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Cells divide along one of the shortest path [1]

Model simulations for cell division suggest that mechanical cues can override the cell geometry cues
(A) Simulated growing tissue is located either at the top of the meristem (a=1) or in a young (a=1.2) or old (a=2) boundary region. β: angle between long axis of the cell and direction of Fx. (B) Value of the angle β depending on 
the division rule chosen for the simulations  
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Ongoing work on compression with a microindentor

Ongoing work on correlating differential growth (as a source of mechanical stress) with division planes orientation
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Fx = a.Fy

Geometrical rule
cells divide along shortest path

Mechanical rule
cell divides along maximal tensile stress
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Distribution of planes orientations according to 
Besson and Dumais: a bias in the SAM boundary 
region
(A) Matlab script written by S. Besson compares real plane with 
theoretical possibilities, which are ranked according to their length. 
(B)Map of new planes according to the rule of Besson and Dumais. New 
planes were formed within the past 24h. (C) Map of Gaussian curvature of 
the meristem. Boundaries are defined by a negative gaussian curvature
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Orientation of division planes around ablation is 
biased
(A-B) Projections of confocal images of LTi6B dissected meristems without 
(A) or with (B) laser ablation. Planes formed within the past 48h are 
underlined in red. Grey arrow indicates the position of the ablation. White 
dashed lines : angle α between the new plane and the radius  of the 
ablation zone. α is measured only on cells surrounding the ablation.
(C) Distribution of the angle α, n=12 ablations and 12 controls
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Preliminary results indicate an influence of 
compressive stress on division planes orientation
(A) Set up to compress meristems from the top (B-C) p35S::GFP-LTI6b 
grown on NPA (B) before compression (C) 42h after compression

(A)

(B) (C)

Context

Discussion & Perspectives: Towards a new geometrical rule including cell stress pattern?
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