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The research story

Recently I became interested in heterogeneity in 

collective cell migration. If some cells in a group 

-

all group motion? For example, some cells can be 

more invasive in moving through tissues, which 

can be important in embryo development as 

well as cancer metastasis. When one measures 

 

variability is biologically relevant and has an  

much variability is irrelevant noise. This conun-

drum led me to a mathematical experiment that 

produced this image.

The image

The image shows simulated tracks of collective 

cell migration. Each colored line is the trajectory 

motion with their immediate neighbours, as well 

as pulling towards them and pushing away if they 

of cell interactions. In each group in the image, we 

the strength of alignment relative to pushing and 

pulling: disordered clumps, ordered structures, 

and swarm-like motion. In this model, all cells are 

identical, yet when you statistically analyse their 

movement, the population can appear hetero-

geneous [1]. This “Semblance of Heterogeneity” 

comes about because of the interactions between 

like this one we can calculate what we expect to 

measure in complex biological settings where our 

intuition fails, and thus guide the interpretation 

of experiments.

Semblance of Heterogeneity
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