
Computational analysis of border cell cluster texture to elucidate the 
cell mechanics of collective migration
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Border cells as a model for collective migration to study the cytoskeleton
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Rho1 regulatory pathway Migration defects

Texture is a proxy for 
tension3

ImSAnE & spectral decomposition 
analysis4

Representative 
processed clusters

Results Interpretation Next steps

Border Cell Migration

Rougher cluster Smoother cluster

Rho1 expression is positively correlated 
with microcurvature, increased Rho1 
expression leads to more fine-scale 
texture.
Modulating Diaphanous expression up or 
down causes increase in fine-scale 
texture.
Moesin KD does not change the 
microcurvature, but Moesin CA exhibited 
significantly more fine-scale texture.

Conclusion: Rho1, Diaphanous, and 
Moesin all uniquely modulate surface 
texture.
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• Shape analysis using 
spheres and ellipsoids

• Expanding the existing 
spectral decomposition 
protocol

• Doing a mode-by-mode 
comparison for the 
eigenmodes during the 
decomposition

Rho1
Actin cytoskeleton 

regulator

Diaphanous
Nucleates and 

polymerizes f-actin

Moesin
Links actin to the 

membrane

Myosin
Crosslinks and 
contracts actin

Rho kinase
Rok: regulates 
actin through 
downstream 

effectors

Border cells from Drosophila model collective 
cell migration, a process important for wound 
healing, metastasis, and development1

Migration defects are 
quantified by border 
cell location at stage 
ten2

• Rho1 is a 
cyclically 
active GTPase

• Rho kinase 
has 30+ 
downstream 
effectors
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More membrane 
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