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Collective Cell Motion in Biology 
 

The coordinated movement of cell populations is of vital importance in biology, for example during normal 
development, wound healing and disease (such as cancer). In this talk, I will consider some applications of 
mathematical modelling to this phenomenon. In the embryo, cells from the neural crest have to move from the neural 
tube to the branchial arches - how this is controlled is not known. We will show how a discrete-based cellular 
automaton model, combined with an experimental program, has led to new insights into this problem. I will then 
consider the problem of angiogenesis, the process by which a tumour acquires new vasculature, and derive partial 
differential equation (PDE) models from a master equation approach. These will be compared with the 
phenomenologically derived PDE models commonly used in the literature. 
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