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NEPIAHWH

Ta pikpd RNA, microRNA, gival pikpd o€ PEyebog (21-22 vouKkAeoTidIa) HOVOKAWVA [N
KWOIKA JETAYPAPA TTOU EPPAVICOVTAI OE TTOAUKUTTAPOUG EUKAPUWTIKOUG OPYAVIOUOUG KAl
I0UG. Ta microRNA artroteAolv  puBuIoTEG TNG  YOVIDIOKAG €K@PAONG, KaBwg
aAANAeIOpoUV HE €vav PEYAAO apIBPO WPINWY  KWOIKWY HETAYPA®wY MRNA,
TIPOKAAWVTAG TNV KATAOTOAR TNG METAPPOONG TOug Ot TIpWTEivVEG A TNV TTAAPN
armodounon Tous. Katd cuvétreia Ta microRNA e1Tnpeddouy €iTe Aueca ite Euueca Evav
MEYAAO apIBud BIOAOYIKWYV AEITOUPYIWV TWV KUTTAPWYV KAl YEVIKOTEPA TOU OPYAVICUOU.

H avamrtu¢n texvoAoyiwyv yovoTtuttnong DNA peydAng kKAipakag, £xel augnoel Tov apiBuo
TWV OI0BECIUWY VOUKAEOTIBIKWY AKOAOUBIWV YoVISIWUATWY, Yia TTOANOUG OpyavIioUoUG
evllapEpovtog. O1 ammaITAoEeIg TG EPEUVAG VIO TOUG OPYAVIOUOUG AUTOUG OTIG ETTIOTHMES
TNG UYEIag, £XEl 0AV OUVETTEIQ TV AVAYKN VIO XAPTOYPAPNON TWV YEVOUIKWY TTEPIOXWV
evolopépovtog, OTTwg T yovidla, OI UTTOKIVNTEG, Ta MPETABETA  OToIXEia, Ol
ETTAVOAQUPAVOUEVES TTEPIOXEG, K.O. , KOBWG ETTIONG KAl Ol TTEPIOXEG TTOU TTEPIEXOUV T
MIKpG RNA.

O oKkomd¢ TNG OUYKEKPIYEVNG MEAETNG eival va Oigpeuvhoel TIG OIaBECIYEG OTNV
BiBAloypagia peBOdOUC avayvwpiong MIKPWY Hopiwv RNA, E€TTIKEVIPWVOVTAG OTIG
UTTOAOYIOTIKEG. MpaypaToTToIEiTAl TTEPIYPAPT TWV HEBOdWV AUTWY, O€ ETTITTEO0 avAAuong
TWV aAYOPIiBUWYV TTOU XPNOIYOTToIoUV, KABWG Kal TEAIKA n agloAdynor Toug 6Gov agopd
TNV OUVATOTNTA CWOTWYV TTPORAEWEWY OTOV Opyaviouo povTélo drosophila melanogaster.
TeAIKA emmIAéyeTal N TTI0 a&IO6TTIOTN HEBODOG, WOTE va TTPAYHATOTTOINBEI N avayvwpion TwyY
o mMOoavwy pre-microRNA dopwv oTov TTPOc@aATa yovoTuTtTnuévo opyavioud Ceratitis
Capitata (ueooy€lokh @pouTOuUYQ).

ApXIK& TTEPIYPAQPOVTAI CUVOTITIKA KATTOIO XAPAKTNPIOTIKA TwV opyaviouwv drosophila
melanogaster kai Ceratitis Capitata, o1 otroiol avikouv otnv Ta&n AiTrrepa Kai oTnv
OIKOYEVEIO TNG PPOUTOUUYOG. 2TNV CUVEXEIQ TTEPIYPAPOVTAI TA YEVIKA XOPAKTNPIOTIKA TWV
microRNA yovidiwv, n diadikacia Bioyéveong Twv microRNA Kai o1 BIOAOYIKEG AEITOUpYiES
TOUG, Kupiwg 6éoov agopd Ta éviopa. Emeira mepiypdgovTal o Pébodol avayvwpiong
microRNA yovidiwv, avaAuovrar 15 &iabéoiya otnv  BiBAloypagia TTpoypduuaTta
TTPORBAEWNGS Kal agloAoyeiTal n €TTidOCT TOUG O€ ETTITTEOO UTTOAOYIOTIKOU XpOvou, KaBwg
Kal aglotmoTiag TTPoRAEWewWY, XPNOIMOTTIOIVTAG BIAPOPES UETPIKEG UEBGOOUC OTTWG N
evaiodnaia, n €0IKOTNTA, N MOTOTNTA, O YEWMETPIKOG NECOG K.A., VIO TTPORBAEWEIC OTOV
opyaviopo povtéAo drosophila melanogaster. TeAIKa etIAéyeTal N HEBODOC TTI0 AIOTNOTN
MEBODOG pe BAon TIC TTAPATTAVW METPIKEG, WOTE va Trpayuarotroindei odpwon Tou
yovidiwuaTog Tou opyaviopou Ceratitis Capitata, kol xaptoypd@non Twv TTIo Tavwyv
OKOAOUBIWYV TTOU avTIoToIXOUV o€ pre-microRNA dopég.

OEMATIKH MNMEPIOXH: BiotrTAnpo®opIkn

AEZEIZ KAEIAIA: microRNA, pre-miRNA, drosophila melanogaster, TpoBAewn,
agloAdynon



ABSTRACT

MicroRNAs (miRNAs) are small single stranded RNAs found in eukaryotes and viruses.
MiRNAs are considered as key regulators of gene expression as they interact with mRNA
molecules that results to translational repression or mRNA degradation. miRNAs affect a
great variety of biological processes of the cell and the organism

As next generation sequencing technologies are on the edge, and the scientific
community necessity for more sequenced genomes is rising, new organisms are available
for the research fields of Biology. In order to address the research on these newly
sequenced genomes, consistent annotations of genomic loci, such as genes, promoters,
enhancer, repeated elements etc, as also and microRNA genes, are demanded. Cost-
effective and fast predictions of functional genomic regions can be handled by
computational methods, and verified in the future by experimental procedures.

The current study is willing to investigate the available microRNA prediction techniques,
and emphasize to the implemented computational pipelines. After deep search on the
field of de novo microRNA identification, a set of prediction programs is collected and
tested on the model organism drosophila melanogaster nucleotide sequences. The most
reliable algorithm in terms of several statistical metrics is then used on a genome wide
scan of candidate pre-miRNA sequences of the newly sequenced genome of Ceratitis
Capitata.

In the beginning of this study, the characteristics of the insects drosophila melanogaster
and Ceratitis Capitata are briefly described. They both belong in the order Diptera and
the family of fruit flies. Next, evolution characteristics, biogenesis and implication in
biological processes of microRNAs are analyzed, focusing on insects. A cohort of 15
prediction programs is collected, set up on a high performance computer cluster, used to
identify pre-microRNA on drosophila melanogaster nucleotide sequences, and evaluated
in the terms of sensitivity, specificity, accuracy, precision and other statistical measures.
Finally, the most reliable program is used for a genome wide scan on the species Ceratitis
Capitata and a set of pre-miRNA candidates is identified and collected.

SUBJECT AREA: Bioinformatics

KEYWORDS: microRNA, pre-miRNA, drosophila melanogaster, prediction, validation



