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ABSTRACT

Background: Multiple Sclerosis (MS) is a detrimental, autoimmune,
inflammatory disease wherein the myelin sheaths of nerve cells in the brain
and spinal cord are destroyed by self-reactive T lymphocytes, predominantly
T helper type 17 (Th17) lymphocytes. This disrupts the ability of the
nervous system to communicate, causing serious mobility problems. There is
no known cure, while 2.5 million people suffer in the world. Our previous
studies have revealed a strongly suppressive effect of the cytokine activin-A
on Th17 cell driven responses in a mouse model of MS in vivo.

The purpose of this thesis is to analyze the molecular networks that
underline the suppressive effects of activin-A on pathogenic Thl7 cell
responses. To investigate the molecular pathways involved in the
immunosuppressive activity of activin-A, we used the RNA-seq method. RNA-
seq is a state-of-the-art method used for the analysis of gene expression by
direct sequencing of mMRNA molecules in a sample. We analyzed RNA-seq
data from two groups: a) Th17 lymphocytes treated with negative control and
b) Th17 lymphocytes treated with recombinant activin-A.

Methodology: These data were processed using software that analyzes the
following issues: a) identification of gene expression b) study of differential
signal in mMRNA expression c) study of dynamic regulators d) statistical
analysis of results and e) schematic / modeling of results.

Significance: Our results introduced a full software sequence for the analysis
of RNA-seq data. This procedure has generated interesting results that are
pertinent to the mechanisms involved in the suppression of Th1l7 cell-driven
responses and that will facilitate further understanding of the pathogenesis of
MS and pathways that can effectively control it.
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NEPIAHWH

EpeuvnTiké umréBabpo: H ZkAfRpuvon kard MNMAdkag (Multiple Sclerosis -
MS) cival pia emBAaprg, autodavoon, eAeypovwdng acBEvela oTnv OTroia Ta
MOVWTIKA KOAUPUOTA TWV  VEUPIKWY KUTTAPWY OTOV EYKEQOAO Kal TN
OTTOVOUAIKy OTAAN KaTaoTpéPovTal atrd autoeIdIKA T Agu@OKUTTAPA, OTTWG
gival Ta T helper type 17 (Th1l7) Agp@okuTtTapa. AuTh n KATOOTPO®A
dlatapdooel TNV IKAVOTNTA TOU VEUPIKOU OUCTHAHPATOG VA  ETTIKOIVWVEI,
TTPOKaAWVTAG coBapd KivnTIKA TTpoBAAuaTa. Agv uttdpxel yvwaoTr Beparreia,
evw 2,5 ekatoppupia avlpwtrol vooouv o€ OAo Tov KOopOo. ponyouueveg
MEAETEC POG ATTOKAAUWAV Hia 10XUPr KATAOTAATIKY) dpAon TNG KUTTAPOKIvNG
AKTIBivnNG-A OTIG OTTOKPIOEIG TTOU TTpOoKaAoUvTal attd Th17 Agpy@okuTtapa o€
MovTéAo TNG MS epappoopévo o€ TToVTiKIaL.

2ZKOTTOG TNG SITTAWHMATIKAG €ival N avAAUCH TWV POPIAKWY UNXAVICUWY TTOU
OUMMETEXOUV OTNV KOTACTOATIKN) dpdaon TNG akTIBivnG-A OTIGC QTTOKPIOEIS TwV
Th17 Aep@okutTdpwyv. MNMPoKeIuEVOU va BIEPEUVHOOUUE TA MOPIOKA POVOTTATIA
TTOU EUTTAéKOVTQI  OTNV  AVOOOKATAOTOATIKA Opdon TnNG  okTIBivng-A
xpnoigotroinoaue TNV péEBodo aAAnAouxiong Tou RNA (RNA sequencing -
RNA-seq). H RNA-seq atroTeAei Tn 1Mo ouyxpovn uéBodo yia Tnv avaAuon Tng
YyoVIOIOKNG éK@paong Pe TNV Aueon aAAnAouxion Twv popiwv MRNA evég
ociyparog. AvoAuoape RNA-seq dedouéva TTou TTpoépxovTal atrd dUo in-vitro
opGdeg dedopévwy: a) Th17 Agu@okuTtapa pe apvntikd pdpTtupa kal B) Thl7
AEPQOKUTTOPA WE aKTIRiVN-A.

MeBodoAoyia: 2T1a Oedopéva auTa E€yIve ETTECEPYOOTIA  XPNOIUOTTOIWVTAG
Aoyiouikd TTou avaAuel Ta €€n¢ BéuaTa: a) avayvwpion yovidBIakAS EKpaong
B) uEAETN TOu dla@opikoU oriuatog oTnv Ekepacn MRNA y) HEAETN DuVAUIKWY
puBuioTwy (dynamic regulators) 8) oTamioTiK avdAucn aTTOTEAECUATWY Kal €)
YPAPIKI ATTEIKOVIOT/ JOVTEAOTTOINCTN ATTOTEAEOUATWV.

Znupacia: Ta amoteAéopaTa autig TNG JITTAWMATIKAG EPYACIOg EUTTEPIEXOUV
Mia  oAokAnpwpuévn akoAouBia avdAuong RNA-seq. Autp n diadikacia
TTapiyaye evola@EPOVTA ATTOTEAECUATA TTOU OXETICOVTAIl JE TOUG PNXAVIOUOUG
TTOU EUTTAEKOVTAI PE TNV KATAOTOAR TWV QVOCOATTOKPIOEWYV TTOU TTPOKAAOUVTAI
amd Ta Th17 Aep@okUTTapa, Kal 6a SIEUKOAUVEI ONUAVTIKA OTNV TTEPAITEPW
Karavonon Twv TTaboyevwy PnNxaviopwy tng MS Kal Twv PovoTTaTiwy TTou
MTTOPOUV va TNV €AEYEOUV ETTAPKWG.

OEMATIKH MNMEPIOXH: AvaAluon RNA-seq, E¢opuén dedopévwv

AEZEIX KAEIAIA: RNA-seq, ZkAnpuvon kard TAdkag, AkTIBivn-A, T-
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