
 

 



 
 

 



EpiNantes 2018 meeting 

Program 

Tuesday October 16th ς Wednesday October 17th, 2018 

NANTES, France 

DAY ONE, OCTOBER 16TH, 2018 

9:00 ς 9:30 - Reception  

Keynote Lecture 
9:30 ς 10:30 - Jean-Pierre Issa, Fels Institute for Cancer Research and Molecular 
Biology, Temple University, Philadelphia, USA  
Epigenetic therapy : Bench to Bedside 
 
SESSION 1 : Epigenetic players of cancer gene regulation  
 
10:30 ς 11:00 - Plenary session 1 : Slimane Ait-Si-Ali, Centre Epigénétique et Destin 
Cellulaire, Université Paris Diderot, France 
Genomic and non-genomic roles of mammalian « histone » lysine methyltransferases 
during cell fate changes 
 
11:00 - 11:30 - Plenary session 2 : Silvia Anna Ciafrè, University of Rome, Italy  
Long noncoding RNAs as powerful players in glioblastoma : the case of H19 as a 
multifaceted regulator of glioblastoma oncogenic properties 
 
11:30 ς 12:00 - Plenary session 3 : Maria Gazouli, National & Kapodistrian University of 
Athens, Greece  
Methylation profiles of cancer-related genes at circulating tumor cells population: 
implications in prognosis and diagnosis 
 
12:00 ς 12:30 - Plenary session 4 : Pernette Verschure, Swammerdam Institute of Life 
Sciences, University of Amsterdam, The Netherlands  
Dynamic epigenetic regulation: Single cells can make the difference 

12:30 ς 14:00 - Lunch break and poster session  

Short oral communications                                                                  
 

14:00 ς 14:15 - Camille Lachat, University of Bourgogne Franche-Comté, Besançon, 
France 
Roles of the lysine demethylase, KDM6B, and the histone methyltransferase, EZH2, 
during epithelial to mesenchymal transition (EMT) 
  



14:15 ς 14:30 - Marvin Sylvestre, University of Rennes 1, France 
KDM6B an epigenetic regulator of lymphoid stroma?  
14:30 ς 14:45 - Perrine Lavalou, Institut Curie, Paris, France 
Conserved functions of rapidly evolving long noncoding RNAs : the long noncoding RNA 
MENHIR/CASC15 acts as a tumor suppressor in cutaneous melanoma 
14:45 ς 15:00 - Laurent Bretaudeau, EpiDrugs Discovery, Saint Herblain, France 
DNA methylation complexes as targets for high-precision epigenetic drugs 

SESSION 2 : Chemical biology of epigenetics organized by EpiChembio COST 

15:00 ς 15:30 - Plenary session 5 : Antonello Mai, Department of Drug Chemistry and 
Technologies, Sapienza University of Rome, Italy  
Up and down in histone methylation: identification of first-in-class dual G9a/LSD1 
inhibitors 
 
15:30 ς 16:00 - Plenary session 6 : {ŀǳƭƛǳǎ YƭƛƳŀǑŀǳǎƪŀǎ, Life Sciences Center, Vilnius 
University, Lithuania  
Chemo-Enzymatic approaches for Epigenomic Profiling of DNA 

16:00 ς 16:30-Coffee break and poster session  

16:30 ς 17:00 - Plenary session 7 : Manfred Jung, Institute of Pharmaceutical Sciences, 
University of Freiburg, Germany  
Chemical tools to interrogate reversible lysine acylation and methylation 
 
17:00 ς 17:30 - Plenary session 8 : Arasu Ganesan, University of East Anglia, Norwich 
Research Park, United Kingdom  
What are HDAC inhibitors good for beyond T-cell lymphoma? 
 

Short oral communications                                                                  
 

17:30 ς 17:45 - Ana Busturia, Molecular Biology Center, University of Madrid, Spain 
Epigenetic and non-epigenetic functions of dRYBP, an ubiquitin binding protein, in 
development and disease 
17:45 ς 18:00 - Darko Bosnakovski, University of Goce Delcev, Stip, R. Macedonia 
Epigenetic modulators as a treatment approach for Facioscapulohumeral muscular 
dystrophy (FSHD) 
18:00 ς 18:15 - Soner Dogan, University of Yeditepe, Istanbul, Turkey 
Comparing miRNA profile in mammary fat pad tissue of breast cancer mouse model 
applied to different types of calorie restriction  

 

20:00  - Gala Diner  

  



DAY TWO, OCTOBER 17TH, 2018 

8:30 ς 8:45 - Reception 

8:45h ς 9:00 - Angela Garding, Covaris  
A streamlined workflow to perform ChIP from FFPE samples 
9:00h ς 9:15 - Clément Proux, Active Motif  
A Multi-Omics approach to define the epigenetic profile of your model system 

SESSION 3 : Epigenetic and transcriptional regulation 

9:15 ς 9:45 - Plenary session 9 : Dominique Guianvarc'h, Institut de Chimie 
Moléculaire et des Matériaux d'Orsay - University of Paris Saclay, France  
Chemical tools for studying DNA and histone methylation  
 
9:45  ς 10:15 - Plenary session 10 : Valentina Boeva, Institut Cochin, Paris, France 
Getting insights into neuroblastoma biology using computational analysis of histone 
modifications 
 
10:15 ς 10:45 - Plenary session 11 : Anaïs Bardet, Ecole Supérieure de Biotechnologie 
de Strasbourg, France 
Transcription factor sensitivity to DNA methylation 
 

Short oral communications  
 

10:45 ς 11:00 - Philippe Arnaud, University of Clermont Auvergne, France 
Transcriptional deregulations in glioma result mainly from DNA-methylation 
independent mechanisms 
11:00 ς 11:15 - Angélique Gougelet, Institut Cochin, University of Paris Descartes, 
France 
The imprinted DLK1/DIO3 locus : a promising target for the treatment of liver cancer 
11:15 ς 11:30 - Leila Tirichine, University of Nantes, France 
Phaeodactylum tricornutum, an emerging model for epigenetic studies in eukaryotic 
systems  
 
SESSION 4 : Epigenetic and immune cancer 
 
11:30 ς 12:00 - Plenary session 12 : Lucia Altucci, Department of Precision Medecine, 
University of Campania, Napoli, Italy  
BRD9 is critical in acute myeloid leukemia 
 
12:00 - 12:30 - Plenary session 13 : Yegor Vassetzky, IGR, University of Paris Sud, 
France 
Viral proteins : epigenetic effectors of lymphomagenesis 
 

12:30 ς 14:00 - Lunch break and poster session  



SESSION 5 : Epigenetic and environment 

14:00 ς 14:30 - Plenary session 14 : Sophie Lelièvre, Center for Cancer Research, 
University of Purdue, West Lafayette, USA 
Risks-on-a-chip to determine the epigenetic effect of mediators of oxidative stress on 
the breast epithelium  
 
14:30 ς 15:00 - Plenary session 15 : Jörg Tost , Laboratory for Epigenetics and 
Environment, Centre National de Recherche en Génomique Humaine, Evry, France 
The impact of the environment and epigenetics on inflammatory and autoimmune 
diseases 
 
15:00 - 15:30 - Plenary session 16 : Marco Tomasetti, Department of Clinical and 
Molecular Sciences, Ancone, Italy  
MiR-126 as epigenetic biomarker: from exposure to cancer development  
 

Short oral communication  
 

15:30 ς 15:45 - Louis Legoff, IRSET, University of Rennes, France 
Transgenerational epigenetic effects in murine prostate tissue were promoted by 
ancestral gestational exposure to chlordecone 

 
 
 
 
 

End of the congress 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

SPEAKERS SESSIONS  



EPIG E NET IC  T HE RAPY  :  BE NC H T O  BE DSIDE   

 

Jean-Pierre ISSA 

Fels Institute, Temple University School of Medicine, 3307 N Broad Street, 

Philadelphia, PA 19140New England Biolabs, Inc., Ipswich, MA 01938, USA 

jpissa@temple.edu 

 

  Epigenetic reprogramming erases the malignant potential of some transformed cells 

and the aim of epigenetic therapy is to achieve some degree of reprogramming in-vivo by 

targeting epigenetic writers/readers. The resultant gene expression response includes 

reactivation of tumor-suppressor genes and differentiation pathways as well as activation of an 

immune response program, all of which contribute to eventual clinical activity. The DNA 

methyltransferase inhibitors azacitidine, decitabine and guadecitabine induce clinically 

meaningful remissions or improvements in 30-60% of patients with myeloid leukemias and 

prolong survival compared to standard approaches including chemotherapy. We have shown 

that this therapy is accompanied by (i) global and gene specific demethylation, (ii) reactivation of 

silenced gene expression, (iii) delayed responses that correlate with early epigenetic 

reactivation and result in clonal elimination and (iv) eventual relapses and resistance the 

mechanisms of which appear to involve genetic evolution in some cases. Multiple other classes 

of epigenetic modifiers have now been targeted therapeutically including histone acetylases and 

deacetylases, histone methylases and demethylases, and readers of the epigenetic marks such 

as the BET family of proteins. Clinical trials of these drugs are ongoing and have already shown 

impressive clinical activity in selected cases. In recent years, we have shown that gene 

expression directed unbiased phenotypic screens can uncover new and repurposed drugs for 

epigenetic therapy (e.g. cardiac glycosides, arsenic trioxide, natural products), and unbiased 

genetic screens have suggested novel targets as well (SWI/SNF proteins, CHD4 etc.). Lessons 

learned from these studies include the distinct roles of DNA methylation (cellular memory) and 

chromatin remodeling (ultimate but transient effector of gene expression) in maintaining gene 

silencing, and the distinct gene targets of various chromatin effectors (e.g. G9A, EZH2, LSD1 

etc.), which may usher in precision epigenetic therapy. An even greater promise of epigenetic 

therapy lies in sensitization to other treatment modalities such as chemotherapy and 

immunotherapy. Ultimately, epigenetic therapy will be integrated into comprehensive treatment 

plans aimed at long term disease control in many human malignancies.  



GE NO MIC  AND NO N-GE NOM IC  RO LE S OF  

M AM M AL IAN «  H ISTO NE  »  LY S INE 

M ET HY LT RANSFE RASE S DU RING  C E LL  F ATE 

C HANGE S 

 

Slimane AIT-SI-ALI 

CNRS - Université Paris Diderot, Sorbonne Paris Cité, Centre Epigénétique et 

Destin Cellulaire, UMR7216, 35 rue Hélène Brion, 75013 Paris, France. 

slimane.aitsiali@univ-paris-diderot.fr 

 

 

  Histone H3 lysine 9 (H3K9) methylation, which is established by different lysine 

methyltransferases (KMTs), such as Suv39h1 and Setdb1, is a central epigenetic mechanism 

involved in cell fate regulation. Here we aimed at deciphering how Setdb1 post-translational 

modifications (i.e. lysine methylation) regulate its activity, interaction with its partners and 

recruitment to chromatin. Our data show that Setdb1 undergoes auto-methylation prior to 

subsequent methylation by Suv39h1. It is known that Setdb1 and Suv39h1 interact, share 

common targets and cooperate in gene silencing. Our current results indicate that Setdb1 

methylation regulates its protein-protein interactions and functions. Moreover, Setdb1 overall 

recruitment to chromatin is affected both by its methylation status and by the absence of 

Suv39h1, at least in ES cells. 

  



LO NG  NO NCODING  RNAS AS  POW E RFU L 

PLAY ERS IN  G L IO B LASTO MA:  T HE  C ASE  OF  

H19 AS  A  M ULT IF ACE TE D REG U LAT O R OF 

G L IOB LAST OM A O NCO GE NIC  PRO PE RT IE S   

 

Silvia Anna CIAFRE 

University of Rome Tor Vergata, Dept. of Biomedicine and Prevention, Rome 

ciafre@uniroma2.it

 

  The still largely obscure molecular events in the glioblastoma (GBM) oncogenesis, a 

primary brain tumor characterized by an inevitably dismal prognosis, impel for investigation. 

Long noncoding RNAs (lncRNAs) are noncoding RNA molecules longer than 200 nucleotides 

that exert several regulatory functions, at both transcriptional and post-transcriptional level. 

Among them, H19 has a recognized oncogenic role in several types of human tumors and has 

been recently shown to correlate to some oncogenic aspects of GBM cells. The working 

mechanisms of H19 in cancer can be either epigenetic or post-transcriptional, the former 

involving the interaction with one or more epigenetic protein modulators, while in the latter H19 

sponges specific miRNAs, with a consequent specific target de-repression. In addition, H19 can 

work as a precursor of miR-675, itself an oncogenic driver in several cancers.  

In our present work, we show that H19 positively influences GBM cells growth and ability to 

migrate and invade. From a mechanistic perspective, we describe a nuclear role for H19, which, 

by interacting with EZH2, contributes to the epigenetic regulation of NKD1, a negative regulator 

of Wnt pathway, in GBM cells. Notably, H19 depletion is sufficient to induce a general decrease 

of H3K27 trimethylation, beside the specific epigenetic regulation of NKD1 promoter. We thus 

present H19 as part of an epigenetic modulation mechanism centered on EZH2, unveiling a new 

perspective on the role of this oncogenic lncRNA in glioblastoma. 

Funding: Fondazione Umberto Veronesi (FUV) and Fondazione Giovanni Celeghin grants to S.A.C.; FIRB 

grant n.RBAP10KJC5 from the Italian Ministry of University and Education (MIUR) to A. Mangiola.  



M E T HY LAT IO N PROF ILE S O F  CANC ER-RE LAT E D 

GE NE S AT  CIRCU LAT ING  TUM OR CE LLS  PO PU LAT IO N:  

IM PLIC AT IO NS IN  PRO G NO SIS  AND D IAG NO SIS 

 

Maria GAZOULI 

Medical School, National and Kapodistrian University of Athens, Athens, 

Greece, Michalakopoulou 176, 11527 Athens, Greece 

mgazouli@med.uoa.gr

 

  Direct analysis of circulating tumor cells (CTCs) can give insights on molecular 

mechanisms underlying systemic cancer cells spread. Additionally, CTCs DNA in the plasma or 

serum of cancer patients provides an opportunity for non-invasive sampling of tumor DNA. It is 

well-known that aberrant methylation of specific genes promoter regions can be a very 

consistent feature of cancer. Recently our group focused to identify the methylation profile of 

colorectal cancer (CRC) cancer-specific genes, Vimentin (VIM) and Secreted frizzled-related 

protein 2 (SFRP2) in CTCs DNA and compared to the corresponding tissue sample. VIM and 

SFRP2 methylation profiles are associated to CRC development and is suggested as specific 

CRC biomarker. Regarding SFRP2 promoter methylation levels, we found a 67.3% (35/52) with 

15 high methylated samples and 73.1% (38/52) with 12 high methylated samples, methylated in 

tissue and CTCs samples respectively. Healthy samples were not found methylated in SFRP2 

promoter. Regarding, the methylation level of exon 1 hVIM in CRC tissue and CTCs samples 

was found 53.8% (28/52) with 2 samples found highly methylated (20-50% methylation) and 

76.9% (40/52) with 10 high methylated samples, respectively. So in this study, we approached 

the methylation analysis of two CRC-specific genes, SFRP2 and VIM that are demonstrated to 

play a critical role in signalling pathways like growth and proliferation, invasiveness, EMT 

phenotype and stemness, in CTCs samples of CRC patients. Generally, the molecular 

characterization of CTCs represents a major challenge nowadays, since through this way we 

look forward to understanding the importance of CTC heterogeneity in the same patient and the 

potential role of individual CTCs with specific characteristics in cancer. 

  



DY NAM IC  E P IGE NE T IC  REG ULAT IO N:  

SING LE  C E LLS C AN MAKE T HE 

D IFF ERE NC E   

 

Pernette VERSCHURE 

Swammerdam Institute for Life Sciences, University of Amsterdam, Science 

Park 904, 1098 XH Amsterdam 

p.j.verschure@uva.nl

 

  How dynamic epigenetic interactions emerge in single cells and how they contribute to 

biological functionality is still largely unresolved. Single-cell technologies noted that identical 

cells in a population have inherently variable gene activity levels impacting cell survival under 

fluctuating conditions. The use of epigenetically engineered mammalian cells and dedicated 

experimental and computational tools to modulate the epigenetic composition, have turned out 

to be extremely powerful to interpret such epigenetics-related heterogeneity
1,3

.  

Epigenetic dynamics is expected to play a crucial role in the development of pathological 

conditions for example as driver of breast cancer progression after treatment. Estrogen receptor 

positive (ER+) breast cancer cells are strikingly heterogeneous and upon endocrine treatment 

defined resistant cell subpopulations are detected. We put forward that cell-to-cell variability in 

epigenetic regulation allows particular cell types to escape from treatment taking transcriptional 

bursting into account
2
. This single cell approach, pinpointing the role of epigenetic plasticity in 

pathological conditions, opens an unexplored exciting field of research with great potential for 

individualized medicine.  

References 

1.Beckman W, Vuist IM, Kempe H, Verschure PJ. (2018) : Cell-to-cell transcription variability as measured by single 

molecule RNA FISH to detect epigenetic state switching. Methods Mol Biol 1767: 385-393.  

2.Magnani L, Frigè G, Gadaleta RM, Corleone G, Fabris S, Kempe H, Verschure PJ, Barozzi I, Vircillo V, Hong SP, 

Perone Y, Saini M, Trumpp A, Viale G, Neri A, Ali S, Colleoni MA, Pruneri G, Minucci S. (2017): Acquired CYP19A1 

amplification is an early specific mechanism of aromatase inhibitor resistance in ERŬ metastatic breast cancer Nat 

Genet 49:444. 

3.Wijchers PJ, Krijger PH, Geeven D, Zhu Y, Denker A, Verstegen MJ, Valdes-Queszada C, Vermeulen C, Janssen M, 

Teunissen H, Anink-Groenen LC, Verschure PJ, de Laat W. (2016): Cause and consequence of tethering a subTAD to 

different nuclear compartments. Mol Cell 61: 461.   



UP AND DO W N IN  H IST O NE  ME T HY LAT IO N:  

IDE NT IF IC AT ION O F  F IRST- IN-C LASS DU AL 

G9A/LSD1 INH IB ITO RS 

 

Antonello MAI 

Department of Drug Chemistry and Technologies, Sapienza University of 

Rome, Italy 

antonello.mai@uniroma1.it

 

  In humans, histone methylation pattern results from the balance between lysine 

methylation and demethylation. LSD1 is a histone demethylases able to remove methyl groups 

from H3K4me1/2 marks and is part of a repressive complex including also REST and HDAC1/2. 

This enzyme plays a crucial role in the epigenetic modulation of gene expression resulting 

overexpressed in several types of tumours [1]. An increase in methylation level induced by the 

H3K9 histone methyltransferase G9a is equally associated with the onset of various tumours. 

Therefore, both enzymes represent a valuable target in cancer chemotherapy. Our investigation 

of quinazolines as H3K9 methyltransferase/demethylase inhibitors led us to identify MC3774, a 

Lys-mimicking derivative displaying dual G9a/LSD1 inhibition. In particular, MC3774 showed 

IC50 values of 1.2 and 0.44 µM on G9a and LSD1, respectively [2]. In MV4-11 leukemia cells, 

MC3774 showed antiproliferative activity with IC50 = 0.89 µM. Considering these observation, 

we worked on the synthesis of several analogues of MC3774, by inserting at the C2 quinazoline 

position alkylamino functions with different length, and at the C4 position various aryl-alkyl 

functions, with the aim to increase the selectivity towards LSD1 and to improve the potency in 

AML cells. 

[1] J.W. Hojfeldt, K. Agger and K. Helin. Nat. Rev. Drug Discov. 12 (2013) 917-930. 

[2] V. Speranzini, D. Rotili, G. Ciossani, S. Pilotto, B. Marrocco, M. Forgione, A. Lucidi, F. Forneris, S. 

Velankar, A. Mai and A. Mattevi. Sci. Adv. 2 (2016) 1-8. 

  



CHEM O-ENZYMAT IC  APPROAC HE S F OR 

EPIG E NO M IC  PROF IL ING  OF  DNA 

 

Saulius KLIMASAUSKAS 

Institute of Biotechnology, Life Sciences Center, Vilnius University, Vilnius 

10257, Lithuania  

saulius.klimasauskas@bti.vu.lt

 

  Modification of cytosine to 5mC in CG dinucleotides is part of epigenetic regulation of 

gene function in vertebrates and thus the modification profiles are tissue-specific and can often 

be associated with the occurrence and progression of human disease. We have previously 

redesigned the methyltransferase reaction for covalent transfer of larger chemical entities by 

engineering the catalytic center of bacterial DNA methyltransferases and employing synthetic 

AdoMet analogs with transferable reporter or functional groups [1,2]. The developed chemo-

enzymatic approach named mTAG permitted a highly targeted functionalization and labeling of 

natural DNA and tRNA, miRNA, rRNA [3-4]. Using the mTAG labeling technology, we have 

recently proposed a novel concept in analysis of DNA modification patterns named Tethered 

Oligonucleotide-Primed sequencing (TOP-seq). The new approach relies on selective read out 

of genomic regions from covalently tagged individual unmodified CpG sites. This is achieved via 

a previously unknown feature of DNA polymerases to prime the DNA strand synthesis from an 

oligonucleotide probe covalently tethered at the target site thereby producing the adjoining 

regions for sequencing and precise genomic mapping. Pilot TOP-seq analyses showed an 

accurate, robust and highly sensitive detection of long-range and gene-level differential 

methylation among human tissues and neuroblastoma cell types demonstrating its potential 

applicability for epigenomic disease diagnostics [5].  

1.G. Lukinaviļius et al., J. Am. Chem. Soc., 2007, 129, 2758-2759. 

2.G. Lukinaviļius et al., ACS Chem. Biol., 2013, 8, 1134-1139. 

3.E. Kriukienǟ et al., Nature Commun., 2013, 4, 2190. 

4.M. Tomkuvienǟ et al., Adv. Exp. Med. Biol., 2016, 945, 511-535. 

5.Z. Staġevskij et al., Mol. Cell, 2017, 65, 554-564 

  



CHEM IC AL  T OO LS TO  INTERRO GATE 

REV E RSIB LE  LY S INE  ACYLATIO N AND 

M ET HY LAT IO N 

 

Manfred JUNG 

Inst. Pharm. Sci., University of Freiburg, Germany 

manfred.jung@pharmazie.uni-freiburg.de

 

 

  Epigenetics is defined as inheritable changes in the phenotype of a cell or an 

organism that are regulated by mechanisms other than changes in the DNA sequence. 

Epigenetic mechanisms respond to external signals, e.g. chemicals, stress or nutrition, and 

affect transcriptional regulation. Epigenetics may preserve these effects even if the initial 

stimulus is not present any longer. It may be as stable as a genetic alteration but is still 

principally reversible. In this talk reversible histone acetylation and methylation as key 

mechanisms of epigenetics are introduced, selected targets and case studies from our own 

research on histone modifying enzymes as potential drug targets are highlighted.  



WHAT  ARE  HDAC INH IB ITORS G OO D 

F OR BE YO ND T-C E LL  LYM PHOMA? 

 

Arasu GANESAN 

School of Pharmacy, University of East Anglia, Norwich NR4 7TJ, United 

Kingdom 

a.ganesan@uea.ac.uk

 

 

  Histone deacetylases (HDACs) are the most heavily investigated epigenetic enzymes 

for drug discovery applications. At the present time, five HDAC inhibitors are approved drugs 

while others are in various stages of clinical development. Neverthless, the approved HDAC 

inhibitors are not first-line therapy for any cancers, and their use is limited to relatively rare 

haematological malignancies despite showing efficacy against other tumours in animal models. 

Will HDAC inhibitors fulfil their early promise? I believe the answer is yes, as there are now 

compounds with high levels of selectivity between HDAC isoforms. Such compounds may be 

specifically tailored for particular therapeutic indications while avoiding side effects due to non-

selective inhibitors. Other promising options under investigation include combination therapy 

and HDAC inhibitors with dual mechanisms of action. I will give illustrative examples of these 

approaches based on our work.   

  



CHEM IC AL  TOOLS FO R STUDY ING  DNA AND 

H IST O NE  M E T HY LATIO N 

 

Dominique GUIANVARC'H 

Institut de Chimie Moléculaire et des Matériaux d'Orsay 

Synthèse de Molécules et de Macromolécules Bioactives 

University of Paris Saclay, France 

dominique.guianvarch@u-psud.fr

 

  Epigenetics defines the changes in gene expression that are not coded by the DNA 

sequence and are inheritable. Epigenetic phenomena can govern many important biological 

processes, including gene transcription silencing, embryonic development, cellular 

differentiation and cell cycle control. Furthermore, an alteration of the epigenetic landscape has 

been linked to certain pathologies. Chemists can contribute to a better knowledge of this field by 

different ways: (i) by designing drugs that are able to reverse abnormal epigenetic landscape in 

cancers (medicinal chemistry approach); (ii) by developing methods for quantifying and 

characterizing these chemical modifications (analytical chemistry approach); (iii) by developing 

chemical probes to better understand the precise role of each epigenetic player involved in 

regulation of gene expression (chemical biology approach). In the last years, we developed 

some chemical tools in each of these areas. Some examples illustrating these chemical 

approaches will be discussed. 

  



GET T ING  INS IGHT S INTO NE URO BLASTOM A 

B IO LO GY  U SING  COM PUTAT IO NAL 

ANALY SIS  OF  H IST O NE  MO DIF IC AT IO NS 

Valentina BOEVA 

Institut Cochin, Inserm U1016, Centre National de la Recherche Scientifique 

(CNRS), Unité Mixte de Recherche (UMR) 8104, University Paris Descartes 

UMR-S1016, Paris, France 

Valentina.Boeva@inserm.fr

  ChIP-seq is used by thousands of research studies to profile histone modifications in 

cancer. However, methods developed for normal diploid genomes, when applied to cancer 

samples, can result in false discoveries due to the presence of copy number aberrations 

distorting the ChIP-seq signal. In order to circumvent this issue, our group has developed a set 

of ChIP-seq data analysis methods for cancer (http://boevalab.com/tools.html), including  

Å HMCan: a method to call ChIP-seq peaks and normalize read density profiles for copy number 

bias [1], 

Å LILY: a method to identify super-enhancer regions in cancer [2]. 

We applied HMCan and LILY to detect super-enhancer regions in 25 neuroblastoma cell lines 

and 6 patient derived mouse xenografts. Analysis of super-enhancer landscape in these 

samples suggested that neuroblastoma cells can be in two different epigenetic and 

transcriptional states. Single cell analysis showed that both states can co-exist in the same 

patient. The more differentiated state was associated with amplification or high expression of 

the MYCN oncogene and high activity of noradrenergic transcription factors: PHOX2B, GATA3 

and HAND2. The less differentiated state was characterized by the high activity of the AP-1 

transcription complex and transcription factors like PRRX1 and RUNX1. Furthermore, we 

demonstrated that cells in a less differentiated (neural crest-like) state were less sensitive to 

chemotherapy independently of their genetic background [2]. 

References: 

1.      Ashoor et al. Bioinformatics, 2013, 29(23): 2979-2986 

2.      Boeva et al. Nature Genetics, 2017, 49(9):1408-1413 

  



TRANSCRIPT ION F AC TO R SENSIT IV ITY  T O 

DNA M ET HYLAT IO N  

 

Anaïs BARDET 

CNRS UMR 7242ESBS, 300 Bd Sébastien Brant 67412 Illkirch  

anais.bardet@unistra.fr

 

  Active regulatory regions are occupied by transcription factors (TFs) and display a 

defined chromatin state. While the relevance of chromatin in gene regulation is undisputed, it is 

controversial whether a chromatin state is a consequence of or prerequisite for TF binding. 

Since TFs differ in their sensitivity to chromatin (e.g. pioneer TFs), the relationship between 

chromatin and TF binding is factor-specific and context-dependent. We measured the effect of 

DNA methylation at CpG dinucleotides on the genomic binding landscape of TFs by using 

DNase I hypersensitive sites (DHS) as a comprehensive indicator of TF binding. Monitoring 

changes in DHS reveals that removal of DNA methylation in mouse embryonic stem cells does 

not globally perturb the DNase I landscape. This argues that binding of most TFs expressed in 

stem cells is not limited by DNA methylation. Importantly however, defined TFs such as NRF1, 

recognizing sequence motifs containing CpGs, reveal sensitivity and appear to compete with 

DNA methylation for binding. Finally, our results establish a TF hierarchy where binding of DNA 

methylation insensitive TFs enables sensitive TF binding sites to become unmethylated and 

accessible. This work reinforces the principles of cooperative binding of transcription factors and 

sheds light on their interplay with DNA methylation. 

  



BRD9 IS  CR IT IC AL  IN  ACU TE 

M YE LOID  LEU KE M IA 

 

Lucia ALTUCCI 

Department of Precision Medicine, University of Campania "Luigi Vanvitelli", 

Vico L. De Crecchio 7, 80138, Napoli, Italy  

lucia.altucci@unicampania.it 

 

 

  Leukemia is characterized by genetic and epigenetic mutations resulting in selection 

of cancer stem cells, which are unable to differentiate. While genetic alterations are difficult to 

target, the epigenome is intrinsically dynamic and readily offers new therapeutic strategies. 

Thus, identifying cancer-specific context-dependent targets and unraveling their biological 

function may open up new therapeutic perspectives. Here, we identify bromodomain-containing 

protein 9 (BRD9) as a critical target required in acute myeloid leukemia (AML). We show that 

BRD9 is overexpressed in AML cells including ex vivo primary blasts compared to normal 

counterparts. By targeting BRD9 expression in AML, we observed an alteration in proliferation 

and survival, ultimately resulting in the induction of apoptosis. Intriguingly, genome-wide 

profiling revealed that BRD9 binds enhancer regions in a cell type-specific manner, regulating 

cell type-related processes. We unveil a novel BRD9-sustained pathway. Our findings identify a 

previously undescribed BRD9-dependent axis as critical for leukemia maintenance, suggesting 

BRD9 as a potential therapeutic target. 

 

  



VIRAL  PRO T EINS:  E P IGE NET IC  EFF ECT O RS 

O F  LYM PHO M AG E NE SIS   

Yegor VASSETZKY 

1 UMR8126, Université Paris Sud - Paris Saclay, CNRS, Institut Gustave 

Roussy, 94805 Villejuif, France; 

2 LIA 1066, French-Russian Joint Cancer Research Laboratory, 94805 Villejuif, 

France, 119334 Moscow, Russia 

vassetzky@igr.fr

 

  Recently we discovered a novel mechanism explaining how B-cell lymphomas might 

be induced during HIV infections. HIV-positive subjects have an increased risk to develop 

specific lymphoma subtypes including Burkitt lymphoma (BL). We recently found that viral 

transactivator of transcription (Tat) protein, which is released by infected cells into the blood 

stream, could remodel the B-cell nucleus bringing together the potential translocation partners, 

the MYC loci at the chromosome 8 and the  IGH  loci at the chromosome 14, thus increasing the 

probability of the t(8;14) translocation characteristic of BL. Tat induces the mobility of the MYC 

locus in the nucleus via induction of DSB in the vicinity of the MYC gene and its further repair by 

NHEJ (Germini et al., 2017). We shall discuss this and other mechanisms by which Tat du HIV-

1 and its functional homologue Zta de lôEBV can induce lymphomagenesis.  
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  In order to understand how to reduce the risk for chronic diseases related to metabolic 

changes like cancers, we need to decipher how environmental detrimental factors such as 

pollutants and high fat/high sugar dietary components modify the cells and their 

microenvironment. Similarly, the search for bioactive compounds from medicinal plants and 

fungi that would help decrease cancer risk requires the study of their impact on mechanisms of 

cancer onset. The chemical modifications on DNA and histones constitute the epigenome that, 

at any given time, controls gene expression. Since cancer onset is fundamentally linked to an 

altered epigenome, it is essential that the investigations of deleterious and protective 

environmental factors focus on epigenetic pathways. I will present how organs-on-a-chip, the 

state-of-the-art in vitro models prepared with humans cells, play a central role in this endeavor 

and might provide population-specific answers regarding how to modulate cancer risk. Oxidative 

stress, a paramount mediator of cancer related to pollution, psychological stress and unhealthy 

diet will be used as an example of how we can build a multi-organs-on-a-chip screening system. 
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  Epigenetic modifications add additional layers of information on top of the bare 

genomic sequence thereby dramatically extending the information potential of the genetic code. 

The field has gained great momentum in recent years as it has become clear that epigenetics 

plays a key role in disease. While initially epigenetic research has focused on the analysis of 

epigenetic alterations in cancer, research in recent years has demonstrated that alterations are 

also present in nearly all complex diseases include autoimmune and inflammatory diseases, 

allergic disorders as well as neurodegenerative and psychological disorders. Allergic and 

inflammatory diseases such as spondyloarthritis, inflammatory bowel diseases (IBD) and 

psoriasis are on the rise in the Western world and well-known disease-protecting and -driving 

factors such as microbial and dietary exposure, pollution and smoking mediate their influence 

through alterations of the epigenetic landscape. In this presentation, I will review key facts on 

the involvement of epigenetic modifications in inflammatory and allergic diseases and 

summarize the lessons learned from epigenome-wide association studies (EWAS). I will 

highlight some of the challenges when analyzing epigenetic modifications such as the cell-type 

specificity of epigenetic modifications. Using both our own and published data, I will show the 

potential of epigenetic changes for various clinical applications: as diagnostic tools, to assess 

tolerance following immunotherapy, or possibly predict the success of therapy at an early time 

point. 
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  MiRNAs have been classified as epigenetic modulators. They can affect mRNA target 

expression, or also be target of epigenetic modifications at transcription level. Alteration of 

miRNA expression plays an important pathogenic role in linking exposure to environmental toxic 

agents with their pathological consequence, including cancer development. MiR-126 has 

emerged as player in human tumour; its dysregulation affects cell growth, angiogenesis and 

metastasis. MiR-126 is located within its host gene EGFL7 and underwent methylation-

mediated silencing, or DNA hydroxymethylation responsible for enhancing transcriptional 

activity. Asbestos exposure induces miR-126 expression as adaptive mechanism, while 

decreasing in the asbestos-related malignant mesothelioma (MM). The methylation at the 

EGFL7-promoter partially explains the miR-126 down-expression: a strict relationship between 

MiR-126 expression and methylation status was not found. The PARP1 may be involved in the 

transcription control by affecting chromatin structure. As well, it was suggested that a cancer 

stroma cross-talk induced repression of MiR-126 to facilitate angiogenesis and invasion. Altered 

MiR-126 levels can be proposed as biomarker of early biological effects and predictive of the 

future appearance of cancer only when the alteration is irreversible. 
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  Epigenetic enzymes EZH2 and KDM6B catalyze methylation and demethylation of the 

epigenetic mark H3K27me3(trimethylation of lysine 27 of histone H3),respectively. The 

trimethylation status of lysine 27 of histone H3 has been previously described to lead to the 

inhibition of transcription of downstream genes. Despite their opposite roles, these enzymes 

have already been described to be involved in Epithelial to Mesenchymal Transition (EMT) 

and/or tumor aggressiveness and metastasis formation in various cell models or cancer 

subtypes. Studying the roles of these enzymes during EMT could therefore lead to the 

improvement of cancer treatment efficiency since metastasis formation has been described to 

be one of the main factors linked to bad prognosis in cancer.  

During our project, we analyzed EZH2 and KDM6B expressions in vivo in lung tumor biopsies 

(n=100) using IHC assay and in vitro in the lung cancer cell line A549 using RT-qPCR and 

Western-blotting. EMT marker expressions, cellular migration and invasion capacities were 

analyzed after modulation of EZH2 or KDM6B activity and expression. Moreover, ChIP-

sequencing analysis was performed against H3K27me3, EZH2 and KDM6B to identify 

epigenetically-regulated promoters of genes involved in EMT. Finally, ChIP-qPCR were 

performed, following EMT induction, to confirm these data.  

In our cohort, KDM6B and EZH2 expressions in non-small cell lung cancer tissues have been 

correlated with each other and correlated with the mesenchymal marker VIMENTIN. In the lung 

cancer cell line A549, overexpression of EZH2 and KDM6B both led to an activation of the 

mesenchymal phenotype. Moreover, chemical inhibition of EZH2, but more significantly KDM6B, 

led to an induced mesenchymal phenotype, both at the molecular and the functional level. 

Certain genes are highly up- or down-regulated during EMT and may be direct target genes of 



EZH2 or KDM6B to ChIP-seq data. We therefore hypothesized that KDM6B and EZH2 may 

present similar or different target genes during EMT. 

To conclude, both EZH2 and KDM6B, despite their antagonist activity, showed an important 

function in the regulation of EMT in the A549 cell line model. Some preliminary ChIP data 

obtained recently suggest that KDM6B and EZH2 target genes may be specific of each enzyme 

during EMT. Since we hypothesized that the partner proteins of these enzymes may control 

their recruitment on their target promoters during in EMT, we will next analyze the nature and 

composition of EZH2 and KDM6B complexes recruited on target promoters during EMT. 

Altogether our data will allow us to: 1) characterize the molecular roles of the lysine 

demethylase KDM6B and the histone methyltransferase EZH2 during EMT; 2) identify new EMT 

biomarkers regulated by epigenetic modifications and, 3) propose new epigenetic-based 

therapy strategies to regulate EMT/metastatic cancer cells. 

 

Key-words: KDM6B, EZH2, EMT, Epigenetics, Cancer, Metastasis 
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  Secondary lymphoid organ (SLO), such as lymph nodes (LN), play a key role in the 

establishment, the activation and the specificity of the adaptive immune response. Indeed, SL0 

are partly composed of specialized lymphoid stromal cells which support lymphocytes and 

provide their migration with the expression of chemokine and cytokine. These lymphoid stromal 

cells are divided into three principal subsets: the fibroblastic reticular cells (FRC) which 

organized mesenchymal stromal network of the T-cell zone, the follicular dendritic cells (FDC) 

which contribute to the attraction of B and T cells in the germinal center (GC) and to the GC B 

cells selection, and the reticular marginal cells (MRC) which provide SLO structure. These cells 

derived from mesenchymal progenitors that are not fully characterized in human, but their 

differentiation is under the control of TNFŬ/LTŬ1ɓ2 produced by immune cells.  

It is well known that differentiation of mesenchymal stem cells (MSC) into different cell fate 

involved lineage-specific epigenetic changes, however nothing is known about the epigenetic 

network that regulates the normal lymphoid stroma development. Interestingly, few studies 

describe that NF-kB pathway activation can induces epigenetic modulation by the induction of 

EZH2 and KDM6B expressions. We decided to focus our attention on KDM6B, a histone 3 

lysine 27 demethylase, and investigated his role in our in-vitro model of lymphoid stromal cells 

differentiation into FRC-like cells. Our preliminary results, demonstrated a role of KDM6B in 

normal lymphoid stromal cell differentiation, and showed that inhibition of KDM6B by a specific 

KDM6B inhibitor, GSK-J4, partly inhibits lymphoid stromal cells phenotype observed by down-

regulation of lymphoid stromal cells genes (PDPN, CCL19, VCAM1, CCL2 and CXCL10). 

Surprisingly, we also observed an increase of KDM6B in a in-vivo model of tertiary lymphoid 

organ (TLO) after 2 days. 

Altogether, our work shows for the first-time potential involvement of epigenetic modulation in 

lymphoid stromal cells differentiation in normal and pathological setting. 

Keywords: Lymphoid stromal cells, Epigenetic, KDM6B  
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  The identification of diverse target genes involved in cancer progression is crucial to 

decipher the mechanisms underlying cancer and to develop effective targeted therapies. 

LncRNAs (long noncoding RNAs) are molecularly similar to messenger RNAs but lack protein 

coding potential. Their deregulation and misexpression, as well as the presence of mutations in 

lncRNA loci have been linked to many diseases, including cancers such as melanoma. 

Melanoma is the cancer of skin pigmented melanocyte cells responsible of the death of around 

55000 people world-wide each year. While more than 20 lncRNAs have been reported to be 

associated with melanoma in human patients, the majority of the studies used cell lines rather 

than animal models. To characterize the impact of lncRNAs on melanoma aggressiveness in 

vivo, zebrafish was used as an oncology model sharing multiple skin genetic, histological and 

physiological similarities with human. The impact of lncRNAs on melanomagenesis was tested 

by reverse genetics using an NRASG12-melanoma-driven zebrafish model and by xenografts of 

human melanoma cells. Among tested lncRNA zebrafish mutants, we identified the 

lncRNAmenhir(Melanoma Hindrance long noncoding RNA) that acts as a melanoma tumor 

suppressor. Menhir-/- zebrafish displayed impaired melanoma aggressiveness characterized by 

(1) accelerated tumorigenesis, (2) decreased mutant survival, (3) increased melanoma severity 

and (4) increased metastatic potential due to a higher permissiveness to melanoma cell 

invasion. To assess if the tumor suppressor function of zebrafish menhir is conserved 

throughout evolution, we expressed CASC15 (Cancer Susceptibility 15), the human syntenic 

ortholog of menhir, in zebrafish melanocytes and tested for the rescue of themenhir-/-

phenotype. Despite lack of sequence conservation between menhir and CASC15, CASC15 

expression mitigated the mutant menhir melanoma phenotype as evidenced by reduced 

melanoma progression, decreased tumorigenesis and enhanced survival of zebrafish affected 

with melanoma. In summary, our results identify a novel melanoma-associated lncRNA with an 

in vivo tumor suppressor function.  
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  The methylation/demethylation of promoters are important mechanisms to regulate the 

transcription at a gene-specific level. In fact, the level of methylation of numerous gene 

promoter is associated to pathological state, in oncology as well as in other therapeutic areas. 

Thus, understanding the molecular mechanisms of methylation/demethylation may represent 

new opportunities for drug development. 

The DNMTs and TETs carry the catalytic roles of the methyl transferase and demethylase 

enzymes, respectively. However, a myriad of proteins has been recently described as targeting / 

regulatory factors, that participate in a complex network, capable to drive gene-specific 

methylation/demethylation.  

Previous studies have established the importance of the DNMT3A/ISGF3g complex in the 

resistance of glioblastoma cells to the standard treatment, based on temozolomide and 

irradiation, in patient-derived primary cultures and xenografts. This specific complex appears to 

regulate the expression of genes involved in the apoptotic response, which results in reduced 

sensitivity to the treatment. The disruption of this complex allows to restore the sensitivity to the 

treatment. In contrast, some complexes were shown to be critical for the maintenance of normal 

cell functions. As an example, the disruption of the DNMT1-UHRF1-PCNA complex generates 

large and widespread demethylation across the genome and to be highly tumorigenic. 

As a consequence, targeting epigenetic molecules needs to be finely designed to achieve the 

desirable selectivity. 

The DNMTs-targeting drugs that are currently approved were mostly designed as catalytic 

inhibitors, then they do not integrate the organization of the methylation machinery. In practice 

these generations of drugs showed only modest improvements in patient status, possibly due to 

unbalanced regulation of pro-oncogenic and anti-oncogenic genes. Based on more recent 

knowledge, the development of allosteric inhibitors is envisioned as a promising development 

path. 
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  Epigenetic regulation of gene expression requires the function of protein complexes 

whose specific biochemical activities post-translationally modify histones. These modifications, 

such as histone mono-ubiquitylation, affect chromatin compaction and, consequently activation 

or repression of gene expression. Until recently it was thought that the epigenetically 

implemented ñsilencedò or ñactiveò transcriptional states are fixed and permanently inherited. 

However, it now seems that these transcriptional states can be reversed, indicating plasticity of 

epigenetic regulation. 

The RYBP (Ring and YY1 Binding Protein) protein, known in Drosophila as dRYBP, is a 

phylogenetically conserved epigenetic factor with ubiquitin binding activity. Studies showing that 

the RYBP/dRYBP protein functions in epigenetic regulation as well as studies in flies showing 

that it has the capacity to modulate the ñsilencedò or ñactiveò transcriptional states by chromatin 

dependent mechanisms will be presented. Additionally, evidence supporting the roles for the 

RYBP/dRYBP protein in biological processes such as apoptosis mediated by chromatin- and 

transcription- independent mechanisms will also be presented. Work in flies and mice support 

the idea of the importance of maintaining, perhaps through microRNAs regulation, homeostatic 

levels of RYBP/dRYBP to achieve normal development. Investigations proposing a role for 

microRNAs in the control of RYBP/dRYBP levels as well as results showing its role in cancer 

are discussed. 
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  Facioscapulohumeral muscular dystrophy (FSHD) is a dominant inherited disease with 

prevalence estimated between 1:833 to 1:20000. It is caused by the loss of silencing of 

macrosatellite D4Z4 repeats located in the subtelomeric region of chromosome 4 (4q), 

commonly referred to as the FSHD locus. Silencing of the locus is impaired by a reduction in the 

number of D4Z4 repeats, down to less than 11, or by rare mutations of SMCHD1, a gene 

involved in repeat induced silencing. Each D4Z4 repeat contains a copy of the DUX4 gene, a 

double homeobox transcription factor that is normally expressed in early embryonic 

development and testes. Loss of silencing of the locus leads to DUX4 transcription starting from 

the last D4Z4-repeat unit, which ultimately causes deleterious myogenic effects.DUX4 functions 

as a potent transcriptional activator through a mechanism involving p300/CBP. When expressed 

at low levels, DUX4 impairs the transcription of myogenic regulators and abolishes myogenic 

differentiation, and at high levels induces rapid cell death. Mouse models created based on 

DUX4 induction in skeletal muscle recapitulate the signature phenotype of FSHD. Here we will 

present our latest finding of DUX4-induced genome-wide perturbation of epigenetic status and 

discuss how epigenetic modulators can abolish this effect. Our discovery will open opportunities 

for developing specific therapies for FSHD based on the direct inhibition of DUX4. 
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  Beneficial effects of calorie restriction (CR) has been shown in variety of 

pathophysiological conditions such as diabetes, asthma, neurological diseases, cardiovascular 

diseases (CVD), ageing and cancer.  In general, two different types of CR have been applied in 

studies; chronic calorie restriction (CCR) and intermittent calorie restriction (ICR).  Although 

CCR have been applied in most studies, the beneficial effects of ICR have been studied in less 

extend with conflicting results.  No matter what the outcome of these studies are, the exact 

molecular mechanism of CR in physiological and/or pathophysiological conditions remains to be 

elucidated. The aim of the present study was to test and compare the application of two different 

types of CR methods; chronic calorie restriction (CCR) and intermittent calorie restriction (ICR) 

in mammary tumor development in MMTV-TGF-Ŭ transgenic mouse model starting at week 10 

until week 82 of mouse age. Transgenic mice were enrolled in three different dietary groups; ad 

libitum (AL), CCR (15% of CR application compared to AL group) or ICR (one week 60 % CR 

application following three weeks AL feeding in cyclic manner) groups.  Animals were observed 

weekly to see MT development. Mammary Fat Pad (MFP) of animals   were collected at weeks 

10, 49/50 and 81/82 of mouse age to check MT development by pathological analysis. Afymetrix 

microarray method was used to analyze microRNA expression.  Chi-square test was used to 

analyze MT incidence rates and grades. Although 21.4% (12/56) and 20.4% (18/88) of AL and 

ICR groups, respectively developed MT, only 8.7% (5/57) of CCR group of mice developed MT.  

For each sample total of 3,195 miRNA was analyzed (ebayes ANOVA, n=3).  Then, Ingenuity 

Pathway Analysis (IPA) were used to investigate the roles of miRNAs in adiponectin and/or 

leptin signaling pathways which were reported to play important roles in MT development.  

Compared to CCR group, in MFP tissue of ICR group total of 40 miRNAs were differentially 

expressed (> 2 folds at least).  While 15 of these miRNAs were upregulated, 25 of them were 



down regulated.  Among these miRNAs, four of which were predicted to target adiponectin 

and/or leptin signaling pathways. 

On the other hand, compared to AL group, total of 40 miRNAs were differentially expressed in 

MFP of ICR group (36 of them were up regulated, 4 of them were down regulated).  Among 

these miRNAs, four of which were predicted to target adiponectin and/or leptin signaling 

pathways. In addition, in CCR group total of 22 miRNAs, all upregulated were differentially 

expressed compared to AL group.  Among these miRNAs, two of which, miR29-5b and 

miR6921-5b were predicted to target adiponectin and/or leptin signaling pathways. In 

conclusion, differentially expressed miRNAs among the different dietary groups may play 

important roles in the preventive effects CR application. (Supported by TUBITAK 114S429) 

F i g u r e  1 .  H i e r a r c h i c a l  C l u s t e r  o f  m i R N A s  b e t w e e n  I C R  a n d  C C R  g r o u p s  a t  
w e e k  8 1 .  
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Objectives: 

DNA hypermethylation of CpG islands (CGIs) is a well-defined feature of cancer cells that is 

believed to be the main cause of aberrant gene repression. Nonetheless, a primary role of this 

defect in widespread cancer-associated gene silencing, and more widely in cancer biology, is 

still being questioned.  

Though yet poorly defined, a handful of studies stressed that epigenetic alterations at CGIs 

other than DNA methylation can mediate aberrant expression in cancer. However, because of 

the absence of dedicated integrative studies, many questions remain with respect to the bases 

and extend of these alterations as well as their relative contribution to transcriptional 

deregulations in cancer cells.  

 

Methods: 

Here we used glioma, the most widespread type of brain tumor, to investigate for the cause and 

transcriptional consequences of cancer-associated epigenetics alteration at the 14714 genes 

controlled by a unique CGI-promoter. To this purpose, we have conducted matched DNA 

methylation, copy-number variation, chromatin signatures and transcriptional integrative 

analyses on 70 clinically well characterized IDHwt and IDHmut glioma tumoral samples.  

 

 



Results: 

Our main observation is that the vast majority of transcriptional alterations, that include aberrant 

repression and ectopic expression, are DNA-methylation independent. Among aberrantly 

repressed genes, for instance more than 93% do not display significant DNA methylation 

alteration at their CGI/promoter but rather a gain of H3K27me3. Histone signature alterations 

also characterized ectopically expressed gens that account for about 47 % of the affected 

genes. Counterintuitively, we also observed an unexpected defect associating ectopic 

expression and DNA hymermethylation at a small subset of genes. Strikingly, this type of 

alteration appears to be restricted to homeobox genes, including the 4 HOX loci, in the 

aggressive IDHwt tumors.  

With respect to the underlying causes of these transcriptional alterations, we further observed 

that whatever the type of alteration considered, genes marked by a bivalent, H3K27me3- and 

H3K4me3-, chromatin signature in stem cells are more prone to be misregulated in cancer cells. 

This observation echoes and extend the ñinstructive modelò documented for DNA methylation 

alteration at CGIs. Specifically DNA methylation alteration emerges as only one minority 

outcome of cancer-associated bivalent chromatin deregulations that could thus also lead to 

DNA-methylation independent transcriptional defect at CGI-promoter associated genes. 

Accordingly, our data support that that besides DNA methylation, an ectopic gain of H3K27me3, 

and more broadly of bivalency, is the main cause of aberrant repression in aggressive glioma 

cells. The choice between these alternative aberrant silencing pathways being related to the 

transcription strength of affected genes in pre-tumorigenic cells. 

 

Conclusions: 

Combined our study revisits the consequences and extent of epigenetic alterations in cancer. It 

supports that most of CGI aberrant hypermethylation is not involved in tumorigenesis and 

revealed that transcriptional deregulations rely mainly on a chromatin-based DNA-methylation 

independent mechanism. In addition to provide an original frame to tackle the epigenetic based 

of cancerogenesis these observations are also of importance for the design of drugs that aims 

to target cancer epigenetic defects. 
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  Background & aims : Our current projects aspire to propose microRNAs (miRNAs) as 

therapeutic targets for hepatocellular carcinoma (HCC) with activation of the Wnt/ɓ-catenin 

pathway (å1/3 of HCC). Using miRNA sequencing, we have identified a hundred miRNAs 

deregulated following ɓ-catenin activation in hepatocytes. We promisingly showed that miR-34a 

inhibition halves tumor progression of HCC with ɓ-catenin activation (Gougelet et al., Gut 2016). 

Our aim now is to determine if the targeting of a panel of 54 miRNAs produced from the 

DLK1/DIO3 locus could be of therapeutic benefit. 

Methods : This project is realized on transgenic mice exhibiting an over-activation of ɓ-catenin 

signaling following the deletion of its main inhibitor Apc (ApcKO). This Cre-lox-based model is 

liver-specific and inducible by tamoxifen injection. Depending on the dose of tamoxifen, mice 

either wholly exhibit hepatocytes with ɓ-catenin over-activation or develop tumors, with a 

genetic program similar to those of human HCCs (Colnot et al., PNAS 2004 and Gougelet et al., 

Hepatology 2014). 

Results : In ApcKO hepatocytes and tumors, ɓ-catenin activation was associated with an 

upregulation of all members of the imprinted DLK1/DIO3 locus, including the 54 miRNAs, the 

long non-coding RNA MEG3, and the coding RNA DLK1, either expressed from the maternal or 

the paternal strand (Fig.1A). This means that ɓ-catenin activation altered the DLK1/DIO3 locus 

imprinting ï a phenomenon also observed in a subgroup of human HCC with ɓ-catenin 

mutations. Using deep-sequencing approaches in ApcKO hepatocytes, we showed that ɓ-

catenin directly bound upstream of the locus and promoted its hypermethylation in intragenic 

regions, presuming a direct regulation by the ɓ-catenin and DNA methylation ï the locus 



induction being lower in the presence of demethylating agents. Kinetic sorting of ApcKO 

hepatocytes from the tumoral model revealed that the locus overexpression and 

hypermethylation were observable six days after ɓ-catenin activation, and consequently, they 

are part of early events during hepatocarcinogenesis. Interestingly, in coculture experiments, we 

observed that macrophages also participate to the locus expression in precancerous 

hepatocytes. This argues for an epigenetic crosstalk between non-parenchymal cells and 

hepatocytes through mechanisms, implicating probably exosomes. Regarding to all these 

results, we decided to edit by CRISPR/Cas9 the ɓ-catenin binding site located upstream of the 

DLK1/DIO3 locus to explore how this locus affects liver function and tumorigenesis. Using 

Hepa1-6 cells, a murine HCC cell line exhibiting ɓ-catenin activation, we showed that editing of 

the ɓ-catenin binding site inhibited cell proliferation in vitro (Fig.1C) and slowed promisingly 

tumor progression after allograft into athymic mice (Fig.1D). 

Conclusions : This project supports that the ɓ-catenin-dependent upregulation of the 

DLK1/DIO3 locus in hepatocytes, together with a material transfer with immune cells sustaining 

the locus induction, is implicated in hepatocyte transformation towards a precancerous state. An 

early inhibition of this locus in liver could offer an innovative therapeutic opportunity for HCC. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The DLK1/DIO3 locus is a key component of liver tumorigenesis dependent on ɓ-catenin 

A. Deep-sequencing data concerning the DLK1/DIO3 locus: MeDIP-seq performed with on hepatocytes control or invalidated for Apc (ApcKO) at day 6 (line 1). 

ChIP-seq results obtained with a TCF-4 antibody in ApcKO hepatocytes at day 6 (line 2); Results of RNA-seq and miRNA-seq in ApcKO hepatocytes at day 6 

normalized to control hepatocytes (Ctrl) (line 3). B-D. Editing of the ɓ-catenin binding site upstream of MEG3 impaired tumorigenesis: Successful editing of the 

ɓ-catenin binding site containing Wnt responsive elements (ȹWRE-DLK1) using two guided RNAs (deleted band at 250pb (*)) as compared to the ROSA26 

control (ROSA) (B); Cell proliferation assessed by Xcelligence® (cell impedance) for Hepa1-6 cells (ȹWRE-DLK1) edited for the locus as compared to control 

ROSA26 (n=6) (C); Tumor growth of Hepa1-6 cells edited for the locus allografted into athymic mice as compared to ROSA control (n=4, +/-SEM) ; D : day (D). 

  



PHAEO DAC TY LU M  TRICO RNUT UM,  AN 

E M ERG ING  MO DE L  FO R EP IG E NET IC  

ST U DIE S  IN  EU KARYO T IC  SYST EM S 

Leila TIRICHINE 

UFIP UFR Sciences et Techniques, CNRS UMR6286, Université de Nantes, 

France 

Département de Biologie, Ecole Normale Supérieure, CNRS, Inserm, PSL 

Research University, Ecology and Evolutionary Biology Section, Institut de 

Biologie de l'École Normale Supérieure (IBENS), CNRS UMR8197 INSERM 

U1024, 46 rue dôUlm 75005 Paris, France 

 

Leila.Tirichine@univ-nantes.fr

 

  Epigenetic regulation mechanisms including post-translational modifications of 

histones, DNA methylation and small RNAs are highly conserved in Phaeodactylum tricornutum 

a single celled eukaryotic species which belongs to diatoms, a highly successful, diverse and 

dominant group of microalgae. P. tricornutum is used since decades for molecular work and is 

an emerging model for epigenetic studies due to its highly conserved epigenetic machinery. In 

contrast to model unicellular fungi Saccharomyces pombe and S. cerevisiae, it displays a full 

complement of epigenetic marks, in some contexts showing features described previously in 

animals and/or plants, and in other contexts being highly novel. We present here the chromatin 

landscape of P. tricornutum and our latest results on the contribution of such model to reveal 

new insights in the regulation of cell differentiation and fate. 
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  Prostate cancer is one of the most frequently diagnosed cancers and it is the cause of 

250.000 deaths in the world every year. It is suggested that exposure to environmental toxicants 

can increase the risk of cancer. Chlordecone (CD) has been used as an insecticide in the past, 

in many countries. It was banned in 1978 in the United States of America (IARC, 1979) and in 

1993 in French West Indies. However, it is predicted that CD pollution in the areas where it was 

used will last in the soil for centuries. This is a major concern with potential health implications 

for the population. It was discovered that exposure to CD is associated with a high risk of 

prostate cancer development (Multigner et al., 2010). In our recent study, we showed that 

gestational exposure to CD causes transgenerational effects in testis tissue (Gely-Pernot et al., 

2018). In this study, we were interested to see whether gestational exposure to CD could affect 

somatic prostate tissue. Method. To understand whether the effects of CD could be 

transgenerational, we used the outbred mouse model and exposed them to low doses of CD 

(100 ug/kg/day) during the gestation period. The male progeny of the exposed animals was 

crossed for three generations. Results. We found morphological changes in the prostate tissue 

in F1 and F3 generation males. Specifically, we found that prostate cells have higher 

proliferating activities. To reveal the epigenetic modifications on the prostate tissue in CD 

exposed mice, we analyzed histone H4 acetylation and histone H3 methylation, as these 

histone modifications are implicated in cancer progression. Immunohistochemistry and 

quantitative Western blot analysis of purified histones showed a global increase in histone H4 

acetylation and decrease in  H3K27me3 the prostate tissues of CD-derived males. 

Transcriptomic analysis by using the RNA-seq technique in CD-derived F3 or control males 

showed that 159 genes (FC>1.5, FDR<5%) were differentially expressed in F3 generation 

males. Among the altered genes, there were genes (Upk1a, Sprr1a, Hoxa7), which are known 



to be implicated in cancer development. We confirmed some differentially expressed gene 

changes in the prostate tissues of F1 males, including HoxA7, Upk1a, Fut4 genes. To reveal 

whether the changes in the prostate are associated with epigenetic alterations, we performed a 

genome-wide analysis of H3K4me3 marks using ChIP-seq technique in F1 prostate tissue. We 

found that 150 regions have altered histone occupancy in CD-derived prostate (FC>2, 

FDR<10%). The altered regions are significantly enriched in genes known to be implicated in 

cancer, including regions nearby E2f3, Ccnd1, Tacstd2, Fut4 and Hox11a genes. Importantly, 

we found that changes of histone occupancies in F1 testis could be detected in spermatozoa of 

F1 males and in the prostate of F3 males. 

Our data strongly suggest that developmental exposure to low dose of CD leads to changes in 

prostate tissue up to several generations following treatment and these effects are likely 

mediated via altered epigenetic features. 

This work was supported by ATIP-Avenir program from Inserm to FS, LL was supported by fellowship from 

Inserm/ARED 
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  Deciphering epigenetic alterations occurring during the onset and progression of 

diseases is critical to characterize human malignancies and helps predict which therapeutic 

interventions will most likely improve clinical outcomes. To make efficient use of collections of 

malignant tissue as well as respective healthy controls existing in tissue banks, we developed a 

rapid and scalable extraction method to isolate chromatin from archived FFPE tissues suitable 

for ChIP.  

We will demonstrate how using Adaptive Focused Acoustics (AFA) technology enables both the 

removal of paraffin from FFPE tissues and subsequent chromatin shearing, to effectively 

recover input material suitable for studying histone modifications and transcription factor binding 

interaction events. This novel technique allows chromatin recovery from FFPE tissue without 

any hazardous Xylene step or time-consuming rehydration series and thereby provides a faster, 

non-toxic alternative to existing workflows. 
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  Active Motif has developed a variety of tools and services to overcome many of 

current challenges in the field of Epigenetics and Transcription Regulation. Apart of our 

rigorously validated kits, antibodies and recombinant proteins, we are offering a series of 

Epigenetic Research Services to better study Chromatin based interactions, Histone 

Modifications and DNA methylation. Epigenetic profiling is critical for understanding these 

underlying mechanisms, unfortunately, no single assay can provide a comprehensive view of 

the epigenetic state of your cells of interest. Here, we present different services offered by 

Active Motif that, when performed in union, can provide a comprehensive understanding of 

epigenetic determinants that are involved in your model system and b eused for tumor profiling, 

biomarker and drug discovery research. Active Motifôs comprehensive service offering includes: 

1) ATAC-seq (Assay for Transposase-Accessible Chromatin using sequencing), which 

interrogates chromatin accessibility changes in your cells or tissues of interest; 2) Mod Spec
TM

, 

which quantifies histone post-translational modifications by mass spectrometry, makingit 

possible to measure global changes of greate rthan 80 different histone modification states in a 

single assay; 3) ChIP-Seq (Chromatin Immunoprecipation Sequencing) experiment, an 

essential tool to study Chromatin and Transciption Biology using tumors cells or tissues as well 

as FFPE samples. Using specific antibodies, we can follow the binding pattern of chromatin 

proteins, elucidating their function and their correlation with different gene regulation pathways; 

4) RNA-Seq, a powerful tool for measuring gene expression ; 5) RRBS (Reduced 

Representation Bisulfite Sequencing) which provides single base-pair resolution methylation 

status at over 75% of CpG islands and over 50% of promoters; 6) RIME (Rapid 

Immunoprecipitation Mass Spectrometry of Endogenous Proteins) which can elucidate 

physically-interacting co-regulators that may be required in establishing the functional specificity 

of your target protein. Together, these assays will provide you with multi-dimensional 

mechanistic insight into the factors and pathways involved in the response of your model 

system.  
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  Epigenetic histones post translational modifications are key players in the regulation of gene 

expression. Amongst all possible modifications, the N-acetylation of the lysine side chains located at the N-

terminal tail of histones is involved in the relaxation of chromatine and contributes to gene transcription. 

This acetylation status is controlled by histone acetyl transferases (HAT) and histone deacetylases (HDAC 

and SIRT). The abnormal expression of HDAC has been linked to the progression of several human 

diseases such as cancers. Therefore, the development of HDAC inhibitors has emerged as a valuable 

therapeutic strategy, with currently four compounds approved by the FDA and a fifth one in China. Recent 

data suggested that combination therapies with HDAC inhibitors may contribute to better clinical results. 

HDACs are zinc-dependant enzymes grouped in a family of 11 proteins (HDAC1-11), grouped in three 

classes: class I (HDAC1-3,8), class II (HDAC4-7,9,10) and class IV (HDAC11). The fourth group of 

deacetylases contains the class III NADH+-dependant sirtuins (SIRT1-7). The standard pharmacophore for 

HDAC inhibitors involves a zinc-binding group (ZBG) linked through a spacer to a ñcapò group in interaction 

with the external solvent accessible surface. We were interested in alternative chemistries to access 

HDAC inhibitors in which the intermediate spacer could be build out of two similar building blocks, one 

bearing the ZBG and on bearing the cap group. By selecting linear alkyl-based spacer, cross metathesis 

appeared to be a short and flexible strategy, provided it supports the presence of highly oxophile functional 

groups such as carbonyl groups.  

This poster summarizes our findings in the application of cross metathesis and the biological evaluations of 

some of the compounds obtained. 

1) Bioorg. Med. Chem. Lett. 2016, 26, 154. 
2) Bioorg. Med. Chem. Lett. 2016, 26, 4955. 
3) Eur. J. Med. Chem. 2016, 121, 451.  
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  The ovarian cancer is the 4th cancer death reason of women. Indeed, despite therapies, 5-

years survival is under 30%. So, it is essential to find new solutions and optimize existing ones. 

Current cancer treatments are based on combined and personalized therapies, but mechanisms and 

actors involved in pathology are variable, so therapies must be adapted to each patient characteristics. 

Our research goal is based on detection of expression level of circulating epigenetics biomarkers 

(epimarks) with a simple blood sample to identify specifically the moment to take the PARP inhibitor 

treatment with the more efficient adjuvant therapy to increase both efficacies. 

It should be noted this work is the winning project of Cancéropôle Grand Ouest/Astra Zeneca funding. 

Results 

A first part of experiments realized on ovarian cancer cells lines shows a PARP inhibitor resistance 

coupled with epimarks apparition. Those observations allow to reveal: 

ü During a first period, PARP inhibitor should be combined with an apoptogenic molecule BH3 

mimetic. This step begins with Noxa methylation level detection and ends with miRNA-622 

expression level detection. 

ü Secondly, PARP inhibitor should be combined with an anti-PDL1 immunomodulatory therapy for 

more efficiency. In this case, the beginning and the end of this part can be detected through the 

PDL1 methylation level detection. 

A second part of experiments realized from blood samples of ovarian cancer patients treated with a PARP 

inhibitor therapy corroborates epimarks presence and their possible use in a personalized therapeutic 

protocol.   

Conclusion 

Our work supports the idea of circulating epimarks may be used to adapt PARP inhibitor therapy.  
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Context  

Peritoneal metastatic colorectal cancer chemotherapy has evolved in the past few years, in 

particular with the use of oxaliplatine which doubled median overall survival : from 11 to 21 

months. Moreover, routes of administration progressed as well : the development of Pressurized 

Intraperitoneal Aerosol Chemotherapy (PIPAC) allows administration of chemotherapy directly 

in the abdominal cavity. Unfortunately, resistance to oxaliplatine can't be avoid. This is why our 

research focused on this phenomenon. 

Results 

We showed that oxaliplatin acquired resistance is characterized by miR-92a-3p overexpression 

in Tumor EXosomes (TEX), which induces the loss of BIM expression, a pro-apoptosis protein, 

so oxaliplatine-induced apoptosis is reduced.  

Then, we focused on mechanisms inducing miR-92a-3p overexpression, and exosomal 

addressing. We showed that oxaliplatin is able to demethylate miR-92a-3p promoter and E2F1 

recruitment on this promoter. Moreover, E2F1 is also recruited on SYNCRIP promoter, a protein 

implicated in miRNA addressing in exosomes. 48h after oxaliplatine treatment, miR-92a-3p 

recruitment on SYNCRIP is increased.  

Conclusion 

Oxaliplatin-resistance is due to demethylation of miR-92a-3p promoter and its overexpression, 

but also to SYNCRIP overexpression which induces the addressing of miR-92a-3p in 

exosomes. Now, we are studying this phenomenon in patient's blood, in order to correlate miR-

92a-3p overexpression and overall survival.  
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  Epigenetics has emerged during the last decade as an important research field in the context of normal and 

pathological processes. We have considered the characterization of the epigenetic networks that control osteoblast 

function has a new and original approach to uncover potential targets for osteoanabolic therapy for osteoporosis and 

beyond. We aimed to identify epigenomic regulators which are involved in osteoblast phenotype and differentiation. This 

study consists of siRNA screening for epigenomic regulators of osteoblastic differentiation and validation of the most 

interesting hits.  

To do this, we have developed a colorimetric alkaline phosphatase (ALP) assay for the initial high-throughput screening 

in96 well-plates and we chose to use the FhSO6 human cell line (fetal osteoblast progenitors from fetal bone marrow 

stroma) that has high ALP activity and reduced type 1 collagen expression after dexamethasone stimulation. We 

haveemployed a custom siRNA library targeting 347 epigenetic regulators which contain siRNAs mainly against histone 

and chromatin modifiers, DNA methylation partners and histone chaperones. 

Based on the GUItars software statistical analysis, we have identified 38 siRNAs that significantly increased and 28 

siRNAs that strongly decreased ALP activity. We confirmed that the Polycomb2 group proteins (EZH2, SUZ12) down-

regulate ALP activity. Conversely the inhibition of the H3K27 demethylase KDM6A shows a decrease in ALP activity as 

previously reported. We also identified several members of the others known epigenetic complexes such as BAF 

(ARID1A, ARID2, SMARCC1) and NuRD (MTA2, HDAC2) complexes that have not been yet identify as potential 

regulator of osteoblast differentiation. The epigenetic regulators that exhibit the strongest effect on ALP activity were 

KDM5D (JARID1D) that specifically demethylates Lys-4 of histone H3, PRDM11that contains a PR domain similar to the 

SET domain of histone methyl transferases and RING1, a transcriptional repressor that is associated with the multimeric 

Polycomb group protein PRC1 complex. 

We have chosen KDM5D for further validation because one of its paralog, KDM5B, has formerly been shown to be a 

key component of a potent epigenetic switch that controls mesenchymal cell fate into osteogenic lineage. We have 

shown that inhibition of KDM5D expression during osteoblastic differentiation significantly increases ALP activity, ALP, 

OCN and PTH-R expression evaluated by qPCR, but has no effect on Runx2 mRNA expression in FhSO6 cell line and 

in BM-hMSC. We have also shown that expression of KDM5D is not regulated at the mRNA level during osteoblast 

differentiation.  

In conclusion, our results suggest that KDM5D is a good target to increase osteoblast differentiation and that inhibitors 

of KDM5D could be consider for testing in preclinical model of osteoporosis. 
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Polycomb Repressive Complex 2 (PRC2) methylates lysine 27 of histone H3, a repressive mark 

associated with silencing of genes involved in cell differentiation and fate during organogenesis in 

multicellular species.  However, little is known about PRC2 and its associated mark in unicellular 

organisms. The marine diatom Phaeodactylum tricornutum is a single celled species with different 

morphotypes and shows a high conservation of all the 4 components of PRC2 complex (Enhancer of zeste 

(E(z)), Extra Sex Comb (Esc), Suppressor of zeste 12 (Su(z)12), Nucleosome remodeling factor 55 kDa 

subunit (Nurf-55) ) as well as the presence of  H3K27me3 demonstrated by mass spectrometry and 

western blot. Here, we performed Chromatin Immuno-Precipitation (ChIP) followed by deep sequencing in 

two morphotypes (fusiform and triradiate) and used the updated annotation of P. tricornutum to 

comprehend the role of H3K27me3 in unicellular organisms. We demonstrated that enhancer of zeste is 

the methyltransferase responsible of trimethylation of lysine 27 of histone H3 and that H3K27me3 target 

genes provide cells with a specific morphology. CRISPR cas9 knock out of enhancer of zeste in the two 

morphotypes causes the depletion of H3K27me3 and disturbs cell shape. We present here the functional 

annotation of the differentially targeted genes and their putative role in cell fate in unicellular species. Our 

work brings for the first time new insights into the role of H3K27me3 in cell differentiation and fate in 

unicellular organisms and will help understand the ancestral function of PRC2 and its associated mark 

H3K27me3 considering the position of P. tricornutum in the tree of life. 
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  Modulation of activity of epigenetic eraser, NAD-dependent protein deacetylase sirtuin 2 

(SIRT2), recently emerged as promising therapeutic strategy for the treatment of many diseases, including 

Parkinsonôs disease, depression, some types of cancers, necrotic injuries (ischemic stroke, myocardial 

infarction) etc. Contrary to therapeutic potential, none of SIRT2 inhibitors reported to date has been 

approved for the market. Some of the most common problems with current SIRT2 inhibitors include poor 

potency, selectivity and pharmacokinetic prfiles which justify further development of novel inhibitors [1].  

Available X-ray structures with poorly resolved loops around binding site, different shapes of binding 

pocket for different inhibitors observed and reported molecular docking simulations with loose correlation 

with experimental activity [2,3] still cannot give us true insight into structure-activity relationship for SIRT2 

inhibitors which is fundamental for design and optimization of selective inhibitors with low nanomolar 

activity and preferable pharmacokinetic profiles.  

The Aim of this study was to explore conformational space of sirtuin2-inhibitor complexes and to further 

enrich available crystallographic structures with dynamical information in order to develop more efficient 

virtual screening (VS) protocol. 

Starting from five different crystallographic structures of SIRT2 co-crystalized with inhibitors, total of 1.5 µs 

of molecular dynamics (MD) simulations in explicit solvent has been performed. GRID-based 3D 

descriptors and linear discriminant analysis were used for virtual screening. Essential dynamics analysis 

revealed significant conformational flexibility of SIRT2-inhibitor complexes, overall binding site flexibility 

and multiple binding modes of inhibitors. Several atomistic models of SIRT2-inhibitor complexes which 

correspond to estimated free energy minima were extracted and used for structure-based VS study. 

Developed VS model performed significantly better compared to models obtained from X-ray structures, 

where tenfold increasement of early enrichment factors is the most prominent result (Fig. 1). This model 

was used for prospective screening of commercial database of compounds. Several chemotypes of 

potential novel SIRT2 inhibitors have been identified, including some known BET bromodomain scaffolds 

announcing potentially dual acting SIRT2/BET bromodomain inhibitors. Moreover, this study is the largest-



scale molecular dynamics study performed on SIRT2 reported so far. Results from our simulations 

revealed some important details on structure-activity relationship. Obtained virtual hits are in the process of 

experimental confirmation.  

 

 

Figure 1. Retrospective screening results. 
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  Among Breast Cancer (BC) subtypes, Triple-Negative Breast Cancer (TNBC) is the most 

aggressive, lacking efficient and specific treatment to date. Since a subpopulation of TNBC cells has been 

referred as Cancer Stem Cells (CSC) and that epigenetics was demonstrated to play a critical role in stem 

cell biology in general, we aim at investigating the possibility to reprogram TNBC tumor cell lines through 

various alterations of epigenetic modulators.  

Our approach consists in first optimizing a multi-parametric High-Content Screening (HCS) assay relying 

on phenotypic readouts such as expression of TNBC positive and negative markers, cell behavior and 

viability. Subsequently, our experimental approach consists in using this HCS assay to investigating genes 

of interest, through functional genomic approaches, including siRNA knockdown, CRISPR-Cas9 knockout 

and CRISPR activator (CRISPRa) or small molecules. 

To date, a pilot siRNA screen revealed few issues in our assay that needed to be fixed before carrying out 

the entire screen. Regarding TNBC markers, either in nucleus or at the membrane, we had to improve the 

experimental conditions and ultimately decide to first focus on membrane markers. This newly redesigned 

screening assay is currently being implemented on our integrated robotic platform. In addition, using a cell 

viability readout we were also able to identify several genes that when knocked down induce cell toxicity. 

We are currently looking at the specificity of this phenotype in others cancer cell types. 

This poster will present our HCS assay development process and results, along with our pilot siRNA 

screen data and future plans. 
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Background. In this study, we examined the effects of an insecticide, chlordecone (CD, also known as Kepone) on 

ovarian development. CD has endocrine disrupting effects; it has the capacity to bind to estrogen receptors (ESR1 and 

ESR2), and can trigger aberrant responses by altering estrogen signaling. Epidemiological studies have suggested that 

exposure to CD at environmental levels could increase the risk of prostate cancer (Multigner et al., 2010). Since most of 

the CD-related laboratory experiments were done on adult animals, the effects of CD gestational exposure on ovarian 

function are largely unknown. Gestational exposure to toxicants is of particular concern as many of the developmental 

processes are sensitive to their effects, and the exposed fetuses could have problems in adulthood. The reproductive 

system in females is very vulnerable to toxicant exposure during embryonic period because the germ cells undergo to 

meiosis, during which homologous recombination (HR) takes place and it requires the formation of double-strand breaks 

(DSBs) throughout entire genome. The coordinated activities of a large number of epigenetic and chromatin-remodeling 

factors are required for correct repair of DSBs, so any exposure to toxicants during this period could lead to the 

formation of gametes with genetic errors and aneuploidy. In a recent study, we showed that gestational exposure to CD 

leads to transgenerational effects that are associated with a decline in germ cell number and sperm count for up to three 

generations in male mice (Gely-Pernot et al., 2018). We hypothesized that embryonic exposure to CD could impact the 

oocyte development program in females. 

 Methods. To prove our hypothesis, we exposed pregnant outbred Swiss mice to a low dose of CD (100mkg/kg/day) at 

E6.5 to E15.5. This window corresponds to somatic-to germ-line-transition and also meiosis. We studied the formation 

of DSBs at E15.5 by immunostaining the ovarian surface spreads with DSBs binding protein, DMC1. We analyzed the 

morphology of the adult ovaries by H&E staining of the paraffin sections. Epigenetic marks were assessed by 

immunostaining with antibodies specific for histone marks enriched in active chromatin. We used RT qPCR method to 

reveal the gene expression changes.  

Results. Our data shows that gestational exposure to CD affects female meiosis: there was an increase in the DSBs 

numbers in the CD-derived oocytes, the genes implicated in DNA repair were overexpressed, suggesting an inefficient 

DSB repair. In adult animals, we found that gestational exposure to CD leads to increase in atretic (nonfunctional) 

follicles and delays puberty. The gene expression analysis revealed that estrogen signaling- and oocyte development-

associated genes were altered in adult ovaries. We found evidence of an increase in DNA damage in the ovary of 

adults. Specifically, we identified an increase in H4 acetylated and ɔH2AX marks, which are usually enriched at sites of 

DNA damage.  

Conclusion. Overall, our study clearly demonstrates that gestational exposure to low dose of CD impairs the female 

reproductive system. 

This work was supported by Atip-Avenir program to FS, LL was supported by ARED/Inserm 
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  Researchers have long been looking to developing an effective treatment for malignant pleural 

mesothelioma (MPM), a very rare and highly aggressive cancer of the pleura, for which to date, no uniform curative 

treatment strategy has been identified. MPM is associated in most cases with asbestos exposure, and its incidence is 

currently increasing worldwide and is expected to peak around 2020.  

Recently, it has been shown that epigenetic drugs could be very efficient in terms of cytotoxicity for several types of 

cancers such as mesothelioma. Some of these drugs (Vorinostat,...) are currently in clinical trials; however, their 

effective therapies are limited to the extent that only high doses of these compounds are efficient, still they are toxic and 

not specific which urged the development of new molecules that are more efficient, less toxic, and act in low doses. 

In this study, we characterized newly synthesized histone deacetylase inhibitors (HDACIs) provided by chemistsô 

collaborators from Poitiers University in comparison to VPA and SAHA. Toxicity was evaluated on immune cells 

implicated in anti-tumor immune responses, then the immunogenicity of Meso96 cell line treated with HDACIs in 

combination with the hypomethylating agent 5-azaCdR (Decitabine) was studied by measuring NY-ESO-1 expression, a 

cancer testis antigens (CTAs), and recognition of treated Meso 96 cells by a specific NY-ESO-1 CD8 + T-cell clone 

through measuring IFN-ɔ production. Finally, the effect of these combinations was tested on the mRNA expression of 

PD-L1, an inhibitory molecule of the immune response. Whereas all HDACIs were toxic for immune cells at high 

concentrations, VPA and the hydroxamate ODH presented a particular toxicity towards T-reg and NK cells. All HDACIs 

increased decitabine-induced CTA expression in Meso96 cells and allowed recognition by CD8+ NY-ESO-1 T-cell 

clone. Only two compounds, NODB and NODH, poorly induced PD-L1 expression.  

This study shows that the best HDACI to increase decitabine-induced CTA expression and to eliminate T-reg, VPA and 

ODH, are also the best compounds to induce PDL-1. This suggests that for mesothelioma, the best strategy would be to 

combine decitabine and HDACI with anti-PD-L1 therapy so as to induce an efficient anti-tumor immune response. 
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