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    SUMMARY
Human infants exhibit innate social behaviors at birth, yet little is understood about the embryonic development of sociality. We screened 1120 known drugs and found that embryonic inhibition of topoisomerase IIα (Top2a) resulted in lasting social deficits in zebrafish. In mice, prenatal Top2 inhibition caused behavioral defects related to core symptoms of autism, including impairments in social interaction and communication. Mutation of Top2a in zebrafish caused downregulation of a set of genes highly enriched for genes associated with autism in humans. Both the Top2a-regulated and autism-associated gene sets possess binding sites for polycomb repressive complex 2 (PRC2), a regulatory complex responsible for H3K27 trimethylation. Moreover, both gene sets are highly enriched for H3K27me3. Inhibition of PRC2 component Ezh2 rescued social deficits caused by Top2 inhibition. Therefore, Top2a is a key component of an evolutionarily conserved pathway that promotes the development of social behavior through PRC2 and H3K27me3.

Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE181730


	
https://github.com/yijie-geng/Fishbook


	
https://zenodo.org/record/5171582#.YUjLm7hKiUk







  


  
  



  
      
  
  
    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 September 23, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



  
      
  
  
     Data/Code  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Top2a promotes the development of social behavior via PRC2 and H3K27me3



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Top2a promotes the development of social behavior via PRC2 and H3K27me3
    

  
      Yijie Geng, Tejia Zhang, Sean C. Godar, Brock R. Pluimer, Devin L. Harrison, Anjali K. Nath, Jing-Ruey Joanna Yeh, Iain A. Drummond, Marco Bortolato, Randall T. Peterson

  
      bioRxiv 2021.09.20.461107; doi: https://doi.org/10.1101/2021.09.20.461107 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Top2a promotes the development of social behavior via PRC2 and H3K27me3
    

  
      Yijie Geng, Tejia Zhang, Sean C. Godar, Brock R. Pluimer, Devin L. Harrison, Anjali K. Nath, Jing-Ruey Joanna Yeh, Iain A. Drummond, Marco Bortolato, Randall T. Peterson

  
      bioRxiv 2021.09.20.461107; doi: https://doi.org/10.1101/2021.09.20.461107 

  
  
  


  

  
  	      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

    
  
  
    	Animal Behavior and Cognition




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5172)

	Biochemistry (11625)

	Bioengineering (8667)

	Bioinformatics (28980)

	Biophysics (14847)

	Cancer Biology (11988)

	Cell Biology (17245)

	Clinical Trials (138)

	Developmental Biology (9353)

	Ecology (14068)

	Epidemiology (2067)

	Evolutionary Biology (18183)

	Genetics (12173)

	Genomics (16685)

	Immunology (11778)

	Microbiology (27805)

	Molecular Biology (11456)

	Neuroscience (60401)

	Paleontology (449)

	Pathology (1856)

	Pharmacology and Toxicology (3205)

	Physiology (4906)

	Plant Biology (10317)

	Scientific Communication and Education (1677)

	Synthetic Biology (2863)

	Systems Biology (7312)

	Zoology (1629)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  