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Background required from the applicant :
The candidate should have a solid foundation in laboratory techniques such as microscopy (e.g., fluorescence, confocal, 
phase contrast), culturing microorganisms, and experimental design. Experience with micro/millifluidics and shear stress 
applications would be an advantage, but not a strict requirement, as training will be provided.
Familiarity with quantitative analysis (including statistical and computational tools) and data modeling to interpret 
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Description of the research work proposed for a PhD Topic # (see list) : IV-10

Fungal Spore Germination and Hyphal Growth Under Shear Flow – Unraveling Adhesion Mechanisms in Soft and 
Dynamic Environments

Subject :
Filamentous fungi play a crucial role in various natural and industrial environments, including biotechnological processes, 
and bioremediation systems. Spore germination and hyphal growth under flow conditions strongly influence their adhesion 
to surfaces and overall development, yet the underlying mechanisms remain poorly understood.
This doctoral research aims to experimentally characterize the influence of flow conditions on spore germination and 
hyphal growth using millifluidic chambers. Adhesion measurement approaches, combining advanced microscopy and real-
time tracking techniques, will be implemented to analyze the impact of hydrodynamic constraints on initial adhesion, 
morphogenesis, and hyphal growth dynamics.
A key innovative aspect of this study is the development of a shear flow chamber adapted for soft materials, allowing for 
the investigation of hyphal adhesion and growth on biomimetic or deformable substrates. This setup will enable a deeper 
understanding of how mechanical forces influence surface colonization and the structural organization of fungal pellets.
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The direction of this thesis is composed of a biophysicist, Mickaël Castelain who covers the field of biological adhesion to 
inert or biological surfaces using multi-scale approaches (optical tweezers, atomic force microscopy, shear-stress flow 
chambers, quatrz microbalance), from the biofilm to the single molecule.
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