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ABSTRACT

It has been observed that the majority of the current studies concerning miRNA-
targeting interactions do not take into account the tertiary structures of RNA and
Argonaute-2 (Ago2) protein. However, recently there have been several attempts
considering this aspect justifying its significance. Target3D (pronounced "targeted")
pipeline was developed following the advancements in the emerging field of the RNA
three-dimensional structure prediction along with the growing availability of higher
quality experimental crystal structures of RNAs and human Ago2-miRNA-mRNA
complexes. It is an attempt that borrows techniques and data from Machine Learning,
Molecular Dynamics, Quantum Mechanics, Molecular Modeling, RNA Sequencing and
Structural Bioinformatics domains in order to analyze this inherently complex
phenomenon. The pipeline yields information about secondary structural motifs that
overlap with miRNA Recognition Element (MRE) on target mMRNA and intermolecular
and interatomic interactions between human Ago2 protein, guide miRNA and target
MRNA which are part of RNA-induced Silencing Complex (RISC) that regulates the
gene expression. Moreover, it calculates the structural similarity between fragments in
bound and unbound states of target's structure that enclose the MRE region. Simulated
and modified experimental structures, suitable for further Molecular Dynamics studying
and visualization, are also generated. The modified structures are energy minimized
with a customized force field.
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NEPIAHWH

‘Exel TTapatnpnBei 011 01 HEAETEG EWG ONUEPA Ol OTTOIEG APOPOUV TNV AVIXVEUCH OTOXWV
TWV MIKPWV PIBOVOUKAEIKWY 0&éwv, TTou puBuifouv Tnv £K@Pacn Twv yovidiwv, Oev
AapBdvouv uttoywn TIG TpITOTAYEIG OOPES TWV PIBOVOUKAEIKWY OGEWV KAl TNG TTPWTEIVNG
Apyovautng 2. MapoAautd, TTPoc@ATWS €xouv dlevepynBei KATTOIEG TTPOOTTABEIEG TTOU
oupTtrepiAauBdavouv autd 1O onueio Tovidovrag tnv onuavtikdétnta Tou. To Target3D
AOYIOMIKO avaTtrTuxenke uttd 1O TIpiopa Twv eeAiewv oTo avaduoduevo TTedio TNG
TTPOBAEYNGS TWV TPIOBIACTATWY OOUWYV TWV PIBOVOUKAEIKWY 0EEWV O oUVAPTNON YE TNV
aug¢nuévn d10BeciudTNTA UYWNASTEPA TTOIOTIKA KPUOTAAAIKWY OOPWY aTTO PIBOVOUKAEIKA
o¢éa kal oupttAéypata Apyovautn 2-JIKPoU PIBOVOUKAEIKOU 0&EWG-PIBOVOUKAEIKOU
o¢éwg. Eival éva eyxeipnua tmou daveileTal TeEXVIKEG Kal dedouéva atrd Tnv Mnxaviki
Mda&Bnon, Mopiakr) Auvauikr, KBavrounxavikr, Mopiaki MovteAotroinon, AAnAouxion
TOU PIBOVOUKAEIKOU 0&Ewg Kal Aopikr) BioTTAnpo@opikr pe okotréd TV avaAuon autou
TOU TTOAUTTAEUPOU QaIvOouEVOU. AUTH N OPOXEIpia AOYIoHIKOU TTapAyel TTAnpogopia yia Ta
MoTiBa deutepoTayoUg OOMNG TTou TEPIAQUBAvOVTAl OTNV TIEPIOXH TOU OTOIXEIOU
avayvwpIong TOoU MIKPOU PIBOVOUKAEIKOU 0&€0G, TIG OIOUOPIOKEG KOl  OIATOMIKEG
aAAnAemdpdoelg peETAEU TNG TTPWTEIivNG Apyovaltng 2, Tou o0d0nyou MHIKPOU
PIBOVOUKAEIKOU 0EEWG KAl TOU PIBOVOUKAEIKOU 0¢Ewg OTOXOU, TA OTToia €ival Epn £vOg
OUPTTAEYMOTOG Blopopiwv TTou pubpilel TNV €kppacn Twv yovidiwv. EmmmpoobéTwc,
YiVETQI UTTOAOYIOPOG TNG OOMIKNG OPOIOTATAG METAGU TUNUATWY TNG OOMNG TOU OTOXOU O€
eAeUBepn Kal deOopEUPEVN KATAOTAOH TTOU AVTIOTOIXOUV O€ OTOIXEid avayvwpiong Tou
odnyoUu HIKPOU pIBovoukAeikoU o&éog. Etriong, Trapdyovial wg  aTToTéAeOPa
TTPOCOMNOIWHEVEG KAl TPOTTOTTOINUEVEG TTEIPAUATIKEG OOMEG yIa TTEPAITEPW avAAuon
Mopiakig AuvapikAg Kal OTITIKOTToINON.H evépyela TwWv  TPOTTOTTOINUEVWY OOPWV EXEI
eAayioTotroIinBei pe €10IK& TTPOCAPUOCHEVES TTAPAUETPOUS TTPOCONOIWONG.
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