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Message from the Organizing Committee 

In early 2020, similar to life in general around the globe, the Covid-19 pandemic put a spoke 

into the wheels of the 1st Epigenetics in Cancer Symposium in Singapore. While the 

pandemic is far from over and we hope that you and your loved ones are safe, we are grateful 

that about one year later we can finally hold this symposium. As one positive outcome of the 

last year, digital communication has been intensified and many conferences went “virtual”. 

This can certainly not fully replace the casual scientific discussion over coffee or the 

experience of visiting a different scientific hub. Nevertheless, it allows for a much broader, 

international audience to benefit from the exciting research presented over the coming days 

as seen by the diverse registrations from people from more than fifteen countries. 

Epigenetics research has seen some particularly exciting developments in recent years and 

we felt that our research landscapes would strongly benefit from such a venue. This is 

illustrated not least by the exciting line-up of outstanding speakers and we would like to thank 

all of them for their contributions. We are particularly glad to feature many talks by French and 

Singaporean graduate students. 

This symposium is the outcome of a bilateral seed grant co-funded by the Université de Paris 

& the National University of Singapore. Beyond our own existing scientific collaboration, we 

hope to spark new interactions between French and Singaporean scientists and to strengthen 

the existing ties between both cities. We are indebted to our respective host universities for 

their support and we hope that you will make ample use of this opportunity as well. You might 

even find a new collaboration partner! 

We hope that in the future we can welcome all of you again in either Paris or Singapore, but 

until then we warmly e-welcome you to the little red dot. We thank you all for joining us and we 

hope that you will enjoy the vibrant science that is lined up over the next three days. 

Pierre-Antoine Defossez 
Université de Paris, 
France 

Dennis Kappei 
Cancer Science Institute of 
Singapore 
National University of 
Singapore 

Sudhakar Jha 
Cancer Science Institute 
of Singapore 
National University of 
Singapore 
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Scientific Programme  

15 February 2021, Monday 

GMT+1 GMT+8 Description 

8:00 – 8:20 15:00-15:20 Registration and Arrival of Guests 

8:20 – 8:30 15:20-15:30 Welcome Address 

Dennis KAPPEI 

Principal Investigator, Cancer Science Institute of 
Singapore 

Session 1 Chair: Pierre-Antoine DEFOSSEZ 

Principal Investigator, Université de Paris, France 

8:30-8:55 15:30-15:55 Sudhakar JHA 

Principal Investigator, Cancer Science Institute of 
Singapore, National University of Singapore 

“Targeting Epigenetic Regulators for Cancer Treatment” 

8:55-9:10 15:55-16:10 Camille LANDRAGIN 

PhD Student, Sorbonne University / Curie Institute 

“Heterogeneity and Plasticity of Chromatin and 
Transcriptional Landscapes during Initiation and 
Progression of Triple Negative Breast Cancer In Vivo” 

9:10-9:35 16:10-16:35 Slimane AIT-SI-ALI 

Principal Investigator, Université de Paris, France 

“The Lysine Methyltransferase SETDB1 Regulates the 
Epithelial-Mesenchymal Transition in Lung Cancer Cells 
through Shaping the 3D Genome Organization at Key Loci” 

9:35-9:50 16:35-16:50 Ying ZHANG 

PhD Student, Cancer Science Institute of Singapore, 
National University of Singapore 

“H3K27me3-rich Regions (MRRs) can Function as Silencers 
to Repress Gene Expression via Chromatin Interactions” 
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9:50 16:50 Virtual Coffee Break Starts 

10:00-10:30 17:00-17:30 Lightning Talks I (6x 3 mins each) 

10:40-11:10 17:40-18:10 Meet the Speakers Session I  

Dr Sudhakar JHA 

Dr Slimane AIT-SI-ALI 

Prof Ashok VENKITARAMAN 

11:20 18:20 Virtual Coffee Break Ends 

11:20-12:15 18:20-19:15 Keynote Address I 

Geneviève ALMOUZNI 

Team Leader, Curie Institute 

“Histone Variants and Chaperones in Cancer” 

Session 2 Chair: Melissa FULLWOOD 

Assistant Professor, School of Biological Sciences, 
Nanyang Technological University & Principal 
Investigator, Cancer Science Institute, National 
University of Singapore 

12:15-12:40 19:15-19:40 Wee Joo CHNG 

Professor & Deputy Director, Cancer Science Institute of 
Singapore, National University of Singapore 

“Super-Enhancer Profiling Identifies Novel Oncogenes and 
Therapeutic Targets in Multiple Myeloma” 

12:40-12:55 19:40-19:55 Christina MICHAIL 

PhD Student, Université de Paris, France 

“Structural and Functional Characterization of a H3K36 
Methyltransferase SETD2 Mutant Identified in Relapsed 
Pediatric Acute Lymphoblastic Leukemia” 

12:55-13:20 19:55-20:20 Jonathan WEITZMAN 

Principal Investigator, Université de Paris, France 

“Parasite-Induced Cell Transformation” 
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16 February 2021, Tuesday 

GMT+1 GMT+8 Description 

8:00-8:30 15:00-15:30 Arrival of Guests 

Session 3 Chair: Claire ROUGEULLE 

Principal Investigator, Université de Paris, France 

8:30-8:55 15:30-15:55 Edward CHOW 

Principal Investigator, Cancer Science Institute of 
Singapore, National University of Singapore 

“Improving Epigenetic Drug Combination Design” 

8:55-9:10 15:55-16:10 Marie VILLARES 

PhD Student, Université de Paris, France 

“Studying Parasite-Host Interactions to Gain Insights into 
Cell Transformation” 

9:10-9:35 16:10-16:35 Saadi KHOCHBIN 

Team Leader, Université Grenoble Alpes 

“Metabolism-Driven Epigenetics: Decoding a New Histone 
Language” 

9:35-9:50 16:35-16:50 Wai Khang YONG 

PhD Student, NUS Graduate School for Integrative Sciences 
and Engineering, National University of Singapore 

“dCas9 ChIP-MS Reveals the Local Chromatin Composition 
by Label-Free Quantitative Proteomics” 

9:50 16:50 Virtual Coffee Break Starts 

10:00-10:30 17:00-17:30 Lightning Talks II (7x 3 mins each) 

10:40-11:10 17:40-18:10 Meet the Speakers Session II 

Edward CHOW 

Saadi KHOCHBIN  

Wee Joo CHNG     
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Jonathan WEIZTMAN 

Geneviève ALMOUZNI 

11:20 18:20 Virtual Coffee Break Ends 

Session 4 Chair: Jonathan WEITZMAN 

Principal Investigator, Université de Paris, France 

11:20-11:45 18:20-18:45 Dennis KAPPEI 

Principal Investigator, Cancer Science Institute of 
Singapore, National University of Singapore 

“ZBTB48 is a Telomere-Binding Protein and Transcriptional 
Activator” 

11:45-12:00 18:45-19:00 Julie SANCEAU 

PhD Student, Centre de Recherche des Cordeliers 

The Imprinted DLK1/DIO3 Locus as a Key Player in -Catenin 

Driven Tumorigenesis 

12:00-12:25 19:00-19:25 Claire ROUGEULLE 

Principal Investigator, Université de Paris, France 

“Regulation of Human X Chromosome Activity by Long Non-
Coding RNAs” 

12:25-13:20 19:25-20:20 Keynote Address II 

Daniel G. TENEN 

Senior Principal Investigator, Cancer Science Institute of 
Singapore, National University of Singapore 

“KATs, HATs, CRISPR-DiRs, and SPEARs: Regulation of DNA 
and Histone Modifications by Weird Noncoding RNAs” 
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Wednesday, 17th February 2021 

GMT+1 GMT+8 Description 

8:00-8:30 15:00-15:30 Arrival of Guests 

Session 5 Chair: Sudhakar JHA 

Principal Investigator, Cancer Science Institute of 
Singapore, National University of Singapore 

8:30-8:55 15:30-15:55 Reshma TANEJA 

Professor, Department of Physiology,  National University 
of Singapore 

“Role of Lysine Methyltransferases in Rhabdomyosarcoma” 

8:55-9:10 15:55-16:10 Madeleine MOSCATELLI 

PhD Student, Université de Paris, France 

“Exploring the Plasticity of the X Chromosome Inactivation 
in Human Hematopoietic Stem Cells” 

9:10-9:35 16:10-16:35 Pierre-Antoine DEFOSSEZ 

Principal Investigator, Université de Paris, France 

“Epigenetic Regulation of Cancer/Testis Antigens: A Genetic 
and Bioinformatic Study” 

9:35-10:00 16:35-17:00 Denis THIEFFRY 

Professor of Systems Biology, Ecole Normale Supérieure de 
Paris 

“Computational Verification of Large Logical Models, with 
An Application to the Prediction of T Cell Response to 
Checkpoint Inhibitors” 

10:00 17:00 Virtual Coffee Break Starts 

10:10-10:40 17:10-17:40 Lightning Talks III (8x 3 mins each) 

10:50-11:20 17:50-18:20 Meet the Speakers Session III 

Reshma TANEJA 

Pierre-Antoine DEFOSSEZ 
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Denis THIEFFRY 

Dennis KAPPEI 

Claire ROUGEULLE 

11:30 18:30 Virtual Coffee Break Ends 

11:30-12:25 18:30-19:25 Keynote Address III 

Ashok VENKITARAMAN 

Director, Cancer Science Institute of Singapore, National 
University of Singapore 

“Cancer Susceptibility and the Functions of the Breast 
Cancer Gene, BRCA2"

Session 6 Chair: Saadi KHOCHBIN 

Team Leader, Université Grenoble Alpes 

12:25-12:50 19:25-19:50 Melissa FULLWOOD 

Assistant Professor, School of Biological Sciences, Nanyang 
Technological University & Principal Investigator, Cancer 
Science Institute, National University of Singapore 
“Altered 3D Genome Organization and Oncogene Activation 
in Myeloid Leukemia” 

12:50-13:05 19:50-20:05 Marthe LAISNE 

PhD Student, Université de Paris, France 

“Activation of Epigenetically Silenced Genes in Breast 
Cancers: from Bioinformatic Screen to Functional 
Hypotheses” 

13:05-13:30 20:05-20:30 Touati BENOUKRAUF 

Assistant Professor, Memorial University of Newfoundland 
“Interplays between DNA Methylation and Transcription 
Factor Binding Events” 

13:30-13:40 20:30-20:40 Prize ceremony (Lightning) Talks (1st prize + runner-up): 
Prize ceremony (Students) Talks: (1st prize + runner-up): 

Sudhakar JHA 

Principal Investigator, Cancer Science Institute of Singapore 
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13:40-13:55 20:40-20:55 Closing notes  
Pierre-Antoine DEFOSSEZ 

Principal Investigator, Université de Paris, France 
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Targeting Epigenetic Regulators for Cancer Treatment 
 

Abstract: Chromatin-remodeling complexes play an important role in maintaining chromatin 

organization as they create epigenetic code that is read by specific readers resulting in active 

or repressed chromatin. My lab is interested in understanding the regulation of 

chromatinremodeling complexes and their role in cancer prevention and intervention. In this 

symposium, I will share data from two ongoing projects. First project focuses on identifying 

circRNAs that are misregulated in leukemia and its role in regulating epigenetic pathways. 

Modulating the levels of circRNAs ablates cell growth and induces differentiation. The second 

project investigates how histone variants regulate transcriptional response and cells response 

to DNA damaging agents. The mechanistic insights and their biological significance will be 

discussed in the symposium. 

 

Biosketch:Dr. Sudhakar Jha did his Ph.D. on microbial drug resistance from Jawaharlal Nehru 

University in India and then moved to Department of Biochemistry and Molecular Genetics at 

University of Virginia in USA for his postdoctoral work on pathogen-induced cancers. He is 

currently a Principal Investigator at the Cancer Science Institute of Singapore, National 

University of Singapore. Dr. Jha is a cancer biologist with interest in deciphering how 

epigenetic pathways are deregulated during tumorigenesis. His group has identified, purified, 

and characterized multiple protein complexes that are hijacked by pathogens to promote 

growth. 

  

 

Sudhakar JHA 
 

Principal Investigator, Cancer Science Institute of Singapore, 
National University of Singapore  
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Camille LANDRAGIN 
                                                                                                     
PhD Student, Sorbonne University / Curie Institute 
  
 

 
 

Heterogeneity and Plasticity of Chromatin and Transcriptional 
Landscapes during Initiation and Progression of Triple Negative Breast 
Cancer In Vivo 

Abstract: Epigenetics mechanisms, such as DNA methylation, modifications of histone tails 
or nucleosome positioning, contribute to the modulation of gene expression patterns of cells, 
thus defining cell identity, especially during development and cell differentiation. Such 
epigenetic mechanisms play for example a crucial role during mammary gland development. 
It has been shown, that the polycomb repressive complex 2, thanks to the catalytic activity of 
EZH2, plays a key role in lineage specificity and alveolar expansion in the mammary gland by 
the introduction of H3K27 trimethylation marks (Pal B. et al. 2013). 

The epithelial organization of the mammary gland is abrogated in disease, like in triple negative 
breast cancer where a loss of clear mammary cell identity is observed. Several studies have 
also demonstrated a potential switch in cell identity during TNBC tumor progression, from 
luminal to basal-like. We hypothesis that the layout of H3K27me3 in cancer cells could be a 
key molecular player in the definition and dynamics of acquisition of these cell identities. The 
rewiring of the epigenome might give the cancer cell the opportunity to delineate a rapidly 
evolving malignant transcriptional expression program, more plastic than through the 
acquisition of genetic events.  

Our goal is to model the dynamics of acquisition of H3K27me3 chromatin states during tumor 
initiation and progression at single-cell resolution to define the mode of acquisition of aberrant 
epigenomic landscapes. We wish to understand whether tumor-specific epigenomic features 
have been acquired thanks to ‘epigenetic plasticity’ or selection of rare existing chromatin 
features. To do so, we are using a conditional TNBC mouse model and patient samples, and 
an innovative single-cell ChIP-seq technology (Grosselin et al., Nat Genet 2019). Thanks to 
single-cell H3K27me3 landscapes and data mining algorithms we can evaluate the intra-
tumoral heterogeneity of chromatin landscapes and their evolution over time.  
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Slimane AIT-SI-ALI 
                                                                                      
Principal Investigator, Centre National de la Recherche 
Scientifique (CNRS), Université de Paris, France 
 
 

 
 

The Lysine Methyltransferase SETDB1 Regulates the Epithelial-Mesenchymal 

Transition in Lung Cancer Cells through Shaping the 3D Genome Organization 

at Key Loci  

Abstract: SETDB1 histone H3 lysine 9 (H3K9) methyltransferase (KMT) is known to be 

involved in tumorigenesis; however, the exact mechanisms of this involvement remain mainly 

unknown. SETDB1 regulates chromosomal 3D conformation; we recently found that SETDB1 

interacts and could methylate members of the Cohesin complex. CTCF and Cohesin complex 

delimit Topologically Associated Domains (TADs) through direct binding at TAD boundaries. 

CTCF binding to chromatin is inhibited by H3K9 and DNA methylation. H3K9 trimethylation 

(H3K9me3) is a marker of metastasis in lung cancer patients, where SETDB1 gene is 

amplified. SETDB1 overexpression was associated with elevated cell growth and invasiveness 

of lung cancer cells. Here, we addressed the role of SETDB1 in the regulation of 3D genome 

architecture and gene expression patterns in an epithelial lung cancer cell line with different 

expression levels of SETDB1. To this end, we have used RNA-seq, ChIP-seq and HiC, 

combined to in vitro and in vivo functional studies. We found that SETDB1 regulates the 

epithelial-mesenchymal transition in lung cancer cells by regulating gene expression and 3D 

conformation.  

Biosketch: S Ait-Si-Ali is a Principal Investigator at the Centre National de la Recherche 

Scientifique (CNRS) and Paris University (former Paris Diderot Univ). He graduated from the 

Algiers Scientific and Technical University (USTHB), Algeria, and received his PhD in 1998 

from University Pierre et Marie Curie in Paris, France. He joined the CNRS in 2000 after his 

post-doctoral training in Alan P. Wolffe’s laboratory at the National Institutes of Health, 

Bethesda (Maryland, USA). He headed a young team in the Institut André Lwoff (IAL), Villejuif, 

France, before joining the Epigenetic and Cell Fate department in 2009. He is mainly interested 

in regulation of gene expression by chromatin modifications. 

  



 

13 
 

 

 
 
Ying ZHANG 
  
PhD Student, Cancer Science Institute of Singapore, National 
University of Singapore 
 

 
 

H3K27me3-rich Regions (MRRs) can Function as Silencers to Repress Gene 

Expression via Chromatin Interactions 

Abstract: Gene expression patterns are dysregulated in cancer. Clusters of enhancers called 

super-enhancers have been identified to be associated with oncogene activation in cancer 

either via proximity or 3D looping (chromatin interactions). However, gene repression is much 

less well understood, and silencers which can repress gene expression are hypothesized to 

exist but no published genome-wide methods so far. Our hypothesis is that H3K27me3-rich 

regions (MRRs) which can be defined from clusters of H3K27me3 peaks can serve as 

silencers to regulate gene expression via looping. We found that MRRs are highly associated 

with chromatin interactions and GSK343 (EZH2 inhibitor) treatment led to upregulated 

expression of MRR associated genes. To dissect out the function of MRRs, we performed 

CRISPR and found that removal of MRRs can lead to upregulation of target genes which 

further cause cell identity changes such as growth inhibition, cell adhesion and cell 

differentiation. Moreover, we found chromatin interactions landscapes changed after CRISPR 

which may explain gene expression changes. Interestingly, at FGF18 gene locus, we found 

two silencers can work together in a synergistic manner to repress FGF18 expression and 

further inhibit cell growth. To explore the MRR function in vivo, we performed xenograft model 

which showed that MRRs removal caused tumor growth inhibition which may indicate the 

relationship between MRRs and tumor suppressor genes. Taken together, our results 

demonstrate an additional dimension of the epigenetic code by revealing the roles of MRRs 

as silencers which give new insights into gene silencing mechanisms. 
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KEYNOTE ADDRESS I 

 
 
Genevieve ALMOUZNI 
                                                                                      
Head of the Chromatin Dynamics team/Co-Chair of the 
LifeTime Initiative Research Center at the Curie 
Institute, France 
 

 
 

Histone Variants and Chaperones in Cancer 

Abstract: Chromatin organization in the nucleus provides a large repertoire of information in 
addition to that encoded genetically. A major goal for my group involves understanding how 
histones, the major protein components of chromatin, the bricks, can mark functional regions 
of the genome through their variants or post-translational modifications, along with non-coding 
RNA and other chromatin regulators. Errors in the establishment and propagation of these 
chromatin components, possibly involving imbalance in their deposition pathways, can lead to 
mis-regulation of genome functions and pathological outcomes, such as cancer. The 
propagation of centromeric identity represents a model of choice for the study of epigenetic 
mechanisms. Our work has focused on histone chaperones, as architects of chromatin 
organisation and key chromatin determinants of centromere identity. We will present our latest 
findings on this topic in the context of deregulation in cancer. 

 

Biosketch: Geneviève ALMOUZNI, PhD (EMBO member, Member of the French Academy of 
Sciences, fellow of the American Association for the Advancement of Sciences, Director of the 
Research Center of the Institut Curie from sept. 2013 to sept. 2018 and honorary director since 
then) is director of research exceptional class at the CNRS. She is Principal Investigator of the 

Chromatin dynamics team in the Nuclear dynamics research Unit (UMR3664 CNRS/Institut 
Curie) since 1999. She is a world leader in understanding genome organization and function 
during development and disease in particular in cancer. She has combined biochemistry, cell 
biology and physical approaches with advanced imaging to explore chromatin dynamics. 
Active in the field of epigenetics and European actions, she coordinated the EpiGeneSys 
Network of Excellence to move epigenetics towards systems biology. She is highly engaged 
in promoting young scientist career. She received prestigious grants (ERC Advanced Grants) 
and awards including Woman in Sciences FEBS / EMBO (2013) and the grand prix FRM 
(2014). She served on the EMBO Council (Vicechair in 2014), ERC Council (2019), chair of 
the alliance EU-LIFE and co-chairs European FETFlagship initiative LifeTime. 
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CHNG Wee Joo 
                                                                                                     
Professor & Deputy Director, Cancer Science Institute 
of Singapore, National University of Singapore     
 

 
 

Super-Enhancer Profiling Identifies Novel Oncogenes and Therapeutic Targets 
in Multiple Myeloma 

Abstract: Multiple myeloma (MM) is an aggressive neoplastic plasma cell cancer 
characterized by diversely cytogenetic abnormalities. The clinical management of MM remains 
challenge and refractory/resistant to therapy is often seen. Super-enhancers (SEs) have been 
shown to control genes for maintaining cellular identity and also key tumor drivers in various 
malignancies. We used H3K27Ac ChIP-seq together with other system biology tools to profile 
the SE landscapes in MM and uncovered some cell lineage-specific transcription factors (TFs) 
and known oncogenes in MM. Furthermore, by overlapping THZ1-sensitve gene with SE-
associated genes, we identified a number of novel MM oncogenes and druggable kinase. 
Among them, MAGI2 and HJURP have been studied in more details and demonstrated as two 
prominent drivers of myelomagenesis. The expression level of MAGI2 and HJURP confers 
poor prognosis in several MM datasets. MAGI2 silencing in MM cells decreased cell 
proliferation and induced apoptosis.  Interestingly, HJURP SE was specifically observed in 
t(4;14) cells. 4C-seq analysis revealed the physical interaction between HJURP-SE and 
promoter and THZ1 treatment diminished this interaction. Importantly, blocking SE sites by 
CRISPR/Cas9i or silencing HJURP by shRNA led to decreased HJURP expression and cell 
apoptosis, whereas overexpression of this gene promoted cell growth. In conclusion, these 
results not provide novel insight into the MM pathology, but also offer novel, potential 
therapeutic targets, such as MAGI2, and HJURP for the treatment of MM patients. 

 

Biosketch: Professor Wee Joo Chng is the Director of the National University Cancer Institute 
of Singapore (NCIS) at the National University Health System, Singapore (NUHS). He is also 
the Group Director of Research Office at the National University Health System and Vice-Dean 
of Research at the Yong Loo Lin School of Medicine as well as the Deputy Director and a 
Senior Principal Investigator at the Cancer Science Institute (CSI), Singapore, National 
University of Singapore (NUS). Professor Chng is also the Provost’s Chair Professor at the 
Yong Loo Lin School of Medicine, National University of Singapore.  He is a member of many 
international professional committees, such as American Society of Haematology Scientific 
Committee on Plasma Cell Neoplasia, the International Myeloma Working Group and the Asian 
Myeloma Network. He is also involved in a number of Grant Review Committees, Conference 
Organising Committee, Advisory Boards and Steering Committees of Global Clinical Trials. He 
has authored more than 200 publications in many reputed journals, and actively participates 
in clinical trials and has delivered talks in many national and international conferences. He has 
won multiple awards for his research both locally and internationally including the National 
Medical Excellence Outstanding Clinician Scientist Award, the National Medical Research 
Council Senior Translational Research (STaR) Award, The National University of Singapore 
Young Researcher Award, and the Celgene Future Leaders in Haematology Award. 
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Christina MICHAIL 
 
PhD Student, Université de Paris, France  
 

 
 

Structural and Functional Characterization of a H3K36 Methyltransferase 
SETD2 Mutant Identified in Relapsed Pediatric Acute Lymphoblastic Leukemia 

Abstract: Set domain containing 2 (SETD2) is the sole histone methyltransferase responsible 
for trimethylation of lysine 36 on histone H3 (H3K36). This histone mark is pivotal for gene 
transcription, splicing and DNA damage repair. In addition, SETD2 activity has also been 
shown to play a role in cytoskeleton remodeling. SETD2 is considered as a tumor suppressor 
and cancer driver gene which is recurrently mutated in different cancer, notably hematological 
malignancies. However structural and functional analysis of cancer-associated mutations of 
SETD2 remains elusive. In our study, we focused on the de novo recurrent SETD2 L1609P 
mutation which is gained during relapses in pediatric acute lymphoblastic leukemia. We carried 
out different molecular, enzymatic and cellular approaches in order to understand the 
molecular and functional consequences of this mutation which is located in the catalytic SET 
domain of the enzyme. Using purified proteins and specific lysine methyltransferase assays, 
we found that this mutation strongly impairs the mono, di and trimethyltransferase activity of 
SETD2 towards H3K36. Methylation of tubulin α, a non-histone substrate of SETD2 was also 
impaired by the mutation. Experiments carried out on SETD2-deficient cells transfected with 
Wild Type or L1609P SETD2 confirmed that the latter has poor H3K36 methyltransferase 
activity. We determined the crystal structure of the catalytic domain of human SETD2 harboring 
the L1609P mutation in complex with its S-adenosylmethionine cofactor and a histone H3 
peptide at 2.5 Å resolution. We found that the mutant enzyme was still able to bind SAM and 
H3 peptide but the mutation led to the disruption of a beta-strand affecting the geometry of 
certain amino acids in the H3 binding pocket. Altogether, our study describes the first crystal 
structure of a cancer-associated mutant of SETD2 and provides the molecular and functional 
bases for its loss of function. 
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Jonathan WEITZMAN 
                                                                                                     
Principal Investigator, Université de Paris, France 

 
 

Parasite-Induced Cell Transformation 

Abstract: Over a fifth of cancers are of infectious origins, including well-known microbes such 
as viruses (HPV, HBV, EBV) and bacteria (H. pylori). Much less is known about the contribution 
of eukaryotic parasites to cancer etiology. The epigenetics of host–pathogen interactions is 
emerging as an interesting angle from which to study how parasites have evolved 
sophisticated strategies to manipulate the host cell epigenome and cellular machinery for their 
own benefit. In our lab, we study a lymphoproliferative disease induced by the intracellular 
protozoan parasite, Theileria. Infection by Theileria induces a cancer-like phenotype; involving 
uncontrolled host cell proliferation, immortalization and invasion. In contrast to most 
transformation processes, which involve permanent mutations, this tumor phenotype is halted 
by treatment with the theilericidal drug, Buparvaquone, which kills the parasite and blocks cell 
proliferation and metastasis. Theileria transformation thus offers a unique system to study 
signaling and epigenetic mechanisms underlying tumor cell phenotypes. I will discuss work in 
our lab that has identified (i) a parasite-secreted ‘epigenator’ that triggers signaling events, (ii) 
transcriptional and chromatin effectors that receive and integrate signals to initiate precise host 
gene expression programs, and (iii) regulatory feedback loops that maintain the epigenetic 
effects and host cell transformed phenotypes. 

 

Biosketch: Jonathan Weitzman is a full-professor of Genetics at the Université de Paris and 
the founding director of the Center for Epigenetics and Cell Fate (UMR Epigénétique et Destin 
Cellulaire) created by the CNRS and the Université in 2009. He trained at the University of 
Manchester and the University of Oxford, UK. He worked at the Dana-Farber Cancer Institute, 
Harvard Medical School, Boston, USA and was a faculty member at the Pasteur Institute in 
Paris. Jonathan has a background in signal transduction pathways and expertise in gene 
regulatory networks and epigenetic contributions to disease. Jonathan has authored over 60 
research articles and reviews. He has written extensively for non-scientific audiences and his 
first book “30 Second Genetics” has been translated into several languages. Jonathan is also 
passionate about teaching and is heavily committed to training and mentoring young 
researchers; he directs the European Masters’ in Genetics (Magistère de Génétique) at the 
Université de Paris and the Ecole Universitaire de Recherche G.E.N.E. He has spoken at 
TEDx and conferences around the world. Jonathan has led a number of interdisciplinary 
initiatives including the Laboratoire d’Excellence “LABEX Who Am I?” a research consortium 
focusing on questions of identity. 
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Edward Kai-Hua CHOW 
                                                                                                     
Principal Investigator, Cancer Science 
Institute of Singapore, National 
University of Singapore   

 
 

Improving Epigenetic Drug Combination Design  

Abstract: Molecular targeted therapies have become increasingly prevalent in the treatment 
of diseases such as cancer. It is clear now that many classes of therapeutics, including 
epigenetic drugs, have to be given as part of drug combination therapy in order to be truly 
effective. Rationally identifying optimal epigenetic-based drug combinations against 
aggressive cancers, such as bortezomib-resistant multiple myeloma, however, remains a 
challenge. We have developed an experimental-analytical small dataset analytics platform, 
quadratic phenotypic optimisation platform (QPOP), that can rationally identify optimal drug 
combinations against complex diseases. QPOP analysis uses quantifiable phenotypic outputs 
to identify significant effects amongst a set of drugs using a minimal number of experiments 
through parabolic response surface mapping. QPOP was used to identify a DNMT inhibitor-
based drug combination against bortezomib-resistant multiple myeloma that suggests that 
aberrant DNA methylation is a therapeutically targetable mechanism of refractory/relapsed 
multiple myeloma. Beyond rational drug combination design, the efficiency of QPOP allows for 
real time applications in patient-specific optimal drug combination identification. By applying 
QPOP ex vivo towards primary patient samples, effective patient-specific drug combinations 
can be identified. One hurdle to the broader acceptance of epigenetic-based therapies across 
different cancers has been an inability to accurately identify subpopulations that would benefit 
the most from these therapies. By applying QPOP towards patient samples and patient derived 
materials, QPOP has broad applications in both drug development as well as personalised 
medicine. 

 
Biosketch: Edward Kai-Hua Chow is an Associate Professor and Principal Investigator at 
National University of Singapore (NUS) in the Cancer Science Institute of Singapore, N.1 
Institute of Health and the Department of Pharmacology. He received his B.A. in Molecular 
and Cellular Biology from the UC Berkeley and his Ph.D. at UCLA. Prior to joining NUS, A/P 
Chow was an American Cancer Society Postdoctoral Fellow under the guidance of Prof. J. 
Michael Bishop (1989 Nobel Prize in Physiology or Medicine) at UCSF. His research group is 
interested in understanding how to treat specific oncology patients or patient subtypes as well 
as the oncogenic drivers that determine subtype-specific therapy. In particular, his group is 
interested in applying engineering-based analytics towards personalised and precision drug 
combination design. Through the development of quadratic phenotypic optimisation platform 
(QPOP), his group has demonstrated that drug combination design for specific disease 
indications as well as specific patient groups can be quickly achieved in a cost, time and 
sample efficient manner. With an emphasis on haematological malignancies and 
gastrointestinal cancers, this work has been translated into multiple clinical studies as well as 
part of the NUS-UCLA start-up, KYAN Therapeutics. 
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Marie VILLARES 
 
PhD Student, Université de Paris, France  
 

 
 

Studying Parasite-Host Interactions to Gain Insights into Cell Transformation 
 
 

Abstract: Apicomplexa are intracellular eukaryotic parasites that have developed a wide 
range of strategies to optimize their survival within their host cells. They have become 
masters of manipulating their hosts, targeting transcriptional machineries and inducing 
epigenomic remodeling events which lead to veterinary and human diseases. Theileria 
spp. are bovine-specific pathogens that cause disease with significant economic impact 
due to animal mortality and decreased cow productivity. Infection by Theileria causes a 
lymphoproliferative disease in cows with clinical features similar to some human 
leukemias. Theileria-infected lymphocytes and macrophages are transformed and 
immortalized; they display uncontrolled proliferation in vitro, independent of exogenous 
growth factors, and increased ability to migrate and form invasive metastases. Our team 
studies the genetic and epigenetic events involved in Theileria-host interactions and 
parasite-induced transformation. We previously described epigenetic modifications 
impacting host gene expression upon parasite infection. Recently, we established a 
research program to test the role of these epigenetic events in Theileria-host interactions 
in order to reverse this transformed phenotype. We were particularly interested in inhibitors 
of epigenetic enzymes which are already used to treat some cancers. Our project aims at 
repurposing these drugs to target host-parasite interactions. We hypothesize that parasite-
specific epigenetic marks could be therapeutic targets to kill the parasite, without affecting 
host cells. This could lead to new theilericidal agents. Due to the versatility and diverse 
effects of lysine methylation on gene expression, we focused on compounds that inhibit 
lysine methyltransferases or demethylases. These ‘epigenetic drugs’ could impact 
epigenetic modifications in the host cell, in the parasite cell, or both. They should help us 
exploring biological function of these proteins in host-parasite interactions. We are 
currently describing a new parasite specific histone mark and we found compounds that 
affect parasite survival and have a link with host autophagy. 
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Saadi KHOCHBIN 
 
Head of Epigenetic Regulations & Director of Signalling to 
Chromatin at the Institute for Advanced Biosciences, Université 
Grenoble Alpes, France 

 

 

Metabolism-Driven Epigenetics: Decoding a New Histone Language 
 
Abstract: The long-term goal of the research program, which will be presented is the functional 
characterization of the genome bookmarking by a series of new post-translational histone 
modifications. Genome-wide mapping of these new histone marks, crotonylation, butyrylation, 
etc, has already allowed us to discover a functional meaning for these new histone 
modifications. Here we will show how an interplay between acetylation and acylation of 
histones guides bromodomain-containing factors’ activity leading to the establishment of a 
specific epigenome, more specifically in the frame of aggressive acute lymphoblastic leukemia. 
 
 
Biosketch: Saadi Khochbin is the head of “Epigenetic Regulations” at the Institute for 
Advanced Biosciences (Grenoble, France) and the Director of “Signalling to Chromatin” 
Department of this Institute. The Khochbin Lab aims at understanding how the genome 
communicates with its near or distant environment. Most of the research programs are 
developed considering the model of the (haploid) male genome programming, which involves 
one of the most dramatic chromatin remodelling and genome reorganizations, a 
process,essential for life, which has yet remained obscure. In this particular context, the team 
has made a number of important discoveries, which are at the basis of new concepts 
applicable to epigenetics and chromatin biology in general. The team's findings range from the 
discovery and/or functional characterization of novel enzymes and factors regulating histone 
acetylation (i.e., HDAC5/HDAC6/NUT-p300), new histone chemical modifications (i.e., various 
acylations), acetylated histone recognition factors (i.e., Brdt), as well as histone variants (i.e., 
H2A.L.2). These investigations have unveiled unexpected mechanisms of global chromatin 
programming by histone acetylation/acylations, histone variants, non-histone structural 
proteins and bromodomain factors. Applications of this research have also been systematically 
developed in the context of various human pathologies, including cancer, which has led to the 
discovery of powerful new biomarkers and paved the way for new therapeutic strategies.  



 

23 
 

 
 
Wai Khang YONG     
                                                                                                 
PhD Student, NUS Graduate School for Integrative Sciences 
and Engineering, National University of Singapore   
 

 
 

dCas9 ChIP-MS Reveals the Local Chromatin Composition by Label-Free 

Quantitative Proteomics  

Abstract: Identifying locus-specific chromatin composition in vivo remains challenging despite 
a broad applicability across disciplines. Here, we establish chromatin immunoprecipitation-
mass spectrometry using nuclease-dead Cas9 (dCas9 ChIP-MS) coupled to label-free 
quantitative proteomics using comparatively small amounts of input material. To optimise 
ChIP-MS conditions, we used human telomeres as a well-studied chromatin locus and first 
reciprocally enriched multiple direct telomere-binding proteins with protein-specific antibodies. 
We argue that the identification of proteins binding to the same DNA locus void of protein-
protein interactions should be considered a gold standard for ChIP-MS and is a prerequisite 
for dCas9 ChIP-MS to work. Based on these optimised conditions we subsequently 
demonstrate that when combined with a guide-RNA targeting telomeres dCas9 can 
successfully enrich known telomeric proteins. Finally, we applied our dCas9 ChIP-MS 
approach to a unique locus in the human genome and monitored changes in the chromatin 
composition of a silent, but inducible promoter during transcriptional activation. In sum, dCas9 
ChIP-MS allows for a straightforward and convenient single-step enrichment of local chromatin 
compositions. 
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Dennis KAPPEI 
 
Principal Investigator, Cancer Science Institute of 
Singapore, National University of Singapore   

 

 

ZBTB48 is a Telomere-Binding Protein and Transcriptional Activator 

Abstract: Telomeres constitute the ends of linear chromosomes and together with the 
shelterin complex form a structure essential for genome maintenance and stability. Due to the 
end replication problem and active end processing, telomeres shorten with every cell division, 
ultimately leading to cellular senescence. Cancer cells would eventually share this fate. 
However, they (re-)activate mechanisms to defy telomere shortening that are in part 
orchestrated by telomere-binding proteins. In addition to the constitutive binding of the shelterin 
complex, other direct, yet more transient interactions are mediated by the CST complex and 
HOT1, while subtelomeric variant repeats are recognized by NR2C/F transcription factors. 
Recently, we systematically investigated telomere-binding proteins in 16 vertebrate species 
using label-free quantitative mass-spectrometry based proteomics, creating a 
phylointeractomics map of telomeres and identified ZBTB48 as a novel telomere-associated 
factor throughout the vertebrate lineage. ZBTB48 binds directly both to telomeric as well as to 
subtelomeric variant repeat sequences in vitro and in vivo. ZBTB48 is found at telomeres of 
human cancer cells regardless of the mode of telomere maintenance and it acts as a negative 
regulator of telomere length. In addition to its telomeric function, we demonstrated through a 
combination of RNAseq, ChIPseq and quantitative label-free expression proteomics 
experiments that ZBTB48 acts as a transcriptional activator on a small set of target genes. 
Here, I will talk about our most recent work on ZBTB48 as a transcriptional activator and 
ZBTB48-dependent epigenetic changes at individual target genes. 
 
Biosketch: Dennis Kappei is a Principal Investigator and the Head of the Quantitative 
Proteomics Core at the Cancer Science Institute of Singapore (CSI) and an Assistant 
Professor in the Department of Biochemistry in the Yong Loo Lin School of Medicine at the 
National University of Singapore. He obtained his MS degree from Ecole Normale Supérieure 
and University Paris VI and pursued his graduate studies at the Max Planck Institute of 
Molecular Cell Biology and Genetics under the roof of the Dresden International Graduate 
School for Biomedicine and Bioengineering. For his graduate work he was awarded the Georg 
Helm Prize by TU Dresden. 
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Julie SANCEAU  
 
PhD Student, Centre de Recherche des Cordeliers 
 

 
 

The Imprinted DLK1/DIO3 Locus as a Key Player in -Catenin Driven 

Tumorigenesis 

Abstract: Non-coding RNAs (ncRNAs) are described as promising therapeutic target for 
different cancer, including hepatocellular carcinoma (HCC), the fourth leading cause of death 
related to cancer worldwide. In b-catenin mutated HCC (30% of HCC), we discovered that the 
imprinted DLK1-DIO3 locus was globally overactivated, in both mouse and human tumors. 
This locus contains the biggest cluster of ncRNAs and we aim to determine whether its miRNAs 
could be promising therapeutic target. We used a transgenic, inducible, mouse model with a 
hepatospecific inactivation of Apc,which leads to an abnormal activation of b-catenin pathway 
(ApcΔHep). ChIP-seq analysis allows us to identify a site of b-catenin fixation upstream of the 
locus on two WREs (wnt responsive element) leading to 3D DNA’s conformation modification 
(3C), to chromatin opening (ATAC-seq), intragenic hypermethylation (MeDIP-seq) and locus 
induction (RNA-seq) in ApcΔHep hepatocytes. Demethylating agent decreases DLK1-DIO3 
RNAs expression in ApcΔHep hepatocyte. We also observed, in co-culture, the existence of a 
dialogue between hepatocytes and non-parenchymal cells (NPC) for the locus, NPCs from a 
ApcΔHep microenvironment being able to activate the locus in wild type hepatocytes by direct 
contact and secreting factors. Therefore, we used the CRISPR-Cas9 technology to inactivate 
the DLK1-DIO3 locus expression by removing the b-catenin fixation site upstream of the locus 
(ΔWRE). Using murine HCC cells, we observed a significant decrease in ΔWRE cell proliferation in 
vitro, and in tumor growth in vivo in allografts on athymic mouse, associated with a decreased 
of proliferative cell (Ki67). Using AAV8 particles in vivo in ApcΔHep mice, we observed a 
decrease in the expression of DLK1-DIO3 RNAs in ApcΔHepΔWRE hepatocyte with a sharp 
decrease in cell proliferation and a remodeling of microenvironment. Altogether, the locus 
seems to be a key driver of b-catenin dependent HCC tumorigenesis and could be a very 
promising therapeutic target. 
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Claire ROUGEULLE 
                                                                                                     
Principal Investigator, Université de Paris, France 

 
 

Regulation of Human X Chromosome Activity by Long Non-Coding RNAs  

Abstract: X chromosome inactivation (XCI) is an essential developmental process that 
compensates for X chromosome dosage imbalance between sexes in mammals, and 
constitutes a paradigm for epigenetic regulations. Once XCI has been established early in 
development, it is stably maintained across cell divisions for the entire life, with few exceptions. 
Regulation of X-chromosome activity is likely to be linked to sexual-dimorphisms and to human 
pathologies, including cancers.  

Most of our knowledge regarding the dynamics and molecular actors of the process, mainly 
long noncoding RNAs, has been obtained in the mouse, but XCI operates with remarkable 
diversities in different species. We are investigating the molecular basis of such plasticity and 
in particular the contribution of the noncoding genome to the variation of XCI strategies 
between species, focusing on primates. We are using human embryonic stem cells and their 
differentiated derivatives to characterize the multiple steps of X chromosome inactivation and 
to identify regulators of the process in human.  

 

Biosketch: Claire Rougeulle is a group leader and the Deputy Director of the Epigenetics and 
Cell Fate Department at Université de Paris, France. She is also Professor at Ecole 
Polytechnique, and Coordinator of the Labex (laboratory of excellence) research consortium 
“Who Am I?”, which addresses, in a multidisciplinary manner, the question of identity. She 
obtained her PhD in 1996 from Pierre et Marie Curie University, France, and joined the CNRS 
in 1999 after her post-doctoral studies at the Harvard Medical School of Boston. Claire 
Rougeulle has been awarded the CNRS Bronze and Silver Medal in 2007 and 2019, 
respectively. She is EMBO member since 2016. Her main research interest concerns the 
contribution of the noncoding genome to epigenetic regulations and their plasticity in evolution, 
which she tackles in the context of X chromosome inactivation in mammals, a paradigm for 
epigenetic regulations. Her group recently focused on species-specific regulatory processes 
in human X-inactivation. She also contributed to the discovery of long noncoding RNA in the 
context of genomic imprinting. 
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KEYNOTE ADDRESS II 

 
 
Daniel G. TENEN  
                                                                                                     
Professor, Cancer Science Institute of Singapore, 
National University of Singapore     
 

 
 

KATs, HATs, CRISPR-DiRs, and SPEARs: Regulation of DNA and Histone 

Modifications by Weird Noncoding RNAs 

Abstract: In the past decade my laboratory has investigated the role of novel classes of 
nuclear noncoding RNAs (ncRNAs) in regulation of epigenetic marks. Members of one class 
of ncRNAs (DNMT1 interacting RNAs, or DiRs), interacts with the DNA methyltransferase 
DNMT1 to regulate DNA methylation, and we have now developed methods to demethylate 
and activate silenced genes in a gene specific manner using CRISPR-DiRs. A more recently 
isolated class of nuclear ncRNAs, the SPEARs, recruit the lysine acetyltransferase TIP60 to 
acetylate the variant histone H2AZ.1 to activate transcription of genes such as c-Myc in S 
phase. Other studies are pursuing RNAs which regulate (inhibit) the ability of polycomb to 
methylate histones. These studies emphasize the role of noncoding RNAs to regulate genes 
by affecting epigenetic marks. 

 

Biosketch: Dr. Tenen was born and raised in Southern California, attended UCLA with a major 
in Applied Math and Physical Chemistry and Harvard Medical School, with postdoctoral 
research training in the laboratory of David Livingston at Dana Farber Cancer Institute, as well 
as clinical training with a residency in internal medicine at Brigham and Women’s Hospital and 
Board Certification in Medical Oncology at Dana Farber. He established his own independent 
laboratory in 1984 at Harvard Medical School, and since 2008 a Principal Investigator at the 
Cancer Science Institute of Singapore. For the past 35 years his lab has studied gene 
regulation in normal differentiation and cancer. His laboratory has contributed to understanding 
the role of transcription factors in cell differentiation and disruption of these pathways in 
leukemia, lung cancer, and liver cancer. Current efforts include basic studies understanding 
gene regulation with an aim to manipulate gene expression as a basis for targeted stem cell 
therapy; the role of the stem cell oncofetal protein SALL4 in leukemia and solid tumors; and 
noncoding RNAs, including antisense RNAs, RNA editing, and noncoding RNAs in gene 
regulation, methylation, and cancer. Recent studies demonstrated that RNA can regulate DNA 
methylation and can be utilized to induce demethylation in a gene-specific manner. 
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Reshma TANEJA  
                                                                                                     
Professor, Department of Physiology, National University of 
Singapore  
 

 
 

Role of Lysine Methyltransferases in Rhabdomyosarcoma  

 

Abstract: Rhabdomyosarcoma is the most common soft-tissue sarcoma in children in which 
myogenic precursor cells fail to undergo differentiation. There are two major subtypes: alveolar 
rhabdomyosarcoma characterized by expression of PAX3-FOXO1 fusion protein; and the 
embryonal type, which is fusion-negative. Current standard of care is ineffective in high risk 
disease. Epigenetic de-regulation is a hallmark of cancer. To identify chromatin modifiers that 
sustain tumor growth and underlie the myogenic differentiation defect in RMS, we performed 
epigenetic screen and found that inhibition of lysine methyltransferases that mediate H3K9 di-
methylation significantly impact viability of RMS cell lines. I will discuss our recent findings on 
G9a/EHMT2 and GLP/EHMT1-dependent pathways that mediate the differentiation block in 
RMS. 

 

Biosketch: Reshma Taneja got her Ph.D. degree from the Indian Institute of Science. She did 
her postdoctoral training in the laboratory of Prof Pierre Chambon at the IGBMC in France. 
Her own laboratory, initially at the Mount Sinai School of Medicine in New York and currently 
at the National University of Singapore, has a long-standing interest in understanding the 
epigenetic landscape during skeletal muscle differentiation and its de-regulation in human 
myopathies. She has received multiple awards including a Scholar Award from the Leukemia 
and Lymphoma Society and the Basil O’Connor Award in the USA; as well as Faculty 
Research and Teaching Excellence Awards in Singapore. 
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Madeleine MOSCATELLI 

PhD Student, Université de Paris, France 

Exploring the Plasticity of the X Chromosome Inactivation in Human 
Hematopoietic Stem Cells.  

Abstract: X-chromosome inactivation (XCI) is a paradigm for epigenetic regulation involving 
lncRNAs. This process is essential to equalize the dosage of X-linked gene products between 
females and males in mammals. The main actor of the process is XIST, an X-linked lncRNA 
that coats the chromosome from which it is expressed and initiates a cascade of events that 
leads to its silencing. Once XCI is triggered, it is extremely stable in differentiated cells, and 
does not require XIST RNA coating1. Abnormal XIST expression and XCI patterns are 
generally observed in some cancers, such as breast2 and ovarian tumour3. Interestingly 
unusual maintenance of the XCI have been observed in the hematopoietic system4-6 
suggesting that in this context the XCI has a different regulation. In addition to that it was 
shown that female mice models carrying a deletion of XIST in hematopoietic stem cell (HSC) 
develop highly aggressive hematopoietic cancers, indicating that XIST is required to prevent 
cancer development in vivo7. In order to understand how XCI could be regulated in the 
hematopoietic system and thanks to a computational analysis we studied the expression of 
the different known regulators of XCI in human. Surprisingly, XACT (X active coating transcript) 
a human-specific long non-coding RNA that could play an antagonistic role of XIST activity 
during embryonic development8-9 is re-expressed in this context. By combining transcriptional 
interference and genome editing approaches we explore if XACT can regulate the XCI in this 
context. In parallel, using human embryonic stem cell XIST negatives we are studying the 
impact of the lack of XIST during the differentiation of hESC into HSC in human. Interestingly 
we show that hESCs lacking XIST fail to properly engage in the HSC fate and that the few 
HSC cells obtained are not competent for differentiation. Our study will allow us to deepen our 
knowledge about the mechanism and actors of XCI regulation in human physiological contexts, 
an obligatory prerequisite for the identification of pathways leading to altered XCI profiles in 
human cancer. 
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Pierre-Antoine DEFOSSEZ 

Principal Investigator, Université de Paris, 
France 

Epigenetic Regulation of Cancer/Testis Antigens: A Genetic and Bioinformatic 

Study 

Abstract: The proper tissue-specific regulation of gene expression is essential for 
development and homeostasis in metazoans. However, the illegitimate expression of normally 
tissue-restricted genes —like testis- or placenta-specific genes— is frequently observed in 
tumors; this promotes transformation, but also allows immunotherapy. Two important 
questions are: how is the expression of these genes controlled in healthy cells? And how is 
this altered in cancer? We have investigated these questions with genetic screens, 
bioinformatic approaches, and functional studies and will report our recent progress. 

Biosketch: Pierre-Antoine Defossez has been studying transcriptional regulation for his whole 
career. His PhD in Lille, France, focused on transcription factors of the ETS family and their 
role in cancer. His postdoc, with Lenny Guarente at MIT, dealt with SIR2 and its role in aging. 
After he set up his independent lab in Paris, Pierre-Antoine focused on epigenetic regulation 
in mammals, with an emphasis on DNA methylation, and the proteins that bind methylated 
DNA. 
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Denis THIEFFRY 

Professor and Team Leader,  

Ecole Normale Supérieure / CNRS / INSERM, Institute of Biology of 
the Ecole Normale Supérieure (IBENS), France  

Computational Verification of Large Logical Models, with An Application to the 

Prediction of T Cell Response to Checkpoint Inhibitors  

Abstract: At the crossroad between biology and computational modelling, systems biology 
has proved to be an important ally to gain a mechanistic understanding of biological systems. 
But as our knowledge accumulates, the size and complexity of mathematical models increase, 
calling for the development of efficient dynamical analysis methods. In this study, we take 
advantage of generic computational techniques to enable the dynamical behaviour of complex 
cellular network models. A first approach, called "model verification", enables the formalisation 
and the automated verification of validation criteria for whole models or selected subparts, 
thereby greatly facilitating model development. A second approach, called "value 
propagation", enables the computation of the impact of specific environmental or genetic 
conditions on model dynamics. We apply these methods to the analysis of the pathways 
involved in checkpoint inhibitor blockade, a domain of cancer immunotherapy under active 
scrutiny. These methods and models will be soon available in the all-inclusive CoLoMoTo 
Docker image, which provides a reproducible modelling environment, and in an interactive 
companion notebook. 

Biosketch: Denis THIEFFRY has obtained his Ph. D in 1993 at the Université Libre de 
Bruxelles, in Belgium, under the direction of René THOMAS. He is currently Professor 
(Exceptional Class) of Systems Biology at the Ecole Normale Supérieure (ENS), Paris, France, 
and part-time Invited Research Professor at the Cancer Science Institute of the National 
University of Singapore. Previously, he did postdocs in Mexico (UNAM, 1995-1997), Germany 
(MPI, Berlin, 1997-1998) and Belgium (Univ. Ghent, 1998-2000), and was appointed as full 
Professor of Bioinformatics at Aix-Marseille University  in France (2000-2010). Associate Editor 
of PLoS Computational Biology, Biosystems, NAR Genomics and Bionformatics, and 
Biological Theory, DT has published over 150 articles and book chapters, mostly in 
international journals, proceedings or books. DT currently heads the Master in Life Science at 
the Paris Sciences & Lettres Université , as well as a research team dedicated to 
Computational Systems Biology at the Institut de Biologie de l’Ecole Normale Supérieure 
(IBENS), Paris, France. 
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KEYNOTE ADDRESS III 

Ashok VENKITARAMAN 

Director, Cancer Science Institute of Singapore, National 
University of Singapore   

Cancer Susceptibility and the Functions of the Breast Cancer Gene, BRCA2

Abstract: Inherited germline mutations affecting the BRCA2 tumour suppressor predispose 
to cancers of the breast, ovary, pancreas, prostate and other tissues. The 3418 residue 
protein encoded by BRCA2 operates in multiple cellular pathways whose major purpose is to 
maintain genome integrity. In this presentation, I will discuss our findings that identify 
functions for BRCA2 in the turnover of RNA-DNA hybrids (R loops) at sites of genomic DNA 
breakage, and at promoter-proximal sites of transcriptional pausing. Our findings suggest 
that these functions may contribute to genome instability and carcinogenesis in cells lacking 
BRCA2. 

Biosketch: Ashok is a Distinguished Professor of Medicine at the National University of 
Singapore, and the director of the Cancer Science Institute of Singapore there. He took up 
these positions in November 2020, after relocating from the University of Cambridge, where 
he directed the Medical Research Council (MRC) Cancer Unit from 2006-2019.  

Ashok’s research focuses on understanding how cancer is suppressed by genes that maintain 
the integrity of the human genome. His lab discovered how mutations affecting the breast 
cancer suppressor BRCA2 and related genes cause genomic instability provoking 
carcinogenesis, helping to explain cancer predisposition in mutation carriers, and providing 
scientific foundations for new therapies, by illuminating fundamental mechanisms that control 
chromosome repair, duplication and segregation. To translate his work to clinical impact, 
Ashok has pioneered new technologies that enable the precise identification and validation of 
therapeutic targets, leading to the serial spin-out by Cambridge University of biotechnology 
firms based on his research.  

Ashok was inducted as a Fellow of the Academy of Medical Sciences, London in 2001, and a 
member of the EMBO academy, Heidelberg, in 2004. 
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Melissa FULLWOOD 

Assistant Professor, School of Biological Sciences, Nanyang 
Technological University & Principal Investigator, Cancer Science 
Institute, National University of Singapore  

Altered 3D Genome Organization and Oncogene Activation in Myeloid 
Leukemia  

Abstract: Acute myeloid leukemias are blood cancers arising from aberrant differentiation of 
blood cells from haematopoietic stem cells. Acute myeloid leukemia remains a significant 
clinical challenge today with high rates of remission leading to patient death. To date there is 
no detailed study of 3D genome organization in acute myeloid leukemia patient samples as 
compared with normal haematopoietic stem cells, which are the precursors of acute myeloid 
leukemia. Here we performed Hi-C in 3 samples of CD34+-enriched acute myeloid leukemia 
bone marrow clinical samples and 3 CD34+-enriched bone marrow samples from healthy 
individuals. Analysis of the Hi-C heatmaps indicated that all the healthy samples and one of 
the acute myeloid leukemia bone marrow showed an unusual small TAD-shaped interaction 
that may be a “Frequently Interacting Region” (FIRE) in the MEIS1 locus, which are regions of 
unusually high local contact frequency that tend to be depleted near Topologically-Associated 
Domain (TAD) boundaries and enriched towards the center of TADs. The FIRE boundary at 
MEIS1 is lost in two acute myeloid leukemia bone marrow samples and is associated with loss 
of MEIS1 gene expression. Recapitulation of the removal of the FIRE boundary at the MEIS1 
by CRISPR in K562 myeloid leukemia cells similarly leads to loss of MEIS1 gene expression. 
Taken together, our analysis of the 3D genome organization in clinical acute myeloid leukemia 
samples provides a mechanistic explanation underlying MEIS1 oncogene activation in 
leukemia. This information may be helpful for the design of epigenetic drugs to target leukemia. 

Biography: Dr. Melissa J. Fullwood is a Nanyang Assistant Professor in the School of 
Biological Sciences in NTU, with a joint appointment as a Principal Investigator in the Cancer 
Science Institute of Singapore. She also holds an adjunct appointment at the Institute for 
Molecular and Cell Biology of A*STAR. Her research interest is to study 3-dimensional genome 
organization in cancer. She completed her undergraduate degree in Biological Sciences in 
2005 at Stanford University and her PhD with the National University of Singapore Graduate 
School for Integrative Sciences and Engineering (NGS) in 2009, at the Genome Institute of 
Singapore. She worked as a Lee Kuan Yew Post-doctoral Fellow in Duke-NUS Graduate 
Medical School. She is a recipient of the Agency for Science, Technology and Research 
(A*STAR) National Science Scholarships, one of three recipients of the inaugural L’Oreal-
UNESCO for Women in Science National Fellowships in Singapore in 2009, and was the 
international winner of the GE and Science prize in 2010. In 2013, she received the National 
Research Foundation (NRF) fellowship. In 2014, she received the A*STAR/SNAS Young 
Scientist Award. 
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Marthe LAISNE 

PhD Student, Université de Paris, France 

Activation of Epigenetically Silenced Genes in Breast Cancers: from 

Bioinformatic Screen to Functional Hypotheses 

Abstract: For this project, we are focused on testis-specific (TS) genes abnormal expression 
in breast cancers. We designed a bioinformatic pipeline, based on The Cancer Genome Atlas 
(TCGA) RNA-seq and DNA methylation data, to investigate this reprogramming, which 
consisted of identifying a restrictive list of 139 abnormally activated TS genes in breast 
cancers. Surprisingly, the activation of some specific germline gene was strongly associated 
with tumor subtypes, suggesting a non-random mechanism for their activation. Two TS genes, 
HORMAD1 and CT83, were specifically activated in the triple-negative breast cancer subtype, 
and this activation was linked to their DNA methylation status. HORMAD1 is a sensor of DNA 
damages that is essential for meiosis in germ cells, and the mostly uncharacterized protein 
CT83 is a proved target for CAR-T cells-based immunotherapy. By integrating others datasets, 
including scRNA-seq, we have shown that HORMAD1 and CT83 abnormal activation occurs 
during oncogenesis processes, and is restricted to tumor cells themselves, with no or minor 
expression detectable in cancer-associated cells. Our results show that HORMAD1 and CT83 
seem to be really good markers of the most aggressive breast cancer subtype. To test the 
consequences of HORMAD1 and CT83 activation, we have developed cellular models of 
immortalized breast cell lines overexpressing HORMAD1 and CT83. Preliminary results 
revealed DNA damage response defects but also an imbalanced cellular differentiation after 
the activation of HORMAD1. In parallel, we are working to identify the upstream events which 
could be connected to these methylation-dependent activation, and which could offer new 
hypothesis on the control of readers, writers and erasers of DNA methylation. 
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Interplays between DNA Methylation and Transcription Factor Binding Events 

Abstract: DNA methylation plays an essential role in gene regulation and chromatin 
remodeling. Accumulative evidence brought to light an interplay between the recruitment of 
transcription factors (TF) and DNA methylation, which attenuates the dogma that DNA 
methylation is strictly associated with the heterochromatin state. Using a large set of public 
data, we built MethMotif (http://methmotif.org), a database that records precisely TF binding 
sites (TFBS) along with their DNA methylation status, in a cell-specific manner. MethMotif 
compiles ~650 TFBS position weight matrices across 17 cell types, in human and mouse cells, 
computed from 2300 ChIPSeq and 23 whole-genome bisulfites sequencing (WGBS) datasets. 
In parallel, we launched TFRegulomeR, an R library that allows the manipulation of our data 
compendium. In particular, TFRegulomeR facilitates the characterization of methyl-specific 
transcription factor modules. Interestingly, our integrative analyses have brought to light a 
novel chromatin state: the primed heterochromatin, which is associated with methylated 
ZBTB33 binding sites. Indeed, these sites are located within condensed chromatin which is 
inaccessible to DNase I and Tn5 transposase and carries a newly revealed histone 
posttranslational modification signature with significant enrichment of mono-methylation at 
lysine 4 of histone 3 (H3K4me1) and a complete absence of other active or expected 
repressive histone marks. In other words, our analyses revealed that ZBTB33 has the unique 
ability to bind methylated DNA across the heterochromatin, in a transition state, suggesting a 
potential role for ZBTB33 in heterochromatin priming. 

Biography: Dr. Benoukraf obtained his Ph.D. in Computational Biology at the Immunology 
Center of Marseille-Luminy, CNRS-INSERM, Aix-Marseille University. After 2 years of 
postdoctoral training, he gained his scientific independence by being awarded a "Special 
Fellowship" at the Cancer Science Institute of Singapore, following by a Canada Research 
Chair (Tier 2) in Bioinformatics for Personalized Medicine at Memorial University of 
Newfoundland. During the last decade, Dr. Benoukraf has focused his research on developing 
computational programs and methods for analyzing large genomic and epigenomic datasets 
with the aim of delineating novel biological mechanisms in pathophysiology. Dr. Benoukraf's 
main scientific productions are technological and biological, ranging from the discovery of 
novel epigenetic mechanisms that regulate gene expression, to the development of a 
comprehensive database of transcription factor binding sites coupled with DNA methylation 
profiles.  

Touati BENOUKRAF 

Visiting Assistant Professor

Cancer Science Institute of Singapore, National University of 

Singapore 

Canada Research Chair, Assistant Professor 

Faculty of Medicine / Division of Biomedical Sciences 

Memorial University of Newfoundland 
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Poster No: P001  
EZH2 Inhibition Induces Splicing Changes, Potentially through the 

Transcriptional Regulation of Splicing Factors 

Brunmeir R, An O, Li Y, Yan J, Yang H, Chng WJ 

Cancer Science Institute of Singapore, National University of Singapore, Singapore 

The regulation of chromatin structure, RNA transcription, and splicing are closely intertwined 

processes with multiple regulatory feedback loops connecting them, making it challenging to 

detangle the exact contribution of genes and proteins to individual aspects. 

Here we wanted to assess a potential role for EZH2 in RNA splicing. EZH2 is a histone 

methyltransferase conferring H3K27me3 activity to the polycomb repressive complex (PRC) 2, 

crucial for silencing of target genes. While its role in transcriptional regulation is well established, 

not much is known about its contribution to RNA splicing.  

We analysed the role of EZH2 on RNA splicing using the enzymatic EZH2 inhibitors GSK126 and 

EPZ-6438. Treatment of the chronic myeloid leukaemia (CML) cell line K562 cells with GSK126 or 

EPZ-6438 for 72h consistently led to differential splicing of hundreds of “exon skipping” and “intron 

retention” events. To assess if EZH2 was directly regulating RNA splicing through the deposition of 

H3K27me3 at differentially spliced sites, we surveyed the levels of H3K27me3 at differentially 

spliced exons and introns, however, we did not detect enrichment. Therefore we tested whether 

EZH2 modulated splicing indirectly, through the transcriptional regulation of splicing factors. Indeed, 

we found several splicing genes deregulated upon EZH2 inhibition, of which the majority was 

associated with H3K27me3 at their promoters, indicating a direct role for EZH2 in their regulation. 

Amongst those targets we identified CELF2 to mediate about 50% of the observed changes in intron 

retention. CELF2 has been recently identified as tumour-suppressor in prostate, breast, and liver 

cancer and we found it to be down-regulated in CML patient samples. Moderate overexpression of 

CELF2 in K562 induced a reduction in cell growth and cell survival, indicating that CELF2 could be 

an important downstream target of EZH2 in CML cells. 
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     CCCTC binding factor (CTCF) is an important factor in the maintenance of chromatin chromatin 

interactions, yet the mechanism regulating its binding to chromatin is unknown. We demonstrate 

that zinc finger protein 143 (ZNF143) is a key regulator for CTCF bound promoter enhancer loops. 

In the murine genome, a large percentage of CTCF and ZNF143 DNA binding motifs are distributed 

37 bp apart in the convergent orientation. Furthermore, deletion of ZNF143 leads to loss of CTCF 

binding on promoter and enhancer regions associated with gene expression changes. CTCF bound 

promoter enhancer loops are also disrupted after excision of ZNF143. ZNF143 CTCF bound 

promoter enhancer loops regulate gene expression patterns essential for maintenance of murine 

hematopoietic stem and progenitor cell integrity. Our data suggest a common feature of gene 

regulation that ZNF143 is a critical factor for CTCF bound promoter enhancer loops.  
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Rhabdomyosarcoma (RMS) is the most common paediatric soft tissue sarcoma characterized 

by skeletal muscle-like histology and expression of muscle specific markers like MyoD, Myogenin 
and Desmin. Studies have correlated metastasis and high recurrence rate to poor prognosis and 
poor survival of RMS patients. Hence there is an urgent need to identify new molecular targets 
towards the treatment of this cancer. In line with this, many epigenetic modifiers have been shown 
to play important roles as tumor suppressors or oncogenes in Embryonal RMS, the most common 
subtype of RMS. In this study we are investigating the expression of GLP, a lysine methyl 
transferase and its role in driving ERMS tumorigenesis. 

Our preliminary results confirm the overexpression of GLP in ERMS cell lines. Furthermore, loss-
of-function studies with GLP have shown that it decreases the migrating and invasive capacity of 
ERMS cells without having any major effect on proliferation and differentiation of the same. To 
further identify the molecular targets of GLP we performed RNA sequencing. As expected, the most 
significantly altered pathways were involved in cell migration and invasion. One of the interesting 
targets whose expression significantly decreased upon GLP knockdown was SOX8, a transcription 
factor of the SOX (Sry-HMG-box) family. Having validated the overexpression of SOX8 in ERMS 
cell lines, we hypothesize that GLP could be exerting its effects on migration in ERMS through 
regulation of SOX8 expression. Thus, we are interested in testing this axis and further deriving a 
mechanism by which GLP controls metastasis in ERMS. 
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Alveolar rhabdomyosarcoma (ARMS) is an aggressive pediatric cancer with a high rate of 

metastasis and poor survival rates among those with metastatic disease. Given the relatively low 

mutational burden in ARMS and the difficulties of targeting the fusion oncoprotein, Pax3/Pax7-

Foxo1, that is thought the be the main driver of the disease, deregulated epigenetic modifiers have 

come to be recognized as important targets for therapy. We have found that the replication-

independent histone variant H3.3 (encoded by H3F3A) is a target of the lysine methyltransferase 

G9a/EHMT2, previously shown to be linked to various oncogenic phenotypes in ARMS. G9a binds 

to the promoter of H3F3A and transcriptionally regulates its expression in a methyltransferase-

dependent manner. H3.3, known for its ability for activate gene transcription and previously linked 

to migration and epithelial-to-mesenchymal transition in other forms of cancer, is overexpressed in 

ARMS. Loss-of-function studies indicate a role for H3.3 in promoting migration and invasion. RNA-

sequencing and ChIP-sequencing analyses to identify H3.3 targets indicated a number of genes 

involved in the metastatic phenotype. Among these is MCAM/ CD146, a cell adhesion molecule well 

known to promote metastatic phenotypes and shown to be druggable in other forms of cancer. We 

have shown that H3.3 binds to the promoter of MCAM and transcriptionally activates its expression. 

Loss of H3.3 leads to the perturbation of various signalling pathways linked to MCAM.  Thus, our 

study implicates the novel G9a-H3.3-MCAM axis in ARMS aggressiveness with and identifies 

multiple potentially druggable targets.   
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Aberrant DNA methylation in the region surrounding the transcription start site is a hallmark of gene 
silencing in cancer. Currently approved demethylating agents lack specificity and exhibit high 
toxicity. We have previously described that DNA methyltransferase I (DNMT1), which mediates 
methylation of genes including tumor suppressors, is regulated by and can be inhibited by certain 
noncoding RNAs (ncRNAs, which we refer to as DNMT1-interacting RNAs, or DiRs), and the 
interaction is based on RNA secondary stem-loop structure (Di Ruscio, et al., Nature, 2013). Herein, 
we develop CRISPR-DiR, an RNA-based gene specific demethylation and activation technology, in 
which short DiR stem loops have been inserted into CRISPR single guide RNA (sgRNA) scaffold, 
and therefore the ad hoc edited guides block DNMT1 methyltransferase activity in a locus-specific 
fashion. Using as an example the methylated and silenced tumor suppressor gene p16, we 
demonstrate that CRISPR-DiR-induced targeted demethylation of the promoter-exon 1-intron 1 
(PrExI) region initiates an epigenetic wave of both local chromatin remodeling and distal long-range 
interactions, culminating in gene-locus specific activation. These results suggest the existence of a 
specialized "demethylation firing center (DFC)" which correlates more with gene reactivation, and 
can be switched on by an adaptable and selective RNA-mediated approach for locus-specific 
transcriptional activation. Through CRISPR-DiR, we demonstrate that demethylation is coupled to 
epigenetic and topological changes. As CRISPR-DiR facilitates locus specific demethylation and 
activation using the endogenous cellular machinery, a process that occurs in thousands of gene 
loci, it represents a more natural demethylation strategy and will be a useful technology for novel 
scientific discovery, for large-scale screening purposes, and for potential therapy development 
through RNA-based gene-specific demethylation. 
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TERT promoter mutations are the most common recurrent somatic non-coding mutation identified 
in multiple cancer types, including adult glioblastoma, melanoma and bladder cancer. These 
mutations were found to occur at two hotspots within the TERT promoter, namely C146T and C124T. 
In a family with a high incidence of melanoma, another point mutation was found at the A57C 
position, which was subsequently identified to also occur somatically. In all three cases, the 
mutations are known to create de novo ETS binding sites, which in return drives the expression of 
the enzymatic component of telomerase. To understand the mechanism behind such gain-of-
function mutations and to screen for protein binders in an unbiased manner, DNA probes consisting 
of wildtype (WT) or mutant (MT) promoter were synthesized and used for in vitro pull-downs and 
combined with quantitative mass spectrometry to identify the differential binding proteins to either 
WT or MT sequence. As a proof-of-concept, we have verified multiple ETS transcription factors 
binding to the mutant sequences, while identifying and validating a novel wildtype-binder, ZNF148, 
as well as a novel mutant A57C binder, E4F1. Knockdown experiments of these two factors have 
further shown a change in TERT expression in corresponding cell lines, which illustrate a biological 
relevant role for these wildtype/mutant-specific binders. This study, alongside previous other studies 
have highlighted the potential of this unbiased strategy to identify novel factors for known non-coding 
mutations as well as to de-orphanise mutations in poorly studied regulatory region. 
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Hutchinson-Gilford Progeria (HGPS) is a rare premature ageing syndrome, caused by a mutated, 

aberrantly processed form of lamin A, called progerin. HGPS patients exhibit signs of premature 

ageing, including alopecia, skin atrophy, aberrant pigmentation and die in their mid-teens due to 

cardiovascular complications. Our goal is to elucidate the molecular mechanism(s) that trigger 

premature ageing in progeria and to understand whether these findings are relevant to normal 

ageing.  

On a cellular level, we demonstrated that progerin-expression causes DNA damage, 

heterochromatin loss, impaired proliferation and premature senescence, which are prevented by 

ectopic expression of telomerase, or by modulating the DNA damage response specifically at 

telomeres. However, the precise mechanism how progerin causes these disease-associated 

phenotypes, how they are causally linked, and the relevance of these findings to normal ageing, 

require further investigation. To address these questions, we generated an inducible expression 

system to regulate the expression of lamin A and mutant progerin in human skin fibroblasts. This 

system, in conjunction with single-cell immunofluorescence microscopy, enabled us to delineate the 

temporal chain of events that occurs upon progerin-expression and ultimately results in premature 

senescence. Taken together, our results provide evidence for a mechanistic link between the 

nuclear lamina, chromatin structure and telomeres that is disrupted in progeria. Importantly, these 

findings may be relevant to normal human ageing as aberrantly processed lamin A, heterochromatin 

loss and telomeric DNA damage accumulate during chronological skin ageing.  
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DNA methylation is an epigenetic mark associated with gene repression. It is now well established 
that tumor development involves alterations in DNA methylation patterns, which include both gains 
(hypermethylation) and losses (hypomethylation) of DNA methylation marks in different genomic 
regions. The mechanisms underlying these two opposite, yet co-existing, alterations in tumors 
remain however largely unexplained. For instance, it is still unclear how DNA hypermethylation is 
selectively directed towards defined gene promoters. While studying the human GABRA3 gene 
locus, we observed that DNA hypomethylation can lead to the activation of a long transcript that 
overlaps downstream promoters and triggers their hypermethylation. Overlapped promoters 
displayed increases in H3K36me3, a histone mark known to be deposited during progression of the 
transcription machinery and to stimulate de novo methylation. Consistent with such a processive 
mechanism, increases in H3K36me3 and DNA methylation were observed over the entire region 
covered by the overlapping transcript. Importantly, experimental activation of the overlapping 
transcript following depletion of the DNMT1 DNA methyltransferase, resulted in a similar pattern of 
increased DNA methylation in the GABRA3 locus. Bioinformatics analyses in lung cancer datasets 
identified other genomic loci displaying this process of coupled epigenetic alteration. Several of 
these comprised tumor suppressor genes, including RERG and PTPRO, suggesting that this 
process of overlapping transcription-induced DNA hypermethylation can contribute to tumor 
progression. Together, our work reveals an unsuspected connection between DNA hypo- and 
hypermethylation in tumors, and defines a novel mechanism by which DNA hypermethylation can 
be directed towards specific gene promoters. 
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The Homologous Recombination DNA repair mediator RAD51 is frequently overexpressed 

in epithelial ovarian cancer (EOC). This upregulation is necessary for tumours to preserve genomic 

stability in light of ongoing replication stress associated with increased proliferation. Such phonotype 

inherently leads to development of pre-existing resistance to genotoxic therapies. It is unclear what 

transcription program drives such increased RAD51 expression in vivo, therefore we sought to 

identify regulators of baseline RAD51 expression in EOC.  

Here, using Gene Set Enrichment Analysis, we identify the PRC2-complex methyltransferase 

EZH2 as a candidate that associates with RAD51 expression. We quantitatively evaluate a close 

correlation of RAD51 and EZH2 protein expression on a population level as well as at single-cell 

resolution in EOC cell lines in vitro and in EOC patient-derived xenograft samples in vivo. Upon 

RNAi-mediated depletion of EZH2, RAD51 mRNA and protein expression are decreased, while the 

expression of other DNA repair mediators remains unchanged. EZH2 regulates RAD51 expression 

independently of the cell cycle phase and is not required upon release form quiescence. 

Furthermore, the increase of RAD51 expression in response to DNA damage stress does not require 

EZH2 action. Importantly, regulation of RAD51 expression by EZH2 is independent of the EZH2 

methyltransferase activity and thus constitutes its novel non-canonical function. 

Taken together, we present evidence that EZH2 is a previously unappreciated regulator of 

RAD51 expression. As EZH2 is commonly de-regulated in EOC and EZH2 non-catalytic inhibitors 

are being developed for use in clinical practice, EZH2 inhibition may be a tenable strategy to improve 

therapy outcome in the context of Homologous Recombination deficiency. 
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Circular RNAs (circRNAs) are produced by head-to-tail back-splicing which is facilitated by base-
pairing of reverse complementary matches (RCMs) in flanking introns. Adenosine deaminases 
acting on RNA (ADARs) bind to double stranded RNA and convert adenosine to inosine (A-to-I), 
causing transcriptome change. Most of the A-to-I editing sites are within or near Alu elements, 
suggesting potential regulation of ADARs on circRNAs biogenesis. Here we identify over a thousand 
of circRNAs regulated by ADAR1 and/or ADAR2 in a bidirectional manner and find that regulation 
of circRNAs by ADARs are not fully dependent on their editing capability. We demonstrate that 
ADAR1 edits base pairing of RCMs in the flanking introns of circRNAs, stabilizing the structure and 
thus promoting circRNA biogenesis. Editing also create a stronger binding motif for splicing factor 
A2BP1. Furthermore, these ADARs-regulated circRNAs are demonstrated to be ubiquitous and 
functional in tumors. In sum, ADARs and A-to-I editing are involved in bidirectional regulation of 
circRNA biogenesis in tumors to affect their development. 
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DNA methyltransferases 3A (DNMT3A), is one of the major enzymes responsible for de-novo DNA 
methylation and is one of the most commonly mutated genes in AML. We asked as to how does 
loss of function of DNMT3A underlie the pathogenesis of AML. We hypothesized that loss of 
DNMT3A would lead to reduced genome-wide methylation and aberrant binding of CTCF to DNA. 
This causes disruption of 3D genome architecture, in particular at the topologically associating 
domains (TADs). Due to altered TADs, chromatin interactions around key cancer-related genes 
might be disrupted. As a result we expect to observe a downstream alteration in transcriptional 
profiles, eventually driving and/or maintaining leukemia pathogenesis.  

 To test the hypothesis, we carried out an integrated analysis by comparing the differential 
methylation (bisulphite sequencing), TADs (HiC) and loops, transcriptional profiles (RNA-seq and 
qPCR) and histone modification profiles (CTCF, H3K27ac, H3K27me3 and H3K4me3 ChIP-seq) in 
a myeloid leukemia cell line model with wild-type and loss of DNMT3A.  

 Bisulphite sequencing revealed an overall reduction in genome-wide methylation upon loss 
of DNMT3A in the knockout cell line. Comparison of Hi-C data revealed disruption in TAD 
architecture upon loss of DNMT3A. We observed altered epigenetic landscapes (as revealed by 
ChIP-seq) around candidate genes whose transcriptional profiles were altered as seen by RNA-seq 
and validated by qPCR. Interestingly, we noticed the upregulation of several non-coding RNA with 
potential roles in cancer. Our data revealed a previously unknown, important role for DNMT3A in 
the 3D genome organization.  
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The three-dimensional (3D) genome organization of the nucleus plays a vital role in the regulation 
of transcription. Any alterations in 3D genome organization structures including Topologically-
Associated Domain boundaries and chromatin loops have been shown to lead to oncogene 
expression and cancer progression. A high-throughput chromosome conformation capture 
technique such as Hi-C is used to investigate three-dimensional (3D) chromatin conformation at a 
very high spatial resolution. The standard Hi-C approach generally requires approximately 1 million 
cells. Consequently, most previous analyses of cancer samples have been restricted to human 
cancer cell lines, but recently, Hi-C has been conducted on clinical samples from liquid cancers such 
as T-cell Acute Lymphoblastic Leukaemia (T-ALL) and Diffuse Large B-cell Lymphoma (DLBCL). A 
major challenge in understanding the 3D genome organization of cancer samples is the lack of a 
method adapted to solid cancer needle biopsy samples. Here we developed Biop-C, a modified in 
situ Hi-C method, and applied it to characterize three nasopharyngeal cancer patient samples viz 
S009, S010, and S012. Nasopharyngeal cancer is an epithelial malignancy of the nasopharyngeal 
mucosa, and is an aggressive subtype of head and neck cancer. Till now the 3D genome 
organization of nasopharyngeal cancer is not explored fully yet. We successfully identified various 
genomic conformational features such as Topologically-Associated Domains (TADs), chromatin 
interaction loops, and Frequently Interacting regions (FIREs) at key oncogenes in nasopharyngeal 
cancer from Biop-C heat maps. We compared Biop-C heat maps with the conventional Hi-C heat 
maps of nasopharyngeal cancer HK1 cell line and observed that the libraries were largely similar to 
each other, although we also noted that certain loci contained differences indicating the necessity 
of interrogating chromatin interactions in actual patient cancers, which Biop-C enables. Further, we 
found patient specific heterogeneity in chromatin loops that vary across patient samples and tissue 
types. Overall, our results demonstrate our Biop-C method's utility in investigating the 3D genome 
organization in solid cancers and the importance of 3D genome organization in regulating 
oncogenes in nasopharyngeal cancer. 
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     Pseudogenes, non-coding homologs of protein-coding genes, once considered non-functional 
evolutionary relics, have recently been linked to patient prognoses and cancer subtypes. Despite 
this potential clinical importance, only a handful of >12,000 pseudogenes in humans have been 
characterized in cancers to date. Here, we describe a previously unrecognized role for pseudogenes 
as potent epigenetic regulators that can demethylate and activate oncogenes. We focused on 
SALL4, a known oncogene in hepatocellular carcinoma (HCC) with 8 pseudogenes. Using a locus-
specific demethylating technology, we identified the critical CpG region for SALL4 expression. We 
demonstrated that SALL4 pseudogene 5 hypomethylates this region through interaction with 
DNMT1, resulting in SALL4 upregulation. Intriguingly, pseudogene 5 is significantly upregulated in 
a hepatitis B virus model prior to SALL4 induction, and both are increased in HBV-HCC patients. 
Our results suggest that pseudogene-mediated demethylation represents a novel mechanism of 
oncogene activation in cancer. 
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Despite less incidence of genetic alterations existence of epigenetic dysregulations can potentially 

contribute to worse prognosis with high rate of tumour recurrence and metastasis in alveolar 

rhabdomyosarcoma (ARMS). Here we show that the suppression of histone methyl transferase 

EHMT1 reduces the proliferation and metastasis while promotes differentiation in ARMS cell lines. 

Transcriptomic analysis of ARMS cell line after the depletion of EHMT1 revealed decrease in the 

expression of enzyme Aldehyde dehydrogenase 1a1 (ALDH1a1), possible cancer stem cell (CSC) 

marker. CSC are the small population of cells that possess increased ability to metastasis, resist 

conventional chemotherapy and drive tumor recurrence. However, identification and 

characterization of CSC in ARMS remains unknown and one of the major impediments is discerning 

the appropriate marker. In ARMS, ablation of EHMT1 reduces the expression and activity of ALDH 

resulting in the reduction of tumorspheres and expression of stem cell markers like Sox2 and 

Notch3a.  Furthermore, ALDH bright sorted population exhibits higher gene expression of CSC 

markers such as Sox2, Notch3a and Nanog. Mechanistically, depletion of EHMT1 reduces the 

stability of C/EBpβ and thereby targeting ALDH1a1 in ARMS. Overexpression of ALDH1a1 reversed 

metastatic inhibition mediated by suppression of EHMT1. Collectively, our study demonstrates that 

EHMT1 regulates the expression of ALDH1a1 through altering the activity of C/EBpβ, thereby 

maintaining the stemness and tumor growth in ARMS.  
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The RUNX1 transcription factor is strongly influenced by post-translational modifications.  Here, we 

investigate a post-translational modification hotspot within a short peptide region in the evolutionarily 

conserved DNA-binding Runt domain.  Cancer-specific mutations have been found clustered in this 

region, which also partially resembled the N-terminal tail of histone H4.  We found that lysine 

acetylation of this histone-like motif promoted RUNX1 interaction with the BET-domain transcription 

co-activator BRD4, resulting in enhanced RUNX1 phosphorylation and transcriptional activity.  

Flanking post-translational modifications, such as arginine methylation and threonine 

phosphorylation, strongly inhibited the RUNX1-BRD4 complex formation.  RNA sequencing 

revealed that knockdown of RUNX1 and BRD4 resulted in downregulation of genes associated with 

cell proliferation, suggesting that RUNX1 and BRD4 cooperated in driving cell cycle progression in 

gastric cancer.  We identified AMIGO2 – known for its roles in invasion, proliferation and survival in 

cancer – as a common transcriptional target of RUNX1 and BRD4.  Depletion of RUNX1 and BRD4 

impaired cell proliferation and invasion in gastric cancer cells. Our work therefore indicates an 

oncogenic function for RUNX1-BRD4 interaction. Post-translational modification is reversible and 

can be pharmacologically targeted. We provide a basis for future design of drugs to specifically 

target the RUNX1-BRD4 interaction.   
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The transcription factor (TF) SPI1/PU.1 is a key regulator of hematopoiesis acting in a dose-

dependent manner in distinct hematopoietic lineages. Abnormal expression in erythroid lineage 

contributes to erythroleukemic transformation by repressing erythroid gene network. My project aims 

to define the mechanisms underlying the SPI1-mediated transcriptional repression in 

erythroleukemia. 

Using a transgenic murine model overexpressing Spi1, we show that SPI1 represses genes by 

binding mainly to their active enhancers (regions that exhibit H3K27ac and H3K4me1 histone 

marks).  

Establishing the SPI1 chromatin interactome, we observed the interaction with the repressive 

histone deacetylase 1 (HDAC1). HDAC1 and SPI1 pharmacological or genetic inhibition, 

respectively, demonstrate that both factors are required to repress transcription and are responsible 

for the reduction of H3K27ac signal at active enhancers and TSS of those repressed genes.  

Interestingly, SPI1 binding at active enhancers of repressed genes reduced chromatin accessibility 

and RNA-pol II at the TSS, while chromatin opening is not modified at enhancers.   

Furthermore, we observed an increase of the repressive mark H3K27me3, deposited by the SPI1 

interactor PRC2, at promoters of SPI1-repressed genes specifically when SPI1 was bound to 

enhancers. These data are consistent with the increased PRC2 activity in the presence of SPI1 

measured in vitro. Furthermore, combination of PRC2 and HDAC1 inhibition highlights a synergistic 

effect of the two factors in repressing SPI1-target genes and in blocking proliferation of leukemic 

cells. Altogether, these results demonstrate that SPI1 modulates H3K27me3 deposition that 

reinforces the gene repression exerted by SPI1-HDAC1 cooperation in erythroleukemia. 
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Understanding how exposure to ionizing radiations (IR) increases the risk of developing myeloid 

leukemia is crucial. We recently showed a link between the derepression of L1Mds, the mouse 

young subfamilies of LINE-1/L1 retroelements, and hematopoietic stem cell (HSC) loss of function 

upon IR. We demonstrated that L1Md expression in aged HSCs is regulated by the repressive 

histone mark H3K9me3. L1 are major contributors of gene regulatory networks. We hypothesized 

that L1Md derepression was due to IR-induced epigenetic defects and may be involved in HSC 

transcriptomic alterations. 

Using ChIP/RNA-seq experiments, we identified a loss of H3K9me3 upon IR, mainly affecting 

L1Mds, and a loss of the TNF /NF B signaling and HSC signatures. IR-repressed HSC genes are 

significantly more prone to contain an L1Md in their introns than by chance. 75% of the human 

orthologous of these genes host young L1, suggesting a conserved functional role of young L1 in 

regulating hematopoietic gene expression. Gene repression following intragenic L1 expression was 

previously reported in cancers and may be due to transcriptional interference. HSC downregulated 

genes show a decreased enrichment of H3K9me3 associated with RNA polymerase II recruitment 

at their intronic L1Md upon IR, suggesting that the deregulation may be due to transcriptional 

interference. L1Md associated to downregulated genes are specifically enriched in binding motifs 

for NFKB1, a member of the NF B family displaying repressive activity. Immunofluorescence 

showed a significant decrease in NFKB1 expression upon IR. Adding TNF to the cells before IR 

in vitro prevented NFKB1 downregulation, H3K9me3 loss specifically at intronic L1Mds of HSC IR-

repressed genes and rescues gene expression, supporting a role for the NFkB pathway in IR-

induced L1Md derepression. 

 
Altogether, these results show for the first time a link between IR and HSC epigenetics, and suggest 

that a TNF /NF B/L1Md axis might be involved in the regulation of hematopoietic gene expression 

upon stress. 
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Rhabdomyosarcoma (RMS), the most common paediatric soft-tissue sarcoma, is characterized by 
cells of skeletal muscle origin that fail to both irreversibly exit the cell cycle and complete skeletal 
muscle differentiation. Embryonal rhabdomyosarcoma (ERMS) is the most prevalent subtype of 
RMS and its molecular signatures has been associated with metabolism defects and increased 
oxidative stress. However, the details of the contributing factors or molecules have not been studied. 
Both metabolism and oxidative stress are associated with mitochondrial functions and an important 
molecule that regulates mitochondrial functions is calcium. Till date, there has been no studies that 
examine the role of mitochondrial calcium in ERMS. In addition, the molecular component of 
mitochondrial calcium uniporter complex, which is responsible for the uptake of mitochondrial 
calcium was only discovered in 2012. Since then, there has been an increasing interest in 
investigating the role of mitochondrial calcium and mitochondrial calcium uniporter complex in 
various cancers. Mitochondrial calcium uniporter (MCU), the main channel forming protein, and its 
regulators such as MICU1 are often found to be dysregulated in various cancers. Our preliminary 
data has shown that mitochondrial calcium is dysregulated in ERMS due to overexpression of MCU. 
This dysregulation of mitochondrial calcium has led to multiple mitochondrial dysfunctions involving 
metabolism and oxidative stress. We have also shown that the restoration of the mitochondrial 
calcium balance can significantly prevent ERMS tumour progression in-vitro and in-vivo. Hence, 
studying the role of mitochondrial calcium and MCU in ERMS and exploring them as possible 
therapeutic targets would be original and potentially rewarding.  
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The advances of cancer genomics have clearly established that mutation of epigenetic regulators 

can drive transformation. Among the epigenetic marks, DNA methylation has long been recognized 

as a key phenomenon that could be targeted pharmaceutically to regulate cancer cells. In this 

regard, a large amount of attention has been given to the DNMTs, the enzymes that methylate DNA, 

but more recent work has identified another key factor: the protein UHRF1. UHRF1 ensures the 

maintenance of DNA methylation by recruiting and activate DNMT1. Remarkably, UHRF1 is also 

known as an oncogene. The overexpression of UHRF1 causes cancer in animal models, and its 

expression is required for growth of tumor cells. Understanding how UHRF1 works in cancer cell 

can inform the general question: "how does an epigenetic regulator become oncogenic?". 

However, the currently used tools for loss-of-function analysis are not well adapted to answer the 

question: siRNA gives a transient and incomplete effect, while CRISPR does not affect all cells in 

the population and does not act rapidly.  

To overcome these limitations, we used advanced genetic methods to render the endogenous 

UHRF1 or DNMT1 protein of cancer cells rapidly degradable upon addition of an inducer (Auxin-

Inducible Degron method), then prepared 3 cell lines (UHRF1-AID, DNMT1-AID, UHRF1/DNMT1-

AID) using HCT116. In these cell lines, the endogenous UHRF1 or DNMT1 was rapidly and 

completely removed from cancer cell nuclear after 2 hours incubation with auxin. Using this system, 

we tested 1) the cell proliferation and cell cycle, 2) the DNA methylation and histone modifications 

state, and 3) the kinetics analysis with RNA-seq after UHRF1 remove. 

This work will help better understand an epigenetic oncogene, and provide new tools for the 

epigenetic treatment of oncogenesis. 
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The most perilous attribute of malignant tumors is to metastasize, which directly impacts survival. 
Cystatin A (CSTA) is an endogenous inhibitor of cathepsins, which play a significant role in the 
malignant progression of tumors. Loss of CSTA expression shifts the balance towards cathepsins 
resulting in extensive ECM remodeling, tumor invasion, and metastasis. The precise mechanism 
behind the loss or regulation of CSTA expression in breast tumors is not known. In this study, we 
elucidated the mechanisms of regulation of CSTA and its clinical significance in breast cancer. 
Analysis of TCGA data revealed the subtype-dependent effect of CSTA on the survival of breast 
cancer patients. CSTA expression was inversely associated with the histopathological marker, 
estrogen receptor α (ERα). Estrogen, an endogenous ligand of ERα, regulates CSTA expression in 
breast cancer cell lines. Chromatin immunoprecipitation analysis showed that ERα binds to intron-
2 of CSTA upon stimulation with estrogen. As an exception, in T47D cells, estrogen does not 
regulate CSTA. Since CSTA expression was significantly less in breast tumors than breast tissues, 
we also investigated the role of epigenetic mechanisms in the silencing of CSTA expression. CSTA 
expression was inversely associated with DNA methylation in the upstream and intron-2 region in 
breast tumors and breast cancer cells. Interestingly, ERα binding site was located amidst the three 
differentially methylated intron-2 CpGs. Therefore, we looked for the probable connection between 
DNA methylation and estrogen regulation of CSTA. Global demethylation restored the estrogen 
regulation of CSTA in T47D cells. This revealed that the estrogen regulation of CSTA in breast 
cancer is an integrated result of an interplay between ERα binding and DNA methylation in the 
intron-2 region. 
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Histone chaperones play a central role in the maintenance of the chromatin landscape. They are 

key actors in genome integrity maintenance: they escort histones and assist their deposition on 

DNA, thus contributing to chromatin dynamics.(a) In this protein family, the histone chaperone ASF1 

(Anti-Silencing Function 1), which handles the histone H3-H4 dimer, was recently shown to 

constitute a new target in cancer treatment.(b-c) In humans, ASF1 plays an important role in cell 

proliferation and S phase progression.(d) Its depletion sensitizes cells to doxorubicin, a drug currently 

used in chemo- and radiotherapies. 

 

Our team initiated the design of chemical inhibitors towards ASF1, competing with its association 

with the native H3-H4 dimer. Taking advantage of the high resolution structure of the human ASF1A-

H3-H4 complex, a first generation of inhibitory peptides was designed on a rational strategy, 

combining epitope tethering and optimization of interface contacts.(e) The designed peptides 

reached binding affinities in the nanomolar range for ASF1 and showed anti-tumoral properties on 

cancer cell lines and in mouse allograft models.(f) However, their biological activity was largely 

impaired by their poor bioavailability and significant sensitivity to protease degradation.  

The objective of my thesis project is to generate a second generation of inhibitors based on urea-

based foldamers/chimeras that showed improved resistance to proteolysis.(g) The last generations 

of ASF1 inhibitors, integrating chimera and full-length peptidomimetics as well as full-urea helixes, 

will be presented. 
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Adenosine-to-inosine (A-to-I) RNA editing is a co-/post-transcriptional mechanism catalysed by the 

adenosine deaminase acting on RNA (ADAR) family of proteins. It contributes to transcriptomic 

diversity and aberrant A-to-I editing profiles have been implicated in cancers. Although changes in 

expression and activity of ADAR genes are responsible for the dysregulated RNA editome in 

diseases, they are not always correlated, indicating the role of secondary regulators in fine-tuning 

this mechanism. From our previous study, we identified more than 20 RNA helicases, a highly-

conserved class of enzymes that modulate RNA structures, RNA-RNA and RNA-protein interactions 

as ADARs-interacting partners. For further studies, 6 candidates from this pool were chosen and 

validated as bonafide ADARs-interacting helicases. Transcriptome-wide A-to-I RNA editing analysis 

unravelled that these RNA helicases could act as a bidirectional regulator, repressor or enhancer of 

A-to-I RNA editing in cancer cells. To gain a deeper mechanistic understanding, we delineated the 

mechanisms by which two bidirectional editing regulators, DHX9 and DDX21 reshape the A-to-I 

RNA editome. DHX9-regulated transcripts were enriched with binding peaks in close proximity to 

the editing sites whilst the DDX21-regulated transcripts had significantly fewer binding peaks, 

highlighting their distinct mechanisms in the bidirectional regulation of A-to-I RNA editing. Future 

work will be aimed at delving deeper to precisely decipher their underlying mechanisms.  
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Aberrant DNA methylation profiles have emerged as a novel hallmark of cancer due to their 

prevalence across different cancer types and their link tumor progression. However, the link 

between aberrant DNA methylation patterns and the biological mechanisms governing such 

changes remain elusive in many tumors. P53 is a commonly mutated tumor suppressor gene, 

involved in DNA repair, cell-cycle arrest, senescence and apoptosis . It has been observed that 

tumors with mutations in p53, present a loss of DNA methylation. Additionally, It has been proven 

that p53 interacts physically with DNMT1 and further experiments suggest that this interaction 

results in the repression of a few genes through the methylation of their promoters.  Here we explore 

the association between TP53 mutations and DNA methylation patterns in colorectal tumors. 
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Chromatin Immunoprecipitation, coupled with sequencing, has shaped our understanding of how 

transcriptional machinery interacts with genomes to facilitate gene regulation. These protein-DNA 

interactions are fundamental components of primary-feature epigenetic signatures that are informative across 

development, gene regulation, and disease research. A challenge associated with these data is that they 

depict protein anchors in linear space and do not consider the complex and hierarchical genomic folding 

associated with DNA packaged in chromatin and further compacted into a nucleus. Here we combine 

chromatin immunoprecipitation with Hi-C in a single assay, known as HiChIP, to describe the interactome 

associated with protein anchors. By comparing the interactome of H3K27ac (enhancers), promoters 

(H3K4me3), and topological boundaries (CTCF) in iPSC and NSC, we can describe the different 

transcriptional landscape of the essential genes involved with pluripotency maintenance, NANOG and OCT4. 

We then investigate the enhancer interactome of NSC with regards to Alzheimer's polymorphisms identified 

through GWAS. We show four distinct enhancer regions associated with APOE, a highly implicated gene in 

Alzheimer's disease. These results posit that SNPs occurring at enhancer kilobases away from a gene 

promotor could impact gene regulation.  These data introduce an additional dimension to ChIP-seq 

experiments to more completely describe the mechanism of gene activation and provide a more robust 

annotation of both protein anchors to their target gene as well as disease-associated polymorphisms. 
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The first release of our MethMotif database (Lin et al. Nucleic Acids Res. 2019 Jan 8; 47: D145– 

D154), an integrative cell-specific database of transcription factor (TF) binding motifs coupled with 

DNA has clearly shown how transcription factor binding site motifs are cell-specific and dependant 

to DNA methylation profiles. To facilitate cistrome/methylome data analysis and integration, we 

developed TFregulomeR, an R-library that combined an up-to-date compendium of ChIPseq and 

whole-genome bisulfite sequencing datasets (Lin et al. Nucleic Acids Res. gkz1088, DOI: 

10.1093/nar/gkz1088). These resources provide a novel framework that opens a new avenue for 

large-scale and multi-dimensional integrative analyses which has been proven to be useful to 

determine context-specific TF partners and to brought to light TF’s cell-specific functions. Using 

TFregulomeR, we expanded the range of information available in the new release of MethMotif by 

listing a breakdown of context-specific TFs’ cofactors and gene ontology terms. Using our toolbox, 

we have shown that TF’s target ontologies can differ notably depending on their partners, making 

the 2021 release of Methmotif (https://www.methmotif.org/) the first TFBS database that 

incorporates context-specific position weight matrices coupled to epigenetic information and 

context-specific TFs’ function. In this new release, we introduced Forked-Position Weight Matrices 

and Forked-Sequence Logos to better portray TF dimers at the DNA motif and methylation levels. 

These new representations better depict TFBS of a TF of interest connected to its segregated list of 

partners and improves PWM models of dimerized TFs, to enhance TFBS prediction power. 

Ultimately, this toolbox aims to facilitate the analysis of the consequences of epigenetic aberrations 

seen in diseases such as cancers. Overall, this update turns MethMotif into an integrative TFBS 

database with a diverse set of regulatory element analysis tools accessible to a broad audience  

http://www.methmotif.org/)
http://www.methmotif.org/)


 

65 
 

 

 

  



 

66 
 

Premium Sponsor 

 

 

 

 

 

 

  

https://sg.idtdna.com/pages
http://www.labsciencesolution.com/index.php


 

67 
 

Exhibitor Sponsor 
 

 
 

 

Poster Prize Sponsors 
 

 

 

  

https://www.abcam.com/


 

68 
 

Collateral Sponsors 
 

 
 
 
 
 
 
 

 

 
Sponsors 

 
 

https://corporate.thermofisher.com/en/home.html
https://www.abcam.com/
http://www.labex-whoami.org/fr/


Dovetail™ Omni-C™ Kit Dovetail™ Micro-C Kit Dovetail™ HiChIP MNase Kit 

All-in-one Solution Highest Resolution View Go Beyond ChIP-Seq 

 

 

 
 

 

Dovetail NGS Library Solutions For 
Chromatin Conformation Capture (CCC) Research 

 

 

Omni-C™ (DNase Hi-C) 
offer a multi-dimensional 
solution for WGS. Omni- 
C provide a better 
genome coverage which 
enables SNPs, indels, SVs 
and Phasing detection. 

It’s also compatible with 
Capture technology for 
targeted approach 
(Capture-C) 

Dovetail™ Micro—C 
captures unprecedented 
resolution. Micro-C allows 
more information on 
chromatin domain 
boundaries and 
identification of new 
chromatin interactions and 
looping which has not 
been discovered before. 

Dovetail™ HiChIP MNase 
libraries decipher protein- 
directed chromatin 
architecture at a nucleosome 
level. Dovetail HiChIP MNase 
captures the peaks in ChIP- 
seq while providing the 
interaction frequency 
reflective of chromatin 
conformation. 

 

Which solution is the best? 
Talk to us. We are happy to discuss your project 

and provide scientific consultation. 

 
Contact us: info@dovetail-genomics.com 

 
 

The organization of the chromatin or genome is known to be related to many biological 

functions including gene expression, DNA repairs, and genes regulations. Alteration of this 

3D organization has been implicated in many disease etiology such as cancers. The 

improvement of the C-technology has made the chromatin conformation studies easy. 
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