
SERCA2: Novel Target for the Treatment of Cystic
Fibrosis

Published date: Feb. 13, 2012 

Technology description

Various SERCA2 activators are currently being tested as drug candidates by third parties. Our scientists

have found that: SERCA2 is decreased in the epithelium of proximal and distal airways of CF subjects.

SERCA2 is required for survival of airway epithelial cells under oxidant stress such as those caused by

ambient concentration of ozone and concentrations of H2O2 and TNF found in CF airways. Increasing

SERCA2 activity reduces ozone-mediated proinflammatory cytokine production. SERCA2 activity can be

modulated/enhanced in CF airway epithelial cells by drug treatment. Non-CF 16HBE and CF CF41o-

cells plated in a 96-well plate were treated with either 0, 1 or 10 uM of JTV-519 in culture media. After

24 h of treatment cells were loaded with calcium sensing dye Fluo-4 in calcium buffer. ATP stimulations

were performed and fluorescence was recorded for 18 mins in a Biotek Fluorimeter. Panel A shows the

peak of intracellular calcium and Panel B shows fold change in the intracellular calcium release upon

JTV-519 treatment in non-CF and CF cells. Sarcoplasmic/endoplasmic reticulum Ca21- ATPase (SERCA2)

expression in the epithelium of proximal and distal cystic fibrosis (CF) and non-CF airways.

Immunohistochemical localization of SERCA2 was performed as described in METHODS using identical

conditions for non-CF and CF tissue. Left panel: Nonspecific IgG control. Right panel: SERCA2 staining

in epithelium (arrowheads). SERCA2 staining was found predominantly in the epitheliumof non- CF

bronchi (n = 5 donors) (A) and bronchioles (C), and it was significantly less intense in the epithelium of

CF airways (n = 5 donors) (B and D). (E) Quantitation of SERCA2 staining (SERCA2-IgG) in the non-CF

and CF bronchi. The regions containing mucus were excluded during quantitation. For each tissue, two

SERCA2 and two IgG-stained sections were analyzed, and 10 nonmucus areas per section were

randomly selected for quantitation using Image-Pro Plus version 4.0 (Media Cybernetics, Silver Spring,

MD). Similarly, SERCA2 staining in the non-CF and CF bronchioles was quantified (F).

Modulation of the activity of sarcoendoplasmic reticulum calcium ATPase (SERCA2) can profoundly

affect Ca(2+) homeostasis. Although altered calcium homeostasis is characteristic of cystic fibrosis (CF),

the role of SERCA2 has never been explored. Our scientists have shown that SERCA2 expression was

decreased in the airway epithelium of CF patient samples. Decreased SERCA2 expression causes

enhanced susceptibility to oxidants and oxidative stress to airway epithelium and can be an important

component of disease pathogenesis and exacerbations. Therefore increasing SERCA2 expression or

activity could be a valuable approach for the treatment of respiratory diseases like CF or asthma.



Application area

Treatment of airway inflammatory diseases like cystic fibrosis and asthma.
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