





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Discovery of a Streptococcus pneumoniae serotype 33F capsular polysaccharide locus that lacks wcjE and contains a wcyO pseudogene
  
       View ORCID ProfileSam Manna, Eileen M. Dunne, Belinda D. Ortika, Casey L. Pell, Mike Kama, Fiona M. Russell, Tuya Mungun, E. Kim Mulholland, Jason Hinds,  View ORCID ProfileCatherine Satzke

  
      doi: https://doi.org/10.1101/308767 

  
  
  

Sam Manna 
aPneumococcal Research, Murdoch Children’s Research Institute, Royal Children’s Hospital, Parkville, VIC, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sam Manna
	For correspondence: 
sam.manna@mcri.edu.au


Eileen M. Dunne 
aPneumococcal Research, Murdoch Children’s Research Institute, Royal Children’s Hospital, Parkville, VIC, Australia
bDepartment of Paediatrics, The University of Melbourne, Parkville, VIC, Australia

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


Belinda D. Ortika 
aPneumococcal Research, Murdoch Children’s Research Institute, Royal Children’s Hospital, Parkville, VIC, Australia

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


Casey L. Pell 
aPneumococcal Research, Murdoch Children’s Research Institute, Royal Children’s Hospital, Parkville, VIC, Australia

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


Mike Kama 
cMinistry of Health and Medical Services, Suva, Fiji

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


Fiona M. Russell 
bDepartment of Paediatrics, The University of Melbourne, Parkville, VIC, Australia
dCentre for International Child Health, Royal Children’s Hospital, Melbourne, Australia

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


Tuya Mungun 
eNational Center for Communicable Diseases, Ministry of Health, Ulaanbaatar, Mongolia

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


E. Kim Mulholland 
aPneumococcal Research, Murdoch Children’s Research Institute, Royal Children’s Hospital, Parkville, VIC, Australia
bDepartment of Paediatrics, The University of Melbourne, Parkville, VIC, Australia
fDepartment of Infectious Disease Epidemiology, London School of Hygiene & Tropical Medicine, London, United Kingdom

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


Jason Hinds 
gInstitute for Infection and Immunity, St. George's, University of London, London, United Kingdom
hBUGS Bioscience, London Bioscience Innovation Centre, London, United Kingdom

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


Catherine Satzke 
aPneumococcal Research, Murdoch Children’s Research Institute, Royal Children’s Hospital, Parkville, VIC, Australia
bDepartment of Paediatrics, The University of Melbourne, Parkville, VIC, Australia
iDepartment of Microbiology and Immunology at the Peter Doherty Institute for Infection and Immunity, The University of Melbourne, Parkville, VIC, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Catherine Satzke




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Objectives As part of large on-going vaccine impact studies in Fiji and Mongolia, we identified 25/2750 (0.9%) of nasopharyngeal swabs by microarray that were positive for Streptococcus pneumoniae contained pneumococci with a divergent 33F capsular polysaccharide locus (designated ‘33F-1’). We investigated the 33F-1 capsular polysaccharide locus to better understand the genetic variation and its potential impact on serotyping results.

Methods Whole genome sequencing was conducted on ten 33F-1 pneumococcal isolates. Initially, sequence reads were used for molecular serotyping by PneumoCaT. Phenotypic typing of 33F-1 isolates was then performed using the Quellung reaction and latex agglutination. Genome assemblies were used in phylogenetic analyses of each gene in the capsular locus to investigate genetic divergence.

Results All ten pneumococcal isolates with the 33F-1 cps locus typed as 33F by Quellung and latex agglutination. Unlike the reference 33F capsule locus sequence, DNA microarray and PneumoCaT analyses found that 33F-1 pneumococci lack the wcjE gene, and instead contain wcyO with a frameshift mutation. Phylogenetic analyses found the wzg, wzh, wzd, wze, wchA, wciG and glf genes in the 33F-1 cps locus had higher DNA sequence similarity to homologues from other serotypes than to the 33F reference sequence.

Conclusions We have discovered a novel genetic variant of serotype 33F, which lacks wcjE and contains a wcyO pseudogene. This finding adds to the understanding of molecular epidemiology of pneumococcal serotype diversity, which is poorly understood in low and middle-income countries.
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