





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Tripolar mitosis drives the association between maternal genotypes of PLK4 and aneuploidy in human preimplantation embryos
  
       View ORCID ProfileRajiv C. McCoy, Louise J. Newnham, Christian S. Ottolini, Eva R. Hoffmann, Katerina Chatzimeletiou, Omar E. Cornejo, Qiansheng Zhan, Nikica Zaninovic, Zev Rosenwaks, Dmitri A. Petrov, Zachary P. Demko, Styrmir Sigurjonsson, Alan H. Handyside

  
      doi: https://doi.org/10.1101/182303 

  
  
  

Rajiv C. McCoy 
1Department of Genome Sciences, University of Washington, Seattle, WA 98195, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Rajiv C. McCoy
	For correspondence: 
rcmccoy@uw.edu


Louise J. Newnham 
2Genome Damage and Stability Centre, University of Sussex, Brighton BN1 9RQ, UK

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


Christian S. Ottolini 
3School of Biosciences, University of Kent, Canterbury CT2 7NJ, UK

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


Eva R. Hoffmann 
2Genome Damage and Stability Centre, University of Sussex, Brighton BN1 9RQ, UK
4DNRF Center for Chromosome Stability, Department of Cellular and Molecular Medicine, University of Copenhagen, 2200 Copenhagen N, Denmark

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


Katerina Chatzimeletiou 
5Section of Reproductive Medicine, First Department of Obstetrics & Gynaecology, Aristotle University Medical School, Papageorgiou General Hospital, Thessaloniki 56403, Greece

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


Omar E. Cornejo 
6School of Biological Sciences, Washington State University, Pullman, WA 99164, USA

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


Qiansheng Zhan 
7Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine, Weill Cornell Medicine, New York, NY 10065, USA

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


Nikica Zaninovic 
7Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine, Weill Cornell Medicine, New York, NY 10065, USA

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


Zev Rosenwaks 
7Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine, Weill Cornell Medicine, New York, NY 10065, USA

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


Dmitri A. Petrov 
8Department of Biology, Stanford University, Stanford, CA 94305, USA

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


Zachary P. Demko 
9Natera, Inc., San Carlos, CA 94070, USA

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


Styrmir Sigurjonsson 
9Natera, Inc., San Carlos, CA 94070, USA

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


Alan H. Handyside 
3School of Biosciences, University of Kent, Canterbury CT2 7NJ, UK
10Illumina, Capital Park CPC4, Fulbourn, Cambridge CB21 5XE, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
rcmccoy@uw.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Aneuploidy is prevalent in human preimplantation embryos and is the leading cause of pregnancy loss. Many aneuploidies arise during oogenesis, increasing in frequency with maternal age. Superimposed on these meiotic aneuploidies are a range of errors occurring during early mitotic divisions of the embryo, contributing to widespread chromosomal mosaicism. Here we reanalyzed a published dataset comprising preimplantation genetic testing for aneuploidy in 24,653 blastomere biopsies from day-3 cleavage-stage embryos, as well as 17,051 trophectoderm biopsies from day-5 blastocysts. We focused on complex abnormalities that affected multiple chromosomes simultaneously, seeking to quantify their incidences and gain insight into their mechanisms of formation. In addition to well-described patterns such as triploidy and haploidy, we identified 4.7% of day-3 blastomeres possessing karyotypes suggestive of tripolar mitosis in normally-fertilized diploid zygotes or descendant diploid cells. We further supported this hypothesis using time-lapse data from an intersecting set of 77 cleavage-stage embryos. The diploid tripolar signature was rare among day-5 blastocyst biopsies (0.5%), suggesting that complex aneuploidy generated by tripolar mitosis impairs cellular and/or early embryonic survival. Strikingly, we found that the tripolar mitosis mechanism is responsible for the previously described association with common maternal genetic variants spanning PLK4. Our findings are consistent with the role of PLK4 as the master regulator of centriole duplication with a known capacity to induce tripolar mitosis when mutated or mis-expressed. Taken together, we propose that tripolar mitosis is a key mechanism generating karyotype-wide aneuploidy in cleavage-stage embryos and implicate PLK4-mediated centrosome abnormality as a factor influencing its occurrence.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted August 29, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Tripolar mitosis drives the association between maternal genotypes of PLK4 and aneuploidy in human preimplantation embryos



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Tripolar mitosis drives the association between maternal genotypes of PLK4 and aneuploidy in human preimplantation embryos
    

  
      Rajiv C. McCoy, Louise J. Newnham, Christian S. Ottolini, Eva R. Hoffmann, Katerina Chatzimeletiou, Omar E. Cornejo, Qiansheng Zhan, Nikica Zaninovic, Zev Rosenwaks, Dmitri A. Petrov, Zachary P. Demko, Styrmir Sigurjonsson, Alan H. Handyside

  
      bioRxiv 182303; doi: https://doi.org/10.1101/182303 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Tripolar mitosis drives the association between maternal genotypes of PLK4 and aneuploidy in human preimplantation embryos
    

  
      Rajiv C. McCoy, Louise J. Newnham, Christian S. Ottolini, Eva R. Hoffmann, Katerina Chatzimeletiou, Omar E. Cornejo, Qiansheng Zhan, Nikica Zaninovic, Zev Rosenwaks, Dmitri A. Petrov, Zachary P. Demko, Styrmir Sigurjonsson, Alan H. Handyside

  
      bioRxiv 182303; doi: https://doi.org/10.1101/182303 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Genetics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5175)

	Biochemistry (11637)

	Bioengineering (8678)

	Bioinformatics (29011)

	Biophysics (14859)

	Cancer Biology (11996)

	Cell Biology (17261)

	Clinical Trials (138)

	Developmental Biology (9359)

	Ecology (14079)

	Epidemiology (2067)

	Evolutionary Biology (18197)

	Genetics (12183)

	Genomics (16700)

	Immunology (11788)

	Microbiology (27848)

	Molecular Biology (11469)

	Neuroscience (60459)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4913)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2865)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  