
D
A

N
U

BE SCIEN
TIFIC CO

N
FEREN

CES O
N

 EPIG
EN

ETICS



 
Danube Scinetific Conference on Epigenetics 
Budapest, 2014, November, 19-21 
 
 
After the success of the First Hungarian Epigenetic Meeting at Budapest in 2012, as 
promised we invite you again to share ideas on the current topics of epigenetics and 
transcription regulation. 
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and  
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In the last couple of years the word epigenetics became used in several meanings. 

 

This meeting will try to review the concepts of epigenetics, the current state of the research in this field and the 

research methods of the field. Beside this we plan to be a meeting forum for the researchers and clinicians who 

are studying or planning to study topics in the field of epigenetics. 

 

We plan to put forward those topics that deal mainly with the covalent modifications of the chromatin (DNA 

methylation and histone tail modifications) and their consequences especially those that define the 

transcriptional possibilities of a cell in a specific chromatin context. 

 

Please join us at the meeting! We encourage everybody to submit an abstract. The results can be presented on 

posters or by talks, most of which will be selected from the submitted abstracts. 

 
With the support of the  Hungarian Biochemical Society 
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Detailed Agenda with Abstracts 

 
 
Wednesday 19. November 

Location: HOTEL GELLERT, First Floor,TEA Room 
 
16.00 Registration 
18.00 Opening Lecture: Paolo Sassone-Corsi:           
          Common Threads: Epigenetics, Metabolism and the Clock 
              University of California, Irvine, introduced by László Tora 
 
Circadian rhythms govern a number of fundamental physiological functions in almost all organisms, from 
prokaryotes to humans. The circadian clocks are intrinsic time-tracking systems with which organisms can 
anticipate environmental changes and adapt to the appropriate time of day. Disruption of these rhythms can 
have a profound influence to human health and has been linked to depression, insomnia, jet lag, coronary heart 
disease, neurodegenerative disorders and cancer. At the heart of circadian regulatory pathways is the clock 
machinery, a remarkably coordinated transcription-translation system that utilizes also dynamic changes in 
chromatin transitions and epigenetic control. Recent findings indicate that regulation goes also the other way, 
since specific elements of the clock are able to sense changes in the cellular metabolism. We have uncovered 
the role of the deacetylases SIRT1 and SIRT6 in partitioning of the circadian epigenome, as well as the 
contribution of MLL1 as H3K4 methyltransferase. Notably, chromosome capture 4C studies have revealed that 
circadian genes are organized in nuclear interactomes that dictate their coordinated expression, Understanding 
in full detail the intimate links between cellular metabolism and the circadian clock machinery will provide not 
only critical insights into system physiology and endocrinology, but also novel avenues for pharmacological 
intervention towards metabolic disorders. 
 
 

19.15 Welcome Dinner in the Gellert Hotel, First Floor: Duna and Gellért 
Rooms 
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Thursday, 20. November  

Location: Research Center for Natural Sciences 
 
8.30 Registration 
 
9.00-10.30 Session 1,  
Chair: Iannis Talianidis 
 
Maxime Dahan, Laboratoire Physico-Chimie Curie Institut Curie, CNRS UMR168:   
Probing the target search of DNA-binding proteins in mammalian cells, one molecule at a time 
 
 
For many cellular functions, DNA-binding proteins (DBPs) need to find specific target sites in the genome. 
Facilitated diffusion (FD), namely the combination of one-dimensional motion along non-specific DNA and 
three-dimensional exploration, is the dominant model for the target search (TS) of DBPs. Yet, this model has 
hardly been tested in vivo, particularly in the complex environment of a mammalian nucleus, and it is still 
controversial whether it accelerates association to specific DNA binding sites. To address that question, we 
have implemented a TS assay using human cells with a unique target locus for an inducible exogenous searcher, 
the tetracycline repressor (TetR). Using single-molecule tracking and in situ biochemical measurements of 
association kinetics, we directly characterize the mobility of TetR, its transient interaction with non-cognate 
DNA and the kinetics of binding to the specific locus. Overall, we find that the searcher follows a FD strategy 
but that the search kinetics is not limited by the diffusive motion but by the low association efficiency to non-
specific DNA sites. We will also discuss how these measurements can be extended to endogeneous DNA-
binding proteins. 
 
Ido Amit, Weizmann Institute:    
Shaping the blood: Lessons from Chromatin and single cell RNA dynamics 
 
Thirty years of dedicated research have enabled the categorization of functionally similar hematopoietic cells 
into a lineage tree by means of a combination of a small number of cell surface markers. Nevertheless, our 
understanding of the hematopoietic cell lineage remains coarse and biased, limited by preselecting of specific 
markers. A wealth of new studies highlight the crux of using cell populations for genome-wide measurements 
as even state-of-the-art classification approaches are limited and retain a heterogeneous population masking 
gene expression heterogeneity, uncharacterized cells and functions.  

In order to understand in a comprehensive and unbiased approach the immune cell lineage and 
activity in vivo, we have developed an automated massively parallel RNA single cell sequencing approach 
(MARS-Seq) for measuring the genome wide expression of tens of thousands of single cells in their native 
context. Importantly, MARS-Seq enables transcriptome measurement of thousands of cells per experiment.  

I will demonstrate how using this combined experimental and computational approach; we 
characterize the cell fate and activity of thousands of immune cells from mouse spleen in various physiological 
contexts, focusing of the dendritic cell (DC) lineage. We show that using our single cell approach we can build 
a high resolution ab initio immune identity map without the use of any predefined cell markers. Focusing on 
subpopulations of DCs, I will demonstrate that these DC populations include highly heterogeneous mixtures of 
transcriptional states that are only coarsely approximated using surface marker sorting and how these cells 
respond differently to stimulation. I will discuss how, our approach is greatly expanding the knowledge of 
transcription regulation heterogeneity and immune functional diversity beyond the limited numbers of 
cells/marker currently used to describe populations of immune cells. Finally, I will combine these results with 
unpublished work on chromatin regulatory maps of DC to connect between chromatin dynamics and gene 
expression heterogeneity.  
 
Rickard Sandberg, Karolinska Institutet: 
Single-cell RNA-seq reveals principles of allelic expression in mammalian cells 
 
Analyses of gene expression across large numbers of single cells can reveal cell-to-cell variability. To this end, 
my lab has been developing single-cell RNA-seq methods (e.g. Smart-seq2) that combine full-length transcript 
coverage with high sensitivity and accuracy. We have performed global analyses of gene expression in hundreds 
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of individual cells from mouse preimplantation embryos of mixed genetic background (CAST/EiJ x 
C57BL/6J) as well as in somatic cells. Using strain-specific SNPs we investigate allelic expression in these cells 
during preimplantation development to characterize X-chromosome imprinting and allelic expression patterns 
of autosomal genes. Although expression from both paternal alleles is generally observed in analyses of diploid 
cell populations, no study has addressed allelic expression patterns genome-wide in single cells. Importantly, we 
demonstrate that allelic expression is independent for genes across all expression levels making this a genomic 
principle. Additionally, our study revealed that allelic transcription fluctuations generated widespread random 
monoallelic expression in single cells, and we discuss its functional consequences. Finally, we explored to what 
extent random monoallelic expression was clonality propagated through cell division through single-cell 
transcriptome analyses of clonally related somatic cells.  
 
10.30-11.00 Coffee Break 
 
11.00-13.00 Session 2  
Chair: Wendy Bickmore 
 
Brian McStay, Centre for Chromosome Biology, Galway 
From NORs to nucleoli and genomic stability of rDNA arrays in human cells 
 
Human cell nuclei are functionally organized into structurally stable yet dynamic bodies whose cell cycle 
inheritance is poorly understood. Nucleoli, sites of ribosome biogenesis and key regulators of cellular growth 
are the most prominent of these. They disappear during mitosis, reforming around prominent poorly 
characterized chromosomal features, nucleolar organizer regions (NORs) on human acrocentric chromosome 
short-arms. By examining the effects of depleting UBF, a nucleolar specific HMG box protein that binds 
extensively over rDNA chromatin, we reveal its essential role in maintaining competency and establishing a 
bookmark on mitotic NORs. Through construction of synthetic NORs and synthetic nucleoli we prove that 
nucleolar biogenesis is a staged process where UBF-dependent mitotic bookmarking precedes function 
dependent nucleolar assembly. 
Isolation of repetitive, highly transcribed rDNA within the nucleolar interior prompted us to investigate the 
response of nucleoli to DNA double strand breaks (DSBs) within these essential genes. Targeted introduction 
of DSBs into rDNA, but not closely linked sequences, results in ATM-dependent inhibition of rDNA 
transcription by RNA polymerase I, coupled with withdrawal of rDNA from the nucleolar interior to NOR 
anchoring points at the periphery. This localized response renders rDNA accessible to the repair machinery. 
Most significantly, repair is carried out by the homologous recombination pathway, independent of cell cycle 
stage. These results suggest that rDNA repair can be templated by repeats in cis and point to a role for 
chromosomal context in maintenance of their genomic stability. 
 
Claire Rougeulle, Univ Paris Diderot 
Non-coding RNAs and X-inactivation plasticity in mammals  
 
X chromosome inactivation (XCI) in mammals is an essential process which is developmentally regulated and 
tightly linked to the cellular context and to the potency of the cell. XCI is also a well-known example of large 
scale gene regulation controlled by long non-coding RNAs (lncRNAs). Xist, which coats the X chromosome 
from which it is expressed and induces its silencing, was one of the first lncRNA to be discovered, and its 
function in XCI has been well documented, at least in the mouse. Since the initial discovery of Xist more than 
20 years ago, several additional lncRNAs have been proposed to participate to the regulation of XCI, but their 
exact contribution remains for the most part elusive. In addition, we know now that X-inactivation strategies 
are tremendously variable among mammals, and the extent to which lncRNAs contribute to this variation 
deserve specific attention. Several lncRNAs involved in XCI have orthologs in various mammalian species, but 
their function has not been addressed in species other than mouse; others are poorly conserved and may be 
restricted to a particular group of mammals. 
We have recently identified a novel lncRNA, XACT, which appears to be specific to the humans or to closely 
related primates. XACT displays the unique property of coating the active X chromosome in humans, and its 
expression is restricted to early embryonic stages, in which XCI displays important plasticity. We will discuss 
possible function for XACT in controlling X chromosome activity in humans, and the divergence in XCI 
strategies in mammals.  
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Pantelis Hatzis, Fleming Institute, Athens 
The long non-coding RNA WNTRLINC1 regulates transcription, stemness and carcinogenesis in the intestinal 
epithelium 
 
The canonical Wnt pathway plays a central role in stem cell maintenance, differentiation and 
proliferation in the intestinal epithelium. Mutations in pathway components APC, AXIN or β-catenin lead to 
aberrant transcriptional activity of the TCF4/β-catenin complex, the endpoint of the Wnt pathway, and are the 
primary transforming factor in colorectal cancer. Our research on Wnt-mediated transcriptional regulation has 
identified long intergenic non-coding RNAs (lincRNAs) as novel targets of the Wnt pathway. One of these, 
termed WNTRLINC1, positively regulates factors required for intestinal stem cell maintenance. It is required 
for continued proliferation of colorectal carcinoma cells and is significantly upregulated in colorectal cancer 
patient samples. It exerts its impacts by modulating the chromatin accessibility of transcription regulatory 
factors with which it interacts. WNTRLINC1 represents thus a new player involved in normal and abnormal 
intestine physiology and a putative novel diagnostic and therapeutic target in colorectal cancer. 
 
Wendy Bickmore, University of Edinburgh 
Transcription and nuclear organisation: chicken and egg 
 
There are some well-established relationships between aspects of the spatial organisation of the nucleus and 
gene expression. Sequences at the nuclear periphery are often associated with the repression of transcription, 
the most active regions of genomes are often found in the centre of the nucleus, loci repressed by certain 
epigenetic pathways are found in a compact chromatin state. But who comes first: does structure direct 
function (transcription) or vice versa? 
I will describe experiments that try to break the links between chromatin/nuclear organisation - especially at 
the nuclear periphery - and the act of transcription. By specifically perturbing either nuclear/chromatin 
organisation or transcription I will discuss the extent to which we can begin to understand the relationships 
between structure and function in the nucleus. 
 
13.00- 14.30  Buffet Lunch and Poster Session 
 
14.30-16.00 Session 3  
Chair: Laszlo Nagy 
 
Puri Pier Lorenzo, Sanford-Burnham Institute for Medical Research, La Jolla, CA. USA and Fondazione 
Santa Lucia. Rome, Italy. 
Epigenetic networks regulating skeletal muscle regeneration and fibro-adipogenic degeneration in health and 
diseases. 
 
The ability of skeletal muscle to repair upon acute injury by regeneration of new myofibers relies on functional 
interactions between different cell types, including muscle satellite stem cell (MuSCs) , fibro-adipogenic 
progenitors (FAPs) and cells from the inflammatory infiltrate (i.e. macrophages, eosinophils). In chronic 
degenerative disorders, such as muscular dystrophies, the integrity of this network is progressively 
compromised, leading to a switch from compensatory regeneration to an alternative, pathogenic repair by 
deposition of fibrotic and fatty material. We have shown that this switch is largely dependent on the phenotype 
adopted by FAPs, and have identified an HDAC-regulated network, by which microRNAs control the 
composition and activity of the SWI/SNF chromatin remodeling complex to direct chromatin remodeling 
toward two alternative - promyogenic or fibro-adipogenic - phenotypes of FAPs. This network provides the 
rationale for the ability of HDAC inhibitors to promote regeneration and prevent fibrosis and fat deposition in 
dystrophic muscles. 
 
Laszlo Nagy,  University of Debrecen and Sanford Burnham Institute 
Cistromic and long-range interactions of lineage- and signal specific transcription factors integrate macrophage 
specification and control lipid signaling 
 
Cellular differentiation and subtype specification is principally governed by lineage specific and signal specific 
transcription factors. Importantly, the interaction of these transcription factors should be interpreted in  the 
context of  a distinct  cell-type specific genomic architecture. However the contribution of genomic interactions 
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and the identity of enhancer networks regulating induced genetic programs are still very poorly understood and 
difficult to map. Here we show that the combination and bioinformatic integration of steady state mRNA 
levels, genome-wide localization (ChIP-Seq) of transcription factors, architectural elements,  histone marks and 
nascent RNA production (GRO-Seq)  allows for the unraveling of  signal specific  enhancer networks and the 
regulated target genes. We used macrophages and the paradigm of  lipid-activated nuclear receptor signaling to 
identify the enhancer network operated by the  liganded Retinoid X Receptor  in the context of M0 and M2 
macrophage activation states.  The M0 macrophage RXR cistrome has at least 5200 genomic binding sites, 
which are not impacted by ligand. Active enhancers are characterized by PU.1 binding, an increase of enhancer 
RNA, and P300 recruitment. Using these features 387 liganded-RXR bound enhancers were linked to 226 
genes, which predominantly reside in CTCF/cohesin limited functional domains. These findings were 
molecularly validated using 3C and 3C-Seq and we show that selected long-range enhancers communicate with 
promoters via stable or RXR-induced loops and that some of the enhancers interact with each other forming 
an interchromosomal network. A set of angiogenic genes, including Vegfa, has liganded-RXR controlled 
enhancers and provides the macrophage with a novel inducible program. M2 macrophage 
polarization  redistributes RXR and leads to the establishment of additional transcriptional including nuclear 
receptor signaling pathways.    
 
Dirk Schübeler, Friedrich Miescher Institute for Biomedical Research, Basel, Switzerland:  
Setting and reading DNA methylation 
 
Recent advances generated genomic DNA methylation maps during cellular differentiation at unprecedented 
resolution. Combined with functional assays this revealed that dynamics in DNA methylation coincide with 
changes in regulatory activity and that transcription factors play an important role in shaping methylation 
patterns. This tightly links DNA methylation with underlying DNA sequence features and suggests that a 
substantial fraction of methylation changes occur downstream of gene regulation.  

In order to create functional genomic binding maps of trans-acting factors involved in reading and 
writing DNA methylation we use a controlled biotin tagging approach that enables to identify protein domain 
contribution to chromosomal localization, a system utilized this to map all MBD domain proteins and a set of 
isoforms and disease causing mutants in order to better understand the readout of DNA methylation by this 
family of proteins (Baubec et al., Cell 2013). 

In order to gain insights into pattern generation we determined the genome-wide distribution and 
locus-specific activity of the enzymes responsible for de novo DNA methylation in mammals. DNMT3A and 
B share general binding preference for the CG dinucleotide yet we observe additional distinct binding 
preferences. Bound regions are preferentially remethylated when reintroducing individual enzymes into cells 
that lack DNA methylation suggesting that recruitment is the primary level of guiding activity. De novo 
methylation is excluded from active regulatory regions and is directed to linker regions between positioned 
nucleosomes.  

In case of DNMT3B preferential binding in stem cells occurs at actively transcribed genes and 
importantly is required to maintain genic hypermethylation. Mutational analysis shows that the PWWP domain 
is necessary for this targeting suggesting that lysine 36 of histone H3 links histone and DNA methylation at 
active genes. This work suggests that locus specific targeting of de novo methyltransferases is a highly dynamic 
process required for maintaining integrity of the methylome. 
 
16.00-16.30 Coffee Break  
 
16.30-18.30 Session 4 
Chair: Béla Molnár 
 
Tamas Aranyi, Institute of Enzimology, RCNS 
Infection of human cells with lentiviral vector leads to highly reproducible genome-wide DNA methylation 
changes  
 
Lentiviral vectors (LV) are efficient tools for gene transfer. They are frequently used as vectors in vivo and in 
vitro in laboratory experiments and clinical trials. After infection LVs integrate the genome and interact with 
the chromatin. It is therefore of major importance to investigate their effect on the DNA methylation of 
human cells. In the present study we tested in primary human haematopoietic and Jurkat cells the effect of 
infection of both wild-type and integration deficient LVs. We used the Infinium Illumina450K BeadChip assay 
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and developed the double average technique (DAT) to detect DNA methylation changes. We demonstrated 
that independently of the capacity of vectors to integrate soon after infection a great number of CpGs undergo 
DNA methylation increase. These methylation changes revealed to be highly reproducible in preferentially 
targeted genomic regions. Interestingly, these regions are found in CpG islands of non-expressed genes. The 
consequences of these epimutations will be discussed. 
 
Balint L Balint, University of Debrecen 
Epigenetic tools for mapping chromatin modifications in clinical samples 
 
Understanding the person-to-person variability in diseases by using the unprecedented amount of available 
genomic data may be approached as never before. We propose to investigate the impact of individual genetic 
variations in breast cancers. We performed a meta-analysis of all the publicly available datasets from different 
breast cancer end endometrial cancer cell lines. ︎︎ In order to improve the reproducibility of ER alpha ChIP in 
samples with low cell numbers we developed a nanoparticle based spike-in control. With this tool we can not 
only controll the ChIP reaction but also to measure the binding capacity of an antibody and to compare 
different ChIP protocolls in a more accurate way than before.  
 
Attila Németh,   Biochemistry Center Regensburg 
Molecular mapping of nucleolus-associated chromosomal domain dynamics during cellular senescence 
 
Nucleolus-associated chromosomal domains (NADs) were identified genome-wide in human HeLa cervix 
carcinoma (Németh et al., PLoS Genet 6, e1000889.) and HT1080 fibrosarcoma cells (van Koningsbruggen et 
al., Mol Biol Cell 21, 3735-3748.) providing a snapshot of genome organization around the nucleolus. Yet, 
questions about the dynamics of nucleolus-associated chromatin remained to be answered. Since large 
rearrangements in the nuclear and nucleolar architecture occur during cellular aging we decided to map NAD 
reorganization in this fundamental biological process. Nucleoli of IMR90 human lung embryonic fibroblasts 
were isolated from a young, proliferating cell population, as well as from senescent cells. Nucleolus-associated 
DNA was analyzed on high-resolution microarrays by comparative genomic hybridization. Additionally, RNA 
was extracted from the same cell populations and subjected to global gene expression analysis to compare 
genome-wide transcriptome and NAD profiles, further to identify chromatin regulators of cellular aging. The 
results of genomics analyses are currently validated in single cell 3D-immuno-FISH experiments. In summary, 
our investigations provide novel insights into the spatial and transcriptional dynamics of the nucleolus-
associated genome during cellular senescence. 
 
Judit Balog,  Leiden University Medical Center 
The role of chromatin repressor SMCHD1 in the development of human disease 
 
Epigenetic screens in different organisms identified known and new epigenetic modifiers of chromatin stability 
and plasticity. SMCHD1 (Structural Maintenance of Chromosomes Flexible Hinge Domain Containing 1) was 
first identified in a screen for epigenetic modifiers involved in repeat mediated epigenetic repression in mice 
harboring a multicopy GFP transgene (Ashe et al. 2008). SMCHD1 is a non-canonical member of the SMC 
family of proteins shown to be involved in epigenetic repression of the inactive X chromosome and a few 
autosomal loci. Little is known about repeat mediated epigenetic repression in human cells, but we identified 
SMCHD1 mutations in a subgroup of patients (2%) affected by a rare muscular dystrophy, 
Facioscapulohumeral Muscular Dystrophy (FSHD) (Lemmers et al. 2012.). A key element in the 
pathomechanism of FSHD is the germline transcription factor DUX4 which is ectopically expressed in muscle 
of FSHD individuals but not of healthy controls, leading to cell death. The DUX4 open reading frame resides 
in the D4Z4 macrosatellite repeat unit, the building blocks of repeat arrays that can consist of up to 100 units 
at human chromosomes 4q and 10q. Several lines of evidence suggest that DUX4 expression is associated with 
an epigenetic derepression of the D4Z4 array in somatic cells, either by contraction of the D4Z4 repeat array to 
a size of 1-10 units (FSHD1) or by mutations in SMCHD1 (FSHD2). The aim of our study was to determine 
the epigenetic requirements of DUX4 expression in human primary myoblasts and differentiated myotubes. We 
found that DUX4 expression dynamically changes during myogenic differentiation, being highly increased in 
myotubes. A series of control and FSHD myoblasts and myotubes were measured for different epigenetic 
marks at the DUX4 promoter region, including DNA methylation, repressive and permissive histone 
modifications and the presence of SMCHD1. This, in combination with knock down experiments of D4Z4 
chromatin modifiers, identified SMCHD1 as key repressor of DUX4 activity in skeletal muscle. 
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Ferenc Muller, University of Birmingham 
Functional validation of disease associated human enhancer candidates using the zebrafish transgenic embryo 
as a scalable vertebrate model 
 
Genome wide analyses such as ENCODE and FANTOM predicted a surprisingly large number of non- coding 
elements with suggested cis-regulatory function in mammals. However, functional validations of the candidate 
regulatory elements are mostly lacking due to limitations of transgenesis technologies and capacities. We have 
investigated the utility of the transgenic zebrafish embryo as a scalable in vivo vertebrate model to study the 
functionality of candidate human enhancers predicted by a combination of chromatin signatures (e.g. 
H3k4me1, H3K27 Ac, H2AZ), TF binding events and enhancer specific bidirectional transcription. These 
analyses indicated that despite the evolutionary distance between human and fish, 60% of the candidate 
enhancers exhibiting sequence conservation lead to reporter expression which recapitulates the expression 
patterns of either zebrafish or human genes associated with the candidate enhancers. For example, we have 
demonstrated the activity of enhancer candidates associated with Type 2 diabetes and fasting glycemia in the 
pancreatic islet of zebrafish larvae. Currently we are developing assays in order to improve the sensitivity of 
transgenesis tools so as to detect subtle changes in enhancer function caused by sequence variation (SNPs) 
associated with dysregulation in disease. To improve the reliability of zebrafish enhancer function assays, a 
targeted integration system mediated by PhiC31 integrase was developed with which we have demonstrated 
successful elimination of position effect variation commonly found in conventional, transposon-based 
transgenesis.  
 
Tibor Pankotai, University of Szeged 
Mechanistic insights into the transcriptional arrest in the presence of Double Strand Breaks 
 
Double-strand breaks (DSBs) occur frequently in the genome during genome replication or by DNA damaging 
agents. DNA lesions affect fundamental DNA-dependent nuclear processes such as replication and 
transcription. We have developed an experimental system where DSBs are induced at coding regions of RNA 
polymerase II transcribing genes. We have started to study the kinetics of RNA polymerase II transcription 
inhibition in the presence of DNA breaks. We observed that induction of the break led to transcription 
inhibition and the restoration of transcription closely followed the dynamics of the repair of breaks. We 
confirmed by chromatin-immunoprecipitation that the break induction led to displacement of RNA 
polymerase II affecting both the elongation and the initiation of transcription. Our results show that this is 
dependent on one of the major kinase in DNA damage repair called DNAPKcs. We also investigated the 
downstream steps of RNA polymerase II removal and we claimed that it was a multistep process involving 
additional kinases and ubiquitin ligases NEDD4 and CUL3. At the last step of break dependent transcriptional 
silencing the RNA polymerase II is targeted for proteasome dependent degradation. These data demonstrate 
that the DNA damage repair complexes and proteasomal system have a synergistic and active role in 
transcriptional silencing during the DSB repair by removing the RNA pol II from the transcribing region. We 
show here that DNA lesions occurring at transcribed regions cause a transient repression until the lesion is 
repaired. This is probably a cell defense mechanism to avoid production of truncated or mutated transcripts in 
essential genes whose alterations in their gene expression would endanger cell viability. Understudying the role 
of DNAPKcs, in preventing RNA pol II bypassing a DSB might be a key in avoiding the production of 
mutated transcripts that could lead to cancerous phenotypes. 
 
18.35-18.45 Demonstration of world’s fastest qPCR system xxpress (40 PCR cycles in 10 minutes) 
 
18.45- 20.00  Wine and Cheese and Posters 
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Friday 21. November 
Location: Research Center for Natural Sciences 
 
9.00-10.30 Session 5 
Chair: Imre Boros 
 
Laszlo Tora, IGBMC, Strassbourg   
The SAGA coactivator complex acts on the whole transcribed genome and is required for all RNA polymerase 
II transcription 
 
The SAGA (Spt-Ada-Gcn5 acetyltransferase) coactivator complex contains distinct chromatin-modifying 
activities and is recruited by DNA-bound activators to regulate the expression of a subset of genes. 
Surprisingly, recent studies revealed little overlap between genome-wide SAGA-binding profiles and changes in 
gene expression upon depletion of subunits of the complex. As indicators of SAGA recruitment on chromatin, 
we monitored in yeast and human cells the genome-wide distribution of histone H3K9 acetylation and H2B 
ubiquitination, which are respectively deposited or removed by SAGA. Changes in these modifications after 
inactivation of the corresponding enzyme revealed that SAGA acetylates the promoters and deubiquitinates the 
transcribed region of all expressed genes. In agreement with this broad distribution, we show that SAGA plays 
a critical role for RNA polymerase II recruitment at all expressed genes. In addition, through quantification of 
newly synthesized RNA, we demonstrated that SAGA inactivation induced a strong decrease of mRNA 
synthesis at all tested genes. Analysis of the SAGA deubiquitination activity further revealed that SAGA acts on 
the whole transcribed genome in a very fast manner, indicating a highly dynamic association of the complex 
with chromatin. Thus, our study uncovers a new function for SAGA as a bone fide cofactor for all RNA 
polymerase II transcription. 
 
Frank Holstege, University Medical Center, Utrecht 
Deciphering regulatory circuitry by genome-wide analyses 
 
To uncover new regulatory mechanisms and to investigate system-wide properties, we have systematically 
generated genome-wide mRNA expression-profiles of targeted mutations in components of the signaling and 
transcription machinery in the yeast S. cerevisiae. The current collection consists of 1484 successfully analyzed 
gene knock-outs as well as over 300 wild-type profiles generated in parallel. The genetic perturbation signatures 
reflect many different properties. These include the architecture of protein complexes and pathways, the 
identification of expression changes compatible with viability and the varying responsiveness to genetic 
perturbation. The data is assembled into a genetic perturbation network that shows different connectivities for 
different classes of regulators. Four feed-forward loop (FFL) types are overrepresented, including incoherent 
type 2 FFLs that likely represent feedback. The data also reveals specific properties of different classes of 
regulators. For example, systematic transcription factor classification shows a surprisingly high abundance of 
gene-specific repressors, suggesting that yeast chromatin is not as generally restrictive to transcription as is 
often assumed. When analyzed in its entirety, the data also reveals a slow growth expression signature that is 
shared by many deletion strains. The slow growth signature is highly similar to the environmental stress 
response. Further analyses shows that both the environmental stress response and the slow growth signature 
are actually caused by a redistribution of cells over different cell cycle phases. The dataset is therefore useful for 
studying the function of individual genes and for discovering properties of an entire regulatory system. 
 
 
Iannis Talianidis,  Fleming Institute, Athens 
Epigenetic mechanisms regulating liver development and function           
 
Histone or DNA modifications are considered as major determinants of epigenetic information for chromatin-
templated processes such as transcription. In the liver, similar to other organs, specific histone modification 
patterns correlate with gene activity and represent important means of regulation of epigenetic states 
characteristic to different developmental stages, metabolic states or diseases.  

However, histone or DNA modifications are not the only epigenetic signals that are responsible for 
the establishment, maintenance and reversal of metastable transcriptional states during liver development and 
various metabolic conditions. Trans-epigenetic signals, which eventually accumulate into complex gene 
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networks and gradually emerging “promoter-marking” signals, that determine the potential of gene activation 
are equally important in the establishment of self-propagating transcription states. 

The contribution of the above epigenetic mechanisms in the regulation of liver development and 
function will be discussed. 
 
10.30-11.00 Coffee Break 
 
11.00-13.00 Session 6 
Chair: Petra Hajkova 
 
Erica Watson, University of Cambridge 
The transgenerational epigenetic effects of abnormal folate metabolism 
 
Epigenetic changes or ‘epimutations’ accrued in the genome throughout a lifetime in response to 
environmental stressors may contribute to an increased risk for disease. If an epimutation occurs within the 
germline, it might be inherited by subsequent generations resulting in developmental defects and disease in 
their progeny. To study the mechanism of transgenerational epigenetic inheritance, we use a mouse model with 
a mutation in a key gene involved in folate metabolism (Mtrrgt) that disrupts the folate cycle. Folate is a vitamin 
important for the one-carbon metabolism and therefore it is necessary for the methylation of cell components 
(e.g., DNA). Highly controlled genetic pedigrees were used to study the specific effects of the Mtrrgt genotype 
in either maternal grandparent and revealed developmental abnormalities and widespread epigenetic instability 
in their grandprogeny at midgestation. This occurred even when the mother and the grandprogeny were 
genetically wildtype for Mtrr. Some of the abnormalities (e.g., neural tube, heart and placental defects) persisted 
for up to five generations and after embryo transfer experiments suggesting that the effect was independent of 
the maternal environment. Together, these data suggest that folate deficiency in humans may lead to 
transgenerational epigenetic inheritance of disease. 
 
Piroska E. Szabó, Van Andel Institute, Grand Rapids 
Epigenetic remodeling between generations 
 
Epigenetic marks are faithfully propagated during cell divisions in the soma. However, the epigenome is 
thoroughly remodeled between subsequent generations. This is achieved by global remodeling events that 
affect DNA methylation and chromatin composition during the soma-germline and germline-soma transitions. 
To understand what dictates the pattern of de novo DNA methylation in the male germ line during soma-
germline transition, we mapped DNA methylation, chromatin, and transcription changes in purified fetal 
mouse germ cells. Our results suggest that the pattern of de novo DNA methylation in prospermatogonia is 
dictated by opposing actions of broad, low-level transcription and dynamic patterns of active chromatin. 
Global de novo methylation occurred without any apparent trigger from preexisting repressive chromatin 
marks but was preceded by broad, low-level transcription along the chromosomes. DNA methylation was 
excluded only at precisely aligned constitutive or emerging peaks of active chromatin, at most CpG islands and 
some intracisternal A particles (IAPs). Resetting the maternal-or paternal-specific marking at differentially 
methylated regions (DMRs) of imprinted genes coincides with global epigenetic changes in the germ lines. We 
found that DNA methylation emerged in fetal male germ cells by default at each paternally methylated DMR in 
the presence of transcription-through and in the absence of active chromatin. On the other hand, each 
maternally imprinted DMR was protected in prospermatogonia from default DNA methylation among highly 
methylated DNA by an H3K4me2 peak and transcription initiation at least in one strand. We showed earlier 
that the germline-soma transition in the zygote involves global DNA hydroxymethylation in the paternally 
inherited genome. Recent studies revealed that certain protected regions resisted this global DNA 
demethylation. These studies suggest that histone marks play important roles in defining the epigenetic status 
of soma and germline by protecting specific loci from waves of global DNA demethylation and de novo 
methylation events. 
 
J. Andrew Pospisilik, MPI for Immunobiology & Epigenetics,  
Paternal diet defines offspring chromatin state and intergenerational obesity 
 
The global rise in obesity has revitalized a search to understand genetic, and in particular, epigenetic factors 
underlying the disease. We present a Drosophila model of paternal-diet-induced Inter-Generational Metabolic 
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Reprogramming (IGMR) and identify genes required for its encoding in offspring. Intriguingly, we find that as 
little as two days of dietary intervention in fathers elicits obesity in offspring. Paternal sugar acts as a 
physiological suppressor of variegation, de-silencing chromatin state-defined transcriptional units in both 
mature sperm and in offspring embryos. We identify requirements for H3K9/K27me3 dependent 
reprogramming of metabolic genes in two distinct germline and zygotic windows. Critically, we find evidence 
that a similar system regulates obesity-susceptibility and phenotype variation in mice and humans. The findings 
provide insight into the mechanisms underlying intergenerational metabolic reprogramming and carry 
profound implications for our understanding of phenotypic variation and evolution. 
 
Petra Hajkova, MRC Clinical Sciences Centre, London 
Dynamics of DNA modifications during epigenetic reprogramming in vivo                       
 
The processes of epigenetic reprogramming are characterised by the erasure of epigenetic memory at both 
DNA methylation and chromatin modifications levels. In vivo, in the context of normal embryonic 
development, genome-wide erasure of DNA methylation occurs in the zygote following the fertilisation and in 
the developing embryonic germ line. Recently, a number of studies have linked the DNA demethylation 
processes with the activity of Tet family of dioxygenases converting 5mC to 5hmC and higher oxidative 
intermediates (5fC and 5caC). In order to gain mechanistic understanding of developmental reprogramming, 
we have followed the kinetics of various DNA modifications in both developmental systems. I will discuss our 
findings on 5mC and 5hmC enrichment and localisation in the context of genome-wide DNA demethylation 
and locus specific transcriptional regulation. 
 
13.00- 14.30  Buffet Lunch and Poster Session 
 
14.30-16.00 Session 7 
Chair: Richard Bártfai 
 
Nabieh Ayoub,  Technion Israel Institute of Technology 
Dysregulation of KDM4A-D Lysine Demethylases Promotes Chromosomal Instability 
 
Lysine demethylases (KDM), a new and exciting front of biological research, are implicated in multiple cellular 
processes including transcription, DNA damage response, cell-cycle regulation, cellular differentiation, 
senescence and carcinogenesis. KDM4A-D members demethylate H3K9 and H3K36 methylation marks. 
Recent studies show that various types of human cancers exhibit amplification or deletion of KDM4A-D 
members and thus implicating their activity in promoting chromosomal instability and carcinogenesis. How 
misregulation of KDM4 members promotes chromosomal instability remains largely unknown. In this meeting, 
I will present three novel functions of KDM4 family that provide molecular insights into the mechanisms by 
which KDM4 misregulation leads to chromosomal instability. The first is related to a new role of KDM4 
protein in regulating the fidelity of mitotic chromosomes segregation. The second highlights a novel role of 
KDM4D in the repair of double-strand breaks. The third shows that KDM4 overexpression triggers 
H3K36me3 demethylation and disrupts the integrity of DNA mismatch repair. Collectively, our findings 
advance the link between cancer-relevant networks of epigenetic regulation and genome stability. 
 
Maria Fousteri, Fleming Institute, Athens 
Deciphering the dynamics of transcription in response to genotoxic stress  
 
DNA damage may impede transcription challenging gene expression and cellular growth. Defects in the way 
cells restore damage-arrested transcription have been causatively linked to genomic instability as well as cancer, 
inborn disorders and premature ageing. We study the genome-wide response to genotoxic insults that lead to 
transcriptional arrest in the 3D chromatin background of the mammalian nucleus in healthy and disease related 
situations. We have investigated the effect of damage induction on actively transcribed chromatin and gene 
expression profiles at early and late time points, when all DNA damages and encompassing chromatin sites are 
expected to be repaired and RNA synthesis is restored in normal but not disease-derived cells. We find a 
reduction of RNA Polymerase II transcription initiation and an impediment of transcription elongation after 
damage induction that leads to a 3’->5’ shift in the occupancy of the elongating RNAPII. This increased 
binding of RNAPII corresponds to retained nascent RNA and lower levels of processed mRNAs. Our 
approach has provided important insights into the regulatory mechanisms that safeguard gene expression and 
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genome integrity under stressed conditions or specifically promote apoptosis when transcription is permanently 
stalled and the cellular repair capacity is impaired. 
 
Vincent Géli, Cancer Research Center of Marseille 
The many faces of Set1 and of its subunits 
 
In Saccharomyces cerevisiae, all H3K4 methylation is carried out by a single Set1 Complex (Set1C) that is 
composed of the catalytic (Set1) and seven other subunits (Swd1, Swd2, Swd3, Bre2, Sdc1, Spp1 and Shg1). We 
recently uncovered that the PHD-containing subunit Spp1, by interacting with H3K4me3 and Mer2, was able 
to promote the recruitment of potential meiotic DSB sites to the chromosomal axis allowing their subsequent 
cleavage by Spo11. Therefore, Spp1 emerged as a key regulator of the H3K4 trimethylation catalyzed by Set1C 
and of the formation of meiotic DSBs. These findings illustrate the remarkable multifunctionality of Spp1, 
which not only regulates the catalytic activity of the enzyme (Set1), but also interacts with the deposited mark, 
and mediates its biological effect (meiotic DSB formation) independently of the complex. We will describe new 
insights illustrating diverse biological functions associated with the Set1-Complex and its subunits. 
 
Tobias A. Knoch, Erasmus Medical Center 
The detailed three-dimensional organization and dynamics of the human and mouse genomes                        
 
The dynamic three-dimensional chromatin architecture of genomes and the obvious co-evolutionary 
connection to its function – the storage and expression of genetic information – is still, after ~170 years, a 
central question of current research. With a systems genomics approach using a novel selective high-
throughput chromosomal interaction capture (T2C) technique together with quantitative polymer simulations 
and scaling analysis of genomic structures and the DNA sequence, we determined the architecture of genomes 
with unprecedented molecular resolution and dynamic range from single base pair entire chromosomes: for 
several genetic loci of different species, cell type, and functional states we find a chromatin quasi-fibre exists 
with 5±1 nucleosome per 11 nm, which folds into 40-100 kbp loops forming aggregates/rosettes which are 
connected by a ~50 kbp chromatin linker. Polymer simulations using Monte Carlo and Brownian dynamics 
approaches confirm T2C results and allow to predict and explain additional experimental findings. This agrees 
also with novel dynamics information from fluorescence correlation spectroscopy (FCS) analysis of chromatin 
relaxations in vivo by M. Wachsmuth. Beyond, we find a fine-structured multi-scaling behaveour of both the 
architecture and the DNA sequence which shows for the first time, that genome architecture and DNA 
sequence organiztion are directly linked – again in detail on the base pair level. Hence, we determined the three-
dimensional organization and dynamics for the first time in a consistent system genomics manner from several 
angles which are all in agreement as well as additionally also with the heuristics of the research of the last 170 
years. 

Consequently, T2C allows to reach an optimal combination of resolution, interaction frequency range, 
multi-plexing, and an unseen signal-to-noise ratio at molecular resolution and hence at the level of the 
“genomic” uncertainty principle and statistical mechanics, this opens the door to architectural sequencing of 
genomes and thus a detailed understanding of the genome with fundamental new insights with perspectives for 
diagnosis and treatment 
 
16.00-16.30 Coffee Break 
 
16.30-18.30 Session 8 
Chair: Gábor Szabó 
 
Robert Schneider, IGBMC Strassbourg   
Novel Players in Chromatin  
 
One of the major goals of post-genomic biological research is to understand the molecular basis and 
physiological role of covalent protein modifications. These post-translational modifications (PTMs) can 
regulate protein interactions and/or stability and thus trigger particular downstream responses.  
      The best-characterised substrates for multisite PTMs are currently the histone proteins. Two of each of the 
four core histones (H3, H4, H2A and H2B) form the nucleosomal core particle around which 147 bp of DNA 
are wrapped. It has been suggested that PTMs of histones constitute a so-called "histone code". Nonetheless 



Danube Conference on Epigenetics                                                  Speakers Abstracts 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Agenda and Speakers Abstracts 12 

the set of characterised histone modifications is far from complete and many modifications are awaiting 
identification.  
     PTMs of histones are also clinically very important. Histone modifying enzymes have been found to be 
rearranged, mutated or deleted in many different types of. In particular the reversible nature of PTMs has led to 
the emergence of the promising field of epigenetic therapy.  
    One of key questions in the field is if histone PTMs can be causative for processes like transcription or are 
just by-products, with limited functional relevance. We recently demonstrated a causative function for lysine 
acetylation on the lateral surface of the histone octamer. We found that acetylations within the core of the 
nucleosome at positions that are in contact with the DNA are sufficient to stimulate transcription by 
modulating histone-DNA binding. Our model is that nucleosome function and signaling to the epigenome is 
directly regulated by specific lateral surface modifications.  
    Furthermore, we identified a novel mammalian histone modification and a new histone modifying enzyme 
that acts as guardian of transposable elements with a key role in maintaining genome integrity. 
 
Imre Boros, University of Szeged 
ADA contributions to HAT specificity 
 
ADA2 proteins are components of various GCN5-containing histone acetyltransferase (HAT) complexes, 
which affect chromatin functions by histone modifications. In Drosophila dADA2a and dADA2b are present 
in histone H4- and H3-specific dATAC and dSAGA complexes, respectively. Both ADA2a and ADA2b are 
essential for the HAT catalytic activity of the corresponding complex, and in both complexes a GCN5-ADA2-
ADA3 triad is the HAT module. We studied the contribution of different ADA forms to complex specific 
functions. We found that the functional characteristics of hybrid ADA2 containing HAT complexes depended 
on the C-terminal region of ADA2 subunit they contained. Our results demonstrate that the ADA2 C-terminal 
regions play important role in the specific incorporation of ADA2 into SAGA or ATAC type complexes, what 
than determines H3 or H4 specific histone targeting. ADA2b further contribution to complex variety is that it 
is expressed in two isoforms at varying levels in different stages of fly development. In the absence of 
dADA2bL, the dSAGA specific histone H3K9 and H3K14 acetylation is reduced, indicative of the formation 
of partially active HAT complexes. In concert with that, expression of dADA2bS rescues only partially dAda2b 
null mutants. Thus, different isoforms of dADA2b contribute to the functional versatility of GCN5 HAT 
complexes. 
 
Ana Pombo, Institute for Medical Systems Biology, Berlin 
Mechanisms of Polycomb repression in mouse embryonic stem cells 
 
Polycomb repressor complexes are important chromatin modifiers with major roles in pluripotency and cancer. 
Polycomb-mediated gene silencing of developmental regulator genes in embryonic stem cells is accompanied 
by bivalent chromatin marks, and the presence of an unusual form of RNA polymerase II (RNAPII) at 
promoters and through coding regions. Polycomb-repressed RNAPII is phosphorylated on Ser5 but not Ser7 
or Ser2 residues of the CTD, the later normally associated productive transcription.  

To investigate the mechanisms of Polycomb repression in ES cells and the transcriptional activity of 
the associated RNAPII-S5p complexes, we have combined Chromatin Immunoprecipitation (ChIP) using S5p 
antibodies with RNA genome-wide sequencing, and investigate the effects of Polycomb knockouts on the 
transcriptional activity of Polycomb-repressed RNAPII complexes. We show that Polycomb silencing depends 
on mechanisms of RNA surveillance that actively degrade nascent RNAs produced at Polycomb repressed 
genes. 

 
Lóránt Székvölgyi, University of Debrecen 
Histone mutations driving human disease: a biophysical perspective 
 
     Substitution mutation of lysine 27 to methionine in the human H3F3A gene (coding for the histone variant 
H3.3) has been recently identified as a driver mutation for the brain tumor Pediatric Glioblastome Multiforme. 
The dominant negative disease phenotype caused the mutant histone is not understood at the molecular level. 
Here we apply various in vitro and in vivo model systems (E.coli, S. cerevisiae, human cell lines) and state of 
the art genetic and biophysical approaches to reveal how the histone H3K27M point mutation affect the 
nanostructure of nucleosome core particles (NCPs) and influence the integrity of chromosomes. We tested the 
viability and stress tolerance of H3K27M-expressing S. cerevisiae strains under different metabolic (YPD, 
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YPGal, YPG) and stress conditions (H2O2, campthotecin, ethoposide, hidroxyurea, MMS, UV), and we find 
that the K27M mutation does not cause any growth defect in this model organism. We performed bulk- and 
single-molecule FRET measurements on in vitro reconstituted nucleosomes and observed a more opened 
conformation of the H3.3K27M nucleosomes, however the overall stability of the mutant NCPs has been 
similar to wild-type. Importantly, by FRAP (fluorescence recovery after photobleaching) and FCS (fluorescence 
correlation spectroscopy) we reveal a significantly higher mobile fraction and faster repopulation rate of the 
H3.3K27M histones. The latter suggests that the disease caused by the H3.3K27M histone is related to the 
altered mobility and diffusion kinetics of mutant nucleosome core particles. 
             This work was supported by the European Union (FP7/MCA-CIG) and the State of Hungary, co-
financed by the European Social Fund in the framework of TÁMOP-4.2.4.A/ 2-11/1-2012-0001 ‘National 
Excellence Program’, also by the Hungarian Scientific Research Fund (OTKA-PD) and CRP-ICGEB 
international research grant                   
 
20.00 -   Closing Gala Dinner at the Hungarian Academy of Sciences (HAS) 
Bus will leave from the RCNS (MTA-TTK) at 19.30 and from Gellert Hotel at 19.40.  
 
Location: Akademia Klub 
Magyar Tudományos Akadémia 
1051 Budapest, Széchenyi István tér 9. 
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Epigenetic marks in childhood obesity

Orsolya Dóra Ács¹,4, Bálint Péterfia², Péter Hollósi², Nóra Lehotkai¹, Andrea Luczay¹, Ilona Kovalszky², Attila
Patócs3, Dóra Török¹, András Szabó¹
¹Semmelweis University 2nd Department of  Pediatrics 
²Semmelweis University 1st Department of  Pathology and Experimental Cancer Research
3Semmelweis University 2nd Department of  Internal Medicine
4Semmelweis University School of  Ph.D. Studies

Introduction: Obesity incidence is rapidly growing worldwide, prevention is especially important in children.
However, some people are more prone to gain weight than others. Several mechanisms seem to contribute to
excess weight gain. There is emerging evidence that certain epigenetic marks might contribute to obesity
predisposition. Among other metabolic anomalies vitamin D deficiency is especially frequent in overweight
individuals. Vitamin D as an epigenetic regulator might be a player in the epigenetic disturbances in obesity.
Hypothesis: Low vitamin D level that is present in obesity and insuline resistance is associated with
hypermethylation of  CYP27B1 gene, which leads to lower production of  active vitamin D. 
Objective: To investigate the correlation among obesity, metabolic parameters, vitamin D levels, and methylation
of  certain loci.
Materilas and methods: We selected a total of 83 (41 boys and 42 girls) healthy, obese ( BMI pc 95<) children, age
between 3 and 18 years, who were examined and followed up at the 2nd Department of Pediatrics, Semmelweis
University. Anthropometric data, metabolic parameters were recorded, 24-hour blood pressure monitoring was
carried out. We collected anamnestic data focusing on perinatal issues , development and lifestyle. DNA was
isolated from peripherial blood samples and treated with bisulfite . After bisulfite polimerase chain reaction (BS-
PCR) the methyl ation pattern of VDR, CYP27A1, CYP27B1, CYP2R1 and CYP24A1 genes was examined with
Methylation Specific High Resolution Melting Analysis (MS-HRM) in 83 cases. 
Results: 63 of the 83 investigated children had at least one abnormality associated with metabolic syndrome,
hypertension being the most frequent (68 %). Serum vitamin D levels did not correlate with the methylation
status of the investigated vitamin D related loci. However, methylation of the VDR gene was slightly different
between patients with no metabolic abnormalities at all and patients with impaired glucose tolerance. 
Conlusion:Certain epigenetic marks might predispose to excess weight gain and obesity related metabolic
disorders.

2nd Department of  Pediatrics, Semmelweis University

Orsolya Dóra Ács dr
orsi.acs@gmail.com
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HoxD9 expression is regulated by acetylation in endothelial progenitor cells

Eugen Andrei, Florin Iordache, Constantinescu Andrei, Horia Maniu

Institute of Cellular Biology and Pathology „Nicolae Simionescu” of Romanian Academy, Fetal and Adult Stem
Cell Therapy Department, Bucharest, Romania

The homeobox (Hox) genes encode transcription factors that are involved in the morphogenesis of body. Recent
data showed that HoxD transcription factors control the cardiovascular system development, by modulation of
endothelial cell proliferation and differentiation. So fare the role of histone acetylation in the expression of
HoxD9 has not been studied to date, therefore the aim of this study was to investigate the expression of HoxD9
in endothelial progenitor cells after treatment with valproic acid (VPA), a histone deacetylase inhibitor. Our results
showed that VPA inhibits the histon-deacetylases, leaving chromatin in an acetylated state corresponding to a
decondensate conformation. qRT-PCR and western blot assays revealed that the expression of HoxD9 in
endothelial progenitor cells treated with VPA was increased at both gene and protein level, suggesting that
acetylation regulates HoxD9 expression. Flow cytometry analysis showed that the expression of endothelial
specific markers such as CD31, CD105, CD117, CD144, and VEGFR2 was decreased after treatment with
acetylated agent, VPA. Furthermore the capacity of endothelial progenitor cells to form vascular tubes on
Matrigel was decreased in the presence of VPA. Investigating the role of histone acetylation in the regulation of
accessibility of transcription factors to genes involved in differentiation can contribute to understanding
epigenetic mechanisms underlying the differentiation of  stem cells.

Institute of Cellular Biology and Pathology „Nicolae Simionescu” of Romanian Academy, Fetal and Adult Stem
Cell Therapy Department, Bucharest, Romania

Eugen Andrei
andrei.eugen@icbp.ro
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The role of  small RNAs in ambient temperature sensing in plants

Ivett Baksa, György Szittya - NARIC - Agricultural Biotechnology Center, Epigenetics Group, Gödöllő, Hungary

Irina Mohorianu, Tamás Dalmay - UEA – School of  Biological Sciences, Norwich, UK

Plants continuously monitor their environment to collect and interpret the environmental cues and adjust their
developmental program to it. As sessile organisms it is absolutely essential for them that they grow and develop
accordingly. Although temperature influences plant growth and development in a large extent, the process, how
temperature is sensed and integrated into development is largely unknown. From an earlier study we know that
chromatin structure has a key role in ambient temperature sensing in Arabidopsis. It was shown that alternative
H2A.Z histone containing nucleosomes acts, like regulators of ambient temperature transcriptome. In plants
short 21-24 nucleotides long non coding RNAs (sRNA) have been recently recognised as important gene
expression regulators both transcriptionally and post-transcriptionally. Furthermore sRNAs also have a major
function during epigenetic regulation of chromatin structure. In this work we use deep-sequencing and
computational methods to identify, profile and describe conserved and non-conserved sRNAs in Arabidopsis
thaliana during different ambient temperature conditions. Furthermore we also identify sRNA cleaved mRNAs
through genomic-scale high-throughput sequencing. Understanding the molecular mechanisms of ambient
temperature response of  sRNAs will give us important knowledge that can be adapted to crop species and used in 
future breeding programs. This is particularly important, because the projected increases in mean global
temperature as well as predicted extremes of temperature in the next 100 years suggesting significant threats to
wild plants and agricultural production.

NARIC - ABC, Gödöllő, Hungary

Ivett Baksa
ivett.baksa@abc.hu



Danube Conference on Epigenetics  2014 . November 19-21

Poster Abstracts 4

The SAGA coactivator complex acts on the whole transcribed genome and is 
required for RNA polymerase II transcription

Tiago Baptista (1,2,3,4), Chen-Yi Wang (1,5) , Jacques Bonnet (1,2,3,4) , Cheng-Fu Kao (5), László Tora (1,2,3,4)
and Didier Devys (1,2,3,4)

1. Institut de Génétique et de Biologie Moléculaire et Cellulaire, 67404 Illkirch, France; 2. UMR7104, Centre
National de la Recherche Scientifique, 67404 Illkirch, France; 3. U964, Institut National de la Santé et de la
Recherche Médicale, 67404 Illkirch, France; 4. Université de Strasbourg, 67404 Illkirch, Cedex, France; 5. Institute
of  Cellular and Organismic Biology, Academia Sinica,
Taipei 11529, Taiwan

The SAGA (Spt–Ada–Gcn5 acetyltransferase) coactivator complex contains distinct chromatin-modifying
activities and is recruited by DNA-bound activators to regulate the expression of a subset of genes. Interestingly,
recent studies have reported little overlap between genome-wide SAGA-binding profiles and changes in steady-
state expression upon depletion of  subunits of  the complex. 
As indicators of SAGA recruitment on chromatin, we monitored in S. cerevisiae the genome-wide distribution of
histone H3K9 acetylation and H2B ubiquitination, which are respectively deposited or removed by SAGA.
Changes in these modifications after depletion of the corresponding enzyme demonstrated that SAGA acetylates
the promoters and deubiquitinates the transcribed region of all expressed genes. In agreement with this, we show
that SAGA plays a critical role for RNA polymerase II recruitment at all expressed genes. 
Moreover, through quantification of newly synthesized RNA, we demonstrated that SAGA inactivation induced a
strong decrease of mRNA synthesis at all tested genes. Finally, comparative dynamic transcriptome analysis
(cDTA) revealed that all genes showed impaired transcription upon SAGA subunits deletion, which is
compensated by an overall decrease on the decay rate. 
Thus, our study discloses a new function for SAGA as a bone fide cofactor for all RNA polymerase II
transcription.

1. Institut de Génétique et de Biologie Moléculaire et Cellulaire, 67404 Illkirch, France; 2. UMR7104, Centre
National de la Recherche Scientifique, 67404 Illkirch, France; 3. U964, Institut National de la Santé et de la
Recherche Médicale, 67404 Illkirch, France; 4. Université de Strasbourg, 67404 Illkirch, Cedex, France
Tiago Baptista
fidalgob@igbmc.fr
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Gross Chromosomal Rearrangement (GCR) based on centromere fission coincide 
with massive changes of  gene expression profile of  HUVECs.

Beáta Barta-Tóth , László Fésüs, Ilma Korponay-Szabó, University of Debrecen, Medical Faculty Department
of  Biochemistry and Molecular Biology, Debrecen, Hungary

Genomic instability is a hallmark of cancer. Mutational changes or breaks of DNA can easily lead to tumor
development, although there is no general factor identified that ultimately induce cancer development. Analyses
of genomic data of many different cancer cell lines show that many different genomic changes can apparently
result in similar malignant transformation of the cells. However, a growing number of studies has shown that
centromere instability may have a fundamental contribution to this pathological event, especially when the tumor
becomes more invasive. Our study reveals that gross chromosomal rearrangement based on centromere fission
may result in dramatic changes in both the morphology and physiology of human cells derived from umbilical
cord. During in vitro maintenance of HUVEC cells many cell lines have, apparently spontaneously, changed their
morphology and growth pattern in a similar way. The cells became spindle shape, more compact, without cell
surface protrusions, they lost the contact inhibition of growth and they seems to be immortal as they are able to
proliferate over 200 population doubling. Furthermore, the cells have some level of tumorigenic potential as they
are able to form colony on soft agar. FACS measurement of 30 different CD proteins clearly separate them from
HUVECs. Karyotype analysis (classical, giemsa stained) revealed that the chromosomes of the different cell lines
have similar structural abnormalities, apparently most of the C group chromosomes are broken at the
centromeric region, while telomere FISH showed that the broken chromosomes have telomere cap at the broken
ends too. Nevertheless, the viability test demonstrates that these cells are as viable as HUVECs and comet assay
have not detected DNA damage. In vitro, they are able to spontaneously differentiate into contractile myotubes
upon persistent confluency of the primary cells, and also osteogenic differentiation of these cells shows the
presence of alizarin stained calcium deposits, however we were not able to differentiate them toward adipogenic
direction. The Affymetrix micro array results revealed massive changes in gene expression profile of the
transformed cells compared to HUVECs. More than 13,000 gene expression have significantly changed and the
location of the altered genes differ from random distribution. The investigation of epigenetic markers by
methylation sensitive restriction of  the DNA found less methylated DNA in the case of  transformed cells.
All together our results suggest that Gross Chromosomal Rearrangement based on centromere fission
accompanied with epigenetic changes of the DNA can push the cells to a state of regained growth potential
which shares many characteristic with tumoric phenotype. These cells can provide a unique opportunity to study
this specific chromosomal aberration and cancer pathology

Debreceni Egyetem

Beáta Barta-Tóth
beatabarta@googlemail.com
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The origin of  silence: a quest to dissect heterochromatic nucleation sites of  the 
malaria parasite

Sabine Fraschka1, Nicole Bertschi2, Till Voss2 and Richard Bartfai1

1) Department of  Molecular Biology, Radboud University Nijmegen, The Netherlands
2) Gene Regulation Group, Swiss TPH, Basel, Switzerland

Plasmodium falciparum is a protozoan parasite and the causative agent of the most severe form of malaria. While
most parts of the parasite’s epigenome are in a transcriptionally competent, euchromatic state, distinct islands of
H3K9me3 and HP1 marked heterochromatin are present at the chromosome ends and in some chromosome
internal islands. Importantly, gene(families) encoded in these regions are highly relevant for parasite survival, as
epigenetic memory of their expression status controls among others antigenic variation and commitment to
gametocytogenesis. Although several components of the machinery that orchestrate heterochromatin formation
have been identified (HP1, Sir2 A/B, HDAC2, a putative Suv39 homologue) it still remains a mystery which
mechanism recruits this machinery to specific sites of  the genome.

In this study, we made use of a parasite line carrying HP1 fused to a destabilization domain, which enables
experimental regulation of HP1 expression level. In absence of HP1 the level of H3K9me2/3 level is
substantially reduced and heterochromatic genes get de-repressed providing evidence that HP1 is essential for
heterochromatin (spreading)/maintenance. Despite this overall reduction, small regions within each
heterochromatic domain retain H3K9me2/3 and thus might pinpoint heterochromatic nucleation sites.
Intriguingly, next to these sites in the subtelomeric regions multiple binding sites for a plasmodium-specific DNA-
binding protein (SIP2) are present. Preliminary results suggest that, when inserted to the euchromatic domain,
these sequences are sufficient to initiate heterochromatin formation and therefore might serve as genuine
nucleation sites.

Department of  Molecular Biology, Radboud University Nijmegen, The Netherlands

Richard Bartfai
R.Bartfai@ncmls.ru.nl
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Determination of  ERα regulated genes by the meta-analysis of  transcription factor 
binding sites in MCF-7 cell line derived from various experimental methods

Dóra Bojcsuk1, Attila Horváth1,2, Edina Erdős1, László Steiner2, 
Endre Barta1, 2 and Bálint L. Bálint1

Estrogen receptor alpha (ERα) is a member of the nuclear receptor superfamily and is known as a key hormone-
regulated transcription factor in three-quarters of the breast cancer cases. The activation of ERα by 17β-estradiol
results binding of the receptor to transcription regulatory regions of the DNA and influences the expression of
specific genes.
One of the greatest opportunities in research is the ability to manage large datasets and draw biologically relevant
conclusions from them. Currently, there are many ways to investigate functional genomics features of sequencing
data; so, to elucidate the effect of ERα transcription factor binding in MCF-7 cell line we re-analyzed all available
ChIP-seq, RNA-seq, GRO-seq and DNaseI hypersensitivity as well as H3K4me2 experiments with
bioinformatical methods.
We matched the consensus ChIP peaks to GRO-seq, DNaseI hypersensitivity and H3K4me2 signals and to level
of RNA-seq expression – that were influenced by estradiol treatment –, and each binding site was given a score
based on the cumulative change of the different features. Next, we decided to investigate further those genes that
were previously annotated to the binding sites with the highest score. After defining the possible genes that are
influenced by estrogen treatment we identified SNPs that may affect the binding events.
In the literature, a part of our identified genes were published in association with breast cancer, but some genes
were not published; so, later on we plan to determine the realationship between genes and breast cancer and to
validate the effect of  these SNPs in these binding sites under laboratory conditions.

1University of Debrecen, Medical and Health Science Center, Department of Biochemistry and Molecular
Biology, Genomic Medicine and Bioinformatic Core Facility, 
2MTA-DE “Lendulet” Immunogenomics Research Group, University of  Debrecen, Debrecen, Hungary
Dóra Bojcsuk
dora.bojcsuk@hotmail.com
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Heterochromatin and Alzheimer disease: loss of  the physiological role of  Tau 
protein regulating pericentromeric heterochromatin.

Mansuroglu Z#, Mokrani-Benhelli H#, Marcato V#, Delattre L*, Sultan A*, Violet M*, Souès S#, Lefebvre B*,
Buée L*, Galas M-C*, Bonnefoy E*.
#Université Paris Descartes, Centre Interdisciplinaire Chimie Biologie-Paris, 45 rue des Saints-Pères, 75006 Paris,
France.
*Université de Lille 2, Inserm UMR 837, rue Michel Polonovski, 59045 Lille, France.

Alzheimer disease (AD) is a devastating neurodegenerative disease leading to massive neuronal dysfunction and
cell death. Post-mortem AD brains are histopathologically characterized by extracellular beta-amyloid (Aβ)
peptide plaques and intracellular Tau neurofibrillary tangles. AD treatment based on amyloid cascade hypothesis
has proved to be totally ineffective. Such AD therapeutic failure derives from incomplete understanding of the
complex mechanisms of AD that need to be further investigated. Although the microtubule-associated Tau
protein is mostly considered as a cytosolic protein, a nuclear localization of Tau has been described in neuronal
and non-neuronal cells. Here, we describe results indicative of a physiological role for Tau protein regulating
pericentromeric heterochromatin (PCH) structures in primary cultured neurons. Electron microscopy, chromatin
immunoprecipitation and confocal immunofluoerescence analysis of wild type (WT) and Tau deficient (KOTau)
primary neuronal cultures, demonstrate that Tau interacts with pericentromeric DNA sequences and plays an
essential role ensuring the subnuclear, clustered distribution of H3K9me3 and HP1α, which are hallmarks of
pericentromeric structures. Comparative analysis of WT and KOTau neuronal cultures indicated an almost total
loss of H3K9me3 and HP1α clusters in KOTau respect to WT neurons. A very similar situation can be observed
in AD respect to control brains. Such loss of H3K9me3 and HP1α clusters was not the result of a loss of either
the HP1α protein or the H3K9me3 epigenetic mark but was correlated with an abnormal rate of sens/antisens
non-coding pericentromeric RNAs observed in KOTau compared to WT neurons. The effect of the loss of PCH
structures in KOTau neurons upon gene expression regulation was analyzed with respect to the expression of the
PCH-regulated interferon-beta gene that has been shown to be abnormally up regulated among AD patients. We
hypothesize that loss of the physiological function of Tau protein regulating neuronal PCH structures can induce
deleterious effects in AD brains.

Université Paris Descartes, Centre Interdisciplinaire Chimie-Biologie-Paris, 45 rue des Saints-Pères, 75006 Paris,
France.

BONNEFOY
eliette.bonnefoy@parisdescartes.fr
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Acetylations of  Ftz-F1 and histone H4K5 are required for the fine-tuning of  
ecdysone biosynthesis during Drosophila metamorphosis

Barbara N. Borsos 1, Tibor Pankotai 1,2,*, Dávid Kovács 1, Christina Popescu 1, Zoltán Páhi 1, Imre M. Boros
1,2

1 Department of  Biochemistry and Molecular Biology, University of  Szeged, Szeged, Hungary
2 Institute of  Biochemistry, Biological Research Center, Szeged, Hungary

The molting during Drosophila development is tightly regulated by the ecdysone hormone. Several steps of the
ecdysone biosynthesis have been already identified but the regulation of the entire process has not been clarified
yet. We have previously reported that dATAC histone acetyltransferase complex is necessary for the steroid
hormone biosynthesis process. To reveal possible mechanisms controlled by dATAC we made assumptions that
either dATAC may influence directly the transcription of Halloween genes involved in steroid hormones
biosynthesis or it may exert an indirect effect on it by acetylating the Ftz-F1 transcription factor which regulates
the transcription of  steroid converting genes. 
Here we show that the lack of dATAC complex results in increased mRNA level and decreased protein level of
Ftz-F1. In this context, decreased mRNA and increased protein levels of Ftz-F1 were detected upon treatment of
Drosophila S2 cells with histone deacetylase inhibitor trichostatin A. We showed that Ftz-F1, the transcriptional
activator of Halloween genes, is acetylated in S2 cells. In addition, we found that ecdysone biosynthetic
Halloween genes are transcribed in S2 cells and their expression can be influenced by deacetylase inhibitors.
Furthermore, we could detect H4K5 acetylation at the regulatory regions of disembodied and shade Halloween
genes, while H3K9 acetylation is absent on these genes. 
Based on our findings we conclude that the dATAC HAT complex plays a dual regulatory role in Drosophila
steroid hormone biosynthesis through the acetylation of Ftz-F1 protein and the regulation of H4K5 acetylation
at the promoters of  Halloween genes.

This research was supported by TÁMOP 4.2.4. A/2-11-1-2012-0001 and HURO/1101/173/2.2.1.

Department of  Biochemistry and Molecular Biology, University of  Szeged, Szeged, Hungary

Barbara N. Borsos
riddles86@gmail.com
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Thermal separation of  Cre recombinase expression from enzyme activity leads to 
high frequency removal of  both the selection marker and the recombinase gene 

from transgenic barley in auto-excision strategy

Csaba Éva (present address): Department of Applied Genomics, Centre for Agricultural Research, Hungarian
Academy of  Sciences, H-2462 Martonvásár Hungary

Klára Mészáros: Cereal Breeding Department, Centre for Agricultural Research, Hungarian Academy of Sciences,
H-2462 Martonvásár Hungary

Csaba Éva, László Tamás: Department of Plant Physiology and Plant Molecular Biology, Eötvös Loránd
University, H-1117 Pázmány Péter sétány 1/C Budapest Hungary

Selection marker genes (SMGs) are essential for the genetic modification of most plant species. Their presence in
the genome is however unnecessary after the transformation process and even generates high environmental and
consumer concerns. The SMG can be removed from the plant genome if it was co-introduced with a site-specific
recombinase gene in an auto-excision strategy. Our proof of concept was that high level Cre recombinase
expression and thus high recombination frequency could be obtained by using a cold-inducible promoter for the
induction of cre gene. It was assumed form the fact that this enzyme has barely any activity at low temperature
and therefore by applying cold induction, it would not delete its own gene while it is needed. The hypothesis was
tested by producing transgenic barley that contained the wcs120 cold inducible promoter-driven cre recombinase
gene and the SMG bar, both flanked by the recombinase recognition site lox. The results supported our
hypothesis as both cre and the SMG could be removed from 96% of the plants treated with the most effective
treatment containing induction of cre gene at 4°C for 3 days and subsequent enzyme activation at 24°C. The
changes caused by the excision were fully inherited in the progeny. Mostly low copy transgenic plants were treated
at the earliest developmental phase, which may prevented genetic mosaicism and thereby also contributed to our
success.

Department of  Applied Genomics, Centre for Agricultural Research, Hungarian Academy of  Sciences

Csaba Éva
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Identification of  STAT6 as a transcriptional repressor during alternative macrophage 
activation

Zsolt Czimmerer1*, Bence Daniel1*, Attila Horvath1*, Gergely Nagy1, Laszlo Nagy1,2
1. Department of Biochemistry and Molecular Biology, Faculty of Medicine, University of Debrecen, Egyetem
tér 1. Debrecen, Hungary H-4010 
2. MTA-DE „Lendület” Immunogenomics Research Group, University of Debrecen, Egyetem tér 1. Debrecen,
Hungary 
* These authors contributed equally to this work.

Macrophages are participating in the maintenance of tissue homeostasis, protection against pathogen infections
and tissue repair. Macrophage phenotypes and functions are influenced by their cytokine milieu. The two end
points of macrophage polarization are INFγ/LPS-mediated classical (M1) and IL-4/IL-13-induced alternative
(M2) macrophage activation. M1-type macrophage activation results in enhanced bactericidal capacity and pro-
inflammatory properties. In contrast, M2-type macrophages have anti-inflammatory properties, and therefore
participate in tissue regeneration and protection against parasitic infections. IL-4 activates both IL4Rα-JAK-
STAT6 and PI3K pathways resulting in alternative macrophage activation-specific gene expression changes.
Although, the mechanism of IL-4/STAT6-dependent transcriptional activation is well understood, the IL-4-
regulated transcriptional repression is not characterized. We combined genome-wide ChIP-seq and RNA-seq
analysis for better understanding of the IL-4-mediated negative regulation of gene expression in murine
macrophages. We characterized the STAT6 cistrome and H4 acetylaton in IL-4 stimulated mouse macrophages
and we found extensive overlap between STAT6-bound and H4 acetylated genomic regions. We observed that
one cluster of IL-4-induced STAT6 peaks was associated with decreased H4 acetylation. Next, we compared the
STAT6-bound genomic regions to IL-4-regultated genes and we could show extensive association between
decreased H4 acetylation at STAT6-bound region and IL-4-mediated repression. In addition, we identified several
immunologically relevant IL-4-repressed genes in association with decreased H4 acetylation at STAT6-bound
regions. Taken together, these results suggest that IL-4 may modulate immunological properties of macrophages
via STAT6-mediated direct transcriptional repression. Currently we are in the process of identification of the
mechanism of IL-4/STAT6-mediated direct transcriptional repression in macrophages using genomic and
biochemical approaches.

Department of Biochemistry and Molecular Biology, Faculty of Medicine, University of Debrecen, Egyetem tér
1. Debrecen, Hungary H-4010
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A role for Rif1 in silencing of  X-linked gene clusters in mammals

Lucia Daxinger1,2, Harald Oey2, Luke Isbel2 and Emma Whitelaw2

1Leiden University Medical Centre, Leiden, The Netherlands; 2La Trobe Institute of Molecular Sciences,
Bundoora, VIC, Australia

We have carried out a chemical mutagenesis screen to identify genes that are required for establishment and
maintenance of epigenetic state in the mouse. Mutant lines identified from this screen are called Mommes
(Modifiers of murine metastable epialleles). The human homologues of many of these have been found to be
associated with human disease. 
One mutant line, MommeD18 was identified to carry a mutation in Rap interacting factor 1 (Rif1).
Rif1MommeD18 is a suppressor of variegation and expression of a GFP transgene is significantly higher in
mutant compared to wild type mice. Rif1 has been shown to be involved in DNA damage response, replication
timing and epigenetic silencing of subtelomeres in mammals. Here, we performed RNAseq on E9.5 wild type and
homozygous embryos to study the role of Rif1 in transcriptional repression. We find up-regulation of X-linked
ampliconic regions in mutant embryos. These gene clusters are expressed predominantly in spermatogonic cells
and in the brain. Additionally, we find that Rif1 is required to repress a limited number of germ-line specific
genes. We obtained similar results using hRIF1 knockdown cell lines. Our findings suggest a role for Rif1 in the
silencing of independently acquired genes on the human and mouse X chromosomes in somatic cells. While the
function of these gene clusters is largely unknown, members of these gene families are often expressed in human
tumors and are known as cancer testis antigens.

Leiden University Medical Centre

Lucia Daxinger
l.clemens-daxinger@lumc.nl
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Mapping the Estrogen Receptor alpha binding sites derived from ER positive cell 
lines in the light of  the 1000 Genomes Project

Edina Erdős1, Dóra Bojcsuk1, Lilla Ozgyin1, Attila Horváth1, Endre Barta1, and Bálint L. Bálint1
1University of Debrecen, Medical Faculty, Department of Biochemistry and Molecular Biology, Genomic
Medicine and Bioinformatic Core Facility

Estrogen Receptor alpha (ERα) is a hormone-regulated transcription factor expressed in most of endocrine-
related cancers (such as breast and endometrial cancer) in women. ERα is an important target for endocrine
therapy of breast cancer, although resistance to treatment occurs in a significant number of the patients.
Differences in response to the treatment can be derived from genetic variations between individuals. The aim of
our study was to investigate the effects of  SNP-s in the ERα binding sites (ERBSs).
ERα ChIP-Seq data were collected from public database. We selected four ER positive cell lines derived from
breast (MCF-7 and T47D) and endometrial cancers (ECC-1 and Ishikawa). Raw data were re-analyzed by our
bioinformatic pipeline to determine the common and individual ERBSs of each cell line. The resulting peak sets
were compared with the dbSNP database, then the common ERBSs were annotated, giving 29 intronic gene-
associated ones. These genes encode proteins including DNA-binding ones, regulatory enzymes and some which
have role in cell adhesion. Some of these were selected to be validated by experimental methods. We investigated
the presence of ERBS by chromatin immunoprecipitation followed by qPCR (ChIP-qPCR) in the control and
estradiol (E2) treated MCF-7 cells and in parallel we examined the gene expression changes upon the treatment. 
Results of the ChIP experiments showed ER enrichment at the selected ERBSs in E2 treated MCF-7 cells. Genes
hosting the ERBSs showed significant changes in expression upon ligand treatment. Characterization of the
newly characterized ER target genes may help us to understand the effects of  SNPs on ER binding events.

University of Debrecen, Medical Faculty, Department of Biochemistry and Molecular Biology, Genomic
Medicine and Bioinformatic Core Facility

Edina Erdős
edina.erdos@gmail.com



Danube Conference on Epigenetics  2014 . November 19-21

Poster Abstracts 14

In situ functional analysis of  a maintenance element in the bxd cis-regulatory region 
of  Drosophila

Dávid Farkas, Gabriella Kozma, Izabella Bajusz, Ferenc Jankovics, Henrik Gyurkovics and László Sipos
(Institute of  Genetics, Biological Research Center, Szeged, Hungary)

In the post-genomic era, one of the main challenges facing biology is answering the question of how different
cell types and cell lineages, deriving from the zygote, utilize the very same genome differently during
development. Part of  the answer must be sought at the level of  higher order chromatin structure. 
The alteration of the chromatin structure is a substantial process of epigenetic regulation of gene expression. In
Drosophila, the bithorax complex (BX-C) is an exquisitely convenient model system to study epigenetic
regulation. In Drosophila, two classes of genes, the Polycomb group and the trithorax group, are required to act
in concert to maintain the expression of numerous key regulator genes by regulating the chromatin structure. The
POLYCOMB group proteins are epigenetic silencers required for the repression of the target gene by
condensating its chromatin structure, whereas the TRITHORAX group proteins are known to be epigenetic
activators with the function to keep the target gene in an open chromatin conformation. The regulation of
chromatin conformation depends on special DNA sequences called Polycomb Response Elements (PREs)
containing binding sites for the POLYCOMB group proteins and the Trithorax Response Elements (TREs)
containing binding sites for the TRITHORAX group proteins. 
In the bxd/pbx cis-regulatory region, the PRE (bxd PRE) is the neighbor of the TRE (bxd TRE) establishing a
so called Maintenance Element (ME), which is responsible for maintaining the active or the inactive chromatin
conformation from the late embryonic stages to the adult stage. The in situ function of the bxd PRE is well
known, contrarily, the in situ function of  the bxd TRE element is not known yet.
Our aim is to reveal the true function of the bxd TRE in its original context, to shed light on its role as an
activator in the regulation of  the distant Ubx promoter and in the regulation of  the local chromatin state.

Institute of  Genetics, Biological Research Center, Szeged, Hungary

Dávid Farkas
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CLASS I HISTONE DEACETYLASES IN THE REGULATION OF ADIPOSE 
TISSUE FUNCTIONALITY

Alessandra Ferrari, Erika Fiorino, Serena Barilla, Nico Mitro, Donatella Caruso, Uliano Guerrini, Emma De
Fabiani, Maurizio Crestani

Dipartimento di Scienze Farmacologiche e Biomolecolari 
Università degli Studi di Milano

Histone deacetylases (HDACs) are epigenetic regulators involved in metabolic homeostasis. Our laboratory
demonstrated that class I selective HDAC inhibition improves obese and diabetic phenotype in genetic model of
type 2 diabetes (db/db mouse). In the light of these results, we performed further studies to characterize the
effect of class I HDAC inhibition in a model of obesity induced by a high fat diet (HFD, 60% calories from fat).
C57BL6/J mice fed HFD for 17 weeks and then treated with class I selective HDAC inhibitor MS275 showed
10% reduction of body weight, improved glucose clearance, and better resistance to cold exposure, as a result of
improved thermogenic capacity of brown adipose tissue (BAT) confirmed by higher expression of typical BAT
markers (Dio2, Elovl3). In white adipose tissue (WAT) MS275 reduced adipocyte size and increased the
expression of markers of fat functionality (Glut4, Pparg, Fabp4), lipid catabolism (Cpt1b, Lcad) and
mitochondrial biogenesis (Tfam, CytC). Visceral WAT of MS275 treated mice showed increased oxidative
capacity, as shown by higher expression (70%) of Ucp1, suggesting “browning” of this fat depot. The next step
was to investigate mechanism underlies MS275 effects in WAT. In both subcutaneous and visceral WAT there are
different cell populations, including preadipocytes and mature adipocytes. In vitro experiments in C3H10T1/2
preadipocytes demonstrated that cells differentiated in the presence of MS275 showed, at the end of
differentiation, increased expression of Pparg and of its main targets (Fabp4, Glut4, Acrp30); conversely no
effects were observed in in vitro fully differentiated adipocytes treated with MS275, demonstrating that class I
HDACs are important players in early stages of adipocyte differentiation. Our in vitro and in vivo results suggest
that selective inhibition of class I HDACs improves obese and diabetic state, by ameliorating adipose tissue
functionality, mostly by “reprogramming” preadipocyte fate.

Università degli Studi di Milano
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Monitoring the endocannabinoid system during chondrogenesis

Authors: Zsófia Földvári1, Csilla Somogyi1, Csaba Matta1, Tamás Juhász1, Róza Zákány1

Affiliation: 1University of  Debrecen, Faculty of  Medicine, Department of  Anatomy, Histology and Embriology

Osteoarthritis, a disease leading to pain and finally loss of function, influences the elderly people’s quality of life.
The currently available surgical techniques aiming to cure osteoarthritis are not satisfactory, therefore there is a
niche for new, cell-based regenerative methods. According to the latest results in the field of cartilage research,
CB1 and CB2 receptors are expressed in mature and arthritic chondrocytes and cannabinoid products can
attenuate the degradation of  proteoglycan matrix with the inhibition of  cytokine-induced NO production.
During the in vitro part of our work high density chondrogenic cell cultures (HDC) were established from limb
buds of 11,5 day-old mouse embryos. The mRNA expression of the members of Endocannabinoid System
(ECS) was monitored by semiquantitative RT-PCR and the two cannabinoid receptors were detected by western
blot and immunocytochemistry. To evaluate the effect of CB1 agonist (anandamide; AEA) and inverse agonist
(AM251) on chondrogenesis chondrogenic markers and matrix constituents were monitored by RT-PCR
technique and dimethyl-methylene blue (DMMB) staining, respectively. Ex vivo, we detected the mRNA
expression of the ECS members in cartilage samples of different developmental stages and observed the
spatiotemporal distribution of  the CB1 receptor in mouse embryonic limb buds and in the limbs of  young mice. 
Our results show the presence of each examined receptor and enzyme of the ECS at mRNA level in mouse
HDC. CB1 protein is expressed in HDCs, limb buds of  a 15-day-old mouse and in the articular cartilage of  young 
animals. CB1 receptor is present during in vivo and in vitro chondrogenesis and the applied pharmacons in a
concentration dependent way influence chondrogenesis. This research was supported by the European Union and
the State of Hungary, co-financed by the European Social Fund in the framework of TÁMOP-4.2.4.A/ 2-11/1-
2012-0001‘National Excellence Program’.

University of  Debrecen, Faculty of  Medicine, Department of  Anatomy, Histology and Embriology
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Role of  epigenetic regulatory mechanisms in sport physiology

Zsuzsanna Gaál (University of  Debrecen, Department of  Physiology)
Attila Mokánszki (University of  Debrecen, Department of  Physiology)
János Fodor (University of  Debrecen, Department of  Physiology)
Ildikó Balatoni (University of  Debrecen, Department of  Physiology)
László Csernoch (University of  Debrecen, Department of  Physiology)

The term epigenetics includes all mechanisms that influence gene expression without any changes in the sequence
of the DNA. Based on the data of preliminary results, emerging amount of evidence supports the importance of
DNA methylation, histone modification and non-coding RNAs, especially microRNAs (miRNAs) in determining
individual skills in sport. 
Main aims of our research include elucidating distinct epigenetic patterns according to different kinds of sport
activity, and describing key epigenetic regulatory mechanisms that regulate skeletal muscle differentiation as well.
A certain group of microRNAs (e. g. miR-1, miR-133a/b and miR-206) is often mentioned in the literature as
„myomiRs”. Besides regulating differentiation some of them also have a role in skeletal muscle hypertrophy
mainly by regulating the IGF-1/Akt signaling pathway. A few connections between ageing and altered miRNA
expression levels are also known.
In consequence of physical exercise, characteristic changes in histone code have been observed. These alterations
are mediated by several mechanisms including decreased level of miR-33, HDAC-phosphorylation and
subsequent nuclear export of HDAC4 and HDAC5. Another example of connections between different types of
epigenetic regulatory mechanisms is that miR-206 represses hypertrophy of myogenic cells but not muscle fibers
via inhibiton of  HDAC4.
MiR-33 has also an impact on DNA-methylation pattern: physical exercise inhibits miR-33-mediated inhibition of
AMPK and CaMK, therefore the activaton of the PPARγ-coactivator PGC-1α increases following exercise partly
because of  a dose-dependent hypomethylation of  its promoter region. 
Experiments seeking for connections between further epigenetic changes, achieved results in different kinds of
competitive sports, ageing, differentiation and hypertrophy of skeletal muscle may contribute to personalize sport
activity which has a significance in public health too.

University of  Debrecen, Department of  Physiology
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Epigenetics impact on the early aging phase of  white adipose tissue

Greta M.P. Giordano Attianese, 
Aurélien Naldi, 
Barbara Toffoli, 
Carine Winkler, 
Michaël Baruchet, 
Béatrice Desvergne 
and Federica Gilardi
All authors are from Center for Integrative Genomics, University of  Lausanne

Epigenetic mechanisms are key regulators of the transcriptional changes occurring during the senescence process
of several mammalian tissues. Due to its very dynamic function and changes throughout life, white adipose tissue
(WAT) is a very interesting model of both aging and consequent age-related disorders. However, there is still a
gap in knowledge of the physiological role of epigenetics during WAT aging. The aim of this study is to
investigate how chromatin remodeling events contribute to the progression of WAT aging, particularly during its
very precocious phase, when the interference of the age-related systemic body decline is negligible. To this goal
we collected WAT from 3 and 12 months old mice, as representative of young- and middle-adulthood,
respectively. Our results showed that 12 months old mice are characterized by mild hypertrophy, accompanied by
downregulation of genes involved in DNA repair and angiogenesis, but no inflammation, thus representing a
good model of WAT early aging. A new method for chromatin immunoprecipitation from WAT was employed to
evaluate genome-wide the landscape of a series of histone marks and RNA Pol II by using ChIP-seq analysis. In
parallel, RNA-seq provided an unbiased evaluation of gene expression in the two representative groups. The
combination of ChIP-seq and RNA-seq data obtained in the same experimental conditions allowed assessing the
actual impact of epigenetic changes on mRNA levels. Our results will improve the knowledge on the molecular
mechanisms underlying early aging and will contribute to the identification of new potential therapeutic targets
for fat related age-associated metabolic diseases.

Center for Integrative Genomics
University of  Lausanne
Genopode Building 
1015 LausanneFederica Gilardi
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The DNA methylation cofactor UHRF1 is required for gene expression re-
programming in cardiac hypertrophy

Carolina M. Greco1, Pierluigi Carullo1,2, Paolo Kunderfranco1,2, Francesca Rusconi1,2, Lorena Zentilin3, Elisa
di Pasquale1,2, Mauro Giacca3, Roberto Papait1,2, Gianluigi Condorelli1,2,4

Heart failure, a leading cause of mortality worldwide, is accompanied by cardiac hypertrophy, a process associated
with significant transcriptional changes characterized by the re- expression of fetal genes. Epigenetic mechanisms
(DNA methylation and histone modifications) play a key role in defining the gene expression profile without
modifying the actual DNA sequence. Although DNA methylation is a key element of gene expression regulation,
its role in this pathology remains unclear. We report that the DNA methylation cofactor ubiquitin-like containing
PHD and RING finger domains 1 (UHRF1) is a stress-induced cardiac gene controlled by serum response factor
(SRF), a key transcription factor for the hypertrophy response. We found that UHRF1 mediated contractile
dysfunction and promoted the adaptive bioenergetic response of hypertrophic cardiomyocytes by binding to the
promoters of genes encoding SERCA2 − a key ion pump for contractility − and genes involved in multiple
metabolic pathways. UHRF1 repressed the transcription of these genes by recruiting DNA methyltransferase
(DNMT)3b and histone methyltransferase (HMT)G9a leading to de novo methylation of  DNA and dimethylation 
of histone H3 at lysine 9 (H3K9me2), respectively. Indeed, cardiomyocyte-specific silencing of Uhrf1 and
pharmacological inhibition of both DNA and histone H3K9 methylation improved the cardiac function of mice
subjected to pressure overload. Taken together, these findings identify UHRF1 as a critical mediator of the gene
re-programming process of cardiac hypertrophy and indicate that inhibition of this epigenetic network could be a
promising therapeutic strategy for heart failure.

1Humanitas Clinical and Research Hospital
2Institute of  Genetic and Biomedical Research (IRGB)
3International Centre for Genetic Engineering and Biotechnology (ICGEB)
4University of  MilanCarolina Greco
carolina.greco@humanitasresearch.it
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Studying DNA-binding features of  chromatin architectural factors via bacterial 
growth

Malte Prell, Institute for Biochemistry and Molecular Biology, Medical School, RWTH Aachen University, 30
Pauwelsstrasse, Aachen, Germany 52074.
Hiltrud Königs, Institute for Pathology, Medical School, RWTH Aachen University, 30 Pauwelsstrasse, Aachen,
Germany 52074.
Benita Hermanns-Sachweh, Institute for Pathology, Medical School, RWTH Aachen University, 30
Pauwelsstrasse, Aachen, Germany 52074.
Ferdinand Kappes, Institute for Biochemistry and Molecular Biology, Medical School, RWTH Aachen University,
30 Pauwelsstrasse, Aachen, Germany 52074.

The DEK oncogene is a unique non-histone chromosomal factor with no known enzymatic activity. DEK
participates in the regulation of the repressing epigenetic histone mark H3K9Me3. On the other hand, a large
body of in vitro work revealed that DEK exhibits DNA and chromatin binding functions (e.g. DNA supercoiling,
DNA bending, and sequence-independent binding to non-B-form DNA structures) that are inherent to the
family of chromatin architectural factors. However, the biological relevance of DEK’s DNA binding activities in
the cellular nucleic acid metabolism has remained elusive. Our recent results now show that DEK binds to the
entry and exit site of the nucleosome in vitro and that knocking down DEK expression in cells results in a
marked reduction in the nucleosomal repeat length. 
In order to detail the role of DEK’s DNA-binding activities in shaping chromatin structure in vivo, we sought to
create “DNA-binding-dead” mutants. Our initial rational mutant design founded on information deduced from
the NMR structure of DEK, in silico modeling, and homology comparisons, however, yielded no such desired
mutants. Therefore, we employed a random mutagenesis approach, which we combined with a rather unusual
read-out system: bacterial growth. This was possible as multiple lines of evidence showed that DEK expression in
bacteria leads to a severe compaction of the bacterial nucleoid, thus highlighting DNA binding activities as the
source of growth attenuation. Based on these findings we lined up a novel screening procedure that indeed
yielded “loss-of-function” DEK mutants. Initial testing of these mutants in newly created DEK knockout cell
lines showed that DNA binding activities of DEK are vital for overall proper chromatin structure and further
suggests that DEK is a vital chromatin architectural protein. Moreover, combining random mutagenesis with
bacterial growth may be a helpful novel tool for studying DNA binding features of other chromatin-associated
proteins. 

Institute for Biochemistry and Molecular Biology, Medical School, RWTH Aachen University, 30 Pauwelsstrasse,
Aachen, Germany 52074.
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The proto-oncoprotein FBI-1 interacts with MBD3 to recruit the Mi-2/NuRD-
HDAC complex and BCoR and to silence p21WAF/CDKN1A by DNA 

methylation

Won-Il Choi1, Bu-Nam Jeon1, Jae-Hyeon Yoon1, Dong-In Koh1, Myung-Hwa Kim1, Mi-Young Yu1, Kyung-Mi
Lee1, Youngsoo Kim2, Kyunggon Kim2, Sujin Susanne Hur3, Choong-Eun Lee4, Kyung-Sup Kim1, and Man-
Wook Hur1*
1Department of Biochemistry and Molecular Biology, BK21 Project for Medical Science, Severance Biomedical
Research Institute, Yonsei University School of Medicine, 50 Yonsei-Ro, SeoDaeMoon-Gu, Seoul, 120-752,
Korea, 2Department of  Biomedical Sciences &
Biomedical Engineering, Seoul National University College of Medicine, 103 Daehangno, Seoul 110-799, Korea,
3Sookmyung Girls’ High School, 91 Dogok-Dong, Gangnam-Gu, Seoul, 135-505, Korea, 4Department of
Biological Science, Sungkyunkwan University, Suwon 440-746, Korea

The tumour suppressor gene CDKN1A (encoding p21Waf/Cip1) is thought to be epigenetically repressed in
cancer cells. FBI-1 (ZBTB7A) is a proto-oncogenic transcription factor repressing the
ARF and p21WAF/CDKN1A genes of the p53 pathway. FBI-1 interacts directly with MBD3 (Methyl CpG
binding domain protein 3) in the nucleus. We demonstrated that FBI-1 binds both
non-methylated and methylated DNA and that MBD3 is recruited to the CDKN1A promoter through its
interaction with FBI-1, where it enhances transcriptional repression by FBI-1. FBI-1 also interacts with the
corepressors NCoR, SMRT, and BCoR to repress transcription. MBD3 regulates a molecular interaction between
the corepressor and FBI-1. MBD3 decreases the interaction between FBI-1 and NCoR/SMRT but increases the
interaction between FBI-1 and BCoR. Because MBD3 is a subunit of the Mi-2/NuRD-HDAC complex, FBI-1
recruits the Mi-2/NuRD-HDAC complex via MBD3. BCoR interacts with the Mi-2/NuRD-HDAC complex,
DNMTs and HP1. MBD3 and BCoR play significant role in the recruitment of the Mi-2/NuRD-HDAC complex
and the NuRD complex associated proteins, DNMTs and HP. By recruiting
DNMTs and HP1, Mi-2/NuRD-HDAC complex appears to play key roles in epigenetic repression of CDKN1A
by DNA methylation.

Department of Biochemistry and Molecular Biology, BK21 Project for Medical Science, Severance Biomedical
Research Institute, Yonsei University School of Medicine, 50 Yonsei-Ro, SeoDaeMoon-Gu, Seoul, 120-752,
Korea
Man-Wook Hur
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Involvment of  endothelial progenitor cells in neovascularization is regulated by 
histone acetylation

1Florin Iordache, 1Andrei Constantinescu, 1Eugen Andrei, 2Carmen Curutiu, 1Horia Maniu

1Institute of Cellular Biology and Pathology “Nicolae Simionescu”of Romanian Academy, Department of Fetal
and Adult Stem Cell Therapy, Bucharest, Romania
2University of  Bucharest, Faculty of  Biology, Departament of  Microbiology-Immunology, Bucharest, Romania

Neovascularization is a complex process involving a series of interconnected steps leading to the formation of
new blood vessels when vascular lesions occur in adult organs. The major steps involved are the chemotaxy,
proliferation, migration, adherence and differentiation of endothelial progenitor cells (EPC) to the target situs,
and their organization in vascular networks. Recent data regarding the epigenetic changes showed that histone
acetylation regulates pluripotency of stem cells and their differentiation capacity by controlling the expression of
genes and transcription factors that are required for differentiation. Our aim was to investigate the role of histone
acetylation in neovascularization and EPC differentiation. To test this hypothesis we have used qRT-PCR and
flow cytometry assays for characterization of EPC and mesurements of telomerase activity, western blot analysis
of PCNA, wound-healing assay and impedance mesurements to investigate proliferation, cell motility, adhesion
and chemotaxy of EPC. Neovascularization potential of EPC cultured on collagen based scaffolds was assessed
using Matrigel assay and scanning electron microscopy. The results showed that histone acetylation downregulate
the processes of proliferation, adherence, migration and differentiation of EPC inhibiting neovascularization.
Microscopy analysis revealed that in acetylated state EPC lose their ability to form vascular tube-like structures on
synthetic collagen scaffolds and on matrigel basement membrane matrix, suggesting that neovascularization
potential of endothelial cells is inhibited by acetylation. The new findings of our data indicate that histone
acetylation modulate the poceses involved in EPC differentiation and regulates neovascularization, therefore
investigating these patterns of acetylation can improve the future development of stem cells applications in tissue
engineering and regenerative medicine.

Institute of Cellular Biology and Pathology “Nicolae Simionescu”of Romanian Academy, Department of Fetal
and Adult Stem Cell Therapy, Bucharest, Romania

Florin Iordache
floriniordache84@yahoo.com



Danube Conference on Epigenetics  2014 . November 19-21

Poster Abstracts 23

SEPT9 and SFRP1 DNA hypermethylation in colorectal cancer

Alexandra Kalmar1,3, Reinhold Wasserkort2, Sandor Spisak1,3, Gabor Valcz1,3, Barnabas Wichmann1,3, Kinga
Toth1, Katalin Leiszter1, Barbara K. Bartak1, Theo deVos4, Bela Molnar1,3, Zsolt Tulassay1,3

Background Septin 9 and secreted frizzled-related protein 1 play role in colorectal cancer. Our aims were to
analyze DNA methylation patterns in DNA methylation-regulated genes in healthy and diseased colonic epithelial
and stromal cells.
Methods Colonic epithelial and stromal cells were collected using laser capture microdissection (LCM). Direct
bisulfite sequencing was used to analyze the methylation status of SEPT9 and SFRP1 genes in normal (n=3),
adenomatous (n=3) and colorectal cancer (n=3) samples. SEPT9 and SFRP1 protein expression was assessed
using immunohistochemistry on healthy (n=10), adenomatous (n=14) and CRC (n=13) samples. Stromal
myofibroblasts were detected by αSMA immunohistochemistry, the immunopositive cells were LCM separated
and SFRP1 DNA methylation was assessed by high resolution melting analysis (HRM).
Results The regions analysed in SEPT9 were unmethylated in normal tissues except for a methylation boundary
detected downstream of the largest CpG island within SEPT9. In adenoma and tumor samples, the epithelial cells
displayed markedly increased methylation levels (>80%,p<10-4), but only within one of the CpG islands
investigated. In stromal cells increased methylation (up to 50%,p<10-4) was only seen in tumor patients and in
histologically normal tissue close to tumor, but not in adenoma. Analyzed region of SFRP1 showed remarkable
increase in the adenoma and tumor epithelial cells. SEPT9 and SFRP1 protein levels showed significant (p<0,05)
decreasement in adenoma and tumor tissue samples. αSMA immunopositive myofibroblasts were identified as the
main source of stromal SFRP1 protein, that was found to be downregulated by DNA hypermethylation only in
carcinoma, but not in adenoma.
Conclusion Hypermethylation of SEPT9, SFRP1 could be detected in adenoma and cancer samples compared to
healthy controls. DNA methylation alterations originated in epithelial cells, stromal cells appear to acquire
hypermethylation only subsequently via field effect.

1. 2nd Dept of  Internal Medicine, Semmelweis University, Budapest, Hungary
2. Epigenomics AG, Berlin, Germany
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DNA hypermethylation and upregulated miRNA21 expression leads to decreased 
mRNA expression of  COL1A2, SFRP2, SOCS3, BCL2, MAL and PTGS2 in left-

sided colorectal adenoma and cancer

Alexandra Kalmár1,2; Bálint Péterfia1,2, Péter Hollosi3,4, Zsófia B. Nagy1, Barbara K. Bartak1, Barnabás
Wichmann2; Árpád V. Patai1, Pál Micheller1, Ilona Kovalszky3, Béla Molnár1, 2, Zsolt Tulassay1,2

Background: Epigenetic mechanisms can contribute to colorectal cancer formation. Our aims were to identify
DNA methylation markers and miRNAs playing role in CRC development on the basis of gene expression
alterations along the adenoma-carcinoma formation.
Methods: Whole genome expression profiling was performed by using HGU133 Plus 2.0 microarrays on healthy
colonic (49), adenoma (49) and CRC (49) samples and on laser microdissected (LCM) epithelial and stromal cells
from healthy (6) and CRC (6) samples. Methylation status of genes with gradually altering expression were
analyzed on macrodissected (10) and LCM (5) healthy colonic, adenomatous biopsy (10) and LCM (5),
macrodissected (10) and LCM (5) left-sided colorectal cancer samples using pyrosequencing. In silico miRNA
prediction for the selected genes with miRWALK algorithm, miRNA expression was analyzed on CRCs (3),
adenomas (3) and normal tissue adjacent to tumor (NAT)(3) samples using Exiqon microRNA Ready-to-Use
PCR Human Panel I+II. PTGDR and SFRP1 immunohistochemistry experiments were performed.
Results: A set of 18 transcripts showed decreasing expression (p≤0,01) in biopsy samples along CRC formation.
COL1A2, SFRP2, SOCS3 showed hypermethylation and THBS2 showed hypomethylation both in adenomas and
tumor samples compared to NAT, while BCL2, PRIMA1 and PTGDR showed hypermethylation only in CRC
group. miR-21 was significantly (p<0,01) upregulated in adenoma and tumor samples compared to healthy
controls that can influence the expression of genes without remarkable DNA methylation alteration. PTGDR
and SFRP1 protein levels decreased along adenoma-carcinoma sequence.
Conclusion: Gene expression-based screening was found to be a suitable approach for the identification of genes,
that can be potentially downregulated by DNA hypermethylation or miRNA upregulation. Hypermethylation of
the selected markers or miR21 upregulation might result in reduced expression and may contribute to colorectal
cancer formation.

1- 2nd Department of  Internal Medicine, Semmelweis University, Hungary
2- Molecular Medicine Research Group, Hungarian Academy of  Sciences, Hungary 
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Identification of  multiple segment-specific enhancer elements in the bxd/pbx cis-
regulatory region of  Drosophila

Péter Kaltenecker
Biological Research Centre, Hungarian Academy of  Sciences

László Sipos
Biological Research Centre, Hungarian Academy of  Sciences

The homeotic Ultrabithorax (Ubx) gene determines the identity of parasegment (PS) 5 and 6 in the Drosophila
embryo. In PS5 the abx/bx, in PS6 the bxd/pbx cis-regulatory region controls the expression of Ubx. These two
parasegments correspond to the region spanning from the posterior half of the second thoracic segment to the
anterior part of the first abdominal segment (A1) in adult fly. Disruption of the bxd function results in the
transformations of the posterior half of the haltera and the anterior part of A1 into the corresponding parts of
PS5. Such transformation of the haltera into wing suggests the disfunction of the pbx enhancer in bxd mutants.
However, the A1 segment-specific enhancer has not been identified yet. Our aim is to identify this enhancer
located presumably in the distal part of  the bxd domain, as suggested by our preliminary results.
To generate deletions in the distal part of the bxd region we induced FRT-mediated recombinations between
different P-element insertions located in trans. Some of these deletions carry an intact P-element with a marker
gene, which were mobilized to obtain clean deletions. Derivative lines were analyzed phenotypically and by PCR;
some of  the deletions were sequenced.
Our results confirm that the A1 segment-specific adult enhancer is located in a ~12 kb region at the distal part of
the bxd domain. Using overlapping deletions, we distributed this fragment into three sub-regions. Our
observations suggest that all of these sub-regions contain elements, act as enhancers with different intensity.
Consequently, there are multiple enhancer elements responsible for the formation of  the adult A1 segment.
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Intercellular trafficking of  the nuclear oncoprotein DEK

Anjan K. Saha, Department of  Internal Medicine, Division of  Infectious Diseases, University of  Michigan, 1150 W. Medical Center Dr., Ann Arbor, MI 48109-5640
Amruta Mundade, Department of  Internal Medicine, Division of  Infectious Diseases, University of  Michigan, 1150 W. Medical Center Dr., Ann Arbor, MI 48109-5640
Anja Deutzmann, Department of  Biology, University of  Konstanz, Universitätsstraße 10, Konstanz, Germany
David Rosmarin, Whitehead Institute, MIT, 9 Cambridge Center, Cambridge, Massachusetts 02142
Maureen Legendre, Department of  Internal Medicine, Division of  Infectious Diseases, University of  Michigan, 1150 W. Medical Center Dr., Ann Arbor, MI 48109-5640
Nicolas Chatain, Institute for Biochemistry and Molecular Biology, Medical School, RWTH Aachen University, 30 Pauwelsstrasse, Aachen, Germany 52074
Zeina Al-Obaidi, Department of  Internal Medicine, Division of  Infectious Diseases, University of  Michigan, 1150 W. Medical Center Dr., Ann Arbor, MI 48109-5640
Barbara S. Adams, Department of  Pediatrics, Division of  Rheumatology, University of  Michigan, 1500 E. Medical Center Dr., Ann Arbor, MI 48109-5718
Hidde Ploegh, Whitehead Institute, MIT, 9 Cambridge Center, Cambridge, Massachusetts 02142
Elisa Ferrando-May, Department of  Biology, University of  Konstanz, Universitätsstraße 10, Konstanz, Germany
Nirit Mor-Vaknin, Department of  Internal Medicine, Division of  Infectious Diseases, University of  Michigan, 1150 W. Medical Center Dr., Ann Arbor, MI 48109-5640
David M. Markovitz, Department of  Internal Medicine, Division of  Infectious Diseases, University of  Michigan, 1150 W. Medical Center Dr., Ann Arbor, MI 48109-5640

DEK is a conserved non-histone protein and the only representative of its own protein class. Multiple intra- and
extracellular functions have been identified that intimately tie this abundant constituent of metazoan chromatin to
autoimmune disorders and tumorigenesis. Whereas the roles of DEK in tumor biology are most likely due to its
intracellular chromatin-modulating functions (e.g. control of heterochromatin integrity), functions in the
pathogenesis of auto-immune disorders are more attributable to the extracellular activities of DEK (e.g. secretion
of  DEK from macrophages and role as a chemotactic factor in the extracellular milieu). 
Here we now show that exogenous DEK can penetrate cells, translocate to the nucleus, and there carry out its
bona fide endogenous nuclear functions. DEK internalization is a heparan-sulfate-dependent process, and cellular
uptake of DEK into DEK knock-down cells corrects the phenotypic aberrations characteristic of these cells:
global heterochromatin depletion and DNA repair deficits. Additionally, adjacent cells can take up DEK secreted
from synovial macrophages as seen in transwell culture systems. These findings unify the extracellular and
intracellular activities of DEK and suggest that this paracrine-like loop, which shuttles a protein vital for
heterochromatin integrity in and out of  cells, might represent an unexpected new layer of  epigenetic regulation.

Institute for Biochemistry and Molecular Biology, Medical School, RWTH Aachen University, 30 Pauwelsstrasse,
Aachen, Germany 52074
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Dynamics of  transcription factor binding across liver development

Panagiota Karagianni1, Panagiotis Moulos1, Bianca M. Schmitt2, Dominique Schmidt2, Duncan T. Odom2 and
Iannis Talianidis1

1Biomedical Sciences Research Center Alexander Fleming, 16672 Vari, Greece
2University of  Cambridge, Cancer Research UK Cambridge Institute, Robinson Way, Cambridge, CB2 0RE, UK

Liver development is characterized by a functional switch from a major hemopoietic site in early embryonic stages
to the main metabolic organ in postnatal life. This shift is accompanied by dramatic changes in the hepatic
transcriptional programs. In the current study, we monitored gene expression across development in murine liver,
using global transcriptome analysis by RNA sequencing in seven developmental stages. Consistent with the
functional switch and in agreement with other studies, we observe a large number of differentially expressed
genes among developmental stages. To mechanistically address the regulation of these transcriptional programs,
we performed genome-wide occupancy analysis of two major hepatic transcription factors, C/EBPα and
HNF4α, by performing ChIP sequencing of these factors across different developmental stages. Our analysis
indicates a very large number of promoters occupied by these two factors. Interestingly, this occupancy is highly
dynamic, characterized by gain and loss of binding sites during development. Furthermore, comparative analysis
of binding with expression data reveals that C/EBPα and HNF4α occupancy does not always correlate with
expression of their transcriptional targets. We propose that these two factors, in addition to functioning as typical
transcription factors, recruiting the transcriptional machinery, also have a bookmarking role. This bookmarking
function allows the factor to bind specific loci and keep them in an open chromatin conformation, allowing for
their transcriptional activation at a later stage.
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Selective upregulation of  the expression of  plasma membrane Ca2+ATPase 
isoforms upon differentiation and 1,25-(OH)2-D3-vitamin treatment of  colon 

cancer cells

1 Polett Ribiczey, Hungarian Academy of  Sciences, Membrane Biology Research Group, Budapest, Hungary
2 Béla Papp, INSERM, UMR U978, Bobigny, France
3 László Homolya, Hungarian Academy of  Sciences, Membrane Biology Research Group, Budapest, Hungary
4 Ágnes Enyedi, National Blood Center, Department of  Molecular Cell Biology, Budapest, Hungary
5 Tünde Kovács, Semmelweis University, Department of  Medical Biochemistry, Budapest, Hungary

Signal transduction pathways regulated partly by cellular Ca2+ signaling control several cell functions including
cell growth and differentiation. Plasma membrane Ca2+ATPases (PMCAs) are essential in the adjustment of the
resting cytoplasmic Ca2+ concentration and in the regulation of  global and dynamic Ca2+ signals. 
Our previous studies have shown that PMCA4b expression is upregulated during short chain fatty acid (SCFA)-
induced differentiation of gastric and colon carcinoma cell lines, as well as, following treatment with specific
histone deacetylase (HDAC) inhibitors such as trichostatin A. Here, we show upregulation of PMCA4b
expression upon post-confluency-induced differentiation of both enterocyte- and goblet cell-type colon cancer
cells, while we could not detect marked changes in PMCA1b expression during this process. We also studied the
effect of 1,25-(OH)2-D3 (Vit-D3) on the expression of the PMCAs and of selected differentiation markers in
enterocyte-type Caco-2 colon cancer cells. In post-confluent cultures these cells are known to differentiate
towards a normal enterocyte-like intestinal epithelial phenotype. Unlike in the differentiation induced changes in
PMCA expression, Vit-D3 selectively stimulated PMCA1b expression, while having no effect on PMCA4b
expression in preconfluent and early post-confluent Caco-2 cells. Vit-D3 also did not affect the expression of
other differentiation markers. Similar data were obtained using DLD-1 colon carcinoma cells. The PMCA-specific
immunofluorescent signal, located basolaterally, was significantly higher in Vit-D3-treated cells, underlining the
Vit-D3-induced upregulation of PMCA expression in differentiated Caco-2 cells. We suggest that while PMCA1b
has a housekeeping function in colon cancer cells, PMCA4b participates in the reorganization of the Ca2+
signaling machinery during cell differentiation. The subcellular localization of PMCA1b and the selective Vit-D3-
dependent upregulation of its expression indicate that this isoform may have a crucial role in Vit-D3-stimulated
intestinal Ca2+ absorption.

Semmelweis University
Department of  Medical Biochemistry
1094 Budapest, Tűzoltó utca 37-47.
HungaryTünde Kovács, PhD
kovacs.tunde@med.semmelweis-univ.hu
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DNA methylation analyses of  the alternative promoter regions of  the glucocorticoid 
receptor gene in infant stress reactivity

Emese Kruk1, Krisztina Lakatos2, Lívia Kende Őzéné2, Boglárka Bekecs2, Zsófia Erzsébet Horváth 1, Ildikó
Tóth2, Judit Gervai2, Zsófia Nemoda1

1 Institute of Medical Chemistry, Molecular Biology and Pathobiochemistry, Semmelweis University, Budapest,
Hungary
2 Institute of Cognitive Neuroscience and Psychology, Research Centre for Natural Sciences, Hungarian
Academy of  Sciences, Budapest, Hungary

Inter-individual differences in stress reactivity have been linked to genetic and epigenetic variations in the
hypothalamic-pituitary-adrenal (HPA) system, especially in the glucocorticoid receptor (NR3C1) gene. The fine-
tuning of the HPA function during development has been in the center of stress-related studies, giving strong
support for biological mechanisms of gene-environment interaction. Following model-building animal studies of
maternal deprivation, findings from human studies also indicate the importance of DNA methylation changes of
the NR3C1 gene 1F promoter region in response to childhood maltreatment and suboptimal parental care both in
hippocampus brain region and peripheral tissues, such as leukocytes. In addition, neonatal leukocyte DNA from
cord blood samples of mothers with depression or anxiety during pregnancy showed increased methylation of
certain CpG-sites of the NR3C1 gene 1F promoter. We hypothesized that normal variation in maternal
behaviour, especially anomalous maternal behaviour can have an influence on children’s stress regulation, possibly
by modifying the expression of key regulatory elements, such as the NR3C1 gene. Since saliva samples have been
successfully used in adults to assess stress reactivity by measuring cortisol levels and to evaluate DNA methylation
differences of the NR3C1 gene 1F promoter, we used this non-invasive sampling method in 100 one-year-old
children in a mildly stress-evoking situation. Atypical maternal behaviour was assessed by the AMBIANCE
coding scheme focusing on affective communication errors. Because the NR3C1 gene has multiple tissue-specific
alternative promoters, and leukocytes and epithelial cells express only 1B and 1C, whereas the majority of the
promoters (1B-G) are expressed in hippocampus brain region, we aimed to analyze the different alternative
promoters in infant saliva samples. DNA methylation levels were measured by pyrosequencing of the 1B, 1C, and
1F promoter regions.

Institute of Medical Chemistry, Molecular Biology and Pathobiochemistry, Semmelweis University, Budapest,
Hungary
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DYNAMIC NATURE OF THE METHYLATION LANDSCAPE OF THE 
HEART

Paolo Kunderfranco
Humanitas Clinical and Research Center, Rozzano, Milan, Italy

Carolina Greco
Humanitas Clinical and Research Center, Rozzano, Milan, Italy

Roberto Papait
Humanitas Clinical and Research Center, Rozzano, Milan, Italy

Condorelli Gianluigi
Humanitas Clinical and Research Center, Rozzano, Milan, Italy

Cardiac hypertrophy is associated with significant transcriptional changes characterized by the re- expression of
fetal genes. Epigenetic mechanisms play a key role in defining the gene expression profile without modifying the
actual DNA sequence. Recently, DNA methylation has been found to play a role in gene transcription regulation
during heart failure, indicating that DNA methylation in the heart is a dynamic process. Therefore, we analyzed
the genome-wide transcription and methylation/hydroxymethylation status of cardiomyocytes isolated from
embryonic, neonatal, adult and hypertrophic (1 week pressure-overloaded) mouse heart with RNA, MeDIP and
hMeDIP (methylated/hydroxymethylated DNA immunoprecipitation) high-throughput sequencings. We found
that genomic regions enriched in 5-hmC were profoundly dynamic: in particular, adult cardiomyocytes were
significantly enriched in 5-hmC at gene bodies, and hypertrophy was associated with a shift of this mark to
intergenic regions and repetitive elements, recapitulating the landscape found in embryonic cardiomyocytes. We
then assessed if there was a relationship between 5-hmC and gene transcription, as previously described for
neurons. We found that the presence of 5-hmC at promoter regions was associated with low levels of
transcription whereas the presence at gene bodies with high levels of transcription. Integrative analysis of
previously generated ChIP-seq data revealed a genome-wide strong co-localization of 5-hmC with active histone
marks. GO analysis of genes harboring 5-hmC uncovered distinct gene sets for biological processes, molecular
function and KEGG signature in embryonic, neonatal, adult and hypertrophic cardiomyocytes. Finally, differential
analysis during the hypertrophic response revealed a strong enrichment of 5-hmC on a set of repetitive elements,
which were also characterized by loss of H3K9me3, and contained predicted binding site for cardiac specific TFs.
Our study offers the first comprehensive analysis of 5-hmC in cardiomyocytes, and provides evidence that this
epigenetic mark plays an important role in the heart under normal and stressed conditions.

Humanitas Clinical and Research Center, Rozzano, Milan, Italy
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SerpinB10 (SPB10, Bomapin) participation in UVB stress response in keratinocytes

Hajnalka Majoros 1, Zsuzsanna Újfaludi 1, Barbara N. Borsos 1, Tibor Pankotai 1, Imre Miklós Boros 1,2.
1 Department of  Biochemistry and Molecular Biology, University of  Szeged, Faculty of  Science and Informatics,
Hungary
2 Institute of  Biochemistry, Biological Research Center, Szeged, Hungary

Bomapin (SPB10) is a serine protease inhibitor that promotes cell proliferation under normal circumstances in
hematopoietic and myeloid leukaemia cells, while in the absence of  growth factors it can induce apoptosis.
Based on these finding it seemed interesting whether in cancer evolving cells this protein has a gain of function
effect. We have previously shown that SPB10 mRNA level is increased upon UVB treatment in keratinocyte Hker
E6SFM cell line. To test the cell line specificity and to learn about the possible biological function of SPB10
induction upon UVB treatment we used immortalised keratinocyte (Hker E6SFM, HaCat) and melanoma (A375)
cell lines respectively. As a first step we analysed the kinetics of induction by determining the mRNA level in a
time-dependent manner (2h, 8h, 24h). Interestingly we found that SPB10 mRNA level increased 2 and especially 8
hours after UVB irradiation (80 mJ/cm2) while 24h after the treatment the mRNA decreased in all examined cell
lines. Accordingly Bomapin seems to be involved in the UVB induced stress response. We also investigated the
mRNA level of SPB10 upon lower level (20 mJ/cm2) UVB irradiation in primer keratinocyte cell line and found
that the gene expression was also increased. The elevated mRNA level resulted in higher SPB10 protein level in a
time dependent manner (2h, 8h, 24h) in Hker cells, but nuclear localization was not influenced by UVB treatment.
Our preliminary data suggest that the SBP10 protein could be a player in the UVB induced stress response. As a
further step we plan to test whether other stress signals play a role effect SPB10 mRNA level as well. Additionally
we plan to investigate the function of SPB10 and its possible role in DNA damage signalling pathway in
keratinocytes.
This work was supported by grants from TÁMOP-4.2.2-08/1-2008-0001, and TÁMOP-4.2.2.A-11/1/KONV-
2012-0035.
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Promoter analysis of  high molecular weight glutenin genes of  wheat indicates 
separate regulatory mechanisms

Szabolcs Makai, Csaba Éva, László TAMÁS, Angéla Juhász

An analysis of the promoter regions of wheat HMW-GS genes and their different alleles are presented and
correlated to their respective expression data measured in silico. Expressions of transcription factors involved in
the regulation of Glu-A1, -B1 and –D1 genes were computationally analysed. Promoter regions of HMW-GS
genes are highly conserved, yet their motif compositions, polymorphisms and motif occurrences are specific to
genes rather than to alleles. Promoter differences are reflected in the corresponding expression dynamics. The
most distinct promoters belong to Glu-1Bx genes that are always highly expressed and miss a few binding sites
present in all other HMW-GS genes. Interesting finding that HMW-GS promoters can be divided into 1-200 bp
long cis regulatory modules. Results show that at least two distinct mechanisms are involved in HMW-GS
transcription regulation that controls the two paralogs of HMW-GS genes. The in silico expression analysis of
involved transcription factors show that transcript level of these factors vary by genotypes and this may largely
account for the variance expression of the same alleles across genotypes. In order to study the function of the
identified promoter modules, a biolistic transient expression system was adapted for leaves of two species, bread
wheat (cv. Chinese Spring) and Brachypodium dstachyon. Bombardment with a construct containing a
constitutive promoter-driven uidA reporter gene resulted in numerous blue spots after histochemical staining. The
study of  HMW promoters containing truncated modules is under way.

Agricultural Research Institute of  Hungarian Academy of  Science
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PKC-mediated phosphorylation of  BCL11B Serine 2 residue negatively regulates its 
interaction with the NuRD complexes during human CD4+ T cell activation.

Marion DUBUISSEZ1, Ingrid LOISON1, Han VORNG2, Olivier ROHR3, Anne TSICOPOULOS2 and
Dominique LEPRINCE1

(1) Institut de Biologie de Lille, CNRS UMR8161, (2) CIIL INSERM U1019, Institut PASTEUR de Lille,
Université Lille Nord de France, Lille, France
(3) Institut de Parasitologie et de Pathologie Tropicale, EA7292, Université de Strasbourg, 67000 Strasbourg,
France.

The transcription factor BCL11B, also named CTIP2, is a major protein implicated in various aspects of
development, function and survival of T cells. BCL11B is regulated by post-translational modifications (PTMs)
such as SUMOylation and phosphorylation in murine thymocytes. These PTMs modulate the transcriptional
activity of BCL11B switching it from a transcriptional repressor in inactivated thymocytes to a transcriptional
activator in activated thymocytes. Indeed, BCL11B is phosphorylated on several Serine residues by MAPK and
then SUMOylated to recruit the coactivator P300 to activate Id2 transcription. 
Here, we showed that BCL11B is able to interact via its conserved N-terminal MSRRKQ motif with endogenous
MTA1 and MTA3 proteins to recruit various NuRD complexes. Furthermore, PKC-induced phosphorylation of
BCL11B Serine 2 regulates NuRD recruitment by dampening the interaction with MTA proteins. A newly
obtained phosphospecific antibody, BCL11B pSer2, detected an increased phosphorylation of BCL11B in vivo
upon anti-CD3/CD28 activation of human CD4+ T cells. In addition, through RT-qPCR and ChIP analyses, we
showed that BCL11B represses transcription of the IL2 and Id2 genes with the NuRD complexes in non-
activated CD4+ T cells. Following activation of CD4+ T cells, BCL11B activates transcription of IL2 and Id2 by
recruiting P300. 

In conclusion, our results add a new step in the interconnected PTMs switching BCL11B from its repressor
function to its activator function. Firstly, BCL11B is phosphorylated on Serine 2 by PKC. Then, BCL11B is
SUMOylated to recruit P300 and to activate IL2 and Id2 transcription. Finally, two mechanisms allow stopping
IL2 and Id2 activation : transcriptional repression of BCL11B expression and degradation of BCL11B proteins
by the proteasome.

These results provide the first evidence that phosphorylation of BCL11B Serine 2 is essential for derepression of
IL2 and Id2, two key BCL11B target-genes during CD4+ T-cell activation.

Institut de Biologie de Lille, CNRS UMR8161, Université Lille Nord de France, Lille, France
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Differentially methylated fetal cfDNA marker identification from maternal plasma in 
Down-syndrome pregnancies

Maros-Szabó Zs1, Batta Z1, Jámbrik K1, Domokos B1, Galamb Á2 
1Larkbio Kft, Debrecen, Hungary
22nd Department of  Obstetrics and Gynaecology, Semmelweis University, Budapest, Hungary

DNA methylation pattern differs significantly between individuals especially between the mother and the fetus.
With the identification of chromosome specific methylation markers that are uniquely found in the fetus but not
in the mother, numerical chromosome aberrations are detectable. 
Our aim was to detect trisomy 21 from maternal plasma investigating the differential methylation patterns of the
mother and the foetus. MedIP-Seq was performed on pooled cfDNA extracted from the plasma of healthy non-
pregnant women, from healthy umbilical cord blood plasma and from DNA of healthy umbilical cord endothel
cells. Methylation patterns were examined and regions that are uniquely methylated in the fetus were selected as
potential markers. A set of markers together with control regions (identically methylated in mother and fetus)
were than tested with qPCR in plasma of healthy pregnant women and in plasma from women carrying fetus with
Down-syndrome. Variations in copy number values revealed chromosome trisomy. 
A number of 125 chromosome 21-specific regions were identified where fetal methylation was overrepresented.
Altogether 11 marker primer and 4 control primer pairs (chr 20) were designed and tested in qPCR following
MedIP. Out of these, 7 pairs worked as desired and a combination of 3 primer pairs yielded the most sensitive
and specific results.
Our investigation proved that fetal numerical chromosome aberrations are detectable from maternal plasma using
differentially methylated cfDNA regions. With MedIP and subsequent qPCR we were able to distinguish healthy
and affected plasma on a relatively low number of samples (9 affected and matched control samples, respectively).
The application of  the method in clinical setting needs to be further verified. 

Larkbio kft
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SYSTEMATIC, ROBUST, REVERSIBLE DNA METHYLATION PRECEDE 
SPORADIC, RANDOM MUTATIONS IN COLORECTAL ADENOMA-

DYSPLASIA-CANCER DEVELOPMENT

Bela Molnar1, 2, Balint Peterfia1, 2, Alexandra Kalmar1, 2, Barnabas Wichmann1, 2, Arpad V. Patai1, Zsolt
Tulassay1, 2

INTRODUCTION: Colorectal adenoma-dysplasia-cancer (AD-CRC) is characterised by sequential mutations of
certain genes, methylation of selected genes occurs in high frequency in early cancer stages. We aimed to evalate
the role of  epigenetic and genetic alterations in AD-CRC development.
METHODS: DNA was isolated from biopsies (20 normals; 33 adenomas; 17 CRCs). A multiplex PCR panel was
designed to amplify mutation hot spots of 12 genes (e.g. APC, BRAF, EGFR), these were sequenced by GS
Junior instrument. Methylation analysis of 94 genes was performed on Human Colon Cancer EpiTect Methyl II
Signature PCR Array. Whole genome expression analysis was performed with HGU133plus2.0 microarrays from
49 normal, 49 adenoma and 49 CRC specimens and on 5-Aza treated HT29 cells. Immunohistochemistry was
performed using tissue microarrays.
RESULTS: Mutations were found in 76% of adenomas and 78% of the CRCs. Average number of mutations was
1; 1,8; 1,9 and 2,3 in low grade AD, high grade AD, carcinomas and serrated AD, respectively. The APC
suppressor gene was mutated in adenomas more frequently than in carcinomas (36% vs. 24%). The most
frequently mutated genes were APC, TP53 and KRAS with 36%, 18% and 26% frequencies in adenomas and
24%, 47% and 45% frequencies in carcinomas. DNA methylation of a gene set (e.g. SFRP1, MAL, SST) was
found in 100 % of the investigated colorectal adenoma and cancer specimens. Another set of genes (DKK1,
SLI3, TMEFF2) was hypermethylated in adenomas and cancers in >75% of the cases. In adenomas 56 genes, in
dysplasias 40 in cancer 37 genes were methylated. Decreased mRNA and protein expression could be restored by
demethylation treatment.
CONCLUSION: Methylation in early premalignant stages were followed by increasing number of somatic
mutations along AD-CRC. Demethylation treatment reversed the systematic methylation alterations. Epigenetic
alterations precede somatic mutations of AD-CRC and show higher significance in CRC development than
genetic.

1 - 2nd Department of  Internal Medicine, Semmelweis University, Budapest, Hungary
2 - Molecular Medicine Research Unit, Hungarian Academy of  Sciences, Budapest, Hungary
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A novel method to predict regulatory regions based on histone mark landscapes

Gergely Nagy 1
Bence Dániel 1
László Nagy 1,2
Endre Barta 1,2
1. Department of Biochemistry and Molecular Biology, University of Debrecen, Faculty of Medicine, Debrecen,
Hungary
2. MTA-DE “Lendület” Immunogenomics Research Group, University of Debrecen, Faculty of Medicine,
Debrecen, Hungary

Macrophages as phagocytes and professional antigen presenting cells play critical roles in both innate and adaptive
immunity. Main transcription factors acting during their differentiation and function are known, but the behavior
and co-operation of these factors still remained unexplored. We introduce a new approach to map nucleosome-
free regions using exclusively active enhancer and core promoter marking histone modification ChIP-seq data. We
could detect approximately 56,000 potential active enhancers/promoters showing different lengths and histone
modification shapes. Beside the highly enriched PU.1 and C/EBP sites, we could also detect binding sites for
RUNX and AP-1, as well as for the MiT (MITF-TFE) family and MEF2 proteins. The PU.1 and C/EBP
transcription factors are known for transforming cells into macrophages. The other transcription factors found in
this study can play a role in macrophages as well, since it is known that the MiT family proteins are responsible
for phagocytic activity and the MEF2 proteins specify monocytic differentiation over the granulocyte direction.
Our results imply that this method can provide novel information about transcription factor organization at
enhancers and core promoters as well as about the histone modifications surrounding regulatory regions in any
immune or other cell types.

Department of Biochemistry and Molecular Biology, University of Debrecen, Faculty of Medicine, Debrecen,
Hungary
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Characteristic and verified microRNA expression patterns in colorectal adenoma-
carcinoma sequence

Zsófia Brigitta Nagy1, Barnabás Wichmann2, Alexandra Kalmár1, Barbara Kinga Barták1, Nha Le1, Bálint
Péterfia2, István Füri1, Zsolt Tulassay2, Béla Molnár2

miRNA expression alterations can be observed in colorectal cancer (CRC), however dysregulation of miRNA
might be present in various stages, such as adenoma. High-throughput screening platforms became available
recently:miRNA microarrays, RT-qPCR panels with hundreds of  miRNA specific oligos.
Our aim was to identify the miRNA expression alterations between normal colonic tissue (N), tubular adenoma
(ADT), tubulovillous adenoma (ADTV) and CRC samples. Another purpose was to determine the level of
miRNA by different methods and in several types of  samples such as fresh frozen, FFPET. 
Sixty fresh frozen biopsy samples (N=20 N, ADT=11, ADTV=9,CRC=20) were collected; and, total RNA were
isolated. A miRNA microarray experiment was performed. Then, a series of pools of RNA from the same
groups of samples was made to validate the data of microarray by RT-qPCR. Then, RT-qPCR data of FFPET
tissues (N=3, ADTV=3, CRC=3) were compared to the microarray and PCR results from fresh-frozen samples.
miRNA-mRNA interactions were predicted based on algorithms and validated by biopsy mRNA microarray data.
miRNA-126 was selected to be visualized by in situ hybridization. 
Out of the 1733, the detectable miRNAs, was a small percentage (N=442, AD=460, CRC=441). 12 miRNA were
upregulated and 11 miRNA were downregulated only in neoplastic lesions (AD+CRC) compared to N. 11
miRNA showed altered expression between ADT and ADTV. Expression levels of 9 miRNA were found to be
changed between ADT, TV and CRC groups based on microarray data. MiRNA expression data could be
confirmed by RT-PCR in both FFPE and FF samples. miRNA-126 array expression results could be confirmed
by in situ hybridization. MAP3K1 were identified as targets of  miR-196a in MAPK signaling pathway.
A small number miRNA showed alteration during neoplastic development, but their impact is remarkable and
systematic elementof the upstream mRNA pathways. The identified miRNA expression changes are reproducible
in FFPE tissues as well.

1 2nd Department of Internal Medicine, Semmelweis University, Budapest 2Molecular Medicine Research Group,
Hungarian Academy of  Sciences, Budapest
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GLUT10 facilitates dehydroascorbic acid uptake in the endoplasmic reticulum: 
lessons from arterial tortuosity syndrome

Csilla E. Németh1, Paola Marcolongo2, Alessandra Gamberucci2, Rosella Fulceri2, Angiolo Benedetti2, Nicoletta Zoppi3,
Marco Ritelli3, Nicola Chiarelli3, Marina Colombi3, Andy Willaert4, Paul J. Coucke4, Péter Lőw5, Pál Gróf6, Szilvia Nagy1,
Tamás Mészáros1, Éva Margittai7, Gábor1

1Department of  Medical Chemistry, Molecular Biology and Pathobiochemistry, Semmelweis University, Budapest, Hungary.
2Department of  Molecular and Developmental Medicine, University of  Siena, Siena, Italy.
3Division of Biology and Genetics, Department of Molecular and Translational Medicine, Medical Faculty, University of
Brescia, Brescia, Italy.
4Center for Medical Genetics, Ghent University, Ghent, Belgium.
5Department of  Anatomy, Cell and Developmental Biology, Eötvös Loránd University, Budapest, Hungary.
6Department of  Biophysics and Radiation Biology, Semmelweis University, Budapest, Hungary.
7Institute of  Human Physiology and Clinical Experimental Research, Semmelweis University, Budapest, Hungary.

Ascorbate (AA) is a cofactor for iron/2-oxoglutarate dependent dioxygenases, which are located in the
nucleoplasm and in the endoplasmic reticulum (ER) lumen and have been shown to participate in the epigenetic
regulation of gene expression via histone and DNA demethylation. Thus, transport of AA or its oxidized form
dehydroascorbate (DHA) into these compartments is required for epigenetic regulation. Although DHA
transport in the ER membrane has been demonstrated, the molecular mechanism has not been elucidated.
Recent findings verified that mutations in the gene SLC2A10 encoding glucose transporter 10 (GLUT10) are
responsible for arterial tortuosity syndrome (ATS), a rare connective tissue disorder. However, neither the
subcellular localization nor the transported molecule of GLUT10 has been identified. We report here that
GLUT10 is a DHA transporter in the ER and nuclear envelope (NE). Transport measurements in cells whose
plasma membrane was selectively permeabilized showed that DHA transport and accumulation was markedly
reduced in fibroblasts from ATS patients and in GLUT10 silenced immortalized human fibroblasts. Re-
expression of GLUT10 in patients‘ fibroblasts restored DHA transport activity. Measurement of DHA uptake in
subcellular fractions of fibroblasts showed that ER transport was reduced in patients. GLUT10 protein produced
by in vitro translation and incorporated into liposomes efficiently transported DHA. Long-term incubation in the
presence of AA resulted in a twofold higher steady-state intracellular AA concentration in control fibroblasts.
Transmission electron microscopy with immunogold staining revealed that AA taken up was mainly localized to
nucleoplasm. 
Our data demonstrate that GLUT10 facilitates DHA entry into the ER lumen and probably to the nucleoplasm;
the missing function of AA as a cofactor for dioxygenases in these compartments can be a decisive factor of ATS
pathomechanism. Further studies on DNA/histone demethylation are in progress.

Department of Medical Chemistry, Molecular Biology and Pathobiochemistry, Semmelweis University, Budapest,
Hungary.
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Interrogating heritable changes of  chromatin-associated molecular phenotypes in 
human lymphoblastoid trios

Lilla Ozgyin 1.
Attila Horvath 2.
Dora Bujcsuk 1.
Endre Barta 2.
Balint Laszlo Balint 1.

Proper regulation and fine-tuning of gene expression at chromatin level plays a key role in health and disease.
Alterations in transcription factor regulatory networks and associated molecular phenotypes such as histone
modifications and chromatin state at cis-regulatory elements could guide our attention to genomic sites that may
contribute to complex diseases. Genome-Wide Association Studies have identified numerous multifactorial
disease-associated Single Nucleotide Polimorphisms (SNPs) and Copy Number Variations (CNVs) using case-
control design that fall into intergenic regions. These are likely to concern regulatory regions (rSNPs) and some of
them are themselves referred to as expression Quantitative Trait Loci (eQTLs) indicating their role in gene
expression regulation. DNA methylation, a partly transgenerationally inheritable epigenetic modification can also
be causative to gene expression changes by abolishing TF binding to their putative binding sites (TFBSs).
In our studies, we aim to identify and characterize heritable genetic variation- or DNA methylation-associated
changes in transcription factor binding, the correlation of these changes with histone modifications and gene
expressional outcome. At first, we reanalysed ENCODE ChIP-seq data from CEU trios to identify CTCF and
PAX5 binding sites in B-lymphoblastoid cell lines and then we used ANOVA and DiffBind analyses to identify
significant TFBS occupancy differences among individuals. We next scanned these selected CTCF or PAX5
binding regions for motif-disrupting variations using 1000 Genomes Project’s personalized genotypes and also
investigated methylation events that might underlie the loss or gain of TF binding ability. Based on these in silico
results, we validated some sites of differential CTCF binding using ChIP-qPCR and we plan to validate
methylation data by site-specific High Resolutin Melting analysis (HRM).

1.University of Debrecen, Faculty of Medicine, Department of Biochemistry and Molecular Biology, Genomic
Medicine and Bioinformatics Core Facility

2.University of  Debrecen, Faculty of  Medicine, Department of  Biochemistry and Molecular BiologyLilla Ozgyin
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Genetic and epigenetic risk factors in Tourette Syndrome

Luca Pagliaroli1,2, Andrea Vereczkei1, Tamas Aranyi2 and Csaba Barta1

Introduction
The aim of this work is the identification of candidate genes involved in the pathogenesis of Tourette Syndrome
(TS) and possibly also implicated in obsessive compulsive disorder (OCD) and attention deficit hyperactivity
disorder (ADHD); the selection of miRNAs regulating the expression of those genes; the study of genetic
variants in the candidate genes involved in this regulation, thus identifying possible targets in the pathomechanism
of  TS.
Methods
Starting from the list of all candidate genes for TS we cross-referenced between the set of genes that were also
implicated in OCD and ADHD. Then, we searched miRNAs targeting these candidate genes (n=30) seeking for a
correlation between data form different databases.
Results
We were able to track down a list of candidate miRNAs. First, we compared and contrasted the target miRNAs
from the different databases to identify a short-list for each gene. Second, we looked for a connection between
miRNAs targeting different genes within our list. Third, we identified some miRNAs (eg. mir-200, mir-374, mir-
429) in our top ranking gene set as well as some others with the capacity to regulate the highest number of genes
in our total gene set (such as mir-520, mir-302). Finally, we searched for genetic variation in regulatory sequences
of  these genes.
Discussion
The lack of information and the dissonance between the available databases required certain adjustments and a
personal elaboration of the data in order to establish a credible list of genes and miRNAs for subsequent
functional assays. This project implemented a combined and systematic approach to identify plausible candidate
gene-miRNA pairs and genetic variants in 3’-UTR regulatory regions for further functional studies in order to
shed some light on the pathophysiology of  TS. 

1 Institute of Medical Chemistry, Molecular Biology and Pathobiochemistry, Semmelweis University, Budapest,
Hungary
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Interaction of  linker histone H1 with the nucleosome

Corinne Crucifix(1), Jan Bednar(2), Imtiaz Lone(3), Dimitar Angelov(3), Stefan Dimitrov(2), Patrick Schultz(1)
1-Institute of  Genetics and Molecular and Cellular Biology (IGBMC), Illkirch, France
2-Joseph Fourier University, Grenoble, France
3-Université de Lyon, Lyon, France

The genetic information is packed into chromatin and the level of compaction is modulated by a number of
protein factors and epigenetic modifications that influence the accessibility of the DNA. A major player in the
regulation of chromatin compaction is the linker histone H1 family, which binds to the nucleosome core particle
(NCP) only in the presence of linker DNA, which connects to successive nucleosomes. The NCP is composed of
147 bp of DNA wrapped around a histone octamer formed by two copies of each core histones H2A, H2B, H3
and H4. Nucleosomes arrays form loose and extended chromatin fibers which can be further compacted into 30
nm fibers. Histone H1 is a tripartite protein composed of an evolutionary conserved globular core domain and
two variable and highly charged C- and N-terminal unstructured flanking regions. DNA footprinting analysis
showed that H1 protects nucleosomal DNA close to the dyad axis and also binds to the linker DNA. Low-
resolution electron microscopy showed that H1 modifies the angle between the entry and the exit linker DNA,
which are brought into close contact. This slight movement is believed to be the central mechanisms driving
chromatin compaction. To analyze in more details the mode of interaction of the linker histone with DNA high-
resolution structural information is needed and several laboratories in the world try to co-crystallize H1 with
NCP. Co-crystals were obtained in several labs but the density of the bound H1 remains elusive. Here we present
high-resolution cryo electron microscopy data showing the location of histone H1 within the nucleosome and
highlighting its dynamic rearrangement, a possible cause for its phantom behavior in X-ray crystallography.

Institute of  Genetics and Molecular and Cellular Biology (IGBMC), Illkirch, France
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GENETIC AND EPIGENETIC ANALYSIS OF COLORECTAL SERRATED 
POLYPS REVEALS A COMMON DNA METHYLATION SIGNATURE IN 

SESSILE SERRTAED ADENOMAS AND HYPERPLASTIC POLYPS

Árpád V. Patai1, Barbara Kinga Barták1, Bálint Péterfia1,2, Tamás Micsik3, Alexandra Kalmár1,2, Réka Horváth1,
Árpád Patai4, Zsolt Tulassay1,2, Béla Molnár1,2

Introduction: Serrated polyps include neoplastic sessile serrated adenomas (SSA), traditional serrated adenomas
(TSA) and non-neoplastic hyperplastic polyps (HP). SSA and TSA are hypothetized to be precursor lesions of an
alternative pathway of  colorectal cancer, abundant in genes with aberrant promoter hypermetylation.
Aims and methods: Our primary aim was to study 12 selected gene mutations (APC, BRAF, CTNNB1, EGFR,
FBXW7, KRAS, MSH6, NRAS, PIK3CA, SMAD2, SMAD4, TP53) and promoter methylation status of 96 genes
in serrated polyps. Pathological records were searched for „serrated” and „hyperplastic polyps” in the archive of
1st Department of Pathology, Semmelweis University, Budapest (between 2011 and 2013). Hyperplastic polyps
under 5 mm in size and located in the sigma and rectum were excluded. DNA was isolated and 10 samples (4
SSA, 1 TSA and 5 HP) were chosen for further analysis. Amplicons for gene mutations were sequenced by a GS
Junior Instrument (Roche). DNA methylation percentages of 96 genes were determined using Methyl-Profiler
PCR array system (Qiagen). 5 samples from normal colonic mucosa were used as control.
Results: Analysis of DNA methylation revealed 9 methylated genes (BAGE, CCNA1, H19, MAGEA1, MGX1,
PTGIS, RUNX3, SPARC, UGT1A1) in both normal and serrated samples. 12 genes (BNC1, DKK2, GALR2,
OPCML, PCDH10, PDLIM4, SFRP1, SFRP2, SLIT3, TAC1, VIM, WIF1) were hypermethylated in 7 serrated
polyps and 1 gene (SST) were hypermethylated in 9 serrated polyps, but in none of the normal samples. TSA
exhibited only 2 hypermethylated genes (CALCA, SST) versus normal mucosa. There was no significant
molecular difference observed between SSA and HP. 2 SSAs exhibited BRAF mutation. Conclusions: Our
combined mutation and DNA methlyation analysis revealed a common DNA methylation signature present in
SSAs and HPs, but not in TSA. Further investigation is needed to better characterize the molecular background
of  this newly recognized colorectal lesions.

1- 2nd Department of  Internal Medicine, Semmelweis University, Budapest
2- Molecular Medicine Research Unit, Hungarian Academy of  Sciences, Budapest
3- 1st Department of  Pathology and Experimental Cancer Research, Semmelweis University, Budapest
4- 1st Department of  Medicine and Gastroenterology, Sopron Elizabeth Teaching Hospital, Sopron, HungaryPatai V. Árpád
arpad.patai@gmail.com
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Assessing the role of  newly identified regulatory and effector molecules in models of  
skeletal muscle regeneration and atrophy

Andreas Patsalos 1, Tamas Varga 1, Konstantina Lyroni 2, Gergely Nagy 1, Attila Pap 1, Petros Tzerpos 3 , Attila Horvath 1, Bence Daniel 1, Szilard
Poliska 1, Balint L. Balint 1, Christos Tsatsanis 2, Balazs Dezso 5, Benedicte Chazaud 6, Charalambos G. Spilianakis 3,4, Laszlo Nagy 1,7,8.

Affiliations: 
(1) Department of  Biochemistry and Molecular Biology, Faculty of  Medicine, University of  Debrecen, Debrecen H-4032, Hungary.
(2) Department of  Clinical Chemistry, School of  Medicine, University of  Crete, Heraklion 71003, Crete, Greece.
(3) Institute of  Molecular Biology and Biotechnology, Foundation for Research and Technology-Hellas.
(4) Department of  Biology, University of  Crete, Heraklion, Greece.
(5) Department of  Pathology, Faculty of  Medicine, University of  Debrecen, Nagyerdei Krt. 98, Debrecen 4032, Hungary.
(6) INSERM, U1016, Institut Cochin, 75014 Paris, France.
(7) Sanford-Burnham Medical Research Institute, Orlando, FL 32827, USA.
(8) MTA-DE “Lendület” Immunogenomics Research Group, University of  Debrecen, Debrecen, Hungary

Macrophages are necessary for skeletal muscle regeneration after injury and protect against muscle atrophy while
promoting muscle recovery. Hindlimb unloading and reloading are characterized by a major loss of muscle force
and are associated with classic leukocyte infiltration during recovery from muscle atrophy. Muscle recruits
inflammatory monocytes/macrophages that switch toward an anti-inflammatory profile upon phagocytosis of
debris. In vitro, pro-inflammatory macrophages stimulate myoblast proliferation, whereas anti-inflammatory
macrophages stimulate their differentiation. Thus, macrophages are involved in both phases of skeletal muscle
regeneration: first, inflammation and cleansing of  necrosis, and then myogenic differentiation and tissue repair.
By studying macrophage gene regulation in inflammation and tissue regeneration and by expression profiling
inflammatory tissue macrophages we identified novel regulatory and effector molecules. The contribution of
these molecules is being evaluated using full body and macrophage-specific knock-outs and the dynamics of
skeletal muscle regeneration were determined using histology and morphometry. 
Cistromic and epigenetic changes might also reveal the mechanism behind regulated expression changes.
Therefore in parallel we are also looking at altered macrophage-specific gene expression changes in muscle
derived macrophages using genomic approaches. Chromatin immunoprecipitation coupled with high-throughput
DNA sequencing (ChIP-seq) offers high resolution, genome-wide analysis of DNA-protein interactions.
Nevertheless, current standard methods require abundant starting material in the range of 10-20 million cells per
immunoprecipitation, and remain a bottleneck to the acquisition of biologically relevant epigenetic data. Here by
utilizing a ChIP-seq protocol optimized for low cell numbers (down to 20,000 cells/IP), we assessed the
performance of the ChIP-seq technique on a series of decreasing cell numbers. The optimized method presented
here considerably reduces the input requirements for performing ChIP-seq. It extends the applicability of the
technique to isolated primary cells and rare cell populations (e.g. hindlimb unloading/reloading induced
macrophages, biobank human samples etc.), and in many cases it is expected to lessen the need for cell culture
and any related epigenetic changes associated with it. In addition, this study highlights a challenge characteristic to
ChIP-seq from low cell numbers: as cell input numbers decrease, levels of unmapped sequence reads and PCR-
generated duplicate reads increase. We discuss a number of solutions to overcome the effects of reducing cell
number that may help to further improve ChIP performance.
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Effect of  methylation on the nanomechanics of  dsDNA

Csaba I. Pongor
Department of  Biophysics and Radiation Biology, Semmelweis University, Budapest, Hungary

Pasquale Bianco 
Laboratory of  Physiology, BIO c/o Department of  Physics, University of  Florence, Florence ,Italy

Miklós Kellermayer
Department of  Biophysics and Radiation Biology, Semmelweis University, Budapest, Hungary

In its physiological environment DNA is constantly exposed to mechanical stress. The nanomechanical properties
of DNA influence not only its response to stress but also its interaction with proteins. Despite its crucial role in
epigenetics, little is known about how methylation affects the nanomechanical properties DNA. To investigate the
impact of methylation on DNA nanomechanics, here we manipulated single molecules of chemically or
enzymatically methylated DNA and compared their properties with those of the non-methylated. As model
molecule we used a 3312-base-pair long sequence of lambda-phage DNA that met the criteria of a CpG island.
Chemically methylated DNA was prepared with PCR containing 5-methyl-CTP in the reaction mixture. For
enzymatic methylation M.SssI methyltransferase was used. Single DNA molecules were mechanically manipulated
with a force-measuring optical tweezers instrument in repeated stretch-relaxation cycles. The equilibrium shape of
surface-adsorbed DNA molecules was measured by using atomic force microscopy (AFM). We found that the
molecular contour length, bending rigidity and intrinsic stiffness were significantly greater in methylated DNA
compared with the unmethylated form, indicating that methylation leads to both structural and nanomechanical
alterations. Furthermore, the cooperative overstretch transition was significantly longer in the methylated form of
the molecule, suggesting that the dynamics of intramolecular rearrangements are also affected. AFM
measurements of DNA molecules adsorbed to mica surface substantiated the significant reduction of molecular
contour length in methylated DNA. By contrast, the apparent bending rigidity of  the surface-adsorbed methylated 
DNA was increased, which is most likely caused by interactions between DNA and the mica surface. In sum,
methylation leads to an axial compaction of dsDNA structure combined with increased bending flexibility and
elasticity in the low-force, entropic-enthalpic regime. Conceivably, modulation of DNA structure and
nanomechanics caused by methylation leads to a complex control of structural accessibility and association
kinetics of  DNA-binding proteins.
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Proteomic interrogation reveals wide-spread functions of  the chromatin associated 
DEK oncogene

    Christian Preisinger
IZKF Aachen
Faculty of  Medicine
RWTH Aachen University
Aachen, Germany
     Alexander von Kriegsheim
Systems Biology Ireland
Conway Institute
University College Dublin Ireland
     Christiane Becker
Institute for Biochemistry and Molecular Biology
Medical School 
RWTH Aachen University, Germany
    Ferdinand Kappes
Institute for Biochemistry and Molecular Biology
Medical School 
RWTH Aachen University, Germany

DEK is an abundant and unique non-histone chromosomal factor, which plays multiple roles in DNA-dependent
as well as in DNA-independent cellular processes. Additionally, DEK has been identified as a bona fide oncogene
with mounting data showing that high DEK level correspond with poor prognosis in a number of hard-to-treat
tumors. On a molecular level, DEK has vital functions in the maintenance of the repressive epigenetic mark
H3K9Me3, which in turn provides a rational of how DEK might function in tumorigenesis, e.g. aberrant
silencing of tumor suppressor genes upon DEK overexpression. However, the precise molecular functions of
DEK, and in particular its role in tumorigenesis, are only poorly investigated. In order to gain deeper insight into
its multifaceted biology, we sought to decipher interaction partners and post transcriptional modifications (PTMs)
of this unique nuclear factor. For this purpose a Localisation and Affinity Purification (LAP)-tag has been cloned
either N- or C-terminally to DEK and was inducibly expressed in the HEK 293 Flp-In T-REx cell system.
Subsequent immunoprecipitation regimens using a GFP-trap were used to purify DEK-interacting factors which
were subjected to LC-MS/MS analyses using a Q Exactive. In total ~400 specific interactions factors were
identified with roles in various cellular processes, e.g. ribosome biogenesis, mRNA processing, transcriptional
regulation, nucleolar biology, and chromatin architecture and remodeling. 
Taken together, we used an unbiased proteomic approach to identify DEK-specific interaction partners and
PTMs, confirmed known as well as novel interaction partners, and validated some newly found interactions
partners for their biological relevance in DEK function. This study will certainly help in better understanding the
pro-tumorigenic function of this protein, and will eventually lead to novel strategies in tumor therapy that target
this biochemically distinct nuclear factor.
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Prognostic significance of  gene expression and DNA methylation analysis of  
selected DNA repair genes in bladder cancer using artificial neural approach

A. Wojtczyk - Department of  Biochemistry, Medical University of  Gdansk, Gdansk, Poland
P. Schlichtholz - Institute of  Oceanology, Polish Academy of  Sciences, Sopot, Poland
M. Presler - Department of  Biochemistry, Medical University of  Gdansk, Gdansk, Poland
A. Mirowska, - Department of  Biochemistry, Medical University of  Gdansk, Gdansk, Poland
J. Michajlowski - Department of  Urology, Medical University of  Gdansk, Gdansk, Poland
M. Matuszewski - Department of  Urology, Medical University of  Gdansk, Gdansk, Poland
B. Schlichtholz - Department of  Biochemistry, Medical University of  Gdansk, Gdansk, Poland

Epigenetic inactivation of DNA repair genes in cancer has been reported for several DNA repair pathways
including BER, NER, and MMR. It remains to be determined which genes have the highest prognostic
significance.
The aim of the study was to examine the expression and DNA methylation status of the selected genes mainly
from DNA repair systems in the transitional cell carcinoma (TCC) of urinary bladder, and investigate its
prognostic relevance using artificial neural approach. This study evaluated gene expression status for four selected
DNA repair genes (MBD4, TDG, MLH1, MLH3) and promoter methylation status for MGMT, MLH1, and pro-
apoptotic DAP-kinase. In addition, DNMT1 and HOXA5 mRNA expression was determined.
A total of 60 patients with TCC were evaluated. Real-time PCR was used to examine the gene expression in
tumor and adjacent non-cancer tissue samples. The frequency of aberrant methylation was assessed with
methylation specific PCR (MSP) or COBRA method.
The relative level of MBD4, MLH1 and MLH3 mRNA was decreased in 40%, 42% and 41% of tumor samples,
respectively while the remaining samples showed lower or no difference in expression. No significant changes
were observed in case of TDG mRNA level. The increased level of DNMT1 mRNA was observed in 38% of
tumor samples and HOXA5 mRNA in 46%. The overall methylation frequency in tumor samples was 19% for
MLH1, 34% for MGMT, and 45% for DAPK. Moreover, a set of three genes capable of accurately predicting the
outcome of bladder cancer patients was selected using an artificial neural network bioinformatics approach with a
median prediction accuracy of 90%. This study showed that our selected genes and artificial neural network can
be successfully applied to the prediction of  outcome in bladder cancer with a reasonably high performance.
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Factors Affecting the Severity of  Sickle Cell Anaemia

Matthew F. Shannon (1), Swee Lay Thein (2) and Rebecca J. Oakey (1).
(1)Department of  Medical & Molecular Genetics 
(2)Department of  Molecular Haematology
King’s College London, London UK.

Extreme variation in disease severity is observed between Sickle Cell Anaemia (SCA) patients. In mild cases
patients live largely unaffected lives, whereas in severe cases patients can experience multiple strokes and organ
failure during childhood. Some genetic factors have been associated with this variation, these known factors do
not account for all of the variation observed, and we hypothesise that there are additional genetic modifiers
involved. Additionally, discordancy has been observed between monozygotic twins, leading us to hypothesise that
epigenetic variation also plays a role in mediating SCA phenotype severity. This project aims to identify novel
genetic and epigenetic modifiers of SCA. We will also investigate the epigenetic impact of treatment with
hydroxyurea, a cytotoxic agent that has been shown to increase foetal haemoglobin levels in SCA patients.
Hydroxyurea is the most commonly prescribed therapy for SCA, Its mechanism of action is not fully understood,
and we hypothesise that it indirectly affects DNA methylation. Using whole exome sequencing of severe and mild
SCA patients we will identify novel modifier genes and variants, which will be validated in a collection of over 400
DNA samples from SCA patients with a broad range of phenotypic severity. Top candidates will be investigated
by modelling their function through the use of CRISPR genomic editing. Using an in vitro culturing technique,
nucleated erythroid progenitors are expanded from peripheral blood, facilitating investigation of gene expression
and epigenetic marks in the SCA affected cell type. This technique will be used to interrogate differences in gene
expression between monozygotic twins discordant for SCA phenotypic severity. Erythroid progenitors sampled
from SCA patients prior to treatment with hydroxyurea, and after 6 months, will be assayed for gene expression
and DNA methylation patterns, and changes as a result of  treatment will be studied further.
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Epigenetic regulation of  retinoic acid dependent embryonic stem cell differentiation

Zoltan Simandi1, Attila Horvath1, Ixchelt Cuaranta-Monroy1, Erik Czipa1, László Imre1, Gábor Szabó1, Endre
Barta1, Sascha Sauer2, Bálint L.Bálint1 and Laszlo Nagy1,2
1University of Debrecen, 2Max Planck Institute for Molecular Genetics, 3Sanford-Burnham Medical Research
Institute

Retinoids are morphogens and have been implicated in cell fate commitment of embryonic stem cells (ESCs) to
neurons. Their effects are mediated by RAR and RXR nuclear receptors. However, early transcriptional and
epigenetic events resulting in cell-type specific gene activation or repression is less understood.
Comprehensive genome-wide studies were carried out to determine how RAR:RXR targets are defined in early
stem cell differentiation. We provide data how co-activator P300 and co-repressor SMRT and HDAC3 are
involved in chromatin remodeling. Moreover we show two novel co-factors, Protein aRginine Methyl Transferase
(PRMT) 1 and 8, which also play key roles in determining retinoid regulated gene expression and cellular
specification in a multistage neuronal differentiation of murine ESCs. PRMT1 acts as a selective modulator,
providing the cells with a mechanism to reduce the potency of retinoid signals on regulatory “hotspots”. PRMT8
is a retinoid receptor target gene itself and acts as a cell type specific transcriptional co-activator of retinoid
signaling at later stages of differentiation. Lack of either of them leads to reduced nuclear arginine methylation,
dysregulated neuronal gene expression and altered neuronal activity. 
Overall, we show how well established and novel co-regulators control key transcriptional events of stem cell
differentiation.
Funding: Scientific Research Fund (OTKA K100196 and OTKA F68254), TÁMOP422_2012_0023 VÉD-
ELEM, Hungarian Brain Research Program – Grant No. KTIA_13_NAP-A-I/9.
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RUNX3 gene methylation and protein expression downregulation is associated with 
glioma progression

Skiriutė D., Vaitkienė P., Steponaitis G., Simanavičius E., Mikučiūnas M., Kazlauskas A.

Introduction. Gliomas are the most common and aggressive among primary malignant brain tumors with
significant heterogeneity in histology, molecular profile and patient outcome. However, molecular targets that
could provide reliable diagnostic and prognostic information on this type of cancer are currently unknown.
Recent studies show that certain phenotypes of gliomas such as malignancy, resistance to therapy and relapses are
associated with the epigenetic alterations of tumor-specific genes. Runt-related transcription factor 3 (RUNX3) is
a candidate tumor suppressor in a variety of tumors, its inactivation due to methylation is related to
carcinogenesis. RUNX3 was shown to harbor frequent tumor-specific promoter methylation in glioblastomas. 
Aim. The aim of the study was to identify RUNX3 promoter methylation and protein expression in gliomas, and
to estimate association between methylation/expression alteration, malignancy grade and patient clinical
characteristics. 
Methods. The methylation status and protein expression levels of RUNX3 were measured by methylation-specific
PCR and Western blot in different malignancy grade glioma tissues. 
Results. It was shown that RUNX3 was frequently methylated and downregulated in glioblastomas. RUNX3 gene
methylation was detected in 77.3% of  glioblastomas (n=49) as compared to 0-11.4% in low grade gliomas (n=87). 
Decreased protein expression was observed in 48.6% of glioblastomas (n=26), as compared to 11.4-22.9% of
low grade gliomas (n=61). RUNX3 gene methylation did not correlated with protein levels in gliomas. Survival
analysis showed that gene methylation and protein expression downregulation were associated with shorter
patient survival. 
Conclusions. The results demonstrate that RUNX3 gene methylation and protein expression downregulation are
glioma malignancy dependent and contribute to tumor progression. 

Laboratory of Neurooncology and Genetics, Neuroscience Institute, Lithuanian University of Health Sciences,
Eiveniu str. 4, Kaunas, LT 50009, Lithuania

Daina Skiriute
dainski@gmail.com



Danube Conference on Epigenetics  2014 . November 19-21

Poster Abstracts 50

DNA hypomethylation in tumors leads to the activation of  oncogenic microRNAs

Axelle Loriot, Aurélie Van Tongelen, Jordi Blanco, Charles De Smet*
Group of  Genetics and Epigenetics, de Duve Institute, Université catholique de Louvain, Brussels, Belgium

DNA methylation patterns often become altered in cancer cells. Alterations include hypermethylation of selected
promoters, leading to silencing of critical genes such as tumor suppressor genes, and hypomethylation of
numerous other DNA sequences. We have shown that genome hypomethylation in tumors results in the
activation of a group of germline-specific genes, which use primarily DNA methylation for repression in somatic
tissues. These genes, which were originally discovered because their activation in tumors leads to the expression of
tumor-specific antigens, were named cancer-germline (CG) genes. Recently, we identified a novel CG transcript
(CT-GABRA3) displaying DNA hypomethylation-dependent activation in various tumors, including melanoma
(65%) and lung carcinoma (40%). Importantly, CT-GABRA3 harbors a microRNA (miR-105), which was recently
identified as a promoter of cancer metastasis by its ability to weaken vascular endothelial barriers following
exosomal secretion. CT-GABRA3 also carries a microRNA (miR-767), which we found to target TET1, a tumor
suppressor gene exerting chromatin regulatory functions. Together our studies reveal that DNA hypomethylation
contributes to tumor progression via activation of CG-type micoRNAs with oncogenic potential. Moreover, we
anticipate that, by targeting TET1, one of these microRNA can lead to further epigenetic dysregulation of tumor
genomes.
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Complete pipeline for the identification of  conserved methylated CpGs (CM-CpGs ) in Illumina 
450k assays

Daniel Stockholm 1,2,3, Tamas Aranyi 1,2,4,Thibaut Wiart 2,Anne
Galy 1,2, Andras Paldi 1,2,3
1/UMR951 2/Genethon 3/EPHE 4/UEVE

1bis, rue de l'Internationale, 9100 Evry, France

The Illumina 450k Methylation Assay measures the average methylation level of 450000 selected CpGs that
represent 99% of human genes and CpG islands of the genome. Traditional methods of analysis are based on the
identifications of methylation changes that are higher than a fixed threshold in order to distinguish signal from
the experimental noise. Instead of this approach, we used 3 parameters to assess the difference between the
control and experimental replicates. The first parameter is based on our "double average technique" (DAT). DAT
allows the identification of very small, but coordinated differences between two series of samples without a fix
threshold. The second parameter quantifies the level of clustering of the identified CpGs according to their
genomic localization. The third parameter describes the extent of DNA methylation (beta-value) changes. These
parameters are used to classify different treatments. Conserved Methylated CpGs (CM-CpGs) present in all
members of the same class are then identified. This pipeline can lead to the genome wide identification of a
significant number of highly conserved CpG methylation changes despite a small extent of methylation
differences.
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The effect of  histone modifications on nucleosome stability and the benefit of  pan-
nicking

László Imre1, Zoltán Simándi2, Attila Horváth2, László Halász1, György Fenyőfalvi1, Péter Nánási1, András
Szántó1, Hiroshi Kimura3, László Nagy2, Lóránt Székvölgyi1 and Gábor Szabó1

1Department of Biophysics and Cell Biology, University of Debrecen,2Department of Biochemistry and
Molecular Biology, University of Debrecen, 3Graduate School of Frontier Biosciences, Osaka University, Osaka
565-0871, Japan

The effect of various posttranslational histone tail modifications (PTMs) on nucleosome stability was compared
by exposing agarose embedded nuclei to treatments with salt or intercalator dyes, determining the remaining
fraction of histones using PTM specific antibodies and laser scanning cytometry. Steep elution profiles could be
measured in nuclei of all phases of the cell cycle by both salt and intercalator treatment in the case of H3K4me3
and H3K27ac marks, while the nucleosomes carrying a number of different other marks were relatively resistant,
similarly to bulk histone-GFP. Destabilization of the H3K4me3 marked TSS proximal nucleosomes was uniform
along the genome, as revealed by chip sequencing, when doxorubicin was used as the intercalator. Nicking
treatments of the nuclei did not affect the stability of nucleosomes carrying H3K4me3 or H3K27ac, while those
of the second group were all destabilized. To interpret these results we suggest that the H3K4me3 and H3K27ac
active marks specify dynamic nucleosomes accomodating already relaxed DNA sequences, while most other
nucleosomes hold the DNA in constrained superhelices. In accordance with this hypothesis, endogeneous nicks
were mapped by chip sequencing in the vicinity of active promoters of human peripheral blood lymphocytes as
well as mouse embryonic stem cells. In nuclear halos, two topologically isolated chromatin domains were
demonstrated in all phases of the cell-cycle, superhelical loops and the nuclear lamina enclosed compartment
harboring nicks. Importantly, the latter domain accomodates the sites of in vivo nucleoside analogue
incorporation upon transcription as well as replication. These observations lend support for a model where the
role of  transient nicks in transcriptional regulation and higher-order chromatin organization are integrated.
Support: OTKA 72762, 101337, Fulbright fellowship (G.Sz), TÁMOP 4.2.2.A-11/1/KONV-2012-0023, TÁMOP
4.2.4. A/2-11-1-2012-0001
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A novel cancer-germline transcript carrying pro-metastatic miR-105 and TET-
targeting miR-767 induced by DNA hypomethylation in tumors

Axelle Loriot; Group of  Genetics and Epigenetics; de Duve Institute; Université Catholique de Louvain; Brussels, Belgium
  Jordi Blanco; Group of  Genetics and Epigenetics; de Duve Institute; Université Catholique de Louvain; Brussels, Belgium
Current affiliation: Physiology Unit; School of  Medicine; Universitat Rovira i Virgili; Reus, Spain

Simon Klaessens; Group of Genetics and Epigenetics; de Duve Institute; Université Catholique de Louvain; Brussels,
Belgium

Julie Cannuyer; Group of Genetics and Epigenetics; de Duve Institute; Université Catholique de Louvain; Brussels,
Belgium

Nicolas van Baren; Ludwig Institute for Cancer Research Ltd; Centre du Cancer des Cliniques; Universitaires Saint-Luc;
Brussels, Belgium

Anabelle Decottignies; Group of Genetics and Epigenetics; de Duve Institute; Université Catholique de Louvain; Brussels,
Belgium
Charles De Smet; Group of Genetics and Epigenetics; de Duve Institute; Université Catholique de Louvain; Brussels,

Belgium

Genome hypomethylation is a common epigenetic alteration in human tumors, where it often leads to aberrant
activation of a group of germline-specific genes, commonly referred to as "cancer-germline" genes. The cellular
functions and tumor promoting potential of these genes remain, however, largely uncertain. Here, we report
identification of a novel cancer-germline transcript (CT-GABRA3) displaying DNA hypomethylation-dependent
activation in various tumors, including melanoma and lung carcinoma. Importantly, CT-GABRA3 harbors a
microRNA (miR-105), which has recently been identified as a promoter of cancer metastasis by its ability to
weaken vascular endothelial barriers following exosomal secretion. CT-GABRA3 also carries a microRNA (miR-
767) with predicted target sites in TET1 and TET3, two members of the ten-eleven-translocation family of
tumor suppressor genes, which are involved in the conversion of 5-methylcytosines to 5-hydroxymethylcytosines
(5hmC) in DNA. Decreased TET activity is a hallmark of cancer; here, we provide evidence that aberrant
activation of miR-767 contributes to this phenomenon. We demonstrate that miR-767 represses TET1/3 mRNA
and protein expression and regulates genomic 5hmC levels. Additionally, we show that high CT-GABRA3
transcription correlates with reduced TET1 mRNA levels in vivo in lung tumors. Together, our study identified a
cancer-germline gene that produces microRNAs with oncogenic potential. Moreover, our data indicate that DNA
hypomethylation in tumors can contribute to reduced 5hmC levels via activation of  a TET-targeting microRNA.

Group of  Genetics and Epigenetics; de Duve Institute; Université Catholique de Louvain; Brussels, Belgium
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METHYLATED SEPTIN 9 DETECTION IN TISSUE AND PLASMA OF 
COLORECTAL NEOPLASIA AND THE RELATIONSHIP TO THE 

AMOUNT OF CIRCULATING CELL-FREE DNA

Kinga Tóth* 1, Reinhold Wasserkort2, Ferenc Sipos1, Alexandra Kalmár1, 3, Barnabás Wichmann1, Katalin
Leiszter1, Gábor Valcz1, Márk Juhász1, Pál Miheller1, Árpád V. Patai1, Zsolt Tulassay1, 3, Béla Molnár1, 3

INTRODUCTION:Methylated Septin 9 was evaluated as a specific biomarker for colorectal cancer in plasma
samples. However, it hasn’t been investigated how methylated DNA detected in plasma relates to the occurrence
of  methylated DNA in colon tissue.
AIMS, METHODS:Aim of this study was to quantitatively compare levels of methylated SEPT9 in matched
plasma and tissue samples of healthy, adenoma and CRC cases; and to determine the amount of circulating free
DNA (cfDNA) and the expression of Septin-9 protein in tissue. Plasma and matching biopsy samples were
collected from 24 patients with no evidence of disease (NED), 26 adenomas and 34 CRC. RT-PCR assay was
used to determine the amount of DNA in samples and the portion of DNA methylated at a locus of SEPT9
after bisulfite conversion. Septin-9 protein expression was determined using immunohistochemistry.
RESULTS:In tissue samples, percent of methylated reference (PMR) values of SEPT9 above a selected threshold
of 1% were detected in 4.2% of NED, 100% of adenoma and 97.1% of CRC. PMR differences were found
significant (p<0.001) between NED vs. adenoma and NED vs. CRC. In plasma samples SEPT9 PMR values,
using 0.01% cut-off level were detected in 8.3% of NED, 30.8% of adenoma and 88.2% of CRC cases.
Significant PMR differences were observed in comparisons between NED vs. CRC (p<0.01) and adenoma vs.
CRC (p<0.01). Significant differences (p<0.01) in the amount of cfDNA were found between NED and CRC
and a modest correlation was observed between mSEPT9 concentration and cfDNA in plasma of cancer patients
(R2=0.48).
Protein expression of Septin-9 in tissues determined by IHC was inversely correlated to SEPT9 methylation
levels.
CONCLUSION:Methylated SEPT9 was detected in healthy tissues only at low levels, but significantly elevated in
adenoma and CRC tissues. In plasma samples, elevated mSEPT9 values were detected in CRC, but not in
adenomas. Tissue levels of  mSEPT9 alone aren’t sufficient to predict mSEPT9 levels in plasma. 

12nd Department of  Internal Medicine, SEMMELWEIS UNIVERSITY, Budapest, Hungary,
2Extracorporeal Immune Modulation Unit, Fraunhofer Institute of Cell Therapy and Immunology, Rostock,
Germany
3Molecular MedicineTóth Kinga
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UVB induces a major genome-wide rearrangement of  RNA polymerase II at 
transcribed human genes

Ákos Gyenis1, David Umlauf  1, Zsuzsanna Ujfaludi 3, Imre Boros 3, Tao Ye 2, Làszlò Tora 1

1 Cellular signaling and nuclear dynamics program, 2 Microarrays and deep sequencing platform, Institut de
Génétique et de Biologie Moléculaire et Cellulaire (IGBMC), UMR 7104 CNRS, UdS, INSERM U964, BP 10142,
F-67404 ILLKIRCH Cedex, CU de Strasbourg, France.
3 University of Szeged, Faculty of Sciences and Informatics, Department of Biochemistry and Molecular
Biology, Középfasor 52, H6726, Szeged, Hungary

Transcription of DNA is continuously disturbed by damaged DNA triggered by various genotoxic effects from
endogenous and also environmental sources. Transcription coupled repair (TCR) has been described to take part
in the rapid restoration of blocked transcription by elimination of DNA lesions from the transcribed strand of
active genes. However, the mechanism of TCR in individual target genes has been well studied, the precise global
mechanism by which the action of RNA polymerase II (Pol II) transcription is regulated following UVB
irradiation during the DNA repair processes is still not well understood.
In order to study the effect of UV on Pol II transcription we treated MCF7 human cells with the non-lethal dose
of UVB and we accessed the DNA-bound Pol II distribution. We found that about 90% of the promoters of
expressed genes showed reduced Pol II occupancy 2-4 hours following UVB irradiation, which was restored to
“normal” or higher levels 5-6 hours after the treatment. Interestingly, we found a smaller set of the active genes,
where the enrichment of Pol II was not decreased after UVB irradiation at the promoter regions, but increased
throughout the entire transcription unit. We also observed that promoters, where Pol II clearance occurred, the
behaviour of TFIIH but not of TBP highly resembled that of Pol II suggesting that at these genes TFIIH might
be sequestered for DNA repair upon UVB treatment.
In conclusion, our study uncovers a global negative regulation of Pol II transcription initiation on the large
majority of transcribed genes following non-lethal UVB irradiation, with the exception of a small subset of genes
(including regulators of  repair, cell growth and survival), where Pol II escapes this negative regulation.

University of Szeged, Faculty of Sciences and Informatics, Department of Biochemistry and Molecular Biology,
Középfasor 52, H6726, Szeged, Hungary
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Reliable ChIP-seq results with the Diagenode iDeal ChIP-seq kit for Transcription 
Factors and MicroPLEX library Preparation kit

Anne-Clémence Veillard, Jan Hendrickx, Irina Panteleeva, Hélène Pendeville, Miklos Laczik, Céline Sabatel and
Dominique Poncelet

DIAGENODE SA, LIEGE SCIENCE PARK / rue du Bois Saint-Jean 3 / 4102 Seraing / Belgium

Chromatin immunoprecipitation coupled with high-throughput sequencing (ChIP-seq) has become the gold
standard for whole-genome mapping of protein-DNA interactions. However, although ChIP-seq is a powerful
tool, the ChIP-seq method requires optimized protocols ensuring high recovery and increased signal-to-noise
ratio. This is even more important for the study of low abundant proteins or transcription factors. The
Diagenode iDeal ChIP-seq kit for Transcription Factors has been developped with fully optimized reagents to
enable sucessful ChIP on non histone proteins. Moreover, this kit has been thoroughly validated by Diagenode
for ChIP-seq on an Illumina sequencer. Actually, due to the small amounts of DNA recovered after ChIP with
transcription factors Diagenode has developed a library preparation protocol for limited quantities of DNA. The
MicroPlex Library Preparation Kit requires only picogram amounts of ChIP’d DNA inputs for library
preparation compatible with the Illumina® platforms. In this poster, we demonstrate the successful use of the
Diagenode iDeal ChIP-seq kit for Transcription factors in combination with the MicroPLEX Library Preparation
kit for ChIP-seq.

Diagenode SA, LIEGE SCIENCE PARK / rue du Bois Saint-Jean 3 / 4102 Seraing / Belgium
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Genome-wide epigenetic and transcriptional effects of  ERK1/2 activation in 
hepatocytes

Borbála Vető1, Caroline Bacquet1, Attila Horváth2, Szabolcs Sipeki3, Endre Barta2, Dávid Jónás2, László
Buday1, Bálint L. Bálint2, László Nagy 2, András Váradi1, Tamás Arányi1

1Institute of Enzymology, Research Center for Natural Sciences, Hungarian Academy of Sciences Budapest,
Hungary
2Department of Biochemistry and Molecular Biology, Medical and Health Science Center, University of
Debrecen Debrecen, Hungary
3Department of Medical Chemistry, Molecular Biology and Pathobiochemistry, Semmelweis University Budapest,
Hungary

Our previous results have shown that the expression of ABCC6 gene is downregulated by activation of the ERK
1/2 signaling pathway. Here we report that ERK1/2 is capable of directly phosphorylating HNF4a (hepatocyte
nuclear factor 4 alpha), a major regulator of metabolic genes and ABCC6 in hepatocytes. Our ChIP-qPCR results
in human HepG2 cells demonstrate that the decrease of HNF4a binding on regulatory regions of the hepatic
genes ABCC6, APOA1, BLVRA, BLVRB, HPD and PKLR happens upon rapid (30 mins) and 24 hours’
activation of ERK1/2. We also performed genome-wide analysis (ChIP-Seq) and observed that the number of
genome-wide HNF4a binding sites is decreased similarly to the binding in the target genes. In order to correlate
epigenetic modifications with transcription factor binding, we investigated the genome-wide H3K27ac profile in
control and ERK1/2-activated cells. H3K27ac (acetylated lysine 27) is associated with active enhancers. The
H3K27ac peaks were diminished genome-wide and at the tissue-specific genes, as well. These data suggest that
HNF4a binding occurs in H3K27ac regions and the disappearance of the TF also leads to the loss of H3K27ac-
marked open chromatin structure.

Institute of Enzymology, Research Center for Natural Sciences, Hungarian Academy of Sciences Budapest,
Hungary
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Functional characterization and gene expression profiling of  Drosophila 
melanogaster short dADA2b isoform-containing dSAGA complexes

Nóra Zsindely1, Tibor Pankotai1, Edith E. Vamos2, Orbán Komonyi1, László Bodai1 and
Imre M. Boros1, 2

1Department of  Biochemistry and Molecular Biology, University of  Szeged, Középfasor 52,
H-6726 Szeged, HUNGARY
2Institute of  Biochemistry, Biological Research Center, Temesvári krt. 62, H-6726 Szeged,
HUNGARY

Histone acetyltransferase (HAT) complexes play a role in chromatin structure modifications which might lead to
changes in gene expression. The GCN5 protein is the catalytic component of several multiprotein HAT
complexes which modify chromatin structure by acetylating specific lysine residues at the N-terminal tails of
histone H3 and H4. ADA2 proteins together with ADA3, SGF9 and GCN5 form the acetyltransferase module of
GCN5-containing HAT complexes, which play roles in modulating HAT activity and specificity of the complexes.
In Drosophila our group has described two ADA2 proteins (dADA2a and dADA2b) in two GCN5-containing
HAT complexes, ATAC and dSAGA which have different histone specificities. The dADA2b-containing dSAGA
complex is involved in the acetylation of nucleosomal H3 at lysine (K)9 and K14. Furthermore, analysis of the
dAda2b gene revealed that by alternative splicing it gives rise to two mRNAs (dAda2bS and dAda2bL).
We examined whether the two dSAGA specific dADA2b subunits could contribute to the functional complexity
of dSAGA in transcription regulation. Here we present findings showing that during Drosophila development the
two dADA2b isoforms, which differ in their C-terminal domains, are expressed at various levels. Genetic
complementation experiments indicate that dADA2bS alone can support development but cannot fully
complement dAda2b mutations. In the presence of dADA2bS, the SAGA-specific H3 acetylation level is partially
restored in dAda2b mutants. Comparison of whole transcriptome profiles of dAda2b null and dAda2bS
transgene-carrier dAda2b null larvae indicates partial overlap between affected genes. mRNA levels corresponding 
to selected genes which are either up- or down-regulated in dAda2b mutants are altered by dADA2bS expression
to different extents, ranging from complete restoration to no restoration at all. The short isoform of dADA2b
seems to be more capable of restoring lost dSAGA functions that cause mRNA level up-regulation than those
that lead to decreased mRNA levels.
These data support the hypothesis that different isoforms of dADA2b contribute to the functional variations of
dSAGA multiprotein HAT complexes.

Department of  Biochemistry and Molecular Biology, University of  Szeged, Középfasor 52,
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Sequential Partitioning of  Histone Methylation and Demethylation Activities 
Determines the Robustness of  Natural Transdifferentiation

Steven Zuryn,1 Arnaud Ahier,1 Manuela Portoso,2 Esther Redhouse White,1 Marie-Charlotte Morin,1 Raphaël
Margueron,2 Sophie Jarriault1
1Department of Development and Stem Cells, Institut de Génétique et de Biologie Moléculaire et Cellulaire,
CNRS UMR 7104/INSERM U964, Université de Strasbourg, 67404 Illkirch CU Strasbourg, France. 2Institut
Curie, INSERM U934, CNRS UMR3215, 26, Rue d’Ulm, 75015 Paris, France. 

Postmitotic somatic cellular identity is generally a stable feature of multicellular organisms. However, there are
naturally occurring instances whereby cells can transdifferentiate into other cell types with distinct functions.
Documented examples are rare, but in certain cases, extremely precise and efficient reprogramming outcomes are
observed, representing as yet unexploited avenues in which to probe the molecular mechanisms that ensure
robust cell conversion. Using unbiased and then targeted genetic screens, we report that a conserved
H3K27me3/me2 demethylase, JMJD-3.1, and the H3K4 methyltransferase Set1 complex act to ensure invariant
transdifferentiation of post-mitotic Caenorhabditis elegans hindgut cells into motor neurons. At single-cell
resolution, we find that perfect conversion, particularly under stressful cellular conditions, requires the precise
organization of  each histone modifying activity into sequential, discrete phases of  conversion. This functional and 
dynamic partitioning is achieved through a combination of active nuclear degradation of JMJD-3.1 and separable
modular interactions between each histone modifier and transcription factors that have conserved roles in cell
pluripotency and terminal fate selection. Our results draw parallels between epigenetic mechanisms underlying
robust Td in nature and efficient cell reprogramming in vitro.

Department of Development and Stem Cells, Institut de Génétique et de Biologie Moléculaire et Cellulaire,
CNRS UMR 7104/INSERM U964, Université de Strasbourg, 67404 Illkirch CU Strasbourg, France.
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