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Fluorescent ubiquitination-based cell cycle 
indicator technology (FUCCI) 

 

The cell cycle: 
 
i.  Gap 1 (G1) 

ii.  Synthesis (S) 

iii.  Gap 2 (G2) 

iv.  Mitotic phase (M) 

 
 
 



FUCCI technology 

Beaumont et al. 2015 
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Before FUCCI 

•  Melanoma spheroid 500-600 µm 
•  Limited information about cell cycle 
•  Morphological changes 
 

 
 
 With FUCCI 

•  Slice through melanoma spheroid  
•  Cell cycle related to position 
•  Cell cycle strongly related to 

microenvironment 
 

 
 
 



Scratch assay 



Connecting mathematical models with 
experimental images  

 

                                
 
 
 



Connecting mathematical models with 
experimental images  

 

                                
 
 
 

Fundamental model 
 

 
 

Extended model 
 

 
 
 



Extended mathematical model 

 

                                
 
 
 



Fundamental mathematical model 

 

                                
 
 
 



Parameter estimates: transition rates 

 

                                
 
 
 

2500 

Haass et al. 2014 



Parameter estimates: diffusivities 
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C1861 cell line 



1205Lu cell line 



Analysis: travelling waves 

 

                                
 
 
 



Fisher-Kolmogorov 
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Analysis: travelling waves 
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What about individual cells? 



What about individual cells? 



Alternative continuum description 
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Alternative continuum description 





Conclusions 
•  New (extended) continuum models for cell migration and proliferation 

explicitly tracking the cell cycle within a population of cells	
•  Connecting new models with experimental data  
•  Future work: 

•  Formal analysis of travelling wave solutions 
•  Experimental: modelling the action of anti-cancer drugs 
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