Upon activation, actin re-organizes from a homogenous network to a localized rim in the submembrane region. We used a simplified conceptual model to estimate the changes in compressive and shear modulus. 
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We assume that the compressive and shear elastic moduli K and G scale with the concentration of actin (or volume fraction Φ) as K and G ~ , as has been previously theoretically predicted by scaling arguments [1] and confirmed by experiment [2].
We further assume that actin reorganization occurs from an initially homogeneous concentration Φo into a core-shell structure with a spherical core of lower concentration Φc and a shell of higher concentration Φs. We assume that the total amount of actin stays constant, thus


,  or





whereis the core-to-shell size ratio, α = Rc/Rs. As a result, the volume fractions in the core and the shell are related via


, and

.
The local compressive and shear moduli in the core and in the shell are then given as


	
In the case of re-arrangement of the total amount of actin from a diffuse structure to a ring structure at the cortex (Φs= 0), 
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 the volume fraction and the moduli within the shell material are given as
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Assuming that the compressive modulus is governed by a volume average of core and shell, we obtain 


for the compressive modulus of the entire core-shell structure. To estimate the corresponding shear modulus, we consider the core-shell structure as a cube-shaped structure. In this case, along any given axis, there are three separate segments in parallel, where the front and rear segments have a shear modulus of Gs, whereas the middle segment consists of three separate segments in series. As a result; the shear modulus of the entire object is then given as 

,
such that finally for the case of Kc and Gc= 0, we obtain




the model is in qualitative agreement with the experimental results, predicting a significantly different behavior for the compressive and the shear modulus. In fact, the model predicts that the compressive modulus strongly increases while the shear modulus, depending on the thickness of the submembrane region, can exhibit a slight decrease, as shown in the following graph.

[image: ]
Figure 1 – Plot of K (-) and G (--) as a function of the aspect ratio α. The inset shows how the ratio between the storage and loss modulus changes with aspect ratio. These graphs are referring to the case where we assume Kc and Gc = 0.
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