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from Yoshida et al. (2014)

Simulation of division plane orientation with the 
"Division analysis" process from MorphoGraphX

• combining geometric information with genetic markers   

• effects of the perturbation of division plane orientation

Ongoing development of the MaMut2R 
and MaMuTvs3Dsuite libraries to allow 
easy export of MaMuT data and 
aggregation with volume data in R.
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WorkflowBiological question

• we focus on the first three 
rounds of division: first anticlinal 
division (A1), and first and 
second periclinal divisions (resp. 
P1 and P2). analysis
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Images from Péret et al. 2009, Péret et al., 2012 and 
Ristova et al. 2014

from Péret et al. (2009) and Ristova et al. (2014)

from von Wangenheim et al (2016)

The formation of a new lateral root in Arabidopsis: 
a good model to study in vivo plant organ 
morphogenesis
• plant morphogenesis is driven by cell division and cell growth

• cell division can be asymmetric or symmetric in volume and/or 
fate

Modelling of lateral root division pattern coupled 
with empirical observations suggests that
• the first division is asymmetric in volume and fate, and tightly 
controlled
• a simple geometrical rule for all the subsequent divisions is 
sufficient to recapitulate the layered organisation of the primordia 

• cell volume, lineage and expert information are collected for 
further analysis using homemade R scripts 
• workflow was tested on 3 time-lapse recordings (light sheet 
imaging) 
• each time-lapse = 12 to 24 time points and 2 channels. Each 
combination of timepoint and channel is saved as an individual .h5
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A workflow to extract cell volume and lineage
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Can we validate and refine the predictions of the 
model by quantifying the partition of the cell volume 
during lateral root morphogenesis? 


