





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Integrated omics networks reveal the temporal signaling events of brassinosteroid response in Arabidopsis
  
       View ORCID ProfileNatalie M Clark, Trevor M Nolan, Ping Wang, Gaoyuan Song, Christian Montes, Hongqing Guo, Rosangela Sozzani, Yanhai Yin,  View ORCID ProfileJustin W Walley

  
      doi: https://doi.org/10.1101/2020.09.04.283788 

  
  
  

Natalie M Clark 
1Department of Plant Pathology and Microbiology, Iowa State University, Ames, IA 50011

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Natalie M Clark


Trevor M Nolan 
2Department of Genetics, Developmental, and Cell Biology, Iowa State University, Ames, IA 50011
4Department of Biology, Duke University, Durham, NC 27708, USA

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


Ping Wang 
2Department of Genetics, Developmental, and Cell Biology, Iowa State University, Ames, IA 50011

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


Gaoyuan Song 
1Department of Plant Pathology and Microbiology, Iowa State University, Ames, IA 50011

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


Christian Montes 
1Department of Plant Pathology and Microbiology, Iowa State University, Ames, IA 50011

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


Hongqing Guo 
2Department of Genetics, Developmental, and Cell Biology, Iowa State University, Ames, IA 50011

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


Rosangela Sozzani 
3Department of Plant and Microbial Biology, North Carolina State University, Raleigh, NC 27695

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


Yanhai Yin 
2Department of Genetics, Developmental, and Cell Biology, Iowa State University, Ames, IA 50011

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


Justin W Walley 
1Department of Plant Pathology and Microbiology, Iowa State University, Ames, IA 50011

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Justin W Walley
	For correspondence: 
jwalley@iastate.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Brassinosteroids (BRs) are plant steroid hormones that are known to regulate cell division and stress response. We used a systems biology approach to integrate multi-omic datasets and unravel the molecular signaling events of BR response in Arabidopsis. We profiled the levels of 32,549 transcripts, 9,035 protein groups, and 26,950 phosphorylation sites from Arabidopsis seedlings treated with brassinolide (BL, most active BR) for six different lengths of time. We then constructed a network inference pipeline called Spatiotemporal Clustering and Inference of Omics Networks (SC-ION) that was able to integrate these multi-omic data into one, cohesive regulatory network. Our network illustrates the signaling cascade of BR response, starting with kinase-substrate phosphorylation and ending with transcriptional regulation. We used our network predictions to identify putative, relevant phosphorylation sites on the TF BRI1-EMS-SUPPRESSOR 1 (BES1); the importance of which we experimentally validated. Additionally, we identified an uncharacterized TF, which we named BRONTOSAURUS (BRON), that regulates cell division. Further, we show that bron mutant roots are hypersensitive to BL. Together, this work demonstrates the power of integrative network analysis applied to multiomic data and provides fundamental insights into the molecular signaling events occurring during BR response.
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