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Socio-economic and scientific context (approximately 10 lines):  
Tendinopathies are common diseases, favored by excess load and repetitive movements. Their individual and societal impact is significant, 
linked to the chronicity of pain and the absence of curative therapy. Tenocytes, the main cells of the tendon, regulate the production and turnover 
of components of the extracellular matrix in response to different mechanical or molecular stimuli. A dysregulation of immune cells has been 
observed within pathological tendons. The existence of tissue resident macrophages (TRMs) within tendons has been demonstrated, but their 
role and origin are little known. Interactions of these tendon resident cells could result in pathological trajectories of tendon progenitor stem cell 
differentiation, leading to lower tissue quality. In turn, these abnormal tenocytes and niche alterations could lead to a pathological MRT 
phenotype. 
 

Working hypothesis and aims (approximately 8 lines):  
The general objective of this study is to better characterize the interactions between macrophages and stromal cells within the tendon, which 
result in the deviation of normal healing towards degeneration of the tendon tissue. The modification of the MRT phenotype within tendon tissue 
could involve several factors: the ontogeny of these cells, modifications of the macrophage niche including the tenocyte-macrophage axis, and a 
pro-inflammatory “memory” of these cells. Our working hypothesis is that repeated microtrauma of the tendon would lead to an impairment of 
tissue healing linked to these MRTs. Aberrant activation in particular of the IL-6 pathway would divert the differentiation of progenitors towards 
osteochondrogenic or fibrotic pathways rather than tenogenic. 
 

Main milestones of the thesis (approximately 12 lines):  
We will use samples of human ruptured supraspinatus (established tendinopathy) and subscapularis (early-stage tendinopathy) tendons from the 
same shoulders, as well as healthy rotator cuff tendons. Each biopsy will be analyzed by immunohistochemistry (IHC), single cell RNA 
sequencing (scRNAseq), single cell ATAC-seq, and spatial multi-omics. 
The factors identified as key will be studied in a macrophage-tenocyte co-culture model. The use of monocytes extracted from the blood of 
healthy volunteers associated with tenocytes extracted after digestion of human rotator cuff tendons will make it possible to study their 
interactions under different culture conditions, the transcriptome of each cell type using transwell culture inserts and to quantify the efferocytosis 
capacities of macrophages on apoptotic tenocytes. 
A mouse model of partial rupture of the patellar tendon will make it possible to study the different stages of the normal healing process. The latter 
will be studied by histology, IHC and scRNAseq in the lesion area, and functional measurements will be carried out (gait analysis - cat walk). The 
targets selected in vitro will be evaluated in our mouse model (anti-IL6R antibodies, siRNA, IL6 KO mice, JAK inhibitors, etc.). 
  

Scientific and technical skills required by the candidate (2 lines):  
Skeletal pathophysiology 
Molecular and cellular biology (histology, PCR, cell culture, etc.), bioinformatics 
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