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3939
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A27048852-27048963&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-548h-4
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A207269274-207269424&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-1302-4
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A160474401-160474483&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3142
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A175369539-175369621&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4789
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A35471404-35471486&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-548ad
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A18571825-18571825
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A129497407-129497407
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr16%3A69565832-69565832
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr16%3A69565832-69565832
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817631-58817631
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr18%3A5840811-5840811

TN OUuVEXela, mopatiBevial Ta amoteAéopata TOu Tpogkupav ywo TNV
aoBevoomnepuia, Eekwvwvtag anod tov Mivaka 13.

Mivakag 13: Ta amoteAéouata tne Baonc debougvwv SNPnexus yia Tou¢ aodeveic Ue

aoUevoorepuia
Genomic Coordinates and Overlapping
Overlapped and Nearest Genes
Variation ID Overlapped gene Type Annotation
rs17091403 MIR2110 miRNA non-coding
rs12803915 MIR612 miRNA non-coding
rs2682818 MIR618 miRNA non-coding
rs17797090 MIR3652 miRNA non-coding
rs11435035 MIR5094 miRNA non-coding
rs7210937 MIR1269B miRNA non-coding
rs74704964 MIR518D miRNA non-coding
rs12233076 MIR4441 miRNA non-coding
rs78832554 MIR4786 miRNA non-coding
rs117258475 MIR296 miRNA non-coding
rs451887 MIR5692B miRNA non-coding
rs5996397 MIR650 miRNA non-coding
rs6787734 MIR3135A miRNA non-coding
rs142342924 MIR3135A miRNA non-coding
rs10575780 MIR3938 miRNA non-coding
rs10061133 MIR449B miRNA non-coding
rs67030829 MIR4645 miRNA non-coding
rs4994089 MIR548U miRNA non-coding
rs73024232 MIR3939 miRNA non-coding
rs921372085 MIR4656 miRNA non-coding
rs12549434 MIR5680 miRNA non-coding
rs1844035 MIR4477B miRNA non-coding
rs356125 MIR2278 miRNA non-coding
rs113454901 MIR3689D1 miRNA non-coding

Onwg KoL TPoNyoUHEVWC, oL ToAupopdLopol Kal Ta yovidla ota omola evtonilovtal
ue Baon tnv SNPnexus mapouoialovtal otov Mivaka 14.

Mivakag 14: Ta amoteAéouata tne Baonc dedougvwyv SNPnexus yLa toug aodeveic ue

aoFsvoomnepuia
Gene/Protein Consequences
Variation ID Variation ID Variation ID
rs77264282 MIR1248 Supstream
rs7210937 MIR1269B non-coding
rs17091403 MIR2110 non-coding
rs356125 MIR2278 non-coding
rs117258475 MIR296 non-coding
rs117258475 MIR298 3downstream
rs6787734 MIR3135A non-coding
rs142342924 MIR3135A non-coding
rs17797090 MIR3652 non-coding
rs2965466 MIR3683 Supstream
rs113454901 MIR3689A Supstream
rs113454901 MIR3689B 3downstream
rs113454901 MIR3689C Supstream
rs113454901 MIR3689D1 non-coding
rs113454901 MIR3689D2 3downstream
rs113454901 MIR3689E 3downstream
rs113454901 MIR3689F 3downstream
rs10575780 MIR3938 non-coding
rs73024232 MIR3939 non-coding
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https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr10%3A114174146-114174146
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR2110
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A65444508-65444508
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR612
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A80935757-80935757
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR618
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr15%3A89850718-89850718
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR5094
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917329-12917329
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR1269B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53734954-53734954
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR518D
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085848-239085848
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4441
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239943059-239943059
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4786
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817631-58817631
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR296
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42951004-42951004
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR5692B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr22%3A22822846-22822846
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR650
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137605-20137605
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3135A
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137638-20137638
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3135A
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A55852546-55852546
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3938
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR449B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A2854065-2854065
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4645
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A57390141-57390141
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR548U
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A166997849-166997849
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3939
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A4788588-4788588
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4656
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A102125435-102125435
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR5680
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819652-63819652
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4477B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A94809962-94809962
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR2278
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849634-134849634
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3689D1
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A186786350-186786350
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917329-12917329
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr10%3A114174146-114174146
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A94809962-94809962
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817631-58817631
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817631-58817631
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137605-20137605
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137638-20137638
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7068252-7068252
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849634-134849634
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849634-134849634
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849634-134849634
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849634-134849634
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849634-134849634
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849634-134849634
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849634-134849634
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A55852546-55852546
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A166997849-166997849

rs12233076 MIR4441 non-coding
rs1844035 MIR4477B non-coding
rs10061133 MIR449A Supstream
rs10061133 MIR449B non-coding
rs10061133 MIR449C 3downstream
rs67030829 MIR4645 non-coding
rs921372085 MIR4656 non-coding
rs78832554 MIR4786 non-coding
rs11435035 MIR5094 non-coding
rs74704964 MIR516B1 Supstream
rs74704964 MIR518D non-coding
rs4994089 MIR548U non-coding
rs12549434 MIR5680 non-coding
rs451887 MIR5692B non-coding
rs12803915 MIR612 non-coding
rs2682818 MIR618 non-coding
rs5996397 MIR650 non-coding

AkohouBel n emPePaiwon tng xaptoypddnong twv moAvpopdlopwy Pe BAaon tng
nmAnpodopieg anod tnv miRBase kat tnv miRNA otov MNivaka 15.

MNivakag 15: Ta amoteAéouata tne Baon¢ dedoucvwv SNPnexus yLa toug aocdeveic ue

aofsvoomnepuia
Regulatory Elements
miRBASE
Variation ID Variation ID Variation ID
rs10061133 hsa-mir-449b miRNA_primary_transcript
rs10061133 hsa-miR-449b-5p miRNA
rs10575780 hsa-mir-3938 miRNA_primary_transcript
rs113454901 hsa-mir-3689d-1 miRNA_primary_transcript
rs11435035 hsa-mir-5094 miRNA_primary_transcript
rs117258475 hsa-mir-296 miRNA_primary_transcript
rs117258475 hsa-miR-296-3p miRNA
rs12233076 hsa-mir-4441 miRNA_primary_transcript
rs12549434 hsa-mir-5680 miRNA_primary_transcript
rs12803915 hsa-mir-612 miRNA_primary_transcript
rs142342924 hsa-mir-3135a miRNA_primary_transcript
rs17091403 hsa-mir-2110 miRNA_primary_transcript
rs17797090 hsa-mir-3652 miRNA_primary_transcript
rs1844035 hsa-mir-4477a miRNA_primary_transcript
rs1844035 hsa-mir-4477b miRNA_primary_transcript
rs2682818 hsa-mir-618 miRNA_primary_transcript
rs356125 hsa-mir-2278 miRNA_primary_transcript
rs451887 hsa-mir-5692b miRNA_primary_transcript
rs451887 hsa-miR-5692b miRNA
rs4994089 hsa-mir-548u miRNA_primary_transcript
rs5996397 hsa-mir-650 miRNA_primary_transcript
rs67030829 hsa-mir-4645 miRNA_primary_transcript
rs6787734 hsa-mir-3135a miRNA_primary_transcript
rs7210937 hsa-mir-1269b miRNA_primary_transcript
rs7210937 hsa-miR-1269b miRNA
rs73024232 hsa-mir-3939 miRNA_primary_transcript
rs73024232 hsa-miR-3939 miRNA
rs74704964 hsa-mir-518d miRNA_primary_transcript
rs78832554 hsa-mir-4786 miRNA_primary_transcript
rs921372085 hsa-mir-4656 miRNA_primary_transcript
miRNA
rs10061133 hsa-mir-449b miRNA
rs117258475 hsa-mir-296 miRNA
rs12233076 hsa-mir-4441 miRNA
rs12549434 hsa-mir-5680 miRNA
rs12803915 hsa-mir-612 miRNA
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https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085848-239085848
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819652-63819652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A2854065-2854065
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A4788588-4788588
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239943059-239943059
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr15%3A89850718-89850718
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53734954-53734954
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53734954-53734954
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A57390141-57390141
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A102125435-102125435
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42951004-42951004
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A65444508-65444508
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A80935757-80935757
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr22%3A22822846-22822846
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003673
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0003327
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016594
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016834
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0017983
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0000747
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0004679
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016784
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0019280
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003625
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014156
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0010629
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016052
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016829_2
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016830_2
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003632
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0011285
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0019311
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0022497
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014168
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003665
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0017272
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014156
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016888
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0019059
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016596
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0018355
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003171
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0017433
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0017284
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170645-55170742&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-449b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817614-58817694&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-296
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085826-239085926&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4441
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A102125431-102125515&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-5680
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A65444457-65444557&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-612

rs17091403 hsa-mir-2110 miRNA
rs17797090 hsa-mir-3652 miRNA
rs1844035 hsa-mir-4477a miRNA
rs1844035 hsa-mir-4477b miRNA
rs2682818 hsa-mir-618 miRNA
rs356125 hsa-mir-2278 miRNA
rs451887 hsa-mir-5692b miRNA
rs6787734 hsa-mir-3135a miRNA
rs7210937 hsa-mir-1269b miRNA
rs73024232 hsa-mir-3939 miRNA
rs10575780 hsa-mir-3938 miRNA
rs113454901 hsa-mir-3689d-1 miRNA
rs4994089 hsa-mir-548u miRNA
rs67030829 hsa-mir-4645 miRNA
rs921372085 hsa-mir-4656 miRNA
rs11435035 hsa-mir-5094 miRNA
rs142342924 hsa-mir-3135a miRNA
rs5996397 hsa-mir-650 miRNA
rs74704964 hsa-mir-518d miRNA
rs78832554 hsa-mir-4786 miRNA

Onwg KAl oTNV MPOoNYoUHEVN TIEpIMTWON, SV MPOEKUYE CUOXETLON TTOAULOPPLOUWV
HE TNV avdpLKN UTIOYOVLUOTNTA 1 AAAEG OXETIKEG aoBEveLEC. Tal amoTeEAEopATA VLA TO
CADD score otnv nepintwon tg aobevoonepuiag mapouaotdlovtat otov Mivaka 16.

Mivakag 16: Ta amoteAéouata tne Baonc¢ dedougvwv SNPnexus yLa toug acdeveic ue

aodsvoomnepuia
Non-coding Scoring
Variation ID PHRED
rs79423059 10.440
rs539650443 10.590
rs74761498 10.900
rs74761498 11.060
rs74761498 11.320
rs1419570888 11.340
rs12035375 13.590
rs371647814 13.600
rs17797090 14.590
rs10061133 14.630
rs7103202 16.610
rs7103202 16.690
rs7103202 16.830
rs12671106 17.830
rs13019380 18.000
rs117258475 19.420
rs79423059 10.440

1.2.3 Tepatoomnepuia

‘Emetta mopouolalovtal To anoteAéopata mou mpoékuav ano tn Baon dedopcvwy

SNPnexus yla tnv tepatooneppia (Mivakag 17).

Mivakag 17: Ta amoteAéouata tne Baonc debougvwv SNPnexus yia Tou¢ aodeveic Ue

TEPATOOTIEP UL

Genomic Coordinates and Overlapping

Overlapped and Nearest Genes
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https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr10%3A114174104-114174179&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-2110
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930424-103930555&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819573-63819654&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4477a
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819573-63819654&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4477b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A80935735-80935833&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-618
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A94809961-94810057&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-2278
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42950927-42951014&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-5692b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137564-20137641&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3135a
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917267-12917342&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-1269b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A166997806-166997912&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3939
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A55852491-55852594&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3938
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A134849608-134849682&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3689d-1
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A57390131-57390212&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-548u
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A2854030-2854107&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4645
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A4788564-4788639&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4656
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr15%3A89850636-89850721&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-5094
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137564-20137641&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3135a
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr22%3A22822775-22822871&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-650
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53734876-53734963&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-518d
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239943014-239943094&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4786
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr15%3A25206269-25206269
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A38098420-38098420
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A11908159-11908159
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A11908159-11908159
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A11908159-11908159
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A56316589-56316589
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A244103990-244103990
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr15%3A20095924-20095924
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr5%3A55170716-55170716
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A10801491-10801491
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A10801491-10801491
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr11%3A10801491-10801491
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A148987153-148987153
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A231455870-231455870
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr20%3A58817631-58817631
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr15%3A25206269-25206269

Variation ID Variation ID Variation ID Variation ID
rs12233076 MIR4441 miRNA non-coding
rs142342924 MIR3135A miRNA non-coding
rs17797090 MIR3652 miRNA non-coding

rs1844035 MIR4477B miRNA non-coding
rs199671138 MIR663B miRNA non-coding
rs200194626 MIR663B miRNA non-coding
rs2682818 MIR618 miRNA non-coding
rs374409015 MIR4467 miRNA non-coding
rs451887 MIR5692B miRNA non-coding
rs4994089 MIR548U miRNA non-coding
rs5996397 MIR650 miRNA non-coding
rs6787734 MIR3135A miRNA non-coding
rs6943868 MIR3683 miRNA non-coding
rs7210937 MIR1269B miRNA non-coding
rs74904371 MIR2682 miRNA non-coding
rs78831152 MIR4789 miRNA non-coding
rs10670323 MIR516B2 miRNA non-coding
rs72563729 MIR200B miRNA non-coding
rs35170395 MIR3171 miRNA non-coding

Onwg Kot TPOoNyoUUEVWE, TTAEOV TIANPOdOPLEC yla TouG TIOAUHOPPLOUOUG OTNV
TEPLMTWON TNG TEPATOOTIEPULAC Tapouatalovrtal otov MNivaka 18.

Mivakag 18: Ta amoteAéouata tne Baonc debougvwv SNPnexus yia tou¢ aodeveic ue
TEPATOOTIEP UL

Gene/Protein Consequences
Variation ID Variation ID Variation ID
rs7210937 MIR1269B non-coding
rs74904371 MIR137 3downstream
rs74904371 MIR137HG non-coding intronic
rs74904371 MIR137HG non-coding intronic
rs74904371 MIR137HG non-coding
rs74904371 MIR137HG non-coding
rs74904371 MIR137HG non-coding intronic
rs74904371 MIR137HG non-coding intronic
rs72563729 MIR200A Supstream
rs72563729 MIR200B non-coding
rs74904371 MIR2682 non-coding
rs6787734 MIR3135A non-coding
rs142342924 MIR3135A non-coding
rs35170395 MIR3171 non-coding
rs17797090 MIR3652 non-coding
rs2965466 MIR3683 Supstream
rs6943868 MIR3683 non-coding
rs72563729 MIR429 Supstream
rs12233076 MIR4441 non-coding
rs374409015 MIR4467 non-coding
rs1844035 MIR4477B non-coding
rs78831152 MIR4789 non-coding
rs10670323 MIR516B2 non-coding
rs10670323 MIR526A2 Supstream
rs4994089 MIR548U non-coding
rs451887 MIR5692B non-coding
rs2682818 MIR618 non-coding
rs5996397 MIR650 non-coding
rs199671138 MIR663B non-coding
rs200194626 MIR663B non-coding
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https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085848-239085848
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4441
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137638-20137638
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3135A
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819652-63819652
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4477B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132257048-132257048
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR663B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132257044-132257044
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR663B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A80935757-80935757
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR618
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A102471478-102471478
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4467
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42951004-42951004
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR5692B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A57390141-57390141
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR548U
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr22%3A22822846-22822846
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR650
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137605-20137605
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3135A
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7066969-7066969
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3683
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917329-12917329
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR1269B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR2682
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A175369619-175369619
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR4789
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53725489-53725489
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR516B2
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A1167183-1167183
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR200B
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr14%3A27633271-27633271
https://jan2019.archive.ensembl.org/Homo_sapiens/geneview?gene=MIR3171
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917329-12917329
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A1167183-1167183
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A1167183-1167183
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137605-20137605
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137638-20137638
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr14%3A27633271-27633271
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7068252-7068252
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7066969-7066969
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A1167183-1167183
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085848-239085848
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A102471478-102471478
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819652-63819652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A175369619-175369619
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53725489-53725489
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53725489-53725489
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A57390141-57390141
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42951004-42951004
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A80935757-80935757
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr22%3A22822846-22822846
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132257048-132257048
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132257044-132257044

AkolouBoUv ta amoteAéopata TN miRBase kot mMiRNA (Mivakag 19) yia tnv

TEPOTOOTIEPLAL.

Mivakag 19: Ta amoteAéouata tne Baonc debougvwv SNPnexus yia tou¢ aodeveic ue

TeEpatooTnEpUia
Regulatory Elements
miRBASE
Variation ID Variation ID Variation ID
rs10670323 hsa-mir-516b-2 miRNA_primary_transcript
rs12233076 hsa-mir-4441 miRNA_primary_transcript
rs142342924 hsa-mir-3135a miRNA_primary_transcript
rs17797090 hsa-mir-3652 miRNA_primary_transcript
rs1844035 hsa-mir-4477a miRNA_primary_transcript
rs1844035 hsa-mir-4477b miRNA_primary_transcript
rs199671138 hsa-mir-663b miRNA_primary_transcript
rs200194626 hsa-mir-663b miRNA_primary_transcript
rs2682818 hsa-mir-618 miRNA_primary_transcript
rs35170395 hsa-mir-3171 miRNA_primary_transcript
rs374409015 hsa-mir-4467 miRNA_primary_transcript
rs374409015 hsa-miR-4467 miRNA
rs451887 hsa-mir-5692b miRNA_primary_transcript
rs451887 hsa-miR-5692b miRNA
rs4994089 hsa-mir-548u miRNA_primary_transcript
rs5996397 hsa-mir-650 miRNA_primary_transcript
rs6787734 hsa-mir-3135a miRNA_primary_transcript
rs6943868 hsa-mir-3683 miRNA_primary_transcript
rs7210937 hsa-mir-1269b miRNA_primary_transcript
rs7210937 hsa-miR-1269b miRNA
rs72563729 hsa-mir-200b miRNA_primary_transcript
rs74904371 hsa-mir-2682 miRNA_primary_transcript
rs74904371 hsa-miR-2682-3p miRNA
rs78831152 hsa-mir-4789 miRNA_primary_transcript
miRNA
rs10670323 hsa-mir-516b-2 miRNA
rs12233076 hsa-mir-4441 miRNA
rs142342924 hsa-mir-3135a miRNA
rs17797090 hsa-mir-3652 miRNA
rs1844035 hsa-mir-4477a miRNA
rs1844035 hsa-mir-4477b miRNA
rs199671138 hsa-mir-663b miRNA
rs200194626 hsa-mir-663b miRNA
rs2682818 hsa-mir-618 miRNA
rs35170395 hsa-mir-3171 miRNA
rs374409015 hsa-mir-4467 miRNA
rs451887 hsa-mir-5692b miRNA
rs4994089 hsa-mir-548u miRNA
rs5996397 hsa-mir-650 miRNA
rs6787734 hsa-mir-3135a miRNA
rs6943868 hsa-mir-3683 miRNA
rs7210937 hsa-mir-1269b miRNA
rs72563729 hsa-mir-200b miRNA
rs74904371 hsa-mir-2682 miRNA
rs78831152 hsa-mir-4789 miRNA
rs10670323 hsa-mir-516b-2 miRNA

Onwg Kal oTLG (PONYOUUEVEG TIEPUTTWOELG SEV EVTOTIOTNKAV MOAUHOPDLOLOL IOV va
ocuoyetilovtol HE TNV AVOPLKA UTOYOVIUOTNTA I} OGAAEG OXETIKEC aoBéveleg. Ta
amoteAéopata yio to CADD score mapouatalovtat otov Mivaka 20.
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http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003167
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016784
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014156
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016052
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016829_2
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016830_2
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0006336
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0006336
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003632
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014202
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016818
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0018994
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0019311
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0022497
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014168
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0003665
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0014156
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016084
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0016888
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0019059
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0000342
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0012063
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0013518
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MI0017436
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53725441-53725526&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-516b-2
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A239085826-239085926&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4441
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137564-20137641&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3135a
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930424-103930555&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3652
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819573-63819654&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4477a
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr9%3A63819573-63819654&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4477b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132256965-132257080&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-663b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr2%3A132256965-132257080&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-663b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A80935735-80935833&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-618
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr14%3A27633204-27633278&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3171
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A102471468-102471531&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4467
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr21%3A42950927-42951014&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-5692b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr6%3A57390131-57390212&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-548u
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr22%3A22822775-22822871&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-650
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A20137564-20137641&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3135a
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr7%3A7066963-7067045&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-3683
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr17%3A12917267-12917342&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-1269b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A1167103-1167198&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-200b
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045241-98045351&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-2682
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr3%3A175369539-175369621&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-4789
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr19%3A53725441-53725526&wgRna=full
http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=hsa-mir-516b-2

Mivakag 20: Ta amoteAéouata tne Baonc debougvwv SNPnexus yia Tou¢ aodeveic ue
TeEpatooTEpUia

Non-coding Scoring
Variation ID PHRED

rs796983598 12.060
rs72563729 13.690
rs72563729 13.860
rs17797090 14.590
rs74904371 18.630

158192600 19.960
rs796983598 12.060

1.3 Alepelivnon tou pohou Twv yovidiwy mou otoxevovtal anod ta miRNAs

JTO TEAEUTOLO MEPOC TWV QVAAUCEWV, EVIOTIOTNKAV TO yovidla-otoxol Twv
niapandavw MiRNAs kal otn cuvexela StepeuviOnke o POAOUG TOUG KAl N EUTTAOKH TOUG
O€ LOPLOKEG SLEPYOOLEC KL LOVOTIATL TIPOKELEVOU VOL EVIOTILOTOUV TLBaVA LLOVOTIATLA
mou ennpealovial Oomo TOUC UTO HEAETN TOAUMOPGLOMOUC OTNV  avoplkn
UTIOyoVIUOTNTO. e auth Tt ¢Aaon TNG avaluong xpnolpomowndnkav ot PACELS
6ebopévwv miRTargetLink kot ShinyGO.

1.3.1 OAyoonepuia

Apxka, mapouaotaletal o tivakag (Mivakag 21) pe Ta amoteAEopATA TTOU Ttpogkuav
and tnv miRTargetLink oxetikd pe tig aAAnAemudpdoelg miRNA-mRNA. E€etalovtdg
Tov otAAN mpog otnAn, oto «MiRNA» avadépetal n KwSLKA ovopacia ToU WELUOU
miRNA. Enetta, akoAouBel to «Target/Target pathway» 1o omoio dnAwvel To yovidio-
OTOX0 N TOo PBLOXNUIKO Hovomati-otoxo tou MIRNA. Meténelta, avadepeTal to
«Support», dnAadry mw¢ mpokUmTel aut n oAAnAsmidpacn. ITn OUYKEKPLUEVN
neplmtwon €xel emdexBel wg ¢iAtpo n epdavion wxupwv oAAnAsmdpdoewyv
ETIOUEVWC OAEC OL OXETELG TIPOEPXOVTAL ATO AELTOUPYIKA TtElpapaTa («Functional»). Ev
ouvexela, avadpepetal to «Source», SnAadr To yovidlo 1o omnoio HOALG petaypadel kot
urtootel tnv avaloyn enetepyaocia Ba dwoel to wptpo miRNA. TéAog, mapouaoialovrtal
ta «Experiments», 6nAadn oL TEPAPATIKEG SLASIKACIEG AMO TI( OMOIEC €XOUV
nipokUPeL oL aAAnAerubpdoelg kabwg kat to «Reference - PMID» to omoio sivat évag
HOVOOIKOG KWwOLKOC Tou oavaloyel oe kABe emiotnUovikO apBpo oto ormoio
KataypAdeTal n cUyKeEKPLUEVN aAANAeTtibpaon.

Mivakag 21: Ta amoteAéouata the Baonc debouévwv miRTargetLink yio toug acOeveic e
oAtyoormepuio

OAwyooneppia
Target/ Reference
miRNA Target Support Source Experiment(s) -
pathway PMID

EMSA, Flow, Luciferase
reporter assay, gRT-
hsa-miR-1269b CDC40 Functional MTI MIRT733873 PCR, Western blot 27349221
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-3p CX3CR1 Functional MTI MIRT733640 Western blot 27186308
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https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A129497407-129497407
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A1167183-1167183
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A1167183-1167183
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr12%3A103930488-103930488
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A98045291-98045291
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr1%3A160205390-160205390
https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&position=chr8%3A129497407-129497407

Immunoprecipitaion,
Luciferase reporter

hsa-miR-296-3p STAT5A Functional MTI MIRT734490 assay 26923924
Luciferase reporter
assay, qRT-PCR,
hsa-miR-296-3p KCNH1 Functional MTI MIRT006973 Western blot 22999387
Flow,
Immunohistochemistry,
Luciferase reporter
assay, qRT-PCR,
hsa-miR-296-3p ICAM1 Functional MTI MIRT054646 Western blot 24263102
Luciferase reporter
hsa-miR-296-5p ELAVL1 Functional MTI MIRT731587 assay 26898797
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-5p $100B Functional MTI MIRT731708 Western blot 27186401
Luciferase reporter
hsa-miR-296-5p PLK1 Functional MTI MIRT732109 assay, Western blot 26549165
Luciferase reporter
hsa-miR-296-5p HMGA1 Functional MTI MIRT732722 assay 26898758
Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-5p FGFR1 Functional MTI MIRT734669 Western blot 27714806
Immunoprecipitaion,
Luciferase reporter
hsa-miR-296-5p CASP8 Functional MTI MIRT734976 assay, gRT-PCR 27927008
hsa-miR-296-5p VEGFA Functional MTI MIRT734906 gRT-PCR, Western blot 26500043
hsa-miR-296-5p KDR Functional MTI MIRT734907 gRT-PCR, Western blot 26500043
hsa-miR-296-5p DLL4 Functional MTI MIRT734908 gRT-PCR, Western blot 26500043
hsa-miR-296-5p NOTCH1 Functional MTI MIRT734909 gRT-PCR, Western blot 26500043
Immunoprecipitaion,
Luciferase reporter
hsa-miR-296-5p NGFR Functional MTI MIRT734977 assay, qRT-PCR 27927008
Luciferase reporter
hsa-miR-296-5p SCRIB Functional MTI MIRT006438 assay 21643016
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-5p WNK4 Functional MTI MIRT004559 Western blot 20561597
Luciferase reporter
hsa-miR-296-5p HGS Functional MTI MIRT004900 assay, Western blot 18977327
hsa-miR-296-5p HGS Functional MTI MIRT004900 gRT-PCR, Western blot 26500043
Luciferase reporter
hsa-miR-296-5p IKBKE Functional MTI MIRT006572 assay 22114321
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-5p BBC3 Functional MTI MIRT006683 Western blot 21633093
Immunohistochemistry,
Luciferase reporter
assay, Microarray, qRT-
hsa-miR-296-5p CDX1 Functional MTI MIRT054157 PCR, Western blot 23353818
Luciferase reporter
hsa-miR-296-5p PIN1 Functional MTI MIRT438128 assay 24915000
hsa-miR-449b- Luciferase reporter
5p MYCN Functional MTI MIRT733043 assay 27764804
hsa-miR-449b- Luciferase reporter
5p NEAT1 Functional MTI MIRT734739 assay, qRT-PCR 26242266
hsa-miR-449b- Luciferase reporter
S5p SIRT1 Functional MTI MIRT006349 assay, Western blot 21418558
hsa-miR-449b- Luciferase reporter
5p CCNE2 Functional MTI MIRT006350 assay, Western blot 21418558
hsa-miR-449b- Luciferase reporter
S5p MET Functional MTI MIRT006351 assay, Western blot 21418558
hsa-miR-449b- Luciferase reporter
5p GMNN Functional MTI MIRT006352 assay, Western blot 21418558
hsa-miR-449b- Luciferase reporter
S5p HDAC1 Functional MTI MIRT006353 assay, Western blot 21418558
hsa-miR-449b- Reporter
Sp CDC25A Functional MTI MIRT016138 assay;Western blot 19833767
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hsa-miR-449b- Reporter
S5p CDK6 Functional MTI MIRT016139 assay;Western blot 19833767
Luciferase reporter
assay, qRT-PCR,
hsa-miR-520h DAPK2 Functional MTI MIRT734432 Western blot 25982274
gRT-PCR, Luciferase
reporter assay, Western

hsa-miR-520h CDKN1A Functional MTI MIRT000582 blot 20190813
Luciferase reporter

hsa-miR-520h ABCG2 Functional MTI MIRT001952 assay, Microarray 18189265
Luciferase reporter

hsa-miR-520h ABCG2 Functional MTI MIRT001952 assay 19825807

hsa-miR-520h ABCG2 Functional MTI MIRT001952 gRT-PCR, Western blot 20628378

ELISA, Luciferase
hsa-miR-520h VEGFA Functional MTI MIRT004458 reporter assay 18320040

Flow, Luciferase
reporter assay, gRT-
hsa-miR-520h HDAC1 Functional MTI MIRT053589 PCR, Western blot 24316511
Luciferase reporter

assay, Reporter

hsa-miR-559 ERBB2 Functional MTI MIRT000036 assay;Other 19486885
Luciferase reporter

hsa-miR-559 MTA1 Functional MTI MIRT004442 assay, Western blot 19584269
Luciferase reporter

hsa-miR-559 FXN Functional MTI MIRT007228 assay 23382970

Luciferase reporter
assay, gRT-PCR,

hsa-miR-612 SP1 Functional MTI MIRT733905 Western blot 27685621
Immunofluorescence,
Luciferase reporter
hsa-miR-612 AKT2 Functional MTI MIRT053175 assay, Western blot 24704424

Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
hsa-miR-612 AKT2 Functional MTI MIRT053175 Western blot 23478189
Luciferase reporter
assay, gRT-PCR,
hsa-miR-612 AKT2 Functional MTI MIRT053175 Western blot 26158514
Luciferase reporter
assay, qRT-PCR,
hsa-miR-663b IGF2 Functional MTI MIRT731345 Western blot 27895308
Luciferase reporter
assay, qRT-PCR,
hsa-miR-663b EEF1A2 Functional MTI MIRT734759 Western blot 25744894

Emetta, to MOpAMAvw Yovidlo-otoxol xpnolpomolnonkav ywo avalntnon otnv
ShinyGo wote va MPOKUYPOUV TO HOPLOKA HOVOTIATIAL KOL Ol HNXOVIopOolL Tou
ennpealovtal. JUYKEKPLUEVA, Topouotalovtal Pe TNV popdn Slaypappdtwv Ta
anoteAéopata mou adopolv ota BLoroyikd povornadtia (KEGG), Blohoyikeg Slepyaoieg
(GO Biological Processes), oxnNUOTIONO TUNUATWY 1 LEpWV Tou Kuttdpou (GO Cellular
Components), kaBwg Kal o poplakeg Asttoupyieg (GO Molecular Function). OAa ta
Slaypappata apouctalouv T TAnpodopieg Toug e Tov (6lo TPOTMo. ITa apLoTEpPd
£€XOUE TO HOVOTIATL | TNV AELTOUPYLO | TO HEPOG TOU KUTTAPOU. O KUKAOG OTNV AKPN
™G YPAUUNG UTtoSNAWVEL Twv aplBpd Twv yovidiwv. Na onuelwBel edw nwg dev
avadEpeTal oTov OUVOALKO aplBuo Twv yovidiwv mou oxetilovtal Pe €va BLOXNHLKO
HovoTaTL. TEAOC, TO LNKOC TNG YPAULNC Elval avaAoyo Tou apvnTikol AoydplBuou Tou
«Fold Enrichment», éva otatlotikd epyaAeio mou pog SnAwVEL TNV OTATLOTIKA
ONUOVTLKOTNTA.
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Yta emopeva Staypappoata napouvaotalovtal o oslpd Broloyika povonatia (KEGG),
Bloloyikeg Stepyaoieg (GO Biological Processes), kuttaptkog evtomiopog (GO Cellular
Components) kal poplakég Asttoupyiec (GO Molecular Function) (Ewkoveg 15-18).

KEGG
Non-small cell lung cancer -
Melanoma-
Platinum drug resistance - N. of Genes
P53 signaling pathway -
Pancreatic cancer - * 50
Chronic myeloid leukemia- ® 75
EGFR tyrosine kinase inhibitor resistance - ® 10.0
Endocrine resistance - * ’
MicroRNAs in cancer- ® @® 125
Breast cancer - ] ® 15.0
Cell cycle- '
Measles-
EpStEin-Barr virus infection- =———————e '|Og1 O(FDR)
Proteoglycans in cancer- =————————m—=e9
Kaposi sarcoma-associated herpesvirus infection- =—————————e W5
Pathways in cancer - =—————@ W 100
PI3K-Akt signaling pathway - =————@ & 12'5

Ras signaling pathway - ——e
MAPK signaling pathway - =—————e
Human papillomavirus infection- =——————e .

0 10 20 30 40
Fold Enrichment

Ewkova 15: Ta amoteAéouata tn¢ Baong dedousvwy ShinyGO-KEGG yio tou¢ aoPeveic Le

oAwoorepuia.
GO Biological Process
Reg. of blood vessel endothelial cell migration -
’ Reg. of endothelial cell prolifgration 1 ° N. of Genes
Endothelial cell proliferation - « 8
Reg. of epithelial cell proliferation - =—————=e P
Epithelial cell proliferation - =————————9
Pos. reg. of cell population proliferation - ———@ ® 16
Pos. reg. of phosphorylation - =—@ ® 20
Pos. reg. of phosphorus metabolic proc. - =——@
Reg. of cell motility - =——®
Reg. of locomotion - ==——g -log10(FDR)
Reg. of cellular component movement - =—® W5
Reg. of phosphorylation - =—@ )
Protein phosphorylation - ——@ W oo
Pos. reg. of cellular protein metabolic proc. - =—@ W o5
Pos. reg. of protein metabolic proc. - =—@
Reg. of cell population proliferation - =@ W 100
Reg. of programmed cell death - ——@ M 105
Reg. of apoptotic proc. - ——@ W 110
Pos. reg. of molecular function - —-. . . . .
0 10 20 30 40

Fold Enrichment

Ewova 16: Ta anoteAéouarta tng Baong dedouévwy ShinyGO-Biological Process yta Touc
aoFeveic ue oAtyoomepuia.
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GO Cellular Component

ESCRT-0 complex -
Senescence-associated heterochromatin focus -
NuRD complex - =——e
CHD-type complex - =—— N. of Genes
Cyclin-dependent protein kinase holoenzyme complex - —— e 05
Euchromatin - ——e '
Heterochromatin - =@ ® 50
Serine/threonine protein kinase complex - =@ ® 75
Protein kinase complex - —®
Ruffle - -®
Receptor complex - @ -log10(FDR)
Cell body - @
Neuronal cell body - @ W14
Membrane raft - ® M is
Early endosome - @
Cell surface - @ L RF:
Perinuclear region of cytoplasm - @ | K]
Chromatin - @
Somatodendritic compartment - @
Chromosome - . . . .
0 50 100 150

Fold Enrichment

Ewova 17: Ta amoteAéouata tn¢ Baong dedousvwy ShinyGO-Cellular Component yia toug
ao¥¢eveic pe oAtyoomepuia.

GO Molecular Function

NAD-dependent histone deacetylase activity -
Histone deacetylase binding - =———e N. of Genes
Transmembrane receptor protein tyrosine kinase activity - ==
Growth factor binding - =———®
Protein tyrosine kinase activity - =———=®
Transcription corepressor activity - —®
Protein kinase activity - —@
Phosphotransferase activity, alcohol group as acceptor - —@
Kinase activity - =@
Ubiquitin-like protein ligase binding - =—®
Protein serine/threonine kinase activity - =@
Protein kinase binding - —@
Kinase binding - —@ i
Transferase activity, transferring phosphorus-containing groups - —@ og10CDR)
Transcription coregulator activity - =@ K]
ATP binding - @ [
Signaling receptor binding - @
Adenyl ribonucleotide binding - @ LI
Adenyl nucleotide binding - .. . ) .
0 20 40 60
Fold Enrichment

- = 00 O &~ N

0 0 0 o
N o

Ewkova 18: Ta amoteAéouata tn¢ Baong Seboucvwy ShinyGO-Molecular Function yia Toug
ao¥eveic ue oAtyoomepuia.

1.3.2 AoOevoornepuia

ITn ouvEXeLla oikoAouBoUV Ta amoteAéopata yia thv aobevoomnepuia. 2tov Mivaka 22

napatiBevral Ta anoteAéopata mou npogkuav amo tnv miRTargetLink.

Mivakag 22: Ta armoteAéouata the Baonc debouévwv miRTargetLink yio toug aoOeveic e
aofsvoomepuia

AcBevoomnepuia

Target/ | | | Reference
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miRNA Target Support Source Experiment(s) -
pathway PMID
EMSA, Flow, Luciferase
reporter assay, qRT-
hsa-miR-1269b CDC40 Functional MTI MIRT733873 PCR, Western blot 27349221
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-3p CX3CR1 Functional MTI MIRT733640 Western blot 27186308
Immunoprecipitaion,
Luciferase reporter
hsa-miR-296-3p STAT5A Functional MTI MIRT734490 assay 26923924
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-3p KCNH1 Functional MTI MIRT006973 Western blot 22999387
Flow,
Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-3p ICAM1 Functional MTI MIRT054646 Western blot 24263102
Luciferase reporter
hsa-miR-296-5p ELAVL1 Functional MTI MIRT731587 assay 26898797
Luciferase reporter
hsa-miR-296-5p HMGA1 Functional MTI MIRT732722 assay 26898758
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-5p S$100B Functional MTI MIRT731708 Western blot 27186401
Luciferase reporter
hsa-miR-296-5p PLK1 Functional MTI MIRT732109 assay, Western blot 26549165
Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-5p FGFR1 Functional MTI MIRT734669 Western blot 27714806
hsa-miR-296-5p VEGFA Functional MTI MIRT734906 gRT-PCR, Western blot 26500043
Immunoprecipitaion,
Luciferase reporter
hsa-miR-296-5p CASP8 Functional MTI MIRT734976 assay, qRT-PCR 27927008
Immunoprecipitaion,
Luciferase reporter
hsa-miR-296-5p NGFR Functional MTI MIRT734977 assay, gRT-PCR 27927008
hsa-miR-296-5p KDR Functional MTI MIRT734907 gRT-PCR, Western blot 26500043
hsa-miR-296-5p DLL4 Functional MTI MIRT734908 gRT-PCR, Western blot 26500043
hsa-miR-296-5p NOTCH1 Functional MTI MIRT734909 gRT-PCR, Western blot 26500043
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-5p WNK4 Functional MTI MIRT004559 Western blot 20561597
Luciferase reporter
hsa-miR-296-5p HGS Functional MTI MIRT004900 assay, Western blot 18977327
hsa-miR-296-5p HGS Functional MTI MIRT004900 gRT-PCR, Western blot 26500043
Luciferase reporter
hsa-miR-296-5p SCRIB Functional MTI MIRT006438 assay 21643016
Luciferase reporter
hsa-miR-296-5p IKBKE Functional MTI MIRT006572 assay 22114321
Immunohistochemistry,
Luciferase reporter
assay, Microarray, qRT-
hsa-miR-296-5p CDX1 Functional MTI MIRT054157 PCR, Western blot 23353818
Luciferase reporter
assay, gRT-PCR,
hsa-miR-296-5p BBC3 Functional MTI MIRT006683 Western blot 21633093
Luciferase reporter
hsa-miR-296-5p PIN1 Functional MTI MIRT438128 assay 24915000
hsa-miR-449b- Luciferase reporter
5p MYCN Functional MTI MIRT733043 assay 27764804
hsa-miR-449b- Luciferase reporter
5p NEAT1 Functional MTI MIRT734739 assay, qRT-PCR 26242266
hsa-miR-449b- Luciferase reporter
5p SIRT1 Functional MTI MIRT006349 assay, Western blot 21418558
hsa-miR-449b- Luciferase reporter
S5p CCNE2 Functional MTI MIRT006350 assay, Western blot 21418558
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hsa-miR-449b- Luciferase reporter

S5p MET Functional MTI MIRT006351 assay, Western blot 21418558
hsa-miR-449b- Luciferase reporter

5p GMNN Functional MTI MIRT006352 assay, Western blot 21418558
hsa-miR-449b- Luciferase reporter

S5p HDAC1 Functional MTI MIRT006353 assay, Western blot 21418558
hsa-miR-449b- Reporter

5p CDC25A Functional MTI MIRT016138 assay;Western blot 19833767
hsa-miR-449b- Reporter

5p CDK6 Functional MTI MIRT016139 assay;Western blot 19833767

Luciferase reporter
assay, gRT-PCR,

hsa-miR-612 SP1 Functional MTI MIRT733905 Western blot 27685621
Immunofluorescence,
Luciferase reporter
hsa-miR-612 AKT2 Functional MTI MIRT053175 assay, Western blot 24704424

Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
hsa-miR-612 AKT2 Functional MTI MIRT053175 Western blot 23478189
Luciferase reporter
assay, qRT-PCR,
hsa-miR-612 AKT2 Functional MTI MIRT053175 Western blot 26158514
Immunoblot, Luciferase
reporter assay,
hsa-miR-650 IFIT2 Functional MTI MIRT735319 Microarray, gRT-PCR 26460926
Luciferase reporter
assay, gRT-PCR,
hsa-miR-650 ING4 Functional MTI MIRT000448 Western blot 20381459
FACS,
Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
hsa-miR-650 ING4 Functional MTI MIRT000448 Western blot 23991130
Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
hsa-miR-650 NDRG2 Functional MTI MIRT006183 Western blot 21352815

Ta mopamdvw yovidla-otdxol ewonxbnoav otn ocuvéxela otn ShinyGo ywa va
EVTOTILOTOUV TO LOPLOKA LOVOTIATLO KAL OL UNXOVLOMOL Ttou emnpedlovtat. Omwe Ko
TIPONYOUUEVWG, OTA EMOMEVA SloypApUpOTa Tapouctalovial o CElpd PLOAOYLKA
novonatia (KEGG), Boloyikég Siepyaoieg (GO Biological Processes), KUTTQpPLKOG
evtorniopog (GO Cellular Components) kot poplakég Asttoupyieg (GO Molecular
Function) (Ewoveg 19-22).
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KEGG

Melanoma-

Non-small cell lung cancer -
P53 signaling pathway - N. of Genes
Chronic myeloid leukemia-

EGFR tyrosine kinase inhibitor resistance - & 4
MicroRNAs in cancer - ® ® 6
Measles- ® P
Endocrine resistance -
Breast cancer- ® ® 10
Cell cycle- ® 2
Epstein-Barr virus infection - @
Kaposi sarcoma-associated herpesvirus infection - )
Chemical carcinogenesis - * -log10(FDR)
Rap1 signaling pathway - =———————————e
Transcriptional misregulation in cancer -  =———————e M s
Ras signaling pathway - =9 )
Pathways in cancer- =——————=_g
Human papillomavirus infection - =—————9 MW 10

PI3K-Akt signaling pathway - =9
MAPK signaling pathway - =——————e '

0 10 20 30
Fold Enrichment

Ewova 19: Ta anoteAéouarta tng Baong dedouévwy ShinyGO-KEGG yia toug aodeveic ue
ao¥svoomepuia.

GO Biological Process

Reg. of endothelial cell chemotaxis

Pos. reg. of blood vessel endothelial cell migration -  =——————————e N. of Genes
Reg. of blood vessel endothelial cell migration -  ==———a
Pos. reg. of endothelial cell migration - =———e * 5
Blood vessel endothelial cell migration - =————e ® 10
Reg. of endothelial cell proliferation - =—=a ® i5
Endothelial cell proliferation - ==——
Reg. of endothelial cell migration - =—e ® 20
Endothelial cell migration - ——®
Reg. of epithelial cell proliferation - —®
Tube morphogenesis - =@ -log10(FDR)
Pos. reg. of cell population proliferation - =@ W5
Reg. of cell motility - -@ W 2.0
Reg. of locomotion - =@ :
Reg. of cell population proliferation - =@ M 35
Reg. of programmed cell death - @ W 9.0
Reg. of apoptotic proc. - @
Reg. of cell death - @ W o5
Protein phosphorylation - -Q . . .
0 50 100 150

Fold Enrichment

Ewkova 20: Ta anmoteAéouata tn¢ Baaong dedousvwy ShinyGO-GO Biological Process yta toug
aodeveic ue aocGevoomnepuia.
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GO Cellular Component

N. of Genes
Heterochromatin - E
eterochromatin o
® 5
® 6
Cellbody - =——9 ® 7
® 38
Cell surface - —=——— -log10(FDR)
W 145
W 146
Chromatin - —=— W 147
W 1.48
W 149

0 5 10 15 20 25
Fold Enrichment

Ewova 21: Ta anoteAéouarta tng Baong dedouévwv ShinyGO-GO Cellular Component yia

Tou¢ aodeveic ue aodevoomepuia.

GO Molecular Function

NAD-dependent histone deacetylase activity -
Histone deacetylase activity -
Protein deacetylase activity - ==———————

N. of Genes

BHLH transcription factor binding - =—————————— « D
Notch binding - =—————————e
Histone deacetylase binding - =——=e ® 4
Transmembrane receptor protein tyrosine kinase activity - =—® ® 6
Protein tyrosine kinase activity - =——a ® 3
DNA-binding transcription factor binding - —@
Transcription coactivator activity - =@
Protein kinase activity - —@ .
Transcription coregulator activity - =@ log10(FDR)
Phosphotransferase activity, alcohol group as acceptor - =@ M 20
Protein serine/threonine kinase activity - =@ W24
Kinase activity - =@ W 28
Kinase binding - =@ '
Protein kinase binding - =@ W32

Transferase activity, transferring phosphorus-containing groups - @
Signaling receptor binding - @

0 20 40 60 80

Fold Enrichment

Ewova 22: Ta anoteAéouarta tng Baong dedouévwy ShingyGO-GO Molecular Function yia toug

ao¥eveic ue acdevoomnepuia.

1.3.3 Teparoomnepuia

Télog, mapouaotalovtal otov Mivaka 23 ta amoteAécpata mou adopouv TV

Tepatoomepuia, Onwg npogkuPav amno tn Baon dedopévwv miRTargetLink.

Nivakag 23: Ta amoteAéouata tn¢ Baonc dedoueévwv miRTargetlLink yia toug¢ aoeveic ue

TEPATOOTIEP LI
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Tepatooneppia

miRNA

Target/
Target
pathway

Support

Source

Experiment(s)

Reference

PMID

hsa-miR-1269b

CDC40

Functional MTI

MIRT733873

EMSA, Flow, Luciferase
reporter assay, qRT-
PCR, Western blot

27349221

hsa-miR-200b-
5p

RHOA

Functional MTI

MIRT735214

Immunofluorescence,
Luciferase reporter
assay, qRT-PCR,
Western blot

25909223

hsa-miR-200b-
5p

ATG12

Functional MTI

MIRT734172

Luciferase reporter
assay, qRT-PCR,
Western blot

26416454

hsa-miR-200b-
5p

PROM1

Functional MTI

MIRT731955

Luciferase reporter
assay

28362995

hsa-miR-650

NDRG2

Functional MTI

MIRT006183

Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
Western blot

21352815

hsa-miR-650

IFIT2

Functional MTI

MIRT735319

Immunoblot, Luciferase
reporter assay,
Microarray, qRT-PCR

26460926

hsa-miR-650

ING4

Functional MTI

MIRT000448

Luciferase reporter
assay, gRT-PCR,
Western blot

20381459

hsa-miR-650

ING4

Functional MTI

MIRT000448

FACS,
Immunohistochemistry,
Luciferase reporter
assay, gRT-PCR,
Western blot

23991130

hsa-miR-663b

IGF2

Functional MTI

MIRT731345

Luciferase reporter
assay, gRT-PCR,
Western blot

27895308

hsa-miR-663b

EEF1A2

Functional MTI

MIRT734759

Luciferase reporter
assay, gRT-PCR,
Western blot

25744894

Emetta, €ywe kot maAL avalntnon tTwv yovidiwv-otoxwv otn ShinyGo (Ewova 23, 24).
Qotoo0, dev MPoEkUYPAV OTATIOTIKA ONUOVTLIKA arnoteAéopata yia tnv KEGG aAld
oUte kat tnv GO Cellular Component.

GO Biological Process

Substantia nigra development -

Neg. reg. of smooth muscle cell proliferation -

Pos. reg. of apoptotic proc. - =—@

Pos. reg. of programmed cell death - ——@

Pos. reg. of cell death - ——@

25

N. of Genes

2.0
® 25
® 30
® 35
® 40

-log10(FDR)
W 1425
W 1.450
W 1475

75 100

Fold Enrichment
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Ewkova 23: Ta anoteAéouarta tng Baong dedouévwv ShinyGO-GO Biological Process yta touc
ao¥eveic ue Tepatoomepuia.

GO Molecular Function

Rho GDP-dissociation inhibitor binding - @
N. of Genes
® 1
-log10(FDR)
B 1.386811
GDP-dissociation inhibitor binding - &)
0 200 400 600 800

Fold Enrichment

Ewkova 24: Ta anoteAéouarta tng Baong dedouévwy ShinyGO-GO Molecular Function yia toug
ao¥eVeic ue Tepatoomepuia.
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E.2YZHTHZH

Eival 6edopévo mwg n umoyovipotnta eival éva peilov mpoPAnua mou ennpedlet
oM@ euydpla. YmoAoyiletol mwc yla to 50% Twv MEPUITWOEWV gUBUVETAL O
avdplkog apayovtag. Ooov adopd otnv EAAada €xel StamiotwOdel mwg to mpofAnua
TIAATTEL €va TOO0OTO YUpw oto 10-15% twv Teuyaplwv. EMOMEVWE, ETULTAKTIKNA
Bewpeltat n avaykn yla avantuén pebodwv ykatpng dtayvwong kot Bepaneiag.

H avdpikn umoyovipotnta amoteAel pa moAumapayovtiky dlatapaxr otnv omoia
EUMAEKOVTOL TOOO YEVETLKOL 000 Kl epLBaAAovTikol mapdyovteg. H idla n Stadikacia
TNG OTIEPUATOYEVEDNG Elval APKETA TOAUTIAOKN KOl aVA TAoA OTyun pubuiletat kat
eAéyxetal ano mAnbwpa yovidiwy, n ékdpacn Twv omoilwv MPEMEL va eival akplBng
KOl TIPOOEYMEVN. INUAVTIKO pOAo mailouv emiong oe OAn tnv Swadikacia Tt pn
kwokorowntikd RNAs kat tdtaitepa ta miRNAs.

Itn peAETN auth Mpaypatonol)fnke aAAnAouxnon oAOKANPOU TOU YOVLSLWUATOG
(WGS) yLa tov evtomiopo kat tnv e€€tacn moAuvpopdLopwy ou evromnilovtol Hovo os
0.00EVOOTIEPULKOUG 1} OALYOOTIEPULKOUC 1] TEPATOOTEPULKOUG, OAAA OxL Ot
VOPUOOTIEPHULKOUC AVOPEG. Mo CUYKEKPLUEVA, €YLve AN OTTEPUATOC KOl AlATOG amnod
€0eNOVTEG 0 oUVEPYOOLA LLE TO KEVTPO EEWOWUATLKAG Yoviomoinong «Embryolab».
Enewta, ta Selypata xwplotnkav o€ TECCEPL KATNYOPLEG: OE VOPUOOTIEPULKOUG,
0a0BevoomepuLkoUG, OALYOOTIEPULKOUC KOl TEPATOOTIEPHULKOUG BACEL TOU davoTUTIOU
mou ekdnAwvav. Ev ouvexeia, mpaypatonotnOnke amnopovwon DNA kat akoAouBnos
oaAAnAolxnon twv delypdtwy. Ot petalAagelg mou BpEOnKav HOVO OTA UTTOYOVLUA
atopa ¢GLATpaploTNKAV WOTE VO EVIOMIOTOUV QUTEC TOU €ival mo mbavd va
EUMAEKOVTOL OTNV €UPAVION KATIOWWV amd TOUG TIAPATIAVW UTIOTUTIOUC QaVOPLKAG
umoyoviuotntag otov eAAnvikd mAnBuopo. Elbkotepa, otnv mopouca epyacia
HEAETABONKAV LOVO oL ToAupopdLopoL Ttou evtomilovtal ota pun kwdikorotntikd RNAs
Kol cUYKeKpLUEva ota miRNAs. TéAog, €ylve Slepelvnon Tou polou twv miRNAs ota
omola eVTomioTnKav oL aVWTEPW TIOAUOPPLOOL.

1. O\wyoormepuia

H oAwyoormeppia oxetiletal pe tov aplOpo twv oneppotolwapiwyv kot ekdNAwveTaL
OTaV 0 apPLOUOG TOUG Elval ULKPOTEPOG ATIO TLG TLLEG OpLwV TTOU €XOUV OPLOTEL OO ToV
MNaykooulo Opyaviouod Yyeiag.

JTN OUYKEKPLUEVN TEPLMTWON, evtomiotnkav moAupopdLopot oe miRNAs ta omoia
oxetilovtal e S1adopes LOPLAKEG SLEPYOOLEC KOl HOVOTIATIA, HETAEU TWV OMoiwv
oUTO Tou p53, Twv MAPK kat PI3K-Akt.

1.1 2Nuatod0oTIkO LovomaTL p53

To onpatodotiko povordrtt Tou p53 eivat kaiplo yla tnv dtadikacio tng andntwong
TOU KUTTApOU Otav auth kplBetl avaykaia, SnAadrn otav £€xouv cucowpeuBel TOAAEG
HETOANAEELG, €XEL YiVEL KATIOLO AVETIAVOPOwWTN Kataotpodrn 1 To KUTTapo Sev eival
A€oV o€ B£0n va eMITEAECEL TNV AsLlTOUPYLA TOU.
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1) induction of the intrinsic apoptotic pathway

apoptosome formation

v

induction of  inhibition of derepression effector caspase
BH3-only pro-survival of apoptosis activation
proteins BCLZ family  effectors 4'
members cell demolition

Ewdva 25: To onuatodotikd povomdrt tou p53.147

Smac/DIABLO
Cytochrome ¢

|

Caspase
activation

|

X - APOPTOSIS «-

e e B S s e e e e e

Nucleus

Ewdva 26: To onuatodotikd povomdtt tou p53.18

To onuatodoTkO LOVOTATL TOU P53 €veEPYOTOLEITAL WG AMOKPLON OTO OTPEG, TNV
urno&ia kat tig BAaPec oto DNA. To p53 mou BpLOKETAL OTO TIUPAVA TIPOAYEL TNV
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€kdppaon tne PUMA, alAd kat aAAwv mpwteivwv tng Noxa. H PUMA emudépel tnv
amodéopevon tou Bd-X. amd to p53 kuttapomAacpa. To Bd-X. elvat pia avti-
OUTOTTTWTLKI TIPWTELVN TToU S€0UEVEL TNV P53 OTO KUTTAPOMAQCUA KAL TNV KOOLOTA [N
evepyn. Epooov yivel n anodéopeuon n p53 petadEpeTal 0TO ULTOXOVEPLO OTIOU
ETIAYEL TOV OALYOUEPLOUO TwV Bax kat Bak, oL omoleg elval amontwIikég mpwTeiveg mou
avtaywvilovtal TIG avtL-amontwTtikég Bd-X, kat BCL-2. Enetta to p53 6a cuvoebel pe
VvV KUKAOPWAivh D otnv éow pepPpavn tou ptoxovéplou. H ouvdeon autn Ba
o6nynoeL og SLACTIACELC TNG MEUPBPAVNG KOl O amMeAEUOEPWON OTO KUTTAPOTAQCHA
QUTOTITWTLKWY TIPWTEIVWY, OTIWE auTr Tou Kutoxpwiatog C. To mpoavadepOBEV pe tnv
OELPA TOU EVEPYOTOLEL TIG KAOTIAOEG, OL Omoieg oxnuatilouv To anMontwowpa. Auto
OTN CUVEXELX §pa WG EVEPYOTIOLNTAG TNEG KAOTIAONG-9, N omola ev TEAeL Ba eKKIVAOEL
15 Stadkaoieg yla TNV katactpodh Tou Kuttdpou. 718l

JUVETWC, €lval yeyovog MwE To oNUATOSOTLKO LOVOTIATL AUTO €ivat uPioTtng onuaoiog
Kol omoladnmote anoppuBULo tou unopeil va odnynosl oe mMAnBwpa nmabnoswy,
METOED QUTWV KaL TNG UTIOYOVLUOTNTAG. AUTO ETLBERALWVETOL QMO APKETEG UEAETEG.
EvSelktika Kot w¢ mapadelypa avadépetal ot €peuveg Twv Salvatore Raimondo et
all kat Alireza Panahi et all mwg n ouykévtpwon tou p53 oxetiletal pe TNV
UTTOYOVLUOTNTA Kol OTav auTtr) ival uPnAr ota oneppatolwapla TOTe EKGNAWVETAL N
nadnon autr. 19120l

‘Evag mBavog tpomog mou Ba pmopovoav ta miRNAs, Tou €lval TO AVTIKEIMEVO TNG
napovoag HEAETNG, €ival pHEOw METAAAOENG TIOU £€XEL TMPOKUYPEL OE QUTA TIOU
ouvdéovtal pe ta mRNAs tou p53. H avikavotnta cuvdeong Bo odnyroeL e TV oepa
NG TNV KN KOTAOTPOdN CUYKEKPLUEVOU TTOOOOTOU TWV HeETaypAdwyv. Katd cuvenela n
ouyKEvTpwon tou p53 Ba eival auvénuévn kat to oneppatolwaplo AavBaocuéva Ba
EKKWVAOEL TNV Sladlkaoia amontwaong Tou.

EmunpooBeta, mapatnpwvtog ta anoteAéopata tou nivaka 21 paivetal ta miRNAs va
oAAnAemdpouv pe to yovidio CASPS8. To yovidio otav ekdppdletat Sivel tnv kaomaon-
8. H omnola evepyomolel TIq kaomdoeg mou eivat umeuBuveg yla tn dnuoupyia Tou
amontoowpatog. Emopévwe, €av n ékdppaor tng dev pubuiletal cwotd Aoyw
netaAAagewv oe miRNAs mou ta kaBlotouv avikava va cuvdeBouv pe ta petaypada
tou CASP8 Ba €xoupe auénuéVo OXNUOTIOUO OTTOTITOCWHATWY KoL €KKivnon tng
Stadkaoiag kataotpodG TOU KUTTAPOU.

JUUMEPAOUATIKA, N amoppUOULON Tou povomatiol Tou 08nyel otV anmontwon Tou
KUTTOPOU KOl CUYKEKPLUEVA TOU omeppatolwapiou Kat n AavOacpévn evepyomoinon
TOU Xwplc va elval ouolaoTtika anapaitnto odnyel otnv Bavatwon oneppatolwapiwv
TIou UTtO HUOLOAOYIKEC cUVONKEC Ba NTav TANPWC AELTOUpPYLKA. Me aUTOV TOV TPOTIO
HELWVETAL 0 apLlOUOG TOUG Kal ekONAWVETAL N TTABNoN TG OAlyooTtepLag.

1.2 Kuttaplkdg KUKAOC Kol TOAATAQCLAOUOC — AANA onuUatoS0TIKA LOVOTIATLOL

Ta yovidia-otoxol twv mMiRNAs mou ennpedlovial eéaitiag Twv TMOAUMOPPLOUWY,
EUMAEKOVTOL ETIONG OTLC SLOSIKAGIEG TOU KUTTAPLKOU KUKAOU KOl TOU KUTTAPLKOU
TIOAAQTTAQOLOGHOU.
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Mo CUYKEKPLUEVA, PAIVETOL VO UTIAPXEL ETILPPON OE BLOXNULKA LOVOTIATLO OTIWE QLUTA
Twv MAPK kat PI3K-Akt onuatoSoTIKWY LOVOTTaTLWVY.

/ mTORC2

L v
TSC2 p21 IKK-a
GSK3p p27 MDM2
Bad RAF TERT
Bim FOXOD mTORC1
L J

"4
Cell growth
Cell survival
Angiogenesis

Migration/Invasion

Ewdva 27: To onuatobotikd povondrt tou PI3K/AKT.2H

TNV €wKova 27 MapatnPoUUE TO ONUATOSOTIKO povomdtt tou PI3SK/AKT. Apxwkd
yivetal n ovvdeon tou mpoodepatog otoug uTodoXelG Klvaong-tupooivng (RTKs).
AuTtol pe TNV Oelpd Toug auTodwaodPopUALWVOVTOL O KATAAouTa TUPOGIvNG TOU
SlaBETouv Kal gvepyomolouv TNV kwvaon twv 3-dwodatidbulivoottodwv (PI3K). H
npoavadepBeioa petatpenel tn Sipwodopiky Pwodatidbulivoottodn (PIP2) oe
ppwodopiky dwodatibudivoottohn (PIP3). Ta teleutaia evepyomolouv Tnv
e€aptwpevn anod pwodattduAvoottoAn kwaon (PDK1). Emewta, avuth kot n mTORC2
Ba pwodopuliwoouv Kal Ba evepyorotjoouv TNV AKT Kwvaon. TEAOG, auth HEOW TNG
KATAOTOANG KOL TNG EMAYWYNC TMEPALTEPW YoViSiwv Ba 0dnyrnoeL otnv KUTTAPLKN
avénon kot emBiwon ToU KUTTAPOU KAl KATA EMEKTAON TOU omeppatolwapiou.
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Ytov Tivaka 21 mapatnpelpouvtal MoANEG aAAnAemibpaoel miRNAs pe petaypada
TwvV Yovidiwv AKT kwvaong. H kwvaon autr Bewpeital onpaviikn yla tnv Steknepaiwaon
TOU ONUOTOSO0TIKOU HOVOTIOTIOU aUToU. JUVETIWG, Kia mBavr) attia mou odnyetl otnv
ekONAwon TG oAlyoomepuiag va €ival n pun owoti puBulon tng €kPpaocng Tou
yovibiou autoU. Mo ouykekplueva, AOyw HETAANAEEWV Tou €xouv TPOKUYEL OF
yoviSia miRNAs va otoxeUetal o€ TOAU peyaAltepo Babuod to petaypado tng AKT Kat
HE AUTOV TOV TPOTIO VA 08NYyOUOOTE OTNV QMOCLWINGCN Tou yovidiou. Ev TéAeL, auto
Ba emudpépel TNV aduvapia avamtuéng kot emiPBiwong tou omeppoatolwapiouv,
HELWVOVTOG TOV aplBpd TOUC Kol £XOVIOC WC OMOTEAEoHO TNV ek&AAWoN NG
oAlyoomepuiag.

JUUTIEPACUATIKA, TO MOVOTATL aUTO eival dlaitepa onpavtiko, KabBwg eAéyxel
HEYAAO aplBpo Asttoupylwv Kal Stadtkaolwv. EKTOC tng avamtuéng kot tng emtBiwong,
EUTAEKETAL Kol otnv Sladkacla TNG ONMEPUATOYEVESNG, OTNV autodayia ota
omeppatolwdpla, o€ eVOOKPLIKEG amokploelg, aAAd kat otn puBulon tou dafova
unoBaAdpou-undduonc-yovasdag.2?
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Ewdva 28: To onuatodotiko povoratt Ras/MAPK.

2T OUVEXELQ TOPATNPELTAL OTNV €KOVA 28 TO ONUATOS0TIKO povomatt Ras/MAPK.
ApXIKAQ ylveTal n ouvdeon Tou TPOCSEUATOC OTOUG UTOSOXEIG KIVAONG-TUPOGivNG
(RTKs), ouvnBwg autol eival auéntikol TOPAYOVTIEG. ITN CUVEXELD EXOUUE TNV
gvepyomnoinon tg Ras amod autolg, aAAd Kol HEow TNG avtaAlayng Sidpoodpwpikng
youavooivng (GDP) pe tpipoodpwpikn youavoaivn (GTP), n omola emntteAeitat amnod tov
napayovta avtaAlayng yovavooivwy (GEF, dev ameikoviletal). AUTA LE TNV OELPA TNG
evepyornolel tnv RAF, n omola €metta amod tov SepLopd ¢ SpacTnpPLOTOLEL TNV
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MEK1/2. H teAeutaia Ba evepyomnotjost tnv ERK1/2, n onola Ba eloéABeL oto muprva
Kal Ba emnpedosl MAnBwpa HETAYPOPLKWYV TIAPAYOVIWY TIOU OXeTI{ovTal HE TNV
avarmntuén kot tnv emBiwon tou kuttdpou. O TPOTOC LE TOV OTOLO UTIAPXEL TTEPLTITWON
va tPokANBel kamola emintwon otnv cwoth SleKMEPAiwon AUTOU TOU HOVOTATLOU
Aoyw amoppuBuLong tou amod ta miRNAs sival o idlog pe autov mou avadépOnke
niponyoupévwe. Mapadeiypatog xaptv, eivat moAU mBavov miRNAs mou €xouv
UTIOOTEL HETAANOEN TTAEOV VA £XOUV WC OTOXO Ta petaypada tng Ras. Auto Ba €xel wg
OUVETELQ TNV MELWON TNG CUYKEVTPWONCG TNG KAl EMOUEVWG TNV Slatapaxn Ttou
LLOVOTTIATLOU TIOU OIMOTEAEL HEPOG TOU, ATIOTPEMOVTOC TNV 0pON EKTUALEN TOU. Ev TéAeL,
outd Ba Snuwoupynosel TPOPANUa  otnv  avamtuén kol emPBiwon  Tou
oneppotolwapiov, odnywvtag otnv peiwon Tou aplBpol Toug Kol Gpa OTnV
ekdNAwaon tng oAlyoomeppiag.

JUUTTEPACUATIKA, TO POVOTIATL AUTO KPILVETAL SEOVTWE ONUAVTIKO KAOOTL EUMAEKETAL
OTNV OTIEPUATOYEVEDN, OTNV WPLMOvon Twv oneppatolwapiwy, oOTLG PLOXNILKES
avtdpdoeLg tou AapuBdavouv xwpa EMeLTa ano TNV aneAeuBEPwon TOUG 0TO YUVALKELD
QVamopaywylkd cloTnua, oAAG Kal OTnV aKPOCWHLKN avtibépaon, n omola eivatl
amapaitntn ywa tnv emnitevén tng yovipomoinong. EmMopévwg, yivetal auécwg
KATavonTo yLoti n onoladAmote enintwon os auto dnuloupyel coBapd mpoPfAnpata
kall KUpiwg vroyovipotnTa. !

2. AcBevoorepuia

H aoBevoonepuio oxetiletal pe PELWUEVN KWVNTIKOTNTA TWV omeppatolwapiwv n
omola UIMopEL va EMNPEACEL TNV LKAWVOTNTA YOVLUOTOLNoNG Tou wapiou. And ta Lo
ONUOVTIKA LOoPPOAOYLKA XAPAKTNPLOTLIKA TWV OTIEPUATO{WAP LWV TIOU TOUG ETUTPETIOUV
va KlvouvTal lvat n oupd i paotiyto. Miat oo T To yVWOTEC aLtieg mou odnyouv
otnv ekdnAwaon tng acBevoomepuiag sivat ot TOANATAEG LOPDOAOYLIKEC AVWUAALEG
TOU paoTlyiou Tou oméppatog (Multiple Morphological Abnormalities of the sperm
Flagella). Qaivetal mw¢ n altiot autr MPOKUTTEL amd HUETAANAEELG YoviSiwv Tou
ptoxovépiou kat ocuykekpipéva ota DNAH1, CFAP43, CFAP44, CFAP69 kat QRICH2.
Nepatépw peAéteg mou dle€nxOnoav €delav nMwg n anwAela Tng Asttoupyiag Twv
yoviSiwv autwv Ba pmopoucav va mpokaAécouy MPOBANUa oTnV ocwaoTtr Stapopdwon
TOU MAOTLYloU Kat va TtpokaAéoouy urtoyovipdtnta. 24

ISLUTEPWG CNUAVTIKA KpivovTal Ta yovidia Tng owkoyévelog CFAP.

A & &
. .l = o o
e {~ A 'Z-EI {EEI' & &

& & R & & ol

CFAP53 70

TUBULIN | 0 () MR G e o | 55

Ewdva 29: AtoteAéoua eEETA0EWVY yLa TNV avixveuon Tou LoTou rtou ekppaletat n CFAP53.12°1
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Ewova 30: H ewkéva C mapoucialet thv pop@oloyio twv onepuarolwapiwv knockout
movTikiwv yia to CFAP53 @uotooyikwy kat n D ta Sebouéva onttikortotnvéva.?!
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Jtnv ewkova 29 paivetal nwe ekppaletol KUPLWG OTOUC OPXELS KL QUTO lval eUKOAO
OVTIANTITO KABWC POVO EKEL MOpATNPELTOL LOUPN YPAUUN O OXEON LLE TO control ou
XPNOLUOTIOLBNKE yla CUYKPLTLKOUC AOYOUG Kol eKpAleTaL 0 OAOUC TOUG LOTOUC TTOU
e€etdotnkav. Auto pag wBel O0To cupMEpPOOUA TIWG UTIAPXEL Mia LOTOELSLKOTNTA.
ErunpdoBeta, otnv eikdva 30 mapatneouvToL TO AMOTEAECHOTA TNG OTOCLWTTNCGNG TOU
yoviSiou autoU. ITo onNUelo QUTO VA TOVIOTEL WG TA CUYKEKPLUEVA TIELPAUATA £YLVAV
o€ TovVTikla, KaBwg n Sle€aywyr TETOOU €(60UC TMELPOUATWY OTMAYOPEVETAL VA
edapudlovtal otov avbpwmo. Ta amoteAéopata £6slav cadnc emimTwon otn
pHopdoloyia tTwv omneppotolwapiwv PE HPEYANO TOCOOTO QMO OQUTA va €lvol OTO
pootiylo.

Evag mBavog Ttpomog TPOKAnonG aoBevoomepuiog eival ta yovidia mou
npoavadEpOnkav va eivol MANPWG AEITOUPYLKA Kal GUGCLOAOYLKA, OMWC, AOYyw
puetaAlAaewv oe yovidia miRNAs ta petaypada Twv yovidiwv autwyv va oToxevovtol
KOlL VO KotooTpEdovTal.

3. Tepatoomeppia

H tepatoonepuia oxetiletal pe tnv popdoloyia tou onepuatolwapiov. Otav avtn
elvat Slatapaypévn pmopel va emnipépel MANBwpa MPOoPANUATWY OMwG SUCKOALEG
Klvnong r mpoBARHATa 0TNV LKAVOTNTO YOVLLOTIOWNGONG Tou omeppotolwapiou.

ITNV MPOKELUEVN EpiTwaon oL TAnpodopieg mou AndOnkav Sev NTav eMapKeic yla
va SlamotwBel n akpBng attia mou ennpedletal n popdoAoyia TouAdxLoToV Ue Baon
ta dedopéva ta omoia mapnxdnoav, dSnAadn yio miRNAs. Autd poag odnyel oto
CUUMEPAOUO TTwG TiBavotata va pnv euBuvovtal autd wg Pog Thv ekdAAWON TG
nadnong autng dapeca. Opwg, ¢ailvetal va £€Xouv €UUECN ETLPPON HEOW TNG
Snuoupylag EMUTAOKWYV OE CNUAVTLKOUC HUNXOVIOUOUC TOU KUTTAPOU KOl KaTd
EMEKTAON TOU omepuatolwapiou.

Metafl TwV UNXAVIOUWV TIoU GaiveTal va SLoTopAococovTal OTnV TEPITTWON TNG
Tepatoomneppiag eival n anontwon. H andéntwon cav dtadikacia avaluBnke otov
UTIOTUTIO TNG OAlyooTiEpUiag Kat elvat n idLa. Ao Tnv otyun mou dnpoupyeitat éva
omnepuatolwapLo To omoio eival avikavo va eTIteAEcEL 0pOA T AELTOUPYLO TOU KL HE
napapopdwuévn popdoloyla autd Ba mpEmel va KataotpEdetal. H amomtwon
TpayUATOonoLE(Tal KUPlWC amd To onUATOS0TIKO povomaTtt tou p53. Awamiotwonke
WG OTAV I CUYKEVTpWON Tou p53 Slatapacoetal Kal dev Pploketal eviog oplwv
ennpealetat n Swadikaoia autr). Mo OUYKEKPLUEVA, Tapatnpnbnke otnv
oAlyooTmeppuia pn owoth pubulon Twv emumedwy Tou p53 amnd ta miRNAs, dnAadn pn
ouvbeon autwv pe ta MRNAs Tou p53, €xoviag wG anmoTéEAeoUa TNV €kKivnon TG
QUTOKATAOTPONG TOU omepUaTOlwapiou 0dnNywvTag v TEAEL OTNV OAlyooTEPULaL.
2TOV UTIOTUTO aUTOV cupPaivel to ilo aAAd avtiotpoda, SnAadn To oNUATOSOTLKO
povoratt &ev evepyomoleital mapott Oa £mpemne Sedopévou tNC PN KOUTAAANANG
duololoyiag tou omeppatolwapiov. Auto yivetat S10tL Aoyw peTaAAGEswvV
npokumttouv. MiRNAs mou ocuvdéovtat oto mRNA tou p53 peElwvovtag Tnv
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OUVKEVTPpWON TOU, €VW Kovovika &ev Ba £mpeme. EMOpEVWE, TO ONUATOSOTLKO
HovoTaTL Sev eKKLVEL Kal Ta omeppatolwapla pPe popdoAoyLkod mpoBAnua emBLwvouv
£€XOVTOC WG OMOTEAECHA TNV EKSNAWON TNE TEPATOCTIEPULAG.

4. JUUTEPAC A

Itnv mapoloa TTUXLOKA €pyacia UEAETAONKe Kol €EETAOTNKE O POAOG TOU
Stadpapatifouv ta miRNAs otnv ekdAwaon T oAlyooTeppiag, tTnG acBevoomepuiag
KAl TNG TEPOTOOTEPUIAG otoug avdpec. H €peuva mpaypatonol}Onke HECW TNG
oAAnAolXNoNG VEOC YEVLAG N omola TapEXEL pia OlKOVOULKH, TaxUTaTn Kol Kupiwg
OTOTEAECUATIKI)  XOopToypddnon TOU YOVISLWHATOC €VOG OPYaVIOUOU, OTnV
TIPOKELUEVN TIEPIMTWON TOU avOpwToU.

Mapolo mou €xel yivel onpavtikn mpoéodog otnv katavonon Ttou POAoOU ToU
Stadpapatifouv ta yovidia og moAAEC TaBRoeLg, ol mAnpodopieg 6cov adopd oTa W
kwokomownTikd RNAs glval oxeTikd Teploplopéveg. Auto pmopel va emiPefatwbetl
eetalovtag tov mivaka tou MNMopapTANATOG tapakdtw, Omou avadepovial OAoL ot
noAupopdlopoi oe miRNAs oL omoiol dev Bpébnkav ot Baoelg Sedopévwy. Auto
TIPAKTLKA onpaivel mwg eite dev vdiotavrtal eite nwg dev €xouv mpaypatonolndel
KOO LEAETEC WG TIPOG ALUTA KOL KATA CUVETIELA Aglmmouv armo Tig Baoelg SedopEvwy.
Emopévwe, Bswpeital avaykalo n mepaltépw Slepelivnon autwyv, aAAd Kol OTO
VEVETIKO UTIOPBaBpPO TwV avEPWV LE UTIOYOVIUOTNTO WG TPOE OAOUC TOUG UTIOTUTIOUG.
Oa MpENEL va Yivel cUAAOYN MEPLOOOTEPWY SELYUATWY WOTE N oUYKPLON va gival
anoteAeopatikotepn, O1e€obkotepn, aAAA Kal yla tnv avénon TNG OTOTLOTIKAG
ONUOVTLIKOTNTAG. ZUYXPOVWE, N AVAAUCH KOL O XOPAKTNPLOUOC Tilo TTOAAWV yoviSiwy
Kot aAANAOOpd WV TOUG IOV TtapdyouV Un Kwdikormotntikd RNAs kpivovtat avaykaia.
MapotL 6ev amoTeEAOUV KATIOLA OXETLKA Kalvoupla avakaAuPn, 0 GnUOVTIKOG POAOC
TIOU KOTEXOUV 0TNV pUBULON TNC EKPPOoNG TWV YoVISLwV, KHBWE KAl 0 LNXAVIOUOC TTOU
XPNOLUOTIOLE(TAL YIO TNV €MiTELEN QUTAC TNG PLBULONG Twpa apXilel va peAeTaTal
nupetwdwe. Ev oAlyolg, elval onUAvTLKA N TIPAYLATONOLNCN TIEPLOCOTEPWY EPEUVWV
KoL LOIKOTEPA 0TO MESLO TNG AvaATIOPAYWYHG KAL YOVLLOTNTAG,.

Me auto Tov tpomo Ba auénBbel o dykoc Twv dedopévwy Kal kat’ e€akoAolBnon n
OTATLOTIKI) OoNUOVTIKOTNTA otnv enifefaiwon Twv attiwv nmpokAnong. H die€aywyn
TEPLOOOTEPWY EPELVWV Ba Swoel ekTOg TNG duvatotnTag €ykalpng dtdyvwong Kat
TANPNG KATAVONON TWV OLTWWV. UVENMWS, Ba pmopovoav va &nuoupynbolv
QMOTEAECUATIKEG Beparmeieg wote va mepLoploTel 1 kat va e¢aheldBel €€ oAokArpou n
nabnon auth. Ev katakAeidy, n emotApn lval mavrta SimAa otov avOpwro Kot
OUVTPEXEL OTNV QVTLUETWIILON TWV TIPORANUATWY KAl TwV BEUATWY TTOU TTPOKUTITOUV
oTa PEAN TNG KOWWVLOG.
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MAPAPTHMA

Mivakag NapaptAuatog: MovovoukAeotidikoi moAupuoppiouoi (SNPs) mou Sev BpgBnkav oti¢

Baoeic bebouévwy
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