





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Cryo-EM structure of the MgtE Mg2+ channel pore domain in Mg2+-free conditions reveals cytoplasmic pore opening
  
      Fei Jin, Minxuan Sun, Takashi Fujii, Yurika Yamada, Jin Wang, Andrés D. Maturana, Miki Wada, Shichen Su, Jinbiao Ma, Hironori Takeda, Tsukasa Kusakizako, Atsuhiro Tomita, Yoshiko Nakada-Nakura, Kehong Liu, Tomoko Uemura, Yayoi Nomura, Norimichi Nomura, Koichi Ito, Osamu Nureki, Keiichi Namba, So Iwata, Ye Yu, Motoyuki Hattori

  
      doi: https://doi.org/10.1101/2020.08.27.270991 

  
  
  

Fei Jin 
1State Key Laboratory of Genetic Engineering, Collaborative Innovation Center of Genetics and Development, Multiscale Research Institute for Complex Systems, Department of Physiology and Biophysics, School of Life Sciences, Fudan University, Shanghai 200438, China

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


Minxuan Sun 
1State Key Laboratory of Genetic Engineering, Collaborative Innovation Center of Genetics and Development, Multiscale Research Institute for Complex Systems, Department of Physiology and Biophysics, School of Life Sciences, Fudan University, Shanghai 200438, China

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


Takashi Fujii 
2Graduate School of Frontier Biosciences, Osaka University, 1-3 Yamadaoka, Suita, Osaka 565-0871, Japan
3Riken Quantitative Biology Center, 1-3 Yamadaoka, Suita, Osaka 565-0871, Japan

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


Yurika Yamada 
2Graduate School of Frontier Biosciences, Osaka University, 1-3 Yamadaoka, Suita, Osaka 565-0871, Japan

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


Jin Wang 
4School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University, Medical Building, Room 128, 639 Long-Mian Road, Nanjing 200098, China

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


Andrés D. Maturana 
5Department of Bioengineering Sciences, Graduate School of Bioagricultural Sciences, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan

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


Miki Wada 
6Department of Computational Biology and Medical Sciences, Graduate School of Frontier Sciences, The University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa-shi, Chiba 277-8562, Japan

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


Shichen Su 
7State Key Laboratory of Genetic Engineering, Collaborative Innovation Center of Genetics and Development, Multiscale Research Institute for Complex Systems, Department of Biochemistry, School of Life Sciences, Fudan University, Shanghai 200438, China

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


Jinbiao Ma 
7State Key Laboratory of Genetic Engineering, Collaborative Innovation Center of Genetics and Development, Multiscale Research Institute for Complex Systems, Department of Biochemistry, School of Life Sciences, Fudan University, Shanghai 200438, China

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


Hironori Takeda 
8Faculty of Life Sciences, Kyoto Sangyo University, Kamigamo-motoyama, Kita-ku, Kyoto 603-8555, Japan

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


Tsukasa Kusakizako 
9Department of Biological Sciences, Graduate School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

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


Atsuhiro Tomita 
9Department of Biological Sciences, Graduate School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

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


Yoshiko Nakada-Nakura 
10Department of Cell Biology, Graduate School of Medicine, Kyoto University, Konoe-cho, Yoshida Sakyo-ku, Kyoto 606-8501, Japan

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


Kehong Liu 
10Department of Cell Biology, Graduate School of Medicine, Kyoto University, Konoe-cho, Yoshida Sakyo-ku, Kyoto 606-8501, Japan

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


Tomoko Uemura 
10Department of Cell Biology, Graduate School of Medicine, Kyoto University, Konoe-cho, Yoshida Sakyo-ku, Kyoto 606-8501, Japan

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


Yayoi Nomura 
10Department of Cell Biology, Graduate School of Medicine, Kyoto University, Konoe-cho, Yoshida Sakyo-ku, Kyoto 606-8501, Japan

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


Norimichi Nomura 
10Department of Cell Biology, Graduate School of Medicine, Kyoto University, Konoe-cho, Yoshida Sakyo-ku, Kyoto 606-8501, Japan

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


Koichi Ito 
6Department of Computational Biology and Medical Sciences, Graduate School of Frontier Sciences, The University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa-shi, Chiba 277-8562, Japan

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


Osamu Nureki 
9Department of Biological Sciences, Graduate School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

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


Keiichi Namba 
2Graduate School of Frontier Biosciences, Osaka University, 1-3 Yamadaoka, Suita, Osaka 565-0871, Japan
3Riken Quantitative Biology Center, 1-3 Yamadaoka, Suita, Osaka 565-0871, Japan

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


So Iwata 
10Department of Cell Biology, Graduate School of Medicine, Kyoto University, Konoe-cho, Yoshida Sakyo-ku, Kyoto 606-8501, Japan
11RIKEN SPring-8 Center, Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5148, Japan

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


Ye Yu 
4School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University, Medical Building, Room 128, 639 Long-Mian Road, Nanjing 200098, China

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


Motoyuki Hattori 
1State Key Laboratory of Genetic Engineering, Collaborative Innovation Center of Genetics and Development, Multiscale Research Institute for Complex Systems, Department of Physiology and Biophysics, School of Life Sciences, Fudan University, Shanghai 200438, China

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
hattorim@fudan.edu.cn




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
MgtE is a Mg2+ channel conserved in organisms ranging from prokaryotes to eukaryotes, including humans, and plays an important role in Mg2+ homeostasis. The previously determined MgtE structures in the Mg2+-bound, closed state and structure-based functional analyses of MgtE revealed that the binding of Mg2+ ions to the MgtE cytoplasmic domain induces channel inactivation to maintain Mg2+ homeostasis. However, due to the lack of a structure of the MgtE channel, including its transmembrane domain in Mg2+-free conditions, the pore-opening mechanism of MgtE has remained unclear.
Here, we determined the cryoelectron microscopy (cryo-EM) structure of the MgtE-Fab complex in the absence of Mg2+ ions. The Mg2+-free MgtE transmembrane domain structure and its comparison with the Mg2+-bound, closed-state structure, together with functional analyses, showed the Mg2+-dependent pore opening of MgtE on the cytoplasmic side and revealed the kink motions of the TM2 and TM5 helices at the glycine residues, which are important for channel activity. Overall, our work provides structure-based mechanistic insights into the channel gating of MgtE.
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