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ABSTRACT

Long non-coding RNAs (IncRNAs) are transcribed non-coding RNAs (ncRNAs) that
are more than 200 nucleotides long. Among their reported functions, their ability to act
as molecular “sponges” for microRNAs (miRNAS) in several physiological processes
and pathological conditions has gained attention over the past few years. According to
the ceRNA hypothesis, by sequestering miRNAs, IncRNAs can reduce the number of
the available miRNAs that target MRNAs and indirectly prevent target gene repression.

In order to investigate in what extent IncRNAs reduce the amount of miRNAs available
to other targets and whether individual IncRNAs can be characterized as “sponges”, a
mathematical quantitative model of binding site competition was employed. Argonaute
Photoactivatable Ribonucleoside-Enhanced Crosslinking and Immunoprecipitation
(AGO-PAR-CLIP), RNA-Seq and small RNA-Seq (sSRNA-Seq) experiments were used
to identify targets and quantify target and miRNA abundances for to 2 different tissues.
Site occupancies (fraction of sites bound by the miRNA) for protein coding targets were
predicted in the presence and absence of IncRNAs. Increased occupancies of miRNA
targeted mMRNAS, observed in the lack of IncRNAs, lead to potential IncRNA “sponges”.

This analysis resulted in the identification of 8 IncCRNAs acting as potential sponges for
38 miRNAs. The abundance of most individual targets was insufficient to alter miRNA
levels and the reported sponges were highly expressed. Two well-studied nuclear
IncRNAs, XIST and MALAT1, were among them suggesting additional functionalities
of INncRNAs in certain settings, but also highlighting the need for separate analysis of
nuclear and cytoplasmic RNAs.
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NEPIAHWH

Ta pakpd pn Kwdikd RNAs (IncRNAS) gival yetaypag@opeva un Kwdikd RNAs (ncRNAS)
ME pNKOG TTAVW atTd 200 vouKA£oTIOIa. METAEU TWV avayvwpIoPEVWY AEITOUPYIWY TOUG, N
IKavOTNTA TOug va dpouv cav poplakd “ogouyydpia” yia Ta microRNAs (miRNAS) o€
dIAPOoPES PUOIOAOYIKEG DlEpYATieg Kal TTABOAOYIKEG KATAOTACEIG EXEI KEPOIOEI TTPOCOXN
Ta TeAeuTaia xpovia. ZUP@wva pe TNV uttoBeon Tou ceRNA, pe tnv mmpdodeon Twv
mMiRNAs, 1a IncRNAs ptropouv va peiwoouv Tov apiBud twv diaBéoipwyv miRNAs 1Tou
oTtoxeuouv MRNAS Kal va atroTpEWouV EUPECA TN KATAOTOAR TOU yovidiou 0TOX0U

MNa va digpeuvnBei o€ 11010 BaBPO Ta INCRNAS peiwvouv Tnv ToodtnTa Twv MiRNAS TTOU
gival dloBéoiya oe dA\oug oTéxoug Kal av pePovwpéva IncRNAs utropouv  va
XOPAKTNPIOTOUV WG "o@ouyydpla”, XpnoIKMOTToINenKe £va JaBnuaTiKG TTOOOTIKO MOVTEAO
yla TOovV avraywvioud Twv Béoewv Tpocdeong. Argonaute Photoactivatable
Ribonucleoside-Enhanced Crosslinking and Immunoprecipitation (AGO-PAR-CLIP),
RNA-Seq kair small RNA-Seq (sRNA-Seq) Ttreipduata xpnoidoTtroinénkav yia Tov
TTPOCBIOPICHO TWV CTOXWV KAl TV TTOCOTIKOTTOINGN TNG agBoviag T0o0 TwV idiwv 600 Kal
Twv MIRNA yia 2 d1a@opeTIKOUG 1I0TOUG. To TT0000TO TWV BE0EWV TTOU deCUEUOVTAI ATTO
Ta MiIRNA yia TTpwTEIVIKOUG 0TOX0UG TTPORBAEQPONKE TTapouadia Kal atroucia Twv INCRNA.
Auénuéva tTooooTd TTPocdeons Twv MRNA oTdXWwyv, TTOU TTapaTnEOUVTal AaTToudia Twv
INCRNA, odnyouv o€ mBavd INcCRNA «o@ouyydpia»

H avdAuon auth €ixe oav ammotéAeopa tnv Tautotroinon 8 INcCRNAs pe mlavr Asitoupyia
opouyyapioU yia 38 miRNAs. H agBovia Twv TTeEPICOOTEPWY ETTIMEPOUG OTOXWV ATAV
QVETTAPKAG yIa va petaBdAel Ta emimeda Tou MiRNA kai Ta ava@epBEévra opouyydapia
ekppadovTav o€ PeydAo BaBuo. Auo kaAd peetnuéva Trupnvikd INcRNAs, 1o XIST kai To
MALAT1, avayvwpioTnkav JeTau Twv AAAwWYV, UTTOOEIKVUOVTAG ETTITTAEOV AEITOUPYIEC TWV
INCRNA 0¢ ouykekpiyéva TTepIBAAAOVTA, OAAG KAl UTTOYPOUMICOVTAG TNV avaykn
EeXwWPIOTAG avaAuong TTUPNVIKWY Kal KUTTAPOTTAAoHaTIKWV RNAS.
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