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AN ex Vivo angiogenesis model
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What is the governing system?

Individual EC movements Multicellular angiogenic movements
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Branch elongation model
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Continuous model
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Existence probabilities of individual ECs
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EC movements during branch elongation

In vitro
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Summary

1. Stochastic changes in the motility of an individual ECs are sufficiently
explained core features of angiogenic EC dynamics in branch elongation.
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A discrepancy between simulation and experiment
in appearance pattern of tip EC overtaking
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Tip cell dynamics in experiments
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Additional rule for tip cell dynamics

Hypothesis:

Follow-up by stalk EC is necessary for keeping tip cell
forward movement

Model 2 Tip cell motility
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Tip cell dynamics were reproduced more
accurately
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A coordinated mode of tip EC movement

Control ablation - Follower cell ablation
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Summary and Conclusion

1. Stochastic changes in the motility of an individual ECs are sufficiently
explained core features of angiogenic EC dynamics in branch elongation.

2. Tip cell behaviors are also regulated in a deterministic way. Follow-up by
stalk cell is necessary for appropriate tip cell forward movement.

3. Sufficient cell attachment may induce tip EC polarization and the resultant

forward movement.
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