





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        New Genes in Drosophila Quickly Evolved Essential Functions in Viability During Development
  
      Shengqian Xia, Nicholas W. VanKuren, Chunyan Chen, Li Zhang, Clause Kemkemer, Yi Shao, Hangxing Jia, UnJin Lee, Alexander S. Advani, Andrea Gschwend, Maria Vibranovski, Sidi Chen, Yong E. Zhang, Manyuan Long

  
      doi: https://doi.org/10.1101/2020.10.27.357848 

  
  
  

Shengqian Xia 
1Department of Ecology and Evolution, The University of Chicago, Chicago, USA

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


Nicholas W. VanKuren 
1Department of Ecology and Evolution, The University of Chicago, Chicago, USA

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


Chunyan Chen 
2State Key Laboratory of Integrated Management of Pest Insects and Rodents & Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China
3University of Chinese Academy of Sciences, Beijing 100049, China

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


Li Zhang 
1Department of Ecology and Evolution, The University of Chicago, Chicago, USA

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


Clause Kemkemer 
1Department of Ecology and Evolution, The University of Chicago, Chicago, USA

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


Yi Shao 
2State Key Laboratory of Integrated Management of Pest Insects and Rodents & Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China
3University of Chinese Academy of Sciences, Beijing 100049, China

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


Hangxing Jia 
2State Key Laboratory of Integrated Management of Pest Insects and Rodents & Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China
3University of Chinese Academy of Sciences, Beijing 100049, China

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


UnJin Lee 
1Department of Ecology and Evolution, The University of Chicago, Chicago, USA
4Committee on Genetics, Genomics and Systems Biology, The University of Chicago, Chicago, USA

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


Alexander S. Advani 
4Committee on Genetics, Genomics and Systems Biology, The University of Chicago, Chicago, USA

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


Andrea Gschwend 
5Department of Horticulture & Crop Science, The Ohio State University, Columbus, Ohio, USA

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


Maria Vibranovski 
6Department of Genetics and Evolutionary Biology, University of São Paulo, Sao Paulo, Brazil

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


Sidi Chen 
7Department of Genetics, Yale School of Medicine, West Haven, USA

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


Yong E. Zhang 
2State Key Laboratory of Integrated Management of Pest Insects and Rodents & Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China
3University of Chinese Academy of Sciences, Beijing 100049, China
8Center for Excellence in Animal Evolution and Genetics, Chinese Academy of Sciences, Kunming 650223, China

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
mlong@uchicago.edu
zhangyong@ioz.ac.cn


Manyuan Long 
1Department of Ecology and Evolution, The University of Chicago, Chicago, USA
4Committee on Genetics, Genomics and Systems Biology, The University of Chicago, Chicago, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
mlong@uchicago.edu
zhangyong@ioz.ac.cn




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
It is a conventionally held dogma that the genetic basis underlying development is conserved in a long evolutionary time scale. Ample experiments based on mutational, biochemical, functional, and complementary knockdown/knockout approaches have revealed the unexpectedly important role of recently evolved new genes in the development of Drosophila. The recent progress in the analyses of gene effects and improvements in the computational identification of new genes, which has led to large sample sizes of new genes, open the door to investigate the evolution of gene essentiality with a phylogenetically high resolution. These advancements also raised interesting issues related to phenotypic effect analyses of genes, particularly of those that recently originated. Here we reported our analyses of these issues, including the dating of gene ages, the interpretation of RNAi data that may confuse false positive/false negative rates, and the potential confounding impact of compensation and developmental effects that were not considered during previous CRISPR knockout experiments. We further analyzed new data from knockdowns of 702 new genes (~66% of total 1,070 Drosophila melanogaster new genes), revealing a similarly high proportion of essential genes from recent evolution, compared to those found in distant ancestors of D. melanogaster. Knockout of a few young genes detected analogous essentiality. Furthermore, our experimentally determined distribution and comparison of knockdown efficiency in different RNAi libraries provided valuable data for general functional analyses of genes. Taken together, these data, along with an improved understanding of the phenotypic effect analyses of new genes, provide further evidence to the conclusion that new genes in Drosophila quickly evolved essential functions in viability during development.
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