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This second Symposium is organized in collaboration with the ULB – HeLSci, Continuing 

Education Center in Health and Life Sciences thanks to the partnership with the HeLSci 

in the ONCO-TRA.BRU project (Oncology Training in Brussels). This project, funded by 

the European Regional Development Fund (FEDER/ERDF), aims at developing a 

platform for continuing education in the field of oncology. 
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Salvador AZNAR BENITAH  

ICREA Professor, IRB Barcelona, Spain 

ADULT STEM CELL AGING AND TRANSFORMATION: IMPACT OF BIOLOGICAL CLOCKS AND 

DIET 

My laboratory is interested in studying how adult stem cells maintain tissue homeostasis, and 

why stem cells fail to function properly during ageing and tumorigenesis. In last years we have 

been particularly interested in understanding how the timing of stem cell function is 

coordinated (i.e. biological clocks), how stem cells communicate systemically with distant 

tissues to coordinate their function at the organismal level, and how their epigenome adapts 

from steady-state conditions to situations of stress and damage. I will present our latest data 

regarding the impact our diet has on the timing of stem cell function and its profound effects on 

stem cell ageing. I will also discuss our recent finding on metastatic-initiating cells and how they 

are influenced by the fatty acid content of our diet, as well as recent work indicating that our diet 

exerts striking epigenetic effects on metastatic stem cells which can be therapeutically targeted. 
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Carine MAENHAUT 

IRIBHM, ULB 

miRNAs AND THYROID TUMORIGENESIS: FUNCTIONAL AND DIAGNOSTIC ASPECTS 

Tumors originating from thyroid follicular cells are the most frequent endocrine tumors with an 

increasing incidence. They include benign follicular adenomas and malignant carcinomas, 

further subdivided in differentiated follicular or papillary carcinomas, and very aggressive 

dedifferentiated anaplastic carcinoma. To get more insight in the molecular mechanisms 

involved in tumor progression, we have analyzed the miRNA expression profiles of papillary and 

anaplastic thyroid carcinomas. We have identified miRNA associated with the tumorigenesis 

process of thyrocytes, and the functional role of three of them was further characterized by in 

vitro studies. From our data and the literature, we have defined a new potential diagnostic 

miRNA signature allowing to discriminate malignant from benign thyroid tumors. 
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Adriana SÁNCHEZ-DANÉS  

Laboratory of Stem Cells and Cancer, ULB 

SLOW CYCLING LGR5 TUMOR CELL POPULATION MEDIATES DRUG RESISTANCE IN SKIN 

CANCER 

Basal cell carcinoma (BCC) is the most common human cancer. Smoothened inhibitor (Smoi) is 

used for the treatment of locally advanced and metastatic BCC. The mechanism by which Smoi 

mediates BCC regression is currently unknown. Here, we used two different genetically 

engineered mouse models to investigate the mechanisms by which Smoi mediates tumor 

regression. We found that Smoi mediates BCC regression by inhibiting their reprogramming into 

hair follicle-like fate and promoting their differentiation towards interfollicular epidermis, 

infundibulum and sebaceous gland fates depending on their cellular origin. During the course of 

Smoi administration, some BCC become resistant to Smoi therapy mimicking the situation found 

in humans. We found that in mouse and human BCC, a population of slow cycling cells 

expressing Lgr5 and characterized by active WNT signalling mediates resistance to Smoi. Lgr5 

lineage ablation or WNT signalling inhibition together with Smoi inhibitor leads to BCC 

eradication. Altogether, our study reveals that Smoi induces tumor regression by promoting 

tumor differentiation, and demonstrates that the synergy between WNT and Smo inhibitors 

constitutes a clinically relevant strategy to overcome resistance to therapy in BCCs. 
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Anne VAN DEN BROEKE  

Laboratory of Experimental Hematology, Institut Jules Bordet, ULB  

CIS-PERTURBATION OF CANCER DRIVERS BY THE HTLV-1/BLV PROVIRUSES IS AN EARLY 

DETERMINANT OF LEUKEMOGENESIS  

An estimated 20 million people and 50 million dairy cattle are infected with the closely-related 

Human T-cell leukemia virus type-1 (HTLV-1) and Bovine Leukemia Virus (BLV) respectively. 

These oncoretroviruses infect T (HTLV-1) and B (BLV) lymphocytes, provoking a chronic 

polyclonal expansion that will evolve into an aggressive monoclonal leukemia/lymphoma in 

~5% of individuals following decades of latency. It was generally assumed that early oncogenic 

changes are largely dependent on virus-encoded products and especially the trans-activating 

effects of the Tax and HTLV-1 bZIP HBZ oncoproteins, while progression to acute 

leukemia/lymphoma involves the accumulation of somatic mutations, yet that both are 

independent of proviral integration site that has been found to be very variable between tumors.  

We recently upset this dogma, by demonstrating that HTLV-1/BLV integrate in the vicinity of 

host cancer driver genes, which they perturb either by provirus-dependent transcription 

termination (~25%) or as a result of viral antisense RNA-dependent cis-perturbation (~75%). 

Using RNA-seq, we identified antisense-dependent virus-host chimeric transcripts interacting 

with host genes biased towards cancer in all tumors examined, pointing to a previously 

unrecognized mechanism influencing tumor development in HTLV1/BLV infection. We next 

examined pre-leukemic clones in early samples from asymptomatic infected individuals. This 

was achieved by applying novel NGS-based methods, enabling genome-wide mapping of proviral 

integration sites and antisense-targeted RNA sequencing with increased sensitivity. NGS data 

revealed strong hotspots of proviral integration and similar transcriptional patterns, suggesting 

that provirus-dependent host gene perturbation triggers initial amplification of the 

corresponding clones, requiring additional genetic/epigenetic changes to develop full-blown 

malignancy.  

We applied our optimized NGS mapping method to longitudinal samples of Adult T-cell leukemia 

(ATL) patients. This demonstrated that monitoring HTLV-1 clonality over time enables a more 

reliable definition of clinical remission and a better estimate of molecular response in leukemia 

patients. Our pilot study supports the incorporation of NGS clonality in routine follow-up, 

providing clinicians with a tool to rapidly identify patients who do not benefit from standard 

therapy and should be enrolled in alternative or novel upfront strategies.  

References  

Rosewick et al, 2017, Nature Communications, 8, 15264 doi: 10.1038/ncomms15264  

Artesi et al, 2017, Leukemia, doi:10.1038/leu.2017.260  

This work was funded by les Amis de l’Institut Bordet, Télévie, the FNRS and the International 

Brachet Stiftung (IBS). 
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Isabelle DEMEESTERE 

Research Laboratory on Human Reproduction, ULB 

SAFETY AND EFFICIENCY OF FERTILITY PRESERVATION PROCEDURE IN CANCER 

PATIENTS. 

Fertility and pregnancies issue represents one of the major concern for young patients with 

breast cancer.  All oncological societies now recommend to discuss the risk of developing 

premature ovarian failure after chemotherapy and refer patients for fertility preservation when 

required. Current fertility preservation procedures include mainly cryopreservation of ovarian 

tissue, oocytes or embryos. However, breast cancer patients have specific needs and limitations 

regarding fertility and pregnancies management. Amongst them, the potential detrimental effect 

of the increase in steroids levels during controlled ovarian stimulation represents a major 

concern. Adapted controlled ovarian hyperstimulation (COH) protocol associated with 

aromatase inhibitors, letrozole (Le-COH), has been developed to maintain low estradiol levels 

while harvesting several oocytes for storage before chemotherapy. Between December 2012 and 

January 2017, 50 young patients with breast cancer were enrolled in BROVALE trial and 

received Le-COH to cryopreserve their oocytes or embryos. In this study, both efficiency and 

safety issues of the procedure were addressed. We confirmed that hormonal levels are 

maintained within physiological ranges during treatment. Despite analysis of the follicular fluid 

showed significant change in the hormonal profile that may potentially impact the oocytes, 

maturation rates and genes expression in the cumulus cells, used as markers of oocytes quality, 

were similar to controls. These results suggest that oocytes quality is not affected by Le-COH. 

Finally, preliminary data did not show any significant difference in the circulating tumor DNA 

levels before and after the Le-COH. Altogether, these results are reassuring and encourage to 

propose this protocol as the first option to preserve the fertility of breast cancer patients. 
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Eric SOLARY 

Hematology Department, Institute Gustave Roussy, France 

FROM GENETICS TO EPIGENETICS IN CHRONIC MYELOMONOCYTIC LEUKEMIA 

Chronic myelomonocytic leukemia (CMML) is a clonal malignancy whose origin is a 

hematopoietic stem cell in which somatic mutations of epigenetic, splicing and signaling genes 

accumulate, usually due to ageing. The disease induces a limited increase in the production of 

monocytes, nevertheless kills the patient in a few months or years. By combining analyses of 

patient primary cells, induced pluripotent stem cell clones established from a patient and mouse 

models, we will show how genetic and epigenetic alterations combine to generate the disease 

phenotype and discuss potential strategies to overcome this severe malignancy. 
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Vincent DONCKIER 

Institute J. Bordet, ULB 

for a multidisciplinary group for the exploration of immune responses in liver cancers: Ligia 

Craciun, Patrick Flamen, Alain Hendlisz, Denis Larsimont, Chunyan Tran Tien, Michael Vouche, 

Karen Willard Gallo (Institut Bordet, ULB), Pieter Demetter, Valerio Lucidi, Jean Luc Van 

Laethem, Gontran Verset (Hôpital Erasme, ULB), Arnaud Marchant (Institut d’Immunologie 

Médicale, ULB), Pierre Coulie, Nicolas Van Baren (Institut de Duve, UCL) 

SPONTANEOUS AND THERAPY-INDUCED ANTI-TUMOR IMMUNE RESPONSE IN PRIMARY 

LIVER CANCER 

Background  

Anti-tumor immunity could play a critical role in hepatocellular carcinoma (HCC), either for 

spontaneous evolution or for response to treatment. Immune cellular infiltrates are present in 

HCC and tumor infiltrating lymphocytes (TILs), particularly the ratio effector/suppressive T 

cells, are of predictive value. Furthermore, first results with checkpoint inhibitors indicate that 

reinforcement of the anti-tumor immune response may promote significant clinical effects. 

Locoregional therapies using intra-hepatic arterial infusion of chemotherapy (TACE) or 
90Yttrium radioactive microspheres (SIRT) are efficient treatments for HCC, allowing tumor 

necrosis and disease control. We hypothesized that these treatments may influence anti-tumor 

immune response.  

Objective 

To investigate geographic distribution of cellular infiltrates, phenotype and the functionality of 

TILs in patients undergoing partial liver resection for HCC, without preoperative treatment 

(SURG) and after preoperative TACE or SIRT and to correlate these results with long-term 

clinical outcome. 

Patients and methods 

In fresh operative specimen, CD4/CD8 T, NK, NKT and B cells are sorted from tumor and non-

tumor liver tissues and analyzed using multicolor flowcytometry. In parallel, a retrospective 

study is conducted on fixed operative specimen. Sections for digital image analysis were 

prepared from paraffin blocks and immunohistochemistry stains were performed for CD3, CD4, 

CD8, CD20 and Granzyme B. The slides were scanned and analyzed (Visiopharm) for intra-tumor 

TILs subpopulations. 

Results 

First data obtained in prospective samples in SURG patients (n=5) shown a higher intra-tumor 

percentage of CD4+ T cells but lower percentages of CD8+ T cells and perforin+ CD8+ T cells as 

compared with peri-tumor and non-tumor liver. A similar decreasing gradient of Granzyme B+ 

and Perforinhigh NK cells was observed from the non-tumor to the intra-tumor regions. 

Retrospective analyses were performed in SIRT (n=12), TACE (n=16) and SURG (n=32) patients, 

with similar baseline characteristics. In resected HCC, preoperative SIRT significantly increased 

CD3+ TILs, including both CD4+ and CD8+ subpopulations, as compared to TACE and SURG 

groups. Preoperative TACE did not significantly affect TILs, neither for CD3+ nor for CD4+ or 

CD8+ subpopulations, as compared to the SURG group. CD20+ B lymphocyte infiltrates were 

similar in the 3 groups. Significantly increased expression of Granzyme B was observed in the 
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SIRT group as compared to TACE and SURG groups while no change in Granzyme B expression 

was observed between TACE and SURG groups.  

Conclusions 

These preliminary results first indicate that HCC are characterized by an intra-tumor 

immunosuppressive microenvironment. SIRT significantly modifies this immune profile, 

promoting intra-tumor recruitment of effector cytotoxic T cells, suggesting that the combination 

of this locoregional treatment with immunotherapy could represent a promising therapeutic 

approach. 

  



 22 septembre 2017 

17 
 

Nuria KOTECKI  

Institute J. Bordet 

DRUGS DEVELOPMENT METHODOLOGY: THE UNAVOIDABLE BREAK WITH THE PAST 

Despite recent changes in clinical research methodology, many challenges remain in drug 

development methodology. Advances in molecular biology and cancer treatments have changed 

the clinical research landscape. We moved from empirical clinical oncology to molecular and 

immunological therapeutic approaches. So, investigators are facing major challenges in drug 

development methodology. Individualizing clinical research using innovative approaches, 

targeting what is considered unmet need, integrating high level of translational research and 

performing well designed biomarker studies with great potential for clinical practice are of 

utmost importance. This could be performed within new models of clinical research networks 

and by building collaboration between academic and non-academic hospitals, cooperative 

groups, on-site investigators and pharma with the aim to significantly improve patient 

outcomes. 
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Anneline CREMER  

Erasmus Hospital  

Fonds Erasme for Medical Research, Laboratory of Experimental Gastroenterology, Université 
Libre de Bruxelles (ULB), Brussels, Belgium 
Department of Gastroenterology, Erasme Hospital, ULB, Brussels, Belgium 

GENETICS/GENOMICS OF INFLAMMATORY BOWEL DISEASE DERIVED COLORECTAL 
CANCER 

Patients with inflammatory bowel diseases (IBD), such as Crohn’s disease (CD) and ulcerative 

colitis (UC), are at increased risk of colorectal cancer (CRC), namely colitis-associated colorectal 

cancer (CAC), compared to the general population. Carcinogenesis in IBD follows the so-called 

inflammation-dysplasia-carcinoma (IDC) sequence characterized by the development of 

inflammation, indefinite, low-grade and high-grade dysplasia, with eventual progression to 

carcinoma, in contrast to the classical progression of a discrete focus of neoplasia from a 

polypoid adenoma to an invasive carcinoma in sporadic CRC. The role of inflammation in cancer 

is relatively complex. On one hand, chronic inflammation may promote cancer development in 

sporadic CRC and CAC at every step of carcinogenesis (initiation, promotion, invasion, and 

metastasis). On the other hand, innate and adaptive immune responses are known to prevent 

colon cancer development by recognizing and destroying abnormal cells in carcinogenesis 

process, a process called immune-surveillance. The biologic changes that underlie the 

development of CAC are not well understood, but there seems to be a close relationship between 

colonic inflammation and various genomic alterations leading to CAC. Mutation analysis of 

limited numbers of genes has indicated that sporadic CRC and CAC have a similar pattern of 

acquired molecular alterations but the timing and frequency of these genomic events differ. 

International guidelines provide recommendations for the risk stratification of IBD patients to 

develop CAC, based on prognostic clinical parameters and endoscopic findings. However, it is 

currently unknown which patients will develop CAC at diagnosis during the course of their 

disease. A patient’s specific risk for developing CAC should be determined more precisely In 

addition, there is today increased concern on the venue of new biological targeted therapies in 

IBD that may impair immune-surveillance (e.g. new selective adhesion molecule inhibitors, 

preventing memory T-cell surveillance of the gastrointestinal tract). Understanding the 

carcinogenesis of CAC, through the identification of new IDC-specific signalling pathways, may 

help building prognostic genomic and immune signature(s) to better survey IBD patients at risk 

of CAC and select those who may require more aggressive surveillance and IBD/CAC treatment.  
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UTILIZING ZEBRAFISH FOR NEW INSIGHTS INTO THE ROLES OF CHEMERIN IN CANCER 

BIOLOGY 

Di Ruggiero E.1, O. Ghandeharian1, M. Parmentier1, A. Hurlstone2 and V. Wittamer1 

1 Institut de Recherche Interdisciplinaire en Biologie Humaine et Moléculaire -Université Libre de 

Bruxelles, Campus Erasme, 808 Route de Lennik, B-1070 Brussels, Belgium 
2 Faculty of Life Sciences, University of Manchester, C.4223 Michael Smith Building, Oxford Road, 

Manchester, England  

 

Melanoma is the most aggressive and lethal form of skin cancer. The critical importance of 

chronic inflammation and microenvironment in the development, progression and metastatic 

potential of this disease has been well established. Leukocyte populations can contribute to 

either the elimination or the survival of tumor cells. Chemoattractant molecules play in this 

context a key role in the selective recruitment of specific leukocyte populations. Here, we have 

investigated the role of a chemoattractant factor identified in our group, chemerin, in the various 

steps of carcinogenesis. We have shown that chemerin displays antitumor activities when 

expressed in the B16 melanoma cell line, while inactivation of the main chemerin receptor, 

ChemR23, results in a high frequency of spontaneous skin tumors. Utilizing the unique strengths 

of the zebrafish model system for cancer and immunological investigations, we sought to obtain 

new insights into key mechanisms by which chemerin modulates tumorigenesis and the 

metastatic process in vivo. Through a detailed pharmacological characterization of the chemerin 

axis in zebrafish, we demonstrate this system to be highly conserved across the vertebrate 

phylum. Next, established genetic models of melanoma have been used together with new 

transgenic lines to assess the effect of chemerin disruption on melanoma incidence. Our data 

show that chemerin invalidation modifies tumor development in a statistically significant way, 

by accelerating oncogene-induced melanoma formation. By providing a new level of precision in 

understanding the role of chemerin in melanoma pathogenesis, our model should complement 

ongoing studies in mice and help determining whether this system constitutes an attractive 

target for therapeutic intervention in human. 
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METHYLGLYOXAL, A GLYCOLYSIS SIDE-PRODUCT, INCREASES THE METASTATIC 

POTENTIAL OF HUMAN BREAST CANCER CELLS 

Nokin Marie-Julie 1*, Florence Durieux1, Justine Bellier1, Maude Gabriel1, Olivier Peulen1, 
Monseur Christine1, Benoit Charloteaux², Steven van Laere3, Patrick Roncarati4, Michael Herfs4, 
Charles Lambert5, Alain Colige5, Jo Caers6, Vincent Castronovo1 and Akeila Bellahcène1 

 
 1Metastasis Research Laboratory, GIGA-Cancer, University of Liège (ULg), Liège, Belgium; 

²Genomic platform, GIGA, ULg, Liège, Belgium; 3Translational Cancer Research Unit, University of 

Antwerp, Antwerp, Belgium; 4Laboratory of Experimental Pathology, GIGA-Cancer, Ulg, Liège, 

Belgium; 5Laboratory of Connective Tissues Biology, GIGA-Cancer, ULg, Liège, Belgium; 6Laboratory 

of Hematology, GIGA-Inflammation, Infection and Immunity, ULg, Liège, Belgium. 

Background: Tumor cells use glycolysis rather than mitochondrial respiration to produce their 

energy (Warburg effect). Methylglyoxal (MG), a highly reactive glycolysis by-product, is thus 

accumulated in tumor cells where it glycates lipids, proteins and nucleic acids, thereby inducing 

a dicarbonyl stress. All mammalian cells developed a detoxifying system composed of 2 

enzymes, glyoxalases 1 and 2 (Glo1-2) that transform MG into D-lactate. In previous studies, we 

demonstrated that MG-protein adducts accumulation is a constant feature of breast cancer 

tumors when compared to normal breast (Chiavarina et al., Oncotarget, 2014) and that MG 

increased the proliferation of human breast cancer cells through the accumulation of the 

oncogenic protein YAP. (Nokin et al., Elife, 2016). In this study, we aimed to evaluate and 

characterize the effects of high MG endogenous levels on the growth and metastatic potential of 

human breast cancer cells in vitro and in vivo. 

Methods: For this purpose, we established stably Glo1-silenced MDA-MB-231 breast cancer 

clones by using specific shRNAs. We validated the increased MG level in these clones by LC-

MS/MS quantification. Next, we performed RNA sequencing on Glo1-silenced MDA-MB-231 cells.  

Results: We found an increased expression of pro-metastatic genes and a decreased expression 

of anti-metastatic genes. We have been able to validate the modulation of several metastasis-

related genes at the mRNA level using qRT-PCR. Further in silico pathway analysis identified a 

TGFβ signaling pathway signature in Glo1-depleted cells. Based on these results, we tested the 

migratory and invasiveness capacity of shGlo1 clones in vitro. We observed a significant increase 

of migrating/invading cells in shGlo1 condition compared to control which was reverted by two 

potent MG scavengers (aminoguanidine and carnosine). These results demonstrated a direct link 

between high MG condition and high migratory potential. Finally, when we injected shGlo1 MBA-

MB-231 cells by i.v. in mice, we observed an increase of lung metastases formation. By treating 

mice with carnosine, we observed a significant decrease of the metastatic potential of Glo1-

silenced cells. 

Conclusions: Our data suggest a new role for this highly reactive endogenous metabolite 

accumulated in glycolytic tumors to stimulate metastases development. Ongoing experiments 

will help to demonstrate further the implication of TGFβ signaling pathway in the pro-metastatic 

phenotype of cancer cells under high MG stress. 

Presenting author e-mail: mjnokin@ulg.ac.be 

mailto:mjnokin@ulg.ac.be
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INTERROGATING THE FUNCTIONAL RELEVANCE OF A-TO-I RNA EDITING ON THE IMMUNE 

RESPONSE IN BREAST CANCER 

Dupont Floriane 1, Françoise Rothé1, Florian Clatot3, Debora Fumagalli1, Samira Majjaj1, Vincent 
Detours2 and Christos Sotiriou1 

 

1 Breast Cancer Translational Research Laboratory, Jules Bordet Institute, Université Libre de Bruxelles 
(ULB), Brussels, Belgium ;  2 IRIBHM, Université Libre de Bruxelles (ULB), Brussels, Belgium ; 3 Centre 
Henri-Becquerel Normandie Rouen/Centre de Lutte Contre le Cancer (CLCC), France 
 
INTRODUCTION: RNA editing is a post-transcriptional modification that introduces changes in 

double stranded RNA sequences (dsRNA). The most common way of editing in humans is the 

Adenosine-to-Inosine type, which is catalyzed by members of the ADAR enzymes family 

(Adenosine Deaminase Acting on RNA). A-to-I RNA editing has been shown to be essential for 

normal tissue development by altering mRNA splicing, localization, structure and translation, 

and interfering with the binding of other regulatory RNAs. Recently, different studies have 

highlighted the crucial role played by RNA editing in various types of cancers e.g. glioblastoma, 

astrocytoma, leukemia, hepatocellular carcinoma, esophageal squamous cell carcinoma and 

melanoma. 

However, little is known of the extent of RNA editing in breast cancer. Recently, our lab realized 

one of the first studies on RNA editing in breast cancer comparing whole exome and matched 

transcriptome data. We demonstrated that the editing frequency is increased in tumor cells and 

correlates with ADAR expression assessed both by immunohistochemistry and mRNA 

expression. We also showed that type I interferon response and ADAR DNA copy number 

together explain 53% of ADAR expression in breast cancers. Moreover, recent studies have 

shown the implication of ADAR-mediated RNA editing in preventing the sensing of endogenous 

dsRNA leading to inhibition of the immune response suggesting that ADAR-mediated RNA 

editing may play a crucial role in tumor progression by modulating immune response through 

the dsRNA sensing pathway. 

AIM: The aim of this project is to assess the influence of ADAR-mediated RNA editing in the 

sensing of endogenous dsRNA and the immune response in breast cancer. 

MATERIALS & METHODS: We have generated breast cancer cell lines – derived from the 

MDAMB231 cell line - in which ADAR expression is modulated by using shRNA lentiviral 

transduction for ADAR inhibition, and lentiviral plasmid transduction for ADAR overexpression 

(wild type and editing-deficient mutant ADAR forms). 

RESULTS: To elucidate the influence of ADAR-mediated RNA editing in the sensing of 

endogenous dsRNA and the immune response in breast cancer, we hypothesized that the 

likelihood of having increased amount of dsRNAs is higher in tumor cells as compared to normal 

cells due to higher transcriptional activity. dsRNAs are known to induce the dsRNA sensing 

immune pathway which leads to cell death. Therefore, we postulate that ADAR, through an 

increased A-to-I editing of endogenous dsRNA in tumor cells, leads to a decrease of the amount 

of dsRNAs consequently preventing the dsRNA immune response and tumor cell death. To 

address this hypothesis, we have initiated the set-up experiments for the assessment of the key 

components of the dsRNA immune response using RTqPCR analysis. First, poly I:C transfection 

(mimicking dsRNAs increase) induces the expression of RIG-I, MDA5 and IRF7 in MDAMB231 

breast cancer cells. Then, we have tested the impact of a DNMTi treatment – known to induce the 

transcription of endogenous dsRNA. As expected DNMTi treatment also activates cytolosic 
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dsRNA response in a dose dependent effect. To assess if ADAR-mediated RNA editing has an 

impact on dsRNA pathway, we have then exposed breast cancer cell lines in which ADAR 

expression has been modulated to DNMTi. While an activation of the dsRNA pathway was found 

in each of the cell lines, no clear effect of ADAR modulation on the activation of the pathway was 

observed. 

CONCLUSION & PERSPECTIVES: These results suggest that the dsRNA pathway activation by 

DNMTi might not be related to ADAR and eventually might not be related to a dsRNA cytosolic 

increase. Thus, to explore the link between DNMTi exposure, dsRNA increase and dsRNA 

pathway activation, we developed a direct evaluation of the dsRNA amount based on 

fluorescence microscopy. By this approach, we will directly assess if DNMTi exposure induces 

the transcription of endogenous dsRNA and we will evaluate the impact of ADAR expression 

modulation on the amount of endogenous dsRNAs. We will also study the effect of ADAR 

modulation, dsRNA levels and dsRNA immune response pathway activation on cell proliferation, 

invasion, migration and apoptosis. 
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A QUANTITATIVE MODEL FOR LUNG COLONIZATION BY BENIGN MAMMARY STEM CELLS 

IN BREAST CANCER. 

Mon Père Nathaniel 1, Francois Fuks2, Katrina Podsypanina3, Tom Lenaerts1,4 
 
1 Interuniversity Institute of Bioinformatics in Brussels, Université Libre de Bruxelles 
2 Laboratory for Cancer Epigenetics, Université Libre de Bruxelles 
3 Institut Curie, Université Pièrre et Marie Curie 
4 Machine Learning Group, Université Libre de Bruxelles 
 
Metastasis is a complex and multifaceted process that can vary greatly between patients and 

cancer types. There are many models describing different pathways leading to ectopic 

colonization, however most share the assumption that all metastatic lesions are initiated by 

cancerous cells that have been ejected from (and are therefore clonal offspring of) the primary 

tumor. Nevertheless, intertumoral heterogeneity among metastatic lesions with respect to each 

other and the primary paints a more complicated picture of clonal relationships and heritage, 

one which is not always compatible with such linear models. Here we examine an alternative 

pathway to lung colonization in breast cancer. Recent findings show that in mice healthy 

mammary stem cells may form proliferating colonies in the lungs when injected in the tail vein, 

and that a growing tumor in the mammary gland may induce dissemination of neighboring 

mammary epithelial cells to the lungs. If an oncogenic mutation occurs in such a colony the 

resulting lesion would not share the same mutational history as the primary tumor and would 

therefore contribute to heterogeneity and possible treatment failure. We designed a 

mathematical model based on a system of ordinary differential equations (ODE’s) that 

quantitatively describes this method of colonization. Using experimental data to calibrate the 

parameter space, we can predict the probability of colonization in the lungs and the expected 

number of proliferating colonies in the presence of an expanding primary tumor. The colony size 

distribution can also be estimated, which is used to project the risk of tumorigenic conversion 

over time. 
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VALIDATION OF A CELL-FREE DNA-BASED METHOD FOR DETECTION OF EGFR P.T790M 

MUTATION IN PLASMA 

De Mendonça Ricardo 1; Marie Le Mercier1, Pierre Heimann3, Hakim El Housni3, Zita Mekinda 

Ngono2, Thierry Berghmans4, Isabelle Salmon1, Myriam Remmelink1 and Nicky D’Haene1 

1Department of Pathology,, 2Department of Pneumology, University Hospital Erasme and 
3Laboratory of Hemato-oncologic Molecular biology, LHUB-ULB, Université Libre de Bruxelles, 

Brussels, Belgium.  
4 Department of Intensive Care and Oncological Emergencies & Thoracic Oncology, Institut Jules 

Bordet, Université Libre de Bruxelles, Brussels, Belgium. 

 

Background: The advent of personalized medicine employing molecular targeted therapies has 

markedly changed the treatment of cancer patients. Tumor tissue biopsy-based genotyping 

remains the current clinical practice for guiding clinical management. However, biopsy 

procedures may be challenging and result in sampling bias. To overcome these issues, new 

biological discoveries have been exploited. Liquid biopsy addresses this unmet clinical need 

because this diagnostic method is based on cell-free circulating tumor DNA (ctDNA) and can be 

performed on blood samples. We describe here the validation of a droplet digital PCR-based 

(ddPCR) approach developed to detect mutations in the EGFR gene. 

Methods: Blood samples were collected in cfDNA BCT tubes (Streck®). QIAamp circulating 

nucleic acid kit was used to extract ctDNA from 3mL of plasma. Extraction efficiency was 

evaluated by spiking the blood of health donors with known amounts of synthetic exogenous 

DNA (172bp). DNA was quantified either by Qubit or ddPCR. A commercially developed set of 

primers/probes (BioRad) was used to target the EGFR mutations p.T790M, p.L858R and p.E746-

A750del. Specificity, sensitivity and limit of detection (LOD) were determined on the basis of an 

external quality assessment (artificial samples) and clinical samples. 

Results: The extraction efficiency was estimated at 40% by using ddPCR as a quantification tool 

targeting exogenous DNA (SD ±10%). The specificity and the sensitivity of the ddPCR-method 

for the three targets was 100% and 70%, respectively. The LOD for p.T790M was 0.5% to 1% 

(100-200 copies) of mutant DNA in a wild type background. 

Conclusion: Overall, this ddPCR-based method for the detection of p.T790M EGFR mutation 

shows specificity and sensitivity similar to those reported in the literature. This method has 

been accredited by Belac against the ISO 15189 standard and is now incorporated into clinical 

daily practice. 
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1. 

IDENTIFICATION OF POTENTIAL MIRNAS TARGETS IN MICE MODEL FOR DEVELOPING 

NEW PHARMACOLOGICAL DRUGS OF CHEMOTHERAPY INDUCED OVARIAN DAMAGE 

Alexandri Chrysanthi 1, Basile Stamatopoulos 2, Rothé Françoise 3, Isabelle Demeestere 1 

 
1Research Laboratory on Human Reproduction, 2 Laboratory of Clinical Cell Therapy, 3 Breast 

Cancer Translational Research Laboratory, Université Libre de Bruxelles, Belgium 

 

Cancer treatments as cyclophosphamide and its active metabolite, 4- hydroxycyclophosphamide 

(4-HC) can cause primordial follicle activation, apoptosis and ovarian reserve depletion. As these 

therapies negatively influence the ovarian function, fertility preservation is recommended. 

While oocytes or embryo vitrification and ovarian tissue cryopreservation are usually offered, 

innovative options aiming to reduce ovarian damage during oncological treatments appear to be 

very attractive. MiRNAs are small non-coding molecules which offer new promising approaches 

in the cancer therapy but also in the fertility preservation, as they have a key-role in follicular 

growth, activation and atresia. Hence, this study aims to identify miRNAs that are involved in 

apoptosis, in DNA damage of follicles at different stages of development, and in the mechanisms 

of primordial follicles activation during exposure to 4-HC using mouse model. Moreover, we 

identified the targets of selected miRNAs which are differentially expressed after exposure to 4-

HC in PND3 ovaries and in granulosa cells of preantral follicles. Both PND3 ovaries and isolated 

preantral follicles were cultured under two main conditions: control and exposure for one hour 

to 4-HC (20μΜ). The miRNA expression profiles in granulosa cells and PND3 ovaries were 

determined by TaqMan Low Density Cards (384 miRNA targets and endogenous control genes). 

The data analysis was conducted in pairs of samples (control-treated) by the comparative Ct 

method and the fold change was calculated in each experimental pair. The final fold change was 

expressed in the term of geometric mean. A significant number of miRNAs were upregulated 

(fold change >1.5) and downregulated (fold change <0.5) in both PND3 ovaries and granulosa 

cell samples after one hour exposure to 4-HC. A set of these miRNAs was selected for further 

validation by TaqMan Custom Cards (24 targets in duplicate) and individual QPCR. The QPCR 

validation confirmed that the mir-10a-5p, mir-146a-5p and mir-34a-5p are downregulated in 

PND3 ovarian samples and the miR-10a-5p is the most downregulated (p-value <0.05). In order 

to identify the target genes of miRNAs and their roles, we used the miRTarBase while the 

pathway enrichment analysis was performed on DAVID database. The computational analysis 

shows that the selected miRNAs are involved in DNA damage response, apoptosis and cell 

proliferation as they target molecules with a key-role in these pathways. Functional analysis will 

be performed in order to exam the effects of the differently expressed miRNAs on their targets 

during chemotherapy exposure by using mimic miRNA molecules. We believe that investigating 

the functions of miRNA-gene signaling networks will lead to an improved understanding of how 

follicles alter their biological processes under chemotherapy exposure and it will come up with 

new means of female fertility preservation. 
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2. 

TRISTETRAPROLIN EXPRESSION BY KERATINOCYTES PLAYS A KEY ROLE IN THE 

CONTROL OF INFLAMMATION AND CARCINOGENESIS 

Assabban Assiya1, Andrianne Mathieu1, Blackshear Perry J.2,3, Gaëlle Lapouge4, Cédric 

Blanpain4, Van Maele Laurye1, Goriely Stanislas1 

1 Institute for Medical Immunology, Université Libre de Bruxelles, Belgium; 2 Duke University 

Medical Center, USA ; 3 National Institutes of Health Sciences, USA; 4 IRIBHM, Université Libre de 

Bruxelles, Belgium 

 

Inadequate control of inflammation may lead to chronic pathologies and promote tumor 

development. Tristetraprolin (TTP, encoded by the Zfp36 gene) is an RNA-binding protein that 

regulates a number of inflammatory mediators, such as Tnf, Il23a or Cxcl2. Zfp36 knock-out mice 

develop a spontaneous inflammatory syndrome characterized by cachexia, arthritis and 

dermatitis. In addition, loss of expression or function of TTP by neoplastic cells was also 

suggested to promote tumorigenesis.  

Herein, we explored the in vivo role of TTP in the regulation of cutaneous inflammation and 

tumor development.  

Using conditional TTP deletion, we demonstrate that the expression of this gene by 

keratinocytes (Zfp36ΔK14) rather than myeloid cells is critical for the control of inflammation 

upon imiquimod or TPA topical application. Importantly, the transcriptional profiling of skin 

upon TTP ablation in the mouse epidermis displays an exacerbated IL-17 signature (Andrianne 

& Assabban et al., JCI insight, 2017). Moreover, using a chemically-induced skin tumor model 

(DMBA/TPA), Zfp36ΔK14 mice display a dramatic increase in the frequency and size of tumors. In 

addition, the development of these tumors was preceded by an important recruitment of 

neutrophils and IL17-producing cells in the skin, indicating an essential role of TTP within 

keratinocytes in the control of inflammation-related carcinogenesis. Altogether, our results 

demonstrate the critical role of TTP during tumor development.  

We are currently defining TTP targets within keratinocytes and the interaction between 

epidermal cells and the immune system during this process. We are also developing a genetic 

model of skin squamous cell carcinoma to investigate whether TTP within the keratinocyte plays 

a role in the malignant progression and is a driver of metastasis.   

The results of this project will be important for our basic knowledge of tumor initiation and 

progression and for new possible cancer therapies.  
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3. 

AUTOMATIC SEGMENTATION OF GLANDULAR EPITHELIUM IN COLORECTAL TISSUE 

IMAGES TO COMPARTMENTALIZE IHC BIOMARKER QUANTIFICATION 

Yves-Rémi Van Eycke1,2, Cédric Balsat1, Laurine Verset3, Isabelle Salmon1,3 and Christine 

Decaestecker1,2 

1DIAPath, Center for Microscopy and Molecular Imaging, Université Libre de Bruxelles, Gosselies, 

Belgium; 2Laboratory of Image, Signal processing & Acoustics, Université Libre de Bruxelles, 

Brussels, Belgium; 3Department of Pathology, Erasme Hospital, Université Libre de Bruxelles, 

Brussels, Belgium. 

 

Background: Immunohistochemistry (IHC) is an efficient and routinely used staining technique 

to localize a specific antigen in a tissue sample and its cell components. IHC is commonly 

employed for diagnostic and prognostic purposes in histopathology as well as for biomarker 

validation in clinical research. Whole slide scanning and image analysis tools now enable to 

objectively and quantitatively evaluate IHC biomarkers in a whole tissue slide or a specific 

region of interest delineated by a pathologist. Compartmentalizing the quantitative evaluation of 

IHC biomarkers in a specific histological structure, such as glandular epithelium in colorectal, 

breast or prostatic tumors, is often required toprovide more relevant and informative 

measurements for clinical research. For this purpose, pathologists have to annotate thousands of 

structures present in histological slide series, a long and tedious task which is potentially biased 

and would greatly benefit from automatization. 

Materials and Methods: We developed a Deep Learning algorithm for automatically annotating 

glandular epithelium in slide images from colorectal tissue samples submitted to different 

staining techniques, including hematoxylin-eosin (H&E) as well as IHC. The algorithm 

implements a convolutional neural network which was first trained and evaluated with regard 

to the state-of-the-art on H&E images provided by the international GLaS (Gland Segmentation 

in Colon Histology Images) challenge contest. To apply our method in the context of IHC staining, 

we created a second dataset by making use of tissue microarray slides submitted to IHC to 

evidence the expression of different antigens (BAX, IGFBP2 and α-SMA) on colorectal tumor 

samples. As made for the GLaS challenge, the images were manually annotated by an expert to 

delineate the glandular epithelium. We then quantified the IHC staining in and/or out of the 

glandular epithelium delineated on the basis of the manual or automatic annotations. 

Results: Our method achieves slightly better performances in epithelium segmentation than the 

state-ofthe- art on the H&E images. It also provides accurate segmentation on the IHC images, 

whatever the targeted antigen. In average, the automatic segmentation of colorectal epithelium 

in one TMA core required less than 1 second against 3 to 4 minutes for the manual annotations. 

Compartmentalized IHC quantification showed high concordance between measurements 

carried out using either manual or automatic segmentation (Lin’s concordance correlation 

coefficient from 0.8716 to 0.9951). 

Conclusions: In addition to be efficient in terms of epithelium segmentation on H&E as well as 

IHC slide images, our algorithm is very fast and thus relevant for quantitative IHC analysis 

performed on large series of whole (tissue or TMA) slides, as generally required in clinical 

research. 
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4. 

GENOMIC ABERRATIONS ASSOCIATED WITH TRIPLE-NEGATIVE BREAST CANCER (TNBC) 

MOLECULAR SUBTYPES BASED ON LEHMANN CLASSIFICATION. 

Bareche Yacine 1, David VENET1, Françoise ROTHE1, Christos SOTIRIOU1 

1Breast Cancer Translational Research Laboratory, J. C. Heuson, Institut Jules Bordet, Université 

Libre de Bruxelles, Brussels, Belgium 

 

Introduction: Triple negative breast cancers (TNBCs) represent about 10-20% of all breast 

cancers and show worse prognosis compared to other molecular subtypes with increased 

likelihood of early distant recurrence and death. Recent efforts of genome-wide gene expression 

profiling analyses have improved our understanding of the biological complexity and diversity of 

TNBCs reporting, at least 6 different molecular subtypes of TNBC namely basal-like 1 (BL1), 

basal-like 2 (BL2), immunomodulatory (IM), mesenchymal (M), mesenchymal stem-like (MSL) 

and luminal androgen receptor (LAR). However, little is known regarding the potential driving 

molecular events within each subtype, their difference in survival and response to therapy. 

Further insight into the underlying genomic alterations is therefore needed. 

Aims: Here, we aimed to study the genomic aberrations that drive each of these TNBC subtypes 

by applying an integrated analysis of somatic mutation, copy number and gene expression of 

274 TNBC derived from METABRIC (Molecular Taxonomy of Breast Cancer International 

Consortium). 

Methods: The breast cancer dataset disclosed by the METABRIC study is hosted at the European 

Genome-Phenome Archive (EGA), under accession number EGAS00000000083. It contains 

cDNA and normalized RNA microarray profiling of about 2000 fresh-frozen breast cancer 

samples performed on respectively the Affymetrix SNP 6.0 platforms and the Illumina HT-12 v3. 

Somatic mutation profiles, performed on Illumina HiSeq 2,000 (targeted sequencing of 173 

cancer genes), of 2,433 breast cancer patients were retrieved from Pereira et al. 

Results: Each subtype showed significant clinic-pathological characteristic differences. Using a 

multivariate model, IM subtype showed to be associated with a better prognosis (HR=0.57; 

CI=0.34-0.96; p=0.003) whereas M subtype was associated with a worst prognosis (HR=1.62; 

CI=1.01-2.59; p =0.045). BL1 subtype was found to be most genomically instable subtype with 

high TP53 mutation (93%) and copy-number deletion in genes involved in DNA repair 

mechanism (BRCA2, MDM2, RB1 & TP53). LAR subtype was significantly enriched with 

mutations in PI3KCA (44%), AKT1 (18%) and CDH1 (14%). IM subtype was significantly 

enriched in UTRN mutations (12%). M and MSL subtypes were associated with higher signature 

score for angiogenesis (M p=9.310-4 & MSL p=3.310-6). M and BL1 subtypes was associated 

with MYC over-expression (BL1 p=3.710-7 & M p=4.810-2). 

Conclusions: Combining somatic mutation, copy number and gene expression profiles provides 

a greater understanding of the global heterogeneity TNBC and our results emphasize the 

importance of genome-based stratification of TNBC that may have important implications for 

designing future therapeutic strategies.  
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GROWTH TO DEATH 
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Spiegel4, James R Cochrane5-6, Craig A Hutton5-6, Vincent Castronovo1 and Akeila Bellahcène1 
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Laboratory of Food and Biodynamics, University of Nagoya, Nagoya, Japan; 3Graduate School of 

Bioagricultural Sciences, University of Nagoya, Nagoya, Japan; 4Department of Chemistry, Yale 

University, New Haven, United States; 5School of Chemistry, University of Melbourne, Melbourne, 

Australia ; 6Bio21 Molecular Science and Biotechnology Institute, University of Melbourne, 
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Background: Metabolic reprogramming toward aerobic glycolysis unavoidably favours 

methylglyoxal (MG) production in cancer cells. As a highly reactive dicarbonyl molecule, MG is 

able to react with proteins, lipids and DNA, inducing a dicarbonyl stress. Glyoxalase 1 (Glo 1) is a 

MG detoxifying enzyme that contribute to convert MG to D-Lactate. High MG is notably 

associated with diabetes and cancer as the latter present a deregulated energy metabolism 

(Warburg effect). MG impact on cancer is ambiguous as some papers reported an anti-tumor and 

others a pro-tumor effect of MG. 

Methods: In an attempt to understand this dual role, we explored MG-mediated dicarbonyl 

stress status in a panel of four breast and glioblastoma cancer cell lines in relation with their 

glycolytic phenotype and MG detoxifying capacity. We characterize glycolysis, MG production 

and detoxification in different conditions in these cell lines and U87-MG tumor growth under MG 

treatment on the chick chorio-allantoic membrane tumor model (CAM). 

Results : We observed that only MDA-MB-231 and U87-MG cell lines are able to increase their 

glycolysis flux upon glucose stimulation. In these conditions, both cell lines increased their MG 

production and detoxification via the glyoxalase system. Under exogenous MG treatment, both 

glycolytic cell lines are able to increase Nrf2, stress-response transcription factor, and its target 

gene Glo1 whereas no ROS accumulation was detected. Upon Glo1 inhibition, an alternative MG-

detoxification system, the aldo-keto reductase (AKR) enzymes,  is increased efficiently at least in 

U87-MG cells. Finally, U87-MG grown on CAM and treated with MG show an increased tumor 

growth at low doses while higher doses induced a reduced tumor growth. This hormetic effect 

could be inverted by co-treatment with an MG-scavenger, L-Carnosine.  

Conclusions: Importantly, our data demonstrate that cancer cells are not equal when facing MG 

stress. It shows that cancer cells response to MG-stress is dependent on different parameters:  

metabolism, Glo1 and alternative MG-detoxification such as AKRs. Reduced glutathione is also an 

important characteristic to consider. Moreover, we demonstrate for the first time the hormetic 

effect of MG on cancer cell growth. 

Justine Bellier, Justine.bellier@ulg.ac.be   

mailto:Justine.bellier@ulg.ac.be
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6. 

THYMOQUINONE INDUCED CELL DEATH IN DLBCL-GCB LYMPHOMA INVOLVES BOTH 

CASPASE-DEPENDENT AND INDEPENDENT PATHWAYS, VIA TRIGGERING ER STRESS, 

REACTIVE OXYGEN SPECIES PRODUCTION AND INTRACELLULAR CALCIUM RELEASE. 

Berehab M, Rouas R, Brasseur G, Akl H, Ghanem G, Journé F, Bron D, Martiat P, Lewalle P and 

Merimi M.  

Laboratory of Experimental Hematology, Jules Bordet Institute, Cancer center, Universite Libre de 

Bruxelles 

 

Disruption of the apoptotic pathways in diffuse large B cell lymphoma (DLBCL) remains a 

challenge for standard treatment and results in refractoriness and poor prognosis.  

Thymoquinone (TQ), an active compound of the medicinal plant Nigella sativa, has been 

frequently reported to kill cancerous cells, through apoptosis and autophagy.  Herein, we 

explored the in vitro anticancer activity of TQ against DLBCL and tried to understand the critical 

pathway underlying its cytotoxic effect. 

We found that TQ greatly inhibits proliferation and induces cell death in DLBCL cell lines while it 

has a low toxicity on healthy hematological cells.  Molecular investigations revealed that TQ 

triggered cell death through both apoptotic and non-apoptotic pathways depending on cell lines.   

Indeed, caspase inhibition by z-VAD-fmk failed to protect the all cell lines, except one, against 

TQ-induced cell death, indicating that TQ is mainly able to induce non-apoptotic cell death.  TQ-

induced caspase-independent cell death was associated with the trigger of ER stress that was 

characterized by sXBP-1, GRP78 and HSPA1A upergulation. However, ER stress inhibition by 4-

PBA failed to protect the cells against TQ-induced cell death suggesting the existence of 

upstream events responsible for cell death. In fact, TQ-induced cell death was associated with a 

cytoplasmic calcium ([Ca2+]c) rise and ROS production. Indeed, both cytosolic calcium chelation 

by BAPTA-AM and inhibition of IP3 receptor strongly repressed TQ-induced non-apoptotic as 

well as caspase independent cell death.  

All results obtained in this work reaffirm that the investment in the study of new 

chemotherapeutic agents is important in scientific research. The ability of TQ to induce diverse 

molecular pathways of cell death proves the importance of its use as a chemotherapeutic agent 

in clinical practice, which may offer an effective strategy for resistant or refractory GCB cell 

lymphoma to chemotherapy. 

 

  



 22 septembre 2017 

35 
 

7. 

HYPOXIA AND ANTI-TUMOR IMMUNITY: ROLE OF PROLYL HYDROXYLASE 

DOMAINCONTAINING PROTEIN 2 (PHD-2) IN CONVENTIONAL T CELLS. 

Bisilliat Donnet Charlotte 1, Anaëlle Taquin1, Coralie Henin1, Benoit Van den Eynde2, Guillaume 

Oldenhove1 and Muriel Moser1 

1Immunobiology Laboratory, Faculty of Science, Université Libre de Bruxelles (ULB), Gosselies ;       
2Ludwig Institute for Cancer Research, Université Catholique de Louvain (UCL), Brussels 

 

There is increasing evidence that the success of cancer immunotherapy is limited due to 

immunosuppressive mechanisms arising in the microenvironment of the tumor. In particular, a 

hypoxic environment within the tumor could be a key factor of the immunosuppression. This 

project aimed at studying the effect of hypoxia on tumorinfiltrating lymphocytes and evaluating 

the role of a key protein necessary for adaptation to hypoxic environment, the transcription 

factor HIF-1, known to activate transcription of immunosuppressive proteins. We generated T 

cell specific HIF-1α- deficient or PHD2-deficient (PHD2 degrades HIF-1α) mice and monitored 

the growth of transplanted tumors. Our data show that conditional ablation of PHD2 in T cells 

led to rejection of EG7-OVA tumor in 95% of mice. The rejection was dependent on CD8+ T cells 

and correlated with increased cytotoxic response in vivo. These observations suggest that 

stabilisation of (presumably) the oxygen sensor HIF-1α plays a beneficial effect on anti-tumor 

immunity. 
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TET2-MEDIATED HYDROXYMETHYLOME PLASTICITY REDUCES MELANOMA INITIATION 

AND PROGRESSION 
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Singh1, Radaelli E2,6, Santagostino SF3, Jean-Christophe Marine4,5 and François Fuks1 
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5 Laboratory for Molecular Cancer Biology, Department of Oncology, KU Leuven, Leuven, Belgium. 
6 Comparative Pathology Core, University of Pennsylvania, School of Veterinary Medicine, 
Department of Pathobiology, Philadelphia, United States. 
 

Studies in genomics and signalling pathways involved in melanoma skin cancer have led to 

remarkable progresses in understanding the pathogenesis of this deadly disease and improved 

both diagnostic and treatment. Disruption in epigenetic mechanisms are now admitted to 

greatly contribute to tumorigenesis but still need further characterization. The DNA 

modification 5-hydroxymethylcytosine (5hmC) epigenetic mark is now referred to as the sixth 

base of DNA and was recently reported as a potential biomarker for multiple types of cancer. 

Although it seems clear that Ten-eleven Translocation (TET) epigenetic factors are involved in 

various tumours and loss of 5hmC correlated with melanoma progression, it remains to be 

clarified what are the underlying mechanisms. In this purpose, we targeted Tet2 to modulate 

5hmC levels in melanocytes of the well-defined Tyr::NrasQ61K melanoma mouse model and report 

here that Tet2 depletion from the melanocyte compartment drastically affected 

melanomagenesis. Indeed, our results suggested Tet2 acts as a barrier to melanoma initiation 

and progression partly by minimizing 5hmC genome-wide plasticity. 
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IMPACT OF MOLECULAR SCREENING BY NEXT GENERATION SEQUENCING ON 

MANAGEMENT OF PATIENTS WITH THYROID NODULES 

Bouri Sarah, Marie Le Mercier, Laetitia Lebrun, Isabelle Salmon, Nicky D’Haene,  

Department of pathology, Erasme Hospital, Brussels, Belgium 

 

Background: 

Managing thyroid nodules is a common clinical problem. Fine needle aspiration (FNA) followed 

by cytologic assessment is the predominant method used to differentiate benign nodules from 

malignant nodules. However, 10 to 26% of the nodules are classified as indeterminate. 

Currently, as this category is associated with a 20% to 30% incidence of malignancy, patients are 

referred for surgery.  We previously developed a grading system for indeterminate FNA 

diagnosis associated with an increased risk of malignancy (RM) (G1 to G3 with a RM of 7.7 to 

45.7%). In recent years, some studies have shown that detecting genetic alterations in FNA 

samples improves the cytologic diagnosis, and could avoid unnecessary surgeries. In the present 

study, we evaluated the impact of molecular data obtained by targeted next generation 

sequencing (NGS) in addition to clinical data, on the management of patients with indeterminate 

cytology.  

Methods:  

We retrospectively analysed 158 patients with an indeterminate FNA for which surgical 

resection was performed. DNA obtained from smears or cell blocks was subjected to a NGS panel 

targeting mutations in 50 cancer-related genes. In addition, clinical data and US features were 

collected. 

Results: 

The RM in this series of indeterminate FNA is 31%. Three variables are associated with an 

increased risk of malignancy: 1) the presence of anti thyroid antibodies in the serum (RM=48%, 

p=0,02), 2) a G3 cytologic diagnosis (RM= 54,8%, p=0,0009), 3)a positive molecular test 

(RM=54,8%, p=0,00003). 

Conclusion:  

Molecular screening by NGS increases the diagnostic accuracy of indeterminate FNA and could 

be integrated into the management of patients with a thyroid nodule.  
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The search for biomarkers able to detect and evaluate disease such as cancer at an early stage, or 

to predict resistance and response to therapies, has been and remains a major challenge. Despite 

very important progresses in all fields of omics technologies, the success of discovery of 

clinically valuable biomarkers is surprisingly disappointing. Difficult mining of secreted proteins 

in biological fluids poses the first major hurdle, mainly because the concentration of interesting 

proteins in serum or urine is generally very low. The second key limitation in the field is the 

inaccessibility of tissue specimens from early lesions. Those are routinely required in their 

integrity for the complete histological evaluation in the clinical routine, leaving no residual 

material for research. Here we present an innovative procedure that we have named EXPEL, 

which entirely overcomes these limitations. It makes any tissue, regardless of its size, available 

for both omics research and histological investigation.    

Our original device and approach extracts soluble tumor biomarkers, small metabolites, enables 

exosomes and  miRNA as well as tumorDNA, within few minutes and without altering the tissue 

morphology. For this purpose a small tissue biopsy is incubated in a slightly hypertonic 

extraction buffer while subjected to alternating pressure. Upon extraction the tissue is fixed in 

formalin and can be used for histological analysis. The soluble extract is further prepared for the 

above mentioned analysis. In a proof of concept study we have extracted and analyzed soluble 

biomarkers from human colorectal carcinoma liver metastases as well as primary colorectal 

tumors. Pathology validation demonstrates that EXPEL procedure does not alter tissue 

morphology or subsequent molecular and clinical tests.       

The comparison of proteins, metabolites and miRNA identified in tumor lesions with those 

found in adjacent normal tissues revealed a promising group of novel and differentially 

expressed targets. Their potential usefulness as diagnostic or predictive markers is currently 

being explored. 

 

brunellacostanza@gmail.com 
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NF-KB-DEPENDENT REGULATION OF TET1 IN BREAST CANCERS 

Canale Annalisa 1, Evelyne Collignon2, Clémence Al Wardi2, Agnès Noel1, and François Fuks2 

1Laboratory of Tumor and Development Biology, Groupe Interdisciplinaire de Genoproteomique 

Appliquee (GIGA)-Cancer, University of Liège, Liège, Belgium; 2Laboratory of Cancer Epigenetics, 

Faculty of Medicine, Université Libre de Bruxelles, Brussels, Belgium  

 

Background: Breast cancer is a heterogeneous disease characterized by different clinical 

behaviors, molecular and histopathological features, risk factors, response to therapy and 

patient outcome. An interesting anti-cancer approach is targeting epigenomic components as 

they regulate different oncogenic function. Newly discovered Ten eleven translocation enzymes 

(TET1-3) convert 5-methylcytosine (5mC) to 5-hydroxymethylcytosine (5hmC) and are involved 

in DNA demethylation and gene regulation. 5hmC and TET expression are involved in many 

physiological and pathological processes including the cancer disease. Recent studies have 

shown that 5hmC levels and TET expression are dysregulated in cancer but the mechanisms 

underlying this process have not yet been identified. The aim of this study is to investigate TET1 

protein and 5hmC alterations in breast cancer.  

Materials and methods: Gene expression data sets were obtained from GEO (Gene Expression 

Omnibus) and TCGA (The Cancer Genome Atlas). Functional enrichment analysis was performed 

with DAVID (The Database for Annotation, Visualization and Integrated Discovery). In order to 

activate NF-κB pathway, MDA-MB231 cells were treated with TNFα and TET1 expression was 

quantified by RT-qPCR. The binding of NF-κB to TET1 promoter was confirmed by luciferase 

assay, Electrophoretic Mobility Shift Assay, streptavidin-agarose pulldown assay and Chromatin 

Immunoprecipitation (ChIP).  

Results: Firstly, TET1 expression has been assessed by gene expression microarray and RNA-

seq data on human breast cancers, classified in four main subtypes (Luminal A, Luminal B, HEB2 

and basal-like). Compared to normal tissues, TET1 expression was found decreased in Luminal 

A, B and HER2 subtypes, but increased in basal-like cancers. Gene ontology analysis and in vitro 

data have shown an anti-correlation between TET1 expression and different immune and 

defense markers, including RelA, member of NF-κB family. To confirm these observations, we 

have conducted in vitro studies revealing the downregulation of TET1 expression upon NF-κB 

stimulation in three different basal-like breast cancer cell lines. We next focused on the binding 

of NF-κB to TET1 promoter and we identified potential binding sites. Finally, we intent to 

investigate the functional impact of TET1 regulation on 5hmC in breast cancer.  

Conclusion: To conclude, our study establishes a link between TET1 expression and immunity 

in basal-like breast cancer. 
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12. 

SIMULATION AND VISUALIZATION TOOL FOR REAL-TIME PROTON PBS TREATMENT 

DELIVERY 

Dasnoy-Sumell D, Souris K, Van Ooteghem G, Macq B. 

IMAGX-R and MIRO labs, Université Catholique de Louvain, Belgium 

 

Context and introduction: One of the possible next steps of improvement in proton therapy 

and radiotherapy in general is the use of real-time imaging during treatment. Recently, hybrid 

imaging-treatment solution have been developed for standard radiotherapy [1], such as the MR-

Linac technology which was first used for online replanning [2]. With such devices, we can 

expect in the future inter-fraction uses of continuous imaging or even intra-fraction real-time 

applications. A similar solution is not yet available for protons, mainly because the hardware 

challenges of building such a machine are more difficult to overcome [3]. But, the possible gain 

in treatment quality of this kind of hybrid machine is expected to be even higher with protons 

than with photons, due to the difference in dose deposition profiles and the motion impact on 

dose distribution [4]. MRI is probably the best choice of modality for such a continuous imaging 

application, due to its non-irradiant effect, and for its soft tissue contrast performances. 

In this context, we developed a tool to visualize and evaluate in real-time proton therapy Pencil 

Beam Scanning (PBS) treatment plans on dynamic images. This will allow us to compare 

different treatment strategies, using or not the simultaneous imaging and treatment possibility, 

and estimate the gain in treatment quality that could be expected from a PBS-MRI hybrid 

machine. 

Materials and method: The image data we used come from liver patients treated with standard 

radiotherapy. For these patients, available data contain: 

- 4DCT from which a midP-CT and an average CT are derived 

- Dynamic MRI sequences of 2 minutes, containing 1 to 3 planes perpendicular or parallel, 

with an   acquisition frequency sufficient to observe breathing motion (between 1.5 and 3 

Hz) 

- Contours of the target and OAR’s delineated by medical doctors on the midP-CT and 

contours of the target on the MRI dynamic sequences 

Treatment plans have been generated with the RayStation 6 (Raysearch) by optimizing a single 

field uniform dose (SFUD) on beam specific PTVs to take into account range variations due to 

motion, setup errors, and HU conversion uncertainties. The beam angles have been selected 

exactly perpendicular or parallel to the dynamic MRI acquisitions available. The detailed PBS 

plan delivery timing is computed by ScanAlgo software (IBA SA Louvain-la-Neuve). Then, for 

each spot of the plan, the expected range is recomputed using the average CT. This way, the X 

and Y coordinates (in beam coordinates) of a spot give the direction in which it is shooted, and 

the Z coordinate is the range, assuming the patient can be described by the average CT at the 

time of the delivery. 

Once the data are available, the gathering and linking of the data (CT images, MRI images and the 

plan) and the actual plan delivery simulation and visualization are made by a software coded in 

Python, using the Qt library for the visualization. For these first results, the registration of the 
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2D-MRI images inside the 3D/4D-CT was performed by selecting manually what seemed to be 

visually the best matching slice of the 4DCT, not based on the target but on the global position of 

bones, skin and organs. 

Then, the plan delivery is simulated by applying it, spot by spot in real-time, on the MRI dynamic 

sequence. For each delivered spot, the following steps are performed: 

- The image corresponding to the timing of the spot is selected in the dynamic sequence for 

each slice position/orientation of the dynamic sequence. 

- For slices perpendicular to the beam, the contours and the X-Y coordinates of the spot are 

used to check if the spot is shot towards the target or outside of it, regardless the range 

[Figure 2-a]. 

- For slices parallel to the beam and only for spots passing inside the slice, the contours and 

the Y-Z coordinates are used to check if the spot passes through the target, stops inside the 

target or is simply shot outside the target, supposing the range Z is the expected one [Figure 

2-b]. 

- The resulting label (In, Out, or Through) of the spot is recorded to compute statistics and 

update  the visualisation tool accordingly [Figure 3]. 

 

 



 22 septembre 2017 

42 
 

 

Some of the plans we created lasted less than the 2 minutes duration of the dynamic MRI 

sequences. In these cases, random time offsets were added to the starting time of the plan to 

study the impact of shifting the starting time. 

 

Results and discussions 

1. Beams perpendicular to the MRI acquisition 

This configuration gives us the fraction of the spots delivered in the CTV direction, as well as this 

fraction in spot weights. This is done regardless of the range, with 10 differents random time 

shifts for starting the plan delivery. 

 

2. Beams parallel to the MRI acquisition 

This configuration gives us the fraction of spots delivered through the CTV or which stops inside 

it, using the expected range computed on the average CT. Again, this is done 10 times with 10 

differents random time shifts for starting the plan delivery. 

 

These early results aren’t too surprising. The state of the art plan we used compensate motion 

and errors by adding large margins and this means the CTV/PTV surface ratio is pretty low. A lot 

of spots are then delivered outside the CTV to assure the target coverage. We can see that the 

starting moment can have an effect on the fraction of spot weights passing through the CTV (7% 
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difference between best and worst case for the sagittal plane). We still need to see how we could 

relate this kind of information to a dose distribution. 

Conclusion and future work: This tool will allow us to simulate and observe different 

treatment strategies. In these early results, we just observed a state of the art plan like the ones 

used in clinical practice today. In the future we will compare this plan to other treatment 

strategies using or not the real-time imaging possibilities. Using deformable registration of the 

dynamic MRI sequences on the 4DCT, we hope to be able to recompute a variable range in real-

time, synchronized with the MR images and later, recompute a useful information about the real 

dose distribution. A complete DVH seems out of reach for now but a partial DVH inside a slice 

may be a good starting point towards a real time dose deposition information. The tool could 

also be used to study interplay effects or to estimate the potential gain in margins of an hybrid 

MRI-Proton device. 

 

[1] - Lagendijk J et al, (2014). MR guidance in radiotherapy. Physics in Medicine and Biology, 59(21). 

[2] - Acharya S et al , (2015). Online Magnetic Resonance Image Guided Adaptive Radiation Therapy: First 

Clinical Applications. International Journal of Radiation Oncology, Biology, Physics 

[3] - Oborn B et al, (2015). Proton beam deflection in MRI fields: Implications for MRI-guided proton 

therapy. Medical Physics 2015 vol: 42 (5) pp: 2113-2124 

[4] - Antje-Christin Knopf and Antony Lomax (2013). In vivo proton range verification: a review Physics in 

Medicine and Biology 
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STUDY OF CELL COMMUNICATION VIA MICRORNA BETWEEN ENDOTHELIAL AND TUMOR 

CELLS DURING ANTI-CANCER NEOADJUVANT THERAPY 

Dederen S1, Bovy N1, Pérez Boza J1 and Struman I1 

1Laboratory of Molecular Angiogenesis, University of Liège, Belgium 

 

The interaction between tumor cells and their microenvironment is an essential aspect of tumor 

development. Therefore, understanding how this microenvironment communicates with tumor 

cells is crucial for the development of new anti-cancer therapies.  

The aim of this study is to identify microRNAs (miRNA) mediating tumour-endothelial cell 

(HUVEC) communication and involved in tumour response to neoadjuvant chemotherapy. In 

particular, we focus on the transfer of miRNAs in endothelial exosomes. 

In order to determine the concentration of chemotherapeutic drugs to use, we performed 

survival and apoptosis assays. Results showed that when the HUVECs were treated for 2h with 

paclitaxel 20 ng/ml or epirubicin 1 µg/ml, half of the cells survive after 72h. Similar treatment 

does not lead to endothelial cell apoptosis. We then purified exosomes by differential 

centrifugation. We analysed whether the treatment affects endothelial cells exosomes 

properties. We found that the treatments didn’t modify the size of the vesicles using dynamic 

light scattering analysis. By Western Blotting, analyses did not reveal any modification on 

exosomal marker TGS101, CD63, CD81 and CD9, nor the endothelial cell specific marker CD31. 

We then isolated RNA from exosomes and from producing cells to make a profiling of their 

miRNA content. Analysis of the impact of treatment on the sorting of miRNA in exosome has 

been done, and the validation of selected miRNA is under progress. In parallel, we also found 

that exosomes from HUVECs treated with epirubicin or paclitaxel affected the expression of 

genes known to participate in drug resistance. Future work will attempt to evaluate if 

chemotherapy affects the sorting of selected miRNAs and the effects of these exosomal miRNAs 

on cancer cells. 

 
This work is supported by the FRIA, the FNRS, the fondation contre le cancer, the centre anti-
cancéreux, the fonds Léon Frédéricq and ULg. 
 
Presenting author: s.dederen@doct.ulg.ac.be 
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TUMOUR MASS VERSUS SUBVENTRICULAR ZONE: MOLECULAR AND FUNCTIONAL 

CHARACTERIZATION OF GLIOBLASTOMA CELLS PRESENT IN THESE REGIONS 

Digregorio M. 1, E. Willems 1, M. Dedobbeleer 1, B. Rogister * 1,2 and F. Scholtes * 1,3 

1 Laboratory of Nervous System Disorders and Therapy, GIGA-Neuroscience, University of Liège, 

Liège, Belgium, and 2 Neurology and 3  Neurosurgery departments, CHU of Liège, Liège, Belgium. 

* These two authors equally contributed to this work 

 

Life expectancy after diagnosis of glioblastoma (GBM) remains poor even with the best available 

treatments. This catastrophic survival rate is the direct consequence of systematic tumour 

recurrence.  

It has previously been demonstrated that the subventricular zone (SVZ, a neurogenic niche of 

the adult central nervous system) attracts and harbours GBM cells, expressing stem cell 

biomarkers that act like glioblastoma-initiating cells. These cells hosted in the SVZ may be 

responsible for tumour recurrence. To better understand the difference between cells from the 

tumour mass (TM) and those migrating to the SVZ, this project will focus on two axes. First, a 

proteomic and transcriptomic approach will be used to identify one or more biomarkers that 

might help to establish if recurrences originate from the TM cells (TMc) or from the SVZ cells 

(SVZc). The second aim of the project is to compare these two populations of cells from a 

functional point of view. 

Concerning the first axe, a 2D-DIGE analysis detected 5 proteins which were significantly 

differently expressed between SVZc and TMc. Among the 5 proteins, we decided to focus our 

attention on the difference of expression of the protein GRP78. GRP78, mainly expressed in the 

endoplasmic reticulum, could also be located at the membrane surface (1), and more so, in stem 

cells and tumour cells. Elevated GRP78 expression in tumour cells is also associated with tumour 

growth and therapeutic resistance (2, 3). 

Then, some functional differences have already been observed: SVZc form more spheroids than 

TMc (4). SVZc also form tumours more easily in mice compared to TMc (5). However, results in 

chemo- and radioresistance assays of the cultured cells do not show significant differences 

between TMc and SVZc. Therefore, it might be hypothesized that the SVZ environment plays also 

a key role in therapeutic resistance, rather than intrinsic biological differences of cells from the 

TM versus the SVZ. 

Analysis of the molecular and functional differences between TMc and SVZc will be pursued 

using mass spectrometry, complemented by transcriptomics, for more precise biomarker 

identification. The differential cellular localization and the role of GRP78 in the two sub-

populations of cells will be investigated further. Finally, the role of SVZ environment in radio- 

and chemo-resistance will be assessed with conditional medium from the SVZ. 
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THYROID FOLLICULAR ADENOMAS AND CARCINOMAS: MOLECULAR PROFILING PROVIDES 

EVIDENCE FOR A CONTINUOUS EVOLUTION 
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Hoang, Guy Andry, Alex Spinette, Ligia Craciun, Nicolas de Saint Aubin, Christophe Tresallet, 
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Jacques E Dumont, Carine Maenhaut 
 
Institute of Interdisciplinary Research (IRIBHM), Université libre de Bruxelles (ULB), Brussels, 

Belgium 

 

Thyroid nodules are very common in the population, and some are found to be cancer. A key 

feature is to be able to distinguish the malignant thyroid follicular carcinoma FTC from the 

benign adenoma FA which are preoperatively indistinguishable and share most of the genetic 

alterations encountered in follicular thyroid neoplasms. 

20 FA and 8 FTC were hybridized onto double channel microarrays (HEEBO), with their normal 

adjacent tissues, and 10 FA and 9 FTC and their normal adjacent tissues were hybridized onto 

miRNA microarrays. Expression data were analyzed, validated by qRT-PCR and compared to the 

literature. 

Most deregulated mRNA are common between FA and FTC and are downregulated, but there are 

additional deregulated mRNA in FTC.  The two classes of tumors share also deregulated 

pathways, molecular functions and biological processes, although there are additional ones in 

FTC, and the lipid transport might play a role in tumor progression.  

3 differentially expressed genes that could potentially discriminate follicular adenomas and 

carcinomas show globally the same modulations at the protein level by immunohistochemistry. 

Our expression data support the idea of a continuum of tumors, and even a combination of the 3 

best markers identified in our data is not able to classify correctly all FTC and FA. Concerning 

miRNA, they are few deregulations in FTC and even less in FA suggesting that miRNA have minor 

impact on this tumor progression. FA and FTC appear to be the same tumor at different level of 

malignity. 
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ROLE FOR TFIP11 SPLICING FACTOR IN CANCER CELL BIOLOGY 

Duchemin Amandine 1, Giulia Verrillo1, Sarah Hanache1, Céline Reusch1, Arnaud Blomme2, 

Franck Dequiedt1 and Denis Mottet1 

1Laboratory of Protein Signaling and Interactions (PSI), GIGA-Molecular Biology of Disease. Avenue 
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2 Cancer Research UK Beatson Institute, Prostate Cancer Biology, Glasgow, UK 
 

Background : Pre-mRNA splicing is a fundamental process in mammalian gene expression and 

is regulated by a large complex of RNA and around 200 proteins called the spliceosome. Recent 

studies have highlighted that cancers are highly dependent on that splicing function for cell 

survival. These findings have resulted in a growing interest in targeting splicing catalysis, 

splicing regulatory proteins, and/or specific key altered splicing events in the treatment of 

cancer. So, the identification of strategies that could modulate the spliceosome at later stages 

might open up new therapeutic avenues for cancer therapy.  

Goal : The G-patch protein TFIP11 which interacts with and activates the ATP-dependent RNA 

helicase DHX15 is described to form a key molecular complex known to regulate the splicing 

program by catalyzig the disassembly of the lariat-spliceosome, recycling the components of the 

spliceosome and allowing degradation of the excised intron-lariats. The goal of the present study 

is to determine the effect of TFIP11/DHX15 inhibition on cancer cells and to further understand 

the mechanism of action of this complex in cancer cell biology.  

Results : Our current data show that TFIP11 is located in nuclear speckles regions (site of pre-

mRNA processing) in a RNA-dependent manner. While TFIP11-depleted cancer cells initially 

arrested in mitosis (prometaphase-like state) and then underwent cell death, TFIP11 depletion 

in normal cells (Fibroblasts) had no effect. Interestingly, DHX15 knockdown did not confer 

sensitivity neither on cancer cells nor on normal cells. Finally, TFIP11 depletion was associated 

with the accumulation of transcripts  (encoding for proteins involved in mitosis) with retained 

introns that cannot be translated into proteins.  

Conclusion and perspectives : Together, these preliminary data suggest that TFIP11 (rather 

than DHX15) is a potential target for cancer therapy. Further experiments are in progress to 

further study the molecular mechanism of actions of TFIP11 in cancer cells. 
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INTRODUCTION: Human T-lymphotropic Virus 1 (HTLV-1) infects 15-20 million people 

worldwide and is responsible for two major diseases : adult T-cell leukemia⁄lymphoma and 

HTLV-1-associated myelopathy⁄tropical spastic paraparesis. HTLV-1 infection is characterized 

by viral latency in the large majority of infected cells and by the absence of viremia. These 

features are thought to be due to the transcriptional repression of viral expression. This latency 

represents a viral strategy to escape from the host immune system allowing tumor development. 

Our laboratory has previously shown that the cellular transcriptional cofactor CTIP2 (COUP-TF 

interacting Factor 2)/Bcl11b (B-cell CLL/lymphoma 11b), involved in development and 

lymphomagenesis, is recruited to the HIV-1 and p21 promoters via its association with the 

transcription factor Sp1, thereby silencing gene transcription through interactions with histone 

deacetylases and histone methyltransferases. More recently, we have reported that CTIP2 

interacts with and inhibits the positive transcription elongation factor b (P-TEFb) (Cherrier et 

al., PNAS, 2015), whose deregulations are associated with various types of human malignancies. 

Moreover, we showed that HMGA1 (High Mobility Group A1), a protein highly expressed during 

embryogenesis and all aggressive human cancers, is involved in the recruitment of the P-TEFb 

repressor CTIP2 and/or the CTIP2-repressed P-TEFb complex to target promoters (Eilebrecht et 

al., NAR, 2014). 

AIMS: The aim of this study is to further charaterize the epigenetic control of HTLV-1 gene 

expression in latently- and productively-infected cell lines with a special emphasis on the role of 

two cellular transcription factors, the oncogenic cofactor CTIP2 (COUP-TF Interacting Factor 2), 

also known as Bcl11b (B-cell CLL/lymphoma 11b), and the Specificity protein 1 (Sp1). This work 

should open new ways to better understand how chromatin modifications influence gene 

expression of the oncogenic retrovirus HTLV-1 and therefore the molecular basis underlying 

leukemogenesis. 

METHODS AND RESULTS : Here, we used as a model the TAXHTLV-1-mediated transactivation of 

the HTLV-1 promoters in order to demonstrate that CTIP2 was also able to repress transcription 

of another complex retrovirus. It has been reported that CTIP2 interacts with the histone 

acetyltransferase p300 and is involved in transcriptional activation of the IL-2 promoter in T 

lymphocytes (Cismasiu et al., Blood, 2006). We postulate that the function of CTIP2 might be 

modulated by posttranslational modifications. 

To test this hypothesis, we evaluated posttranslational modifications of overexpressed CTIP2 

protein and identified at least 5 acetylated residues. Interestingly, our recent results showed 

mailto:sylvain.fauquenoy@ulb.ac.be
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that the substitution of a single particular acetylable residue by an arginine, a non-acetylable 

residue, impeded the global acetylation of CTIP2. Moreover, this substitution also interfered 

with the ability of CTIP2 to inhibit TAXHTLV-1-mediated transactivation of the HTLV-1 promoters. 

To test whether this mutation alters CTIP2 recruitment to the HTLV-1 promoter, we will 

perform ChIP experiments using antibodies directed against CTIP2 and CTIP2-associated 

proteins, in the different HTLV-1-infected cell lines in which endogenous CTIP2 has been 

substituted by the lysine mutant using genome editing technology (CRISPR/Cas9). Moreover, we 

will identify by mass spectrometry and confirm by mutagenesis experiments the other potential 

post-translational modifications of CTIP2 in different lymphoblastic cell lines. Next, we will 

determine the functional role of these other modifications in CTIP2 activity by studying the 

effect of mutated CTIP2 proteins on HTLV-1 LTR activity in transient transfection and luciferase 

assays. Immunoprecipitation of genomicaly edited mutant versions of CTIP2 will be performed 

in parallel and the immunoprecipitated proteins will be analyzed by mass spectrometry to 

decipher their association with CTIP2 cofactors. 

CONCLUSIONS : In this project, we will first elucidate the role of Sp1 in the epigenetic control of 

HTLV-1 latency. Next, we will characterize how CTIP2 is recruited to the HTLV-1 promoter and 

negatively regulates Tax-mediated HTLV-1 LTR transactivation, and finally we will study the 

functional role of post-translational modifications of CTIP2 and their implication in the 

formation of CTIP2-associated complexes. 

A better understanding of the epigenetic and non-epigenetic mechanisms responsible for HTLV-

1 transcriptional repression, could serve as a model to further study oncogenic mechanisms 

associated with CTIP2 transcriptional regulation in humans. 
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Breast cancer is the most frequent cancer in women and consists of heterogeneous types of 

tumours that are classified into different histological and molecular subtypes. The cellular origin 

and the mechanisms leading to tumour heterogeneity remain unknown in breast cancer. We 

recently used a genetic approach in mice to define the cellular origin of Pik3ca-derived tumours 

and the impact of mutations in this gene on tumour heterogeneity. Surprisingly, oncogenic 

Pik3ca(H1047R) mutant expression at physiological levels in mammary basal cells induced the 

formation of luminal oestrogen receptor (ER)-positive/progesterone receptor (PR)-positive 

tumours, while its expression in luminal cells gave rise to luminal ER(+)PR(+) tumours or basal-

like ER(-)PR(-) tumours. Concomitant deletion of p53, functionally lost in many cancers, and 

expression of Pik3ca(H1047R) accelerated tumour development and induced more aggressive 

mammary tumours. We are now focusing our attention on luminal cells, as they are the cell of 

origin of the most aggressive breast cancer subtypes, and as heterogeneity of breast cancer 

subtypes is observed. Our group and others demonstrated that the different subpopulations 

within the luminal cells (i.e. ER+ and ER- luminal cells) are independent and self-sustained. This 

suggests that they could act as cell of origin of different types of breast cancer explaining the 

existing tumour heterogeneity. We will use Notch1, ER and K8 promoters to specifically target 

ER-, ER+ and all luminal cells, respectively, and will introduce combinations of oncogenic 

mutations to study if all luminal cells are able to give rise to breast cancer, and if the cell of origin 

within luminal cells has an impact on the tumour outcome. 
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17β-estradiol (E2) interacts with estrogen receptors alpha (ERα) to modulate several 

physiological and pathological processes. The activation of this receptor leads to 2 major 

pathways: (1) the genomic effects associated to the transcriptional activity of the ERα and (2) 

the non-genomic effects related to the induction of fast signaling pathways occurring when the 

ERα is anchored to the plasma membrane. In order to better understand the respective impact 

of these two ERα-related signaling pathways on physiopathology, new tools are mandatory. 

The aim of this study was to evaluate if the encapsulation of E2 into liposome (POPC) or into 

drug-in cyclodextrin-in-liposome (POPC CD) was efficient to hide the induction of the non-

genomic effects of ERα by E2. 

These small non-toxic and biodegradable vectors are composed by a lipophilic phospholipid 

bilayer and a hydrophilic inner core, allowing the encapsulation of E2 alone or of E2 complexed 

with cyclodextrin. POPC E2, POPC E2 CD formulations, as well as empty POPC used as control, 

were tested in vitro and/or in vivo in models recognized to be dependent of the genomic or the 

non-genomic effects of ER. The proliferation of the luminal epithelial cells of the uterus is only 

related to the ERα-mediated genomic effects. Both POPC E2 and POPC E2 CD formulations were 

able to increase the uterine impregnation, the wet weight, the percentage of Ki67-positive cells 

and the epithelial height, similarly to E2. The expression of two target genes of the genomic 

pathways, PR and PS2, was increased by POPC E2 and POPC E2 CD in MCF7 cells. These results 

highlight that the encapsulation of E2 does not prevent the genomic effects of ERα. The impact of 

liposomal solutions on the non-genomic pathway was studied in a Proximity Ligation Assay 

(PLA) experiment measuring the interaction between ERα and the cofactor Src in MCF7 cells. 

POPC E2 and POPC E2 CD didn’t induce any increase of PLA signals, suggesting that the non-

genomic pathway was not activated by these formulations. These results were confirmed by 

qRT-PCR experiments showing that 3 genes (TSKU, HSBP8, PMAIP1) that are only associated to 

the non-genomic pathway of ERα were not increased under POPC E2 or POPC E2 CD stimulation.  

In conclusion, our results highlight that POPC E2 and POPC E2 CD formulations are interesting 

pharmacological tools able to induce the genomic effects of ERα without stimulating the non-

genomic pathway. These tools will contribute to a better understanding of the complex signaling 

pathways induced by estrogens. 

Email: anne.gallez@ulg.ac.be 
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NEW TARGETED THERAPY COMBINATION FOR THYROID CANCER TREATMENT 

Gheysen Laetitia, Sven Saussez, Fabrice Journe 

 

Thyroid cancer records approximatively 2% of total cancers diagnosed worldwide and is the 

main endocrine cancer. The anaplastic thyroid carcinoma (ATC) is one of the most aggressive 

type of any cancer merged. It represents only 1-2% of all thyroid cancers but the mortality is 

about 100% and the survival rate is not higher than 6 months after diagnosis. The progression of 

the disease is very fast with, in some cases, a doubling of the tumoral mass within 1 week. Until 

now, the best clinical management proposed for ATC is a conventional therapy consisting in 

surgery and radiotherapy and/or chemotherapy. Next to this conventional strategy, the most 

promising treatment modalities are now based on targeted therapies. The aim of the present 

work is to overcome frequent resistance to treatment in thyroid cancer and especially in the 

anaplastic form, investigating the synergistic potential activity of the combination of SRC 

inhibition (dasatinib) and p53 activation (PRIMA-1Met). The effect of these two molecules have 

been examined alone or in combination evaluating cell proliferation and apoptosis in the 

anaplastic 8505C cells bearing the V600E mutant BRAF and the C:G to G:C transversion at the 

first base of p53 gene codon 248. Proliferation was evaluated after 72 hours of treatment by 

crystal violet staining and apoptosis was assessed after 48 hours as the percentage of Annexin V-

positive cells. As preliminary results, we observed that each combination of the 2 molecules 

reveals a synergistic mechanism of action. In conclusion, the combination of the inhibition of 

SRC and the activation of p53 could be view as a new promising approach for the treatment of 

anaplastic thyroid cancer. 
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The achievement of producing competent and fertilizable oocytes from primordial follicles, by 

developing suitable in vitro culture systems of ovarian cortex, could revolutionize female 

infertility treatment, especially fertility preservation approaches. However, the protracted 

length of folliculogenesis in humans makes follicular culture complex, and the mechanisms 

controlling the tightly-regulated activation of primordial follicles remain largely unknown. This 

delicate regulation of follicular dormancy occurring during reproductive life might be affected 

by ovarian fragmentation or in vitro culture itself that disrupt crucial pathways involved in this 

process: the Hippo and the PI3K/Akt/mTOR signaling pathways, respectively. When activated, 

they induce massive activation of primordial follicles and accelerate follicular growth in vitro, 

with potential negative consequences on future oocyte developmental competence. Here we 

explored the potential benefit of the inhibition of the PI3K/Akt/mTORC1 pathway during in 

vitro culture on the regulation of follicular activation and growth, and its impact on the Hippo 

pathway. 

Fifty-six frozen-thawed ovarian cortex fragments (4x2x1mm) from 4 patients aged between 19 

and 29 years were used. Fragments exposed to mTORC1 inhibitor (everolimus during 24h) were 

compared to control (DMSO vehicle) or PI3K/Akt activators (bpV and 740Y-P during the first 24 

and 48h, respectively) exposed fragments. After 0, 1, 3 and 6 days of culture, we evaluated early 

activation, follicular viability, proliferation and development as well as the expression profile of 

PI3K/Akt/mTOR and Hippo key genes. 

Short-term exposure to PI3K/Akt activators triggered Akt and rpS6 phosphorylation, resulting 

in a global follicular recruitment. Pharmacological inhibition of mTORC1 activity by everolimus 

(EVE) restrained rpS6 phosphorylation, reduced granulosa cells proliferation and Kit Ligand 

relative expression in growing follicles, reflecting the partial inhibition of follicular recruitment 

observed compared to others groups. Despite the difference in follicular growth process 

between groups, we did not observe difference in follicular morphology. Growing follicles 

displayed structural abnormalities in all groups. These results suggest that the activation of the 

Hippo pathway due to ovarian fragmentation might cover up the inhibitory effect of EVE on 

primordial follicle activation and its potential benefit on growing follicles morphology. 

Strikingly, we showed that the culture in the presence of PI3K/Akt activators upregulated a 

downstream target of the Hippo pathway (BIRC1) relative expression after 6 days of culture, 

demonstrating that PI3K/Akt and Hippo signaling pathways cooperate to synergically promote 

follicular activation. The phosphorylation status of YAP, the main effector of Hippo, is currently 

being analyzed to confirm this finding.  
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These results provide a better insight in the regulation of the follicular activation process and 

propose a new approach, closer to in vivo conditions, to optimize the culture of primordial 

follicles in vitro. 

E-mail : Johanne.Grosbois@ulb.ac.be 

mailto:Johanne.Grosbois@ulb.ac.be
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GENETIC CAUSES OF ENDOTHELIAL NEOPLASMS 
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Our previous work identified numerous genes involved in vascular malformations and cancers. 

These allowed better stratification and management of the patients. However, numerous morbid 

vascular pathologies remain unexplained. In this project, we focus on 3 aggressive proliferative 

endothelial neoplasms. Gorham-Stout disease is characterized by proliferation of endothelial-

lined vessels within bones, resulting in their progressive destruction. Maffucci syndrome 

presents vascular lesions called spindle-cell hemangioma, low-grade vascular tumors associated 

with multiple enchondromas, which often degenerate into chondrosarcoma. Kaposiform 

hemangioendothelioma is an aggressive vascular endothelial neoplasm occuring in infancy. Our 

objectives are to identify their genetic causes, to understand how these induce pathogenicity, 

and to develop models in which to test therapeutic agents. 

As oncogenic mutations have already been identified in various vascular lesions, a similar 

scenario is very likely for these invasive endothelial neoplasms. We will first focus on a panel of 

cancer-related genes sequenced at high coverage. If no causative mutation is found, paired tissue 

and blood samples will undergo whole exome sequencing to identify somatic mutations in other 

genes. The third step would be to sequence the entire genome. In this case, the coverage will be 

lower, but it allows to search for mutations in regulatory regions (promoters) and to detect 

copy-number variations. Once identified, mutations usually need further validation. Depending 

on what is already known about the genes and the types of mutations, we will plan in vitro 

experiments to assess the pathogenic effect in endothelial cells. Furthermore, to validate in vivo 

the “oncogenic” potential of the candidate mutations, the endothelial cells designed to express 

them will be injected in mice, using matrigel-based implantation system developed by 

collaborators. These will be invaluable to test potential therapies.  
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DUAL-SPECIFICITY-PHOSPHATASE 3 (DUSP3) DELETION PROMOTES LIVER 

INFLAMMATION AND HIGH FAT DIET-INDUCED HEPATOCELLULAR CARCINOMA 

Jacques S1, Arjomand A1, Vandereyken M1, Oury C2 and Rahmouni S1 

1 Immunology and Infectious Disease Unit, GIGA-Medical Genomics, University of Liege. Liege, 

Belgium 
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Sciences, University of Liege. Liege, Belgium 

 

Hepatocellular carcinoma (HCC) is the fifth most common cancer worldwide. In industrialized 

countries, about 30-40% of HCC do not exhibit viral infections (hepatitis B and C), the most 

common etiological factors for HCC development. Most of these patients are obese with 

manifestations of metabolic syndrome and suffer from non-alcoholic fatty liver disease (NAFLD). 

It is well admitted that obesity increases the risk of HCC by about 4.5-fold. The mechanisms are 

however poorly understood. We recently generated a full DUSP3 knockout (KO) mouse. The 

obtained mice were born normal with no spontaneous phenotype. However, while aging, 

DUSP3-KO mice became obese and developed hepatosteatosis. The phenotype was exacerbated 

under high fat diet (HFD). Furthermore, when treated with diethylnitrosamine (DEN) 

procarcinogen, DUSP3-KO mice developed HCC faster than WT littermates. The combination of 

DEN with HFD accelerated the onset of HCC development in these mice compared to WT mice. 

This was associated with increased systemic levels of several metabolites and with 

hyperphosphorylation of the insulin-like growth factor receptor I. 
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Head and neck squamous cell carcinoma (HNSCC) remains one of the most common cancer 

worldwide. Tobacco and alcohol abuse is the main risk factors but infection with oncogenic 

human papillomavirus (HPV) seems also to be involved in carcinogenesis. The reaction of the 

host immune system against these tumors remains biologically complex. We recently showed 

that Langerhans cell infiltration is a significant prognostic factor in HNSCC patients and that the 

number of these immune cells is decreased in HPV-positive HNSCCs. Likewise, we also 

demonstrated an increase in regulatory T-cell number in HPV-related HNSCCs. In current study, 

we evaluated the number of CD68+ macrophage in 110 cases of carcinoma reporting its 

prognostic value in comparison to other risk factors, we examined CD68+ macrophage 

infiltration during disease progression and compared 10 cases of tumor-free peri-tumoral 

epithelia, 43 cases of low grade dysplasia and 45 cases of high grade dysplasia and 110 cases of 

carcinomas regarding the impact of HPV infection, and we searched for the role of HPV E6/E7 

oncoproteins in the CD68+ macrophage recruitment using an orthotopic animal model. First, we 

found that high CD68+ macrophage number is associated with shorter patient survival (RFS: 

HR=3.6, p=0.001; OS: HR=2.4, p=0.01, univariate Cox regression analyses). Multivariate analyses 

reported that CD68+ macrophage infiltration as well as tumor stage are strong prognostic 

factors independent of tobacco, alcohol, and HPV status. Moreover, we showed that CD68+ 

macrophage number significantly increases during HNSCC progression, both in intra-epithelial 

(p<0.001) and stromal compartment (p<0.001). A higher density of CD68+ macrophages was 

observed in advanced stages (III and IV) in both compartments. Furthermore, patients with 

transcriptionally active HPV infection (p16+) have higher CD68+ macrophage density than HPV-

negative ones. Finally we found a significantly higher infiltration of CD68+ macrophages in SCC-

VII-E7+ and SCC-VII-E6/E7+ tumors than in SCC-VII-E6+ ones (p=0.029 and p<0.001) in mice. In 

conclusion, the extent of CD68+ macrophage infiltration is a significant prognostic factor in 

HNSCC patients. The recruitment of macrophages increases during disease progression 

comparing epithelia, dysplasia and carcinoma, and is positively driven by E7 oncoprotein from 

HPV infection. 
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Purpose: The detection of valuable biomarkers predictive of therapy response in advanced 

colorectal cancer (aCRC) is an eagerly awaited tool for treatment decision-making.  

Experimental design: We performed targeted gene sequencing on archived tumor tissue and 

plasma samples taken before regorafenib treatment in 20 patients with aCRC included in the 

clinical trial RegARd-C (NCT01929616). Plasma sequencing was repeated at day 14 during the 

first course of treatment. We also optimized mutational droplet digital PCR (ddPCR) assays 

based on identified tumoral mutations in baseline plasma to monitor circulating tumor DNA 

(ctDNA) levels until progression (on average 3 assays/patient).  

Results: A total of 89 mutations were identified in tumor tissue with APC, KRAS and TP53 being 

mutated in 70% of patients. In 85% of patients, ≥50% of tumor tissue-specific mutations were 

also present in plasma at baseline. Two new mutations in two different patients were retrieved 

in the plasma at baseline. Multivariate analysis showed that high baseline cell free DNA (cfDNA) 

levels were associated with shorter overall survival (OS) (HR 7.38, P=0.001). Interestingly, the 

analysis also showed that increased mutated copies/mL of plasma between baseline and day 14 

was associated with a significantly worse clinical outcome in PFS (HR 6.12, P=0.008) and in OS 

(HR 8.02, P=0.004).  

Conclusion: Our results strongly suggest a highly prognostic value for ctDNA mutation level 

changes between baseline and day 14, and a major potential use of blood-born genomic tumoral 

markers in defining therapeutic possibilities and early monitoring of treatment efficacy for 

aCRC. 
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Head and neck squamous cell carcinomas (HNSCC), one of the most frequent cancers in the 

world, are largely infiltrated by inflammatory immune cells. Our aim was to evaluate the number 

of Foxp3+ T cells in HNSCC, reporting its prognostic power in comparison to other risk factors. 

Our clinical series was composed of 21 tumor-free peri-tumoral epithelia, 49 low grade 

dysplasia, 43 high grade dysplasia and 110 carcinoma samples including some cases with HPV 

infection. In vivo experiments were conducted on 80 C3H/HeN mice which were orthotopically 

injected with SCCVII CT, E7, E6 and E6/E7 cell lines. Foxp3+ T cell infiltration increased with 

tumor progression from normal epithelia, dysplasia to carcinoma and the increase is more 

important in HPV+ patients than in negative ones. Animal experiments revealed that E7 

oncoprotein expression was significantly associated with an increase in Foxp3+ T cell 

recruitment in tumor, a delay in tumor onset and improved animal survival. Univariate Cox 

regression analyses demonstrated that high Foxp3+ T cell number in stromal compartment is 

associated with longer patient recurrence-free and overall survivals. Foxp3+ T cell number 

improved the prognostic value of tumor stage. Multivariate analyses reported that stromal 

Foxp3+ T cell number is a strong prognostic factor independent of classical risk factors such as 

tobacco, alcohol, and HPV status. In conclusion, Foxp3+ T cell number is a significant prognostic 

factor for HNSCC, improving the tumor stage, and that viral E7 may play a role in the Foxp3+ T 

cell infiltration to the tumor. 
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Targeting MAPK pathway in melanoma with the specific BRAF inhibitor vemurafenib showed 

robust initial responses of variable durations in the majority of patients with mutant BRAF 

tumors followed by relapses due to acquired resistance to the drug. In V600-BRAF melanoma cells, 

senescence-associated β-galactosidase activity (SA-β-Gal) is often encountered in a constitutive 

manner or induced after MAPK inhibition. However, the senescence-like process in the context 

of resistance to BRAF inhibition is not fully understood yet and we aimed to evaluate the effect 

of the presence of mutant BRAF and its specific inhibition on such phenotype in melanoma cells 

by comparing MAPK, AKT, pRB and cyclin D1 pathways, cell proliferation, cell morphology and 

SA-β-Gal activity using a series of V600-BRAF melanoma lines presenting sensitivity, intrinsic or 

acquired resistance to vemurafenib. We found that hyperactivation of the MAPK pathway in 

mutant BRAF cells is associated with a senescence-like phenotype (low cell proliferation, high 

SA-β-Gal activity and high cell volume) in comparison with the basal activation of such pathway 

in wild type BRAF cells. Moreover, vemurafenib, a specific 600VBRAF inhibitor, increased SA-β-

Gal activity in 4 out of the 5 drug sensitive lines and in 2 out of the 5 lines with intrinsic 

resistance to the drug. Interestingly, 2 out of 3 lines with acquired resistance became addicted to 

vemurafenib for cell survival. In absence of drug, the latter lines showed a substantial increase in 

SA-β-Gal activity together with a lower proliferation rate both in vitro and in vivo. Of note, the 

senescence-like phenotype was constantly associated with cyclin D1/pRB inhibition in all 

settings. In conclusion, SA-β-Gal activity is promoted by V600BRAF inhibition in a majority of 

sensitive and intrinsically vemurafenib-resistant melanoma cells while it is inhibited in those 

with acquired resistance. The latter is also associated with drug addiction for in vitro cell 

proliferation and in vivo tumor growth. Such reversibility of the senescence-like cell phenotype, 

caused by the drug itself, can contribute to the acquired resistance to BRAF inhibition. 
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Cancer is thought to be the result of a multi-step process requiring the accumulation of 

mutations in different oncogenes and tumor suppressor genes in the progeny of a single cell. 

Squamous cell carcinoma (SCC) is one of the most common non melanoma skin cancer. Mouse 

model of squamous skin tumors using overexpression of mutated Kras gene recapitulates well 

the human tumor. We and others have recently shown that multiple genetic hits are necessary to 

initiate and promote the development of malignant SCC. During the course of this study, we 

made a very important observation. By transplantation the epidermis of mice that expressed 

oncogenic Kras combined with p53 deletion onto the back skin of immunodeficient mice, we 

observed a dramatic increase in the number of papilloma and invasive SCC, suggesting that 

either the immune system is a critical barrier to tumor initiation or that the ischemia or the 

wounding related to the grafting procedure could dramatically increase the ability of oncogene 

expressing cells to progress into invasive cancer. Preliminary data suggest that the ischemia 

related to the transplantation procedure was the principal mediator of this major enhancement 

of tumor initiation. The goal of this project is to understand the cellular and molecular 

mechanisms underlying this important observation, and in particular to define the role of 

ischemia in promoting the early step of SCC initiation. To that end, we will define the role of 

hypoxia in tumor SCC initiation. Using inducible gain and loss of Hif1 functions combined with 

oncogenic Ras and p53 genetic modification in vivo, we will determine whether Hif1a regulates 

this process in cell autonomous manner in the skin epidermis and if so, we will define the 

precise molecular mechanisms by which HIF1a exerts its function. A better understanding of the 

mechanisms that regulate tumor initiation may have important clinical applications for the 

prevention and the treatment of cancers. 
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Introduction: Intramedullary astrocytomas (IMAs) are very rare tumors accounting for 1% of 

all central nervous system tumors. Moreover, IMAs surgery is still highly challenging. Therefore, 

only scarce data are available regarding their pathogenesis, clinical evolution, and molecular 

profile while molecular alterations are now essential to establish brain tumor diagnosis.  In daily 

practice, the grading of IMAs is controversial since no specific classification is available. Recent 

reports identified BRAF copy number gains or BRAF gene fusions as genetic alterations 

associated with low grade astrocytomas (LGAs). In contrast, histone H3F3A K27M mutation is 

associated with high grade astrocytomas (HGAs). Thus, these tumors seem to be 

morphologically and molecularly different from their brain counterpart. It’s not only a 

diagnostic problem but also a clinical issue regarding the need to develop novel targeted 

therapies to improve patient outcome. The aim of the present study is to apply molecular 

testing to decipher the molecular landscape of IMAs. 

Material and Methods: We reported eleven cases of IMAs for which we collected 

clinicopathological and molecular data. Next Generation Sequencing (NGS) was performed to 

characterize these tumors with a panel which analyses thirty genes that have been previously 

demonstrated to be involved in gliomas. The Torrent Suite Software (v.5.0, Thermo Fisher) and 

the Ion Reporter Software (v.5.4, Thermo Fisher) were used to perform the computational 

analyses, including sequence alignment, variant calling and variant analysis. Variants were 

visualized using the Integrative Genomic Viewer (IGV, Broad Institute) and were manually 

reviewed. Mutations were reported as “described” (strong, potential, or uncertain clinical 

significance) or “not described”. A Fusion Panel which analyzes BRAF-KIAA1549 fusions was also 

performed on all these samples. 

Results: Our cohort included eleven patients (2010 to 2017) with a median age of 40 years old 

and a female to male ratio of 6/5. These tumors included 9/11 LGAs and 2/11 HGAs. NGS 

analyses were contributive in 10/11 samples (91%) whereas Fusion Panel was contributive in 

9/11 samples (82%). Four LGAs (4/9, 44%) harbored a KIAA1549-BRAF fusion. In contrast, all 
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HGAs (2/2, 100%) harbored a H3F3A K27M mutation in our series. Moreover, other mutations 

with potential clinical significance were found such as CIC, ATRX or PIK3CA mutations. Finally, 

it’s important to note that none of our cases, low or high grade, showed an IDH mutation. To 

note, althought all surgical resections were partial, only 3/11 LGAs have radiologically 

progressed. Surprisingly, one patient with a HGA, H3F3A K27M mutated, for whom concomitant 

temozolomide and radiotherapy treatment was administered, was still alive without any 

progression two years after surgery. 

Conclusion: As proposed by certain research teams, H3F3A K27M status could be a diagnostic 

and prognostic biomarker. In our study, only HGAs are H3F3A K27M mutated and none of LGAs 

presented such mutation. In the same way, KIAA1459-BRAF fusion could be a diagnostic 

biomarker of LGAs. These results convinced us that NGS application will dramatically modify the 

management of patients with IMAs.  
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Skin squamous-cell-carcinoma (SCC) is one of the most frequent cancers in Human. Expression 

profile analysis of epithelial cells isolated from benign and malignant squamous skin tumors has 

revealed that NR2F2, a transcription factor of the family of the orphan nuclear receptors, is 

among the rare genes upregulated specifically in cancer cells from invasive SCC, suggesting that 

it plays a role in the regulation of malignant progression.  

We have shown that NR2F2 is absent in normal epidermis and benign tumors and begins to be 

expressed in a heterogeneous manner in SCC. To determine whether NR2F2 is playing a role in 

the malignant transition of SCC we used state-of-the-art genetic approaches to modulate its 

expression in chemically or genetically induced skin tumors. The deletion of NR2F2 in the mouse 

epidermis inhibits the progression of tumors induced by chemical carcinogenesis. In addition, 

NR2F2 deletion is able as well to arrest tumor progression in a genetic model that normally 

leads to the formation of SCC exclusively. Moreover, the conditional ablation of NR2F2 is able to 

induce the regression of existing SCC or prevent the formation of secondary tumors upon 

grafting, indicating an essential role in tumor maintenance and propagating capacity. In 

particular, histological analysis and transcriptional profiling after NR2F2 ablation suggests that 

the tumors are driven towards differentiation, and that this process is accompanied by 

modifications of the tumor microenvironment, including the recruitment of immune cells. We 

are currently defining the downstream targets mediating NR2F2 effect on tumorigenesis. 

Altogether, our results demonstrate the critical role of NR2F2 during tumor progression. Since 

NR2F2 belongs to the family of nuclear receptor transcription factors, it could represent the 

ideal target for the development of novel targeted therapies in SCC treatment. Therefore, this 

study will generate original data with high value for possible therapeutic applications. 
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Acute myelogenous leukemia (AML) is a malignant disease of the bone marrow in which 

hematopoietic precursors are arrested in an early stage of differentiation. Only 27% of patients 

can survive for 5 years or more after diagnosis. In this work, we were interested in studying the 

transcriptomic and epigenetic profiles of T-cells in leukemic patients in order to improve the 

prognostic categorization and treatment strategy. 

Our transcriptomic results showed that at diagnosis, T cell polarization bias, in AML patients, is 

attributed to the fact that type 1 T cell response associated genes are down regulated, type 2 T 

cell response associated genes are upregulated, regulatory T cell associated molecules are 

upregulated, and immunosuppressive molecules are upregulated. Interestingly, only few 

differences were observed in AML remission T lymphocytes compared to AML diagnosis, 

suggesting that remission associated with current chemotherapy is not reflected on the immune 

profile, as T cell transcriptome remains biased. However, comparisons at diagnosis based on 

survival time between non-grafted patients in complete remission and relapsed patients showed 

a better distinction in the CD3 profile (272 DEG, pvalue<0.05 and FC>1.5). This allowed us to 

establish a differentially gene expression signature with error rate =0. We have also established 

epigenetic (miRNAs expression and CpG methylation) T lymphocytes signature, with error rate 

=0, between these two groups of patients. Interestingly, our results analysis of the repartition of 

differentially methylated CpG (DMCpG) depending on their relative position, to the CpG islands, 

showed that approximately up to 80% of DMCpG are concentrated inside of the promoter 

regions of different genes, suggesting that the polarization of T cells in response to the disease is 

controlled by epigenetic mechanisms implicating DNA methylation. Among these genes, some 

play an important role T lymphocytes response, such as, IL1RAPL2, IL21R, IL31RA, IL2RG, CD7, 

CD247, CD3e, CD28 andCD40LG. Our results showed that DMCpG are also localized in the coding 

regions for some miRNAs. The expression analysis of some miRNAs and genes in bone marrow T 

lymphocytes from AML patients showed that the difference in methylation of their promoters is 

associated with their differential expression indicating a regulatory role for DNA methylation on 

their expression. Using the non-toxic concentrations of epigenetic drugs, we showed, in vitro, 

that both 5 azacytidine and 5’deoxazacytidine are able to induce expression of the described 

methylated T lymphocytes genes. Interestingly, we also observed that this increased expression 

of methylated genes is associated with the induction of genes, which are implicated in T 

lymphocytes polarization such as TNF, IL10, CTLA4, and FoxP3. These results could provide 

deeper insights for the usefulness of these drugs in the treatment of leukemia not only as agents 

causing leukemic cell death but also as drugs acting on the polarization of the immune response. 

In summary, T lymphocyte transcriptome, miRNAs and methylome integrated analysis may be 

associated with new risk stratification of acute leukemia based on their immune 

microenvironment and ultimately discovery of prognostic biomarkers. 
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Activating mutations in NRAS are found in 15-30% of melanomas and are associated with a poor 

prognosis. Although MEK inhibitors used as single agents showed a limited clinical benefit in 

patients with mutant NRAS melanoma due to a rather cytostatic effect and high general toxicity, 

their combination with inhibitors of pathways known to cooperate with MEK inhibition may 

maximize anti-tumor activity. Likewise, in a context where p53 is largely inactivated in 

melanoma, the stimulation of MITF and its downstream anti-apoptotic targets may be the cause 

of the restraint cytotoxic effects of such inhibitors. In this context, we aimed to further 

investigate the downstream MITF targets that can explain the lack of proapoptotic effect and to 

evaluate in parallel the potential benefit of p53 reactivation on the promotion of apoptosis under 

MEK inhibition in a panel of Q61-NRAS melanoma cells. First, we confirmed that MEK inhibition 

(pimasertib) led to a significant decrease of cell proliferation but with a very limited effect on 

apoptosis that we, subsequently, showed to be associated with a systematic upregulation of 

MITF. Indeed, mimicking MITF stimulation via cAMP activation conferred resistance to MEK 

inhibition and up-regulated Bcl-2 expression. Furthermore, acquired resistance to MEK 

inhibition raised in parental sensitive cells was associated with a strong activation of the anti-

apoptotic signalling MITF/Bcl-2. More importantly, selective Bcl-2 inhibition by ABT-199 or Bcl-

2 knockout using CRISPR/Cas9 system restored the sensitivity of mutant NRAS melanoma cells 

to MEK inhibition and broke the acquired resistance. Strikingly, direct p53 reactivation (PRIMA-

1Met, APR-246) similarly broke resistance and synergized with MEK inhibition to induce 

massive apoptosis in mutant NRAS melanoma cells bearing p53 comutation or not. Hence, our 

data identify MITF/Bcl-2 as a major mechanism underlying resistance of mutant NRAS 

melanoma cells to apoptosis by MEK inhibitors and propose clinically relevant drug 

combinations able to prevent or reverse such resistance. 
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Background: Malignant pleural mesothelioma (MPM) is a very aggressive malignancy related to 

asbestos exposure and for which novel therapeutic strategies are needed. The most frequent 

genetic alteration in MPM is the inactivation of CDKN2A encoding for the CDK4/6 inhibitor p16. 

CDK4/6 are key regulators of the cell cycle entry, by inactivating the onco-suppressor Rb. With 

intact Rb, MPMs probably rely on their CDK4 activity to proliferate and should be particularly 

sensitive to the new class of CDK4/6 inhibitory drugs including palbociclib. We have previously 

shown that the activating T172-phosphorylation of CDK4 is the regulated event that commits 

the cell cycle decision and signals the presence of active CDK4 in various cell systems. In a recent 

study in breast cancer (Raspé et al EMBO Mol Med 9. 1052-1066 (2017)), our group has 

demonstrated  that the phosphorylation of CDK4 and a surrogate biomarker based on gene 

expression signatures can predict the sensitivity to palbociclib.  

Aims: The main goals of our study are to provide preclinical evidence to support the use of 

CDK4/6 inhibitors in the treatment of MPMs and to identify biomarkers able to predict which 

patient could benefit from this treatment.  

Results: We studied the impact of palbociclib in a panel of nine MPM cell lines (including four 

patient-derived primary mesothelioma cell lines) and a large T-transformed (hence with 

defective Rb) mesothelial cell line (Met5A). Short term treatment with low concentrations of 

palbociclib blocked cell cycle entry in all these cell lines except MPP89 (which harbors a 

mutation in Rb) and Met5A cells. In these conditions, the drug seems mainly cytostatic. However, 

longer treatments also induced a senescence marker, suggesting that the cell cycle arrest may 

become irreversible. Resistance to CDK4/6 inhibition was associated with the lack of CDK4 T172 

phosphorylation. This was likely explained by high levels of p16, which impairs the binding of 

CDK4 to D-type cyclins and hence its phosphorylation. Using our 2D-gel electrophoresis 

approach, applicable to less than 1 mg of frozen tissue, we started to investigate CDK4 

phosphorylation in archival mesothelioma samples. So far, phosphorylated CDK4 was detected 

in 16 of 24 tumors, indicating that these tumors should be sensitive to CDK4/6 inhibitors. On the 

other hand and quite unexpectedly, we observed that the T172-phosphorylated CDK4 was 

absent in a subset of rapidly proliferating tumors. Remarkably, in four samples, the absence of 

CDK4 phosphorylation was not explained by high p16 levels. 

Conclusions and perspectives: Our preliminary data indicate that CDK4 phosphorylation 

predicts the sensitivity to CDK4/6 inhibitors in MPM cell lines, like in breast cancer. 

Phosphorylated CDK4 is present in a majority of MPMs, which hence could potentially be treated 

with palbociclib or similar drugs. Future work will allow determining the proportion of MPMs 

lacking phosphorylated CDK4 and defining biomarkers to predict which tumors would resist 

CDK4/6 inhibition. 
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Background: Although previous studies have reported the efficacy of communication skills 

training (CST) programs, specific training addressing communication about uncertainty and 

hope in oncology has not yet been studied. This paper describes the study protocol of a 

randomized controlled trial assessing the efficacy of a CST program aimed at improving 

physician ability to communicate about uncertainty and hope in encounters with cancer 

patients. 

Methods/design: Physician participants will be randomly assigned in groups (n = 3/group) to a 

30-h CST program (experimental group) or to a waiting list (control group). The training 

program will include learner-centered, skills-focused, practice-oriented techniques. Training 

efficacy is assessed in the context of an encounter with a simulated advanced stage cancer 

patient at baseline and after the CST for the experimental group, and after four months for the 

waiting list group. Efficacy assessments will include communicational, psychological and 

physiological measures. Group-by-time effects will be analyzed using a generalized estimating 

equation (GEE). A power analysis indicated that a sample size of 60 (30 experimental and 30 

control) participants will be sufficient to detect effects. 

Discussion: The current study will aid in the development of effective CST programs to improve 

physician ability to communicate about uncertainty and hope in encounters with cancer 

patients. 

 

Trial registration: US Clinical Trials Register NCT02836197. 
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The AMP-activated kinase (AMPK) is a cellular sensor acting to favor energy producing process, 

in part through enhanced glycolysis, fatty acid oxidation and mitochondrial activity. AMPK is 

known to protect T cells against metabolic stress but its role in immune responses is still ill 

defined.  

In pathological situations, such as chronic infection or cancer, antigen persistence is often 

paralleled by the concomitant long-term proliferation of antigen-specific activated T cells. It has 

been shown that chronically stimulated T cells require both glycolysis and fatty acids oxidation 

as energy sources.  

Our present goal is to decipher the role of AMPK in T cell proliferation, differentiation and 

metabolism readjustment during chronic activation.  

We used homeostatic proliferation (transfer of a small number of T cells into a lymphopenic 

host) or graft-versus-host disease (GVHD, transfer of T cells into a MHC-mismatched host) as 

models of in vivo sustained T cell proliferation. Our present results show that AMPK accelerates 

the homeostatic proliferation and the kinetic of GVHD. AMPK-deficiency does not prevent in 

vitro differentiation of Th1 cells but AMPK-deficient Th1 cells present a slower secondary 

proliferative rate in vitro. AMPK regulates T cell mitochondrial activity in vitro, as shown by 

reduced mitochondrial potential in AMPK-deficient Th1 cells. Of interest, AMPK-driven 

mitochondrial activity in Th1 cells seems to correlate with a faster shift towards glycolysis 

during a mitochondrial stress.  

Experiments are in progress to investigate the interplay between mitochondrial activity, 

glycolysis kinetic and antigen-driven sustained/chronic proliferation, and to identify the 

molecular mechanisms by which AMPK controls mitochondrial activity in T cells. 
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The purpose of this work is to determine whether the crosstalk between VEGF and BMP9 

pathways occurring at the level of receptors trafficking and intracellular signalization plays a 

role in HHT.  

Several methods are used especially Proximity ligation assay and immunoprecipitation to study 

receptors interactions; lipid raft extraction, flow cytometry, co-localization, biotinylation assays, 

antibody feeding, western blotting to study receptors trafficking and phosphorylation status; but 

also functional angiogenesis assays .  

We found that VEGF induces complexes on the surface of HUVECs between 

VEGFR2/ALK1/Endoglin. Interestingly BMP9 alters the formation of those complexes. We 

observed that BMP9 downregulates angiogenesis induced by VEGF and bFGF. Using HUVEC cells 

from HHT2 patients we showed that ALK1 is crucial for BMP9 mediated effects on endothelial 

cells. Western blot analyses allowed us to understand that BMP9 upregulates phosphorylation of 

ERK induced by VEGF whereas on the opposite, VEGF is not able to modify phosphorylation of 

Smad1/5/9 induced by BMP9. Other pathways are currently under investigation.  

Recently we observed that depending of the treatment (VEGF or BMP9 alone and combination) 

VEFR2, ALK1, Endoglin and uPAR are differently internalized and their membrane localization is 

also affected. In HUVECs harbouring ALK-1 mutation we saw that these phenomenon are 

disrupted.  

In conclusion, we propose that BMP9 plays an important regulatory role in healthy cells by 

avoiding excess of angiogenesis due to VEGF and bFGF process. This regulatory function is 

impair in cells from HHT2 patients in which ALK1 is not functional. This regulation involves 

modifications at the level of receptor interactions and trafficking that further alter protein 

phosphorylation and gene expression. As these ligand/receptors impact angiogenesis, there are 

more and more studied for their implications in cancer. New cancer therapies consisting in 

targeting ALK1 and BMP9 are under trials.  
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Pancreatic ductal adenocarcinoma (PDAC) is the most common type of pancreatic cancer, and 

the third leading cause of cancer related death. Therapeutic options remain very limited and are 

still based on classical chemotherapies. Cell fraction can survive to the chemotherapy and is 

responsible for tumor relapse. It appears that these cells rely on OXPHOS for survival. 

Myoferlin, a membrane protein involved in cell fusion was recently shown by our laboratory to 

be overexpressed in pancreatic cancer. In the present study, we discovered that myoferlin was 

more expressed in cell lines undergoing oxidative phosphorylation (OXPHOS) than in glycolytic 

cell lines. In the former cell lines, we showed that myoferlin silencing reduced OXPHOS activity 

and forced cells to switch to glycolysis. The decrease in OXPHOS activity is associated with 

mitochondrial network disorganization. Dynamin-related protein (DRP)-1 phosphorylation led 

us to suggest mitochondrial fission, reducing cell proliferation, ATP production and inducing 

autophagy and ROS accumulation. 

To confirm the clinical importance of myoferlin in PDAC, we showed that low myoferlin 

expression was significantly correlated to high overall survival. Myoferlin staining of PDAC 

sections was negatively correlated with several 18FDG PET indices indicating that glycolytic 

lesions had less myoferlin. 

As the mitochondrial function is demonstrated to enhance the cell resistance to the treatment, 

the metabolic switch forced by myoferlin silencing could open up a new perspective in the 

development of therapeutic strategies. 
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Introduction: Phosphoinositide (PI) 3-kinase (PI3K) and PTEN are major positive and negative 

regulators, respectively, of the PI 3-kinase pathway, which regulates cell growth, survival, 

proliferation and motility. These key signalling enzymes are two of the most frequently mutated 

proteins in human cancers particularly in glioblastoma and breast cancer. Although the 

phosphorylated PI(3,4,5)P3, the product of class I PI 3-kinase, is a major PI in oncology and cell 

metabolism, other PIs, particularly PI(3,4)P2 and PI(4,5)P2 have also been shown to be highly 

relevant signal molecules in cancer. PI(4,5)P2 and PI(3,4)P2, are produced or used as substrates 

of PI 5-phosphatases (OCRL, INPP5B, SHIP1/2, SYNJ1/2, INPP5K, INPP5J, INPP5E). 

Phosphoinositides may influence many aspects of cytoskeletal organization, lamellipodia 

formation and F-actin polymerization. PI 5-phosphatases have been reported to control cell 

migration, adhesion, polarity and cell invasion particularly in cancer cells. In glioblastoma, 

reducing SHIP2 expression can positively or negatively affect the speed of cell migration 

depending on the glioblastoma cell type (Elong Edimo et al, 2016). 

Skeletal muscle and kidney inositol phosphatase (SKIP) is encoded by the INPP5K gene (Ijuin et 

al., 2000). SKIP is a phosphatase that was reported to use both PI(3,4,5)P3 and PI(4,5)P2 as 

substrate (Schmid et al., 2004). In glioblastoma, SKIP shows both increased and decreased 

expression in human PTEN-deficient glioblastomas and it has been reported that increase SKIP 

mRNA levels correlated with increased glioblastoma survival at 3 and 5 years (Davies et al., 

2015). 

Aim: Our main purpose is to understand the potential role of SKIP as a possible oncogenic or 

anti-oncogenic in glioblastoma cell lines and primary cultures. 

Results: We have generated SKIP deficient cells in the U-87MG PTEN-deficient cell line. Cell 

survival was not altered, but SKIP depletion affected cell migration, protrusions formation and 

increased PI(4,5)P2 at the plasma membrane. In our hands SKIP, in contrast to another 

phosphatases of the same family, e.g. SHIP2, is essentially a PI(4,5)P2 5-phosphatase and has no 

PI(3,4,5)P3 phosphatase activity in U-87MG (data supported by several experiments). 

Conclusions: Our data suggest an important role of SKIP in regulating cytoskeleton 

reorganization and cell migration in glioblastoma, presumably, via modulating the multi-

functional signal PI(4,5)P2 at the plasma membrane. 
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Tumor heterogeneity has major implications for the diagnosis, prognosis, and cancer therapy. 

Epithelial to mesenchymal transition (EMT) is a cellular process during which epithelial cells 

loose their epithelial feature and acquire mesenchymal characteristics. EMT in cancer has been 

associated with metastasis, tumor stemness and resistance to therapy. Our laboratory has 

recently discovered that KRasG12D expression with p53 deletion in hair follicle lineages induced 

tumors presenting spontaneous EMT but also subpopulations of tumor cells expressing different 

cell surface makers describing discrete steps of EMT. However the molecular mechanisms 

regulating EMT in primary skin tumors need further investigations. 

By performing RNA-seq and ATAC-seq on these different populations, we showed that the E-

cadherin repressor Zeb1 is highly upregulated in mesenchymal tumor cells and that Zeb1 

binding motif is enriched in the open chromatin region of 70% of the genes regulated during 

EMT. Using shRNA in vitro, we showed that Zeb1 knock down in mesenchymal tumor cells 

trigger spontaneously the reversion of EMT suggesting the role of Zeb1 in the maintenance of 

mesenchymal states. To further study the importance of Zeb1 in EMT in vivo, we have generated 

a mouse model of skin tumors where Zeb1 is knocked out together with KRas mutation and p53 

deletion in the hair follicle lineages. In this model, we showed that Zeb1 KO doesn’t delay the 

tumor appearance but decrease significantly the number of skin carcinomas and the progression 

of tumor cells along EMT as well as the number of lung metastasis. All together these data 

provide new evidence for the role of Zeb1 in tumorigenesis, EMT progression and maintenance 

as well as metastasis ability but also suggest that Zeb1 can regulate many other genes among the 

gene regulatory network of EMT deserving to be deciphered. 
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Bovine leukemia virus (BLV), the etiologic agent of enzootic bovine leucosis, is a B-lymphotropic 

oncogenic retrovirus closely related to the human T-cell leukemia virus I and II (HTLV-I and II). 

It is widely accepted that BLV latency, due to the RNA polymerase II (RNAPII) 5’LTR-driven 

transcriptional and epigenetic repression, is a viral strategy used to escape from the host 

immune system and contribute to tumor development. However, by deep sequencing and 

bioinformatics analysis, a highly expressed BLV micro-RNA (miRNA) cluster has been recently 

reported, suggesting that the silencing dogma in BLV transcriptional regulation is only partially 

correct. In addition, these viral miRNAs are produced through a non-canonical process, involving 

RNA polymerase III (RNAPIII).  

In this report, we used chromatin immunoprecipitation assays to demonstrate the in vivo 

recruitment of a bona fide RNAPIII complex to the BLV miRNA cluster both in BLV-latently 

infected cell lines and in ovine BLV-infected primary cells, through a canonical type 2 RNAPIII 

promoter. In addition, by specific knockdown of the RPC6 RNAPIII subunit, we showed a direct 

functional link between RNAPIII transcription and BLV miRNAs expression. Furthermore, in 

BLV-latently infected cell lines and in ovine BLV-infected primary cells, we showed that both the 

tumor- and the quiescent-related isoforms of RPC7 RNAPIII subunits were recruited to the 

miRNA cluster, consistent with previous studies showing that the viral miRNAs are transcribed 

at all stages of BLV disease. Epigenetically, we demonstrated that the BLV miRNA cluster was 

enriched in positive epigenetic marks in agreement with the high expression level of the viral 

miRNAs previously reported.  

Interestingly, we also demonstrated the in vivo recruitment of RNAPII at the 3’LTR/host 

genomic junction, associated with positive epigenetic marks. Functionally, we showed that the 

BLV LTR exhibited a strong antisense promoter activity and identified cis-acting elements of an 

RNAPII-dependent promoter. Finally, we provided evidence for an in vivo collision between 

RNAPIII and RNAPII convergent transcriptions.  

Taken together, our results provide new insights into alternative ways used by BLV to 

counteract silencing of the viral 5’LTR promoter.   
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There is a clear evidence of elevated numbers of CD4 regulatory T lymphocytes (Tregs) in solid 

and hematological malignancies in addition to possessing an increased suppressive function. 

This important feature has urged  the scientific community to search for ways to interfere with 

Treg function during or after cancer therapy. But the underlying molecular mechanisms remain 

largely unknown. Thus, a special focus on microRNA regulation was the goal of our study.  

In our previous study, we investigated the molecular profile of circulating Tregs in the 

peripheral blood (PB) of healthy volunteers and identified several miRs differentially expressed 

between CD4+CD25+CD127low (Tregs) and CD4+CD25-CD127low T cells using the TLDA 

technique.  

In fact, a human Treg microRNA signature of AML patients at diagnosis has not been described 

yet. We thus investigated human CD4+CD25+CD127low Tregs purified from the peripheral 

blood of AML patients and identified a signature composed of ten differentially expressed miRs 

(miR-18a, miR-101, miR-133a, miR-135a, miR-302c, miR-324, miR-511, miR-542, miR-618, and 

miR-758) in comparison to their negative counterpart. Among those miRs, six were upregulated 

(miR-18a, miR-101, miR-133a, miR-135a, miR-511, miR-618) whilst four were downregulated 

(miR-302c, miR-324, miR-542, miR-758). Many potential miRs potential targets were identified 

in the 3’UTR of genes indispensable for Treg function and are presently under investigation.  
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Background:  

Radio-chemotherapy represents the standard treatment against Glioblastoma (GBM), yet, cancer 

cells quickly evolve resistance mechanisms leading to inevitable tumor relapse. Over the last 

years a new family of RNA molecules with fundamental importance in controlling gene 

expression has been uncovered. Long non-coding RNAs (lncRNAs) have been identified as 

epigenetic regulators involved in tumorigenesis and chemoresistance. Using RNA-sequencing we 

isolated a number of novel lncRNAs and predicted their potential role in GBM drug-response. 

Here we characterize one of these unknown molecules, ‘UBR5-AS1’, including its gene structure, 

isoform expression and function in GBM.  

Results:  

The UBR5-AS1 gene is located on the human chromosome 8q22.3 in antisense orientation of the 

UBR5 gene (ubiquiting-protein ligase E3 component n-recognin 5). The UBR5-AS1 gene 

structure is predicted to have three exons, however recent annotations from the LNCipedia 

database suggest the presence of two additional isoforms. Using RACE-PCR (rapid amplification 

of cDNA ends) on GBM cell RNAs, we identified 10 linear isoforms and one circular RNA. 

Subcellular fractionation of nuclear and cytosolic RNA shows that UBR5-AS1 is predominantly 

nuclear in GBM cells. RT-qPCR revealed that this gene is expressed at basal level in normal brain 

and reduced in GBM. We further show that UBR5-AS1 is induced along with other DNA-damage 

response genes upon temozolomide treatment, especially in chemo-sensitive GBM cells. Finally, 

we found that overexpression of UBR5-AS1 significantly decreased GBM cell proliferation in the 

presence of low dose temozolomide.  

Conclusion:  

We identified a novel lncRNA ‘UBR5-AS1’ that sensitizes GBM to chemotherapy. Further 

experiments will focus on the mechanistic role of UBR5-AS1 in chemoresistance of GBM. 
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THE LIGHT CHAIN IGLV3-21 DEFINES A NEW POOR PROGNOSTIC SUBGROUP IN CHRONIC 

LYMPHOCYTIC LEUKEMIA: RESULTS FROM A MULTICENTRIC STUDY 

Stamatopoulos Basile 1-2-3§, Thomas Smith 4§, Emerence Crompot 1, Karlien Pieters 1, Ruth 

Clifford 2-3, Marek Mraz 5, Pauline Robbe 2-3, Adam Burns 2-3, Adele Timbs 2, David Bruce 2-3,  

Nathalie Meuleman 6, Philippe Mineur 7, Radu Firescu 8, Marie Maerevoet 6, 9, Virginie De Wilde 9, 

Jan Phlippé 10, Bruno Verhasselt 10, Fritz Offner 11, David Sims 4, Andreas Heger 4, Hélène Dreau 2, 

Anna Schuh 2, 12 

1 Laboratory of Clinical Cell Therapy, Jules Bordet Institute, Université Libre de Bruxelles (ULB),   

Brussels, Belgium; 2 Molecular Diagnostic Centre, Oxford University Hospitals, Oxford, United 

Kingdom; 3Nuffield Department of Laboratory Sciences, University of Oxford, Oxford, United 

Kingdom; 4 Computational Genomics Analysis and Training Programme, MRC Weatherall Institute 

of Molecular Medicine, University of Oxford, John Radcliffe Hospital, Oxford, United Kingdom; 5 

Department of Internal Medicine, Hematology and Oncology, University Hospital Brno, Czech 

Republic; 6Hematology Department, Jules Bordet Institute, Brussels, Belgium; 7Department of 

Hemato-Oncology, Grand Hôpital de Charleroi, Gilly, Belgium; 8Hematology Department, CHU 

Ambroise Paré, Mons, Belgium; 9Hematology Department, Hôpital Erasme (ULB), Brussels, 

Belgium; 10Department of Clinical Chemistry, Microbiology and Immunology, Ghent University 

Hospital, Ghent University, Ghent, Belgium; 11Department of Internal Medicine, Hematology, Ghent 

University Hospital, Ghent, Belgium; 12Department of Oncology, John Radcliffe Hospital, University 

of Oxford, Oxford, United Kingdom 

 

An unmutated (UM) immunoglobulin heavy chain region (IgHV) status or the usage of the 

IgHV3-21 gene is associated with a poor prognosis in Chronic Lymphocytic Leukemia (CLL) 

patients. Interestingly, IgHV3-21 is often co-expressed with light chain IgLV3-21 and able to 

interact with it through homotypic interactions potentially triggering a cell-autonomous B-cell 

receptor-mediated signaling. However, little is known about this light chain. Based on an initial 

cohort of 32 aggressive CLL investigated by total RNA sequencing, we found an abnormal 

frequency (28%) of IgLV3-21patients. Gene set enrichment analysis revealed that these patients 

present a gene expression profile associated with translation deregulation (P<0.0001) and MYC 

target genes (P=0.0003). In this small cohort, IgLV3-21 patients already display a significantly 

shorter median treatment-free (TFS) and overall (OS) survival (P<0.05). We therefore confirmed 

the poor prognosis of IgLV3-21 usage in 3 validation and independent cohorts for a total of 813 

patients collected from several centers through Europe including 2 cohorts of patients at 

diagnosis and 1 cohort of clinical trial patients. In each cohort, we showed that IgLV3-21 

patients have a poor prognosis comparable to UM patients and statistically different from IgHV 

mutated patients (P<0.0001). In addition, we demonstrated that this poor prognosis is 

independent of their IgHV mutational status or the presence of the stereotyped receptor IgVH3-

21 from subset #2 (P<0.0001). In conclusion, here we discovered that IgLV3-21 light chain usage 

defines a new poor prognostic subgroup in CLL compatible with BCR self-recognition and 

autonomous signaling. 
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UNVEILING A NEW ROLE OF DPF3 PROTEIN IN CANCER BIOLOGY 

Verrillo Giulia 1, Sarah Hanache1, Amandine Duchemin1, Michael Herfs2, Philippe Delvenne2, 

Anne Marie Tassin3, Franck Dequiedt1, Jean Claude Twizere1 and Denis Mottet1 

1Laboratory of Protein Signaling and Interactions (PSI), GIGA-Molecular Biology of Disease. Avenue 

de l’Hôpital 1, (B34) 4000 Sart-Tilman, University of Liège. 
2Laboratory of Experimental Pathology, GIGA-Cancer. Avenue de l’Hôpital 1, (B34) 4000 Sart-

Tilman, University of Liège. 
3Institute for Integrative Biology of the Cell (I2BC), UMR 9198. Avenue de la Terrasse, 91198 Gif-
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Background: DPF3 (PHD Double Fingers 3 or D4 Protein Family, Member 3) also called CERD4 

or BAF45c is a subunit of the BAF-SWI/SNF chromatin remodelling complex. This epigenetic 

factor is defined as an “histone reader” protein capable of binding methylated/acetylated 

histones through its tandem PHD (plant homeobox domain) finger at the C-terminus. By binding 

chromatin, this protein would act as a recruiter for the other subunits of the chromatin 

remodelling complex BAF. The biological functions of DPF3 are well described during heart and 

skeletal muscle development in humans but its role in the context of cancers has been poorly 

adressed so far. 

 

Aim: The goal of the present study is therefore to further understand the role and the 

mechanism of action of DPF3 in cancer biology.  

 

Results: By immunohistochemistry, we have observed that the DPF3 protein is overexpressed 

in cancer tissues compared to healthy tissues. Intriguingly, immunofluorescence experiments 

demonstrated that DPF3 is localized to the centrosome, more precisely to the centriolar 

satellites, in interphase and spindle poles during mitosis. During cytokinesis, DPF3 is also 

accumulated at the midbody. Centrosomes being the starting point of the primary cilium, we also 

observed that DPF3 was localized at the base of cilia. By using the technology of RNA interference, 

we have demonstrated that the depletion of DPF3 in cancer cells induces mitotic defect, 

consequently leading to cell cycle blocking in G2/M phase followed by apoptotic cell death and 

globally suppressing cancer cell proliferation. The DPF3 depletion also induces a loss of cilia 

formation.   

Conclusion: Our data show that DPF3 is localized in the centriolar satellites in cancer cells and 

ciliated cells; suggesting that this protein may play an important role in both mitosis and 

ciliogenesis. Further studies are in progress to explore the molecular mechanism by which DPF3 

regulates these two processes. 

 
Presenting author:   

Giulia Verrillo, first year PhD fellowship  
e-mail: giulia.verrillo@ulg.ac.be  
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IMPROVING EMOTION REGULATION AT THE END OF BREAST CANCER TREATMENT: A 

RANDOMIZED CONTROLLED STUDY ASSESSING THE IMPACT OF A MULTI-COMPONENT 

PSYCHOLOGICAL GROUP INTERVENTION 

Waroquier Pauline, Merckaert Isabelle & Razavi Darius 

Unité de Recherche en Psychosomatique et Psycho-Oncologie and Institut Jules Bordet, Faculté des 
Sciences Psychologiques et de l’Éducation, ULB  

 

At the end of active treatment, patients with breast cancer are confronted with the short- and 

long-term physical and psychological consequences of the diagnosis of cancer and its treatment. 

At this point, it is known that emotion dysregulation is, with fatigue and cognitive dysfunctions, 

one of the three most common complaints. Anxiety, fear of cancer recurrence and depression are 

highly prevalent, often become excessive and lead to detrimental consequences in breast cancer 

survivors. The design and assessment of appropriate interventions to help patients to better 

regulate those emotions are thus necessary. Primary aims of this study are to evaluate in a 

randomized controlled trial the efficacy of an eight-session multi-component psychological 

group intervention combining cognitive-behavioral therapy and hypnosis in promoting emotion 

regulation (in an emotion regulation task and in everyday life) and emotional well-being 

compared with a waiting-list control group in disease-free breast cancer patients. Secondary 

aims are to evaluate patients’ satisfaction with the program, mental adjustment, 

hypnosis/relaxation practice in everyday life, and changes in patients’ level of attentional bias 

toward cancer threat and physical activity. 
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ULB-HeLSCi continuing education 
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Utilizing zebrafish for new insights into the roles of chemerin in cancer biology 
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Methylglyoxal, a glycolysis side-product, increases the metastatic potential of human breast cancer 

cells 
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