





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Functional modeling of NMIHBA-causing PRUNE1 variants reveals a requirement for its exopolyphosphatase activity
  
      Harikiran Nistala, John Dronzek, Claudia Gonzaga-Jauregui, Shek Man Chim, Saathyaki Rajamani, Samer Nuwayhid, Dennis Delgado, Elizabeth Burke, Ender Karaca, Matthew C. Franklin, Prasad Sarangapani, Michael Podgorski, Yajun Tang, Melissa G. Dominguez, Marjorie Withers, Ron A. Deckelbaum, Christopher J. Scheonherr, William A. Gahl, May C. Malicdan, Brian Zambrowicz, Nicholas W. Gale, Richard A. Gibbs, Wendy K. Chung, James R. Lupski, Aris N. Economides

  
      doi: https://doi.org/10.1101/2020.03.02.973909 

  
  
  

Harikiran Nistala 
1Regeneron Genetics Center, Tarrytown NY 10591

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
harikiran.nistala@regeneron.com
aris.economides@regeneron.com


John Dronzek 
1Regeneron Genetics Center, Tarrytown NY 10591

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


Claudia Gonzaga-Jauregui 
1Regeneron Genetics Center, Tarrytown NY 10591

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


Shek Man Chim 
1Regeneron Genetics Center, Tarrytown NY 10591

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


Saathyaki Rajamani 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Samer Nuwayhid 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Dennis Delgado 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Elizabeth Burke 
3Undiagnosed Diseases Program Translational Laboratory, NHGRI, National Institutes of Health, Bethesda, Maryland 20892

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


Ender Karaca 
4Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, Texas 77030
5University of Alabama, Birmingham, Alabama 35294

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


Matthew C. Franklin 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Prasad Sarangapani 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Michael Podgorski 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Yajun Tang 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Melissa G. Dominguez 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Marjorie Withers 
4Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, Texas 77030

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


Ron A. Deckelbaum 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Christopher J. Scheonherr 
1Regeneron Genetics Center, Tarrytown NY 10591

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


William A. Gahl 
3Undiagnosed Diseases Program Translational Laboratory, NHGRI, National Institutes of Health, Bethesda, Maryland 20892

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


May C. Malicdan 
3Undiagnosed Diseases Program Translational Laboratory, NHGRI, National Institutes of Health, Bethesda, Maryland 20892

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


Brian Zambrowicz 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Nicholas W. Gale 
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

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


Richard A. Gibbs 
4Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, Texas 77030
6Human Genome Sequencing Center, Baylor College of Medicine, Houston, Texas 77030

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


Wendy K. Chung 
7Columbia University Medical Center, New York NY 10032

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


James R. Lupski 
4Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, Texas 77030
6Human Genome Sequencing Center, Baylor College of Medicine, Houston, Texas 77030
8Texas Children’s Hospital, Houston, Texas 77030

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


Aris N. Economides 
1Regeneron Genetics Center, Tarrytown NY 10591
2Regeneron Pharmaceuticals, Inc., Tarrytown NY 10591

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
harikiran.nistala@regeneron.com
aris.economides@regeneron.com




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Neurodevelopmental disorder with microcephaly, hypotonia, and variable brain anomalies (NMIHBA) is an autosomal recessive neurodevelopmental and neurodegenerative disorder characterized by global developmental delay and severe intellectual disability. Microcephaly, progressive cortical atrophy, cerebellar hypoplasia and delayed myelination are neurological hallmarks in affected individuals. NMIHBA is caused by biallelic variants in PRUNE1 encoding prune exopolyphosphatase 1. We provide in-depth clinical description of two affected siblings harboring compound heterozygous variant alleles, c.383G>A (p.Arg128Gln), c.520G>T (p.Gly174*) in PRUNE1. To gain insights into disease biology, we biochemically characterized missense variants within the conserved N-terminal aspartic acid-histidine-histidine (DHH) motif and provide evidence that they result in the destabilization of protein structure and/or loss of exopolyphosphatase activity. Genetic ablation of Prune1 results in midgestational lethality in mice, associated with perturbations to embryonic growth and vascular development. Our findings suggest that NMIHBA results from hypomorphic variant alleles in humans and underscore the potential key role of PRUNE1 exopolyphoshatase activity in neurodevelopment.

Footnotes
	Figure S8 was mislabelled in the text. This revised version is updated to correct this error.

	
http://www.mousephenotype.org/data/genes/MGI:1925152
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