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Part 1: Scientific sheet 

Thesis proposal title Tissue engineering of the myotendinous junction 

PhD grant Doctoral work contract based on a Grant from Sorbonne University 
Research laboratory Institut de Biologie Paris-Seine (IBPS) UMR7622, Sorbonne Université  

web site: https://www.ibps.upmc.fr/en/research/developmental-biology-
laboratory/muscle-and-tendon-formation-and-repair 
and 
Lab of Biomechanics and Bioengineering BMBI UMR CNRS 7338, UTC 
web site: https://bmbi.utc.fr/  https://www.labexms2t.fr/research/challenge-
teams/interface.html  

Thesis supervisor(s) Delphine DUPREZ, DR CNRS at IBPS and Cécile Legallais, DR CNRS at 
BMBI 

Scientific domain(s) Biology, biomedical and health sciences 
Science and technology 

Research work The myotendinous junction (MTJ) is a key component of the musculo-skeletal 
system as it links two major components, muscle and tendon. Tendon defects 
are major clinical challenge to orthopaedic surgery following injuries and 
during ageing. Tendon ruptures are frequently pinpointed at MTJ junction. 
Underlying mechanisms that mediate the exact composition and formation of 
MTJ are currently poorly understood.  
In this project, we will adopt a bioinspired approach for the reconstruction of 
the MTJ. We will try to recapitulate the biological and mechanical cues that 
occur during MTJ formation and maturation instead of mimicking the “final” 
structure of MTJ. We propose to use our expertise on musculo-skeletal system 
development (IBPS) and tissue engineering (UTC) to build an in vitro MTJ. We 
will combine the biochemical and physical stimuli known to favor tendon and 
muscle formation in order to engineer a MTJ. More specifically, we will 
investigate the different strategies to perform cell cultures with the bioreactors 
available in our laboratories, such as Bose Biodynamic (UTC) combined 
electrical and mechanical stimuli adapted from T6CellScale UTC) and the 
Flexcell machine (IBPS). 
The engineering of such MTJ would be beneficial for fundamental studies to 
evaluate hypotheses regarding mechanisms potentially involved in the 
development of such a complex structure. 
 

Key words Muscle, tendon, interface, biomaterials, scaffolds, mechanobiology 
Requirements 

Candidate's experience : either a MS degree in cell biology, with basic 
knowledge in biomaterials, or a MS degree in biomaterials with basic 
knowledge in cell biology, or an engineering diploma in biomechanics, 
biomaterials or bioengineering. 

Starting time October 1st, 2020 
Location 

The experiments will be located in Paris at IBPS (Sorbonne University) and in 
Compiègne at BMBI (UTC), following schedules that will be defined between 
the PhD student and the supervisors, in link with the equipment necessary to 
perform them.  
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Part 2: Job description 

Duration 36 months 
Additional missions 
available 

Teaching activities (hands-on, practical work) could be performed in 2nd and 
3rd year.  

Research laboratory Delphine DUPREZ (DR1 CNRS) in IBPS (UMR7622 CNRS-SU Laboratoire 
de Biologie du développement / LBD) has expertise in organogenesis during 
development using animal models. Her major focus is to understand the 
mechanical and molecular signals that regulate the formation of the 
musculoskeletal system during develop-ment. She sees the development of 
the musculoskeletal system as an integrated process and focus on skeletal 
muscle and surrounding tissues such as tendon.  Her lab is fully equipped with 
culture facilities, biochemical assays and imaging platform. 
Cécile LEGALLAIS (DR1 CNRS) in UTC (UMR CNRS 7338 Biomechanics 
and Bioengineering/ INSIS). CL is specialized in tissue engineering, applied 
to the liver and more recently to the reconstruction of the musculoskeletal 
system. After a focus on bone tissue engineering, she developed in 
collaboration with DD strategies for tendon tissue engineering, and in the 
framework of Labex MSST (UTC) a larger project dealing with the 
reconstruction of the bone-tendon-muscle continuum. Her lab possess 
dedicated platform for cell culture in 3D in specific bioreactors and equipment 
ot characterize the mechanical properties of the bioconstructs. 
https://www.labexms2t.fr/research/challenge-teams/interface.html 

Material resources Office with dedicated computer (group office with other PhD students), fully 
equipped platforms for cell culture and characterization of the reconstructed 
tissues.  

Human resources At IBPS : the Developmental Biology Lab gathers about 150 people, 
distributed in 17 research groups and 5 common services. 
At BMBI : 35 permanent staff, 32 PhD, 5 postdocs, distributed in 3 teams 

Financial resources Some financial support will be provided in the framework of the PhD program. 
Other ressources will come for the labs’ funds and from responses to calls 
(pending). 

Working conditions The candidate should be able to interact with the supervisors located in two 
different lab, and to organize timetable for the experiments, … A degree of 
autonomy is therefore expected. Interactions with other PhDs, post-doc 
students and technical staff are also to be considered.   

Research project Follow up of the “Interfaces” challenge in the framework of Labex MSST.  
National 
collaborations ICPEES, Strasbourg,  

International 
collaborations Institute of Multiphase Processes, Hanover, Germany. 

International 
cosupervision 
(cotutelle) 

NON 

Contact Delphine DUPREZ : delphine.duprez@sorbonne-universite.fr  
Cécile LEGALLAIS : cecile.legallais@utc.fr  

 
 

Please contact first the thesis supervisor before applying online 
on https://webapplis.utc.fr/admissions/doctorants/accueil.jsf  
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