
Overview of the Johnston lab
One of the underlying interests of Dan’s lab is the contribution of different ionic conductances to the 
intrinsic excitability of neurons.  Ion channels of different types are distributed across the different areas 
of neurons, and their location and levels of activity play a major role on how neurons interact within the 
nervous system.  We use many methods to approach our research: cellular and optical neurophysiology, 
anatomy of neurons, computer modeling of cellular properties, molecular biology to modify neurons, 
behavioral studies and anything else we need to do.

Darrin Brager has been working on neurophysiological properties of neurons that might be involved in 
Fragile X syndrome, one of the autism-spectrum disorders.  He studies neurons from the prefrontal cortex 
and the hippocampus. He is particularly focused on changes in voltage-gated ion channels in the dendrites.  
Brandy is working with him on these projects.
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Randy Chitwood uses in-vitro and in-vivo recordings to understand how neurons support learning and 
memory.  He and Jenni Seigel have been studying the role of the prefrontal cortex in eye-blink behavior in 
the mouse.  This includes behavior training and testing of the mice as well as multi-unit recording of neural 
activity.  William is also working on these projects with Randy and Jenni

Jenni Siegel uses single neuron recording methods in awake behaving animals and anatomical tracing to 
determine how the prefrontal cortex interacts with other brain regions to support learning and memory and 
executive function.
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Brian Kalmbach studies the intrinsic properties of neurons in the prefrontal cortex to elucidate cellular 
changes that contribute to working memory-related neural activity in medial prefrontal cortex.
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Chung Sub Kim is interested in ion channels that might underly depression and other mental disorders.  
He does neurophysiology, molecular biology, and behavioral experiments.
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Niraj Desai has developed a robotic system for patch-clamping neurons in intact, awake, behaving 
mice.  This is a new method in our lab and he is using it to study the neuronal basis of working memory 
in prefrontal cortex.
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Ruchi Malik has been studying the differences in the properties of neurons from the dorsal, ventral, and 
middle of the hippocampus.  Ruchi is also studying differences in synaptic plasticity and somatodendritic 
integration in neurons from dorsal and ventral parts of the hippocampus.  Ruchi has a paper that is in 
the final stages of publication — if you ask she may share the manuscript with you.

Liz Arnold is a grad student in the lab, and is working on elucidating differences in the intrinsic 
properties of neurons in dorsal and ventral hippocampal neurons in an animal model of epilepsy.

Rick Gray is interested in the properties of single ion channels in neurons.  He is currently beginning a 
study of potassium channels in hippocampus and prefrontal cortex neurons.  He also oversees the 
computational needs of the lab and helps with software development when needed.

Web pages that might be useful to you:
http://clm.utexas.edu/djlab  — the lab webpage.  Includes all publications from Dan’s lab.
http://ca1.clm.utexas.edu/djlabwiki – a wiki containing many protocols and other information.  Ask us how to login.
https://ca1.clm.utexas.edu/neuron/ – an introduction to the lab’s use of the NEURON cellular modeling system
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