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ABSTRACT

The protein synthesis for most eukaryotic genes consists of different steps including
transcription, post-transcriptional modification and translation. In the post-transcriptional
modification step, the pre-mRNA is transformed into mRNA. One necessary step in the
process of obtaining mature mRNA is called splicing. The latter involves the removal or
"splicing out" of certain sequences referred to as intervening sequences, or introns. The
final MRNA consists of the remaining sequences, called exons, which are connected to
one another through the splicing process. Splice sites mark the boundaries (donor and
acceptor) between exons and introns. Splice site recognition refers to the task of
identifying these boundaries.

In this thesis, an investigation of transfer learning approaches for splice site recognition
will take place. We apply transfer learning in order to face the problem of poorly
annotated genomes and the lack of labeled data for predicting splice sites. The study
involves the sequence analysis of the true splice sites of five different organisms, in
order to extract the most representative features, and the development of two transfer

learning classification models.

SUBJECT AREAS: Computational Biology, Genomics, Machine Learning

KEYWORDS: splicing, splice sites, transfer learning, DNA sequence analysis, DNA

sequence representation



NEPIAHWH

H mpwrTeivikff ouvBean oTa TTEPIOCOOTEPA YOVIdIa TWV EUKOPUWTIKWY OPYAVIGHWY
atroteAeiTal ammd didgopa BAUATA, CUUTTEPIAGUPBAVOUEVNG TNG METAYPAYPNS, TNG META-
METAYPOAQIKNG TPOTTOTTOINONG Kal TG PeTagpaong. Katd tn didpkeia Tou BAuaTog TnG
META-PETAYPAPIKAG TPOTTOTTOINONG CUYKEKPIYEVA, TO pre-mRNA petatpétretal o€ mRNA.
‘Eva atrapaitnto Brpa otn diadikacia Tng amoktnong wpiuou mRNA gival n cuvapuoyn
N MaTIoua. To PATIoPa TTEPIAAUBAVEI TNV APAIPECT CUYKEKPIYEVWY UTTOAKOAOUBIWYV Ol
OTTOiEG ava@épovTal wg TTapEUPAAAOPEVEG alAnAouxieg (ecwvia). To TeAIKO wpIPo
MRNA aTtroTteAcital amd TIG evaTTouEivaoceg UTToakoAouBieg (egwvia), o1 OTToiEG
ouvdéovTal METAEU TOug Katd Tn OIdpkeld Tou patiopyaTtog. O B€oeig patiopatog
atmoTeAOUV Ta OUVOpPa METOLU TwV €0WViwv Kal Twv eEwviwv. H avayvwpion Twv

B£0ewV PaTIOPATOG apopd OTNV TAUTOTTOINON AUTWY TWV CUVOPWV.

2Tnv Tapouca OITTAWMAOTIKA epyacia, AapBdver xwpa pia eggpedvnon Twv PEBOdwV
METa@OPAG pdbnong yia 1o TTPORANUA TNG avayvwpiong Twv Béoewv paTtiopaTog. Ol
MEBODOI PETAPOPAG PABNONG £@apUOloVTal WOTE VA QVTIUETWTTIOTEI TO TTPORBANPA Twv
QVETTOPKWG ATTOKWOIKOTTOINUEVWY  YOVIDIWUATWY Kal TNG EAAEIYNG ETTIONPOCHEVWV
oedopévwy yia TNV TTPORAewn Béocwv patiopatog. OAOKANPN N MEAETN TTEPIAAUPBAVEI
TNV avAAucon Twv akoAouBIWV TTPAYMOTIKWY B€oewv  paTioONOTOG aTTd  TTEVTE
OIAQOPETIKOUG  OpyaviouoUG, woTe  va  gEaxBolv  Ta TTMO  AVTITTIPOCWITEUTIKA

XOPAKTNPIOTIKA, Kl TNV avaTrTuén 600 povTéAwy Tagivounong petagopds udénong.

OEMATIKEZ MEPIOXEZX: YtoAoyioTikr) BioAoyia, Mevouikr, Mnxavikry MaBnon

AEZEIX KAEIAIA: cuvapuoyr], MATIONQ, B€0€IC paTiopaTtog, METa@opd udabnong,
avaAuon akoAouBiwv DNA, avatrapdoTtaon akoAouBiwv DNA



