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	Socio-economic and scientific context (approximately 10 lines): 

Myeloproliferative neoplasms (MPN) are chronic myeloid disorders linked to a clonal and acquired abnormality of the hematopoietic stem cell. These pathologies typically involve somatic driver mutations in JAK2, CALR, or MPL genes, leading to constitutive activation of the JAK-STAT pathway and cellular proliferation with accumulation of mature myeloid cells in bone marrow and blood. MPNs include several diseases defined by the lineage on which cell proliferation predominates: polycythemia vera, essential thrombocythemia, and myelofibrosis, which is characterized by the development of medullary fibrosis and is associated with the most unfavorable prognosis. There is a continuum between diseases with so-called prefibrotic forms and possible evolution during follow-up to a secondary myelofibrosis. The physiopathological mechanisms underlying the different phenotypes of MPNs remain poorly understood. The medullary microenvironment seems to play an important role, involving different cells such as mesenchymal stem cells, fibroblasts, and macrophages. Inflammation also plays a role in the physiopathology of MPNs, since increased concentrations of pro-inflammatory cytokines correlate with the level of medullary fibrosis. Although monocytes/macrophages are involved in inflammation and fibrosis, their role has been poorly studied in MPNs.

	Working hypothesis and aims (approximately 8 lines): 

We hypothesize that monocyte/macrophage polarization is involved in the phenotypic modulation of myeloproliferative neoplasms (MPN). The aim of this project is to characterize the inflammatory and fibrotic phenotype of monocytes to identify signatures associated with the different types of MPN.

The first part of the work will aim to precisely characterize the monocytes of MPN patients using an approach combining phenotypic, transcriptomic, and functional characterization, followed by single-cell genotypic and transcriptomic definition to decrypt the heterogeneity of the monocyte compartment (clonal and non-clonal). In vitro models will be used to clarify the role of promoter mutations in macrophage polarization and the synthesis of inflammatory or pro/anti-fibrotic factors.

Finally, the impact of targeted treatments (molecules used in the clinic or targeting the deregulated pathways identified by transcriptomic analysis) on the phenotype and polarization of monocytes/macrophages of MPN patients will be evaluated.

	Main milestones of the thesis (approximately 12 lines): 

This project is the result of the synergy between the team's expertise in the characterization of innate immune cells and the study of MPNs. Primary cells from patients will be studied and are available through the established collaboration with the Hematology Department of the University Hospital of Angers. Available cell lines will also be used. Finally, depending on the results, work on mice may be conducted within the team or through collaborations established with French and international teams.

The main milestones of the project will be:

1°) Characterize the phenotype of monocytes in MPNs (ex vivo profiling; flow cytometry, qPCR, cytokine assays).

2°) Decrypt the heterogeneity of the monocyte compartment in MPNs (cell sorting with somatic mutation genotyping and single-cell RNA-seq/CITE-seq and spatial transcriptomic on bone marrow biopsies).

3°) Validate biomarkers associated with different types of MPNs identified on a multicenter cohort.

4°) Study the effect of JAK2-V617F and CALR driver mutations on macrophage polarization (culture of primary cells from patients and cell lines transfected with promoter mutations (THP-1)).

5°) Study the impact of targeted therapies on the phenotype and functions of monocytes (in vitro with primary cells and cell lines transfected with promoter mutations).

	Scientific and technical skills required by the candidate (2 lines): 
Knowledge in Hematology

Skills in cell culture, molecular biology (extraction, PCR), next-generation sequencing and bioinformatics
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	National and international collaborations: 

National: INSERM UMR1078 Brest (Pr E. Lippert), INSERM UMRS1131 Paris (B. Cassinat), INSERM U944 Paris (L. Benajiba), INSERM U1287 Villejuif (I. Plo & I. Antony-Debré)

International: Pr R. Skoda ‘Experimental Hematology’ Basel, Switzerland
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