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            Abstract
Most cancers arise from oncogenic changes in the genomes of somatic cells, and while the cells may migrate by metastasis, they remain within that single individual. Natural transmission of cancer cells from one individual to another has been observed in two distinct cases in mammals (Tasmanian devils1 and dogs2,3), but these are generally considered to be rare exceptions in nature. The discovery of transmissible cancer in soft-shell clams (Mya arenaria)4 suggested that this phenomenon might be more widespread. Here we analyse disseminated neoplasia in mussels (Mytilus trossulus), cockles (Cerastoderma edule), and golden carpet shell clams (Polititapes aureus) and find that neoplasias in all three species are attributable to independent transmissible cancer lineages. In mussels and cockles, the cancer lineages are derived from their respective host species; however, unexpectedly, cancer cells in P. aureus are all derived from Venerupis corrugata, a different species living in the same geographical area. No cases of disseminated neoplasia have thus far been found in V. corrugata from the same region. These findings show that transmission of cancer cells in the marine environment is common in multiple species, that it has originated many times, and that while most transmissible cancers are found spreading within the species of origin, cross-species transmission of cancer cells can occur.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Analysis of tissue and haemocyte genotypes of normal mussels (M. trossulus) and mussels with disseminated neoplasia using mitochondrial and nuclear DNA markers.[image: ]


Figure 2: Analysis of lineages of transmissible neoplasia in cockles (C. edule).[image: ]


Figure 3: Phylogenetic analysis of neoplastic cells in P. aureus and quantification of V. corrugata cell engraftment in normal and diseased animals.[image: ]
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        Editorial Summary
Transmissible cancers in marine species
Transmissible neoplasia is rare, but it has been found to occur in the Tasmanian devil (a marsupial), dogs, and recently in soft-shell clams. Here Stephen Goff and colleagues identify three marine bivalve species — cockles, mussels and shell clams — that also exhibit disseminated neoplasia. In shell clams, the cancer lineages are transmitted from a closely related species. The findings suggest that transmissible neoplasia is more common than was previously thought, and that cross-species transmission of cancer can occur, albeit rarely.
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