
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Molecular Pharmacology]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Molecular Pharmacology]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit molpharm on Facebook
	 Follow molpharm on Twitter
	 Follow molpharm on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      Proapoptotic Activity and Chemosensitizing Effect of the Novel Akt Inhibitor (2S)-1-(1H-Indol-3-yl)-3-[5-(3-methyl-2H-indazol-5-yl)pyridin-3-yl]oxypropan2-amine (A443654) in T-Cell Acute Lymphoblastic Leukemia
  
    	 Federica Falà, William L. Blalock, Pier Luigi Tazzari, Alessandra Cappellini, Francesca Chiarini, Giovanni Martinelli, Agostino Tafuri, James A. McCubrey, Lucio Cocco and Alberto M. Martelli


  
    	Molecular Pharmacology September 2008,  74 (3) 884-895; DOI: https://doi.org/10.1124/mol.108.047639 

  
  
  


Federica Falà 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


William L. Blalock 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


Pier Luigi Tazzari 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


Alessandra Cappellini 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


Francesca Chiarini 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


Giovanni Martinelli 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


Agostino Tafuri 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


James A. McCubrey 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


Lucio Cocco 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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


Alberto M. Martelli 
Dipartimento di Scienze Anatomiche Umane (F.F., W.L.B., F.C., L.C., and A.M.M.) and Dipartimento di Ematologia e Scienze Oncologiche “L. e A. Seràgnoli” (G.M.), Università di Bologna, Italy; Centro Immunoematologia e Trasfusionale, Policlinico S. Orsola-Malpighi, Bologna, Italy (P.L.T.); Dipartimento di Scienze Motorie e della Salute, Università di Cassino, Italy (A.C.); Dipartimento di Biotecnologie ed Ematologia, Università degli Studi “La Sapienza,” Roma, Italy (A.T.); and Department of Microbiology and Immunology, Brody School of Medicine at East Carolina University, Greenville, North Carolina (J.A.M.)

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




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

        Constitutively activated AKT kinase is a common feature of T-cell acute lymphoblastic leukemia (T-ALL). Here, we report that the novel AKT inhibitor (2S)-1-(1H-indol-3-yl)-3-[5-(3-methyl-2H-indazol-5-yl)pyridin-3-yl]oxypropan2-amine (A443654) leads to rapid cell death of T-ALL lines and patient samples. Treatment of CEM, Jurkat, and MOLT-4 cells with nanomolar doses of the inhibitor led to AKT phosphorylation accompanied by dephosphorylation and activation of the downstream target, glycogen synthase kinase-3β. Effects were time- and dose-dependent, resulting in apoptotic cell death. Treatment of Jurkat cells with A443654 resulted in activation of caspase-2, -3, -6, -8, and -9. Apoptotic cell death was mostly dependent on caspase-2 activation, as demonstrated by preincubation with a selective pharmacological inhibitor. It is remarkable that A443654 was highly effective against the drug-resistant cell line CEM-VBL100, which expresses 170-kDa P-glycoprotein. Moreover, A443654 synergized with the DNA-damaging agent etoposide in both drug-sensitive and drug-resistant cell lines when coadministered [combination index (CI) = 0.39] or when pretreated with etoposide followed by A443654 (CI = 0.689). The efficacy of A443654 was confirmed using blasts from six patients with T-ALL, all of whom displayed low levels of phosphatase and tensin homolog deleted on chromosome 10 (PTEN) and constitutive phosphorylation of Akt on Ser473. At 1 μM, the inhibitor was able to induce apoptotic cell death of T-ALL blast cells, as indicated by flow cytometric analysis of samples immunostained for active (cleaved) caspase-3. Because activated AKT is seen in a large percentage of patients with T-ALL, A443654, either alone or in combination with existing drugs, may be a useful therapy for primary and drug-resistant T-ALL.

      
	The American Society for Pharmacology and Experimental Therapeutics
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