


The paper 



What are we studying? 

• We are going to study the anteroposterior 
boundary in Drosophila wings. 

• Subdividing proliferating tissues into compartments 
is a strategy of animal development. Sharp and 
straight interfaces between compartments are 
crucial for the precise implementation of body 
plans. 



What are we studying? 
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Hypothesis 

• The long-standing hypothesis to explain the 
maintenance of compartment boundaries is 
based on differential adhesion. 

• Cell adhesion molecules required for the 
mantaince of compartment boundary have 
not been identified. 



Hypothesis 

• Actin-myosin-based tension is important for 
keeping the anteroposterior compartment 
boundary of the developing Drosophila wing 
smooth and straight. 



Experiment 

• Cell bonds were ablated using a UV laser 
beam. 

• The ratio of initial velocities in response to 
ablation is a measure of the tension ratio on 
these cell bonds.  

• There was no difference in the velocities in the 
anterior and posterior cell bonds located away 
from the anteroposterior boundary. 



Experiment 



Experiment 

• The velocities in the cell bonds in the 
anteroposterior boundary were 2,37±0,38 
times higher than the velocities outside this 
zone (λ). 



Experiment 

• In the presence of Rho-kinase inhibitor Y-
27632, the ratio of the velocities was 
1,46±0,28. 

• Given that Myosin II is the main effector of 
Rho-kinase, these results strongly suggest that 
Myosin II-based tension is increased along the 
anteroposterior boundary. 



Experiment 



Vertex model 

• In vertex model, the cells are described by 
polygons characterized by the vertex positions 
𝑅𝑖  where i numbers the vertices. 

• Stable configurations are local minima of a 
work function. 



Vertex model 

• The first term describes the area elasticity. It 
can be tought as a resistance force against cell 
deformation. 

• The second term describes the effects of 
tension Λ𝑖𝑗 of lenght 𝑙𝑖𝑗  that conects vertices i 

and j. 



Vertex model 

• The last term describes the elasticity of cell 
perimeter 𝐿𝛼 by the coefficient Γ. 



Vertex model 



Vertex model 

• To update the position of each vertex we have 
to solve the following equation: 

η
𝑑𝑅𝑖
𝑑𝑡

= −𝛻𝑖𝐸 𝑅𝑖  

• This equation expresses the balance between 
frictional forces and potential forces. This 
equation guarantees that each vertex moves 
so as to decrease the total energy. 

 

 



Simulations 

• Cells in the A/P boundary have an area target 
1.1 times bigger than cells outside it. 



Simulations 

• Different values of λ were used. λ =1, 2.5 and 
4. 

• For λ=1 the interface between two growing 
populations became increasingly irregular. 

• For λ=2.5 and 4, a well defined interface was 
maintained. 



Simulations 



Simulations 

• The roughnes of the interface decreased with 
increasing λ, showing that cell bond tension is 
sufficient to maintain straight interfaces 
between growing cell populations. 

• For λ=2.5, the roughness of the interface was 
still larger than the roughness of the A/P 
boundary in wing discs.  



Simulations 

• This suggest that additional mechanism might 
contribute to further reduce the roughness of 
the A/P boundary. 



Conclusions 

• Experimentally, it has been shown that the 
tension in the A/P boundary is bigger than 
outside it. 

• Simulations were made using vertex model. 
They shown that for λ=2.5 and 4, a well 
defined interface was maintained. 



Thank you! 


