A Hybrid Model of Sprouting Angiogenesis

Florian Milde, Michael Bergdorf and Petros Koumoutsakos

Computational Science and Engineering Laboratory, ETH, Zurich
mildef@ethz.ch bergdorf@inf.ethz.ch petros@ethz.ch

Sprouting Angiogenesis:

Tumor induced sprouting angiogenesis is the process of new capillary growth from an existing vasculature, induced by tumor cells that have the
“angiogenic switch” turned on. Vascular endothelial growth factors(VEGF) released by tumor cells diffuse through the extracellular Matrix and
stimulate endothelial cells lining existing vessels in the proximity of the tumor to form sprouts. As the newly formed sprout tips migrate through
the ECM, defining the morphology of the developing tumor vasculature, fibrous structures in the ECM, cell-cell adhesion and growth factor
gradients determine their migration paths.

A 3D Model of Sprouting Angiogenesis:

The present model quantifies several biological| Model Outline:
assumptions and their dynamic interactions, thus

enabling the identification of critical factors in the process

of angiogenesis and paving the way for future integration

of experimental data.
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MMPs are proteases, which are primarily involved in the
degradation of certain ECM proteins, and the processing a = [ECM|T (W ([VEGF]) V[VEGF] + wrV[bFIB])
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Extracellular Matrix (ECM):
. The ECM consist of fibrous collagen bundles
providing guiding structures for migrating endothelial
cells.
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Vessels are represented by the endothelial cell o o o = g
density p . The density is given by the track of the tip cells BVEGF pockets [] ECM density [
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