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Résumé du Projet de Stage
In the Panasyuk Lab we want to know: How do cells sense the lack of nutrients in their environment? This is

fundamental to better understand how cellular metabolic activities are coordinated, how gene transcription is
orchestrated, and how their defects are implicated in human diseases (www.panasyuklab.fr).

To address these questions, we focus on phosphatidylinositol 3-kinase (PI3K) signaling, that emerged in evolution
as a central signaling hub for effective use of metabolic fuel. Class 3 PI3K is the only member of the PI3K family active in
all eukaryotes to generate PI3P, a membrane-born messenger critical at multiple steps for vesicular trafficking. These
include essential cellular processes such as lysosomal degradation by autophagy, endocytosis, and ER-Golgi sorting. We
discovered that class 3 PI3K, the least studied in mammals, is essential for life and is indispensable to maintain whole-
body metabolic homeostasis (1,2). We also demonstrated that class 3 PI3K controls mitochondrial biogenesis and lipid
catabolism in fasting (3,4). In our most recent work, we made a surprising discovery that both subunits of class 3 PI3K
interact with RNA Pol2, co-localize with active transcription sites and can co-activate the circadian clock transcription factor
complex of Bmal1-Clock. We also found that class 3 PI3K in liver is essential for metabolic rhythmicity and it specifically
controls rhythmic de novo purine synthesis (5). Our unpublished findings show that class 3 PI3K is recruited upon fasting
to promoters of selective genes involved in specific metabolic pathways, suggesting its wider roles in transcription and
rewiring of the metabolic activities in hepatocytes in response to fasting. Building on these and other preliminary findings
within the framework of an on-going ERC Consolidator grant in our laboratory, the successful M2 candidate will
contribute to an exciting project aiming to explore the novel roles of class 3 PI3K in transcription in control of
cellular metabolism. To build the foundation for the future PhD project, the M2 work will be constructed to answer
following two questions, employing cutting edge methodology in cell models that will be interrogated in physiology and
under metabolic stress conditions relevant to human disease:

(1) What is the extent of the cistrome controlled by nuclear class 3 PI3K?
(2) How does nuclear class 3 PI3K signaling operate?

Environment: We are looking for an enthusiastic, highly motivated, ready-to-learn, and scientifically driven trainee with a
strong interest in signal transduction mechanisms with ambition to learn cutting edge molecular approaches (NGS analyses,
dCas14, metabolomics). Our international laboratory (www.panasyuklab.fr) belongs to the Institute Necker Enfants Malades
which is located at the heart of the world-renowned Necker Hospital research campus in a central Paris. You will be trained
in a highly dynamic and scientifically stimulating French/English working environment. You will benefit from weekly seminars
(in English) and interactions with scientists coming from all over the world.
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