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The cytoskeleton is a filamentous structure whose architecture is the blueprint of cellular behavior. 
Beyond its structural role, it dynamically orchestrates many cellular processes: morphogenesis, move-
ment, division, mechanotransduction, adhesion and intracellular transport.

This model aims to untangle the organization of filamentous structures into distinct architectural 
aspects, focusing on the cytoskeleton, enabling direct comparison between networks and uncovering 
patterns linked to cell function and disease.
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1) Hessian filter
2) Skeletonization

The cytoskeleton can be imaged by confocal microscopy, but its complex architecture makes segmenta-
tion and quantification highly challenging.
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Skew = 1.47
CVI = 1.08
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Nskel/Nmask = 0.33
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L = 6.22 ± 4.18 μm
CVL = 0.67

Lengths Curvatures Distance to cell edge Relative to the horizontal axis Relative to the cell’s major axis Local average filament distance Local average filament orientation diff.

Nfilaments = 144
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CVar = 0.71
RS = 0.42

Global metrics

T = 1.12 ± 0.18 μm

Legend: VST = Variance Stabilization Transform; BM3D = Block Matching 3D Filter; values are avg. ± std; I = Intensity; L = Length; CV = Coefficient of Variation; T = Tortuosity; CVar = Circular Variance; RS = Radial Score; Skew = Skewness; Th = Thickness  

Th = 0.11 ± 0.02 
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I = 0.26 ± 0.13
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