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• Transmembrane  protein 

• Four isoforms of  subunits    
     binding site for Na+, ATP, and      
     cardiac glycosides 

• Three isoforms of  subunits 

• One  subunit 

• Binding affinity of  subunits 
     to cardiac glycosides 

     2 and 3 >>  1 (250 fold  
     more sensitive to bind to CG) 



Cancer type α 1 α 2 α 3 α 4 Assays  Function study 

NSCLC ↑   ↑   IHC  proliferation and 

migration 

CCRCC ↑       IHC Associated with 

poor survival 

Glioblastoma ↑       IHC   

Melanoma ↑       IHC   

Colorectal cancer ↓   ↑   IHC   

Medulloblastoma ↑   ↑   IHC   

Bladder cancer ↓       IHC   



Alpha 1

Alpha 3

Normal
----------------------------------------------

Alpha 1

Alpha 3

Tumor
-------------------------------------------------

1    2    3    4     5   6     7   8     9   10  11 12  13   14 

1     2     3    4    5     6     7     8    9    10   11 12   13 14

Alpha 1

Alpha 3

Normal
----------------------------------------------

Alpha 1

Alpha 3

Tumor
-------------------------------------------------

1    2    3    4     5   6     7   8     9   10  11 12  13   14 

1     2     3    4    5     6     7     8    9    10   11 12   13 14

3 expression is higher in human colon cancer compared to 

adjacent normal tissues 
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Role of Na,K-ATPase -isoform in cardiac glycoside elicited 

anti-proliferative activity 

Lin Y., J. Exp Therap, 2010 
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Cell lines 3/β-actin 

Panc-1 71 

MiaPaca 32 

BxPC3 3.8 

Panc-02 0 

Mouse 

 3 

-Actin 

Human 

Role of Na,K-ATPase 3 in Cardiac Glycoside Elicited Anti-

proliferative Activity 

Yang, P., et al., Mol. Cancer Ther. 2009 
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  Expression of 3 Affects the Uptake of Oleandrin in Human 

Pancreatic Cancer Cells 

Oleandrin bound to BODIPY dye presents as green. 

Yang, P., et al., Mol. Cancer Ther. 2009 
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siRNA-mediated Reduction of 3 Alters Oleandrin Uptake and 

Oleandrin Induced Growth Suppression 

Yang, P., et al., Mol. Cancer Ther. 2009 
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HepG2 NC HepG2 ATP1A1 siRNA 



MHCC97H-NT 

MHCC97H-ATP1A1 shRNA 
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 The expression and distribution of Na,K-ATPase  subunits, 

especially 1 and 3, are differentially regulated in tumor cells 

compared to that of normal cells. 

 

 Na,K-ATPase 1 and 3 subunits are differentially regulated in 

human colon, pancreatic and hepatocellular carcinoma. 

 

 The relative expression of Na,K-ATPase subunits appears to 

affect the bioavailability and cytotoxicity of cardiac glycoside in 

pancreatic cancer cells. 

 

 Na,K-ATPase 1 may function as a signaling protein in HCC 

and could be a new target for HCC treatment.     
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