
1. N. Lobato-Dauzier, et al: "Confinement determines transport of a reaction-diffusion active matter front" . Physical Review X (2025)
2. A. Senoussi, et al. "Programmed mechano-chemical coupling in reaction- diffusion active matter". Science Advances (2021)

3. K. Montagne, et al. : "Programming an in vitro DNA oscillator using a molecular networking strategy » Molecular systems biology (2011)

4. T. Sanchez, et al. : "Spontaneous motion in hierarchically assembled active matter". Nature (2012)

5. T. Bate, et al. : "Self-mixing in microtubule-kinesin active fluid from nonuniform to uniform distribution of activity." Nature communications (2022).

6. A. Tayar, et al. : "Controlling liquid–liquid phase behaviour with an active fluid". Nature Materials (2023)

Context: Mimicking embryogenesis
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Characterization of chaotic active flows 

Ongoing work: Geometry to Mechanics & Chemistry to Mechanics couplings 

A versatile in-vitro experimental setup [1]
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RD & AM are similar in essenceCore of morphogenesis

Objective:
Design simplified reconstituted
systems to better understand
self-organisation mechanisms

Geometry-dependent RDAM front [1]

RD [3]

2 sub-systems [2]

AM [4]

Dissecting

Reaction Diffusion Advection 

Tracers trajectories depend on confinement
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Light activated AM [5]
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Reaction-Diffusion-Advection model

Geometry 

+ DNA linkers 
Active gel

Self-organization of active matter on a sphere Active gel advects
the [DNA] front

[DNA] front controls
the motion of active gel DNA-functionalized kinesins [6]

Control of kinesin motors via DNA linkers

Contact:
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Experiments

Model 

• Speed: x 8

• Sharpness:  ÷ 3 

would need a ~ x102 change
in , or - for RD only (/01 = 2 -,)

[1]


