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Description of the PhD thesis project 
 
Long noncoding (lnc)RNAs play an important role in tumorigenesis, contributing to all hallmarks of 
cancer. When associated with chromatin modifying complexes lncRNAs were shown to control the 
whole transcriptional program of the cell thus defining its identity and tumor cell plasticity. However, 
a growing body of evidence points to high cell-to-cell heterogeneity of lncRNA expression within 
tumors, suggesting that lncRNAs together with chromatin features may be responsible for cell fate 
decisions and formation of cellular subpopulations endowed with different stemness, metastasis or 
drug resistance properties. Using total RNA-sequencing and in-house developed computational 
pipelines, we recently identified thousands of novel lncRNAs associated with the epithelial-to-
mesenchymal transition (EMT) and highly expressed in prostate tumors. In this project, we aim to 
investigate chromatin-associated functions of lncRNAs that were recently discovered in the lab, to 
assess their role in the modulation of cancer cell identity and, importantly, their impact to intratumoral 
heterogeneity. 
 
Three key questions will be addressed in this study: 1) whether newly discovered lncRNAs are 
involved in modulation of cancer cell properties, in which cellular compartment and with which protein 
partners? 2) What are the epigenetic mechanisms underlying lncRNA-mediated control of cellular 
identity during EMT? 3) What are the chromatin and lncRNA signatures of prostate tumors at single-
cell resolution? And whether they define distinct cellular subpopulations and allow clonal tumor 
dissection due to high intratumoral heterogeneity? 
 
Together, obtained results will bring insights into the lncRNA function in a control of cellular identity 
underlying intratumoral heterogeneity and distinct clinical outcomes of cancer progression. 
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International, interdisciplinary & intersectoral aspects of the project 
 
This project appeals to interdisciplinary approaches at the forefront of RNA and molecular 
oncology studies including RNA imaging and high throughput sequencing techniques in bulk and 
single-cell levels. The PhD student will develop and apply specific skills in all aforementioned fields 
in the frame of institutional and international collaborations. 
 
He/she will tightly interact with Dr. N. Sanjana (NYU/NYGC, USA) for the CRISPR screen of 
functional lncRNA, with Dr. E. Bertrand (IGMM, Montpellier) for single-molecule RNA imaging, with 
Dr. C. Vallot (IC) and HiFiBiO (Paris) for microfluidic based RNA and chromatin profiling, with 
medical experts who will provide us with primary prostate tumor samples, and finally, with 
bioinformaticians for RNA/ChIP-seq data analysis. 
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Expected profile of the candidate 
 
Highly motivated students interested in regulatory noncoding RNAs and molecular basis of cancer 
are encouraged to apply. Candidates should show solid capacity for independent and creative 
thinking and have a strong background in RNA biology, cell biology, genetics, and gene expression 
regulation bases in eukaryotes. Laboratory skills in cell culture, basic RNA protocols, CRISPR tools 
are essential. Some expertise or notion of high throughput sequencing, RNA imaging approaches, 
and bioinformatics is a plus but not compulsory. 


