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The acid-sensing ion channels (ASICs) are a family of proton-gated cation channels
expressed throughout the nervous system [1]. They act as sensors of tissue pH.
Although the exact physiological functions are
yet to be determined, recent studies have
demonstrated important roles for these
channels in neurological disorders [2,3]. In
particular, the involvement of ASIC1a channels
in glutamate-independent neuronal injury
associated with brain ischemia [2] has
disclosed a novel therapeutic target for stroke
[4,5]. Despite the major progress in identifying
the pathological functions of ASIC1a channels,
+
their physiological functions in the central
?
nervous system (CNS) remain poorly defined.
The present studies, using powerful proteomic
Control
ASIC1a-siRNA
analysis to rapidly and systematically identify Control ASIC inhibitor
the signaling pathways induced by ASIC1a
protein expression and channel activation,
followed by physiological characterization, will
dramatically advance our understanding of the
functions as well as regulations of these
channels.
Identifying
ASIC1a-mediated
signaling pathways specifically in pathological conditions will provide important
information for the design of novel therapeutic interventions against neurological
diseases without interfering with the physiological functions of these channels. Given
the limitations of currently available inhibitors for this channel [6], defining the pathways
specific to ASIC1a activation in pathological conditions may lead to alternative
neuroprotective strategies.
Innovation: (1).The present studies, for the first time, will systematically define the
signaling pathways induced by ASIC1a channels followed by studying the physiological
functions of these channels. (2) The studies will utilize a combination of proteomics,
molecular biology, pharmacology, neurophysiology, in vitro neuronal cell culture and in
vivo animal models. (3). Using a combination of protein pull down assay and proteomic
analysis, proteins that directly interact with or are tightly associated with ASIC1a
proteins and thus may be involved in surface trafficking of the receptors will also be
identified. (4) Defining signaling pathways specific to ASIC1a activation in pathological
conditions is a novel approach to gain critical information for designing novel therapeutic
strategies with minimal side effects.
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