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• General objectives: develop and/or adapt quantitative methods to
characterize cell functions in 3D cell assemblies, considering their
individual or collective mechanical properties. Use of highly relevant and
reproducible models allowing quantitative analyses.



MecaCell3D: Process of selection of the teams
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• Organized and proposed by the Cellular Biology, Reproduction, 
Development and Evolution Program at Inserm (Thierry Galli, Jean 
Rosenbaum, Christine Lemaitre et Ama Gassama)

• SAB: Orly Reiner (Weizmann Institute); Guillaume Salbreux (Université de
Genève), Guillaume Charras (UCL, London) and Meritxell Huch (MPI-CBG
Dresden).

• March 2022: Call for projects with mini-consorsiums of 2-4 teams

• July 2022: Selection by the SAB of 7/49 projects (18/117 teams)

• End of september 2022: Submission of the final project

• April 2023: Start of the 3 years contract



MecaCell3D: Overview
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Two unique 3D models:
1) 3D cellular ecosystems of multiple cell populations: reconstitution of tissue
environment through encapsulation or microfluidic devices
2) 3D multicellular assemblies: individual 3D structures with multicellular
composition, reconstituting tissue heterogeneity.

MecaCell3D covers different fields of developmental and cell biology focused on 
heart diseases and cancer. 
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WP1
Development and validation of complex 3D 

multicellular models

WP3
Data analysis and theoretical modeling of 3D 

cellular assemblies

WP2
Developing quantitative molecular and cellular-

based assays in 3D cellular models

Management
Coordination: Christophe Lamaze & Fabienne Lescroart
WP1: Guillaume Montagnac and Danijela Matic Vignjevic 

WP2: Matteo Rauzi and Maria Carla Parrini
WP3: Hervé Turlier and Hervé Isambert

MecaCell3D: Organization of the program
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MecaCell3D: Management of the program

Our goals:
• to organize and facilitate strong integration and interactions between the

MecaCell3D partners

• to ensure an adequate coordination and progress of the scientific program to
be developed in WP1 to WP3

• to promote a smooth and efficient implementation of the work plan within the
time and budget frame of the project.
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• Kick-off meeting Septembre 2023 (Marseille)
• Videoconferences (every other 6 months)
• 2 days of work progress presentation in 2024
• Organization of a national or international 

conference at the end of the program for 
2026/2027

MecaCell3D: Management of the program
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MecaCell3D: The different partners

1) Guillaume Montagnac (U1279, Villejuif) / Danijela Vignjevic (UMR 144 CNRS, Inst. Curie)

Model: colon cancer spheroids/organoids embedded in a capsule of 
CAFs/collagen

► Role of CAFs contractility and of the cellular eco-system (CAF, stem cells, immune 
cells…)
► Endocytosis, drug and nutrient diffusion, tumor growth, 
► Live imaging

2) Maria Carla Parrini (U1339) / Stéphanie Descroix & Hervé Isambert  (UMR 168 CNRS) Inst. Curie

Learning causality networks within the lung tumor ecosystem using a
tumor-on-chip approach

► Development of vascularized lung tumor-on-a-chip platform
► Advanced imaging/Transcriptomics
► Machine learning methods to infer causality networks
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MecaCell3D: The different partners

3) Christophe Lamaze (U1339, Inst. Curie) / Béatrice Turcq (U1312, Bordeaux) / Pierre Bon (UMR CNRS 
7252, Limoges)

Quantification and functions of subcellular structures in 3D spheroids
► Encapsulated breast spheroids/ endothelial vesseloids with fluorescent caveolae
(Crispr/Cas9)
► Caveolae visualization by EM metal replica
► Fluorescent and label-free imaging of live samples for AI-assisted analysis
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MecaCell3D: The different partners
4) Fabienne Lescroart & Stéphane Zaffran (U1251) / Pierre François Lenne, Sham Tlili & Robert Kelly 
(UMR 7288 CNRS)/ Marseille

Gastruloid: a 3D model for the early steps of cardiac development
► Optimize the gastruloid model for cardiogenesis
► Develop advanced imaging approaches / Tissue interactions and dynamics
► Simultaneous recording of lineage and transcriptome

5) Michel Pucéat (U1263, Marseille) / Sonia Stefanovic (U1263, Marseille) / Willy Suppato (U1182, 
Palaiseau)

Mini-heart project
► Engineering cardioids from human ESC with chambers recapitulating
contracting/pumping functions & cardiac diseases
► Using advanced techniques (acoustic bioprinting, spatial transcriptomics,
3D cell imaging and biomechanics)
► Cross-validation with embryonic mouse hearts
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MecaCell3D: The different partners

6) Matteo Rauzi (U1091, Nice)
Tridimensional opto-mechanical manipulation and computational cell morphology
► Data processing and cell segmentation to quantitatively measure shape changes
► Using 4D segmentation to investigate cell morphology and topological transformations
► 4D imaging, mechanical measurements, controlled perturbations, and big data processing

7) Hervé Turlier (U1050, Collège de France) / Charles Baroud (Inst. Pasteur, Ecole Polytechnique), Paris
Mechanical sensing and stimulation of 3D culture models / Mechanical interference & 
simulations of multicellular systems
► Guiding differentiation of pluripotent cells
► Measuring mechanical properties on single cells/ detect cell heterogeneities in
organoids/tumoroids
► Multi-scale mechanical description from nucleus to cell to tissue



18 teams dedicated to MecaCell3D
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Additional collaborations 
(during the program)



MecaCell3D: Human task forces
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MecaCell3D: Toward new funding opportunities
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EU project OASIS

Guillaume Montagnac



MecaCell3D: Publications
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2 accepted publications
3 submitted manuscripts (2 as preprints)

1 book chapter
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