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Abstract

microRNAs are sort length (~22 nucleotides) endogenously produced RNA molecules
which regulate gene transcription by binding, in a sequence related way, on 3'
UnTranslated Region of messenger RNA. There are lots of microRNAs in eukaryotic
cells, regulating a wide variety of gene-targets. During the past few years, microRNAs
have been related with the regulation of many biological processes.

This thesis is part of a larger project, whose goal is to identify mechanisms that regulate
microRNA transcription and therefore place them in a wider biological pathway of gene
transcription and regulation. The transcription start sites of these microRNA genes are
largely unknown. In order to explore this currently unknown scientific area, certain
models need to be developed, whose training is based on already largely explored
scientific areas with common features as microRNA transcription, test these models and
finally evaluate them on novel experimental data.

The goal of the thesis is to develop a model, on data based on known protein coding
gene transcription start sites. For this, we use information related to the methylated
version of a histone (protein), called H3K4me3, which has the ability to bind on DNA
regions that are transcription start sites [1]. Out of these data, the appropriate features
are extracted, and the model is trained and tested.

The results are very good, since even the simple additive algorithm accomplishes a high
prediction performance level (precision up to 70%) while on the same time by using a
more advanced machine learning algorithm this performance level is enhanced even
more.
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MepiAnyn

Ta microRNAS €ival JIKpoUu PAKOUG (~22 VOUKAeoTIOIa) evOOoyevwG TTapayoueva poépia
RNA 1a otroia puBuidouv Tnv yovidiakry £k@pacn OEVOVTaG, UE TPOTTO OXETIKO PE TNV
akoAouBia, otnv 3' pn dETAYPAPOPEVN TIEPIOX Tou MeTagopikoUu RNA. YTdpxel
TTANBwpa a1rd microRNAS OTa EUKOPUWTIKA KUTAPPA, Ta OTToIa EAEYXOUV TN METAQPAON
MIaG PEYAANG YyKAPOG yovidiwv oTOXwv. Ta TeAeutaia xpovia, ta microRNAs €xouv
OUOXETIOTEI PE TN pUBUION TTOAAWY BIOAOYIKWY SIEPYQTIWV.

H trapouoa dITTAwWMATIKY €ival TUAPA €VOG €UPUTEPOU TTPOTCEKT, TOU OTTOIOU O OTOXOG
gival va avayvwpioTouv Ol PNXOVIOUOI TToU €AEyXOUV TNV METaypa@r) Twv microRNA
WOoTE va Toug dwbei BEan o€ £va eupuTePO PBIOAOYIKO JOVOTTATI YOVIDIAKNG EKQPAONG Kal
eAéyxou. Na TNV €€epelivnon AUTAG TNG TTPOG TO TTAPOV AYVWOTNG TTEPIOXNG, TTPETTEI VA
AVOTITUXO0UV OUYKEKPIPEVO WOVTEAQ N EKTTAIOEUON TWV OTToiwV BacifeTal 0 UPEWG
MEANETNUEVEG ETTIOTNUOVIKEG TTEPIOXEG TTOU MoIpAdovTal KOIVA XOPAKTNEIOTIKA ME TNV
AyvwaoTn TTEPIOXT TNV OTToia eEEPEUVOUNE, va eAeyXBoUV auTd Ta JOVTEAQ Kal TEAIKWG va
aglohoynBbouv pEow TNG EQAPPOYAGS TOUG O€ KaIvoUpIa TTEIPAPATIKG dedopéva.

O o16x0¢ TNG JITTAWWPATIKAG €ival n avaTiTuén €vog HOVTEAOU TO OTTOIO EKTTAIOEUETAI KAl
eAéyxeTal o€ Oedopéva ammd yvwoTEG BEoeIg Evapéng METAYPAQPNRS Yovidiwv TTou
TTapdyouv TTpwTEiveg. MNa va oupPBei autd, dokipaletal n 1810TNTA PIag HEBUAIWPEVNG
IoTovNG (TTpwTeivn), yvwoTtn wg H3K4me3, va dével Tavw oto DNA oe B€oeig otrou
EeKIVA N peTaypa®r yovidiwv [1], e€dyovtal Ta KATAAANAQ XAPOKTNEIOTIKA, EKTTAIOEUETAI
Kal EAEYXETAI TO HOVTEAO.

Ta atmoteAéoparta gival eEAIPETIKA, MIAG KAl O OXETIKA ATTAOG TTPOCBETIKOG aAyOpIBuOog
Katagepe uwnAo To000TO  akpifeiag  (Ewg kar 70%) otnv  TTPOBAEwn  evw
XPNOIMOTTOIWVTAG éva IO €EENIYUEVO OAYOPIOPO PNXAVIKAG HMABNONG onueiwbnke
onuavTikn BeATiwon auThg TNG atrédoong.
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