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Description of Research:

Dr. Cuppoletti's research is focused on ion channels, transport proteins, and transport processes of the
gastrointestinal tract and the lung. In recent years, potassium and chloride channel regulation, pharmacology,
and molecular engineering have become increasingly important as tools to study the mechanisms by which
these proteins function. More recently, as the X-ray crystal structures of these proteins have become available,
Dr. Cuppoletti combined these types of studies with animal models and computational chemistry approaches in
attempts to understand the fundamental processes of protein gating that underlie function and gating of these
channels. In addition, he has undertaken studies where-in these transport proteins are placed in synthetic
membranes in order to obtain more detailed information regarding function of these proteins that cannot be
obtained from purely biological membranes.

Collaborations:

Dr. Cuppoletti collaborates with Dr. Matthews on areas related to chloride transport in secretory epithelia and
with Dr. Shull in the analysis of gastric acid secretory defect in chloride channel knockout mouse model.

Representative Figure:
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A: Current (amplitude histograms at
right) in resting gastric membranes in
400 mM K,SO, solutions, pHs and
PHyans 7.4, at -80 mV (a); after pHyans
was reduced to 3.0 (b); and after
addition of PKA catalytic subunit (50
U/ml) to the cis side (c and d). Traces ¢
and d are sequential recordings. c—
and dashed line indicate the closed
state and — alone indicates the open
state of the channel. B: Summary of
data obtained. For comparison, the
hatched bar shows the open probability
(P,) of stimulated (S) channels at
PHgans 3.0. *P < 0.001; #P <0.01
compared with preceding P,. Fig. 7
from Am J Physiol Cell Physiol, 2004;
C495-50.




