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Abstract: Voltage is the currency of information in neuronal signaling, but optical 
measurements have been stymied by the lack of a suitable contrast agent.  Microbial rhodopsins 
are a new class of genetically encoded fluorescent sensors of voltage.  Rhodopsins have a 
number of desirable attributes including fast time response, high sensitivity and photostability, 
low phototoxicity, and an emission spectrum peaked in the near IR.  These characteristics 
allowed a number of ground breaking measurements including the resolution of the first single 
trial optically recorded action potential and the discovery of voltage dynamics in bacteria. 

In my talk, I will outline the importance of voltage imaging relative to electrode based 
techniques, and highlight some of the new types of measurements it enables.  I will include 
extensions of the technique to include simultaneous recording of multiple physiological signals, 
and a platform for all optical electrophysiology.  Experimental systems include E. coli, primary 
and iPS-derived neurons, iPS-derived cardiomyocytes, and intact zebrafish.  Using the 
capabilities of voltage imaging as a backdrop, I will describe potential projects for the Kralj lab      

     

Bio: Prof Kralj received his PhD in physics from Boston University in the lab of Kenneth 
Rothschild.  His graduate research focused on using infrared spectroscopy to study photoactive 
proteins.  In 2009, he started a postdoc in the lab of Adam Cohen in the Chemistry and Chemical 
Biology department at Harvard.  There he started a project using microbial rhodopsins as 
fluorescent voltage indicators.  Using microbial rhodopsins sensors, Dr. Kralj imaged the first 
single trial action potential in mammalian neurons, and discovered electrical transients in 
bacteria. 

Prof Kralj began an assistant professorship at CU-Boulder starting in the fall of 2014.  There his 
work focuses on exploring the interplay of electrophysiology and genetics across different 
kingdoms.  Early projects include work on E. coli, yeast, and human iPS derived 
cardiomyocytes. 


