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                    Abstract
Instructing others to move is fundamental for many populations, whether animal or cellular. In many instances, these commands are transmitted by contact, such that an instruction is relayed directly (e.g. by touch) from signaller to receiver: for cells, this can occur via receptor–ligand mediated interactions at their membranes, potentially at a distance if a cell extends long filopodia. Given that commands ranging from attractive to repelling can be transmitted over variable distances and between cells of the same (homotypic) or different (heterotypic) type, these mechanisms can clearly have a significant impact on the organisation of a tissue. In this paper, we extend a system of nonlocal partial differential equations (integrodifferential equations) to provide a general modelling framework to explore these processes, performing linear stability and numerical analyses to reveal its capacity to trigger the self-organisation of tissues. We demonstrate the potential of the framework via two illustrative applications: the contact-mediated dispersal of neural crest populations and the self-organisation of pigmentation patterns in zebrafish.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ]


Fig. 9[image: ]


Fig. 10[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Mathematical modelling of cell migration: stiffness dependent jump rates result in durotaxis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         10 April 2019
                                    

                                

                                Adam A. Malik & Philip Gerlee

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Control of cell colony growth by contact inhibition
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 April 2020
                                    

                                

                                Simon K. Schnyder, John J. Molina & Ryoichi Yamamoto

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Collective Cell Migration in Development
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2019
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Notes
	In fact the size of this total signal also varies with the space dimension \(n\), since the integral of \(\tilde{\Omega }\) is along a single ray but the cell signals along all rays. For simplicity we assume the parameter \(\mu \) implicitly incorporates this dimensional dependency—here we generally restrict to one dimension.


	In the numerics, we initially apply a small random perturbation to the uniform steady state value at each spatial grid point: set \(u(x_i,0) = U + \varepsilon (x_i)\) for \(i = 1\ldots N_x\), where \(N_x\) defines the number of spatial grid points in the discretisation. \(\varepsilon (x_i)\) is initially sampled from a uniform distribution in a range \(\pm 1\%U\) and subsequently normalised to ensure \(\frac{1}{N_x} \sum _{i=1}^{N_x} u(x_i,0) = U\).
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