





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The HLA Ligand Atlas. A resource of natural HLA ligands presented on benign tissues
  
       View ORCID ProfileAna Marcu, Leon Bichmann, Leon Kuchenbecker,  View ORCID ProfileLinus Backert,  View ORCID ProfileDaniel J. Kowalewski,  View ORCID ProfileLena Katharina Freudenmann,  View ORCID ProfileMarkus W. Löffler,  View ORCID ProfileMaren Lübke, Juliane S. Walz,  View ORCID ProfileJulia Velz,  View ORCID ProfileHolger Moch,  View ORCID ProfileLuca Regli, Manuela Silginer, Michael Weller,  View ORCID ProfileAndreas Schlosser,  View ORCID ProfileOliver Kohlbacher, Stefan Stevanović,  View ORCID ProfileHans-Georg Rammensee,  View ORCID ProfileMarian C. Neidert

  
      doi: https://doi.org/10.1101/778944 

  
  
  

Ana Marcu 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany
2University of Tübingen, Cluster of Excellence iFIT (EXC 2180) "Image-Guided and Functionally Instructed Tumor Therapies", Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ana Marcu
	For correspondence: 
ana.marcu@uni-tuebingen.de


Leon Bichmann 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany
3University of Tübingen, Applied Bioinformatics, Center for Bioinformatics, Tübingen, Germany

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


Leon Kuchenbecker 
3University of Tübingen, Applied Bioinformatics, Center for Bioinformatics, Tübingen, Germany

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


Linus Backert 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany
3University of Tübingen, Applied Bioinformatics, Center for Bioinformatics, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Linus Backert


Daniel J. Kowalewski 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Daniel J. Kowalewski


Lena Katharina Freudenmann 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany
2University of Tübingen, Cluster of Excellence iFIT (EXC 2180) "Image-Guided and Functionally Instructed Tumor Therapies", Tübingen, Germany
4DKFZ Partner Site Tübingen, German Cancer Consortium (DKTK), Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Lena Katharina Freudenmann


Markus W. Löffler 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany
2University of Tübingen, Cluster of Excellence iFIT (EXC 2180) "Image-Guided and Functionally Instructed Tumor Therapies", Tübingen, Germany
4DKFZ Partner Site Tübingen, German Cancer Consortium (DKTK), Tübingen, Germany
5University Hospital Tübingen, Department of General, Visceral and Transplant Surgery, Tübingen, Germany
6University Hospital Tübingen, Department of Clinical Pharmacology, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Markus W. Löffler


Maren Lübke 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany
2University of Tübingen, Cluster of Excellence iFIT (EXC 2180) "Image-Guided and Functionally Instructed Tumor Therapies", Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Maren Lübke


Juliane S. Walz 
2University of Tübingen, Cluster of Excellence iFIT (EXC 2180) "Image-Guided and Functionally Instructed Tumor Therapies", Tübingen, Germany
7University Hospital Tübingen, German Cancer Consortium (DKTK), Clinical Collaboration Unit Translational Immunology, Tübingen, Germany
8University of Tübingen, Department of Hematology and Oncology, Tübingen, Germany

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


Julia Velz 
9University Hospital Zürich, Clinical Neuroscience Center and Department of Neurosurgery, Zürich, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Julia Velz


Holger Moch 
10University Hospital Zürich and University of Zürich, Department of Pathology, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Holger Moch


Luca Regli 
9University Hospital Zürich, Clinical Neuroscience Center and Department of Neurosurgery, Zürich, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Luca Regli


Manuela Silginer 
11University Hospital Zürich, Clinical Neuroscience Center and Department of Neurology, Zürich, Switzerland

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


Michael Weller 
11University Hospital Zürich, Clinical Neuroscience Center and Department of Neurology, Zürich, Switzerland

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


Andreas Schlosser 
12Julius-Maximilians-University Würzburg, Rudolf Virchow Center for Experimental Biomedicine, Würzburg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Andreas Schlosser


Oliver Kohlbacher 
2University of Tübingen, Cluster of Excellence iFIT (EXC 2180) "Image-Guided and Functionally Instructed Tumor Therapies", Tübingen, Germany
3University of Tübingen, Applied Bioinformatics, Center for Bioinformatics, Tübingen, Germany
13University of Tübingen, Quantitative Biology Center (QBiC), Tübingen, Germany
14Max Planck Institute for Developmental Biology, Biomolecular Interactions, Tübingen, Germany
15University of Tübingen, Cluster of Excellence Machine Learning in the Sciences (EXC 2064), Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Oliver Kohlbacher


Stefan Stevanović 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany
2University of Tübingen, Cluster of Excellence iFIT (EXC 2180) "Image-Guided and Functionally Instructed Tumor Therapies", Tübingen, Germany
4DKFZ Partner Site Tübingen, German Cancer Consortium (DKTK), Tübingen, Germany

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


Hans-Georg Rammensee 
1University of Tübingen, Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany
2University of Tübingen, Cluster of Excellence iFIT (EXC 2180) "Image-Guided and Functionally Instructed Tumor Therapies", Tübingen, Germany
4DKFZ Partner Site Tübingen, German Cancer Consortium (DKTK), Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Hans-Georg Rammensee


Marian C. Neidert 
9University Hospital Zürich, Clinical Neuroscience Center and Department of Neurosurgery, Zürich, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Marian C. Neidert




  


  
  



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


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The human leukocyte antigen (HLA) complex regulates the adaptive immune response by showcasing the intracellular and extracellular protein content to the immune system, where T cells are able to distinguish between self and foreign. Therefore, a comprehensive map of the entirety of both HLA class I- and class II-presented peptides from different tissues, is a highly sought after resource1, as it enables the investigation of basic immunological questions beyond the exome level. In this work, we describe the HLA Ligand Atlas, a comprehensive collection of matched HLA class I and class II ligandomes from 29 non-malignant tissues and 13 human subjects (208 samples in total), covering 38 HLA class I, and 17 HLA*DRB alleles. Nearly 50% of HLA ligands have not been previously described. The generated data is relevant for basic research in diverse fields such as systems biology, general immunology, and molecular biology. Furthermore, the HLA Ligand Atlas provides essential information for translational applications by supporting the development of effective cancer immunotherapies. The characterization of HLA ligands from benign tissues, in particular, is necessary in informing proteogenomic HLA-dependent target discovery approaches. Thus, this data set provides a basis for novel insights into immune-associated processes in the context of tissue and organ transplantation and represents a valuable tool for researchers exploring autoimmunity. The HLA Ligand Atlas is publicly available as a raw data resource but also in the form of a user-friendly web interface that allows users to quickly formulate complex queries against the data set. Both downloadable data and the query interface are available at www.hla-ligand-atlas.org.

Footnotes
	
https://hla-ligand-atlas.org




	Abbreviations
	ACN
	Acetonitrile
	AGC
	Automatic gain control
	CID
	Collision-induced dissociation
	Da
	Dalton
	FA
	Formic acid
	FDR
	False discovery rate
	HCD
	Higher-energy collisional dissociation
	HLA
	Human leukocyte antigen
	IEDB
	Immune epitope database and analysis tool
	LC
	Liquid chromatography
	MS
	Mass spectrometry
	MS/MS
	Tandem mass spectrometry
	NAT
	Non-malignant adjacent tissue
	PBS
	Phosphate-buffered saline
	ppm
	Parts per million
	TFA
	Trifluoroacetic acid
	UHPLC
	Ultra-high performance liquid chromatography







  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted September 25, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
     Data/Code  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 The HLA Ligand Atlas. A resource of natural HLA ligands presented on benign tissues



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      The HLA Ligand Atlas. A resource of natural HLA ligands presented on benign tissues
    

  
      Ana Marcu, Leon Bichmann, Leon Kuchenbecker, Linus Backert, Daniel J. Kowalewski, Lena Katharina Freudenmann, Markus W. Löffler, Maren Lübke, Juliane S. Walz, Julia Velz, Holger Moch, Luca Regli, Manuela Silginer, Michael Weller, Andreas Schlosser, Oliver Kohlbacher, Stefan Stevanović, Hans-Georg Rammensee, Marian C. Neidert

  
      bioRxiv 778944; doi: https://doi.org/10.1101/778944 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      The HLA Ligand Atlas. A resource of natural HLA ligands presented on benign tissues
    

  
      Ana Marcu, Leon Bichmann, Leon Kuchenbecker, Linus Backert, Daniel J. Kowalewski, Lena Katharina Freudenmann, Markus W. Löffler, Maren Lübke, Juliane S. Walz, Julia Velz, Holger Moch, Luca Regli, Manuela Silginer, Michael Weller, Andreas Schlosser, Oliver Kohlbacher, Stefan Stevanović, Hans-Georg Rammensee, Marian C. Neidert

  
      bioRxiv 778944; doi: https://doi.org/10.1101/778944 

  
  
  


  

  
  	      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

    
  
  
    	Immunology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11644)

	Bioengineering (8682)

	Bioinformatics (29022)

	Biophysics (14866)

	Cancer Biology (12002)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14086)

	Epidemiology (2067)

	Evolutionary Biology (18205)

	Genetics (12185)

	Genomics (16706)

	Immunology (11794)

	Microbiology (27860)

	Molecular Biology (11481)

	Neuroscience (60501)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  