





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Prior exposure to microcystin alters host gut resistome and is associated with dysregulated immune homeostasis in translatable mouse models
  
       View ORCID ProfilePunnag Saha,  View ORCID ProfileDipro Bose,  View ORCID ProfileVitalii Stebliankin, Trevor Cickovski,  View ORCID ProfileRatanesh K. Seth, Dwayne E. Porter,  View ORCID ProfileBryan W. Brooks,  View ORCID ProfileKalai Mathee,  View ORCID ProfileGiri Narasimhan,  View ORCID ProfileRita Colwell, Geoff I. Scott,  View ORCID ProfileSaurabh Chatterjee

  
      doi: https://doi.org/10.1101/2021.12.17.472989 

  
  
  

Punnag Saha 
aEnvironmental Health and Disease Laboratory, Arnold School of Public Health, University of South Carolina, Columbia, SC, 29208, USA
cNIEHS Center for Oceans and Human Health on Climate Change Interactions, Department of Environmental Health Sciences, University of South Carolina, 29208, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Punnag Saha


Dipro Bose 
aEnvironmental Health and Disease Laboratory, Arnold School of Public Health, University of South Carolina, Columbia, SC, 29208, USA
cNIEHS Center for Oceans and Human Health on Climate Change Interactions, Department of Environmental Health Sciences, University of South Carolina, 29208, USA
fColumbia VA Medical Center, Columbia, SC, 29209, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Dipro Bose


Vitalii Stebliankin 
bKnight Foundation School of Computing & Information Sciences, Florida International University, Miami, FL, 33199, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Vitalii Stebliankin


Trevor Cickovski 
bKnight Foundation School of Computing & Information Sciences, Florida International University, Miami, FL, 33199, USA

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


Ratanesh K. Seth 
aEnvironmental Health and Disease Laboratory, Arnold School of Public Health, University of South Carolina, Columbia, SC, 29208, USA
fColumbia VA Medical Center, Columbia, SC, 29209, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ratanesh K. Seth


Dwayne E. Porter 
cNIEHS Center for Oceans and Human Health on Climate Change Interactions, Department of Environmental Health Sciences, University of South Carolina, 29208, USA

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


Bryan W. Brooks 
dDepartment of Environmental Science, Baylor University, Waco, TX, 76798, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Bryan W. Brooks


Kalai Mathee 
eDepartment of Human and Molecular Genetics, Herbert Wertheim College of Medicine, Florida International University, Miami, FL, 33199, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kalai Mathee


Giri Narasimhan 
bKnight Foundation School of Computing & Information Sciences, Florida International University, Miami, FL, 33199, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Giri Narasimhan


Rita Colwell 
gCosmosID Inc., Germantown, MD 20874, USA
hUniversity of Maryland Institute for Advanced Computer Studies, University of Maryland, College Park, MD, 20742, USA
iMaryland Pathogen Research Institute, University of Maryland, College Park, MD, 20742, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Rita Colwell


Geoff I. Scott 
cNIEHS Center for Oceans and Human Health on Climate Change Interactions, Department of Environmental Health Sciences, University of South Carolina, 29208, USA

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


Saurabh Chatterjee 
aEnvironmental Health and Disease Laboratory, Arnold School of Public Health, University of South Carolina, Columbia, SC, 29208, USA
cNIEHS Center for Oceans and Human Health on Climate Change Interactions, Department of Environmental Health Sciences, University of South Carolina, 29208, USA
fColumbia VA Medical Center, Columbia, SC, 29209, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Saurabh Chatterjee
	For correspondence: 
schatt@mailbox.sc.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The increased propensity of harmful algal blooms (HABs) and exposure from HABs-cyanotoxin causes human toxicity. It has been associated with the progression of several diseases that encompass the liver, kidneys, and immune system. Recently, a strong association of cyano-HAB toxicity with the altered host gut microbiome has been shown. We tested the hypothesis that prior exposure to cyanotoxin microcystin may alter the microbiome and induce microbiome-host-resistome crosstalk. Using both wild-type and humanized mice, we show that the mice exposed to microcystin had an altered microbiome signature that harbored antimicrobial resistance genes. Host resistome phenotypes such as mefA, msrD, mel, ant6, and tet40 increased in diversity and relative abundance following microcystin exposure. Interestingly, the increased abundance of these genes was traced to resistance to common antibiotics such as tetracycline, macrolides, glycopeptide, and aminoglycosides, crucial for modern-day treatment for several diseases. Increased abundance of these genes was positively associated with increased expression of PD1, a T-cell homeostasis marker, and pleiotropic inflammatory cytokine IL-6 with a concomitant negative association with immunosurveillance markers IL7 and TLR2. Microcystin exposure also caused decreased TLR2, TLR4, and REG3G expressions, increased immunosenescence, and higher systemic levels of IL-6 in both wild-type and humanized mice. In conclusion, the results show a first-ever characterization of the host resistome of microcystin exposure and its connection to host immune status and antibiotic resistance. The results may be crucial for understanding the ability of exposed subjects to fight future bacterial infections and the progression of the debilitating disease in hospital settings.
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