





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        1700029I15Rik orchestrates the biosynthesis of acrosomal membrane proteins required for sperm–egg fusion
  
       View ORCID ProfileYonggang Lu, Kentaro Shimada, Jingjing Zhang, Yo Ogawa,  View ORCID ProfileShaogeng Tang,  View ORCID ProfileTaichi Noda,  View ORCID ProfileHiroki Shibuya,  View ORCID ProfileMasahito Ikawa

  
      doi: https://doi.org/10.1101/2022.04.15.488448 

  
  
  

Yonggang Lu 
1Immunology Frontier Research Center, Osaka University, Osaka 565-0871, Japan
2Department of Experimental Genome Research, Research Institute for Microbial Diseases, Osaka University, Osaka 565-0871, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yonggang Lu


Kentaro Shimada 
2Department of Experimental Genome Research, Research Institute for Microbial Diseases, Osaka University, Osaka 565-0871, Japan
3Graduate School of Pharmaceutical Sciences, Osaka University, Osaka 565-0871, Japan

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


Jingjing Zhang 
4Department of Chemistry and Molecular Biology, University of Gothenburg, Gothenburg SE-41390, Sweden

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


Yo Ogawa 
2Department of Experimental Genome Research, Research Institute for Microbial Diseases, Osaka University, Osaka 565-0871, Japan
3Graduate School of Pharmaceutical Sciences, Osaka University, Osaka 565-0871, Japan

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


Shaogeng Tang 
5Stanford ChEM-H, Stanford University, Stanford, CA 94305
6Department of Biochemistry, Stanford University School of Medicine, Stanford, CA 94305

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Shaogeng Tang


Taichi Noda 
2Department of Experimental Genome Research, Research Institute for Microbial Diseases, Osaka University, Osaka 565-0871, Japan
7Institute of Resource Development and Analysis, Kumamoto University, Kumamoto 860-0811, Japan
8Priority Organization for Innovation and Excellence, Kumamoto University, Kumamoto 860-8555, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Taichi Noda


Hiroki Shibuya 
4Department of Chemistry and Molecular Biology, University of Gothenburg, Gothenburg SE-41390, Sweden

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Hiroki Shibuya


Masahito Ikawa 
1Immunology Frontier Research Center, Osaka University, Osaka 565-0871, Japan
2Department of Experimental Genome Research, Research Institute for Microbial Diseases, Osaka University, Osaka 565-0871, Japan
3Graduate School of Pharmaceutical Sciences, Osaka University, Osaka 565-0871, Japan
9Laboratory of Reproductive Systems Biology, Institute of Medical Science, The University of Tokyo, Tokyo 108-8639, Japan
10Center for Infectious Disease Education and Research (CiDER), Osaka University, Osaka 565-0871, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Masahito Ikawa
	For correspondence: 
ikawa@biken.osaka-u.ac.jp




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Sperm acrosomal membrane proteins, such as IZUMO1 and SPACA6, play an essential role in mammalian sperm–egg fusion. How their biosynthesis is regulated during spermiogenesis has largely remained unknown. Here, we show that the 1700029I15Rik knockout male mice are severely subfertile and their spermatozoa do not fuse with eggs. 1700029I15Rik encodes a type-II transmembrane protein that is expressed in early spermatids but not in mature spermatozoa. 1700029I15Rik is associated with proteins involved in N-glycosylation, disulfide isomerisation, and ER– Golgi trafficking, suggesting its involvement in nascent protein processing. 1700029I15Rik knockout testis has a normal level of sperm plasma membrane proteins, but decreased expression of multiple acrosomal membrane proteins. The knockout sperm exhibit elevated ubiquitinated proteins and upregulated ER-associated degradation; strikingly, SPACA6 becomes undetectable. Our results support for a specific, 1700029I15Rik-mediated pathway in spermiogenesis for the assembly of acrosomal membrane proteins.
Significance Statement In sexually reproducing species, life begins with the fusion between a sperm and an egg. Multiple sperm acrosomal membrane proteins have been reported indispensable for sperm–egg fusion in mammals, yet the mechanism underlying their biosynthesis remains unknown. The present study demonstrates the existence of a 1700029I15Rik-mediated pathway specifically coordinating the processing and assembly of acrosomal membrane proteins. It represents an intriguing paradigm where the biosynthesis of proteins destined for various subcellular compartments might be orchestrated in a spatiotemporal manner. Given 1700029I15Rik is highly conserved in human, our findings provide potential insights into the aetiology of idiopathic male infertility and the development of a novel contraceptive approach involving molecular interventions in the maturation of gamete fusion-required acrosomal proteins.
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