





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Assembly and phylogeographic analysis of novel Taenia solium mitochondrial genomes reveal further differentiation between and within Asian and African-American genotypes
  
       View ORCID ProfileGabriel Jiménez-Avalos, Alina Soto Obando, Maria Solis, Robert H Gilman, Vitaliano Cama, Armando E Gonzalez, Hector H García, Patricia Sheen, David Requena,  View ORCID ProfileMirko Zimic, the Cysticercosis Working Group in Peru

  
      doi: https://doi.org/10.1101/2022.03.10.483888 

  
  
  

Gabriel Jiménez-Avalos 
1Laboratorio de Bioinformática, Biología Molecular y Desarrollos Tecnológicos. Laboratorios, de Investigación y Desarrollo., Facultad de Ciencias y Filosofía., Universidad Peruana Cayetano Heredia., Av. Honorio Delgado 430., San Martín de Porres, 15102., Lima, Perú

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gabriel Jiménez-Avalos


Alina Soto Obando 
1Laboratorio de Bioinformática, Biología Molecular y Desarrollos Tecnológicos. Laboratorios, de Investigación y Desarrollo., Facultad de Ciencias y Filosofía., Universidad Peruana Cayetano Heredia., Av. Honorio Delgado 430., San Martín de Porres, 15102., Lima, Perú

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


Maria Solis 
1Laboratorio de Bioinformática, Biología Molecular y Desarrollos Tecnológicos. Laboratorios, de Investigación y Desarrollo., Facultad de Ciencias y Filosofía., Universidad Peruana Cayetano Heredia., Av. Honorio Delgado 430., San Martín de Porres, 15102., Lima, Perú

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


Robert H Gilman 
2Department of International Health., Bloomberg School of Public Health., Johns Hopkins University., 615 North Wolfe St., Room 5515., Baltimore, 21205., Maryland, USA

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


Vitaliano Cama 
3Division of Parasitic Diseases and Malaria., Center for Global Health., Centers for Disease Control and Prevention., 1600 Clifton Rd. MS D-65., Atlanta, GA 30329. The USA

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


Armando E Gonzalez 
4Facultad de Medicina Veterinaria., Universidad Nacional Mayor de San Marcos., Av Circunvalación 28, San Borja, 15021, Lima, Peru

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


Hector H García 
5Departamento de Microbiología., Universidad Peruana Cayetano Heredia, Av. Honorio Delgado 430., San Martín de Porres, 15102., Lima, Perú
6Cysticercosis Unit, Instituto Nacional de Ciencias Neurológicas, Jr. Ancash 1271., Cercado de Lima 15003., Lima, Perú

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


Patricia Sheen 
1Laboratorio de Bioinformática, Biología Molecular y Desarrollos Tecnológicos. Laboratorios, de Investigación y Desarrollo., Facultad de Ciencias y Filosofía., Universidad Peruana Cayetano Heredia., Av. Honorio Delgado 430., San Martín de Porres, 15102., Lima, Perú

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


David Requena 
7Laboratory of Cellular Biophysics., The Rockefeller University., 1230 York Avenue., New York, NY 10065., USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
mirko.zimic@upch.pe


Mirko Zimic 
1Laboratorio de Bioinformática, Biología Molecular y Desarrollos Tecnológicos. Laboratorios, de Investigación y Desarrollo., Facultad de Ciencias y Filosofía., Universidad Peruana Cayetano Heredia., Av. Honorio Delgado 430., San Martín de Porres, 15102., Lima, Perú

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Mirko Zimic
	For correspondence: 
mirko.zimic@upch.pe




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Background Taenia solium is a parasite that hampers human health, causing taeniasis and cysticercosis. The genetic variability in its mitochondrial genome is related to the geographical origin of the specimen. Two main genotypes have been identified: The Asian and the African-American. The geographic genetic variability is expected to cause different clinical manifestations. Thus, characterizing differences between and within genotypes is crucial for completing the epidemiology of T. solium diseases.

Methods/Principal Findings Here, two Peruvian (one complete and one partial; 7,811X and 42X of coverage, respectively) and one Mexican (complete, 3,395X) T. solium mitochondrial genomes were assembled using the Chinese reference. Variant calling with respect to the reference was performed. Thirteen SNPs that involved a change in the amino acid physicochemical nature were identified. Those were present in all the assembled genomes and might be linked to differences in aerobic respiration efficiency between Latin American (African-American) and Asian genotypes. Then, phylogeographic studies were conducted using Cytochrome C oxidase subunit I and cytochrome B from these genomes and other isolates. The analysis showed that Indonesian samples are the most ancient and related to the modern T. solium ancestor of the Asian genotype. Finally, a consistent subdivision of the African-American genotype into two subgroups was found. One subgroup relates to East African countries, while the other is West Africa. The East African linage suggests a previously unnoticed influence of the Indian Ocean trade in the genetic structure of Latin America T. solium.

Conclusions/Significance Overall, this study reports novel mitochondrial genomes valuable for further studies. New Latin American SNPs were identified and suggest metabolic differences between parasites of the Asian and African-American genotypes. Moreover, the phylogeographic analysis revealed differences within each genotype that shed light on T. solium’s historical spread. Overall, the results represent an important step in completing T. solium genetic epidemiology.

Author Summary Taenia solium is a human parasite that causes taeniasis and cysticercosis. Eradicated from developed countries, they are still a public health problem in developing nations. T. solium differences in the mitochondrial genetic material depend on its geographical origin. This is expected to cause different clinical manifestations. Despite the importance of genetics to the epidemiology of T. solium diseases, few efforts have been made to assemble and compare their genomes. We aimed to help fill this knowledge gap by assembling three mitochondrial genomes from Latin America and comparing them to the Chinese reference. Additionally, two genes from the Latin American genomes and from other isolates were employed to assess T. solium genetic distribution. We found thirteen mutations with respect to the Chinese genome present in all Latin American samples, which involved a change in the amino acid physicochemical nature. Those might be causing metabolic differences between Asian and Latin American parasites that could change their affinity to specific human tissues. Moreover, we determined that Indonesian samples are the most ancient and related to the modern T. solium ancestor. Finally, we identified a previously unnoticed influence of East African countries in T. solium phylogeny, with which our assembled genomes are closely related.
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