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Project description. Despite the importance of ' -
plants for life on the planet, we are still far from
fully understanding how plants grow and achieve
their shape, through a process known as morphogenesis. We focus on the role of tissue hydraulics in
setting the pace of growth. Indeed, growth involves water uptake and water movement within tissues.
We started to work on a model basal plant, Marchantia polymorpha, that mostly grows in two
dimensions [1]. We found this plant well-suited for culture and microscopy in microfluidic chips and
we developed an approach to deduce plant hydraulic conductivity of individual plants from the dynamics
of volume changes upon osmotic shifts within the chip; we showed that plant growth rate correlates with
hydraulic conductivity [2].
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The main goal of the internship is to extend our first study [2] to smaller length scales. We have
developed an approach to measure tissue deformations using particle image velocimetry. We will
simplify cell-based [3] or continuous [4] hydromechanical models of plant tissues and infer their
parameters from the dynamics of deformation field measured experimentally. We will compare results
on wild-type plants with plants in which the expression of aquaporins, membrane water channels, is
altered. Finally, we will compare patterns of hydraulic conductivity to patterns of growth rate, so as to
characterise the role of conductivity in morphogenesis.

We expect to shed light on water fluxes during morphogenesis, in plants and in other multicellular
systems.

Methods. We will use microfluidics [2], fluorescence microscopy, image analysis, and numerical
solutions to inverse problems [5].
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