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CELLQUAKE ELASTOGRAPHY AT LOW FRAME RATE 

 

Pol Grasland-Mongrain1, Thomas Gibaud1, Sébastien Manneville1  

Ali Zorgani2, Stefan Catheline2  

 
Background: Shear wave elastography has recently been introduced to measure cell elasticity, under 
the name of microelastography. In this technique, the sample is put into vibration by a micropipette. 
The measurement of the vibration by an ultrafast camera allows to map the mechanical wave speed, 
related to the sample elasticity. 
However, depending on the reconstruction algorithm, a lower frame rate camera could also be used 
 

Aims: The objective was to evaluate the feasibility of using a low frame rate camera to make cellquake 
elastography measurements. 
 

Methods: We used a 1200 frames sequence where a mouse oocyte was put into vibration and pictured 
with a 200.000 fps camera. Elasticity was reconstructed using 200 frames with variable subsampling, 
i.e., taking 1 frame over 2 (100.000 fps), over 3 (66.667 fps), over 4 (50.000 fps)… Then, elasticity maps 
were reconstructed for each subsampling. Elasticity maps were compared qualitatively and 
quantitatively using a relative error measurement from the 200.000 fps image.  
 
Results: Resulting elasticity maps are very close qualitatively. Quantitatively, we get a relative error 
smaller than 2%. These results show that low frame rate camera could be theoretically be used without 
much decrease of quality. However, it comes with some limitations: the exposure time of the camera 
still has to be low (smaller than 10 microsecond) to avoid blurring due to displacement; quantitative 
information cannot be extracted if the frequency is lower than Nyquist frequency (half sampling 
frequency); and the total experience acquisition time naturally increase when frame rate decreases. 
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waves: Passive shear wave imaging using low frame rate scanners. App. Phys. Letters 

 
 











Investigating the dynamics of apico-medial Myosin-II foci

Nilankur Dutta,Guy Blanchard, Nicole Gorfinkiel, Jocelyn Etienne

January 2019

Abstract

During the development of embryos,, tissue morphogenesis is often driven by pulsatile cell shape changes.
These changes are mediated by Myosin-II which localises at the apical cortex to forms, highly concentrated,
dynamic aggregations called ’foci’. While it is well known that there is a strong correlation between Myosin
pulses and cell shape changes, the apparent motion of these foci has been less studied. We investigate
whether the dynamics of Myosin foci can be explained by biochemical or mechanical factors within the
tissue, since these may have implications on the function of foci themselves. Using automated image analysis
of amnioserosa cells with tagged Myosin-II during Drosophila dorsal closure, we isolate the foci and track
the movements of thousands of them within hundreds of cells from multiple embryos. We observe that it is
common that several foci are present simultaneously within the same cell apex, and that events of merging
and splitting are equally frequent. Asking whether the motion of foci behaves as a random walk, we found
that though the motion is in the diffusive regime, the distribution of angles between two consecutive steps is
not random but clusters around zero and that the distance they travel grows nearly linearly in time, showing
that the motion is not random. It is therefore possible to define a direction of movement for each focus.
We find that this direction is correlated with the orientation of the cell when it has an elongated shape.
We hypothesise and test three possible contributions that may explain the dynamics of foci: the role of the
underlying tissue motion, a self-avoiding behaviour due to cortex properties, and the directed motion of foci
due to a biochemical or mechanical cause.
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