





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Sex differentiation and a chromosomal inversion lead to cryptic diversity in Lake Tanganyika sardines
  
      Julian Junker,  View ORCID ProfileJessica A. Rick,  View ORCID ProfilePeter B. McIntyre,  View ORCID ProfileIsmael Kimirei,  View ORCID ProfileEmmanuel A. Sweke, Julieth B. Mosille,  View ORCID ProfileBernhard Wehrli, Christian Dinkel, Salome Mwaiko,  View ORCID ProfileOle Seehausen,  View ORCID ProfileCatherine E. Wagner

  
      doi: https://doi.org/10.1101/800904 

  
  
  

Julian Junker 
1EAWAG Swiss Federal Institute of Aquatic Science and Technology, CH-6047 Kastanienbaum, Switzerland
2Division of Aquatic Ecology, Institute of Ecology & Evolution, University of Bern, CH-3012 Bern, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
Julian.junker@eawag.ch
jrick@uwyo.edu
Catherine.Wagner@uwyo.edu


Jessica A. Rick 
3Department of Botany and Program in Ecology, University of Wyoming, Laramie, Wyoming 82072 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jessica A. Rick
	For correspondence: 
Julian.junker@eawag.ch
jrick@uwyo.edu
Catherine.Wagner@uwyo.edu


Peter B. McIntyre 
4Department of Natural Resources, Cornell University, Ithaca NY 14850 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Peter B. McIntyre


Ismael Kimirei 
5Tanzania Fisheries Research Institute (TAFIRI), Dar es Salaam, Tanzania

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ismael Kimirei


Emmanuel A. Sweke 
5Tanzania Fisheries Research Institute (TAFIRI), Dar es Salaam, Tanzania
7Deep Sea Fishing Authority (DSFA), Zanzibar, Tanzania

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Emmanuel A. Sweke


Julieth B. Mosille 
5Tanzania Fisheries Research Institute (TAFIRI), Dar es Salaam, Tanzania

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Bernhard Wehrli 
1EAWAG Swiss Federal Institute of Aquatic Science and Technology, CH-6047 Kastanienbaum, Switzerland
6Institute of Biogeochemistry and Pollutant Dynamics, ETH Zurich, CH-8092 Zürich, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Bernhard Wehrli


Christian Dinkel 
1EAWAG Swiss Federal Institute of Aquatic Science and Technology, CH-6047 Kastanienbaum, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Salome Mwaiko 
1EAWAG Swiss Federal Institute of Aquatic Science and Technology, CH-6047 Kastanienbaum, Switzerland
2Division of Aquatic Ecology, Institute of Ecology & Evolution, University of Bern, CH-3012 Bern, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ole Seehausen 
1EAWAG Swiss Federal Institute of Aquatic Science and Technology, CH-6047 Kastanienbaum, Switzerland
2Division of Aquatic Ecology, Institute of Ecology & Evolution, University of Bern, CH-3012 Bern, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ole Seehausen


Catherine E. Wagner 
3Department of Botany and Program in Ecology, University of Wyoming, Laramie, Wyoming 82072 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Catherine E. Wagner
	For correspondence: 
Julian.junker@eawag.ch
jrick@uwyo.edu
Catherine.Wagner@uwyo.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Two endemic sardines in Lake Tanganyika, Limnothrissa miodon and Stolothrissa tanganicae, are important components of the lake’s total annual fishery harvest. These two species along with four endemic Lates species represent the dominant species in Lake Tanganyika’s pelagic fish community, in contrast to the complex pelagic communities in nearby Lake Malawi and Victoria. We use reduced representation genomic sequencing methods to gain a better understanding of possible genetic structure among and within populations of Lake Tanganyika’s sardines. Samples were collected along the Tanzanian, Congolese, and Zambian shores, as well as from nearby Lake Kivu, where Limnothrissa was introduced in 1959. Our results reveal unexpected cryptic differentiation within both Stolothrissa and Limnothrissa. We resolve this genetic structure to be due to the presence of large sex-specific regions in the genomes of both species, but involving different polymorphic sites in each species. Additionally, we find a large segregating inversion in Limnothrissa. We find all inversion karyotypes throughout the lake, but the frequencies vary along a north-south gradient within Lake Tanganyika, and differ substantially in the introduced Lake Kivu population. Little to no spatial genetic structure exists outside the inversion, even over the hundreds of kilometres covered by our sampling. These genetic analyses show that Lake Tanganyika’s sardines have dynamically evolving genomes, and the analyses here represent a key first step in understanding the genetic structure of the Lake Tanganyika pelagic sardines.

Footnotes
	We have corrected a typo in one of the authors' names.
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