





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The distinct role of ALDH1A1 and ALDH1A3 in the regulation of prostate cancer metastases
  
      Ielizaveta Gorodetska, Anne Offermann, Jakob Püschel, Vasyl Lukiyanchuk, Diana Gaete, Anastasia Kurzyukova, Vera Labitzky, Franziska Schwarz, Tobias Lange, Franziska Knopf,  View ORCID ProfileBen Wielockx, Mechthild Krause, Sven Perner, Anna Dubrovska

  
      doi: https://doi.org/10.1101/2021.05.08.443223 

  
  
  

Ielizaveta Gorodetska 
1OncoRay-National Center for Radiation Research in Oncology, Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden and Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany

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


Anne Offermann 
2Institute of Pathology, University Hospital Schleswig-Holstein, Luebeck, Germany; Pathology, Research Center, Borstel, Leibniz Lung Center, Borstel, Germany

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


Jakob Püschel 
1OncoRay-National Center for Radiation Research in Oncology, Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden and Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany

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


Vasyl Lukiyanchuk 
1OncoRay-National Center for Radiation Research in Oncology, Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden and Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany

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


Diana Gaete 
3Institute of Clinical Chemistry and Laboratory Medicine, Technische Universität Dresden, Dresden, Germany

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


Anastasia Kurzyukova 
4Technische Universität Dresden, CRTD - Center for Regenerative Therapies TU Dresden, Center for Healthy Aging, Dresden, Germany

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


Vera Labitzky 
5Institute of Anatomy and Experimental Morphology, Center for Experimental Medicine, University Cancer Center, Hamburg, University Medical Center Hamburg-Eppendorf, Germany

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


Franziska Schwarz 
1OncoRay-National Center for Radiation Research in Oncology, Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden and Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany
8Helmholtz-Zentrum Dresden-Rossendorf, Institute of Radiooncology-OncoRay, Dresden, Germany
9German Cancer Consortium (DKTK), partner site Dresden and German Cancer Research Center (DKFZ), Heidelberg, Germany

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


Tobias Lange 
5Institute of Anatomy and Experimental Morphology, Center for Experimental Medicine, University Cancer Center, Hamburg, University Medical Center Hamburg-Eppendorf, Germany

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


Franziska Knopf 
4Technische Universität Dresden, CRTD - Center for Regenerative Therapies TU Dresden, Center for Healthy Aging, Dresden, Germany

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


Ben Wielockx 
3Institute of Clinical Chemistry and Laboratory Medicine, Technische Universität Dresden, Dresden, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ben Wielockx


Mechthild Krause 
1OncoRay-National Center for Radiation Research in Oncology, Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden and Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany
6Department of Radiotherapy and Radiation Oncology, Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden, Dresden, Germany
7National Center for Tumor Diseases (NCT), partner site Dresden: German Cancer Research Center (DKFZ), Heidelberg; Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden, and Helmholtz-Zentrum Dresden-Rossendorf (HZDR), Dresden, Germany
8Helmholtz-Zentrum Dresden-Rossendorf, Institute of Radiooncology-OncoRay, Dresden, Germany
9German Cancer Consortium (DKTK), partner site Dresden and German Cancer Research Center (DKFZ), Heidelberg, Germany

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


Sven Perner 
2Institute of Pathology, University Hospital Schleswig-Holstein, Luebeck, Germany; Pathology, Research Center, Borstel, Leibniz Lung Center, Borstel, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
anna.dubrovska@oncoray.de


Anna Dubrovska 
1OncoRay-National Center for Radiation Research in Oncology, Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden and Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany
7National Center for Tumor Diseases (NCT), partner site Dresden: German Cancer Research Center (DKFZ), Heidelberg; Faculty of Medicine and University Hospital Carl Gustav Carus, Technische Universität Dresden, and Helmholtz-Zentrum Dresden-Rossendorf (HZDR), Dresden, Germany
8Helmholtz-Zentrum Dresden-Rossendorf, Institute of Radiooncology-OncoRay, Dresden, Germany
9German Cancer Consortium (DKTK), partner site Dresden and German Cancer Research Center (DKFZ), Heidelberg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
anna.dubrovska@oncoray.de




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Cancer stem cells (CSC) are characterized by high self-renewal capacity, tumor-initiating potential, and therapy resistance. Aldehyde dehydrogenase (ALDH)+ cell population serves as an indicator of prostate CSCs with increased therapy resistance, enhanced DNA double-strand break repair, and activated epithelial-mesenchymal transition (EMT) and migration. Numerous ALDH genes contribute to ALDH enzymatic activity; however, only some of them showed clinical relevance. We found that ALDH1A1 and ALDH1A3 genes functionally regulate CSC properties and radiation sensitivity of PCa. We revealed a negative correlation between ALDH1A1 and ALDH1A3 expression in publicly available prostate cancer (PCa) datasets and demonstrated that ALDH1A1 and ALDH1A3 have opposing predictive value for biochemical recurrence-free survival. Our data suggest an association of ALDH1A1 with the metastatic burden, elucidating the role of ALDH genes in the metastatic spread and homing to the bone, which can be, at least partially, attributed to regulating the transforming growth factor beta 1 (TGFB1) and matrix metalloproteinases (MMPs). ALDH genes play a diverse role in PCa development under AR and β-catenin-dependent regulation, with ALDH1A1 becoming dominant in later stages of tumor development when PCa cells gain androgen independence. Taken together, our results indicate that ALDH1A1 and ALDH1A3 modulate PCa radiosensitivity, regulate CSCs phenotype, and spread of PCa cells to the bone, therefore having clinical implication for identifying patients at high risk for progression to metastatic disease.
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