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Ca2+-activated Cl - channels (CaCCs):
physiological role

airway epithelium smooth muscleexocrine glands

Chloride secretion in the airways to improve surfac e 
hydration (local activation by shear stress and ATP  release)

Chloride secretion in the glands to sustain exocrin e 
secretion

Regulation of excitability in neurons

Depolarization in smooth muscle cells to activate vo ltage-
dependent calcium channels and contraction



CaCC molecular candidates: 
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IDENTIFICATION OF TMEM16A
Treatment of bronchial epithelial cells with IL-4 
increases the activity of CaCC
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IDENTIFICATION OF TMEM16A
silencing (by siRNA) of candidate proteins
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Ussing chamber

Cl-
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Silencing of TMEM16A with 
siRNA decreases Ca 2+-
activated Cl - secretion
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Silencing of TMEM16A 
with siRNA decreases 
transepithelial Ca 2+-
activated Cl - secretion and 
whole-cell CaCC currents



FLAG-TMEM16A

null cells

Stable transfection of 
TMEM16A evokes large 
transepithelial Cl - currents



Stable transfection of 
TMEM16A causes the 
appearance of calcium-
dependente Cl- currents 
very similar to native CaCCs

EC50 ~ 0.8 µM
(+ 60 mV)



TMEM16A-associated channels 
are highly permeable to iodide 
and thiocyanate



TMEM16A protein

(a) (b)

d)
(c)

8 putative 
transmembrane 
domains with 
intracellular N-
and C- termini

Various isoforms 
generated by 
alternative 
splicing ( abc, ac, 
abcd , acd)

(abc) isoform prevalent in the airway epithelium
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TMEM16A STRUCTURE-FUNCTION RELATIONSHIP
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Defect in tracheal cartilage 
formation

Reduced Ca 2+-dependent Cl -

secretion

Accumulation of mucus at early stages in the airway s

Rock et al. Transmembrane protein 16a (Tmem16a) is a 
Ca2+ regulated Cl - secretory channel in mouse airways, 
J. Biol. Chem. (2009)
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pharmacological 
stimulation of CaCC in CF
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pharmacological 
stimulation of CaCC in CF
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