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Fig. S7. Comparative kinetics analysis of the mucilage release in RIL 44 vs the selected RILs 
283 and 80 
Seeds were imbibed in water containing toluidine blue O 0.01 % and imaged from the start to 
the end of the mucilage release observed in RIL 80. White arrowheads indicate the significant 
starting point of the mucilage release in each RIL. Yellow arrowhead corresponds to the glue 
allowing to maintain the seed on the holder. Bars = 1 mm. 
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Figure S8 

 

Fig. S8. Mechanical analysis of the flax MSC surface physical properties using micro-
indentation microscopy in RIL 44 (full caption on next page)	
  
A, Topographic image of the mature flax seed MSC surface and specific location of the 
micro-indentation targets on both distal and radial cell walls using the imaging mode. Note 
that the seed surface topology looks like the honeycomb structures observed by ESEM 
analysis in Supplemental Fig. 4B. B, Cartoon illustrating the principle of the micro-
indentation methodology used to determine elasticity and plasticity differences between distal 
and radial walls at the seed surface. Following a scan of the seed, indentations were 
performed on the distal cell walls of MSC and on the top of MSC radial cell walls. Force (k) 
and tip displacement (d) are measured and recorded as soon as the tip is in contact with the 
sample. C, Desired indentation time and load (left) and example of indentation curve in the 
same order (right) for the elastic moduli measurements. Elastic modulus E was determined 
based upon the slope of the retract curve (blue) and the shape of the tip. Hardness H was 
determined based upon the maximum force and the shape of the tip. See the Materials and 
Methods section for details of the calculations. D, Desired indentation time and load (left) and 
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example of multiple indentation curves (right). Contact is reached for a larger depth at the 
second indentation, following many indentations, the extend and retract curves overlap 
suggesting that the tip « dug its hole » at the MSC surface. Taken together, these observations 
indicate irreversible plastic deformation of the MSC surface, which justifies the method used 
for the computation of elastic modulus and hardness. Measurements were performed on dried 
seeds. df, displacement in depth between the initial and final position of the tip (nm); dmax, 
maximal displacement in depth of the tip (nm). Bar = 15 µm. 
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Figure S9 

 

Fig. S9. Environmental scanning electron microscopy analysis of the flax seed surface from 
RIL 44 and the selected RILs  
A, Micrograph illustrating the very flat whole flax seed topography. Different degrees of 
magnification were used to question the structural differences in RIL 44 vs the selected RILs, 
from the cellular (B to D) to the subcellular (E to G) levels. Bars = 500 µm (A), 10 µm (B-D) 
and 3 µm (E-G). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


