





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Exposing the Exposome with Global Metabolomics and Cognitive Computing
  
       View ORCID ProfileBenedikt Warth, Scott Spangler, Mingliang Fang, Caroline H Johnson, Erica M Forsberg, Ana Granados, Richard L Martin, Xavi Domingo, Tao Huan, Duane Rinehart, J Rafael Montenegro-Burke, Brian Hilmers, Aries Aisporna, Linh T Hoang, Winnie Uritboonthai, Paul Benton, Susan D Richardson, Antony J Williams, Gary Siuzdak

  
      doi: https://doi.org/10.1101/145722 

  
  
  

Benedikt Warth 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA
2 University of Vienna, Department of Food Chemistry and Toxicology, Vienna, Austria

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Benedikt Warth


Scott Spangler 
3 IBM Almaden Research Lab, 650 Fiarry Road, San Jose, CA, USA

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


Mingliang Fang 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA
4 Nanyang Technological University, School of Civil and Environmental Engineering, Singapore

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


Caroline H Johnson 
5 Yale School of Public Flealth, Yale University, Department of Environmental Flealth Sciences, 60 College Street, New Fiaven, Connecticut 06520, USA

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


Erica M Forsberg 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Ana Granados 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Richard L Martin 
3 IBM Almaden Research Lab, 650 Fiarry Road, San Jose, CA, USA

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


Xavi Domingo 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Tao Huan 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Duane Rinehart 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


J Rafael Montenegro-Burke 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Brian Hilmers 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Aries Aisporna 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Linh T Hoang 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Winnie Uritboonthai 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Paul Benton 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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


Susan D Richardson 
6 University of South Carolina, Department of Chemistry and Biochemistry, Columbia, SC 29208, USA

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


Antony J Williams 
7 U.S. Environmental Protection Agency, National Center for Computational Toxicology, 109 T.W. Alexander Drive, Research Triangle Park, NC 27711, USA

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


Gary Siuzdak 
1 The Scripps Research Institute, Scripps Center for Metabolomics and Mass Spectrometry, 10550 North Torrey Pines Road, La Jolla, California 92037, USA
8 The Scripps Research Institute, Department of Integrative and Computational Biology, 10550 North Torrey Pines Road, La Jolla, California 92037, USA

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Concurrent exposure to a wide variety of xenobiotics and their combined toxic effects can play a pivotal role in health and disease, yet are largely unexplored. Investigating the totality of these exposures, i.e. the exposome, and their specific biological effects constitutes a new paradigm for environmental health but still lacks high-throughput, user-friendly technology. We demonstrate the utility of mass spectrometry-based global exposure metabolomics combined with tailored database queries and cognitive computing for comprehensive exposure assessment and the straightforward elucidation of biological effects. The METLIN Exposome database has been redesigned to help identify environmental toxicants, food contaminants and supplements, drugs, and antibiotics as well as their biotransformation products, through its expansion with over 700,000 chemical structures to now include more than 950,000 unique small molecules. More importantly, we demonstrate how the XCMS/METLIN platform now allows for the readout of the biological effect of a toxicant through metabolomic-derived pathway analysis and further, cognitive computing provides a means of assessing the role of a potential toxicant. The presented workflow addresses many of the outstanding methodological challenges current exposome research is facing and will serve to gain a deeper understanding of the impact of environmental exposures and combinatory toxic effects on human health.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted June 08, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Exposing the Exposome with Global Metabolomics and Cognitive Computing



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Exposing the Exposome with Global Metabolomics and Cognitive Computing
    

  
      Benedikt Warth, Scott Spangler, Mingliang Fang, Caroline H Johnson, Erica M Forsberg, Ana Granados, Richard L Martin, Xavi Domingo, Tao Huan, Duane Rinehart, J Rafael Montenegro-Burke, Brian Hilmers, Aries Aisporna, Linh T Hoang, Winnie Uritboonthai, Paul Benton, Susan D Richardson, Antony J Williams, Gary Siuzdak

  
      bioRxiv 145722; doi: https://doi.org/10.1101/145722 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Exposing the Exposome with Global Metabolomics and Cognitive Computing
    

  
      Benedikt Warth, Scott Spangler, Mingliang Fang, Caroline H Johnson, Erica M Forsberg, Ana Granados, Richard L Martin, Xavi Domingo, Tao Huan, Duane Rinehart, J Rafael Montenegro-Burke, Brian Hilmers, Aries Aisporna, Linh T Hoang, Winnie Uritboonthai, Paul Benton, Susan D Richardson, Antony J Williams, Gary Siuzdak

  
      bioRxiv 145722; doi: https://doi.org/10.1101/145722 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Epidemiology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5181)

	Biochemistry (11652)

	Bioengineering (8685)

	Bioinformatics (29033)

	Biophysics (14877)

	Cancer Biology (12005)

	Cell Biology (17276)

	Clinical Trials (138)

	Developmental Biology (9370)

	Ecology (14094)

	Epidemiology (2067)

	Evolutionary Biology (18218)

	Genetics (12190)

	Genomics (16714)

	Immunology (11801)

	Microbiology (27882)

	Molecular Biology (11489)

	Neuroscience (60533)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3217)

	Physiology (4921)

	Plant Biology (10347)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7319)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  