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ABSTRACT

Many studies have shown that microRNAs (miRNAs) and more recently long non-coding
RNAs (IncRNAs) have multiple functions in a wide range of biological processes, such as
proliferation, apoptosis, cell cycle arrest, cell migration, and invasion. miRNAs can induce
MmRNA degradation and/or translational suppression by binding to the 3' untranslated
region (3’ UTR), the coding region (CDS) and in some cases, the 5' untranslated region (%'
UTR) of the mRNA target. miRNAs also interact with non-coding RNAs, such as long-non
coding transcripts. The role of IncRNA-miRNA interacting activity is still unexplored.
LncRNAs may act as “sponges” for miRNAs, also known as “competing endogenous RNA”
(ceRNA) and indirectly regulate the expression of target-mRNAS. Recently, more and more
studies focus on the experimental validation of miRNA-IncCRNA interactions and their
endogenous activity. This valuable information is hidden in numerous publications. To this
end, a text mining pipeline with full-text capacity has been deployed, dedicated to index
MiRNA coding and non-coding targets. The pipeline processes a prime total of publications
from NCBI and stand outs papers and the respective representative sentences that denote
miRNA-target interacting pairs.

The text-pipeline was trained on papers from DIANA-LncBase v2 and DIANA-TarBase v8,
databases devoted to the cataloguing of miRNA targets. During the preprocessing, the
term frequency-inverse document frequency (TFIDF) statistic tool was utilized to estimate
a threshold to distinguish the optimal papers. Papers for evaluation are given by a query to
the PMC database. After training sentence segmentation and part-of-speech tagging, a
lexicon with keywords collects sentences from papers that contain the required features.
MongoDB and Python were the main tools applied for the above pipeline. Ensembl v95
was utilized to construct the lexicon for genes and miRBase for miRNAs. This pipeline can
provide the primary step before the manual configuration.

The text-mining approach was primary used to collect miRNA-IncRNA pairs. 155 papers of
which 132 contained the desired information were exported. The collected sentences form
the papers were further preprocessed and manually curated to gather additional
information characterizing the interacting pairs, such as cell types and tissues. The final
set comprises 570 entries, corresponding to 4 distinct experimental methodologies, 117
cell types and 40 tissues for human species. This compilation of interactions was
incorporated into the 3™ version of DIANA-LncBase.

The text mining pipeline can be utilized for the constant update of databases with miRNA-
targets such as LncBase and TarBase, providing a valuable asset for ncRNA research.
Through changes and extensions, the ability to reduce the required manual curation is
promising.

SUBJECT AREA: Text Mining

KEYWORDS: IncRNA, miRNA, natural language processing, feature extraction
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NEPIAHWYH

IMoANEG peAETeg €xouv Ocitel 611 Ta microRNAs (miRNAs) kal Ta pakpd pn Kwdikad RNAs
(INcRNAs) éxouv TTOAQTTAEG AcITOupyieg o€ €éva eupU QAT BIOAOYIKWY dIEPYATIWV, OTTWG
0 TIOAAQTTAQCIAONOG, N ATTOTITWOTN, N OIOKOTI KUTTAPIKOU KUKAOU, N MHETAVAOTEUON
KUTTGpwV Kal n €iofoArl. Ta miRNAs utopoUv va TTPOKAAECOUV ATTOIKOOOWNON Kal/f
METaPPAOTIK KATAaoTOA Tou MRNA pe déopeuon otnv 3 'apetagpactn tepioxn (3' UTR),
TNV KwdIkotroInTik TEPIoxy (CDS) kal 0€ UEPIKEG TTEPITITWOEIC TNV 5' APETAPPOOTN
mrepioxn (5" UTR) tou mRNA o1dxou. Etriong, Ta miRNAs aAANAETTIOpOUV pe Pn KwoIKA
RNAs, 0TTwG Ta Hakpd pn KwdIka petaypaga. O pdAog TG aAAnAemtidpaong Twv IncRNA-
mMiRNA egival aképa avegepeuvntog. Ta LncRNAs ptropouv va Asitoupyrioouv wg "otroyyor”
yia Ta miRNAs, emmiong yvwotd wg "avraywvioTikd evdoyevr) RNAs" (ceRNAs) kai va
puBuidouv éuueca TNV €kepaon Twv MRNA otéxwv. MNpdopara, 6A0 Kal TTEPICTOTEPES
MEAETEG ETTIKEVTPWVOVTAI OTNV TTEIPANATIKA €EakpiBwon Twv aAAnAemdpdoewyv HETAEU
INcCRNA-miRNA ka1 otnv evdoyev) dpaocTnpioTnTd Toug. AUTA N TTOAUTIUN TTANPOQOpPia
KpUBeTal o€ TTOAAEG dnuooieuoel. Q¢ €k TOUTOU, avaTTUOOETAl £vag aAyOpIBUOG, TToU WE
TEXVIKEG text mining kol pe Oedopéva OAOKANPA TA KEiMeEvVA ONPOOIEUCEWY TTOU
eutrepIEXovTal otnv TarBase v8 kal otnv LncBase v2, eTIKEVTPWVETAI OTOUG KWwOIKOUG Kal
MN KwdikoUg atoxous Twv MIRNA. O aAyopiBpog emmetepydleTtal €va TTPWTAPXIKO GUVOAO
onuooieuoewv amd TNV NCBI kal ¢exwpilel autég TTou BewpouvTal ONUAVTIKEG Kal TIG
QVTIOTOIXEG AVTITTPOOWTTEUTIKEG TTPOTACEIS TTOU UTTodNAWwVOouV Ceuyn OAANAETIOpACEWY
MiRNA-oTOXOU.

O aAyopiBuog cival exktmraideupévog oe dnuooieuoelg amd TIC DIANA-LncBase v2 «ai
DIANA-TarBase v8, PBdaoccig dedopévwv TTOU aPOPOUV TNV KaTaAOyoypaenon OTOXwV
mMiRNA. Katd tnv 1Tpo-£Tmeéepyaaia, XpnoIPOTTOINBNKE TO OTATIOTIKO €PYAAEIO OUXVOTNTAG-
avtioTpopng ouxvotntag eyypdeou (TFIDF) yia Tnv ekTipnon €vog kKatw@Aiou yia Tn
d1dkpion Twv BEATIOTWY dnuoaoieloewyv. O1 dnuoaoieloelg yia agloAdynon didovtal atmod éva
epwtnUa otn Bacn dedopévwy PMC. MeTd TOV KATOKEPUOTIONO TOU KABE KEINEVOU O€
TTPOTACEIC KAI TOV OPICKO TOU OXNUATOoG AOyou TnG KABe AéENG oTnv TTPATACH, ME TNV XPAON
AECIKOU PE AECEIG-KAEIDIA YivETal N CUAANOYT TWV TTPOTACEWYV TTOU TTEPIEXOUV T OTTAITOUMEVA
xapaktnpioTikd. H MongoDB kai n Python fitav Ta KUpia gepyaAgia TToU €QapPOOTNKAV VIO
Tov aAyopiBuo. H Ensembl v95 xpnoigotmoiOnke yia TNV KATaOKEUr] Tou AEEIKOU yia Ta
yovidia kai n miRBase yia Ta miRNAs. Autdg o aAyopiBuog uTropei va TTapéxel To KUPIO
Bripa piv atd Tn e¢aywyr TTANpo@opiag atrd TiG dSNPOCIEVCEIG YN QUTOUATOTIOINKEVA.

H pébodog €E6putng Keluévou XpNOIPOTIOINONKE TTPWTAPXIKA yia Tn cuAAoyr Ceuywv
MIiRNA-IncRNA. Egnxbnoav 155 dnuooicuoeig amd Ti¢ otroieg o1 132 €TmePIEXOUV TIG
emMBuUPNTES TTANPOYOpieg. O CUANEYUEVEC TTPOTACEIC aTTO Ta APBpPa TTPO-ETTECEPYATTNKAV
TEPAITEPW KAl €MOewpnOnNKav yia TNV  oUuAloyh TTPOCOETWY  TTANPOPOPIWY  TTOU
xapaktnpidouv Ta Ceuyn aAAnAemidpaong, OTTwG TUTTOI KUTTAPWYV Kal 1oToi. H TeAIKA Bdon
mepIhapBavel 570 eyypagEg, TIOU  AVTIOTOIXOUV O€ 4  OIAQOPETIKEG  TTEIPAUATIKEG
pMEBodoAoyieg, 117 KuTTapIKOUG TUTTOUG Kal 40 10ToUG yia To avBpwTrivo €idog. AuTh n
oUAAoyr aAANAeTTIOPACEWY evowpaTwOnke otnv TpiTn £ékdoon Tou DIANA-LncBase.

O aAyopIBuog €E6pUENC KEIUEVOU UTTOPEI va XPNOIYOTTOINGEI yia Tn Oouvexn evnuUépwan
Baoewv dedopévwyv pe otdéxous MIRNA 6Tmwg n LncBase kai n TarBase, TTapéxovtag éva
TTOAUTIHO TTAeoVEKTNUA yia Tnv €peuva NCRNA. Méow aANaywv Kal €TTEKTACEWV, N
duvatoTnTa HEIWONG TNG ATTAITOUPEVNG WN  QUTOMOTOTTIOINUEVNG  ETTECEPYQTiag €ival
UTTOOXOMEVN.

OEMATIKH NEPIOXH: Text Mining

AEZEIZ KAEIAIA: IncRNA, miRNA, emre€epyaaia QUOIKASC YAWOOTAG, £¢aywyn)
XOPAKTNPIOTIKWV
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