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ABSTRACT

Estrogen receptor(ERS) have pivotal roles in breast cancer growth and progression.

Even though theontributonof ERU in the modul ation of br
is thoroughly studied, the biological func:
In the presendoctoral thesis we demonstrated thaE R suppression in théighly

aggressive ERb-positve MDA-MB-231 breast cancer cellSshERb MDA-MB-231)

resulted inprofound phenotypic changashibition of EMT processand major changes

in the propertiesas well asn gene and proteiexpression levels afertain functional

matrix components of breastacer cellsn a 17-b-estradiol(E2)-independent manner

As observed by scanning el edgrdanglyaffectsnthee r oscop
morpholoy of shERb MDA-MB-231 cells which is followed by downreguledl

expression level®f the mesenchymal markeftbronectin and vimentin, whereas it
increases the expression levels of epithelial markeadherin and celtell junctions.

These alterations are followed by reduced levelscalf functional properties that

promote the aggressiveness of these celish sxs proliferation, migration, spreading
capacity, invasion and adhesion. NotaliiyR Buppressiorreducesthe migration of
MDA-MB-231 breast cancer cellvyia EGFR/IGFIR and JAK/STAT signaling

pathways. Moreovenqur findings revealedth& Rb h as a inenodulatioreof r ol e
MRNA levels and proteinexpressionof several matrix mediators, including the
transmembranesyndecansand intracellular serglycin, severaMMPs, plasminogen

activation system components and receptor tyrosine kinddesse data clearly
demonstratet h a t ERD pl ay s meadiatiegrcell coehavior ando EGM i n
composition of the highly aggressive MEMB-231 cells andt opens a new area of

research to further understand its role and to improve pharmaceutical targfetire
nornrthormonedependent breast cancer.

The epigenetic alterations are responsible for the ability of the tumor cells to
metastasizeln the presenstudy, we demonstratethat ER status is associated with

distinct miRNA expression profiles in MCGFand MDA-MB-231 breast cancer cells

and that mainly miRLOb (oncogenic miRNA) and miROOb (EMT irhibitor) are the

key regulators of MDAMIB-231 cell behaviarNotably, the expression profiles of these

mMiRNAs aremediated through EGFR/IGIR crosstalkwith E2. Moreover, gowing
ERU-positive, MCF-7, andE R-positive, MDA-MB-231, cells in estrogeiiree medium

resulted ina diverse impact on miRNA expression and the behavior of these cells,

XXV



suggesting the specific effect B2 on the miRNA expression profiledepending on
the ER status of breast cancer cefigecifically, E R Buppressiorin MDA-MB-231
breast cancer cellesults insignificant changes in the expression profiles of specific
mMiRNAs that regulate breast cancer progressionluding miR10b, miR200b and
mMiR-145 (tumorsuppressive miRNA) Enhanced miROb expression omiR-145
silencingin s h ER b -MBERBL cellsrevealed that these miRNAs can regulate the
functional properties, EMT program and expression of maf@ components known
as modulators ofbreast cancer aggressiveness. Our @gatpointedthat miR10b is
strongly implicated in the regulation of functional propertiegspression ofEMT
markersand RK1/ 2 si gnal i n gMBi281 csll$, EhBsbaffeMibgAECM
compositionand sutsequentlyincreasingthe aggressiveness of these ceigdecanl
andthe proteolytic milieu macromoleculesespecially MMP2, MMP7 and MMR%re

the most affectedmongECM macromolecules\ccordingly, the inhibition of miRL45
expression significantly i nciM823 eellsandh e
induced EMT.Furthermore miR-145 silencingresulted instriking changes irmRNA
levels and proteinexpressionof major ECM mediators such as HER2 and several
MMPs, whereas it significantly increased the phosphorylated levelRIELE2 kinases

in these cells, suggesting the crucial role of i in this signaling pathway

In conclusionthesenovel datasuggest that the alterations in cell behavior and in ECM
composition caused by R Buppression in MDAVIB-231 cells are closely related to
certain epigenetic miRNAnduced alterations. Targeting the BR-regulated miR1LO0b,
miR-200b and miR145 serves asa promising tool for early diagnosis and

pharmaceutical targeting aggressivenon-hormonedependenbreast cancer.

Keywords: Breast cancer; Estrogemceptors; Estrogen receptor betaicroRNAS
Epitheliatto-mesenchymatransition; Extracellulamatrix; Cellular signaling Matrix

metalloproteinases; Proteoglycans

XXVi

aggr



E3IVP¢z7Z¢ F ALt BABL

AP-1 Activator protein-1

APS Ammoniumpersulfate

] go Argonaute

ATCC Americantype culture collection
BSA Bovine serumalbumin

CAMP cyclic adenosinanonophosphate
CCL-2 C-C motif chemokine ligand 2
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CDK Cyclin dependenkinase

cDNA Complementary DNA
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CX3CR C3XC motif chemokine receptor
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DBD DNA-Binding Domain
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E2 17b-estradiol
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EGF Epidermalgrowth factor
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Hepes
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IGF-I
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kDa
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MAPK
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Fibroblastgrowth factor
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Growth-regulated protein alpha (CXCL)
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Heparin
4-(2-hydroxyehtl}1-piperazineethenesulfonic acid
Human epidermal growth factor receptor 2
Heparanase

Hormonereceptor
Horseradisltperoxidase

Hepararsulfate

Heat shock protein

Humanumbilical vein endothelialcells
Hyaluronidase

Inhibitory concentration 50%
Immunoglobulin

Insulin-like growth factokl

Insulin-like growth factotl receptor
Interleukin

Janus kinase

Kilo Dalton
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Ligand-binding domain
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