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NEPIAHWH

Mia atmd TIG onUAVTIKOTEPEG TEXVOAOYIKEG €EEAICEIC OTO XWPO TNG PloTEXVOAOYiag Ta
TEAEUTaia YXpovia, agopd Tnv TEXVOAOoyia TNG aAAnAouxnong emrépevng yeviag (Next
Generation Sequencing 1 NGS). Evw n atrokputiToypdgenon Tou TTpWTou avepwIrivou
yovidIwpaTog (3 dIg BAceIS avd atTAOEIOES YovISiwPa) XPEIGOTNKE TTEPITTOU 15 Xpovia PE
UAIKO KOOTOG Kal pbévo, avepyxopevo ota 10 01 doAdpia ApepIKNG, ONUEPA N
aAAnAouxnon oAGKANpou Tou avBpwTTivou YovISIWWATOG PTTOPEl va TTapaxBei atrd yia
Movéxa ouokeun péoa o€ Aiyeg PEPEG, PME KOOTOG TTou dev Eetrepvd Ta 1.000 doAdpia
Apepikng. H texvoloyia autr) dvolife 10 dpOPO yia TTOAAEG CUVOPTTOOTIKEG EQPAPUOYEG,
OTTwg €ival n de novo aAAnAouxnon, n avaluon Tou petaypapwuatos (RNA-Seq) kai
Tou MeBUAwpaTog (methyl-seq), o TTPOCdIOPIOPOG Twv Bfocwv TPOOdEONS TWV
peTaypagikwy Trapayoviwy (ChiP-seq), n avixveuon Twv yovidlaKwV HETAAAGEEWV
UTTEUBUVWYV YIa aoBéveleg Kal TTOAEG AANEG aKOUN EQAPUOYEG.

O okomég TnNG Tapoucag OITTAWMATIKAG ATav 0 oxedlaoudg Kal n uAoTroinon &vog
UTTOAOYIOTIKOU epyaAciou apiepwpévou otnv avaiuon Twyv small RNA-Seq dedopévwy,
Ta OTToia aTTOoTEAOUV €va KOUMATI TNG YEVIKAG avAAuong tou petaypapwuatos (RNA-
Seq). H avdAuon auTh OTTOOKOTTEI OTNV TTOCOTIKOTIOINON TWV EKQPPACOPEVWV HIKPUWV
popiwv RNA kal Tnv €0peon KaIvoUpylwy, P OXOMAOUEVWY TTEPIOXWV EKPPAONG, OF
BioAoyika deiypaTa TTOIKIAANG TTpoéAguong.

O oaAyopiBpog Tmou oxedIAoTNKE, OvoudoTnke “spipeRNA» Kal ammavid o€ TTOAAEG
QAVOIXTEG TTPOKAACEIG: TTOOOTIKOTIOIEL OAa Ta HIKPG RNAs kal Ox1 povo ta miRNAs,
EMAUEI TO TTPOPANUA TwV eyypPaPwV HE TTOAAQTTAEG BEoEIC euBuypAupIoNS TTAVW OTO
yovIQiwpa Kal XEIPIiCeTal KATAAANAQ TIG EYYPAPES XWPIG UTTAPYXOVTA OXOAIQOUO.

2TNV €PYOOia TTAPOUCIACOVTAl KAl TO OTTOTEAECHATA EKTEAEONG TOU EPYOAAEIOU yia TNV
avaAuon TTpocopoiwpévwy dedopévwy kal 8 small RNA-Seq ocuvoAwv dedopévwy, Ta
oTroia TTepIAAPPBAvoUV KapkIvikG Kal uyiy Ogiyyara Trvelpova Kal TTaykpEéatos. To
spipeRNA ouykpiOnke pe €va  OnUOQINEG  epyaAcio avaAuong Twv MIRNAS
EMOEIKVUOVTOG UYNASTEPN AKPIBEIO O€ TTPOCOPOIWHEVA Kal TTPAYHATIKG dedouéva.

To epyaAcio spipeRNA, Baocifstar o€ pia  agIOmMOTH, €UENIKTN KAl TTAAPWG

QUTOPATOTIOINKEVN PON EPYOCIWY, XPNOIUN YA Tn ypriyopn Kal uywnAng armoédoong
avaAuon Twv small RNA-Seq dedopévwy atrd aAAnAouxnTég eTTOUEVNG YEVIAG.

OEMATIKH MNMEPIOXH: BiotTAnpo@opIkn
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ABSTRACT

Some of the most important technological developments in biotechnology in recent
years, are summarized under the term “Next Generation Sequencing (NGS)”. While the
sequencing of the first human genome (3 gigabases per haploid genome) took about 15
years and roughly 100 million of US dollars in material costs only, today the raw
sequencing data for a complete human genome (100 gigabases at 30x coverage) can
be produced by a single machine within a few days and for just 1.000 US dollars. This
technological quantum leap has paved the way for numerous exciting applications such
as de novo sequencing, transcriptome (RNA-Seq) and methylome (methyl-Seq)
analysis, the determination of transcription factor binding sites (ChIP-Seq), the detection
of disease-causing mutations, and many others.

The purpose of this study was the design and implementation of the computational tool,
dedicated to the analysis of small RNA-Seq data, which form a part of the overall
analysis of trascriptome (RNA-Seq). This analysis aims to quantify the expressed small
RNA molecules and to detect new non-annotated expression regions in various
biological samples.

The implemented algorithm was called "spipeRNA» and tries to overcome many open
challenges: it quantifies all types of small RNAs, not only the miRNAs, solves the
problem of multi-mapped reads and appropriately handles the reads without existing
annotation.

This study presents the results obtained by applying this tool to analyze simulated data
and 8 small RNA-Seq datasets, which include tumor/healthy lung and pancreas
samples. The comparison between the spipeRNA and very popular tool for miRNAs
analysis, showed, that in some cases, the spipeRNA may produce more precise and
accurate output.

The spipeRNA is an integrated data analysis pipeline, based on a reliable, flexible and
fully automated workflow, useful for fast and efficient analysis of small RNA-Seq data
produced by next-generation sequencers.
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