





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Myeloid reprogramming by JAK inhibition enhances checkpoint blockade therapy
  
       View ORCID ProfileJaroslav Zak, Isaraphorn Pratumchai, Brett S. Marro, Kristi L. Marquardt, Reza Beheshti Zavareh, Luke L. Lairson, Michael B. A. Oldstone, Judith A. Varner, Veronika Bachanova, John R. Teijaro

  
      doi: https://doi.org/10.1101/2022.06.24.497435 

  
  
  

Jaroslav Zak 
1Department of Immunology and Microbiology, The Scripps Research Institute, La Jolla, 92037 CA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jaroslav Zak
	For correspondence: 
jaroslav@scripps.edu
teijaro@scripps.edu


Isaraphorn Pratumchai 
1Department of Immunology and Microbiology, The Scripps Research Institute, La Jolla, 92037 CA
2Department of Immunology, Leiden University Medical Centre, Leiden, Netherlands

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


Brett S. Marro 
1Department of Immunology and Microbiology, The Scripps Research Institute, La Jolla, 92037 CA

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


Kristi L. Marquardt 
1Department of Immunology and Microbiology, The Scripps Research Institute, La Jolla, 92037 CA

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


Reza Beheshti Zavareh 
3Department of Chemistry, The Scripps Research Institute, La Jolla, 92037 CA

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


Luke L. Lairson 
3Department of Chemistry, The Scripps Research Institute, La Jolla, 92037 CA

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


Michael B. A. Oldstone 
1Department of Immunology and Microbiology, The Scripps Research Institute, La Jolla, 92037 CA

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


Judith A. Varner 
4Moores Cancer Center, University of California, San Diego, La Jolla, 92093 CA

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


Veronika Bachanova 
5Division of Hematology, Oncology and Transplantation, University of Minnesota, Minneapolis, 55455 MN

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


John R. Teijaro 
1Department of Immunology and Microbiology, The Scripps Research Institute, La Jolla, 92037 CA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
jaroslav@scripps.edu
teijaro@scripps.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Unleashing anti-tumor T cell activity by checkpoint inhibition is effective in many cancer patients but clinical response rates remain limited. Myeloid derived suppressor cells erode antitumor lymphocyte numbers and function, and correlate with resistance to checkpoint inhibitors. By screening small molecule libraries, we identified JAK inhibitors’ ability to rescue T cell function. Despite its documented immune suppressive properties, the prototypical JAK inhibitor ruxolitinib enhanced the efficacy of immune checkpoint blockade in cancer. This effect correlated with loss of suppressive gene expression, and acquisition of immunostimulatory molecular markers and T cell stimulatory activity in myeloid cells. In preclinical models, ruxolitinib significantly improved the function and increased the total numbers of activated tumor-infiltrating NK and CD4 T cells compared to checkpoint blockade alone and the efficacy was conditional on granulocytic cells. In addition to myeloid reprogramming in the tumor, ruxolitinib blunts G-CSF signaling in the bone marrow to prevent expression of suppressive and chemotaxis genes in neutrophils. In a clinical trial of Hodgkin lymphoma patients resistant to checkpoint inhibitors, treatment with ruxolitinib significantly reduced neutrophil-to-lymphocyte ratios and levels of suppressive markers in myeloid cells but increased numbers of cytokine-producing T cells. These results support the therapeutic potential of JAK inhibition in combination with checkpoint inhibitors in cancer and highlight the potential of reshaped myeloid immunity to improve immunotherapy.
One sentence summary: Ruxolitinib reshapes myeloid immunity to synergize with checkpoint inhibitors
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