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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 (Thl7)
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 Th17 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 mRNA
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 Th17 cell-driven responses and that will
facilitate further understanding of the pathogenesis of MS and pathways that can
effectively control it.

SUBJECT AREA: RNA-seq Analysis, Data Mining
KEYWORDS: RNA-seq, Multiple Sclerosis, activin-A, T-cells, Expression Analysis



NEPIAHWH

EpeuvnTiké utrépabpo: H ZkARpuvon kard MNMAdkag (Multiple Sclerosis - MS) civai
Mia emBAaBAG, autodvoon, GAEyuovwdnNg acBEvela OTAV OTTOIA T JOVWTIKA KAAUuPOTa
TWV VEUPIKWYV KUTTAPWY OTOV EYKEPAAO Kal TN OTTOVOUAIKA OTAAN KATaoTpEPovTal aTTd
auToeldIka T AeppokuTtTapa, otTrwg eival Ta T helper type 17 (Th17) Agpg@okuTTapa.
Autrl n KoTtaoTpo®ry dlaTapdcoEl TNV IKAVOTATA TOU VEUPIKOU OCUCTAPOTOG VA
ETTIKOIVWVEI, TTPOKAAWVTAG ocofapd KivnTiIKA TTpoBARuaTta. Aev UTTdpXEl yVwWOoTNh
Beparreia, evw 2,5 ekatoppupia AvBpwTrol vooouv o€ OAo Tov KOopo. lNMponyouueveg
MEAETEC MOG ATTOKAAUWAV dia 1I0XUPr KATAOTAATIKA dpdon TnG KuTTapokivng AKTIBivng-
A oTIG aTtTokpioelg TTou TTpokaAouvTal atrd Th1l7 AgpgokuTttapa o€ poviédo Tng MS
EQPAPUOCHEVO O€ TTOVTIKIA.

2KOTTOG TnNG OITTAWMATIKAG €ival N avAAuon Twv HOPIGKWY HPNXAVIOUWY TTOoU
OUMMETEXOUV OTNV KOTAOTOATIKF) ®pdon TnG okTIBivnG-A OTIC aTToKpioelg Twv Thl7
Aep@okuttdpwy. [pokeigévou va  OIEPEUVACOUME TA  HOPIAKA MOVOTTATIO  TTOU
EMTTAEKOVTAI OTAV AvOOOKATAOTOATIKY ®pdon Tng akTIBivng-A XpNOIUOTIOINCANE TNV
MEBoBO aAAnAouxiong Tou RNA (RNA sequencing - RNA-seq). H RNA-seq atroTeAei T
MO ouyxpovn MEBODO yia TNV avaAuon Tng YoviOIOKNG €Kpaong ME TNV APEON
aAAnAouxion Twv popiwv MRNA evég deiypatog. AvaAuoaue RNA-seq dedopéva TTou
TTpoépxovTal atrd dUO in-vitro ouddeg dedopévwy: a) Th17 Aep@okUTTapa Pe apvnTIKO
MapTupa Kai B) Th17 Aep@okuTTapa Pe akTiBivn-A.

MegBodoAoyia: 21a dedopEVa aUTA £YIVE ETTECEPYOTIA XPNOIKMOTTOILVTAG AOYIOUIKO TTOU
avaAuel Ta €€AC BEuaTta: a) avayvwplion yovidIakng ékepaong B) HEAETN Tou SlagopiKoU
onuarog otnv ékepacn MRNA y) JeEAETN duvapikwy pubuioTwy (dynamic regulators) 8)
OTATIOTIKA avAAuon OTTOTEAEOUATWY KOl €) YPAQIKr) ATTeEIkovion/ JovTeAOTToinoN
ATTOTEAEOUATWV.

Znuaoia: Ta amoreAéopata auTAG TNG OITTAWMATIKAG €PYACIiag EUTTEPIEXOUV HIO
ohokAnpwpuévn akoAouBia avaluong RNA-seq. Auti n  dladikacia Trapryaye
EVOIA@EPOVTA ATTOTEAEOUATA TTOU OXETICOVTAI PHE TOUG UNXAVIOPOUG TTOU EUTTAEKOVTAI [E
TNV KATOOTOA] TWV QVOCOATTOKPICEWY TTOU TTPOKAAOUVTal aTTd Ta Th17 Aeu@okuTTapa,
Kal Ba BIEUKOAUVEI GNUAVTIKA OTNV TTEPAITEPW KATAVONON TWV TTABOYEVWV PINXAVICHWY
NG MS KaI TwV JOVOTTATIWV TTOU PJTTOPOUV VA TNV EAEYEOUV ETTAPKWG.

OEMATIKH MEPIOXH: AvdAuon RNA-seq, E¢6puén dedopévwv

AEZEIX KAEIAIA: RNA-seq, 2kAApuvon katd TTAAKag, AKTIBivn-A, T-Aep@okuTtapa,
avaAuon yovidIakng EKepaong



