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Assembly and transport of RNPs in the Drosophila oocyte

Anne Ephrussi
European Molecular Biology Laboratory, Heidelberg, Germany

ephrussi@embl.de

mRNA localization to specific subcellular sites within cells is a powerful and conserved phenomenon that allows
precise spatial and temporal control of protein synthesis. oskar mRNA localization at the posterior pole of the
Drosophila oocyte is essential for proper patterning of the embryo. Assembly of transport competent oskar mRNPs
begins in the nucleus and involves both splicing of the first oskar intron and the four core proteins of the Exon
Junction Complex (EJC). In the cytoplasm, oskar mRNPs associate with motor proteins that transport the mRNA to
its destination at the posterior cortex of oocyte. The importance of splicing of intron 1 is due to its requirement for
assembly of a posterior targeting element, the Spliced oskar Localization Element (SOLE), from a bipartite sequence
composed of exonic sequences flanking the intron. This element forms a stem-loop structure that is positioned
immediately next to the EJC deposition site and is critical for efficient transport of oskar mRNA to the posterior pole.
How the E]JC dissociates from mRNAs in vivo is unknown. New findings will be presented concerning the function of
PYM, a protein shown to bind the EJC and cause its disassembly in cultured cells, in Drosophila oogenesis.

Cytosine-5 RNA methylation in normal tissues and diseases

Michaela Frye
Wellcome Trust, Medical Research Council Stem Cell Institute University of Cambridge, UK

Cytosine-5 methylation (m5C) is a widespread modification in both DNA and RNA and the corresponding
methyltransferases share many structural features. Whereas the functions of m5C in DNA have been extensively
studied, the cellular and molecular functions of the same modified nucleobase in RNA remain unclear. We found that
m?>C is a common post-transcriptional modification in transfer RNA (tRNA) and other non-coding RNA species. RNA-
methylation pathways is an important regulator of stem cell differentiation in various tissues, and loss-of-function
mutations in the cytosine-5 RNA methylase NSun2 causes neuro-developmental diseases in humans. Depletion of
the m>5C modification in tRNAs causes their cleavage by angiogenin and the cleaved tRNA fragments are implicated
in the reduction of protein translation rates in response to cellular stress stimuli. Thus, post-transcriptional
cytosine-5 methylation is an important and unexpected regulatory pathway to control cellular behavior.


mailto:ephrussi@embl.de

% CONGRESS of the

" HELLENIC SOCIETY of

.

LECTURES

Developmental programs controlling diversification of muscle types and specification
of muscle stem cells in Drosophila

Christophe Jagla
Genetics Reproduction and Development (GReD) Institute, INSERM U1103, CNRS UMR6293,
Clermont-Ferrand, France

In all metazoan organisms, the diversification of cell types involves determination of cell fates and subsequent
execution of specific differentiation programmes. During Drosophila myogenesis, identity genes specify the fates of
founder myoblasts, from which derive all individual larval muscles and stem cell-like Adult Muscle Precursors
(AMPs). Here, to understand how cell fate information residing within founders is translated during differentiation,
we focus on three identity genes, eve, Ib and slou and how they control the size of individual muscles by regulating
the number of fusion events. We also use Drosophila model to follow specification and in vivo behavior of AMP cells.

We report that emerging AMPs display homing behavior, and that muscles act as their niche by protecting dormant
AMPs from apoptosis. We also demonstrate that muscles send local inductive dllp6é signals, which at the end of
second larval instar activate proliferation of AMPs. Unexpectedly, genetic rescue experiments reveal that the Insulin
pathway acts upstream of Notch, and positively regulates proliferation of AMPs via dMyc. Thus we provide evidence
for a muscle-specific developmental fusion programs and for muscle-driven Insulin-Notch-Myc cascade setting the
activated state of AMPs in Drosophila.

Laminin-binding integrins in health and disease

Arnoud Sonnenberg
The Netherlands Cancer Inst, Amsterdam, The Netherlands

Our research focuses on the a3p1 and a6B4 integrins, which are receptors for members of the laminin family of
basement components. Although the two molecules also associate with the tetraspanin CD151 at the cell surface, it
is in particular a3p1 that binds directly and robustly to this protein and it is associated with the actin cytoskeleton
in focal adhesions. The a331/CD151 ternary complex is also present in the glomerulus of the kidney. We previously
generated genetically modified mice lacking a3f1 or CD151 in the glomerulus, and found that they develop
progressive renal failure with a decreased glomerular filtration capacity. We have shown that blood pressure is an
important determinant of this progressive disease and are now working on deciphering the underlying molecular
mechanisms involved. We are also studying the role of the a331/CD151 complex in skin cancer and have identified
an important function of this complex in the development and progression of skin tumors by controlling the
migration of epidermal stem cells from their primary niche in the hair follicle bulge.

In contrast to a3p1, the a6B4 integrin is concentrated in so-called hemidesmosomes (HDs). HDs facilitate firm
adhesion of epithelia to the basement membrane. These structures are formed when the integrin a634 ligates to
laminin-332 in the extracellular matrix and becomes connected to the intermediate filament system by binding to
the cytoskeletal linker protein plectin. These two proteins then serve as a scaffold for the recruitment of two other
proteins BP180 and BP230 that help to stabilize the HDs. A major focus of our work concerns the mechanisms that
regulate the assembly and disassembly of HDs. This is important for understanding how epithelial sheets maintain
their structural integrity, how keratinocytes divide and migrate during wound healing and how carcinomas develop
and progress.

We have shown that HD dynamics are altered downstream of epidermal growth factor (EGF) receptor activation,
following the phosphorylation of integrin 4 residues S1356, S1364 and T1736, which reduces the interaction of 34
with plectin. One of the three major signalling pathways downstream of the EGFR stimulation involves the
activation of the conserved MAPK signalling pathway. We have shown that two components of this signal
transduction pathway, ERK1/2 and its downstream effector kinase p90RSK1/2, phoshorylate 84 on S1356 and
S1364, respectively. T1736 is a substrate for protein kinase D1 in vitro and in cells, which requires its translocation
to the plasma membrane and subsequent activation. However, evidence that this kinase is also responsible for
mediating 4 phosphorylation downstream of EGFR stimulation is still lacking.
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Immunological Mechanisms of chronic inflammation and fibrosis

Thomas A. Wynn
Program in Tissue Immunity and Repair, Laboratory of Parasitic Diseases, National Institute of Allergy and
Infectious Diseases, National Institutes of Health, Bethesda, MD 20892, USA.

Macrophages are found in close proximity with collagen-producing myofibroblasts and play key roles in the
mechanisms of wound healing and fibrosis. They produce growth factors and pro-fibrotic mediators that directly
activate fibroblasts, including transforming growth factor beta, insulin-like growth factor, vascular endothelial
growth factor, and platelet-derived growth factor. They also regulate extracellular matrix turnover by influencing
the balance of various matrix metalloproteinases and tissue inhibitors of matrix metalloproteinases. Macrophages
also regulate fibrogenesis by secreting chemokines that recruit fibroblasts and other inflammatory cells and by
producing various inflammatory and anti-inflammatory cytokines. With their potential to act in both a pro- and anti-
fibrotic capacity at distinct stages of the wound healing response, macrophages and the factors they express are
integrated into all stages of the fibrotic process. These various and sometimes opposing functions are performed by
distinct macrophage subpopulations, the identification of which is a growing focus of fibrosis research. Although
collagen-secreting myofibroblasts once were thought of as the master “mediators” of fibrosis, in this presentation I
will illustrate how macrophages function as the master “regulators” of fibrosis.
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bHLH-Orange proteins and Notch signalling in neural stem cell maintenance in Drosophila

Christos Delidakis!?, Evanthia Zacharioudaki!23, Ben Housden3, Maria Monastirioti?,
Srivathsa S. Magadi!?, Fred Bernard3, Kristina Kux'2, loanna Koltsakil2 and Sarah Bray3
1: Institute for Molecular Biology & Biotechnology, Foundation for Research & Technology Hellas,

Heraklion, GREECE
2: Department of Biology, University of Crete, Heraklion, GREECE
3: Department of Physiology, Development and Neuroscience, University of Cambridge, UK

The Notch pathway, the foremost cell-contact mediated signalling pathway in animals, is notorious for its
pleiotropy, regulating a large number of biological processes in many tissues and at many times. A common
denominator of almost all Notch dependent processes is the induction of one or more bHLH-O genes. bHLH-O genes,
which co-evolved with Notch coincidently with the origin of animal multicellularity, constitute one of the classes of
basic-helix-loop-helix transcription factors and are characterized by an additional a-helical domain, known as the
Orange domain. bHLH-O proteins in turn are divided into the Hes and Hey subclasses. Both of these subclasses seem
to act as repressors and collectively are involved in a multitude of developmental cell fate decisions. The Drosophila
genome harbours 12 Hes-type genes and a single Hey. We have been studying several bHLH-O genes in the fly in
order to gain insight into their function as well as their connection with the Notch pathway.

In this presentation the focus will be the role of bHLH-O factors in the regulation of neural stem cell self-renewal and
differentiation. Drosophila neuroblasts are asymmetrically dividing stem cells born early in embryogenesis and
responsible for the production of almost all central nervous system cells. A typical neuroblast (NB) divides to self-
renew and produce a more differentiated ganglion mother cell (GMC). The latter divides only once to produce two
neurons or glia cells. When the larva hatches at the end of embryogenesis, the NBs enter quiescence, but get
reactivated about a day later and continue proliferating to add new neurons/ glia to the CNS as the larva feeds and
grows. NB proliferation terminates, either by a terminal symmetric 2xGMC division or by apoptosis, well into
pupation, after all cells needed fore the adult CNS have been produced. At each NB division, the newly born GMC
sends a signal back to its sister NB via the Notch pathway and this in turn activates the expression of E(spl)my and
E(spl)m8, two of the 12 fly Hes genes. Notch also stimulates the expression of a third Hes gene, deadpan (dpn). Via
genetic mosaic analysis we showed that the E(spl) genes and dpn are redundantly required for NB self-renewal, as
triply mutant NBs prematurely undergo a symmetric division and terminate before pupation.

Downregulation of Notch in the NBs eliminates E(spl)my, but only shows a mild underproliferation phenotype. This
seems to depend on the continued expression (at lower levels) of E(sp])m8 and dpn. However over-activation of
Notch results in extensive NB hyperplasia at the expense of differentiating GMCs, neurons and glia cells. To gain
more insight on this pre-tumorous phenotype and to identify novel target genes activated by Notch in the NBs, we
performed microarray transcriptome analysis of these hyperplastic CNSs compared to wt controls. We focussed on a
set of upregulated genes, which at the same time were ChIP positive for Su(H), the transcription factor that tethers
activated Notch (Nicd, i.e. the Notch intracellular domain) to chromatin. We compared this gene cohort of over a
hundred genes with several other published data sets regarding either Notch target genes in other contexts or
neuroblast-specific genes (in the wt). Interestingly, although a large number of our target genes were bona-fide
neuroblast genes, there was only moderate overlap with Notch target genes in cultured cells or the wing epithelium.
This reveals a remarkable context specificity in the response to Notch signalling. We are currently validating a
number of predicted enhancer elements from these target genes - most of them are highly NB specific. We are also
investigating the participation of the top upregulated transcription factors, besides E(spl) and Dpn, in the Notch
induced over-proliferation phenotype.

A second asymmetric cell division takes place in the developing CNS. Each GMC gives rise to two different
neurons/glia and this cell-fate difference depends on Notch signalling being selectively received by one of the two
daughter cells. In this context E(splJmy is not detectably expressed, but another bHLH-O gene, Hey, is turned on in
response to Notch. We are comparing enhancer elements of the Hey gene with our NB-specific enhancers from the
aforementioned microarray analysis to understand the enhancer grammar that dictates cell context specificity in the
response to a signalling pathway. We are also generating Hey mutations and overexpression costructs to address the
role of this heretofore little-studied gene in cell fate decisions.
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How to make a spindle: a new role for the chromatin remodeling factor CHD4

Nakos KC, Kesisova IA and Margy Koffa
Department of Molecular Biology and Genetics, Democritus University of Thrace, Greece

The mitotic spindle segregates duplicated chromosomes accurately into daughter cells. The spindle assembly
checkpoint delays cell division until correct chromosome segregation can be guaranteed, thus maintaining genome
stability. When the fidelity of this process is compromised however, abnormal numbers of chromosomes can be
distributed to the daughter cells (aneuploidy), which is often associated with cancer.

For many years it was thought that chromosomes were passengers in this process, but it is now clear that they play
a major role in spindle assembly. A key component in this regulation is the small GTPase Ran. Production of the
GTP bound form of Ran around chromosomes induces spindle assembly, by activating nuclear localization signal -
(NLS) containing proteins. In the past we have identified HURP (Hepatoma Up-Regulated Protein) as one of Ran-GTP
regulated proteins, which disturbs chromosome segregation, ignoring the spindle checkpoint (1,2,3). HURP’s
distribution on microtubules (MTs) is regulated by the mitotic kinase Aurora A (3). Moreover, HURP is over-
expressed in cancers, suggesting a role in tumorigenesis,

In an effort to identify new Ran-regulated spindle associated factors, we found an unexpected protein: the CHD4
(Chromodomain-helicase-DNA-binding protein 4), a chromatin-remodeling ATPase and a catalytic subunit of the
NuRD (nucleosome-remodeling deacetylase) complex. We identified CHD4 as a RanGTP-dependent MT-associated
protein (MAP) that localizes to spindle MTs and is essential for spindle assembly. MT binding of CHD4 is via the N-
terminal region of the protein that contains an NLS and chromatin-binding domains. During interphase CHD#4 is
nuclear and separate from MTs. In mitosis, CHD4 mostly dissociates from chromatin and partially localizes to
spindle MTs. CHD4 silencing by RNAi in both HeLa and Drosophila S2 cells induces defects in spindle assembly and
chromosome alignment in early mitosis, leading to chromosome missegregation. Further analysis in Xenopus egg
extracts and in HeLa cells reveals that CHD4 is a RanGTP-dependent MT stabilizer. Importantly, this function of
CHD4 is independent of its chromatin remodeling function (4). Therefore we uncovered a new role for CHD4 as a
MAP in spindle assembly that is essential for chromosome segregation. Interestingly, CHD4 plays an important role
in DNA-damage repair. The two functions of CHD4 are distinct, but both critical in maintaining genome integrity.
Whether HURP- and CHD4-containing complexes regulate spindle assembly cooperatively or distinctly will be
discussed.

1. Koffa MD, Casanova CM, Santarella R, Kécher T, Wilm M, Mattaj IW. HURP is part of a Ran-dependent complex

involved in spindle formation. Current Biology. 2006 16(8):743-754.

2. HURP wraps microtubule ends with an additional tubulin sheet that has a novel conformation of tubulin. Koffa MD,
Santarella RA, Tittmann P, Gross H, Hoenger A. ] Mol Biol. 2007 365(5):1587-1595.

3. Kesisova IA, Nakos KC, Tsolou A, Angelis D, Lewis ], Chatzaki A, Agianian B, Giannis A, Koffa MD. Tripolin A, a novel
small-molecule inhibitor of aurora A kinase, reveals new regulation of HURP's distribution on microtubules. PLoS One.
2013;8(3):e58485.

4.Yokoyama H, Nakos K, Santarella-Mellwig R, Rybina S, Krijgsveld ], Koffa MD, Mattaj IW. CHD4 is a RanGTP-dependent
MAP that stabilizes microtubules and regulates bipolar spindle formation. Current Biology, in press
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RNA-binding proteins and Neurodegeneration

Dimitris L. Kontoyiannis
BSRC “Alexander Fleming”, 16672 Vari Greece

Alterations in the functions of RNA-binding proteins can contribute to neurodegenerative diseases. The family of
Elavl/Hu proteins (Embryonic Lethal Abnormal Vision/Paraneoplastic Hu Antigens) appear as relevant to neuronal
responses due to the neuron-restricted expression of 3 of its members (nElavls). The fourth and ubiquitously
expressed member - Elavl1/HuR - has been considered as “silent” and “overlapping” to nElavls and as such has not
been considered as a determinant of neuronal physiology and/or pathology. However, the potency of HuR in
regulating ontogenic, inflammatory and stress related post-transcriptional programs have been proven for many
tissues. Using tissue restricted transgenesis we identify HuR’s involvement in neuroprotection. Furthermore the
application of a “ribonomic” platform for the holistic detection of HuR:RNA interactions revealed HuR’s potency in
the post-transcriptional regulation of RNAs acting against neurodegeneration which can be exploited further as
therapeutic targets.

From Genome Integrity to Genome Plasticity: Views into Live Cells

Lygerou Zoi
Laboratory of General Biology, School of Medicine, University of Patras, Patras, Greece.

All cells must ensure that their genomic information is preserved, accurately replicated and passed down unaltered
to the daughter cells at every cell division. Multi-subunit protein complexes associate with chromatin to control DNA
replication and orchestrate cellular responses to DNA damage. Defects in these control pathways lead to genomic
instability and have been directly linked to tumorigenesis. We use functional imaging to study complexes
maintaining genome integrity within the context of living cells. We show that the MCM replicative helicase loads
onto chromatin to license replication in multiple distinct steps: transient recruitment onto chromatin in mitosis is
converted to stable loading during the G1 phase, followed by a wave of additional loading prior to S-phase onset and
dissociation from chromatin during S-phase. Our data show that the majority of chromatin is licensed in late G1
phase and suggest that precautious entry into S-phase would lead to under-licensing and DNA replication stress.
MCM loading after S-phase entry leads to rereplication of the genome. We have developed a stochastic hybrid model
of DNA re-replication which permits genome-wide analysis of re-replication kinetics. The model has been used to
visualize how different regions along the genome respond to over-replication in different cells in a population and to
capture and analyze cell-to-cell heterogeneity inherent in the re-replication process. Analysis of re-replication
dynamics at the single-cell level provide evidence for a high degree of genome plasticity. We propose that DNA
rereplication may be exploited by cells to permit robustness under evolutionary pressure.
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Regulation of cellular homeostasis by the cylindromatosis tumor suppressor

Mosialos George
School of Biology, Aristotle University of Thessaloniki, 54124, Thessaloniki, Greece

Cyld is a tumor suppressor gene that was originally identified as the defective genetic factor that underlies the
development of skin adnexal tumors called cylindromas and trichoepitheliomas. During the past decade Cyld
downregulation or inactivation has been associated with many different types of malignancies, including B cell
lymphomas, lung, liver and colon carcinomas. Cyld encodes a deubiquitinating enzyme (CYLD) that hydrolyzes
selectively K63-linked and M1-linked polyubiquitin chains. It can regulate cellular homeostasis by modulating the
activity of various growth, survival and death pathways that include MAPK, NF-kappaB and necroptosis associated
pathways. In order to characterize the function of CYLD in vivo, several mouse models of tissue-specific CYLD
inactivation have been generated. These models identified critical roles for CYLD in the regulation of distinct
molecular homeostatic mechanisms that are essential for the prevention of pathologies. The CYLD-dependent
molecular pathways that underlie the development of T cell, hepatocellular and skin pathologies will be presented
and analyzed.

Signaling and trafficking of TGFf family ligands/receptors.

Nikoleta Kostopouloulz, Sofia Bellou!:3, Marko Hyvonen+4, Theodore Fotsis1Zand Carol Murphy?.
1Foundation of Research and Technology-Hellas, Institute of Molecular Biology & Biotechnology -
Department of Biomedical Research, University Campus, 45110 loannina, Greece

’Laboratory of Biological Chemistry, Medical School, University of loannina, 45110 loannina, Greece.
3Department of Engineering Informatics and Telecommunications, University of Western Macedonia, 50100
Kozani, Greece
+Department of Biochemistry, University of Cambridge, UK

Spatio-temporal regulation of signaling components plays an important role in the signaling outcome. Indeed, every
signaling receptor undergoes internalization by one of at least five different entry routes of endocytosis, clathrin-
mediated endocytosis being the most known. Thus, the strength and duration of the signals emanating from
ligand/receptor complexes is influenced by alternative sorting events such as recycling and transport to the
lysosomal compartment for ligand /receptor degradation, but also by recruiting downstream effectors of signaling
complexes.

The TGFB family ligands signal through heteromeric complexes of transmembrane type I and type II serine
threonine kinase receptors, which phosphorylate R-SMAD proteins and oligomerize with SMAD4 being translocated
to the nucleus, where they regulate transcription using a large network of interactions with transcription factors, co-
activators and co-repressors. Members of this family play critical roles during development being key regulators of
stem cells. Indeed, Activin A can maintain pluripotency of hESCs in serum- and feeder-free conditions by enhancing
NANOG gene transcription via phosphorylation of SMAD2/3. NANOG interacts directly with the SMAD2/3 proteins
to modulate (decrease) their transcriptional activity.

We have defined the internalization routes of Activin A receptors (ActRIIB and ALK4) in the presence or absence of
Activin A in endothelial cells using confocal microscopy, functional assays and route modulation. Thus, the
background methodology is established to determine ligand/receptor internalization routes in hESCs during
pluripotency and differentiation.
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Small Leucine Rich Proteoglycans-key mediators of bone cell functions

Dragana Nikitovic
Lab of Anatomy-Histology-Embryology, Medical School, University of Crete, Heraklion, Greece

The class of small leucine-rich proteoglycans (SLRPs) is a family of homologous proteoglycans harboring relatively
small (36-42 kDa) protein cores compared with the larger cartilage and mesenchymal proteoglycans. SLRPs have
been localized to most skeletal regions, with specific roles designated during all phases of bone formation, including
periods relating to cell proliferation, organic matrix deposition, remodeling, and mineral deposition. This is
mediated by key signaling pathways regulating the osteogenic program, including the activities of TGF-f3, bone
morphogenetic protein, Wnt, and NF-kB, which influence both the number of available osteogenic precursors and
their subsequent development, differentiation, and function. On the other hand, SLRP depletion is correlated with
degenerative diseases such as osteoporosis and ectopic bone formation; whereas aberrant SLRP expression has
been associated with the malignant behaviour of transformed cell of the osteoblast lineage. The roles of SLRPs in
bone physiology and pathology will be discussed.

Hypoxia-Inducible Factors: guardians of metabolic homeostasis
and anti-cancer therapy targets

George Simos
Lab. of Biochemistry, Faculty of Medicine, University of Thessaly,
Larissa 41500, Greece

Hypoxia-inducible factors (HIFs) are transcriptional activators essential for adaptation to low oxygen
conditions. They mediate changes in O, delivery and consumption by regulating erythropoiesis, angiogenesis and
reprogramming of cellular metabolism under both physiological and pathological conditions. Cancer cells take
advantage of HIFs in order to proliferate in the hypoxic microenvironment of solid tumors. HIFs are, therefore,
considered promising targets of anticancer therapy.

Many HIF-1 gene targets mediate the shift from oxidative (aerobic) to glycolytic (anaerobic) metabolism
under reduced but also under normal O levels, the latter being a unique characteristic of cancer cells termed the
Warburg effect. To understand further the role of HIFs in metabolic homeostasis, we have recently examined the
effect of hypoxia on lipid accumulation in human cancer cell cultures. We showed that hypoxia stimulates
triglyceride formation and identified lipin 1, a phosphatidate phosphatase isoform that catalyzes the penultimate
step in triglyceride synthesis, as a direct transcriptional target of HIF-1 (1). HIF-1-dependent up-regulation of lipid
formation may serve to safely store toxic free fatty acids that accumulate under hypoxia due to impaired oxidative
degradation.

The activation of HIFs in cancer cells is often mediated by oncogenic signaling pathways in an oxygen-
independent manner. We have indeed identified two kinases that phosphorylate and regulate the activity of HIF-1a.
ERK1/2 modifies the C-terminal domain of HIF-1a and stimulates its transcriptional activity by blocking its CRM1-
dependent nuclear export (2), inhibiting its interaction with non-nuclear proteins or promoting its binding to
chromatin. On the other hand, CK16 modifies the PAS-B domain of HIF-1a and impairs its association with ARNT,
thereby inhibiting the formation of an active nuclear HIF-1 heterodimer (3). Our recent microscopical and live-cell
imaging studies confirm the operation of these mechanisms in vivo and suggest that they can be targeted as an
effective way to control cell viability under hypoxia.

1. Mylonis et al. (2012) ] Cell Sci 125, 3485.
2. Mylonis et al. (2008) ] Biol Chem 283, 27620.
3. Kalousi et al. (2010) ] Cell Sci 123, 2976.
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Serglycin: at the crossroad of inflammation and cancer

Theocharis Achilleas
Laboratory of Biochemistry, Department of Chemistry, University of Patras, 26500 Patras, Greece

Serglycin has been initially characterized as an intracellular proteoglycan expressed by hematopoietic cells. It is a
dominant proteoglycan in immune cells with major impact on their biology. All inflammatory cells highly synthesize
serglycin and store it in granules where interact with numerous inflammatory mediators such as proteases,
chemokines, cytokines and growth factors. Serglycin is implicated in their storage into the granules, protection,
since they are secreted as complexes and delivery to their targets after secretion. Numerous studies the last decade
have demonstrated that serglycin is synthesized by various non-hematopoietic cell types. Recent studies reveal
emerging roles for serglycin in tumorigenesis. It has been shown that serglycin is highly expressed by tumor cells
and may benefit tumor cells in multiple ways. Serglycin may act as a modulator of immune system in tumor
microenvironment and enrich tumor cells with resistance to various therapeutic agents. Serglycin promotes the
aggressive phenotype of tumor cells and augments the invasion and metastasis with yet unknown molecular
mechanisms. Apart from its direct beneficial role to tumor cells, serglycin may promote the inflammatory process in
the tumor cell microenvironment thus enhancing tumor development. Serglycin may serve as molecular partner for
proteolytic enzymes, chemokines, cytokines and growth factors protecting and accompanying them to target sites
creating chemotactic gradients and enhancing their activities.

Redox regulation of mitochondrial protein import

Kostas Tokatlidis
Institute of Molecular Biology and Biotechnology, Foundation for Research and Technology, Crete

Protein import is the fundamental process underlying mitochondria biogenesis as more than 98% of all
mitochondrial proteins are imported from the cytosol. There are distinct protein translocatio machineries
(translocons) in the two mitochondrial membranes that have been characterised extensively. The targeting process
for several small proteins of the intermembrane space is unique as it is the only one of all mitochondria import
pathways that is coupled to a chemical modification of the protein i.e. the formation of internal disulphide bonds.
This process of oxidative folding traps the protein in the intermembrane space and is facilitated by two key proteins,
the disulphide exchange factor Mia40 and the disulphide donor Erv1l. We show that the process is guided by a novel
targeting signal called ITS (Import in the Intermembrane Space) that has different chemical properties from the well
characterised MTS (Matrix Targeting signal).

We determined that the fundamental role of Mia40 is to chaperone the localised folding of the ITS within the
precursor in a process ensured primarily by hydrophobic interactions. Erv1 then recycles Mia40 to its oxidised and
functional state by molecular mimicry of the substrate.

Recent studies have reported an expanding role of Mia40 as the major import receptor for proteins of the
intermembrane space. Novel aspects of the redox regulation of this pathway and how it relates to mitochondria
biogenesis and cell physiology will be discussed.
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miR-21 is regulated by oncogenes, histone modifiers and controls ITGB4 expression, a novel miR-21 target gene for cell
invasion and cancer metastasis

Angelo Ferraro!, Christos Kontos?, Themis Boni/, Ioannis Bantounas?, Dimitra Siakouli’, Margarita Vlassi!,
Vivian Kosmidou?, George Zografos? and Alexander Pintzas!’

ILaboratory of Signal Mediated Gene Expression, Institute of Biology, Medicinal Chemistry and Biotechnology, National
Hellenic Research Foundation, 48, Vas. Constantinou Avenue, 11635, Athens, Greece;

2 3rd Department of Surgery, General Hospital of Athens G. Gennimatas, 154 Mesogion Street, 11527 Athens, Greece

Alterations of microRNA expression in tumor cells can active the invasion-metastasis cascade, including the Epithelial-
Mesenchymal transition (EMT). MiR-21 is considered an oncomir, indeed unlike others miRNAs is frequently upregulated
in the majority of solid tumors. We investigated the genetic and epigenetic regulatory pathways that may account for miR-
21 over expression and looked for novel miR-21 target genes that mediate regulation of cell invasion and metastasis. For
this purpose, miR-21 expression was quantified in a panel of colorectal cancer cell lines and clinical specimens. High
expression was found in cell lines with EMT properties and in the vast majority of human tumor specimens. We have
demonstrated the occupancy of miR-21 gene promoter by AP-1 and ETS1 transcription factors, and, for the first time, the
pattern of histone post-translational modifications necessary for miR-21 over expression in a cell-specific manner. It has
been also shown that Integrin-24 (ITGE4), exclusively expressed in polarized epithelial cells, is a new miR-21 target gene
and the regulates EMT. MiR-21-dependent change of ITGZ4 expression significantly affects cell migration properties of
colon cancer cells. Moreover, ITGE4 and PDCD4 expression analysis shows that the combination of high miR-21 with low
ITGR4 and PDCD4 expression can predict presence of metastasis (AUC=0,8667; P<0.01). In conclusion, miR-21 is a key
player in oncogenic EMT. MiR-21 over expression is controlled by the cooperation of genetic and epigenetic alterations,
and relative expression of miR-21 and of its target genes ITGB4 and PDCD4 could be exploited as a prognostic tool for CRC
metastasis.

miR-29a-3p and poly(A)-specific ribonuclease expression: a dynamic relation
Scutelnic Diana?, Kyritsis Athanasios!, Maragozidis Panagiotis!2, Fontana Francesca3, del Vescovo Valerio3,
Grasso Margherita3, Gourgoulianis I. Konstantinos?, Denti Michela A.3, Balatsos A.A. Nikolaos!

1 Department of Biochemistry and Biotechnology, University of Thessaly, Larissa, Greece; 2 Respiratory Medicine Department,
School of Medicine, University of Thessaly, Larissa, Greece; 3 Centre for Integrative Biology, University of Trento, Trento, Italy

MicroRNAs (miRNAs) are small RNAs that mediate the repression of mRNA expression. miRNAs are mainly transcribed by
RNA polymerase II as long, capped and polyadenylated precursors, which are further processed to mature miRNAs. They
may be expressed in a tissue-specific manner, and are involved in the regulation of almost every cellular process. Aberrant
miRNA expression is a hallmark of cancer, however the regulation of miRNA expression remains largely unknown.
Recently, factors involved in mRNA degradation have been linked to miRNA biogenesis. Herein, we examine the role of
poly(A)-specific ribonuclease, PARN, in the expression of miRNAs. We silenced PARN in NCI-H520 cells of non-small-cell
lung cancer (NSCLC) origin, using shRNAs. MiRNA microarrays and qRT-PCR revealed several miRNAs with altered
expression. To predict potential targets of the deregulated miRNAs, we used TargetScan, PITA, miRanda and HOCTAR
algorithms. Surprisingly, among the upregulated miRNAs, miR-29a-3p may target PARN mRNA. Upon overexpression of
miR-29a-3p in NCI-H520 cells, both PARN mRNA and protein levels are reduced. RNA-immunoprecipitation experiments
with PARN antibody reveal that PARN associates with miR-29a-3p and its own mRNA, and this association is more
abundant in the nuclear than in the cytoplasmic fraction. In NSCLC, miR-29a is known to be downregulated, while recent
observations from our lab suggest that PARN shows increased expression. Taken together, our results may suggest a
dynamic relation between miR-29a and PARN in lung cancer: miR-29a-3p regulates PARN expression, while PARN is
involved in miRNA biogenesis and the regulation of its own levels.
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Spliceosome-mediated decay (SMD) regulates expression of nonintronic genes in budding yeast
Adam Volanakis,? Monica Passoni,! Ralph D. Hector,? Sneha Shah,! Cornelia Kilchert,! Sander Granneman,?#

and Lidia Vasiljeval#+

1Department of Biochemistry, University of Oxford, Oxford 0X1 3QU, United Kingdom; ?Institute for Structural and Molecular
Biology, Centre for Synthetic and Systems Biology (SynthSys), University of Edinburgh, Edinburgh EH9 3]D, United Kingdom;
3Sir William Dunn school of Pathology, University of Oxford, Oxford 0X1 3RE

We uncovered a novel role for the spliceosome in regulating mRNA expression levels that involves splicing coupled to RNA
decay, which we refer to as spliceosome-mediated decay (SMD). Our transcriptome-wide studies identified numerous
transcripts that are not known to have introns but are spliced by the spliceosome at canonical splice sites in
Saccharomyces cerevisiae. Products of SMD are primarily degraded by the nuclear RNA surveillance machinery. We
demonstrate that SMD can significantly down-regulate mRNA levels; splicing at canonical splice sites in the bromodomain
factor 2 (BDF2) transcript reduced transcript levels roughly threefold by generating unstable products that are rapidly
degraded by the nuclear surveillance machinery. Regulation of BDF2 mRNA levels by SMD requires Bdfl, a functionally
redundant Bdf2 paralog that plays a role in recruiting the spliceosome to the BDF2 mRNA. Interestingly, mutating BDF2 59
splice site and branch point consensus sequences partially suppresses the bdf1D temperature-sensitive phenotype,
suggesting that maintaining proper levels of Bdf2 via SMD is biologically important. We propose that the spliceosome can
also repress protein-coding gene expression by promoting nuclear turnover of spliced RNA products and provide an
insight for coordinated regulation of Bdf1 and Bdf2 levels in the cell.

Reference:

Volanakis A, Passoni M, Hector RD, Shah S, Kilchert C, Granneman S, Vasiljeva L. 2013. Spliceosome-mediated decay (SMD) regulates
expression of nonintronic genes in budding yeast. Genes & development 27: 2025-2038.

Studies on human pnldc1: a parn paralog encoding a novel DEDD deadenylase
Anastasakis Dimitrios?', Skeparnias Ilias!, Grafanaki Katerina!, Papakyriakou Athanasios?,
Stathopoulos Constantinos?!

1 Department of Biochemistry, School of Medicine, University of Patras, Patras, Greece; ? Laboratory of Chemical Biology and
Designed Molecules, NCSR “Demokritos”,Ag. Paraskevi Attikis, Greece

Surveillance and mRNA turnover during translation in human depends on complex degradation pathways mediated by
several ribonucleases, which in many cases involve poly(A) tail shortening by human poly(A) specific ribonuclease
(hPARN).However, a parn paralog termed pnldcl of unknown function exists in the human genome, exhibiting low
homology (23%) to hparn and raising questions on whether this gene also encodes a ribonuclease that is involved on
specific deadenylase activities under specific conditions. Surprisingly,an attempt to deplete parn expression with siRNAs,
did not affected pnldc1 expression, an observation indicating the functional individuality of both genes. Moreover, pnldcl
expression was detected only in the presence of demethylating agents like 5-Aza-2’deoxycytidine. Cloning and expression
of the recombinant PNLDC1 allowed the intracellular localization of the gene product outside the nucleus and in the ER, in
contrast to what has been reported for PARN.Finally, studies in mouse embryos showed that pnldc1 expression could be
detected only in testis and placental stem cells indicating a possible role during development. Biochemical analysis of
recombinant hPNLDC1 showed that is indeed a poly(A) specific ribonuclease which can efficiently degrade uncapped
mRNAs and has similar biochemical profile to hPARN. Based on the available crystal structure of a truncated hPARN form,
we performed in silico analyses through homology modeling and molecular dynamic simulations. Our results verified that
humanPNLDC1is a bona fide DEDD deadenylase and a new member of the mRNA surveillance and turnover repertoire,
exhibiting epigenetic regulation, and specific localization and expression with elusive so far physiological role.

Acknowledgments: The work was supported in part and implemented under the "ARISTEIA" Action of the "OPERATIONAL
PROGRAMME EDUCATION AND LIFELONG LEARNING" and is co-funded by the European Social Fund (ESF) and National Resources
(MIS 1225, No D608 to C.S.).
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m Thexv f;eree first complete transcriptome study of a female and a male transmitted mitochondrial genome of a species with
Doubly Uniparental Inheritance (DUI) of mtDNA

Kyriakou Eleni!, Chatzoglou Evanthia?l, Zouros Eleftherios? and Rodakis George C.!
I Department of Biochemistry and Molecular Biology, Faculty of Biology, National and Kapodistrian University of Athens,
157 01 Athens; ? Department of Biology, University of Crete, 714 09, Heraklion, Crete

Many bivalve mollusks carry two mitochondrial genomes in stable coexistence, one transmitted through the eggs (the F
type) and one through the sperm (the M type). The phenomenon, known as Doubly Uniparental Inheritance (DUI), older
than 200 MY, violates the rule of maternal inheritance in metazoans and is the best known case of obligatory biparental
mtDNA inheritance. The M genome is the only known animal mtDNA that is exclusively paternally inherited.

We have studied the 3’ and 5’ ends of mRNA, rRNA and tRNA transcripts of F and M genomes of Mytilus galloprovincialis,
the most extensively studied species with DUI. The primary transcript is cleaved into ten mRNA transcripts, eight of which
are monocistronic, one is tricistronic and one is most likely, but not certainly, bicistronic. Cleavage is mediated either by
the excision of a tRNA or in some cases, by the presence of a stem-loop structure. The identification of a tricistronic
transcript is a novel finding for metazoan mtDNA.

We also found polyadenylated and non-adenylated transcripts for both rRNAs and tRNAs, with heterogenous 3’ ends. The 1-
rRNA 3’end was found 48 nucleotides upstream from the one assigned by previous annotation, which makes the adjacent
main control region (CR) correspondingly longer. We observed polyadenylated tRNA transcripts carrying the CCA
trinucleotide, mRNA, s-rRNA and I-rRNA trancripts with truncated 3’ end and polyadenylated RNA remnants carrying the
sequences of the control region, all of which strongly suggest RNA degradation activity and thus the presence of
degradosomes in Mytilus mitochondria.

m RNase k-02: A widely expressed human endoribonuclease occurring from a subtle alternative splicing event
Karousis D. Evangelos, Fragoulis G. Emmanuel, Sideris C. Diamantis
Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Athens, Greece

Human RNase k-02 is a novel protein isoform, emerging from a subtle alternative splicing event. The RNase k-02 mRNA
lacks four consecutive bases and encodes the synthesis of a 134 amino-acids protein. The molecular cloning of this novel
isoform is very difficult by means of conventional RT-PCR procedures, due to its slight sequence difference from the RNase
k-01 cDNA. For this reason, the RNase k-02 cDNA cloning was achieved by excluding the RNase k-01 cDNA from a HEK-293
c¢DNA pool by combining a modified RT-PCR hybrid selection strategy followed by complete digestion using the
appropriate restriction enzyme. Based on the selective digestion of the k-01 cDNA, we proceeded to the development of a
comparative quantitative expression analysis of the two transcripts in several human cell lines by Real-Time PCR.
Compared to the already identified RNase k-01 isoform (98 a.a.), the carboxy-terminal region of RNase k-02 (a.a. 63-134) is
absolutely identical to that of RNase k-01 (a.a. 27-98), whereas the 1-62 amino-terminal portion bears no similarity. In
order to characterize the RNase k-02 protein, the yeast P. pastoris expression system has been employed and the
ribonucleolytic properties of the purified recombinant enzyme have been investigated by using a series of labeled RNA
substrates. To our knowledge, this is the first report of a subtle alternative splicing event giving rise to a significantly
different protein isoform, suggesting the existence of complex regulatory mechanisms regarding the expression of the
human RNase k gene.
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Unraveling the signaling pathways of endothelial shear-stress sensing using zebrafish.
Claudia J. Rédel and Dimitris Beis
Developmental Biology, Biomedical Research Foundation Academy of Athens, Greece

The heart is one of the first organs to form and function during development. Cardiac valves derive from a subset of
endocardial cells to prevent retrograde blood flow. These cells undergo elaborate morphogenesis while the heart is
functioning and blood flows through the endocardium. The zebrafish heart provides a powerful in vivo system to study the
interactions of heart function, intracardiac flow dynamics and valve morphogenesis.

We are interested to identify the molecular pathways involved in the shear-stress sensing of endocardial cells during
cardiac valve development. To this effect, we interfered with cardiac function pharmacologically and used mutants with
impaired heart development. Using RNASeq analyses, we were able to shed light on the shear-stress-mediated
transcriptional response induced in whole embryos and from isolated embryonic endothelial cells. These results will help
us to understand how the endothelial cells sense and respond to shear stress.

A number of signaling pathways identified in our experiments and their putative involvement in valve development will be
discussed during our presentation. Our data will help elucidate how gene networks cooperate to shape heart valves.

Nuclear receptor NR5A2 regulates proliferation and differentiation of neural stem cells during development through
distinct mechanisms

Stergiopoulos Athanasios?, Schoonjans KristinaZ, Auwerx Johan? and Politis Panagiotis?!

1 Center for Basic Research, Biomedical Research Foundation of the Academy of Athens, Greece; ? Laboratory of Integrative
Systems and Physiology (LISP), School of Life Sciences, Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

Nuclear receptors (NRs) play key roles in central nervous system (CNS) development and function. Among them, NR5A2
(LRH-1), an orphan NR, has been recently reported to be highly expressed in CNS. Despite this finding and its involvement
in stem cell pluripotency, embryogenesis, tumorigenesis, metabolism homeostasis, steroidogenesis, development and
function of many other tissues and organs, the physiological role of NRSA2 in CNS still remains largely elusive. We have
only recently shown that NR5A2 is involved in the regulation of Notch signaling during neuronal differentiation (Kaltezioti
et al, 2010, PLoS Biol; Stergiopoulos & Politis, 2013, Arch Biochem Biophys). Here, we provide functional evidence that
NR5A2 is a critical regulator of CNS development by controlling proliferation and differentiation decisions in neural stem
cells (NSCs). By expression studies, we showed that NR5A2 is specifically associated with the neuronal lineage in CNS of
vertebrates. In agreement, gain- and loss-of-function experiments in primary NSCs and analysis of knock-out mice embryos
suggest that NR5A2 strongly arrests proliferation, induces neurogenesis and blocks astrogliogenesis. Mechanistically,
NR5A2 induces neuronal differentiation via a direct action on the promoter of ProxI gene, and blocks proliferation through
a direct binding and transcriptional de-repression of Cdkn2a (p16) and Cdkn2b (p1l5) genes of the INK4/ARF locus.
Collectively, these observations, together with the recently discovered pharmacological agonists/antagonists of NR5A2,
render it a candidate target gene for regenerative medicine and treatment of nervous system-related diseases and cancers.
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MLP binding to cMyBP-C is important for myoblasts differentiation to myotubes
Demetrios A. Arvanitis?, Elizabeth Vafiadaki?, Vasiliki Papalouka?, Evangelia G. Kranias', Despina Sanoudou?3

I Molecular Biology Division, Biomedical Research Foundation, Academy of Athens, Athens, Greece; 2 Center for Molecular
Cardiovascular Research, College of Medicine, University of Cincinnati, Cincinnati, Ohio, U.S.A.; 3 Department of Pharmacology,
Medical School, National and Kapodistrian University of Athens, Athens, Greece

Muscle Lim Protein (MLP) is a multifunctional scaffold protein implicated in both cardiac and skeletal muscle physiology
and pathophysiology. The full spectrum of its interactions and molecular roles is under-explored.

Using the yeast two-hybrid system (Y2H) we determined that the cardiac myosin-binding protein C (MyBP-C), a structural
and regulatory component of the sarcomeric myosin thick filament, is a novel binding partner of MLP. The minimal
interacting domains were identified as the inter-LIM domain of MLP and the C4 immunoglobulin domain of MyBP-C by
Y2H, in vitro binding and blot overlay assays using MBP and GST fusion constructs, respectively. The interaction was
confirmed with pull down assays using cardiac and skeletal muscle homogenates and was found to be reduced by MyBP-C
phosphorylation and low Ca?* concentrations (pCa>6). Inmunofluorescence studies of different C2C12 mouse myoblasts
differentiation stages as well as of human skeletal muscle revealed that the MLP/MyBP-C interaction occurs at
intermediate stages of myoblast to myotube formation before the complete formation of sarcomeres and striations.
Transfected C2C12 with the minimal interacting C4 immunoglobulin domain of MyBP-C, a specific inhibitor of endogenous
MLP/MyBP-C interaction, exhibit substantial differentiation delay by 65%.

In conclusion, MLP and MyBP-C interact in a spatio-temporally manner and their complex promotes the differentiation of
myoblasts to myotubes. The direct association of MLP and MyBP-C, and its impairment in the cardiomyopathy setting,
could potentially explain some of the mechanisms of disease pathogenesis.

GCN-2 signaling and TOR pathway go hand to hand to promote longevity and stress resistance in Caenorhabditis elegans
Rousakis Aris!?, Vlanti Anna?, Vlassis Arsenios'3, Patera Stefanial?, Thireos George?, Syntichaki Popi!

1 Biomedical Research Foundation of the Academy of Athens, Center of Basic Research II, Athens, Greece; ? School of Medicine,
National and Kapodistrian University of Athens, Athens, Greece; 3 Faculty of Biology, National and Kapodistrian University of
Athens, Athens, Greece

Animals respond to multiple environmental stresses by behavioral, metabolic and physiological changes in a coordinated
manner. The general control non-derepressible 2 (GCN2) signaling is a nutrient-sensing pathway that responds to amino
acids deficiency and induces a genetic program to effectively maintain cellular homeostasis. It was first described in
Saccharomyces serevisiae but it was found later to be present in mammals, where it can also regulate lipid metabolism,
feeding behavior, UV-irradiation response, synaptic plasticity and memory. Activation of GCN2 by uncharged tRNAs results
in phosphorylation of elF2q, inhibition of global protein synthesis and favored translation of specific mRNAs, such as that
encoding the transcription factors GCN4 in yeast or ATF4 in mammals. We established the conserved role of C. elegans
GCN-2 under amino acid limitation as a translation initiation factor 2« (elF2a) kinase. Using a combination of genetic and
molecular approaches we showed that GCN-2 plays a central role in survival under nutrient stress and mediates lifespan
extension conferred by dietary restriction (DR) or inhibition of the major nutrient-sensing pathway, the target of
rapamycin (TOR). We also demonstrated that the GCN-2 and TOR signaling pathways converge on the PHA-4/FoxA
transcription factor and its downstream target genes to ensure survival of the whole organism under a multitude of stress
conditions, such as nutrient scarcity or environmental insults. This is one step forward in the understanding of
evolutionary conserved mechanisms that confer longevity and healthspan
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Enhanced proteasome degradation extends Caenorhabditis elegans lifespan and decelerates aggregation-related
pathologies

Chondrogianni Niki'*, Georgila Konstantina'*, Kourtis Nikos?, Ninios Iloannis?!, Tavernarakis Nektarios?
and Gonos Efstathios!

1 Institute of Biology, Medicinal Chemistry & Biotechnology, National Hellenic Research Foundation, Athens Greece; ? Institute
of Molecular Biology and Biotechnology, Foundation for Research and Technology-Hellas, Heraklion, Crete, Greece; *equal
contribution

Aging and various age-related neurodegenerative disorders are associated with decline in proteostasis and accumulation
of damaged macromolecules. The proteasome is the major cellular protease implicated in the disposal of normal and
damaged proteins, having an impaired function during aging. In previous reports using human primary cells, we
demonstrated that proteasome activation through overexpression of proteasome subunits confers extension of replicative
senescence and resistance to oxidative stress. In this study, we employed a multicellular model organism, Caenorhabditis
elegans, to investigate the impact of enhanced proteasome function on lifespan and aggregation-related pathologies. We
have found that overexpression of a single core proteasome subunit in wild type worms resulted in enhanced proteasomal
function and increased animal longevity and survival under proteotoxic conditions. The lifespan extending effect of the
ectopic expression of the core proteasome subunit was found to depend on the FOXO transcription factor DAF-16 and was
associated with its elevated transcriptional activity. Finally, we have unveiled a major impact of enhanced proteasome
activity on pathologies associated with the accumulation of protein aggregates in surrogate nematode models of
neurodegeneration. Understanding the mechanism by which preservation of proteostasis, via increased proteasome
function, decelerates the aging process and protects against age-related pathologies may lead to new therapeutic and anti-
aging interventions.

Functional involvement of the Nrf2 /Keap1 signaling pathway in the age- and tissue-dependent regulation of proteasome
in Drosophila

Tsakiri N. Eleni!, Sykiotis P. Gerasimos?, Papassideri S. Issidora?!, Gorgoulis G. Vassilis?, Bohmann Dirk#

and Trougakos P. Ioannis?!

1 Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, Athens, Greece; ? Service
d’Endocrinologie, Diabétologie et Métabolisme, Lausanne, Switzerland; 3 Department of Histology and Embryology, School of
Medicine, University of Athens, Athens, Greece; + Department of Biomedical Genetics, University of Rochester Medical Center,
Rochester, NY, USA

Proteasome is central to cellular proteostasis (homeostasis of the proteome) maintenance as it degrades both normal and
damaged proteins. Following a detailed analysis of proteasome regulation in the in vivo setting of Drosophila melanogaster
we found that a major hallmark of flies’ somatic tissues aging is the gradual accumulation of ubiquitinated and
carbonylated proteins; these effects correlated with a ~50% reduction of proteasome expression and catalytic activities. In
contrast, aging flies’ gonads were relatively free of proteome oxidative damage, and maintained substantial proteasome
expression levels and highly active proteasomes; also, gonads of young flies were found to possess more abundant and
more active proteasomes than somatic tissues. Furthermore, the gonads were, independently of age, more resistant than
soma to oxidative challenge and, as analyses in reporter transgenic flies showed, retained functional antioxidant responses.
Finally, inducible activation of endogenous Nrf2 (a master regulator of cellular antioxidant responses) in transgenic flies
promoted youthful proteasome expression levels in the aged soma, while RNAi-mediated Nrf2 knockdown resulted in aged
gonads with reduced proteasome functionality. These observations indicate that age-dependent Nrf2 dysfunction is
causative to decreasing somatic proteasome expression during aging. They also support the notion that, given the finite
resources that are available during the lifetime, the distinction between somatic and reproductive tissues necessitates that
the “immortal” germ line is maintained at a functional level that preserves viability across generations, whereas
investment in the “mortal” soma is more limited, as it is destined merely to support the survival of a single generation.

Acknowledgments: This work was supported by EU-FP7 Capacities Grant INsPiRE (REGPOT-CT-2011-284460).
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A holistic evolutionary and structural study of Flaviviridae provides insights into the function and inhibition of HCV
helicase

Vlachakis Dimitris, Koumandou Vassiliki Lila, Kossida, Sophia

Bioinformatics and Medical Informatics Team, Biomedical Research Foundation, Academy of Athens, Athens, Greece

Viruses of the Flaviviridae family are the causative agents of many common and devastating diseases, including hepatitis,
yellow fever and dengue fever. As there is currently no available anti-Flaviviridae therapy, there is urgent need for the
development of efficient antiviral pharmaceutical strategies. Viral RNA helicases are involved in duplex unwinding during
the RNA replication of the virus. These helicases represent very promising antiviral targets. Herein, we report a complete
phylogenetic analysis of RNA helicases across Flaviviridae, alongside an in-depth evolutionary analysis which revealed a
series of conserved and invariant amino acids that are predicted to be key to the function of the helicase. Structural
molecular modelling revealed the strategic significance of these residues based on their relative positioning on the 3D
structures of the helicase enzymes, which may be used as pharmacological targets. We previously reported a novel series
of highly potent HCV helicase inhibitors, and we now reassess their antiviral potential using the 3D structural model of the
invariant helicase residues. We find that the most active compound of the series, compound C4, exhibited an IC50 in the
submicromolar range, whereas its stereoisomer (compound C12) was completely inactive. Useful insights were obtained
from molecular modelling and conformational search studies via molecular dynamics simulations. C12 tends to bend and
lock in an almost "U" shape conformation, failing to establish vital interactions with the active site of HCV. On the contrary,
C4 spends most of its conformational time in a straight, more rigid formation that allows it to successfully block the
passage of the oligonucleotide in the ssRNA channel of the HCV helicase. This study paves the way and provides the
necessary framework for the in-depth analysis required to enable the future design of new and potent antiviral agents.

Effect of non-contact current transfer in protein crystallization: experiments with two model proteins

Boltsis Ilias!, Lagoumintzis George!, Giastas Petros?, Chatzileontiadou Demetra S.M.3, Tzartos S. Socrates!?,
Leonidas Demetres D.3, Poulas Konstantinos?

1 Department of Pharmacy, University of Patras, Greece; ? Hellenic Pasteur Institute, Department of Biochemistry, Athens,
Greece; 3 Department of Biochemistry and Biotechnology, University of Thessaly, Greece

The growth of protein crystals, suitable for X-ray crystallography is known to be the basic element of the protein structure
determination. Crystallographers face problems such as the amount of the protein, the availability of high-quality protein
crystals and the control of the crystal size in a daily basis. Many efforts have been made to improve crystallization process
with the use of magnetic fields, electro-focusing, and internal or external electric fields. Electric fields are a significant
methodological advancement and have been used in order to enhance nucleation and crystal growth. In this work, the
influence of a non-contact current transfer upon the crystallization of two model proteins -lysozyme and RNase A-, was
investigated using a prototype ion-generator device. The device is capable of producing an equivalent of microcurrent that
can be transmitted wirelessly by spraying negatively charged ions using available air gases (02) as a transfer medium. For
our crystallization experiments the OryxNano robot was used in a sitting drop vapour diffusion setup. From a
crystallographic point of view, non-contact current transfer clearly enhances crystal formation process of the two proteins,
in terms of speed and quality of crystal formation. The crystal quality and the three-dimensional structure of lysozyme
grown with and without the electric field influence was analysed by means of X-ray diffraction. Our results indicate a
considerable positive effect on the quality of the crystal diffraction pattern after non-contact current transfer, pin pointing
the great value of the technique and its potential implementation in routine protein crystallization.
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Modeling, substrate docking and mutational analysis identify residues essential for function and specificity of a major
fungal purine transporter

Emilia Krypotou?, George Lambrinides?, Thomas Evangelidis?, Emmanuel Mikros? and George Diallinas!

1 Faculty of Biology, University of Athens, Panepistimiopolis, Athens 15784, Greece; 2 School of Pharmacy, University of Athens,
Panepistimiopolis, Athens 15771, Greece

The AzgA purine/H* symporter of the filamentous ascomycete Aspergillus nidulans is the founding member of a
functionally and evolutionary distinct transporter family present ubiquitously in fungi, several bacteria and plants. Here
we show that a valid AzgA topological model can be built based on the crystal structure of the Escherichia coli uracil
transporter UraA, which is member of the Nucleobase-Ascorbate Transporter (NAT/NCS1) family. The model consists of
14 transmembrane a-helical, segments (TMSs) and cytoplasmic N- and C-tails. A distinct compact core of 8 TMSs, made of
two intertwined inverted repeats (TMS1-4 and TMS8-11), is topologically distinct from a flexible gate domain (TMS5-7 and
TMS11-14). A putative substrate binding cavity is visible between the core and the gate domains. Substrate docking
approaches and mutational analysis led to the identification of residues essential for substrate binding and/or transport
(Thr49, G129, N131, Asp342, Glu394 and Ser395). These results support the idea that AzgA is a distant member of the NAT
family. Given the lack of mammalian AzgA homologues and the presence of essential AzgA-like transporters in microbial
pathogens, we discuss the possibility of using AzgA homologues as specific targets or gateways of highly targeted
antimicrobials.

Structural and functional studies on La and RRM1 motifs of an important tRNA-associated chaperone

Vourtsis ]. Dionysios!, Apostolidi Maria?, Argyriou Aikaterini!, Chasapis Christos!, Konstantinidou Parthena?,
Drainas Denis?, Bentrop Detlef3, Stathopoulos Constantinos?, Spyroulias Georgios A.1

1 Department of Pharmacy, University of Patras; ? Department of Biochemistry, School of Medicine, University of Patras,
Patras, Greece; 3 Institute of Physiology 11, University of Freiburg, Freiburg, Germany.

La/SSB protein is an important chaperone of RNA polymerase III transcripts, including premiRNAs. It guides accurate
maturation of pre-tRNAs, while protecting them at the same time from random degradation. La/SSB is found in abundance
within nuclei, and studies have shown that it is up-regulated during oncogenesis, a cellular perturbation which requires
elevated protein synthesis rates. Originally discovered in patients with systemic lupus erythematosus and Sjogren’s
syndrome, it contains a characteristic conserved, predominantly helical structure, termed “La motif’ and two RNA binding
motifs (RRM1 and RRM2). So far, the structure of full-length La protein remains elusive. Scattered structural data of the La
and the RRM motifs from few eukaryotes (including human) provide only limited information on the possible alternative
roles of La/SSB protein in a more dynamic tRNA-dependent cellular network. Therefore we initiated an extensive
structural and functional characterization of a “domain library” of La/SSB which includes several domains of different
length and content. Here, we present the NMR-derived structures of La and RRM1 motifs. Both motifs were found to be
well-folded in “winged-helix” and classical RRM structures, respectively, as revealed by high resolution NMR spectroscopy.
In addition, the RNA binding properties of the La motif were investigated and the interaction interface was identified
through chemical shift perturbation of amide groups in 1H-15N HSQC spectra. Surprisingly, both biochemical and NMR
analysis revealed that La motif can mediate specific protein-tRNA interactions, which has never been reported before and
raises questions on putative hidden specificities of La/SSB protein.

Acknowledgments: EU FP7-REGPOT-2011 “SEE-DRUG” (nr. 285950 to G.S.) & “K. Karatheodoris” Grant 2010 (UPAT Research
Committee to C.S.). The work was supported in part and implemented under the "ARISTEIA" Action of the "OPERATIONAL
PROGRAMME EDUCATION AND LIFELONG LEARNING" and is co-funded by the European Social Fund (ESF) and National Resources
(MIS 1225, No D608 to C.S.).
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Sugar vs sugar: the crystal structures of the first efficient xylose derivatives for the inhibition of glycogen phosphorylase
determined at high resolution

Sotiropoulou Anastasia!, Panetas Ioannis!, Bokor Eva?, Toth Marietta?, Kun Sandor?, Czifrak Katalinz, Koénya B2,
Koppany Csenge?, Kulcsar Laszlo?, Czibere Laszlo?, Docsa Tibor3, Gergely Pal3, Somsak Laszlo?, Chrysina Evangelia!

I Institute of Biology, Medicinal Chemistry and Biotechnology, National Hellenic Research Foundation, Greece; 2 Department of
Organic Chemistry, University of Debrecen, Hungary; 3 Department of Medical Chemistry, Medical and Health Science Centre,
University of Debrecen, Hungary

Pursuing new therapeutic interventions for type 2 diabetes has directed research efforts towards a more thorough
investigation of the existing information to ensure that maximum knowledge is derived. This odyssey has been aided by X-
ray crystallography, an irreplaceable tool to elucidate the structure function relationships underlying macromolecular
targets involved in the disease. In this context, the distinct binding sites of glycogen phosphorylase (GP), responsible for
glucose homeostasis through glycogen metabolism have been probed with a number of compounds. The most intensively
investigated of those have been derivatives of glucopyranose (GPIs) that were shown to achieve strong inhibition of the
enzyme activity when large aryl groups were introduced in the aglycon. This was attributed to the favourable contacts
formed in the so-called B-pocket of the active site with the residues lining this subsite as revealed by their 3D structure.
GPIs could hence, be considered as potential means for therapeutic intervention in type 2 diabetes as well as some other
diseased states (e.g. early cardiac and cardiovascular disease in non-diabetics, cardiac arrhythmias, ischemic injuries,
tumour growth) [1-2]. With the aim to further investigate the effect of the sugar configuration a series of xylose derivatives
were prepared with aglycons. The crystal structure of two of those compounds were determined at high-resolution (1.63 A
and 1.7 A) using synchrotron radiation at beamline P14, Petra III, EMBL-Hamburg Unit giving for the first time new
insights on the importance of the sugar moiety in the binding affinity of the ligands and the structure-based design of new
antidiabetics.
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Aldh1b1 regulates the timing in pancreas lineage segregation and beta cell maturation
Ninou Elpiniki!, Anastasiou Vivian?, loannou Marilia3, Gouti Mina4, Serafimidis Ioannis?, and Gavalas Anthony?

I Biomedical Research Foundation of the Academy of Athens, Greece; 2 Paul Langerhans Institute Dresden, Germany; 3 Imperial
College, UK; * National Institute for Medical Research, UK

Aldehyde dehydrogenase activity is increasingly associated with stem and progenitor cells but its functional significance
remains uncertain. We identified Aldh1b1 as a marker for pancreas progenitor cells. Aldh1b1 is exclusively expressed in
the emerging pancreatic buds in a Pdx1 dependent manner. Subsequently, Aldh1b1 is expressed in both the tips and trunks
of the developing pancreatic epithelium and its expression in the latter is Ngn3 dependent. In the adult, Aldh1b1 persists in
very rare centroacinar-like cells but the number of Aldh1b1+ cells expands greatly during the regenerative response that
follows streptozotocin or caerulein treatment. Thus Aldh1b1 expression is associated with pancreas stem and progenitor
cells during development and in the adult. To address the role of Aldh1b1 in pancreas development we generated a lacz
knock-in mouse strain. Aldh1b1 null mice are viable and fertile but defects in pancreas morphogenesis are evident already
during embryo development. The timing of the emergence of endocrine progenitors and differentiated acinar and ductal
cells is altered in the null embryos. In newborn null animals, islet morphology and insulin expression are disrupted and
this is not corrected during postnatal development. Adult null mice display a disruption of islet architecture, lower ratio of
mature to immature secretory granules in the beta cells as well as associated glucose intolerance and age dependent onset
of hyperglycaemia. Therefore, Aldhlb1 regulates the timing of pancreas lineage specification and is important for
subsequent functional maturation of beta cells. Incomplete maturation manifests later in life with hyperglycaemia and
glucose intolerance

miR-21 suppresses SOX2 and regulates human mesenchymal stem cell properties
Ourania Trohatou'?, Dimitra Zagoura'?, Vasiliki Bitsika'3, Kalliopi I. Pappa#, Aristidis Antsaklis*,
Nicholas P. Anagnou'? and Maria G. Roubelakis!?

I Laboratory of Biology, University of Athens, School of Medicine, Athens, Greece; ? Cell and Gene Therapy Laboratory, Center of
Basic Research II, Biomedical Research Foundation of the Academy of Athens (BRFAA), Athens, Greece; 3 Biotechnology
Laboratory, Centre of Basic Research, Biomedical Research Foundation of the Academy of Athens (BRFAA), Athens, Greece; *
First Department of Obstetrics and Gynecology, University of Athens School of Medicine, Athens, Greece

MicroRNAs (miRNAs) have recently been shown to act as regulatory signals for maintaining stemness and determining the
fate of adult and fetal stem cells, such as human mesenchymal stem cells (hMSCs). hMSCs constitute a population of
multipotent stem cells that can be easily expanded in culture and are able to differentiate into many lineages. We have
isolated two subpopulations of fetal MSCs from amniotic fluid (AF) known as spindle (SS) and round-shaped (RS) cells and
characterized them based on their phenotypes, pluripotency, proliferation rates and differentiation potentials. In this
study, we analyzed the miRNA profile of MSCs derived from AF, bone marrow (BM) and umbilical cord blood (UCB). We
initially identified 67 different miRNAs that were expressed in all three types of MSCs but at different levels, depending on
the source. A more detailed analysis revealed that miR-21 was expressed at higher levels in RS-AF-MSCs and BM-MSCs
compared with SS-AF-MSCs. We further demonstrated for the first time a direct interaction between miR-21 and the
pluripotency marker Sox2. The induction of miR-21 strongly inhibited Sox2 expression in SS-AF-MSCs, resulting in reduced
clonogenic and proliferative potential and cell cycle arrest. Strikingly, the opposite effect was observed upon miR-21
inhibition in RS-AF-MSCs and BM-MSCs, which led to an enhanced proliferation rate. Finally, miR-21 induction accelerated
osteogenesis and impaired adipogenesis and chondrogenesis in SS-AF-MSCs. Therefore, these findings suggest that miR-21
might specifically function by regulating Sox2 expression in human MSCs and might also act as a key molecule determining
MSC proliferation and differentiation.

10



% CONGRESS of the
' HELLENIC SOCIETY of

th

s .

g K
ORAL PRESENTATIONS

HP1 dynamics reports a continuum of chromatin states in pluripotent and terminally differentiated cells.
Christogianni Anastasia*!, Soupsana Katerina*23, Chatzantonaki Eleftheria*3, Giannios loannis'?,
Politou S. Anastasia?3 and Georgatos Spyros!3

Stem Cell and Chromatin Group, The University of loannina, School of Medicine, The Laboratories of Biology! and Biological
Chemistry? and 3 The Institute of Molecular Biology and Biotechnology-Biomedical Division (IMBB) FORTH-ITE loannina,
Greece; # Equally contributing authors

Differences in the diffusional mobility of heterochromatin protein-1 (HP1) and other chromatin-associated proteins are
often interpreted in the context of the euchromatin-heterochromatin divide, which assumes that loosely and tightly packed
chromatin contain distinct anchorage sites and represent two fundamentally different microenvironments. However,
accumulating information now suggests that the diffusion rates of HP1 within similarly compacted domains vary more
than three orders of magnitude, depending on cell type and differentiation state. Prompted by these findings, we have
revisited HP1 dynamics, monitoring the behaviour of two HP1 variants (HP1a and HP1y® in mouse embryonic stem cells
and wild type or ichthyosic fibroblasts. Results obtained by fluorescence recovery/loss after photobleaching (FRAP/FLIP)
show that HP1 dynamics exhibit significant variation at both the ensemble (cell population) and the single-cell/single-
aggregate level. Correlation of FRAP/FLIP data with results obtained by genome-wide microarray screens, quantitative
PCR and quantitative immunofluorescence strongly suggest that, beyond the differences between euchromatin and
heterochromatin, the variable dynamics of HP1 reflect a rolling continuum of chromatin states. Interestingly, this “dynamic
plasticity” is more obvious in heterochromatic regions than in euchromatic areas of the cell nucleus, indicating that
developmental transitions concern primarily the remodelling of compacted chromatin.

Two neurogenic factors, Cend1 and Neurogenin-2, drive astrocytic and MEFs' reprogramming towards multipotency and
neurogenesis

Aravantinou Fatorou Aikaterini?, Berninger Benedict?, Matsas Rebecca! and Thomaidou Dimitra?

I Cellular & Molecular Neurobiology, Hellenic Pasteur Institute, Athens, Greece; 2 Mainz University, Physiological Chemistry
Department, Germany

Recent studies demonstrate that astroglia isolated from non-neurogenic brain regions has the potential to be
reprogrammed into functional neurons through forced expression of factors instructing neurogenesis. Based on our
previous studies on the potential of the neurogenic gene Cendl in directing NSCs to exit the cell-cycle and acquire a
neuronal phenotype, in parallel with evidence demonstrating Cend1 activation by genes of the neurogenin family, we
explored the reprogramming potential of Cend1 and Neurogenin-2 on postnatal cortical astrocytes. To this end, forced
expression of either Cend1, Neurogenin-2 or both, resulted in trans-differentiation of astrocytes towards the neuronal
lineage, as they were exhibiting differentiated neuronal morphology and expressed B-III-tubulin and neuronal subtype-
specific markers, GABA and TH.Only in double-transduced cultures, Cend1*/Ngn2* astrocytes formed high proliferating
spheres (astrospheres) of Glast*/Nestin* cells, which, in the absence of growth factors, differentiated into neurons,
astrocytes and oligodendrocytes, implying their neural stem cell-like properties. In order to investigate whether Cend1 and
Ngn2 have a broader neurogenic potential and are capable of trans-differentiating more distant in lineage cell types, we
transduced mouse embryonic fibroblasts (MEFs) with lentiviral vectors expressing the two molecules. Our results indicate
that forced expression of Cend1, Ngn2 or both resulted in MEFs reprogramming, initially towards neural progenitors and
at later stages towards neurons. This finding demonstrates that common reprogramming mechanisms exist instructing
neuronal trans-differentiation of different cell types. It also highlights the existence of a group of common factors that
inactivates the differentiated cell program and activates genes associated with NSCs proliferation and differentiation state.
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Cloning, expression, purification and biological activity of Human Soluble Stem Cell Factor (hr sSCF) in E.Coli cells
Gavriilidis George, Papadopoulou C. Lefkothea, Tsiftsoglou S. Asterios
Laboratory of Pharmacology, Department of Pharmaceutical Sciences, Aristotle University of Thessaloniki, 54124, Greece

Human Stem Cell Factor (SCF) is a proinflammatory cytokine and a growth factor for various biological systems, including
the hematopoietic system. SCF forms dimmers and activates its transmembrane RTK (Receptor Tyrosine Kinase) receptor,
c-Kit. SCF can be found either in a transmembrane (mSCF) or in a soluble form (sSCF). Recombinant human soluble SCF is
important not only as a research tool but also as a biotherapeutic due to its usage, along with G-CSF, in the ex vivo
expansion of hematopoietic stem cells. Here, we present the cloning and the production of human recombinant sSCF as
well as an assessment of its biological activity. The CDS region of the human SCF was isolated from total mRNA of placental
origin and was cloned into the fusion plasmid vector pCR2.1. The CDS region of the human sSCF was isolated from the
recombinant plasmid pCR2.1-SCF and was cloned in the fusion plasmid expression vector pET-16b. C43 (DE3) E.Coli,
transformed with the recombinant plasmid pET-16b-sSCF, expressed the recombinant sSCF. The recombinant sSCF protein
was solubilized from the inclusion bodies using L-Arginine 1M. It is believed that L-Arginine also properly refolded the
protein of interest. Recombinant sSCF was added in c-Kit* K562 cell suspension culture and found to be biologically active,
by augmenting cell growth, diminishing cell death and increasing the rate of DNA synthesis

Correlation between growth, survival and gene expression boundaries of Listeria monocytogenes in response to acid and
osmotic stress

Makariti P. Ifigeneia?, Printezi Antonial, Zeaki Nikoleta?, Skandamis N. Panagiotis?!
1 Agricultural University of Athens, Athens, Greece; 2 Lund University, Lund, Sweden

Listeria monocytogenes is known to possess multiple adaptive response mechanisms that assist the organism in surviving
under extremely stringent conditions. Little, though, is known about the physiology and particularly the transcriptional
changes that occur in L. monocytogenes under conditions marginal for growth. Hereby, we aimed to correlate the
expression levels of stress- (gadZ, sigB) and virulence-associated genes (prfA), following habituation under suboptimal acid
and osmotic conditions with subsequent resistance to lethal acid stress (pH 2.0 with HCI). Two strains of L. monocytogenes
(serotypes 4b, 1/2a) were independently inoculated in culture media containing various combinations of NaCl (0-10%
w/V) and pH (4.8-6.4) and stored at 70C for up to 10 days.

Results showed that L.monocytogenes strains could differ in their growth and/or survival limits, regarding pH, NaCl
presence and storage temperature, and the resulted interface is significantly affected by storage time. Furthermore,
monitoring the changes in gene expression during storage, pointed out a possible association of boundaries in expression
of virulence and stress related genes with habituation under suboptimal acid and osmotic stress. High survival, as
manifested by low log reductions and high DpH=2.0 values after exposure to pH 2.0, coincided with sigB upregulation and
high gad2 expression levels after 2 or 6 days of habituation under the aforementioned sub-optimal pH and NaCl levels.
Conversely, low survival was correlated with sigB down-regulation and lower gad2 expression compared to the other
cases. These trends in gene expression suggest that either the direction or the level of sigB and gadZ expression may
correlate with the growth boundaries and acid resistance of L. monocytogenes. Notably, habituation to all conditions and
subsequent exposure to extreme acid stress always induced virulence (prfA) gene expression, suggesting the stimulatory
effect of acid and osmotic stress to virulence of this pathogen.

Overall, mapping the molecular physiology of pathogen in probability terms (i.e., genes switch on vs switch off) as
described by gene expression/no expression interface, along with phenotypic observations could facilitate the accurate
stochastic assessment of the virulence potential of the organism, under conditions that may be encountered during food
manufacturing and storage.
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Engineering bacteria for the discovery of potential therapeutic compounds against protein misfolding diseases
Skretas Georgios
Institute of Biology, Medicinal Chemistry & Biotechnology, National Hellenic Research Foundation, Athens, Greece

It has now been widely recognized that a variety of serious human diseases with an enormous socioeconomic impact, such
as Alzheimer’s disease, Parkinson’s disease, certain types of cancer, type Il diabetes, etc., are initiated by a common
mechanism: the misfolding of specific proteins. Today, no therapeutic treatments exist for the vast majority of these
disorders. Here, we describe the use of engineered bacterial cells as a platform for the discovery of potential therapeutics
against such protein misfolding diseases (PMDs). The topic of the described research is the directed evolution of small
molecules with the ability to bind to and restore the problematic folding of PMD-associated proteins. To achieve this,
Escherichia coli cells are first engineered to biosynthesize large libraries of test compounds exhibiting high levels of
chemical and structural diversity. Then, the same cells are modified further so that they allow the identification of the rare
molecules with the ability to bind to and correct the folding of particular misfolding-prone and PMD-associated proteins
(MisPs) with the use of a genetic screen. Lead compounds identified by this initial screen, are then subjected to more
detailed evaluation by biochemical and biophysical methods of protein analysis, and their ability to inhibit MisP-induced
pathogenicity is tested using appropriate human cell assays or in vivo models of the disease of interest. The molecules
capable of rescuing the misfolding of the target MisP and of antagonizing its associated pathogenicity become drug
candidates against the specific disease. We will describe our efforts to identify such “pharmacological chaperones” against
the misfolding of the amyloid  (AB) peptide and of certain carcinogenic misfolded variants of human p53, with the aim of
developing potentially therapeutic compounds against Alzheimer’s disease and cancer, respectively

Food related streptococci beyond Streptococcus thermophilus: friends or foes? A comparative genomics approach

Papadimitriou Konstantinos!, Anastasiou Rania!, Mavrogonatou Eleni?, Blom Jochen3, Papandreou Nikos*,
Hamodrakas Stavros*, Ferreira Stéphanie®, Renault Pierre¢, Supply Philip5 7.8 910, Pot Bruno” 8 919,

Tsakalidou Effie!

1 Agricultural University of Athens, Athens, Greece; 2 National Centre for Scientific Research “Demokritos”, Athens, Greece; 3
Bielefeld University, Bielefeld, Germany; 4 University of Athens, Athens, Greece; ° Genoscreen Genomic Platform and R&D, Lille,
France; ¢ Institut National de la Recherche Agronomique, Jouy-en-josas, France; 7 Institut Pasteur de Lille, Lille, France;

8 INSERM, Lille, France; ° Centre National de la Recherche Scientifique, Lille, France; 1° University of Lille Nord de France, Lille,
France

Streptococcus thermophilus is the only Streptococcus used in food fermentations which during its adaptation to the milk
environment evolved through loss-of-function events resulting in a diminished pathogenic potential. Nevertheless,
additional streptococcal species like Streptococcus macedonicus and Streptococcus infantarius can be found in fermented
foods especially of dairy origin. Both species belong to the Streptococcus bovis/Streptococcus equinus complex (SBSEC),
formerly known as S. bovis group. Members of the SBSEC have been associated with human disease including endocarditis
and colon cancer. Here we perform comparative genomics among dairy and clinical SBSEC members with complete
genome sequences. Streptococcus macedonicus, S. infantarius and Streptococcus pasteurianus seem to have undergone
reductive evolution resulting in significantly diminished genome sizes and increased percentages of potential pseudogenes
when compared to Streptococcus gallolyticus subsp. gallolyticus. In addition, the three species seem to have lost genes for
catabolizing complex plant carbohydrates and for detoxifying toxic substances previously linked to the ability of S.
gallolyticus to survive in the rumen. Both S. macedonicus and S. infantarius have features that could support adaptation to
milk, including extra gene clusters for lactose and galactose metabolism and loci acquired through horizontal gene transfer
with potential donors the dairy Lactococcus lactis and S. thermophilus. In addition, the two species lack several
pathogenicity-related genes found in S. gallolyticus, like the two pilus operons pill and pil2. Clearly, S. macedonicus and S.
infantarius present traits of adaptation to milk and a diminished pathogenic potential, however more research is needed
before they can be used in food fermentations.
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Identification and cloning of all two-component systems from Thermus thermophilus HB8 and their molecular cross-talk
Vassilikos Lazaros, Papi Rigini, Resvani Panagiota, Zisi Maria, Kapeta Suzanne Kyriakidis A. Dimitrios

Aristotle University of Thessaloniki, Department of Chemistry, Laboratory of Biochemistry, Thessaloniki, Greece

Prokaryotes employ relatively simple signal transduction systems, which usually consist of one or two proteins, to adapt to
internal and external stimuli. Two-component systems (TCSs) typically consist of a transmembrane sensor histidine kinase
(HK) receptor and a response regulator (RR), which is activated via histidine-aspartate phosphorelay. Since the complete
genome of Thermus thermophilus HB8 has been sequenced, 11 HKs and 14 RRs were identified based on the comparative
study of several databases involving genome and protein family domain annotations. The genes of all TCSs are located on
the bacterial chromosome except for a cognate pair that is found on the pTT27 megaplasmid. For the functional
characterization of all TCSs in vitro, the full-length coding sequences of the 14 RRs and 11 HKs were amplified. Eight of the
HKs were constructed at their truncated form by removing the predicted amino-terminal transmembrane regions. Each
amplified sequence was cloned into pET-29c vector and purification of the overexpressed proteins was carried out by
affinity metal chromatography. Results from in vitro phosphorylation assays revealed the communication of the cognate
pairs, as well as other less intense interactions, raising the possibility that the cross-talk in signal transduction takes place
between TCSs in T. thermophilus.
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Genetic and antigenic characterization of influenza viruses circulating in Southern Greece during the winter period
0f2012-2013

Kossyvakis Athanassios, Pogka Vasiliki, Kalliaropoulos Antonios, Moutousi Afroditi, Emmanouil Mairy,
Horefti Elina, Sgouras N Dionyssios, Mentis F Andreas

Hellenic Pasteur Institute, National Influenza Reference Laboratory of Southern Greece, Athens, Greece

Influenza viruses are characterized by a unique genome structure, causing genetic instability, especially to the genes of
haemagglutinin (HA) and neuraminidase (NA). This study aimed to identify the antigenic and genetic variation of influenza
viruses circulated in Southern Greece during the 2012-2013 winter period. Respiratory specimens from influenza-like
illness cases were sent weakly to the National Influenza Reference Laboratory of Southern Greece for influenza
identification. Representative isolates were further compared to the vaccine components for antigenic relatedness by
haemagglutination-inhibition (HI) method. For genetic characterization several overlapping set of primers spaning the
whole length of HA and NA genes were used. Phylogenetic analysis was constructed using the neighbour-joining approach
implemented in MEGA 5.0. Influenza presence was confirmed in 337 of 1173 cases (28.7%) and included 201 A(H3N2),
121 A(H1N1)pdmO09 and 15 influenza B viruses. Phylogenetic analysis of 48 influenza A strains indicated clustering within
group 3C of the Victoria/208 clade for the A(H3N2) and within groups 6 and 7 for the A(H1IN1)pdmO09 viruses,
respectively. B viruses clustered within group 2 of the Yamagata lineage. Sequencing of the influenza A strains revealed
unique amino acid variations in all antigenic sites of the HA glycoprotein. Variations were also observed in the N-linked
glycosylation sites. Antigenic characterization indicated that all isolates showed sufficient reactivity with antisera raised
against the vaccine viruses. Our findings confirm the genetic instability of influenza viruses and highlight the importance of
continuous molecular surveillance as the basis of effective management of influenza epidemics, as well as for vaccine
evaluation.

Investigating the role of the Histidine Decarboxylase Gene in Tourette Syndrome etiology
Potamianou Hera!, Karagiannidis Iordanis?, Georgitsi Marianthi!, Alexander John?, Karaiskos Spyros?,

Heiman Gary?3, Deng Lily%3, Xing Jin?3, Sun Nawei?3, Nasello Cara?3, Sandor Paul*, Barr Cathy*, Tischfield Jay?3,
Paschou Peristera?!

1 Department of Molecular Biology and Genetics, Democritus University of Thrace, Greece; 2 Department of Genetics, Rutgers
University, Piscataway, NJ, USA; 3 Human Genetics Institute of New Jersey, Piscataway, NJ, USA; Toronto Western Research
Institute, University Health Network, Toronto, Ontario, Canada

Gilles de la Tourette Syndrome (TS) is a childhood onset neurodevelopmental disorder with complex genetic background
that manifests as multiple motor and vocal tics and high comorbidity rates with other neurodevelopmental disorders.
While previous studies suggest that genetic and environmental factors contribute to the etiology of the disorder, its
pathophysiology remains largely unknown. Recent studies report the possible implication of the histamine decarboxylase
(HDC) gene, which is the key enzyme in histamine production, suggesting histaminergic dysfunction may play a role in the
etiology of TS. We recently investigated variation across the HDC gene for association with TS by interrogating 12 tagging
SNPs (tSNP) across the region in a large sample of 520 nuclear families originating from seven European populations as
well as Canada. Strong over-transmission of alleles at two SNPs (rs854150 and rs1894236) in the joint dataset was
observed, as well as statistically significant associated haplotypes. Using a subset of these samples, we sequenced the
complete HDC gene in 383 individuals with TS using next generation high-throughput sequencing technology. Upon
analysis of the results using VAAST software we identified novel and known variants in the coding region of HDC gene. The
majority of the TS patients carrying these variants had been previously found to carry at least one HDC tSNP significantly
associated with TS. Further investigation of the frequency of the identified coding variants in ethnically-matched control
individuals is required in order to elucidate the role and relative contribution of the histaminergic pathway in TS etiology
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Mitochondrial tRNA mutations association with Alzheimer’s disease
V. Kollia?, A. Grammatikopoulos!, V. Theodoropoulou?, C. Stanatis?, G. Xatzigeorgiou?!, Z. Mamouris! and A. Zifa?!

I Department of Biochemistry and Biotechnology, University of Thessaly, Larissa; 2 Department of Medicine, University of
Thessaly, Larissa

A number of studies suggest that mitochondrial dysfunction plays an important role in the pathogenesis of Alzheimer
disease. In mitochondria of AD patients have been observed several changes both in their structure and function which
lead to overproduction of ROS and reduced energy production resulting in neuron damage. To shed light on the role of the
mitochondrial genome in the etiology of Alzheimer we analyzed the mitochondrial tRNA genes and part of their flanking
regions in 100 patients with AD compared with a set of 204 healthy controls. Even though, tRNA genes consist of 10% of
mitochondrial genome, they are characterized by high mutation frequency resulting in synthesis of proteins creating
pathogenic phenotypes. We found a total of 48 mutations in 71 out of 100 AD patients. 27 of 48 mutations were not found
in control group, 21 of 48 were observed at a significantly lower frequency (p=0,0172), while none of the combinations of
mutations detected in AD patients were observed in the controls. Some of these mutations classify patients in different
haplogroups, U (6%) and K (4%), in which none of controls are being classified. 9 out of the 48 mutations have already
been related to other mitochondrial diseases, while 8 have not been identified before. Our study shows that mitochondrial
tRNA mutations, along with specific rRNA, ND1 and ND3 mutations, are significantly more frequent in AD patients than in
the controls and is the accumulation of a subgroup of mutations, so the mtDNA genetic backgrounds that are correlated
with AD rather than individual mutations.

The role of insulin and insulin resistance in macrophage activation and M1/M2 polarization
Eleftheria Ieronymaki'!, Manolis Theodorakis?, Eleni Vergadi?, Katerina Vaporidi?, Andrew Margioris!,
Aristides Eliopoulos3 and Christos Tsatsanis!

1Dept of Clinical Chemistry, 2Dept of Intensive Care Medicine and 3Dept of Basic Sciences,University of Crete Medical School,
Heraklion, Crete, Greece

Obesity is characterized by low-grade inflammation and increased risk of infection, but not with worse outcome of patients
with in sepsis and acute lung injury. Hyperinsulineamia and insulin resistance, are commonly found in obese patients.
Macrophages, key components of innate immunity are associated with obesity-related pathologies, and metabolic factors,
like insulin, directly act on their function. In this study, we evaluated the role of insulin and resistance on macrophage
activation and polarization. Exposure of thioglycolate-elicited macrophages from wild type (WT) mice to high
concentration of insulin rendered them insulin resistant. Insulin resistant macrophages had reduced responses to LPS in
terms of pro-inflammatory cytokine production and expressed elevated levels Arginase-1, Fizz-1 and Ym-1, markers of M2
polarization. Similarly, macrophages from Akt2-/- mice, from mice lacking IGF1R from macrophages (LysMCre*/IGF1/),
or from mice fed with High Fat Diet (HFD), were also insulin resistant and obtained M2 characteristics, being upregulation
of Argl, Ym1 and Fizz1. In the polymicrobial sepsis model of cecal ligation and puncture (CLP) mice fed with HFD had
reduced levels of pro-inflammatory cytokines in the BALF and alveolar macrophages expressed elevated levels of M2
markers, compared to mice fed with ND. These data suggest that insulin resistance promotes an anti-inflammatory M2
macrophage phenotype and reduces systemic and pulmonary inflammation in response to polymicrobial sepsis.

Work was supported by EU and national funds under the program ARISTEIA I (no2071).
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The miR-224-KLK15 axis in prostate tumors: Deregulation and prognostic significance
Mavridis Konstantinos!, Stravodimos Konstantinos?, Scorilas Andreas!

1 Department of Biochemistry and Molecular Biology, University of Athens, Panepistimiopolis, Athens, Greece; ? First Urology
Department, Medical School, University of Athens, “Laiko” General Hospital, Athens, Greece.

MicroRNAs are largely implicated in the pathogenesis of prostate cancer by targeting key tumor-related genes, such as
kallikreins (KLKs). The present study aims to concurrently analyze the expression of miR-224 and its target, KLK15, in
prostate tumors in order to reveal any translationally relevant deregulations. Total RNA was extracted from prostate
cancer (CaP) cell lines and prostate tumor tissues. MiR-224 and KLK15 expression levels were measured using optimized
gRT-PCR methods. Interestingly, KLK15 was heavily overexpressed in malignant and more advanced prostate tumors,
whereas miR-224 was significantly downregulated in the aforementioned biological settings. A weak inverse correlation
was observed in benign tumors, which was significantly strengthened in CaP samples (rs=-0.434, p<0.001), indicative of an
in vivo deregulated interaction. A promising prognostic potential was identified both for KLK15 (HR = 3.36,p = 0.038)
and miR-224 (HR=0.314, p = 0.013). The miR-224-KLK15 axis can prove to provide helpful translational applications for
CaP and, according to our work in progress, for other major urological malignancies.

Acknowledgements: This research has been co-financed by the European Union (European Social Fund - ESF) and Greek national
funds through the Operational Program "Education and Lifelong Learning" of the National Strategic Reference Framework (NSRF)-
Research Funding Program: THALES. Investing in knowledge society through the European Social Fund. (UoA-BIOPROMO, MIS
377046).
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Establishment of a 3-Dimensional Differentiated Hepatocyte Culture System for the Investigation of the Role of MicroRNAs
in Hepatocellular Carcinoma

Dafou Dimitra!, Vallianou Ioanna!, Hytiroglou Prodromos? Poutahidis Theofilos3, Hadzopoulou-Cladaras
Margarita?

1 Department of Genetics, Development and Molecular Biology, School of Biology, Aristotle University, Thessaloniki, Greece; ?
School of Medicine, Aristotle University, Thessaloniki, Greece; 3 School of Veterinary Medicine, Aristotle University,
Thessaloniki, Greece.

Hepatocellular carcinoma (HCC) has been widely studied in 2D models using cultured cancer cells growing as a monolayer.
3D in vitro models have been used as a compromise between 2D cultures of isolated cancer cells and the manufactured
complexity of human cancer xenografts. HNF4a transcriptional silencing contributes to HCC formation through a
differentially altered microRNA (miRNA) profile. This study aims to create a more biomimetic 3D HCC model and find
correlations between cell phenotypic behavior and gene expression changes of specific miRNAs (mir24) that contribute to
HCC carcinogenesis and metastasis. Huh7 cells cultured in PolyHema-coated surfaces form spheroids up to 100 pm in
diameter within 72hr and up to 1 mm with long-term culture (10 days), with distinct architectural features reminiscent of
the in vivo state. HCC spheroids were characterized by immunohistochemistry for the expression of tissue specific markers
such as E-cadherin, HEPAR1, a-fetoprotein, glypican -3 and glutamine synthetase. Viability and apoptosis were assessed by
Ki67 and Bcl-2 staining, respectively. Comparative analysis of the malignant phenotype of HCC spheroids with miR24-
mediated HNF4a silencing with corresponding antagomir and negative controls, has shown significant increase in
proliferation, migration and invasion properties, supported also by Live/Dead viability assays. Real-time quantitative PCR
arrays are being used to assess the biological effects of miR24-related HNF4a deregulation on epithelial-to-mesenchymal
transition related networks of Notch and TGF-f signaling. This well-defined in vitro microenvironment provides a versatile
tool to investigate hepatic cell-extracellular matrix and cell-cell interactions, in relation to the biological effects of HNF4a -
related miRNAs deregulations.
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How might alterations of histone acetyltransferases contribute to Urothelial Cell Carcinoma?
Koutsogiannouli A. Evangelia, Hoffmann J. Michéle, Niegisch Guenter, Hader Christiane, Schulz A.Wolfgang
Heinrich Heine University, Dusseldorf, Germany

Bladder cancer is the ninth most common malignancy worldwide. Urothelial Cell Carcinoma (UCC) is the main (90%)
histologic type in Western countries. Genetic changes in UCC cover a wide spectrum and some of them are specific for
subtypes (papillary vs. muscle-invasive) of UCC. Moreover, there are multiple epigenetic changes. Accumulating evidence
indicates that perturbation of histone modifications, prominently acetylation, is associated with cancer development. The
causes and effects of these changes are incompletely understood. Recent studies revealed recurrent mutations in the
histone acetyltransferases (HATs) CBP/p300 in UCC. Additionally, aberrant expression and deregulated levels of these and
other HATSs could also lead to malignant transformation. Notably, inactivating mutations often affect only one allele of
epigenetic regulator proteins. To date, it is unknown how these alterations affect the properties of UCC. We hypothesize
that mutational and expression changes in various HATs create a level of activity optimally conducive to tumor
development and progression. Therefore, we have begun to study expression changes in six HATs (MOZ, MORF, CBP, p300,
GCN5, PCAF) in UCC using tissue samples from cystectomies and a large panel of UCC cell lines, covering the whole
spectrum of the disease, and determine the effects of their experimental up- or down-regulation on essential properties of
urothelial cancer cells. This analysis will elucidate the contribution of these HATs to UCC. Moreover, since mutations of
CBP/p300 are not restricted to UCC, this analysis will shed light on mechanisms of carcinogenesis in other tumors

An IRES-like element identified within the HCV core-coding region mediates internal translation initiation
of the core+1/Short protein in the HCV replicon

Vassilaki Niki!, Kotta-Loizou Ioly?, Sakellariou Panagiotis?, Frakolaki Euseveia!, Bartenschlager Ralf?
and Mavromara Penelope!

1 Molecular Virology Laboratory, Hellenic Pasteur Institute, Athens, Greece; 2Department of Infectious Diseases, Molecular
Virology, University Hospital Heidelberg, Heidelberg, Germany

Translation of hepatitis C virus (HCV) genomic RNA is directed by an internal ribosome entry site (IRES) in the 5'-
untranslated region. We have previously shown that the two conserved RNA stem-loop structures of the core protein
encoding region, SL47 and SL87, are important for HCV genome translation, in cell culture and in vivo. Moreover, we have
reported that an overlapping the core gene open reading frame (core+1 ORF) encodes alternative translation products
including a protein initiated at the internal codons 85/87 (core+1/S). Here, we identified a novel role for SL47 and SL87 as
an integral part of an IRES-like element embedded in the 5’ end of core region that directs core+1/S internal translation
initiation. First, different parts of the 1a and 2a core sequences were tested for their putative IRES activity by insertion in a
dual luciferase system and RNA transfection into Huh7 cells combined with site-directed mutagenesis. The results showed
the presence of a regulatory element within core nt 344-596 that directs internal translation initiation at core+1/S codons
85/87 and that RNA SL47 and SL87 integrity is essential for this activity. Then, we interestingly demonstrated that in the
JFH1 replicon, core+1/S is expressed as the predominant isoform of core+1 protein at early hours of viral
translation/replication cycle. Moreover, core+1/S is expressed independently of the viral IRES or polyprotein initiator
whereas in high correlation with intact RNA SL47 and SL87. Thus, in the HCV replicon, SL47 and SL87 are necessary
elements for the internal IRES-mediated alternative translation of core+1/S protein
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Activation of Corticotropin Releasing Factor receptor type 2 promotes hormone-dependent growth and migration of breast
cancer cells

Koureta Maria!, Papadaki-Anastasopoulou Artemis!, Zarouchlioti Christina?l, Dekavalas Spuridon!, Koffa Maria 2,
Chatzaki Ekaterini?.

1Laboratory of Pharmacology, Department of Medicine, 2Laboratory of Cellular and Molecular Biology, Dept. of Molecular
Biology and Genetics, Democritus University of Thrace, University Campus-Dragana, 68100 Alexandroupolis

Cortocotropin releasing factor (CRF) system plays a central role in the regulation of stress responses. In parallel to their
pituitary and CNS actions, CRF and its homologues Urocortins I, II and IlI, exert important direct biological effects in the
periphery, via activation of two distinct receptors. CRF1 and CRF2 receptors present different pharmacological profiles to
their lignads, and their expression is tissue dependent. Many studies demonstrate that the CRF system could be involved in
the growth and progression of human cancer. Recently, we have shown the expression of both CRF receptors in human
breast cancer biopsies and evaluated their prognostic/diagnostic potential. In the present study, we investigated the
expression of CRF receptors in MCF-7 human breast cancer cell line by immunofluorescence. We then examined the effect
of Urocortin II, a specific CRF2 ligand, in combination to the known mitogen 17-f estradiol on MCF-7 growth and
migration, using the XCELLigence real-time cell monitoring system. Urocortin II did not alter MCF-7 cell growth by each
self, but it enhanced significantly the growth-promoting effect of E2, and this action was reversed by the selective CRF2
antagonist Astressin -2B. On the other hand, Urocortin II caused a dose- and time-dependent increase in the migration
potential of MCF-7 cells, which again was inhibited by astressin2B. Urocortin II also enhanced the migration-promoting
effect of E2. In conclusion, CRF2 specific activation was shown to increase estrogen-dependent growth and migration
potential of breast cancer cells. Further studies will be conducted to unfold molecular events involved in breast
carcinogenesis via specific signaling pathways of the CRF system.

TAK1 plays a central role in NF-kB-dependent IL-8 secretion induced by Helicobacter pylori infection

of gastric epithelial cells

Papadakos S. Konstantinos, Sougleri loanna, Kotsi Elissavet, Mentis F. Andreas, Sgouras N. Dionyssios
Laboratory of Medical Microbiology, Institut Pasteur Hellénique, Athens, Greece

Infiltration of the gastric lamina propria by neutrophil polymorphs is a hallmark of H. pylori (Hp) infection in patients and it
is partly orchestrated by IL-8 secretion induced by gastric epithelial cells, following infection with strains harboring a
functional type IV secretion system (T4SS). Moreover, the bacterial CagA protein which is translocated through the T4SS
has been shown to activate NF-kB thus contributing to IL-8 secretion by gastric epithelial cells (AGS). Intracellular CagA is
hierarchically tyrosine phosphorylated, by host Src and Abl kinases, on repeating EPIYA motifs namely EPIYA-A:
GLKN(ST)EPIYAKVNKKK, EPIYA-B: Q(V/A)ASPEPIY(A/T)QVAKKVNAKI and EPIYA-C: RS(V/A)SPEPIYATIDDLG. Previous
work by our group suggested that early NF-kB induction may involve presence of functional EPIYA-C motifs in CagA and
did not depend upon Erk1/2 or AKT activation. With the aim to study the role of TAK1 in NF-kB-dependent IL-8 secretion
during Hp infection, we infected AGS cells with isogenic mutant strains expressing CagA with variable EPIYA-C
phosphorylation motifs (n=0-3) and their respective EPIFA phosphorylation deficient counterparts and determined levels
of secreted IL-8. In the presence of specific TAK1 inhibitor 5Z-7-Oxozeaenol, a concentration-dependent arrest of IL-8
production was observed during Hp infection, irrespective of the CagA status of phosphorylation. Furthermore, when we
infected TAK1-/- mouse embryonic fibroblasts (MEFs) and their respective control MEFs with the Hp mutants, we
observed NF-kB activation, only in the control MEFs, independent of the expression or the phosphorylation status of CagA.
These results suggest that TAK1 plays a critical role in the induction of the inflammatory process during Hp infection.
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Changes in the transcriptional profile of nucleus pulposus intervertebral disc cells under hyperosmotic conditions
Mavrogonatou Eleni?, Papadopoulos Vassilios?, Kletsas Dimitris?!

I Laboratory of Cell Proliferation and Ageing, Institute of Biosciences and Applications, National Centre for Scientific Research
“Demokritos”, Athens, Greece; 2 The Research Institute of the McGill University Health Centre, McGill University, Montreal,
Canada

Nucleus pulposus intervertebral disc cells are routinely confronted with high osmolality. We have shown that
hyperosmotic stress reduces cellular proliferation by activating a p38-mediated G2 and a p53-dependent G1 cell cycle
arrest, exerting a genotoxic effect. In contrast to several previous reports concerning renal cells, nucleus pulposus cells
residing within a hyperosmotic environment preserved their ability to sense and repair newly introduced DNA damage.
DNA repair occurred under conditions of both hyperosmolar salt and sorbitol, pointing out that early signals emitted by
these solutes are similar and that the osmo-regulatory response of nucleus pulposus cells stems rather from cell volume
alterations than from elevated intracellular ionic concentration. When nucleus pulposus intervertebral disc cells were
investigated at the transcriptome level using the genome array technology, hundreds of genes were found to be
differentially expressed after hyperosmotic treatment. Given that one of the first cellular responses towards extracellular
osmotic alterations is the transcriptional regulation of transporting molecules responsible for the influx and efflux of ions
or organic osmolytes via the cytoplasmic membrane, the observed differential expression of such genes was further
investigated and confirmed by RT-qPCR. In details, seven transporters were found to be up-regulated by high osmolality,
while two were found to be down-regulated. Functional analysis was performed in order to determine the physiological
role of these molecules in nucleus pulposus cells’ osmo-regulatory responses. Understanding disc cells’ physiology after
taking into consideration the conditions of their in vivo physicochemical environment is of great importance for the design
of novel therapeutic approaches

Modulation of pathways underlying distinct cell death mechanisms in two human lung cancer cell lines in response to N-
methyl-N-nitrosourea treatment

Papadodima Olga!, Moulos Panagiotis?, Kolisis Fragiskos3, Chatziioannou Aristotelis!, Pletsa Vassiliki!

I Institute of Biology, Medicinal Chemistry and Biotechnology, National Hellenic Research Foundation, Athens, Greece; ?
Institute of Molecular Biology and Genetics, Alexander Fleming Biomedical Sciences Research Centre, Vari, Greece; 3
Laboratory of Biotechnology, School of Chemical Engineering, National Technical University of Athens, Greece

Despite concerted research efforts, lung cancer is still the leading cause of cancer death worldwide, therefore, new
therapeutic approaches are eagerly needed. Methylating agents constitute a widely used class of anticancer drugs, the
effect of which on human non small-cell lung cancer (NSCLC) has not been adequately studied. We thus studied the effect of
N-methyl-N-nitrosourea (MNU), a model Sn1 methylating agent, on two human NSCLC cell lines; A549(p53*t) and
H157(p53m). MNU induced cell death through a distinct mechanism in the above cell lines; we further investigated the
differential effect of MNU through a time course gene expression profiling study using DNA microarrays at 24, 48 and 72h
of treatment. The number of statistically significant differentiated genes, presenting a minimum of 2 fold alteration in their
expression, is 920 for A549 and 545 for H157 cells. In both cell lines, the MNU-induced alterations in gene expression
became prominent 48h after treatment. Between the two cell lines, only 89 genes were found in common. GO-based
analysis associated gene expression changes with modulation of several biological processes. The most significantly altered
processes in H157 cells related to immune/inflammation response, cell cycle, adhesion and RNA binding while in A549
cells, to DNA repair, cell cycle, cytoskeleton organization and apoptosis. Overall, in A549 cells a significant number of p53
downstream genes were up-regulated, suggesting the induction of a p53-dependent apoptotic mechanism. The results
were further validated through RT-PCR of selected up- and down-regulated genes showing a good correlation with the
microarray data.

Keywords Sn1 methylating agents, NSCLC, DNA damage response, cell death.

Acknowledgements: This project is co- financed by E.U.-European Social Fund (75%) and the General Secretariat for Research and
Technology (25%); PENED 03/EA/322 and PROMISE, 12CHN 204, Greece-China Joint R&D Projects
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Proteomic studies of cervical cancer cell lines for the discovery of early cervical cancer biomarkers
Lygirou Vasiliki!, Zoidakis Ieronymos?, Vlahou Antonia?’, Anagnou P. Nicholas?+4, Pappa I. Kalliopi?3

1Biotechnology Laboratory, Centre of Basic Research, Biomedical Research Foundation of the Academy of Athens (BRFAA),
Athens, Greece

2First Department of Obstetrics and Gynecology, University of Athens School of Medicine, Athens, Greece

3Cell and Gene Therapy Laboratory, Centre of Basic Research II, Biomedical Research Foundation of the Academy of Athens
(BRFAA), Athens, Greece

“Laboratory of Biology, University of Athens School of Medicine, Athens, Greece

Cervical cancer is the second most frequent cancer in women while human papilloma virus (HPV) represents its sole
etiologic agent. Despite preventive measures, there is still a clinical need for reliable early cervical cancer biomarkers.
Malignant transformation of the cervical epithelium is accompanied by qualitative and quantitative changes in protein
expression profiles of the infected cells. In the present study, we undertook a systematic analysis of four cervical cancer cell
lines exhibiting unique complementary molecular and phenotypic features, by employing 2D electrophoresis and MALDI-
TOF mass spectrometry. The cell lines used were the a) HCK1T, a normal cervical epithelium cell line, b) HeLa, a cervical
cancer cell line positive for HPV18, c) SiHa, a cervical cancer cell line positive for HPV16, and d) C-33A, a cervical cancer
cell line negative for HPV. We identified 169 proteins (92 upregulated and 77 downregulated), differentially expressed
between the normal (HCK1T) and the cancer (HeLa, SiHa, C-33A) cell lines combined. The most significant group of
differentially expressed proteins was related to cytoskeletal remodeling. Among these, we further analysed the prominent
cytoskeletal protein Cofilin 1. The proteomics for Cofilin-1, were consistently validated by Western blot analysis. In both
2D electrophoresis and WB analysis, Cofilin-1 was significantly upregulated in HeLa and C-33A cells, compared to HCK1T.
Interestingly, Cofilin-1 represents an important protein for cell migration regulation and apoptosis induced by oxidants,
over-expressed in several highly invasive cancer cell lines. These data provide the impetus for further exploitation and
validation of Cofilin-1 as a putative cervical cancer biomarker.

The KUPNetViz: A biological network viewer for multiple -omics datasets in kidney diseases
Moulos Panagiotis®?3, Klein Julie3, Jupp Simon3, Stevens Robert3, Bascands Jean-Loup'?, Schanstra Joost-Peter!2?

IBSRC ‘Alexander Fleming’, Vari, Greece; ? Institut National de la Santé et de la Recherche Médicale (INSERM), U1048,
Institute of Cardiovascular and Metabolic Disease, Toulouse, France; 3 Université Toulouse Il Paul-Sabatier, Toulouse, France ;
4 School of Computer Science, University of Manchester, Kilburn Building, Manchester, United Kingdom

Constant technological advances have allowed scientists in biology to migrate from conventional single-omics to multi-
omics experimental approaches, challenging bioinformatics to bridge this multi-tiered information. Ongoing research in
renal biology is no exception. The results of large-scale experiments, presenting a wealth of information on kidney disease
are scattered across the web. To tackle this problem, we recently presented the Kidney and Urinary Pathway Knowledge
Base (KUPKB), a multi-omics data repository for renal diseases. Here, we describe KUPNetViz, a biological graph
exploration tool which enables the integration of multi-layered experimental data over different species, renal locations
and renal diseases to protein-protein interaction networks and allows association with biological functions, biochemical
pathways and other functional elements such as miRNAs. KUPNetViz focuses on the simplicity of its usage and the clarity of
resulting networks by reducing and/or automating advanced functionalities present in other biological network
visualization packages. In addition, it allows the extrapolation of biomolecule interactions across different species, leading
to the formulations of new plausible hypotheses and the suggestion of novel biological mechanisms. We demonstrate the
value of KUPNetViz by two usage examples: the integration of calreticulin as a key player in a larger interaction network in
renal graft rejection and the novel observation of the strong association of interleukin-6 with polycystic kidney disease.
The KUPKB and KUPNetViz are accessible through http://www.kupkb.org.
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Neurosteroidal agonists of NGF receptors: Neuroprotective properties and neurogenic actions

Pediaditakis losif!?, Efstathopoulos Paschalis!?, Kourgiantaki Alexandral?, Tzeranis Dimitrios3, Yannas Ioannis3,
Arévalo Juan Carlos4, Calogeropoulou Theodora5, Charalampopoulos Ioannis?, and Gravanis Achille??

I Dept. of Pharmacology, School of Medicine, University of Crete, Heraklion Greece; ?Foundation of Research & Technology-
Hellas (IESL-FORTH), Heraklion, Greece; 3 Dept. of Biological Engineering, Massachusetts Institute of Technology (MIT),
Boston MA; * Department of Cell Biology and Pathology, Instituto de Neurociencias de Castilla y Leén (INCyL), Universidad de
Salamanca, Salamanca, Spain; ° Institute of Biology, Med. Chemistry, Biotechnology, National Hellenic Research Foundation,
Athens Greece

Neurotrophins control neuronal cell fate and function during development and adulthood. They act through tyrosine
kinase Trk and pan-neurotrophin p75NTR receptors, exerting potent neuroprotective and neurogenic effects. Despite the
demonstrated beneficial effects, the therapeutic usefulness of neurotrophins is compromised by their polypeptide nature
and their restricted penetrance to the blood-brain barrier (BBB). We have recently shown that neurosteroid
dehydroepiandrosterone (DHEA) prevents neuronal apoptosis (Charalampopoulos et al, PNAS 2004), through binding to
TrkA and p75NTR receptors (Lazaridis et al, PLoS Biol 2011), activating prosurvival kinases and anti-apoptotic Bcl-2
proteins, preventing thus the apoptotic loss of NGF receptor positive sensory in NGF null mice. However, DHEA is
metabolized in vivo to sex steroids, affecting the endocrine system. We have recently synthesized 17-spiro analogs of DHEA
with anti-apoptotic, neuroprotective properties (ICso at nanomolar levels), deprived of androgenic-estrogenic actions
(Calogeropoulou et al, ] Med Chem 2009). In the present study, we report that synthetic DHEA derivative BNN27 specifically
interacts with NGF receptors, TrkA and p75N™® at nanomolar concentrations. BNN27 induced TrkA tyrosine
phosphorylation, affecting downstream signaling of Akt and MAPKs in sympathetic neurons and regulated TrkA
internalization. Moreover, BNN27 was shown to promote the interaction of p75N™R receptors with its effector factors
RhoGDI, RIP2 and TRAF®6. It also partially reversed apoptosis of NGF-dependent embryonic sensory neurons of NGF null
mice. The neurogenic properties of BNN27 are also tested in 2D and 3D-collagen cultures of embryonic and adult neural
stem cells. BNN derivatives may serve as lead molecules to develop BBB permeable, neurotrophin-like small molecules
(microneurotrophins) with potential applications in the treatment of neurodegenerative diseases and brain trauma
(Gravanis et al, Science Signaling 2012).

Keywords: Neurotrophins, neurosteroids, neurodegeneration, neural stem cells,
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VEGF165 partnership with receptor protein tyrosine phosphatase beta/zeta mediates VEGF165-induced endothelial cell
migration

Koutsioumpa Marina?l, Poimenidi Evangelial, Theodoropoulou Christina!, Pantazaka Evangelia!, Skoura Angeliki?,
Megalooikonomou Vasileios?, Papadimitriou Evangelia!

1 Laboratory of Molecular Pharmacology, Department of Pharmacy, University of Patras, Patras, Greece; ? Computer
Engineering and Informatics Department, University of Patras, Patras, Greece

Vascular endothelial growth factor 165 (VEGFies), the dominant isoform of VEGF, induces numerous functions of
endothelial cells, such as growth, migration and angiogenesis. These functions are mainly mediated via VEGF receptor type
2 (VEGFR2) and its interaction with co-receptors like owfs integrin. Receptor protein tyrosine phosphatase beta/zeta
(RPTPB/¢) and nucleolin (NCL) are receptors for another heparin-binding growth factor, pleiotrophin (PTN). Binding of
PTN to RPTPB/¢ activates c-Src, which leads to (3 integrin Tyr773 phosphorylation, and is required for cell surface NCL
localization and the subsequent PTN-induced endothelial cell migration. Here it is suggested that VEGFiss also binds
RPTPB/C. In brief, immunoprecipitation and in situ proximity ligation assays showed that VEGF1es directly interacts with
RPTPB/C in endothelial cells. In addition, RPTPB/{ expression regulated VEGFies-induced VEGFR2-avfs3 interaction.
Immunofluorescence and confocal imaging suggested that RPTPf/{ expression and B3 Tyr773 phosphorylation are
involved in VEGFies-induced cell surface NCL localization, similarly to the effect of PTN. Western blot analyses and
migration assays, moreover, indicated that RPTP3/( expression and {33 integrin Tyr773 phosphorylation are important for
VEGF16s-induced endothelial cell migration. These results demonstrate the role of RPTPB/¢ in establishing the interaction
between VEGFR2 and avf33, as well as mediating the translocation of NCL to the cell surface, both events being essential for
endothelial cell migration. These data suggest that RPTPf3/{ being a binding partner of VEGF1ss may prove a suitable
candidate for the development of additive or alternative anti-VEGF therapies.

Acknowledgement: Supported by the European Union (European Social Fund - ESF, Heracleitus Il (M. Koutsioumpa - E.
Papadimitriou), Thales (V. Megalooikonomou) and IKY Fellowships of Excellence for Postgraduate studies in Greece - Siemens
Program (E. Pantazaka). The authors thank the Advanced Light Microscopy facility of the Medical School, University of Patras
(especially Dr. Zoi Lygerou) for using the Leica SP5 confocal microscope.

The cadherin topology in endothelial cells is influenced by plasma membrane microdomains
Ntouhaniari D. Alexandra, Kalimanis A., Christoforidis S. and Kouklis P.

Laboratory of Biology, School of Medicine University of loannina, Dourouti, loannina, Greece

Endothelial adherens junctions consist of the transmembrane vascular endothelial cadherin (VE-cadherin) associated with
cytoplasmic catenins. We found that VE-cadherin is located in special lipid microdomains of the plasma membrane and it
colocalizes to a certain degree with PIPZ at the plasma membrane, shown by microscopy and biochemical assays. We
constructed several VE-cadherin mutants, coding either for the entire transmembrane and the cytoplasmic domains or
others lacking certain cytoplasmic domains linked to specific cadherin functions: a) domains known to be involved in
cadherin-actin associations and b) a novel domain found to influence VE-cadherin topology at the plasma membrane.
When the cytoplasmic domains of VE-cadherin was compared with other classic cadherin molecules was found that it
displays a unique positively charged domain of 23 aminoacids located between the transmembrane and the p120 catenin
binding domains. When deleted, the expressed VE-cadherin mutant failed to colocalize with PIP2. We conclude that in
endothelial cells the topology of VE-cadherin is based on a “dual affinity” towards both the cytoskeleton and the
membrane lipid microenvironment.
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Interactions of Opioid Receptors with Regulators of G Protein Signalling
Papakonstantinou Maria-Pagona, Leontiadis J. Leonidas, Georgoussi Zafiroula

Laboratory of Cellular Signalling and Molecular Pharmacology, Institute of Biosciences and Applications, National Centre for
Scientific Research “Demokritos”, Athens, Greece

Opioid receptors (OR) 1, §, and k couple to Gi/Go proteins to modulate a variety of physiological responses in the nervous
system through activation of a diverse array of effector systems. Apart from G proteins, opioid receptor activity is also
controlled by interactions with other proteins which contribute to the intricate fine tuning opioid receptor signalling
(Georgoussi et al. 2012, Leontiadis et al., 2009). Regulators of G protein Signalling (RGS) comprise a large multifunctional
protein family that accelerate GTP hydrolysis of Ga subunits and modulate G protein coupled receptor (GPCR) signalling.
Pulldown experiments using GST fusion peptides encompassing intracellular portions of opioid receptors demonstrate the
ability of two members of the B/R4-RGS family, such as RGS4 and RGS2, to interact directly with all three OR subtypes. Co-
immunoprecipitation studies showed that both RGS proteins confer selectivity to the opioid receptors for coupling with a
specific subset of G proteins. On the other hand, using a series of functional assays we demonstrate that although both RGS
members co-localize with the membrane bound receptor upon agonist stimulation, they differentially alter OR mediated
adenylyl cyclase activity while displaying a similar effect on ERK1,2 phosphorylation. Measurements of cell surface
receptors in HEK293 cells co-expressing the ORs along with RGS members have shown that RGS4 and not RGS2 influence
the internalization fate of §-OR. Collectively, our results demonstrate that RGS2 and RGS4 are novel interacting partners
and pharmacological targets that negatively modulate opioid receptor signaling.

This work was supported by the EU grant «Normolife» (LSHC-CT2006-037733) and the GSRT.
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Tryptase in human nasal polyps tissue is able to degrade the insulin-like growth factor binding protein-3 (IGFBP-3)

Athanasiou D. Sotiris!, Marsouvanidis Pantelis!, Kollias Constantinos!, Smirlaki Ioanna!, Stathas Theodoros?,
Naxakis Stefanos?, Giannopoulou Eleftheria3, Aletras J. Alexios?

I Laboratory of Biochemistry, Department of Chemistry, University of Patras; 2Departments of Otolaryngology, Medical School,
University of Patras; 3Departments of Pharmacology, Medical School, University of Patras, Patras, Greece

Nasal polyposis is a chronic inflammatory disease of the nasal mucosa, that characterized by inflammatory cell infiltration,
modifications of epithelial differentiation, tissue remodelling, extracellular matrix accumulation, and oedema.

Significant IGFBP-3-degrading activity, was detected in extracts of nasal polyps tissues, which inhibited by benzamidine
hydrochloride. This enzymatic activity, purified by affinity chromatography, was able to cleave the IGFBP-3 in two major
fragments of molecular mass 27 and 14kDa, which were not bound to IGF-1. Upon SDS-PAGE of affinity purified enzymatic
activity, a protein band of molecular mass ~27 kDa appeared, which was found by MALDI-TOF mass spectrometry to
contain peptides identical to human tryptase. Immunohistochemistry analysis revealed that a significant population of
masts cells occurs in polyps tissues, and tryptase activity was detected in all polyps tissue extracts tested. When the polyps
affinity purified enzyme was tested in parallel with purified tryptase from human lung, it was found that both enzymes are
able to cleave the IGFBP-3 in identical manner, either free or in complex with IGF-], in fragments that do not bind IGF-I, and
they are inhibited by tryptase specific inhibitor APC. In addition, the IGFBP-3 that significantly suppressed the IGF-I-
induced proliferation of nasal polyp fibroblasts, upon treatment with both enzymes lost its suppressive activity.

In conclusion, the tryptase produced from mast cells in nasal polyps tissue may be responsible for the in situ release of IGF-
[ from IGF-1/IGFBP-3 complexes, which subsequently may stimulate the growth of both epithelium and blood vessels in the
sinuses, contributing into polyposis pathogenesis.
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Dynamic interplay between normal endothelium and breast cancer cells via altered expression of matrix molecules
Chrisostomi Gialeli'?, Despoina Barbouri'2, Emanuela Viola3, Alberto Passi3, Nikos N. Karamanos'?
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Experimental Sciences, Faculty of Medicine and Surgery, University of Insubria, Varese, Italy

Metastasis involves the adhesion to endothelium of blood/lymph vessels and transmigration through it. The aim of the
present study was to determine the cellular responses that breast cancer cells (BCC) (MDA-MB-231 & MCF-7), elicit in the
human umbilical vein endothelial cells (HUVEC). For this purpose two models were utilized;one involves HUVEC culture in
the presence of BCC-derived conditioned media (CM) and the other co-culture of both cell populations in a Transwell
system. We found that CM from BBCs decreases HUVEC cells migration, affecting also cytoskeleton organization, whereas
the adhesion of cancer cells is favored by the presence of HUVEC-secreted matrix effectors. Real-Time PCR analysis showed
that HA receptor CD44 and HA synthase HAS2 gene expressions in HUVEC are substantially up-regulated, in accordance
with elevated HA levels. BBCs take advantage of hyaluronan-rich matrices to invade through ECM coated transwell. ICAM-1
and VCAM-1, key adhesion molecules in trafficking of CC across endothelial and epithelial barriers, are upregulated.
Notably, the expression of MT1-MMP, MMP-2 by HUVEC is significantly downregulated in both culture systems, where
MMP-9 is up-regulated. On the other hand, ubiquitin proteasome system is the central protein degradation mechanism.
Gene expression and activity of 5 proteasomal subunit is upregulated, especially by the action of MDA-MB-231 cells on
HUVEC. Conclusively, these data suggest that factors secreted by BCC regulate the expression of matrix macromolecules,
implicated in endothelial functional properties as well as proteasomal protein degradation.
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A complex signaling network involving casein kinase 2 is required for Hepatitis C Virus (HCV) core protein-mediated
modulation of the iron-regulatory hepcidin gene expression

Foka Pelagia'?, Dimitriadis Alexios?, Kyratzopoulou Eleni?, Giannimaras Dionysios?, Sarno Stefania3,
Simos George*, Mamalaki Avgi!, Georgopoulou UraniaZ
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HCV infection causes severe liver disease and hepatocellular carcinoma. It is associated with hepatic iron overload and
hyperferremia that correlate to poor antiviral responses. Hepcidin (HAMP) is synthesised by the liver and controls iron
homeostasis by inducing degradation of the cellular iron exporter ferroportin. Hepcidin is increased by inflammation and
iron excess. Chronic HCV patients possess low hepcidin levels, nevertheless elevated HAMP mRNA has been reported in
HCV core transgenic mice and HCV replicon-expressing cells. We aimed to investigate the effect of HCV core protein on
HAMP gene expression and delineate the complex interplay of molecular mechanisms involved. We found that HCV core
protein up-regulated HAMP promoter activity, mRNA and secreted protein levels. HCV core conferred enhanced promoter
activity through adjacent BMP and STAT binding sites in the proximal HAMP gene promoter. Dominant negative constructs
and pharmacological inhibitors against STAT3 and SMAD4 confirmed the participation of both pathways in HCV core -
mediated hepcidin regulation. Both STAT3 and SMAD4 expression levels were elevated in the presence of HCV core, which
orchestrated SMAD#4 translocation into the nucleus and STAT3 phosphorylation. Importantly, we provide novel evidence
that the multifunctional JAK/STAT-activating casein kinase 2 (CK2) acted in synergy with HCV core to significantly enhance
HAMP gene expression through CK2-driven activation of both STAT3 and SMAD/BMP pathways. We also showed that CK2
expression and kinase activity were elevated by HCV core. Consequently, HCV core up-regulates HAMP gene transcription
via a complex signalling network that requires both SMAD/BMP and STAT3 pathways and CK2 involvement.

* These authors contributed equally to this work

The Role of Smyd3 in Hepatocellular Carcinoma and Colorectal Cancer
Michalis Sarris, Anna Haroniti and Iannis Talianidis
BSRC “Alexander Fleming”, Vari, Greece

Altered expression or activity of histone lysine methylases and demethylases in cancer lead to aberrant chromatin
modification patterns, which contribute to uncontrolled cell proliferation via cancer-specific deregulation of gene
expression programs. Smyd3 is a histone lysine methylase catalyzing H3K4 and H4K5 methylation. Smyd3 expression is
upregulated in human colorectal (CRC) and hepatocellular carcinomas (HCC). Previous studies conducted in cultured cell
lines suggested that Smyd3 might be involved in the regulation of cell proliferation. To study the role of Smyd3 in vivo, we
generated knock-out mice using ES cells harboring gene-trapped allele of Smyd3.

We analyzed the effects of Smyd3 deficiency in chemically induced models for HCC and CRC. Our results indicate that
Smyd3 is required for the development and progression of HCC and CRC as lack of Smyd3 significantly reduced tumor
incidence and tumor load in the livers of DEN-treated or colons of DMH/DSS-treated mice. Smyd3-deficiency affected both,
the rate of proliferation and oncogenic transformation of hepatocytes and epithelial cells in the colon. In addition we
demonstrate that Smyd3 regulates Epithelial Mesenchymal Transition (EMT) via modulating MMP (Matrix
MetalloProteinases) expression in the chemically induced liver and colon cancer models.
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Geminin binds onto distal and proximal elements of HoxA9 and regulates fate commitment decisions of embryonic
haemopoietic stem cells

Patmanidi Alexandra?, Karamitros Dimitris?, Kanellakis Nikos!, Lygerou Zoi? and Taraviras Stavros!

I Department of Physiology, Medical School, University of Patras, Patras, Greece; 2 Department of Biology, Medical School,
University of Patras, Patras, Greece.

The hematopoietic system is generated by a hematopoietic stem cell (HSC) population that maintains its multipotency and
self-renewal capacity throughout. During hematopoiesis, mechanisms that control self-renewal, fate commitment and
differentiation decisions should be precisely balanced in order to prevent exhaustion of fetal and adult HSCs and maintain
lifelong generation and replacement of blood cells and response to hematological stress and challenges.

Our findings show that Geminin is essential for the generation of the hematopoietic system. Conditional inactivation of
mouse Geminin resulted in accumulation of HSCs and lack of fate-committed and differentiated blood cells.
Transcriptomics analysis of Lin- cells that lack Geminin expression showed upregulation of genes associated with
“stemness”. Moreover, depletion of Geminin in K562 cells lead to overexpression of HoxA9, a homeobox gene that is
generally silenced in K562 cells, similarly to what it was observed in HSCs in the absence of Geminin. Chromatin
immunoprecipitation assays showed that upon Geminin silencing, repressive epigenetic marks were almost depleted from
promoter proximal loci with the concomitant enrichment of epigenetic marks associated with transcriptionally active
genes. Furthermore, using two different antibodies we showed that Geminin binds to both distal (enhancer-like) and
proximal regulatory loci of the HoxA9 genomic locus.

Our results suggest that Geminin binds directly and regulates HoxA9 transcriptional repression. This regulation that might
be a key event in the maintenance of balance between self-renewing HSCs and fate restricted haemopoietic progenitor cells.

The role of nanoscale roughness of polymeric substrates on cell adhesion and proliferation

Kanioura Anastasia'#, Bourkoula Athanasia!, Kontziampasis Dimitrios?, Petrou Panagiota!, Kletsas Dimitris3,
Siafaka-Kapadai Athanasia*, Tserepi Aggeliki?, Gogolides Evangelos?, Kakabakos Sotirios!

Institute of Nuclear and Radiological Science & Technology, Energy, & Safety, NCSR “Demokritos”, Aghia Paraskevi, 15310
Athens, Greece

2[nstitute of Advanced Materials, Physicochemical Processes, Nanotechnology and Microsystems, NCSR “Demokritos”, Aghia
Paraskevi, 15310 Athens, Greece

3Institute of Biosciences and Applications, NCSR “Demokritos”, Aghia Paraskevi, 15310 Athens, Greece

4Department of Chemistry (Biochemistry), University of Athens, Panepistimioupolis 15771, Athens, Greece

Surface nanotopography influences cells attachment and proliferation, as well as other basic cell functions. The aim of this
work was to study the effect of surface nanotexturing on the adhesion, viability and proliferation of normal fibroblasts and
cancer cells. Thin poly(methyl methacrylate) (PMMA) films on Si substrate were treated with Oz plasma under different
etching conditions (bias voltage: 0-100 Volts; electrode temperature: 15 °C and 65 °C; etching time: 3 s, 1 min and 3 min) in
order to achieve varying roughness and surface nanotexturing?. The Oz plasma nanotextured surfaces along with untreated
ones were used as substrates to culture normal fibroblasts and cancer cells (fibrosarcoma cell line HT1080). It was found
that normal fibroblasts adhered and proliferated on the untreated PMMA surfaces while HT1080 adhered negligibly on
these surfaces. On the other hand, employing 02 plasma nanotextured surfaces prepared using bias voltage of -100 V for 3
min as culture substrates, three times more HT1080 cells adhered after one day culture compared to normal cells.
Furthermore, at three days, the number of HT1080 cells was increased 6 times compared to the one day culture, whereas
the number of normal cells was reduced by half providing a ratio of cancer to normal cells of approximately 33. In
conclusion, Oz plasma nanotextured PMMA surfaces could be a useful tool for the enrichment and isolation of cancer cells
derived from tissues suspected for neoplasias and thus, could help to improve cancer diagnosis and facilitate personalized
therapy approaches.

Acknowledgements: This work is partially supported by the Hellenic Excellence Research Project Plasma Nanofactory (ARISTEIA-
695).

1Gogolides E., et al. ]. Phys. D: Appl. Phys. (2011), 44, 13.
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Intracellular mediators of cortical interneuron development
Simona Tivodar!?, Marina Vidaki'2, and Domna Karagogeos!2

I Department of Basic Science, Faculty of Medicine, University of Crete, Heraklion, Greece; 2 Institute of Molecular Biology &
Biotechnology (IMBB, FORTH), Heraklion, Greece

Impaired interneuron function in the cortex results in neurodevelopmental disorders (schizophrenia, epilepsy, autism).
Extracellular signals that guide the migration of interneurons to the cortex to form appropriate synapses have been
analyzed. However, intracellular components involved in interneuron development are still unknown. Rac-proteins are
RhoGTPases that integrate multiple extracellular signals required for essential processes in diverse cell types as
cytoskeleton organization, vesicle trafficking, transcription, cell cycle progression, and apoptosis. Our work examines the
role of Racl in interneurons specifically derived from the medial ganglionic eminence (MGE), a population comprising the
majority of cortical interneurons.

We used Cre/loxP technology to uncover a cell autonomous and stage-specific requirement for Racl activity within
proliferating interneurons for the co-ordination of cell cycle progression with differentiation and migration (Vidaki et al,,
2012). Most mice die after 4 weeks due to epileptic seizures since 50% of GABAergic interneurons are absent from the
postnatal cortex. We found that Rac1 is necessary for the transition from G1 to S phase, in part by regulating CyclinD levels
and Rb-phosphorylation.

In addition, MGE cells in vitro show cytoskeletal alterations such as a significant reduction of the leading process length and
in growth cone formation in the absence of Racl protein. Our observations indicate that the absence of Racl could affect
the turnover of F-actin resulting in improper formation of leading processes and axon growth cone formation. Our aim is to
decipher the molecular mechanisms underlying the observed defects in mice lacking Rac1 from their cortical interneurons.

Support: MC PERG7-GA-2010-268292, Postdoctoral-FellowshipLS7-629, IKY-Fellowship

A novel mechanism of cardioprotection through TNF-a-mediated alternative cytoskeleton formation
Stamatis Papathanasiou, Aimilia Varela, Yassemi Capetanaki
Biomedical Research Foundation of Academy of Athens, Athens, Greece

The adult myocardium demonstrates a unique system of adaptation upon stress stimuli, in an effort to maintain its overall
homeostasis. This compensatory mechanism remains a mystery. Tumor Necrosis Factor-a (TNF-a) is one of the major -
stress-induced - pro-inflammatory cytokines that is upregulated in end-stage heart failure. Its sustained expression is
considered detrimental for the heart while its potential cardioprotective mechanisms remain elusive. Here we propose a
novel cardioprotective function for TNF-a overexpression in a genetic heart failure model, through ectopic expression of
the simple epithelium-specific Intermediate Filament (IF) proteins Keratin-8 and Keratin-18 (K8/18), in mice lacking the
desmin IF network (TNFaDes-/-). Specifically, we show complete amelioration of the extensive myocardial degeneration,
inflammation and replacement fibrosis and a remarkable improvement of cardiac function. The de novo K8/18 expression
is cardiomyocyte-specific and K8/18 form a cytoskeletal network which localizes mainly at the Intercalated Discs (IDs).
This alternative K8/18 cytoskeleton confers cardioprotection by a mechanism that maintains ID and mitochondrial
integrity. Importantly, we discovered that in the cardiomyocytes of human failing myocardium, where TNF-a is induced,
K8/18 network is also ectopically expressed and localizes primarily at IDs where desmin is prominently absent. This is the
first report to propose a TNFa-mediated cardiac expression of K8/18 IF proteins, which act as stress-induced
cardioprotective factors in the failing heart where they compensate for the defective cytoskeleton, a phenomenon of major
clinical significance as it expands globally to human heart failure.

Supported by “Heracleitus I1” scholarship by the European Union and Greek national funds to SP and by Greek Secretariat of
Research and Development grant ESPA SYNERGASIA SYN 965 to YC
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Functional Interactions between Mouse Double Minute 2 Protein and a putative oxidase

Papanikolaou Nikolaos A.!, Koutsogiannouli Evangelia?, Papavassiliou Athanasios G3, Jun Qin?%, Gu Wei®

L2 Laboratory of Biological Chemistry, Department of Medicine, Aristotle University of Thessaloniki, Thessaloniki, Greece
3Laboratory of Biological Chemistry, School of Medicine, National Kapodistrian University of Athens, Athens, Greece
“Departments of Biochemistry and Cell Biolog, Baylor College of Medicine, Houston, TX, USA

5 Department of Pathology and Institute for Cancer Genetics, Columbia University College of Physicians and Surgeons, New
York, NY USA

We have isolated the putative oxidase p110b, which is encoded by the oncogene ZNF217, a component of a HelaS-derived
HDAC1 complex, as a novel MDM2-interacting protein using MDM2-specific affinity chromatography and mass
spectrometry. Specifically, p110b interacts with the amino terminal part of MDM2, which also contains at least two lysines
that are possible methylation targets. P110b contains two FAD binding domains, it can interact in vivo with MDM2 and can
inhibit the p300-mediated acetylation of p53. P110b also can repress the ability of p53 to activate the p21 promoter either
via a p110b consensus binding site on the p21 promoter or through complex formation with HDAC.methylase enzymes .
Over-expression of p110b reduces the steady-state levels of acetylated p53 in cell lines and can inhibit the p300-mediated
acetylation of p53. These findings suggest that MDM2 controls p53 acetylation levels, and hence its function, by non-
ubiquitination-dependent p110b/ HDAC1/2 -mediated interactions. We have preliminary computational and experimental
evidence that methylation/demethylation pathways might be linking MDM2E, an 3 ubiquitin ligase, to transcription and
gene expression via novel mechanisms.

Novel osteoporosis models by overexpressing human RANKL in transgenic mice

Rinotas Vagelis!?, Papadaki Maria'?, Dacquin Romain3, Bonnet Nicolas*, Jurdic Pierre3, Ferrari Serge*, Douni
Elenil:2

1 Laboratory of Genetics, Department of Biotechnology, Agricultural University of Athens, Greece; ? Biomedical Sciences
Research Center “Alexander Fleming”, Vari, Greece; 3 Institute de Genomique Fonctionnelle de Lyon, Ecole Normale Superieure
de Lyon, Lyon, France; + Department of Rehabilitation and Geriatrics, Geneva University Hospital and Faculty of Medicine,
Geneva, Switzerland

Receptor activator of nuclear factor-«B ligand (RANKL) is a central regulator of bone remodeling by mediating osteoclast-
induced bone resorption. Overproduction of RANKL is implicated in a variety of degenerative bone diseases such as
osteoporosis and its specific inhibition effectively reduces the incidence of osteoporotic fractures. We have recently
generated transgenic mice overexpressing human RANKL (TghuRANKL) in order to model RANKL-mediated pathologies.
To achieve a correct pattern of human RANKL expression in the mouse, a 200kb genomic fragment containing the whole
human RANKL gene was used as a transgene. Quantitative bone analysis revealed a mild phenotype in the low copy
number Tg5516 line displaying trabecular bone loss and reduced biomechanical properties at 3 months of age. A more
severe osteoporotic phenotype was identified in the high copy Tg5519 line developing trabecular bone loss, severe cortical
bone porosity, and decreased bone strength by the age of 3 months. The numbers of osteoclasts at the cortical surfaces as
well as serum markers of bone turnover were significantly increased in Tg5519 mice. The observed phenotypes developed
in both sexes, whereas the levels of human RANKL expression were correlated with disease severity. Interestingly,
treatment of TghuRANKL mice with known anti-resorptive drugs effectively inhibited bone resorption proving the
significance of such mice in preclinical evaluation studies of novel anti-osteoporotic compounds. These novel human
RANKL transgenic models of osteoporosis represent a unique tool for understanding the pathogenic mechanisms in bone
resorption as well as for the preclinical evaluation of novel inhibitors that target human RANKL and osteoclasts.

This work was funded by project TheRAlead (09XYN-21-784) which is Co-financed by the European Union (European Regional
Development Fund) and Greece, Operational Program "Competitiveness & Entrepreneurship”, NSRF 2007-2013 in the context of
GSRT-National action "Cooperation”.
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Reconstituted high density lipoprotein (rHDL) modulates T effector cell function in a murine model of rheumatoid arthritis
Tiniakou Ioanna'?, Zannis Vassilis'4, Boumpas Dimitrios3, Verginis Panayotis3* and Kardassis Dimitris 1.2

1 University of Crete Medical School, Heraklion, Greece; 2 Institute of Molecular Biology and Biotechnology, Foundation for
Research and Technology of Hellas, Heraklion, Greece; 3 Biomedical Research Foundation of the Academy of Athens, Athens
Greece; * Boston University Medical Center, Boston USA; * equal contribution

High density lipoprotein (HDL) is a negative risk factor for Cardiovascular Disease due to its many atheroprotective
functions. HDL functions are abrogated in patients with rheumatoid arthritis. Recent evidence suggests a role of HDL in
modulating both innate and adaptive immune responses. We sought to investigate the role of HDL during the development
of an autoimmune response in a mouse model of antigen-induced arthritis. C57BL/6 mice were subcutaneously immunized
with ovalbumin (OVA) and the draining lymph nodes (LN) were excised and cultured in the presence of varying
concentrations of reconstituted HDL containing apoA-I (rHDL-AI) in the presence or absence of the antigen. OVA-primed
LN cells secreted increased levels of IFN-y and IL-17 that were significantly suppressed in the presence of rHDL-AI in a
dose-dependent manner. rHDL-AI was found to exert a suppressive effect on T cell proliferation. We also assessed the
effect of rHDL-AI on bone marrow-derived dendritic cell (BM-DC) activation and maturation. We found that rHDL-AI
treatment of LPS-stimulated BM-DCs suppressed the secretion of IL-6 and IL-8 and the expression of ABCA1 and ABCG1
transporters, two major players of the cholesterol efflux pathway. Finally, rHDL-AI treatment induced phenotypic
differences on cell surface molecules of LPS-stimulated BM-DCs such as CD40, CD86 and PDL-1. In conclusion, rHDL-AI
exerts a direct immunomodulatory function on T cells in vitro by suppressing their proliferation and the expression of
inflammatory cytokines. These data identify HDL as an important player in the homeostatic regulation of inflammatory
responses and a potential therapeutic target for chronic inflammatory diseases.

Novel insights into the properties and fate of naturally secreted a-synuclein

Methodios Ximerakis!, Georgios Pampalakis?, Theodoros 1. Roumeliotis3, Vasia-Samantha Sykioti!, Spiros D.
Garbis3, Leonidas Stefanis'#, Georgia Sotiropoulou? and Kostas Vekrellis!

1 Division of Basic Neurosciences, Biomedical Research Foundation, Academy of Athens, Athens, Greece; ¢ Department of
Pharmacy, School of Health Sciences, University of Patras, Rion-Patras, Greece; 3 Cancer Sciences Unit, Faculty of Medicine,
University of Southampton, Southampton, United Kingdom; * Second Department of Neurology, University of Athens Medical
School, Athens, Greece

Recent evidence suggests that extracellular a-synuclein strains are implicated in the progression of Parkinson’s disease
(PD) pathology. However, most of these studies have employed recombinant a-synuclein. Deregulation in the normal
degradation and clearance of naturally secreted a-synuclein could underlie some or many cases of the disease. To date, the
degradation mechanisms involved have received very little attention. We show for the first time that naturally secreted a-
synuclein forms are resistant to direct proteolysis by kallikrein-related peptidase 6 (KLK6), an enzyme known to cleave
recombinant a-synuclein. This differential susceptibility appears to be partially due to the non-covalent association of
secreted a-synuclein with lipids. We further provide evidence of a novel proteolytic cascade that regulates secreted a-
synuclein, mediated by both KLK6 and a secreted metalloprotease activity. Our results suggest that physiologic
modifications affect the biochemical behavior of secreted a-synuclein and further provide novel insights into mechanisms
and potential targets for therapeutic interventions.
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Contribution of germline CHEK2 mutations in BRCA1 and BRCA2 - negative breast cancer patients in Greece

Fostira Florentia!, Apostolou Paraskevi!, Konstanta Irene!, Vratimos Athanasios!, Fountzilas Georgios?,
Konstantopoulou Irene?!, Yannoukakos Drakoulis?!

!Molecular Diagnostics Laboratory, INRASTES, National Center for Scientific Research "Demokritos”, Athens, Greece

2 Department of Medical Oncology, Papageorgiou Hospital, Aristotle University of Thessaloniki School of Medicine,
Thessaloniki, Greece

CHEK?Z gene encodes a protein kinase that has a central role in controlling cell-cycle checkpoints after DNA damage and
stalled replication. CHEK2 is normally activated in response to DNA double-stranded breaks, regulates the function of
BRCA1 protein in DNA repair by homologous recombination and maintain the genomic integrity. Germline CHEKZ
mutations are associated with increased risk of breast cancer in women and other malignancies. To elucidate the role of
CHEK2 as a cancer susceptibility gene in breast cancer patients in Greece we genotyped 428 females diagnosed with
synchronous or metachronous breast cancer or having at least one family relative diagnosed with cancer, 206 females
diagnosed with early onset breast cancer (<45 years) without a reported family history and 445 healthy age-matched
females. All patients had previously been tested negative for Greek BRCA1 founder and recurrent mutations. Missense and
loss-of-function mutations were found in 15 of 428 (3.5%) patients with family history, while ten missense mutations with
possible deleterious effect were detected in 206 (4.85%) early onset breast cancer patients without family history. Mean
age of breast cancer diagnosis was 42.2 and 34.7 years, respectively. Eleven missense and nonsense mutations (2.7%) were
detected in healthy women. This can be explained by the moderate cancer susceptibility of CHEK2 gene. The present data
provide the first evidence for the existence of a large proportion of CHEKZ mutations in breast cancers in Greece. Women
with early-onset breast and/or family history should be considered for CHEK2 mutation testing, after a negative BRCA1 and
BRCAZ result.

32



POSTER
PRESENTATIONS




% CONGRESS of the
' HELLENIC SOCIETY of

th

P g

POSTER PRESENTATIONS

Delineating the role of desmin in cardiac differentiation and trans-differentiation
Tsikitis Mary, Ph.D! and Capetanaki Yassemi, Ph.D!
1Department of Cell Biology,Biomedical Research Foundation of Academy Of Athens, BRFAA, Athens, Greece

Heart disease is the leading cause of mortality in the Western world. Given the limited regenerative capacity of the heart and
the insufficient therapeutic approaches, much interest has been focused on cardiac regenerative medicine. Important steps
towards possible therapeutic generation of cardiomyocytes were achieved with the direct reprogramming, or
transdifferentiation, of fibroblasts into functional cardiomyocytes through ectopic expression of three transcription factors
GATA4, Mef2C and Tbx5 (GMT), however with rather low efficiency. Here, we propose that desmin, a muscle specific protein
that has been studied mostly for its contribution to function, stability and longevity of the working myocardium, plays a
pivotal role in reprogramming. We investigate the ability of fibroblasts to transdifferentiate into cardiomyocytes upon GMT
expression in the presence or absence of desmin. Our initial observations reconfirm that desmin, a so long thought structural
protein, is indeed important for cardiac cellular commitment. Our studies will examine, at the molecular and cellular level, the
mechanism by which desmin controls the balance between proliferation and differentiation, potentially providing new
avenues for the development of targeted therapeutic approaches for cardiac diseases.

m Mitochondrial dynamics as a key determinant of longevity in Drosophila melanogaster
Evangelakou Zoi !, Tsakiri Eleni N. 1, Papassideri Isidora !, Debattisti Valentina?, Scorrano Loucas 23,
Trougakos loannis P.!
I Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, Panepistimiopolis, Athens 15784, Greece
2 Dulbecco-Telethon Institute, Venetian Institute of Molecular Medicine, Padova 35129, Italy
3 Department of Cell Biology, University of Padova 35121, Italy

Cellular homeostasis and mitostasis (homeostasis of mitochondria) are, among others, regulated by a delicate balance
between mitochondrial fusion and fission. These processes depend on the coordinated function of four conserved (from yeast
to mammalian) GTPases, namely the mitofusins Mfn1 and Mfn2 along with Optic Atrophy 1 (OPA1) which are implicated in
mitochondrial fusion, as well as dynamin-related protein 1 (Drp1) that regulates fission. Both mitochondria fusion and fission
are central to the modulation of cellular homeostasis as they control mitochondria biogenesis and mitophagy. The disruption
of mitostasis has been implicated in aging and neurodegenerative diseases, while recent studies have indicated that the
ubiquitin-proteasome system is implicated in the regulation of mitochondrial fusion. Herein, we present our preliminary
analyses regarding the implication of mitochondrial dynamics in the molecular processes of ageing and their links to the main
cellular proteolytic pathways, namely the ubiquitin-proteasome and the autophagy-lysosome systems. Our in vivo studies at
the model organism Drosophila melanogaster have revealed that impairment of mitochondrial fusion decreases the muscle
strength of flies and significantly accelerates ageing. Moreover, disruption of mitochondrial fusion processes impacts on the
catalytic activities and the expression levels of the proteasome, as well as on the enzymatic activities of key lysosomal
enzymes, indicating the existence of a circuit of sensors that signal disruption of mitostasis to proteolytic machineries. Future
experiments in our lab aim to clarify the molecular basis of these findings.

This work was supported by the EU project INsPiRE/REGPOT-CT-2011-284460.
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Neonatal fibroblasts and living cell constructs exert paracrine anti-fibrotic effects on young and senescent adult human skin
fibroblasts

Pratsinis Harris!, Armatas Andreas?!, Dimozi Anastasial, Lefaki Marial, Vassiliu Pantelis?, Kletsas Dimitris?
I Laboratory of Cell Proliferation and Ageing, Institute of Biology, NCSR “Demokritos”, 15310 Athens
2 4th Surgical Clinic, "Attikon" University Hospital, 124 62 Athens, Greece

Increased numbers of senescent cells observed in chronic wounds may affect wound healing either due to their inability to
proliferate, or by altering the local microenvironment. Living cell constructs (LCCs) containing fibroblasts and keratinocytes
have been used as therapeutic approaches against chronic wounds. Accordingly, aim of the present work was to examine the
effects of factors secreted by early passage neonatal fibroblasts and LCCs - in the form of conditioned media (CMs) - on
senescent vs. early passage adult skin fibroblasts.

Target cells were fibroblasts senescent either due to subsequent divisions (replicative senescence; RS) or due to an
exogenous stress (stress-induced premature senescence; SIPS). Fibroblast functions related to the healing process, i.e. cell
proliferation, collagen synthesis, metalloproteinase and alpha-smooth muscle actin (a-SMA) expression were studied
following CM treatment.

All CMs induced early passage fibroblast proliferation - while having no effect on the proliferation of senescent fibroblasts, as
expected - and inhibited overall collagen synthesis both in early passage and in senescent fibroblasts. The LCC-derived CM
was found to be more potent than fibroblast-derived CMs and, furthermore, to inhibit a-SMA expression.

In conclusion, the above results may indicate anti-contractile and anti-fibrotic activities of factor(s) secreted by neonatal skin
fibroblasts, and more intensely by LCCs. Furthermore, although the senescent cells that are present in the chronic wound
environment possess a catabolic phenotype, they seem to respond to paracrine factors secreted by early passage cells present
in LCCs.

This study was partly supported by Organogenesis Inc. (Canton, MA, USA).
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Specific lipofuscin staining as a novel biomarker to detect replicative and stress-induced senescence

A method applicable in cryo-preserved and archival tissues

Georgakopoulou EAY", Tsimaratou K'* Evangelou K!*, Fernandez Marcos-PJ?, Zoumpourlis V3, Trougakos IP*4,
Kletsas D5, Bartek J¢ 7, Serrano M?, Gorgoulis VG?!

IMolecular Carcinogenesis Group, Department of Histology and Embryology, School of Medicine, University of Athens, Greece
2Tumor Suppression Group, Molecular Oncology Program, Spanish National Cancer Centre (CNIO), Melchor Ferndndez Almagro
3, Madrid E-28029, Spain

3National Hellenic Research Foundation, Institute of Biological Research and Biotechnology, Athens, Greece

“Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, Panepistimiopolis, Athens 15784, Greece
SLaboratory of Cell Proliferation and Ageing, Institute of Biology, National Centre for Scientific Research ‘Demokritos’, Athens,
Greece

¢Danish Cancer Society Research Center, Copenhagen, Denmark

ZInstitute of Molecular and Translational Medicine, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech
Republic

*The authors contributed equally to this work

There is shortage of extensive clinicopathologic studies of cellular senescence because the most reliable senescence
biomarker, the detection of Senescence-Associated-beta-galactosidase activity (SA-f3-gal), is inapplicable in archival material
and requires snap-frozen tissues. We validated the histochemical Sudan-Black-B (SBB) specific stain of lipofuscin, an
aggregate of oxidized proteins, lipids and metals, known to accumulate in aged tissues, as an additional reliable approach to
detect senescent cells independently of sample preparation. We analyzed cellular systems in which senescence was triggered
by replicative exhaustion or stressful stimuli, conditional knock-in mice producing precancerous lesions exhibiting
senescence, and human preneoplastic lesions known to contain senescent cells. In the above settings we demonstrated co-
localization of lipofuscin and SA-B-gal in senescent cells in vitro and in vivo (cryo-preserved tissue), strongly supporting the
candidacy of lipofuscin for a biomarker of cellular senescence. Furthermore, cryo-preserved tissues positive for SA-f3-gal were
formalin-fixed, paraffin-embedded, and stained with SBB. The corresponding SA-B-gal positive tissue areas stained
specifically for lipofuscin by SBB, whereas tissues negative for SA-3-gal were lipofuscin negative, validating the sensitivity and
specificity of the SBB staining to visualize senescent cells in archival material. The latter unique property of SBB could be
exploited in research on widely available retrospective tissue material.

Senescent human periodontal ligament fibroblasts after replicative exhaustion or ionizing radiation have a decreased capacity
towards osteoblastic differentiation

Papadopoulou Adamantia ! *, Konstantonis Dimitrios 12 *, Makou Margarita 2, Eliades Theodore 3, Basdra Efthimia 4,
Kletsas Dimitris !

1Laboratory of Cell Proliferation & Ageing, Institute of Biosciences & Applications, NCSR “Demokritos”, Athens, Greece; ?
Department of Orthodontics, School of Dentistry, University of Athens, Greece; 3 Department of Orthodontics and Paediatric
Dentistry, University of Zurich, Switzerland, *Department of Biological Chemistry, Medical School, University of Athens, Greece.

*: Dimitrios Konstantonis and Adamantia Papadopoulou contributed equally to this work.

Loss of teeth increases with age or after genotoxic treatments, like head and neck radiotherapy, due to periodontium
breakdown. Periodontal ligament fibroblasts represent the main cell type in this tissue and are crucial for the maintenance of
homeodynamics and for its regeneration. Here, we have studied the characteristics of human periodontal ligament
fibroblasts (hPDLF) that became senescent after replicative exhaustion or after exposure to ionizing radiation, as well as their
ability for osteoblastic differentiation. We found that senescent hPDLF express classical markers of senescence, as well as a
catabolic phenotype, as shown by the decrease in collagen type I and the increase of MMP-2 expression. In addition, we
observed a considerably decreased expression of the major transcription factor for osteoblastic differentiation, i.e. Runx2, a
down-regulation which was found to be p53-dependent. In accordance to the above, senescent cells have a significantly
decreased Alkaline Phopshatase gene expression and activity, as well as a reduced ability for osteoblastic differentiation, as
found by Alizarin Red staining. Interestingly, cells from both type of senescence express similar characteristics, implying
analogous functions in vivo. In conclusion, senescent hPDLF express a catabolic phenotype and express a significantly
decreased ability towards an osteoblastic differentiation, thus probably affecting tissue development and integrity.
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m Study of the effects of a natural compound in the lifespan and healthspan of the nematode Caenorhabditis elegans
Nikoletta Papaevgeniou*, Marianthi Sakellari*, Efstathios S. Gonos and Niki Chondrogianni
* equal contribution
National Hellenic Research Foundation Institute of Biology, Medicinal Chemistry and Biotechnology, Athens, Greece

Senescence is the process of cumulative changes and damage to molecular and cellular structure that disrupts metabolism
with the passage of time, resulting in homeostasis collapse and death. Senescence occurs both on the organismal level as well
as on the level of its individual cells. Some of the changes observed are related to the increase of oxidative stress and the
reduced function of the basic cellular proteolytic mechanism, the proteasome. Proteasomes are protein complexes
responsible for the degradation of normal or damaged proteins. Therefore, proteasomes are part of a major mechanism by
which cells regulate the concentration and therefore the function of particular proteins and degrade misfolded or otherwise
damaged proteins. The objective of the present work is the study of the effects of natural compounds on the lifespan and
healthspan of the nematode Caenorhabditis elegans, which is used as a model organism for aging. Main direction of the study
is the investigation of the effects of these compounds on the functionality of the proteasome and other signaling pathways
associated with the aging process (e.g. dietary restriction signaling pathway, insulin/IGF-1-like signaling pathway), by
conducting lifespan assays in wild type and several mutant strains, protein activities assay, immunoblot analysis and Real-
time PCR analysis, in order to identify anti-aging compounds with possible proteasome activating properties. These results
will show us, for the first time, if the activation of the proteasome in a multicellular organism is achievable through natural
compounds that exist in the Greek flora and are part of the Mediterranean diet.

Study of the role of the proteasome in senescence of stem cells
Marianne Kapetanou 2, Niki Chondrogianni ! and Stathis Gonos!
INational Hellenic Research Foundation, Athens, Greece
2Department of Biology, National and Kapodistrian University of Athens, Athens, Greece

Ageing can be defined as a multifactorial process leading to a gradual decline of self-defensive mechanisms, reduced
regenerative capacity of all tissues and organs and an exponential accumulation of damage at the molecular, cellular and
organismal level. Stem cells are responsible for tissue renewal and loss of their stemness may contribute to tissue aging. The
proteasome is the main cellular proteolytic system that plays a fundamental role in maintenance of cellular homeostasis.
Proteasome alterations are associated with various biological phenomena including cellular senescence and ageing in
different cell types and tissues. However, little is known regarding the role of the proteasome and other antioxidant responses
in senescence of stem cells. In order to shed light on the limited data on stem cell ageing, we employed both Wharton-jelly and
adipose derived adult mesenchymal stem cells. We analysed all three proteasomal peptidase activities (chymotrypsin-like,
trypsin-like and caspase-like) and characterized the RNA and protein expression levels of representative subunits.
Additionally we evaluated the levels of oxidatively modified proteins in early, middle and late passage cells. Analysis of
antioxidant defense mechanisms will open the road to innovative stem cell-based interventions to improve the quality of
human life in old age (‘healthspan’), including treatment of late-onset diseases
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m The effects of Bisphenol-A on the development and diapause of Sesamia nonagrioides
Zakasis Giannis, Kontogiannatos Dimitris and Kourti Anna
Department of Agricultural Biotechnology, Agricultural University of Athens, lera Odos 75, 11855, Athens, Greece

The monomer bisphenol-A (BPA, 2,2-bis-(4-hydroxyphenyl)-propane) is one of the industrial compounds that have generated
concerns due to their high production and widespread use in many consumer products. BPA is a xenoestrogen that,
potentially, can have adverse effects on humans as well as on wildlife. Exposure to Bisphenol-A (BPA) has been reported to
affect growth and development in a wide variety of species, although the mechanisms underlying BPA-induced effects are not
completely understood. In this study, we tested the effects of three concentrations of BPA (0.1 mg/L, 1 mg/L or 10 mg/L) on
the development and diapause of Sesamia nonagrioides (Lepidoptera: Noctuidae). In addition we measured the level of
alterations caused by the endocrine activity of BPA in S. nonagrioides. The ability of bisphenol-A to interfere with two
ecdysteroid-dependent physiological processes, molting and development, was evaluated. Bisphenol-A, elicited ecdysteroidal
activity as it was indicated by its impact in the prolongation of the intermolt period and its interference with the
developmental processes. In addition alterations in larval weight during diapause, indicate the serious environmental effects
of bisphenol-A on wildlife

m The role of chaperone mediated autophagy in nervous system development
Antoniou Daphne!, Xilouri MariaZ?, Rod Brekk Oysten?, Stefanis Leonidas?3 ", Politis Panagiotis '~

1) Center for Basic Research, Biomedical Research Foundation of the Academy of Athens, 115 27, Athens, Greece

2) Division of Basic Neurosciences, Biomedical Research Foundation of the Academy of Athens (BRFAA), 4 Soranou Efesiou
Street, Athens, 11527, Greece

3) Second Department of Neurology, University of Athens Medical School, Athens, Greece

*equal contribution

Proteolytic mechanisms that remove unwanted proteins are of paramount importance for cellular physiology. Among them,
chaperone mediated autophagy (CMA) plays a critical role for the clearance of select cellular proteins and has been associated
with the degradation of disease-related proteins, such as alpha-synuclein, in the context of neurodegenerative diseases.
However, almost nothing is known about the role of CMA in nervous system development. In particular, the aim of this study
was to examine the possible involvement of CMA in the early stages of neural differentiation during development.
Accordingly, here we present functional data indicating that CMA is critically involved in the differentiation decisions of
neural stem cells (NSCs). Specifically, we show that CMA is highly active in NSCs and that Lamp2a and Hsc70, basic
components of the CMA machinery, are strongly expressed in ex vivo cultured NSCs. Interestingly, Lamp2a, which is the
lysosomal receptor and rate limiting step for CMA, is preferentially expressed in early post mitotic neurons as compared to
nascent astroglial cells. Most importantly, Lamp2a reduction, by lentiviral-mediated shRNA, strongly impairs the ability of
NSCs to produce neurons and induces their potential to generate astrocytes. These data suggest a key role for LampZ2a and
consequently of CMA in the regulation of neuronal fate acquisition. To further understand the in vivo role of CMA in brain
development, we are currently undertaking gain-and-loss of function studies for LampZ2a in the rodent brain. Moreover, we
are engaged in detailed proteomic analysis to identify CMA protein-targets that mediate these effects in NSCs
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The role of oxidative stress on the proliferation and senescence of nucleus pulposus intervertebral disc cells

P11

Dimozi Anastasia*, Sklirou Aimilia*, Mavrogonatou Eleni*, Kletsas Dimitris

Laboratory of Cell Proliferation and Ageing, Institute of Biosciences and Applications, National Centre for Scientific Research
“Demokritos”, Athens, Greece

*Authors have equally contributed to this work

During degeneration and aging, intervertebral discs undergo substantial changes promoted by the overexpression of
metalloproteases and cytokines in disc cells. Moreover, herniated and senescent discs are characterized by the accumulation
of oxidized proteins. Given that oxidative stress can induce premature senescence in various tissues, aim of this work was to
study the effect of hydrogen peroxide (H202) on the proliferation and induction of premature senescence in primary cultures
of human intervertebral disc cells. H202 rapidly increased the intracellular levels of nucleus pulposus cells’ reactive oxygen
species (ROS) in a dose-dependent manner, but was significantly cytotoxic only in concentrations = 500 pM. Oxidative stress
negatively affected the proliferation rate of the cells and activated all members of the MAPK superfamily, as well as Akt. In
addition, H202 provoked DNA damage to the nuclei of intervertebral disc cells, as shown by the phosphorylation of H2AX,
induced a DNA repair response involving the phosphorylation of ATM and Chk2 and activated the p53-p21WAF1-pRb axis.
Finally, a transient translocation of the transcription factors NF-kB and Nrf2 form the cytoplasm to the nucleus was observed
in H202-treated cells. Serial exposures to Hz20: resulted in the induction of premature senescence, as demonstrated by a
decreased ability of BrdU incorporation and an increased percentage of SA-$ Gal-positive cells. This senescent phenotype was
further verified by the up-regulation of known molecular markers of cellular senescence. Pre-treatment of nucleus pulposus
intervertebral disc cells with the scavenger N-acetyl-L-cysteine or the antioxidant molecule glutathione prevented H2:0:-
induced premature senescence.

Transit effect of Geminin absence in adult neural stem cells

Lalioti Marialena!, Kyrousi Christinal, Lygerou Zoi?, Taraviras Stavros!
1. Department of Physiology, Medical School, University of Patras, Greece

2. Department of General Biology, Medical School, University of Patras, Greece

Neural stem cells (NSCs) are self-renewing, multipotent cells residing in the CNS, during embryogenesis and adulthood. In the
adult brain, NSCs are located in the subventricular zone (SVZ) of the lateral ventricles and the subgranular zone (SGZ) of the
hippocampal dentate gyrus. Our aim is to investigate mechanisms that control the self-renewal and differentiation decisions
of the adult NSCs. We have previously shown that in the absence of Geminin, early cortical progenitors exhibit altered cell
cycle kinetics and a preference toward self-renewing divisions. Conversely, Geminin overexpression resulted in increased cell
cycle exit and neuronal differentiation of embryonic cortical progenitor cells. In order to further elucidate the in vivo role of
Geminin in the adult NSCs, we generated mice lacking Geminin expression specifically in the adult NSCs. Our data show that
NSCs produce the same number of neurons upon Geminin deletion, but with different kinetics. Shortly after the deletion of
Geminin, transit-amplifying cells are reduced, even though the total number of proliferating cells is increased. However, at
later stages, the total number of adult NSCs is not physiologically affected. Our data suggest that Geminin has a transit role
during adult neurogenesis, possibly because mechanisms maintaining the brain homeostasis and size can counter balance for
the absence of Geminin.
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Pharmacological activation of Nrf2 mediates anti-ageing effects in Drosophila

P13

Sofia Chatzigeorgiou!, Eleni N. Tsakiri!, Konstantinos D. Tallas!, Nicolas Gaboriaud-Kolar?, Gerasimos P. Sykiotis?,
Alexios-Leandros Skaltsounis?, Ioannis P. Trougakos?

I Department of Cell Biology and Biophysics, Faculty of Biology, National & Kapodistrian University of Athens, Athens, Greece
2 Laboratory of Pharmacognosy and Natural Products Chemistry, Faculty of Pharmacy, University of Athens, Athens, Greece
3 Service d’Endocrinologie, Diabétologie et Métabolisme, CHUV, 1011 Lausanne, Switzerland

Organismal ageing is a complex molecular process driven by diverse molecular pathways and biochemical events. It has been
defined as the time-dependent decline of functional capacity and stress resistance, associated with increased risk of morbidity
and mortality. In the present study, we screened several Natural Products (NPs) for a possible in vivo anti-ageing effect in
Drosophila flies. Specifically, flies were cultured in the continuous presence of various doses of the NPs and the downstream
effects on their physiology and lifespan were recorded. We identified a NP that prolonged both healthspan and lifespan of
flies. Moreover, exposure of flies to this NP resulted in increased flies’ muscle strength, higher activities of the main
proteolytic systems, reduced proteome damage and increased anti-oxidant responses. These effects were mediated (at least
in part) by activation of the Nrf2/Keap1l signalling pathway (a master regulator of cellular antioxidant responses) as they
were abolished by RNAi-mediated Nrf2 knockdown in transgenic flies. Our on-going studies aim to identify the molecular
target of this NP.

This work was supported by the EU project INsPiRE/REGPOT-CT-2011-284460

Characterization of lycopene biosynthesis and evaluation of antioxidant activity in fruits of five tomato varieties
Filippou Panagiota, Antoniou Chrystalla, Georgiadou C. Egli, Keveze Maria, Challouma Pantelis
and Fotopoulos Vasileios

Department of Agricultural Sciences, Biotechnology and Food Science, Cyprus University of Technology, P.O. Box 50329 Limassol,
Cyprus

Lycopene is a naturally occurring chemical compound that gives fruits and vegetables a red/orange color. As an intermediate
metabolite of B-carotene biosynthesis, lycopene represents one of the major carotenoids. Interest in lycopene is growing
rapidly following the implication of lycopene in the prevention of cancer and cardiovascular diseases. The present study
focuses on the molecular characterization of lycopene biosynthesis and antioxidant activity capacities of five commercially
available tomato varieties (Cherry Ninolino F1, Elpida, Daphne, Eliseo Plum F1 and Oxheart) in three different tissues of
tomato fruit: skin, flesh and seeds. Initially, gene expression profiles implicated in lycopene biosynthesis (SIZDS kot SICRTISO),
and catabolism (SIbLCY) was investigated. For the molecular analysis, real-time PCR (qRT-PCR) was performed using SIEF1a
as a reference gene. Differential regulation of the biosynthetic genes (SIZDS kot SICRTISO) was demonstrated in skin and flesh
of all tomato varieties. Interestingly, the gene implicated in lycopene catabolism (SIbLCY) demonstrated a general induction in
the tested tissues of the different varieties. Moreover, the antioxidant activity of the five tomato varieties was detected using
two different antioxidant activity assays (FRAP and TEAC). Increased antioxidant activity was observed in the skin of the
Cherry Ninolino F1 and Elpida varieties, whereas lower antioxidant activity was observed in the tested tissues of Daphne,
Eliseo Plum F1 and Oxheart varieties. We are currently in the process of measuring the lycopene content in all samples under
examination. The exploration of lycopene activity in different varieties and the ‘selective’ tomato consumption could be useful
for the protection of human health.
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The macrophage-mediated regulation of fibrogenic response by murine fibroblasts is osteopontin-dependent
Tsansizi Lorentsa and Psarras Stelios

Center of Basic Research I, Biomedical Research Foundation, Academy of Athens, Greece

Upon tissue injury, resident and infiltrating macrophages become activated into distinct subpopulations that sequentially
orchestrate the restoration of tissue homeostasis. Soluble factors produced by macrophages may paracrinely affect adjacent
fibroblasts, regulating tissue remodeling.

Osteopontin is expressed by activated macrophages and involved in macrophage function and gene expression. Experiments
with osteopontin-deficient mice in inflammatory disease models mostly reveal a fibrosis-regulatory role for this molecule by
as yet unidentified mechanisms. Accordingly, we recently identified osteopontin expressed by macrophages as an important
promoter of cardiac fibrosis in a genetic heart failure model.

To unravel the complex pattern of macrophage regulation of fibrogenic response we stimulated macrophages obtained from
wild type (wt) and osteopontin-deficient mice to assume pro-inflammatory (M1) or alternative (M2) activation status and
exposed murine cardiac and lung fibroblasts to their conditioned media.

Compared to proinflammatory M1 macrophages, exposure to CM from M2 activated macrophages led to stronger fibrogenic
response, assessed by collagen I and fibronectin 1 expression. Depending on cell culture density, M1 stimulation could lead to
up-regulation of a-smooth muscle actin (a-SMA) expression, an indication of differentiation into myofibroblasts. Notaby,
exposure to CM from osteopontin-deficient peritoneal macrophages resulted in lower levels of a-SMA by cardiac fibroblasts.
Moreover, CM from wt macrophages induced fibroblast proliferation and in vitro wound closure, abilities impaired by
osteopontin-deficient macrophages. A osteopontin-dependent macrophage regulation of fibrosis is proposed.
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A computational approach for integrating genome-wide chromatin profiles in the functional characterization
of hematopoiesis

Papadopoulos Giorgos, Karkoulia Elena and Strouboulis John
Division of Molecular Oncology, BSRC ‘Alexander Fleming’, Athens, Greece

Recent developments in next generation sequencing (NGS) provide the means for an accurate characterization of genome
wide chromatin states, such as histone modifications, transcription factor (TF) occupancy profiles and gene expression levels.
Application of NGS technologies in different cell types and/or differentiation states provide a highly accurate and highly
comparable set of genomic maps that can be used to identify and characterize transcriptional regulatory events that underlie
differential gene expression patterns in these cells. In this study we used a mathematical modeling and clustering approach to
identify chromatin states that distinguish gene activity in the erythroid and megakaryocytic lineages during mouse
hematopoiesis. More specifically, we used publicly available NGS datasets mapping a series of epigenetic modifications, TF
occupancies and gene expression profiling in hematopoietic stem cells, in erythroblasts and in megakaryocytes. Differences in
the epigenetic profiles of regions proximal to the transcriptional start sites (TSS) of genes were analyzed and related to
differences in gene expression patterns using random forest regression models. Interpretation of the results provides insights
into the role of the GATA-1 transcription factor in the erythroid versus megakaryocytic lineage specification. In addition, a
role was revealed for the erythroid-related TFs Ldb1 and Scl/Tall acting further upstream the hematopoietic differentiation
tree, prior to GATA-1 transcription activation at the common myeloid progenitor’s stage.

Divergent transcriptomic alterations induced by the Forced Swim Test in the hippocampus of high versus
low novelty-seeker rats

Kouskou Marianna!?, Nasias Dimitris!, Tomlinson Craig R.3, Tsonis Panagiotis A.2, Sanoudou Despinal,
Pitychoutis Pothitos M.2, Papadopoulou-Daifoti Zeta!

1 Department of Pharmacology, Medical School, National & Kapodistrian University of Athens, 75 Mikras Asias Street, Goudi,
11527, Athens, Greece

2 Department of Biology & Center for Tissue Regeneration and Engineering (TREND), University of Dayton, 300 College Park,
Dayton, OH 45469, USA

3 Department of Medicine and Department of Pharmacology and Toxicology, Dartmouth Hitchcock Medical Center, Dartmouth
College, Lebanon, New Hampshire, USA

Susceptibility to stress and depression differs between individuals. The best animal model to study the neurobiology of affect
regards spontaneous reactions to novelty. Rodents can be classified as high or low responders (HR, LR) based on the
exploratory activity to stress of a novel environment. Our hypothesis is that phenotype-dependent changes in the gene
expression of hippocampus could possibly accompany a distinct behavioural pattern in the forced swim test (FST). At 24 h
post-FST, HR and LR rats (stressed and unstressed controls) were sacrificed and total RNA was extracted from hippocampal
samples. Using whole rat genome Illumina arrays (RatRef-12 Expression BeadChip) we studied ~22.260 transcripts.
Functional analysis into pathways and networks was performed using the Ingenuity Pathway Analysis and GeneCodis
software. In the test FST session, HR and LR rats show similar “depressive-like” status but distinct behavioral pattern in the
pre-test session. Interestingly, over twice as many genes were significantly changed following FST in LR, as compared to HR
rats. Neurogenesis (Ephb2,Nog,Ntf3 Tgfb1,Smad7,50x2,Srr) and synaptic plasticity-related genes (Ephb2, Epha5, Ddn, Stx4, Pfn,
Syt12) were induced in the hippocampus of LR rats in response to FST, whereas in HR rats, several genes associated with the
induction of apoptotic mechanisms (Eif2ak3,Sgpp2,Mbtps2,Perk,Gsk3b,Mbtps2,Atf-6,Sgpp2,Rip1) were found to be up-
regulated. Based on our findings, we conclude that the hippocampal response to the same stress regimen is different between
HR and LR rats at the transcriptional level, despite their seemingly similar “depressive-like” phenotype in the FST test.
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Dynamic miRNA profiling of BMP4 induced osteogenesis in bone marrow mesenchymal stem cells

Logotheti Marianthi!, Papadodima Olga!, Deschaseaux Frederic?, Vekris Antonios, Pontikoglou Charalampos?,
Chatziioannou Aristotelis?

IMetabolic Engineering and Bioinformatics Group, Institute of Biology, Medicinal Chemistry & Biotechnology, National Hellenic
Research Foundation, Athens, Greece

2Stromalab Unité Mixte de Recherche (UMR) Université Paul Sabatier/Centre National de la Recherche Scientifique (CNRS) 5273,
U1031 Institut national de la santé et de la recherche médicale (Inserm), Etablissement Frangais du Sang-Pyrénées-Méditerranée,
Toulouse, France

3 Department of Hematology, University of Crete School of Medicine, Heraklion, Greece

Mesenchymal stem cells (MSCs) are multipotent adult stem cells that can give rise to different cell types. Their differentiation
fate depends on the signals received by their microenvironment and is regulated by growth factors modulating multiple
pathways. Among factors involved in MSCs differentiation, Bone Morphogenetic Proteins (BMPs) have been shown to be
involved in the commitment of MSCs towards the osteogenic lineage. In this study we sought to investigate alterations in the
expression profile of miRNA during the BMP4 induced osteogenesis. In particular, bone marrow MSCs were cultured for 7, 14
and 21 days in the presence of BMP4. MSCs derived from six healthy individuals were used in our analysis. Samples were
labeled and hybridized to miRXplore platform which is based on two channel microarray technology. The raw signal
intensities for each time point were obtained with ImaGene software and data were pre-processed, normalized and analyzed
with Gene ARMADA tool. Statistical analysis revealed a small number of miRNAs with differential expression among time
points. The majority of differentially expressed miRNAs were upregulated upon BMP4 treatment. Potential targets of the
significantly altered miRNAs were identified with DIANA software and further analyzed by StRAnGER algorithm, which
performs Gene Ontology (GO)-based analysis to highlight the broader putative cellular regulatory network.

Examining genetic ancestry and demographic history among HapMap phase III populations

Spyros Karaiskos!,Fotis Tsetsos!, lordanis Karagiannidis?, John Alexander?!, Marianthi Georgitsi?,
Peristera Paschou!

1Department of Molecular Biology and Genetics, Democritus University of Thrace, Alexandroupoli, Greece

The genetic history of human populations is a complex mosaic affected by a number of factors such as migration events,
population movements, population bottlenecks, expansions and other demographic events. The genomic footprint of these
phenomena enables DNA-based investigation of historical events that involve population size, population composition as well
as other significant components and provide us the opportunity for a more robust understanding and interpretation of
historical events. Genomewide genotyping and sequencing datasets that are available today have the potential to contribute
to a much greater understanding of critical aspects of human history. Here, we used methods that detect genetic ancestry,
including principal component analysis, calculation of Fst values, phylogenetic tree representation and evaluation and
detection and analysis of IBD (identity by descent) blocks in order to study genetic relationships of worldwide populations
from HapMap III. We present genome-wide analysis on available data from 329381 Single Nucleotide Polymorphisms (SNPs)
genotyped for 700 individuals (11 populations and 4 continental regions from HapMap III). We study the genetic structure of
the HapMap Il populations, providing valuable insight into the demographic history of populations worldwide.
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Inference of protein dynamics from Fluorescence Recovery After Photobleaching (FRAP) data reveals modified protein
kinetics following whole-cell UV irradiation

Rapsomaniki Maria Anna L4 Giakoumakis Nickolaos Nikiforos 1, Cinquemani Eugenio 2 Taraviras Stavros 3,

Lygeros John *and Lygerou Zoi !

1 Department of Biology and 3Department of Physiology, School of Medicine, University of Patras, Rio, Patras,
2INRIA Grenoble-Rhéne-Alpes, Montbonnot, 38334 Saint-Ismier Cedex, France,

4 Institut fiir Automatik, ETH Ziirich, 8092 Ziirich, Switzerland

Fluorescence Recovery after Photobleaching (FRAP) is a functional imaging technique that permits the exploration of protein
dynamics in living cells by allowing the estimation of kinetic parameters. Here, we use an in silico approach for the inference
of kinetic parameters (namely diffusion coefficient, fraction of immobilization and residence times) from short and long FRAP
experiments. Our inference method is based on a stochastic hybrid model of protein diffusion and binding in a realistic setup
at a particle level and involves the construction of a mapping from FRAP recovery curves to the underlying protein Kkinetics
using an Artificial Neural Network.

To validate the method, we analysed the kinetic behavior of the DNA replication and repair factor PCNA and the licensing
factor Cdt1, both tagged with GFP, and GFPNLS as a control of a freely diffusing nuclear protein. All proteins were transiently
expressed in unsynchronized MCF7 cells. Using our method, we extracted kinetic parameters before and after UV irradiation.
More specifically, using short FRAP experiments (time frame of approximately 20 sec) we reconstructed purely diffusive
behavior for GFPnls, transient interactions coupled to diffusion for Cdt1 and permanent interactions coupled to diffusion for
PCNA following UV irradiation. To further challenge our method, for the case of PCNA following UV irradiation, we performed
long-FRAP experiments (time frame of approximately 1000 sec) that allow the assessment of slower dynamics, unable to be
experimentally observed within short time frames. The extracted kinetic parameters are largely reconfirmed, proving the
robustness of our method regardless of the experimental setup.
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Catalytic properties of ribosomes from heterotic yeast strains exhibiting translational infidelity
Bougas Anthony!, Fridman Eyal?, Synetos Dennis!
I Department of Biochemistry, School of Medicine, University of Patras, Patras, Greece

2 R. H. Smith Institute of Plant Sciences and Genetics, Faculty of Agricultural, Food Quality and Environmental Sciences, The
Hebrew University of Jerusalem, Rehovot, Israel

This study explores whether heterosis (hybrid vigor) affects protein synthesis. Heterosis is the increase in growth rate and fertility
of F1 hybrids compared to their homozygous parents. Hybrids exhibit heterosis possibly because of specific heterozygosity of the
controlling genomic regions. A genomic scan of homozygous and heterozygous yeast strains indicated several ribosomal protein
genes in which allelic heterogeneity in hybrids is associated with increased growth rate. One such locus encodes yeast ribosomal
protein L39. L39 affects the two main ribosomal activities, translational fidelity in a major way and peptide bond formation in a
minor way. We showed recently that the hybrid strain has an increased error frequency (EF) of translation compared to either
homozygous parental strain. However, the hemizygous strain carrying a deletion of one of the two L39 alleles possessed an even
higher EF than the hybrid. This exceeds the expected dosage effect caused by deletion of one of the two L39 alleles. First, we show
that cycloheximide, an inhibitor of protein synthesis, inhibits equally growth of parental, hybrid and hemizygous strains as well as
growth of isogenic wild type strains. Next, we examined the possibility of a co-operative effect of heterosis and ribosomal protein
L39 on the rate of peptide bond formation with the puromycin reaction. The koss of the hybrid strain at 0.4 and 2 mM puromycin
are similar to those of the parental strains, whereas the koss of the hemizygous strain is slightly higher at both puromycin
concentrations. These results allow investigation of a co-operative effect of heterosis and ribosomal protein L39

Linezolid-dependent structure and function adaptation of ribosomes from nosocomial strains of S. epidermidis.

Kokkori Sofia!, Apostolidi Marial, Tsakris Athanassios?, Pournaras Spyridon?, Stathopoulos Constantinos! and Dinos
George!

1Department of Biochemistry, School of Medicine, University of Patras, Greece
2Department of Microbiology, School of Medicine, University of Athens, Greece

We have recently reported (Pournaras et al., Emerg. Infect. Dis. 2013, 19:129-132) that the Staphylococcus epidermidis
nosocomial strain (A2864) grows remarkably faster than the wild type strain in excess of the antibiotic linezolid, although it
carries mutations in 23S rRNA associated to linezolid resistance. Linezolid is a synthetic oxazolidinone which targets the 23S
rRNA and blocks petpidyltransferase activity. Although it was introduced very recently for the treatment of infections caused
by Gram-positive pathogens, resistance attributed to specific mutations located mainly on 23S rRNA and L3 and L4 ribosomal
proteins have been well documented. To investigate this paradox in molecular level, we isolated functionally active ribosomes
from a wild type strain and we compared them with isolated ribosomes from the mutant strain grown in the absence and/or
presence of linezolid. Interestingly, we observed essential differences in the structure and function of ribosome populations
derived from the mutant strain which were assembled in the presence of linezolid. The -catalytic activity of
peptidyltransferase activity which is responsible for the peptide bond formation during translation and is expressed with the
ratio keat/Kum was found significantly higher in the mutant strain in the presence of linezolid, but only for ribosomes assembled
in the presence of the antibiotic. Moreover, the same ribosomes were unable to efficiently dissociate into subunits in the
absence of the antibiotic. These observations imply that the presence of linezolid has modified the defined hierarchy of
ribosomes assembly, leading to new functional species, active only in the presence of the antibiotic.

Acknowledgments: The work was supported in part by “K. Karatheodoris” Grant 2010 (UPAT Research Committee, No D164 to C.S.).
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On the use of the antibiotic chloramphenicol to target polypeptide chain mimics to the ribosomal exit tunnel

Krokidis Marios!, Mamos Petros!, Papadas Athanassios!, Karahalios Panagiotis?, Starosta Agata?3, Wilson Daniel?3,
Kalpaxis Dimitrios?, Dinos George!

I Department of Biochemistry, School of Medicine, University of Patras, Greece
2 Gene Center and Department of Biochemistry, Ludwig Maximilian University of Munich, Germany
3 Center for Integrated Protein Science Munich (CiPSM), Ludwig Maximilian University of Munich, Germany

The ribosomal exit tunnel had recently become the centre of many functional and structural studies. Accumulated evidence
indicates that the tunnel is not simply a passive conduit for the nascent chain, but a rather functionally important
compartment where nascent peptide sequences can interact with the ribosome to signal translation to slow down or even
stop. To explore further this interaction, we have synthesized short peptides attached to the amino group of a
chloramphenicol (CAM) base, such that when bound to the ribosome these compounds mimic a nascent peptidyl-tRNA chain
bound to the A-site of the peptidyltransferase center (PTC). Here we show that these CAM-peptides interact with the PTC of
the ribosome while their effectiveness can be modulated by the sequence of the peptide, suggesting a direct interaction of the
peptide with the ribosomal tunnel. Indeed, chemical footprinting in the presence of CAM-P2, one of the tested CAM-peptides,
reveals protection of 23S rRNA nucleotides located deep within the tunnel, indicating a potential interaction with specific
components of the ribosomal tunnel. Collectively, our findings suggest that the CAM-based peptide derivatives will be useful
tools for targeting polypeptide chain mimics to the ribosomal tunnel, allowing their conformation and interaction with the
ribosomal tunnel to be explored using further biochemical and structural methods.

Post-transcriptional regulation of Alpha-synuclein expression
Koukouraki Pelagia!, Doxakis Epaminondas?
1) Molecular and Cellular Neurobiology Lab, Basic Neurosciences Division, Biomedical Research Foundation, Academy of Athens

Clinical, genetic and experimental evidences have linked alpha-synuclein (asyn) expression to Lewy body diseases, including
Parkinson’s disease and dementia with Lewy bodies. The aberrant function of asyn remains obscure but it is likely to stem
from the excess accumulation of asyn species that form toxic aggregates in presynaptic terminals affecting neurotransmitter
release. Several physiological and pathophysiological conditions that lead to lower levels of cap-dependent translation in cells
such as differentiation, oxidative stress, hypoxia or nutrient limitation, often drive an alternative mode of translation which is
dependent on Internal Ribosome Entry Site (IRES) sequences in the 5'UTR of specific mRNAs. IRESs form hairpin structures
that attract eukaryotic ribosomal translation initiation complexes promoting translation initiation independent of the
presence of the commonly utilized 5'-m7G cap structure. Here, sequence analysis of asyn mRNA revealed the presence of such
an IRES sequence in the proximal 5’'UTR. Experimentally, we provide evidence that asyn can be translated in cap-independent
manner and we propose that this is maybe a mechanism that contributes to excess accumulation of asyn in pathological
conditions.

46



% CONGRESS of the
' HELLENIC SOCIETY of

th

< ( -

POSTER PRESENTATIONS

m Secondary structure of the tRNA-dependent glyS T-box riboswitch
Maria Apostolidi?, Jonathan L. Huot?, Hubert D. Becker?, Constantinos Stathopoulos!
1 Department of Biochemistry, School of Medicine, University of Patras, GR-26504, Patras, Greece.
2 JPCB, UMR 7156 (GMGM), 21 rue Rene Descartes, F-67084, Strasbourg, France

T-Box riboswitches are important regulatory elements in the 5’UTR of mRNAs, which utilize charged or uncharged tRNA
molecules as ligands. They are widely represented in Gram-positive bacteria and control the expression levels of enzymes
involved in amino acid biosynthesis and aminoacyl-tRNA synthesis. In Staphylococcus aureus, a T-Box riboswitch precedes the
glyS gene encoding glycyl-tRNA synthetase (GlyRS). GlyRS mediates the formation of the Gly-tRNASY molecules that serve as
substrates for the protein synthesis and for the exo-ribosomal glycine-mediated stabilization of the bacterial cell wall.
Previous work of our group revealed that in S. aureus there are two encoded proteinogenic tRNASY isoacceptors (P1 and P2)
and three non proteinogenic tRNAGY isoacceptors (NP1, NP2 and NEW) with extra-translational roles which bind poorly to
EF-Tu. Recently, we cloned the S. aureus glyS T-box. Detailed RNA structural probing and primer extension analysis
unravelled the structural folding of the glyS T-box alone or in the presence of the P1 tRNA(GCO), in order to verify that the
stem I loop in the glyS T-Box adopts the tRNASY structure. Here we propose the biochemically defined secondary structure of
this specific regulatory tRNA-dependent element. Our goal is the biochemical and structural characterization of the
interaction of all above mentioned tRNASY isoacceptors, with the glyS-specific T-box from S. aureus, both in vitro and in vivo.
The glyS T-box is a characteristic example of regulation at the transcription level and moreover represents a novel molecular
target for antibacterial compounds since in this organism regulates to distinct however metabolically related tRNA-dependent
networks.

Acknowledgments: The work was supported in part and implemented under the "ARISTEIA" Action of the "OPERATIONAL
PROGRAMME EDUCATION AND LIFELONG LEARNING" and is co-funded by the European Social Fund (ESF) and National Resources
(MIS 1225, No D608 to C.S.). Maria Apostolidi is a recipient of a fellowship from “K. Karatheodoris” Grant 2010 (UPAT Research
Committee, No D164 to C.S.).

m Two spermidine analogues of chloramphenicol with diverse mode of action against ribosomal peptidyltransferase activity
Ourania Kostopoulou !, George Magoulas 2, Dionysios Papaioannou 2, Dimitrios Kalpaxis !
1Department of Biochemistry, School of Medicine, University of Patras, Patras, Greece
2Laboratory of Synthetic Organic Chemistry, Department of Chemistry, University of Patras, Patras, Greece.

Chloramphenicol (CAM) is a broad spectrum antibiotic. It resembles the 3’-end of the aminoacyl-tRNAs and inhibits the
catalytic activity of the prokaryotic ribosomes. It is known that polyamines favor the binding of CAM to ribosomes. This
prompted us to synthesize two analogues of CAM, harboring one spermidine unit conjugated through its N!- (F5) or N*-amino
group (KA-240) to the dichloro-methyl edge of the CAM-scaffold. Previous kinetic studies have revealed that both analogues,
compared to CAM, exhibit superior activity, behaving as competitive inhibitors of the peptidyltransferase activity, following a
two-step, slow-binding mechanism. To identify binding sites of F5 and KA-240 in the ribosome, we further investigated their
binding process by time-resolved footprinting analysis. The results confirmed that both CAM-analogues bind initially to a
hydrophobic crevice composed of nucleotides located adjacently to the A-site (A2451, G2505, U2506), thus explaining the
competitive character of action. Soon after, they shift to a final position of high affinity, in which the nitrobenzene ring of
analogues continue to interact with A2451, a nucleotide located at the heart of the A-site. Nevertheless, while the polyamine
tail of KA240 orientates toward nucleotide A2062 through which allosterically affect the entrance of the ribosomal exit
tunnel, the polyamine tail of F5 interacts with nucleotides A2062 and U2585 implicated in the rotary motion of the A-site
substrate. Conclusively, although both CAM-analogues behave as competitive inhibitors of peptidyltranferase, their exact
mode of action differs.
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Expression of miR-224, a novel molecular tissue biomarker predicting short-term relapse and poor overall survival in
colorectal adenocarcinoma patients, is negatively correlated with mRNA levels of kallikrein-related peptidases 6 and 10

Adamopoulos Panagiotis!, Kontos Christos!, Alexopoulou Dimitra!, Rapti Stamatia-Maria!, Papadopoulos Iordanis?,
Scorilas Andreas?

I Department of Biochemistry and Molecular Biology, University of Athens, Athens, Greece

2 Fourth Surgery Department, University General Hospital “Attikon”, Athens, Greece

Introduction: Colorectal adenocarcinoma constitutes the most frequent form of colorectal cancer. We analyzed miR-224
levels in colorectal cancer adenocarcinoma samples and paired non-cancerous mucosa, in order to examine the prognostic
value of miR-224 as a novel molecular tissue biomarker in colorectal adenocarcinoma. Moreover, we analyzed the mRNA
expression of four kallikrein-related peptidases (KLKs), including KLK4, KLK6, KLK10, and KLK11, to investigate whether they
could constitute potential targets of miR-224.

Materials and Methods: Total RNA was extracted from 119 primary tumors and 70 paired non-cancerous mucosa of CRC
patients. 2ug of total RNA were polyadenylated using poly(A)-polymerase and then ¢cDNA was prepared by reverse
transcription using an oligo-dT-adaptor primer. A highly sensitive quantitative real-time PCR methodology (qRT-PCR), based
on SYBR Green chemistry, was developed for miR-224. Moreover, qRT-PCR protocols - previously developed in our lab - were
used for mRNA expression analysis of KLKs.

Results: miR-224 levels were significantly higher in colorectal adenocarcinomas than in non-cancerous counterparts
(P<0.001). Elevated miR-224 expression predicts short-term relapse and poor overall survival in these patients (P=0.008 and
0.002, respectively), independently from established clinicopathological parameters. Furthermore, negative correlations were
observed between miR-224 and KLK6 mRNA (rs=-0.458, P<0.001) as well as KLK10 mRNA levels (rs=-0.333, P<0.001).
Conclusion: miR-224 expression is negatively correlated with KLK6 and KLK10 mRNA expression and can be considered as a
novel molecular biomarker predicting poor outcome in colorectal cancer patients.

Acknowledgements: Part of this work has been financially supported by the Hellenic Society of Medical Oncology.

miR-182 constitutes a novel molecular tissue biomarker predicting unfavorable outcome in colorectal cancer patients

Rapti Stamatia-Maria!, Kontos Christos!, Christodoulou Spyridon?, Papadopoulos Iordanis?, Scorilas Andreas?
1 Department of Biochemistry and Molecular Biology, University of Athens, Athens, Greece
2 Fourth Surgery Department, University General Hospital “Attikon”, Athens, Greece

Introduction: Colorectal cancer (CRC) is the third most commonly diagnosed malignancy worldwide and the fourth most
common cause of cancer death. MicroRNA-182 (miR-182) is an oncogenic miRNA promoting metastasis. We analyzed the
levels of miR-182 in CRC samples and paired non-cancerous mucosa, in order to examine the prognostic value of miR-182 as a
novel molecular tissue biomarker in CRC.

Materials and Methods: We developed a highly sensitive quantitative real-time PCR methodology (qRT-PCR), based on SYBR
Green chemistry. After the determination of the detection limit and the validation of our newly developed model, we
extracted total RNA from 116 primary tumors and 60 paired non-cancerous mucosa of CRC patients. 2ug of total RNA were
polyadenylated using E. coli poly(A)-polymerase and then cDNA was prepared by reverse transcription using an oligo-dT-
adaptor primer. Finally, we applied the aforementioned method for the expression analysis of miR-182 in CRC specimens and
undertook extensive biostatistical analysis to evaluate our results.

Results: miR-182 expression was upregulated in colorectal tumors, compared to non-cancerous paired mucosa (P<0.001),
and also differed significantly among CRC patients with well-, moderately- and poorly-differentiated colorectal tumors
(P=0.013). miR-182 overexpression is associated with high tumor extent (P=0.037), positive nodal status (P=0.006), and
advanced TNM stage (P=0.003), and predicts independently poor overall survival in CRC (HR=2.53, P=0.048).

Conclusion: High miR-182 expression can be considered as a novel, unfavorable molecular tissue biomarker predicting poor
outcome in CRC.

Acknowledgements: This work was financially supported by the Commission of the European Community through the INsPiRE project
(EU-FP7-REGPOT-2011-1, proposal 284460).
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Symmetric division and post-mitotic asymmetries in embryonic stem cells

Potsi Diana-Maria, Karakaidos Panagiotis and Georgatos Spyros

Stem Cell and Chromatin Group, The University of loannina, School of Medicine, The Laboratories of Biology and The Institute
of Molecular Biology and Biotechnology-Biomedical Division (IMBB) FORTH-ITE, 45 110 loannina, Greece

Pluripotent cells are thought to enter the differentiation process by dividing asymmetrically: one of the daughter cells
produced by an asymmetric mitosis maintains its full developmental potential, while the other cell exits the self-renewing
state and proceeds to lineage commitment. Asymmetric cell division has been documented experimentally in adult stem cells
and multipotent progenitors, but it is not clear whether it occurs in naive embryonic stem cells. To address this question, we
have studied the division of mouse stem cells (E14 cells) by live cell imaging and examined the segregation of specific cellular
proteins in pairs of daughter cells. The results show that E14 cells divide symmetrically in the presence or absence of LIF.
Symmetric division entails the equal distribution of pluripotency factors (Nanog, Sox2), fate and polarity determinants
(Numb, aPKCC) and lineage-specific markers (Brachyury) after completion of mitosis. Mitotic E14 cells feature a symmetric
spindle and show no apparent asymmetries at the level of the nuclear envelope. However, longer monitoring after completion
of mitosis reveals that primary cilia developed in daughter cells recruit Sonic Hedghog mediators (Gli2) in a non-synchronous
fashion. This “asymmetry” develops after induction of in vitro differentiation and is never observed when the cells are
maintained in their “ground state”. From these data we conclude that a functional asymmetry may arise post-mitotically on
the grounds of the non-synchronous assembly and/or activation of primary cilia during the G1 phase.

“Intelligent” Materials supporting the differentiation of mesenchymal and other adult cells to osteoblasts
Tsitouroudi Fanit, Sarli Vasiliki? , Tsapanos Nikolaos! and Theodora Choli-Papadopoulou!

1Laboratory of Biochemistry, Department of Chemistry, Aristotle University of Thessaloniki, Greece
2Laboratory of Organic Chemistry, Department of Chemistry, Aristotle University of Thessaloniki, Greece

Reversine (2-(4-morpholinoanilino)-N6-cyclohexyladenine) is a small purine-analogue synthetic molecule that is capable of
dedifferentiation of lineage-committed cells of mesenchymal origin to a more primitive pluripotent state and BMP2 is a Bone-
Morphogenetic Protein that is strongly involved in mesenchymal stem cells differentiation to osteoblasts. The purpose of this
study is to investigate reversine’s and BMP2’s capability to cause differentiation of mesenchymal cells to osteoblasts, while
being attached and functional immobilized to specific treated surfaces with immobilized tetramer streptavidin. Reversine and
BMP2 protein were biotinylated in vitro and in vivo, respectively in order to attach to surfaces due the highly strong non-
covalent bond of streptavidin-biotin. Our current experiments exhibit interesting results since the progress of differentiation
“demands” BMP2 or reversine separately. On the contrary their potential towards differentiation is negatively influenced
when both are added to the cell culture. In details,dental mesenchymal cells and adipose stem cells were treated with 100 nM
reversine or 50 ng/mL BMP2 and then cultured under osteoblast-inducing conditions for 7 days. Reversine was also used to
dedifferentiate lung cells (MRC5 line), which originate from the endoderm during embryogenesis, to osteoblasts which are of
mesodermal origin (previous studies were made only for dedifferentiation of mesodermal cells). Alkaline phosphatase (AP)
and Alizarin Red staining were used to detect the formation of osteoblasts, since they are specific markers of the osteoblast
cell line. The results showed positive staining for AP and Alizarin Red, which indicate the successful osteoblast formation and
they were also confirmed with RT-PCR for the osteoblast marker osteocalcin (OC). At the moment the differentiation
processes are being studied direct on the biofunctionalized surfaces of “Intelligent materials”.
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m Corticotropin-Releasing Hormone (CRH) deficiency decreases neurogenic activity in adult hippocampus

P31

causing memory deficits

Koutmani Yassemi!, Gampierakis Iloannis?, Polissidis Alexia 2, Panagiotis Politis® and Karalis Katia?,
1 Developmental Biology Section, Biomedical Research Foundation of the Academy of Athens, Athens, Greece

2 Division of Basic Neuroscience, Biomedical Research Foundation of the Academy of Athens, Athens, Greece

3 Histology Section, Biomedical Research Foundation of the Academy of Athens, Athens, Greece

4 Division of Endocrinology, Children’s Hospital, Boston MA, USA

Stress exerts differential effects on adult neurogenesis primarily via its stimulation of glucocorticoid release. Despite the
negative effects of stress on progenitor cell proliferation in the hippocampus, challenges leading to robust increase in
glucocorticoid levels have been reported to promote neuronal growth. We have previously shown that Corticotropin-
Releasing Hormone (CRH), a main hormonal mediator of stress response, may overcome the negative effects of glucocorticoid
and induce proliferation of neural progenitor cells in the embryonic brain. In order to elucidate the role of CRH in adult
neurogenesis, we examined the proliferating activity of neural stem cells in the adult hippocampus of CRH-deficient (Crh-/-)
and wild type mice. Our results showed that the number of BrdU- positive cells in the dentate gyrus of the Crh-/- mice were
significantly reduced compared to the wild type group. Since hippocampal neurogenesis is linked to memory, we subjected
Crh-/- and wild type mice to novel object recognition and novel object location tasks that assess short-term memory. Although
Crh-/- mice possessed normal object recognition memory, their object location memory was impaired, indicating a
hippocampal-dependent cognitive deficit. CRH receptors were detected in adult hippocampal neural stem cells in support of
the possibility of direct effects of CRH on this neurogenic population. These findings suggest new physiological roles for CRH
in adult brain adaptive responses to stress stimuli

Endothelium positively regulates cardiac progenitor cells in differentiating ESCs.
Maltabe A. Violet, Melidoni Anna, Kouklis Panos
Stem Cell and Chromatin Group

Laboratory of Biology, School of Medicine University of loannina, and The Institute of Molecular Biology and Biotechnology,
Biomedical Division, FORTH-ITE Dourouti 45110 loannina Greece

Formation of the cardiovascular system is one of the earliest differentiation events during embryogenesis. During heart
development endothelial-cardiomyocyte interaction is essential for the survival, growth and contractile activity of
cardiomyocytes. However, little is known about the specific nature of the functional interaction between endothelium and
cardiomyocytes during early cardiomyocyte lineage specification. We use an in vitro model system of mammalian
embryogenesis, the differentiation of embryonic stem (ES) cells through embryoid bodies (EBs) formation in the presence of
growth factors that favour mesodermal differentiation. Under these culture conditions cardiac differentiation was very
efficient reflected in the high potential of EBs to give rise to beating cardiomyocytes (88%).We went on to test whether
cardiomyocyte differentiation was affected under conditions that perturbed vascular formation and organization in EBs. We
achieved this by expressing a mutant of Vascular Endothelial Cadherin, ANEXD-VEC, under the control of the promoter of VE-
Cadherin (Pvec) in a tissue specific manner. Expression of this dominant negative mutant is known to disrupt adherens
junctions in general. We demonstrate that expression of ANEXD-VEC under the control of Pvec causes not only impairment of
endothelial cell assembly and lack of vascular structure formation in EBs, but also has a profound effect on cardiomyocyte
differentiation. Mutant EBs show a striking loss of beating phenotype and this effect appears to be the result of a substantial
deficiency in the formation of cardiac progenitors.
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m Functionalized gold nanoparticles for treatment of central nervous system injuries
Poulia Nafsika!, Papastefanaki Florential, Jakovcevski Igor?, Schulz Florian3, Loers Gaby?, Vossmeyer Tobias3,
Bastis Neus G.3, Weller Horst3, Schachner MelittaZ, Matsas Rebecca?
1.Laboratory of Cellular and Molecular Neurobiology, Hellenic Pasteur Institute, 127 Vas. Sofias Avenue, 11521 Athens, Greece

2.Zentrum fiir Molekulare Neurobiologie, Universitdtsklinikum Hamburg-Eppendorf, Universitit Hamburg, Martinistrasse 52,
20246 Hamburg, Germany

3.Institut fiir Physikalische Chemie, Universitdt Hamburg, Grindelallee 117, 20146 Hamburg, Germany

The inability of the mammalian central nervous system (CNS) to regenerate after injury causes functional impairment. During
the acute phase after spinal cord injury (SCI), disruption of cell membranes leads to excitotoxicity, oxidative stress, CaZ* influx,
inflammation and cell death, resulting to the detrimental secondary neurodegenerative events of the chronic phase.
Nanotechnology offers the possibility of a superior drug delivery platform that may be adapted to the clinic. In particular,
colloidal gold nanoparticles (AuNPs) appear as leading candidates in the field of nanomedicine due to their inert and non-
immunogenic properties, good biocompatibility, ease of preparation and modification towards several functionalities.
Previous studies have shown that poly-ethylen-glycol (PEG) administration in CNS injury models can restore action potentials
and induce functional recovery due to its membrane sealing potential. Yet there are serious limitations, arising mostly from
PEG toxicity and limited bioavailability when administered systemically. To overcome this drawback we developed PEG (MW
2000)-functionalized 40-nm-diameter AuNPs for in vivo use as a key treatment to seal disrupted cell membranes at early
stages after SCI. Our results show that PEG-functionalized AuNPs delivered in the lesioned spinal cord caused no adverse
effects, such as body-weight loss or animal death when compared to control vehicle-injected mice. Behavioral analysis of
locomotor function revealed significantly greater recovery in the PEG-AuNP treated group as compared to controls, up to 8
weeks post injury. Additionally, immunohistological analysis indicated attenuated inflammatory response and enhanced
motoneuron survival. Our data show prospects of an efficient drug carrier platform applicable to the clinic.

m Investigating the role of desmin in the characteristics of adult cardiac Side Population stem cells
Nikouli Sofia?, Psarras Stelios?, Capetanaki Yassemi!
1Department of Cell Biology,Biomedical Research Foundation of Academy Of Athens (BRFAA), Athens, Greece

Desmin, a muscle-specific Intermediate Filament protein, apart from its mitoprotective and cardioprotective role, it has been
proposed to have a crucial role during commitment and differentiation of cardiomyocytes. Recently, it has been identified in
the cardiac Side Population of stem cells of the adult mouse heart (SP cells). Considering the above, we hypothesize that the
absence of desmin may also affect the characteristics of the SP cells. To address that, we compared the phenotypic and
genotypic characteristics of wt and desmin null (des-/-) adult cardiac SP cells. During the phenotypic characterization, we
determinedthe expression of various cell surface markers (Scal, Thy, CD31, CD34)of different cell types that exist within the
heart between wt and des-/- SP cells, in order to identify the endogenous cardiac Side Population (Scal+*/Thy1-/CD31-/CD34-
SP) and the effect that the absence of desmin may have on these subpopulations. Our data showed that the luck of desmin
affects the SP population as the number of SP and Scal* SP cells was significant elevated, whereas the number of Scal*/Thy1+,
Scal-/Thy1*, Scal-/CD31* and Scal-/CD34* SP cells was significantly lower in des-/- mice compared to wt. During the
genotypic characterization we addressed the expression profile of gene markers of stem cell and differentiated cardiac cells in
order to determine the commitment level of SP cells. The results showed asignificant downregulation of Nkx2.5 cardiac
specific transcription factor in des-/- SP cells after culturing for 7 days, indicating a potential role of desmin during SP
commitment.Funded by Synergasia 09SYN-12-966 grant.
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m New generation S/MAR based episomal vectors, with high potential for gene transfer into hematopoietic progenitor cells
Eleana F. Stavrou!, Vassileios M. Lazaris!, Aristeidis Giannakopoulos}, Eirini Papapetrous,

Alexandros Spyridonidis,? Nikolas C. Zoumbos?, Aglaia Athanassiadou!
1Department of General Biology and 2Hematology Unit, Department of Internal Medicine,
School of Medicine, University of Patras, Greece

The episomal vector pEPI-eGFP contains eGFP as reporter gene and Scaffold /Matrix Attachment Region (S/MAR), an element
facilitating episome retention in the host cell nucleus. This vector is not capable for stable transfection of hematopoietic
progenitor cells CD34+. We introduce two modifications: Firstly, we substituted promoter CMV of eGFP with SFFV (pEPI-
SFFV) or the hybrid promoter EF1/HTLV (pEPI-EF1/HTLV) that function more efficiently in CD34+ cells. Secondly, the
replication initiation region (IR) from the -globin gene locus was added in the SFFV containing plasmid (pEPI-IR), to enhance
the episome’s replication capacity. The optimal insertion site for IR was determined by Stress Induced Duplex Destabilization
(SIDD) analysis. Plasmids were successfully transferred into K562 cells as determined by flow cytometry. All cell lines
retained the episome for five months continuous culture, with and without selection with G418. Subsequently, plasmids pEPI-
SFFV, pEPI-IR and control plasmid pEPI-eGFP were used to transfect CD34+ cells from adult peripheral blood, from mobilised
healthy donors. Replacement of CMV promoter by either EF1/HTLV or SFFV promoter has a positive, measurable effect on
plasmid establishment Inclusion of the IR element brings about a further, significant increase-more than double- in the
establishment rate of the vector. Furthermore, vector pEPI-EF1/HTLV and vector pEPI-SFFV have almost the same capacity
for supporting eGFP expression per plasmid copy, while vector pEP-IR is capable for 3 times higher eGFP expression per
plasmid copy, than cells carrying either of the other two vectors. The new vectors show great promise for episomal gene
transfer into human haematopoietic progenitor cells.

m Proteomic evaluation of decellularisation protocols in umbilical cord artery

Ioanna Godika!, Panagiotis Mallis!, leronymos Zoidakis?, Antonia Vlahou?, Efstathios Michalopoulos!, Theofanis
Chatzistamatiou!, Andreas Papassavas?, Catherine Stavropoulos-Giokas!

1. Hellenic Cord Blood Bank (HCBB), Biomedical Research Foundation, Academy of Athens, Greece.
2. Biotechnology Division, Biomedical Research Foundation, Academy of Athens, Greece.

Introduction: Major achievements in creating decellularized whole tissue scaffolds have drawn considerable attention to
decellularization as a promising approach for tissue engineering. In this study histological and proteomic analysis was
performed to evaluate the efficiency of the two decellularization protocol.

Methods and Results: In decellularization protocol A, umbilical arteries (n= 20) were incubated in CHAPS and sodium
dodecyl sulfate followed by incubation in a-MEM with foetal bovine serum. In decellularization protocol B the umbilical
arteries (n=20), were incubated in Hypotonic Tris and SDS followed by incubation in Nuclease solution. Decellularized
umbilical arteries were completely devoid of cellular and nuclear material while extracellular matrix remained intact Native
and decellularized arteries were digested using Proteinase K and DNA content was measured. For the proteomic analysis the
umbilical arteries were snap frozen in liquid nitrogen and homogenized. The protein content was measured using Bradford
assay and analyzed by 2D Electrophoresis. Protein spots were excised manually and tryptic digestion and Peptide Mass
Fingerprinting was performed. Decellularized patches (3x3 mm) of umbilical artery were seeded with 10,000 Wharton Jelly-
MSCs-RFP* per patch, incubated for 2 weeks at 37° C and 5% CO:. and no cytotoxic effect was observed.

Conclusion: Both decellularization protocols effectively removed the cellular material while the ECM remained intact and
supported MSCs seeding.Future studies are warranted to elucidate the specific effects of altered structure-function
relationships on the overall fate of decellularized umbilical arteries.
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The role of PML in leukemia and embryonic stem cells

Papadopoulou Natalia ?, Hadjimichael Christiana .2, Arampatzi Panagiota?, Kretsovalli Androniki 2,
Papamatheakis Joseph 1.2

1 Department of Biology, University of Crete, Heraklion, Greece

2 Institute of Molecular Biology and Biotechnology, FORTH, Heraklion, Greece

Embryonic (ES) and adult stem cells share many properties with cancer stem cells, cells capable of initiating and sustaining a
tumor that are rendering many forms of cancer resistant to chemotherapy. Unique stem cell features include quiescence (the
slow cycling of a stem cell), self-renewal potential and pluripotency, e.g. the ability to generate a phenotypically heterogenous
progeny. Recently, tumor suppressor proteins like PTEN and PML were recognized as important quiescence factors in
hematopoietic stem and leukemia initiating cells. The Pml gene was first identified in a chromosomal translocation involved
in acute promyelotic leukemia. It encodes the core component of the so-called PML-nuclear bodies affecting a number of
cellular processes including apoptosis, cellular proliferation, senescence and stemness. Its depletion disrupts normal
mammary gland development, affecting differentiation of cell subpopulations within the developing gland. It also modulates
cell fate during neocortex development by regulating cell cycle progression in concert with pRB. Previous reports using p19
embryonal carcinoma and ES cells showed that Nanog and Oct4 - key regulators of pluripotency- associate with PML protein
which is required for the expression of Oct4. In an effort to understand the molecular mechanisms underlying the
involvement of PML in quiescence, proliferation and differentiation of embryonic and cancer stem cells we studied the effect
of PML gain/ loss in mouse ES cells and in leukemic monocytes.

Cell cycle control and checkpoint responses following UV-irradiation in mouse embryonic stem cells
Kanellou Alexandra?, Giavridis Theodoros!, Stavros Taraviras?, Lygerou Zoi'.

!Laboratory of General Biology, School of Medicine, University of Patras, Patras, Greece.

2Laboratory of Physiology, School of Medicine, University of Patras, Patras, Greece.

Mouse Embryonic Stem Cells (MESCs) have the ability to proliferate and self-renew indefinitely in culture and, when
stimulated, to differentiate towards all three germ layers. The cell cycle of MESCs differs from the cell cycle of committed cells:
it is very rapid while major checkpoint responses have been reported to be absent. Maintaining genome stability is pivotal for
embryonic stem cells, as they give rise to all mature cell types. We are interested to understand the molecular mechanisms
which ensure genome stability in MESCs, and how these compare to controls acting in differentiated and cancer cells.

We show that MESCs have a very short G1 phase and move to S-phase with high synchrony following mitotic arrest. During S-
phase, replication factories are visualized by immunofluorescence against the replication protein PCNA. They show
characteristic early, middle and late S-phase localization, reminiscent of replication factory dynamics in differentiated and
cancer cells. Following UV-irradiation in G1 phase, MESCs arrest and do not progress into the following S-phase. This shows
that a DNA damage response recognizing UV-damaged DNA and blocking cell cycle progression is operative in MESCs. We
show that the DNA replication licensing factor Cdt1 is specifically expressed during the G1 phase in MESCs. Following UV-
irradiation during G1, Cdt1 is rapidly proteolysed. Cdt1 is however protected from proteolysis when MESCs are irradiated in
mitosis. Our data show that at least some checkpoint responses are operative in MESCs and suggest that Cdt1 proteolysis
following DNA damage in G1 may contribute to the maintenance of genome stability in MESCs.
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m Order and disorder in a nuclear envelope protein: A structural and computational study of Lamin B Receptor

Panagiota Georgoulia?, Katerina Soupsana?, Stamatis Liokatis?, Spyros Georgatos?3, Amedeo Caflisch?,
Anastasia S. Politou'?

ILaboratory of Biological Chemistry, Medical School, University of loannina, Greece

2Biomedical Research Division, Institute of Molecular Biology and Biotechnology, Foundation of Research and Technology,
loannina, Greece

3Laboratory of Biology, Medical School, University of loannina, Greece

“Department of Biochemistry, University of Zurich, Switzerland

Lamin B Receptor (LBR), a ubiquitous integral protein of the nuclear envelope is thought to participate in a variety of nuclear
functions, including tethering of the nuclear lamina to the inner nuclear membrane and "transient trapping" of nuclear
components that are involved in chromatin remodeling and transcriptional inactivation. The amino-terminal part of the
protein, which has been shown to mediate most of LBR interactions, harbors a 40-residue region rich in Arg-Ser repeats that
has the typical features of an IDP protein and is flanked between two globular domains (a Tudor domain and a 110-amino
acid segment with no apparent homologues). The RS-rich region is highly charged and punctuated by multiple
phosphorylation sites. We have shown that this region is responsible for multiple LBR interactions, including its
homopolymerization. However, its conformational and functional properties are most likely modulated by the type and the
extent of post-translational modifications, mainly phosphorylation and methylation. Here, we present the results of a
biochemical, biophysical and computational study of LBR regions addressing the effect of physiologically relevant PTMs and
inter-domain interactions on LBR structure and function.

Co-financed by the European Union (ESF) and Greek national funds (Education and Lifelong Learning-NSRF, Program THALIS)

m A comparative nmr study of four viral macro domains
Tsika C. Aikaterini.!, Ntonti A. Dioni.!, Melekis Efstathios.!, Chasapis T. Christos?!, Margiolaki Irene.?,
Papageorgiou Nikolaos.3, Coutard Bruno.?, Bentrop Detlef.4, Spyroulias A. Georgios!

1 Department of Pharmacy, University of Patras, GR-26504, Patras, Greece.

2 Department of Biology, University of Patras, GR-26504, Patras, Greece.

3 AFMB, UMR7257 CNRS/Aix Marseille Université, Marseille CEDEX 9, France.
4 Institute of Physiology II, University of Freiburg, D-79104 Freiburg, Germany.

Macro domains are ancient and widely distributed throughout all eukaryotic organisms, bacteria, and archaea, indicating a
ubiquitous and important basic biological function. Macro domains are also found in nonstructural proteins (nsPs) of several
positive-strand RNA viruses, including hepatitis E virus, rubella virus and coronaviruses, as well as alphaviruses. The
functions of the macro domain are poorly understood, but it has been suggested to be an ADP-ribose-binding module.

In this study we apply NMR spectroscopy to study the conformational properties and dynamics of four macro domains: (a)
two from New World alphavirus (Mayaro & Venezuelan equine encephalitis virus), (b) one Old world alphavirus
(Chikungunya virus) and (c) one from the Hepevirus genus (HEV-1).

The four macro domains are cloned and expressed with Poly(His)tag, in high yields in E. Coli.. All the protein constructs are
soluble and using E.coli culture supplements prior to induction in typical (M9) minimal media the bacteria growth rates and
protein yield were generally increased. Initial 1D 'H & 2D 'H-1>N HSQC NMR experiments suggest that all four macro domains
are folded in solution. Acquisition and analysis of 2D/3D homo/heteronuclear NMR data are underway.

Acknowledgments: EU FP7-REGPOT-2011 “SEE-DRUG” (nr. 285950)

54



% CONGRESS of the
' HELLENIC SOCIETY of

th

P g

POSTER PRESENTATIONS

m BRCA1-BRCT cancer-related point mutations alter subcellular localization of BRCA1 in vitro

P41

Ioannis Drikos 12, Constantinos E. Vorgias? and Effrossyni Boutou??3
1. Thriassio General Hospital, 19200 Elefsina, Hellas

2. Department of Biochemistry and Molecular Biology, Faculty of Biology, National and Kapodistrian University of Athens,
Panepistimiopolis-Zographou, 15701 Athens, Hellas

3. Molecular Genetics Lab, Thalassaemia Center, ‘Laiko’ Athens General Hospital, 16 Sevastoupoleos str, 115 26 Athens, Greece

The brcal is one of the most extensively studied genes related to breast and ovarian cancer. A large number of missense
mutations are located at the C-terminal tandem repeats (BRCT domain) of the BRCA1 protein, a multifunctional domain
involved in the interaction of BRCA1 with partner proteins. The M1775K and V1809F mutations, detected in breast tumor
patients, were shown to either lower the stability of the BRCT domain and/or disrupt BRCT interaction with synthetic
phosphopeptides.

Based on these data we sought to determine whether the M1775K and the V1809F BRCT destabilizing mutants do alter
BRCA1 function, as monitored by BRCA1 movement into the nucleus upon DNA damage. The subcellular localization of BRCA1
wt and mutant proteins, fused to EGFP, was analyzed in MCF-7 cells, in the presence or absence of genotoxicity. EGFP-
M1775K and V1809F BRCA1 mutants were unable to enter the nucleus, even after DNA damage, in contrast to either the
EGFP-BRCA1wt or the less affected variant M16521, while under the same conditions p53 and RAD51 moved to the cell
nucleus characteristically. These results indicate that the functional changes due to the disruption of the C-terminal folding
might be crucial for BRCA1 nuclear transport.

In conclusion, it seems that the impact of the integrity of the BRCA1-BRCT domain in structural level is crucial for proper
function of the protein, as shown by the modifications in its subcellular localization and may contribute to the deficiency of
DNA repair and cell cycle control processes observed in breast cancer cells.

Conformational dynamics of N-/C- terminal domains of anthrax lethal factor metalloprotease

Vourtsis J. Dionysios?, Gkazonis Petros V.1, Chasapis Christos!, Bentrop Detlef?, Spyroulias Georgios A.1
1Department of Pharmacy, University of Patras, GR-26504, Patras, Greece

?Institute of Physiology 11, University of Freiburg, D-79104 Freiburg, Germany

In the pathogenesis of Anthrax disease, the bacterium’s lethal toxin (LeTx) is of critical importance, while its component
called Anthrax Lethal Factor (LF), 90 kDa Zn-dependent highly specific metalloprotease, is particularly interesting [Pannifer
AD et al Nature 2001, 414, 229.]. Its proteolytic activity is targeted in a highly specific way towards vital cellular signal
transducers, the family of mitogen-activated protein kinase kinases (MAPKKs).

In order to elucidate how LF participates in the formation of (LeTx), as well as its catalytic site structural-functional activity
towards its kinase substrates, we attempt the expression and NMR study of Domain I (233 a.a.) and Domain IV (225 a.a.)
polypeptides. Structural analysis of these domains will be helpful in an effort to inhibit both these processes, as part of a
possible therapeutic approach. In this regard, possible peptides that may antagonize MAPKKs in binding to the catalytic
centre, thus preventing their pathological proteolysis, are also designed and expressed. Different experimental protocols are
currently applied for the effective overexpression and labelling of these polypeptides, before the application of multi nuclear
and multi dimensional NMR spectroscopy. Preliminary results suggest that the recombinant 15N-labelled N-terminal
polypeptide is soluble and folded in solution and suitable for NMR conformational analysis. On the contrary, the C-terminal
polypeptide, while expressed in abundance, seems to be almost totally insoluble, thus making NMR study in solution
impossible. Efforts are done to overcome this hurdle.

Acknowledgments: EU (European Social Fund - ESF) and Greek Research Funding Program: Heracleitus Il & EU FP7-REGPOT-2011
“SEE-DRUG” (nr. 285950).
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m Drug solubility measurement; an ultimate tool for biological assays

Mettou Anthi > Papaneophytou Christos:z, Alexiou Polyxeni 3, Couladouros Elias 3, Liepouri Fotini4, Maranti Anna?,
Strongilos Alexandros 4, Afantitis Andreas5, Eliopoulos Elias?, Papakyriakou Thanos?® and Kontopidis George 1.2

1. Veterinary School, University of Thessaly, Karditsa, Greece

2. Centre for Research and Technology of Thessaly (CERETETH), Volos, Greece
3. Agricultural University of Athens, Athens, Greece

4 Pro-ACTINA SA, Athens, Greece

5 Biomedical Science Research Centre 'Alexander Fleming', Athens, Greec

Tumor Necrosis Factor is a trimeric cytokine which has been associated with the inflammatory response to tissue injury and
various viral - bacterial infections. It is found to possess a key role in Rheumatoid Arthritis (RA) pathogenesis. According to
the traditional anti-TNF and anti- RANKL treatment of RA, our purpose is the extra cellular inhibition of this pro inflammatory
cytokine as an effective therapy. The final goal is the discovery of molecules with inhibitor activity (lead compounds). These
small molecules interact with protein trimers, promote trimer dissociation and therefore, an inactivated dimer arises. RA lead
project aims at discovering and developing new inhibitors with a focus on in silico drug design and optimization of candidate
hits, organic synthesis and in vitro - in vivo evaluation of potential ligands. A major issue that emerged during this study was
the low aqueous solubility of newly synthesized compounds. It is not coincidental the fact that drug solubility is an area of
drug discovery and development that attracts growing concern, while solubility affects directly bioavailability. Our efforts are
targeted towards not only the development of solubility measurement methods (such as HPLC and direct UV) but also drug
solubility enhancement using “protein friendly” co solvents. Further to solubility measurement, we also intend to create a
solubility prediction model based on our results. The findings of this research will have great impact on the development of
binding and biological assays as well as compound selection during discovery process.

m Expression optimization of a soluble, active recombinant human Cyclin A in Escherichia coli, refolding screening and
characterization with putative inhibitors

Nikolopoulos Vaios'!?, Grigoroudis Asterios!, Leonidas Dimitrios?, Kontopidis George!
I Laboratory of Biochemistry, Department of Veterinary Science,, University of Thessaly, Karditsa, Greece
2 Department of Biochemistry and Biotechnology, University of Thessaly, Larissa, Greece

Cyclin-dependent kinases as well as their activation partners, Cyclins have been widely held as anti-cancer targets, due to
their regulatory role in cell cycle. In this work we attempt the over-expression of recombinant truncated forms of human
cyclin A, seeking the high levels of yield and purity required in our attempt to crystallize its complexes with their cell cycle
regulatory partners. The truncated Cyclin A2 (amino acids 174-432)) have already been generated from cDNA and fused to
the appropriate bacterial vector. The major objective during the course of this work is to obtain the protein in a soluble and
stable form for crystallization and characterization purposes. Implementing various strategies for protein refolding, we
performed a series of experiments to determine the optimum conditions. Following over-expression in E. coli cells, the
recombinant proteins from inclusion bodies were refolded, towards higher yield and purity and were characterized with
putative inhibitors in the form of existing synthesized peptides.
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m Fragment-based design for new antidiabetic agents: revisiting the 3D structure of glycogen phosphorylase with known lead
compounds

Papakonstantinou Maria!, Chajistamatiou, Aikaterini!, Karamolegkou Maria!, Krimm Isabelle?, Praly Jean-Pierre3,
Chrysina Evangelial*

Institute of Biology, Medicinal Chemistry and Biotechnology, National Hellenic Research Foundation, Greece, echrysina@eie.gr
2Institut des Sciences Analytiques, Université de Lyon, Université Claude Bernard Lyonl, CNRS, UMR 5280, 69622 Villeurbanne,
France

3Institut de Chimie et Biochimie Moléculaires et Supramoléculaires, UMR 5246, CNRS, Université Claude Bernard Lyon 1, 69622
Villeurbanne, France

Despite the increase on the approved drug treatments for type 2 diabetes, the side effects of these treatments remain a
challenge. Glycogen phosphorylase is an enzyme directly implicated in glycogen metabolism and has served as a validated
target for the development of new hypoglycaemic agents applying the structure-based drug design approach. A large number
of ligands targeting its distinct binding sites have been investigated in complex with the enzyme with the aid of X-ray protein
crystallography and the results have already guided the design and synthesis of compounds in the nM range [1]. With the aim
to delineate the structural features that promote binding, a hybrid method of fragment-based screening and rational drug
design has been applied utilizing the fundamental knowledge derived from previous studies [2]. Kinetic studies followed by
high-resolution structural studies using synchrotron radiation at beamline P14, Petra IlII, EMBL-Hamburg Unit, of five
fragments emerging from known inhibitors of glycogen phosphorylase provide an interesting paradigm in the quest for new
lead molecules.

References
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crystallography: sketching glycogen phosphorylase binding sites. Curr. Med. Chem. 18, 2620-22629
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m Functional dissection of the adenine-guanine-hypoxanthine transporters of Escherichia coli
Botou Marial, Papakostas Konstantinos?!, and Frillingos Stathis?
tLaboratory of Biological Chemistry, Department of Medicine, University of loannina, Greece

The evolutionarily ubiquitous family NCS2 (Nucleobase:Cation Symporter-2) encompasses transporters that are conserved in
binding-site architecture but diverse in substrate selectivity. Putative purine transporters of this family fall into one of two
homology clusters, COG2233, represented by well studied xanthine and/or uric acid permeases, and COG2252, consisting of
transporters for adenine, guanine and/or hypoxanthine which remain unknown with respect to structure-function
relationships. We analyzed the COG2252 genes of Escherichia coli K-12 with homology modeling, functional overexpression
and mutagenesis and showed that they encode high-kinetic affinity permeases for the uptake of adenine (PurP, YicO) or
guanine and hypoxanthine (YjcD, YgfQ). The two pairs of paralogs differ clearly in substrate and ligand preferences. Of 25
putative inhibitors tested, PurP and YicO recognize with high affinity Né-benzoyladenine, 2,6-diaminopurine, and purine, YjcD
and YgfQ recognize 1-methylguanine, 8-azaguanine, 6-thioguanine, and 6-mercaptopurine, and no analog is a high-affinity
ligand for both transporter types. PurP and YjcD were subjected to site-directed mutagenesis at highly conserved sites of
transmembrane segments of the core domain. Residues irreplaceable for uptake activity or crucial for substrate selectivity
were found at positions occupied by similar-role amino acids in xanthine- or uric acid-transporting homologs and predicted
to be at or around the binding site. Our data indicate that the distantly related transporters of C0OG2233 and COG2252 use
distinct but topologically equivalent side chains to dictate the binding-site function and selectivity. Based on our functional
studies, we propose renaming of genes purP, yicO, yjcD and ygfQ to adeP, adeQ, ghxP and ghxQ, respectively.

Acknowledgment: This research has been co-financed by the European Union (European Social Fund - ESF) and Greek national funds
through the Operational Program “Education and Lifelong Learning” of the National Strategic Reference Framework (NSRF) - Research
Funding Program: THALES, Investing in knowledge society through the European Social Fund.
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m NMR CONFORMATIONAL DYNAMICS OF ARKADIA & ARKADIA-2 E3 UBIQUITIN LIGASES ring domain$

Birkou Maria!, Giannari Danai-Despoina!, Tsapardoni Stamatina!, Vlachou Polytimi Maria!, Marousis Kostas!,
Chasapis Christos T.1, Bentrop Detlef?, Herrmann Tortsen 3, Episkopou Vsso#, Spyroulias Georgios A.!

I Dept of Pharmacy, U of Patras, GR-26504, Greece.

2 Institute of Physiology 11, U of Freiburg, D-79104 Freiburg, Germany.
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4 Imperial College, School of Medicine, London W12 ONN, UK.

E3 ubiquitin ligases play a key role in the proteolytic degradation of proteins through the Ubiquitin-Proteasome pathway
[Hershko A & Ciechanover A, Annu Rev Biochem 1998, 67, 425]. ARKADIA is the first example of an E3 ligase that positively
regulates TGF-8 family signaling through its C-terminal RING domain [Episkopou V et al. PLoS Biol 2007, 5, e67], while its
homologue, ARKADIA-2, is implicated in BMP pathway.

The ARKADIA RINGs, were cloned and expressed in their Zn-loaded form and studied through NMR Spectroscopy [Kandias
NG et al. BBRC 2009, 378, 498]. The 3D NMR solution structure of ARKADIA-1 RING was determined and deposited in PDB
(2KIZ). Additionally, NMR-driven titration studies were also performed to probe the interaction interface of ARKADIA-1 RING
and the partner E2 (UbcH5B) enzyme and the RING-E2 complex was constructed through an NMR-driven docking [Chasapis
CT et al. Proteins 2012, 80, 1484].

Additionally, this study resulted to the identification of ARKADIAs RING functionally important residues, such as the
conserved Trp972. Trp972 is considered as one of the key residues for E2 recognition and binding [Huang A, et al. ] Mol Biol
2009, 385, 507]. According to recent experimental evidence, the mutation of the Trp972 to Arg abolishes the ability of
ARKADIA to amplify TGF-b-Smad2/3 signaling responses in tissue culture transcription assays [Episkopou V, et al. Cancer
Res. 2011, 71, 6438]. Various ARKADIA Trp mutants are now being studied through NMR in order to obtain an atomic-level
insight about the structural base of ARKADIA-1 & -2 RING capability to selectively interact with the appropriate E2.

Acknowledgments: EU FP7-INFRA “BIO-NMR” (nr. 261863) & FP7-REGPOT-2011 “SEE-DRUG” (nr. 285950)
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NMR INSIGHTS ON THE CONFORMATIONAL PLASTICITY OF THE EXTRACELLULAR DOMAIN OF A PROKARYOTIC nAChR
HOMOLOGUE

Argyriou Aikaterini!, Chasapis Christos?, Corringer Jean-Pierre?, Bentrop Dedlef3, Spyroulias Giorgios!
1 Department of Pharmacy, University of Patras, GR-26504, Patras, Greece.

2 Pasteur Institute,G5 Group of Channel-Receptor, CNRS URA 2182., Paris, France

3 Institute of Physiology 1I, University of Freiburg, D-79104 Freiburg, Germany.

Pentameric ligand-gated ion channels (pLGICs) of the Cys-loop family are transmembrane glucoproteins, which are important
regulators for the rapid chemo-electrical transduction; however, the ion permeation and gating mechanisms of these
membrane proteins remain elusive. Recently, the X-ray structures of two prokaryotic homologues of the nicotinic
acetylcholine receptor (nAChR), which is the most studied member of the LGIC family, have been determined. The first is the
bacterial Gloeobacter violaceus pentameric LGIC homologue (GLIC) studied at 2.9 A resolution in an apparently open
conformationa and the second is the bacterium Erwinia chrysanthemi (ELIC) pentamer, studied at 3.3 A resolution defining a
closed conformation of the channelb. It is interesting to note that the extracellular soluble domain of GLIC has been found to
remain in monomeric state in solution, though it assumes a hexameric quaternary structure when is crystallizedc.

The 200-residue extracellular domain of GLIC was cloned and expressed in high yields in E. coli. The 'H-1>N HSQC exhibits
signal dispersion typical for polypeptides with mainly beta structure. '3C/5N labeled GLIC was studied using heteronuclear
multidimensional NMR spectroscopy and <40% of the backbone nuclei were originally identified. Deuterated, triple labeled
13C, 15N and 2H samples were used for the acquisition of triple-resonance NMR spectra and 50-60% of the backbone
resonances have been identified by the analysis so far. Selective 15N labeling and unlabeling techniques were utilized for 12
different amino acids in prototrophic and auxotrophic E.coli strains aiming at the identification of approximately 80% of the
backbone resonances.NMR data suggested that various GLIC segments are characterized by conformational exchange
behavior. NMR data in higher temperatures, H/D exchange experiments and 15N relaxation measurements were used to
determine the dynamics of the protein and the determinants of the GLICkcp assembly and oligomerizationd.

References:
a. Bocquet N et al,, Nature 2009 457, 111 b. Hilf R] et al, Nature 2009 457, 115
¢. Nury Hetal M]. Mol. Biol. 2010 395, 1114  d. Chasapis CT et al. Biochemistry, 2011 50, 9681
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“SEE-DRUG” (nr. 285950)

Friend of GATA-1 (FOG-1) interacts with the cohesin complex and CTCF in erythroid cells.
Tsaknakis Grigoris and John Strouboulis
Division of Molecular Oncology, BSRC Alexander Fleming, Vari, Greece

The Friend of GATA-1 (FOG) family of zinc finger proteins play essential roles in development and cell differentiation through
physical interaction with GATA transcription factors. In hematopoiesis, FOG-1, like its interacting partner GATA-1, is
necessary for lineage specification towards the erythroid and megakaryocytic cell fate and is involved in both transcriptional
activation and repression, potentially through DNA looping. Using a biotinylation tagging approach in mouse erythroleukemic
cells, we purified FOG-1 protein complexes from crude nuclear extracts and identified FOG-1 interacting proteins by mass
spectrometry. Apart from the known multi-protein complexes that FOG-1 recruits into association with GATA-1, such as the
nucleosome remodeling domain (NuRD) complex and C-terminal binding protein (CTBP)-containing complex, we identified a
large number of novel FOG-1 interacting proteins involved in various biological processes such as DNA methylation (e.g.
DNMT1, Kaiso), chromatin modification (Brd4) and other transcription factors (Myef2). Interestingly, we also found FOG-1 to
be co-purifying with several members of the cohesin complex as well as the cohesin-associated protein CTCF. Cohesins are
involved in sister chromatid cohesion and along with their functionally associated protein CTCF they have been implicated in
the long-range regulation of gene expression. Further validation by streptavidin pulldown assays and immunoprecipitation
experiments has confirmed these interactions. These results suggest that FOG-1 may be involved in the formation of looped
contacts between target promoters and enhancers (DNA looping) and thus provide FOG-1 with a potential novel role in the
regulation of long-range chromatin interactions.
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m Identification of a critical region within LRRK2 that mediates the interaction with the cell death adaptor protein FADD
Antoniou Nasia, Valkimadi Polena, Rideout Hardy, Stefanis Leonidas

Biomedical Research Foundation Academy of Athens

Mutations in the gene encoding leukine-rich repeat kinase 2 (LRRK2) - a large (280 kDa) multidomain protein - are the most
common cause of familial Parkinson’s Desease (PD).Understanding the mechanisms of mutant LRRK2-induced neurotoxicity
can provide greater insight into the pathogenesis of PD. Previous cellular models of LRRK2 neurotoxicity have identified the
extrinsic adaptor protein FADD as critical for the induction of apoptotic death in neurons expressing PD-linked LRRK2
mutants. Mutant LRRK2 interacts more strongly with FADD compared to WT, and both proteins form a complex leading to the
recruitment and activation of caspase-8. While it is known that the death domain (DD) of FADD interacts with LRRK2, it is not
known which region of LRRK2 is necessary for the interaction with FADD. The aim of this study is to map the FADD-
interaction domain of LRRK2 with the goal to block the neurotoxic interaction between mutant LRRK2 and the pro-apoptotic
protein FADD. Our goal is to determine if specific residues within this domain are required for neurotoxicity induced by
mutant LRRK2. We found that there is a critical region within the N-terminal domain of the protein that is able to alter the
binding efficiency of LRRK2 to FADD. Moreover we showed that blocking the interaction between mutant LRRK2 and FADD
leads to neuronal survival.

m Non natural fatty acids binding affinity to bovine -actoglobulin_Crystallographic and thermodynamic studies.
Rovoli Magdalini?, Sawyer Lindsay?, Kontopidis George!
1 Biochemistry Laboratory, Veterinary Department, University of Thessaly, Karditsa, Greece
2Structural Biochemistry Group, University of Edinburgh, Edinburgh, United Kingdom

Bovine B-lactoglobulin (3-Lg) is a globular protein of 18.4 kDa, consisting of 162 amino acids. It is the major whey protein in
bovine milk but it is absent in human milk. Despite intensive studies on biological, chemical, and physical properties of this
protein, its biological function still remains unknown. (Le Maux et al. 2012) 3-Lg structurally belongs to the lipocalin family,
which all members share a common characteristic structural feature with up-and-down eight-stranded -barrel often called
calyx. Central 3-barrel makes the hydrophobic scaffold of lipocalin molecule and is primary binding pocket for hydrophobic
ligands, such as fatty acids, and hydrophobic vitamins. (Kontopidis, Holt, Sawyer 2004) Among these ligands, fatty acids are
the most abundant endogenous ligands of -Lg (Collini et al. 2003), however this is the first time that non natural fatty acids
were studied as ligands for this natural protein.

Thermodynamic and structural studies of 3-Lg complexes with no natural fatty acids (tri-, penta-, hepta- and nona-decanoic
acid), were conducted. Crystal stuructures of -Lg complexes with non natural fatty acids were obtained. The interactions of
the above mentioned non natural fatty acids with B-Lg were also studied by Isothermal Titration Calorimetry with very
promising results.

The B-Lg ability to bind wide spectrum of nature hydrophobic compounds and currently no-natural ligands makes it a
promising candidate for utilization as a drug carrier. It could also find application in food industry as a protein that protects
hydrophobic molecules from destruction in food processing (Loch et al. 2012).
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Surface Plasmon Resonance in the investigation of protein membrane interactions
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Functional interaction of proteins with the membrane regulate a multitude of cellular functions with therapeutic interest. We
have developed and demonstrate state-of-the-art surface plasmon resonance (SPR) technology for real time study of protein
membrane interactions. Using ProteOn XPR36 (Bio-Rad), a unique multiplex SPR biosensor, we apply proprietary and
customized protocols for liposome tethering on the biosensor chip. The tethered liposomes can form several layers on the
chip and are stable under physiological conditions. We demonstrate the feasibility of the technology presenting SPR data
from recognition of antibodies to liposome bound antigens, using artificial liposomes.

To further validate the method, we monitored direct binding of recombinant wild type and oncogenic H1047R mutant of
phosphoinositide-3-kinase-a (PI3Ka) to liposomes prepared from human colorectal cancer cells. The preliminary data
presented here demonstrate the resolving power of SPR methodology in the study of lipid kinases and suggest avenues for the
design of novel therapeutics.

The DNMT1 DNA methyltransferase interacts with multiple transcription factors in erythroid cells
Dimitris Papageorgiou!, Alexandra Amaral-Psarris?, Jeroen Demmers? and John Strouboulis?
1 Division of Molecular Oncology, BSRC Alexander Fleming, Vari, Greece

2 Proteomics Center, Erasmus Medical Center, Rotterdam, the Netherlands

DNA methylation plays important regulatory roles in development as an epigenetic repressive mark, however little is known
about the molecular basis of DNA methylation functions in terminal differentiation or how DNA methylation is targeted to
specific genes. We used a biotinylation tagging approach to isolate protein complexes for the DNMT1 maintenance DNA
methyltransferase from mouse erythroleukemic (MEL) cells, followed by mass spectrometry. We identified novel interactions
between DNMT1 and several key hematopoietic transcription factors, such as GATA-1, Gfi-1b, ZBP-89, ZNF-143, FOG-1, and
others. These were confirmed by immunoprecipitations which further suggested that DNMT1 forms a core complex with ZBP-
89 and ZNF143 and subcomplexes with GATA-1, FOG-1 and Gfi-1b. In order to map the DNMT-1 domains necessary for the
interaction with hematopoietic transcription factors, DNMT1 deletion mutants were used to show that the domain
responsible for interaction with transcription factors is the 17amino acid PCNA binding domain (PBD) which is responsible
for the recruitment of DNMT1 to replication foci. We next used a mutant PBD domain bearing a Q (162) to E point mutation
that abrogates the interaction with PCNA, to show that it can still mediate interactions with hematopoietic transcription
factors; hence their interaction is unrelated to DNA replication. In order to obtain functional insight as to the DNMT1-
transcription factor interactions in erythroid cells, we are currently undertaking a dominant negative approach by
overexpressing the PBD-Q162E mutant specifically in the erythroid lineage of transgenic mice.
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Thermostability study of analytical grade purified C-Phycocyanin by Differential Scanning Fluorimetry (DSF)
under a spectrum of conditions
Makkou Maria, Geladaki Katerina, Kapara Anastasia, Kyriakopoulou Eleni Karapetsas Athanasios,

Sandaltzopoulos Raphael
Department of Molecular Biology and Genetics, Democritus University of Thrace, Alexandroupolis, Greece

C-Phycocyanin (C-PC) is one of the major phycobiliproteins in the cyanobacterium Spirulina platensis. It participates in the
constitution of molecular complexes that are known as phycobilisomes which are responsible for light-harvesting during the
process of photosynthesis. Its distinctive blue color is due to the presence of the chromophores, known as phycobilins, that
are covalently attached to the C-PC protein backbone. C-PC demonstrates an absorption maximum at 615-620 nm, while its
emission maximum is observed at 647 nm. It consists of two subunits, a and 3, that interact and form dimers (af3), trimers
(aB)3 and hexamers (af)6. C-PC is widely used in biotechnology since it displays high stability in a wide range of pH and
temperature conditions, while its fluorescence is sustained. Also, low-purity C-PC is applied as a colorant in the food and
cosmetics industries. Moreover, antibodies conjugated to C-PC are convenient and useful tools in a variety of immunoassays,
such as immunofluorescence, Fluorescence Activated Cell Sorting (FACS) and western blotting, for research and diagnostic
purposes. Here, we report the isolation and purification of analytical grade C-PC and the study of its thermal stability under
various conditions of ionic strength, pH or detergent concentration, by Differential Scanning Fluorimetry (DSF). Furthermore,
we investigated the stability of self-crosslinked C-PC. C-PC exhibited a great stability in a broad range of pH and ionic strength
conditions. Our study highlights the compatibility of C-PC with a variety of conditions and its utility as a fluorescent label.
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Protein ubiquitination and subsequent degradation of intracellular proteins plays a crucial role for many cellular functions.
Ubiquitination occurs through an enzymatic cascade which includes an ubiquitin- activating enzyme E1, an ubiquitin
conjugating enzyme E2 and an ubiquitin ligase E3. E3 ubiquitin ligases are responsible for target substrate recognition and
degradation by the 26S proteasome [Inoue Y and Imamura T Cancer Sci 2008, 99, 11]. RING type E3 ligases 