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Voltage-gated sodium and calcium channels initiate electrical signaling, synaptic transmission, and 
muscle contraction. They are the molecular targets for drugs used in local anesthesia and in therapy of 
epilepsy, pain, and cardiac arrhythmia. Our research program aims to understand the function and 
pharmacology of sodium and calcium channels at the atomic level. Our studies involve x-ray 
crystallography, cryogenic electron microscopy (cryo-EM), and detailed membrane biophysics and patch-
clamp electrophysiology. We have a two-pronged approach that emphasizes integrated structural and 
functional studies.   

We use the ancestral sodium channel NavAb and the model calcium channel CavAb to study the basic 
structure-function relationships of these ion channels, including the molecular mechanisms of voltage-
dependent gating, pore opening and closing, ion conductance and selectivity, and receptor sites for 
neurotoxins and drugs. Recent advances include determining the structures of these channels in 
closed/resting, activated/open, and slow inactivated states and analyzing the binding sites of potent 
neurotoxins and pore-blocking drugs. 

We recently determined the structure of the mammalian cardiac sodium channel Nav1.5 by cryo-EM and 
imaged the binding of a pore-blocking antiarrhythmic drug in its receptor site. Looking ahead, we will 
analyze the unique aspects of cardiac sodium channels that allow them to initiate the heartbeat, 
generate cardiac arrhythmias, and serve as therapeutic targets. Planned studies include determining the 
structure of cardiac sodium channels in resting, open, and inactivated states, defining the mechanism of 
state-dependent binding of antiarrhythmic drugs to these channels, and probing the structural effects of 
mutations in Nav1.5 that cause life-threatening cardiac arrhythmias.  
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UW and Catterall/Zheng Laboratory Facilities 
 
UW Cryo-EM Facility: FEI Titan Krios 300 keV electron microscope with Gatan Summit K3 camera and GIF energy 
 filter, Glacios 300 keV Cryo-TEM with Gatan Summit K2 camera, FEI Vitrobot, and SPT Chameleon. 
  
Catterall/Zheng Laboratories:  
 Extensive equipment and technical support for molecular biology, protein expression, purification, and 

 characterization, including fluorescent size exclusion chromatography.  
 Extensive electrophysiological equipment for whole-cell voltage clamp and single channel recording.  
 Two 8x GPU systems for handling, storage, and analysis of cryo-EM data.  
 
 
Position Requirements 
 PhD or equivalent in biochemistry, biophysics, bioengineering, or structural biology. 
 Experience in molecular biology, cell culture, and protein expression, purification, and characterization. 
 Excellent communication skills and successful experience in a team research environment. 
 Two years experience with cryo-EM data collection, processing, and analysis. 
 Successful determination of a protein structure by cryo-EM. 
 
Application Requirements 
 Curriculum Vitae 

  Names of three referees 
 

University of Washington is an affirmative action, equal opportunity employer. All qualified applicants will 
receive consideration without regard to race, color, religion, sex, sexual orientation, gender identity, 
gender expression, national origin, age, protected veteran or disabled status, or genetic information. 


