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Lehigh University – Interdisciplinary Neuroscience  
Symposium 2017 

Iacocca Hall, Wood Dining Room 
Agenda 

 
 
7:45 Registration 
 
8:30 Opening Remarks – Alan Snyder, Vice President and Provost Research Graduate Studies, 
Lehigh University 
 
SESSION CHAIR:  Yevgeny Berdichevsky, Lehigh University 
 
8:45 Dr. Scott Baraban, University of California, San Francisco  
Professor of Neurological Surgery and William K. Bowes Jr. Endowed Chair in Neuroscience Research 
 
Title:  Zebrafish models for epilepsy research and drug discovery 
Zebrafish (Danio rerio) have emerged as a promising and valuable model organism. The increasing 
popularity of this small vertebrate is evident from the growing numbers of publications, and new 
discoveries associated with the use of zebrafish for studying development, brain function, human 
disease and drug screening. Owing to the development of novel technologies, the range of zebrafish 
research possibilities is constantly expanding with new imaging, electrophysiological, and gene editing 
tools enhancing traditional techniques. Despite the widespread success of zebrafish in the neuroscience 
community, epilepsy research using this organism is more limited. To address this issue, we began to 
adapt zebrafish for epilepsy related studies in the mid-1990s.  Like rodents, early studies utilized 
chemoconvulsants and monitored wild-type zebrafish larvae for changes in behavior, electrical activity 
and early gene expression. With the rapidly expanding molecular and neuroscience tool box, we are now 
using zebrafish models mimicking human pediatric epilepsies with genetic causes. These genetically 
modified zebrafish are amenable to rapid drug screening, long-term EEG monitoring or whole-brain 
calcium imaging, and hold great potential to advance our understanding and treatment of epilepsy.  In 
this lecture, I will highlight the past and present techniques which have made, and continue to make, 
zebrafish an attractive model organism in epilepsy research.  I will also focus on scn1 mutant zebrafish 
mimicking a catastrophic form of pediatric epilepsy known as Dravet syndrome, and our efforts to 
screen repurposed drug libraries to identify novel lead compounds for this disorder. 
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9:45 Dr. Yevgeny Berdichevsky, Lehigh University 
Assistant Professor, Electrical and Computer Engineering, Bioengineering Program 
 
Title:   Epilepsy-on-a-chip. 
Dr. Berdichevsky received his B.S. degree in electrical engineering and computer science from University 
of California, Berkeley in 1999 and his M.S. and Ph.D. degrees in electrical and computer engineering 
from University of California, San Diego in 2002 and 2006, respectively.  He was a postdoctoral fellow at 
the Massachusetts General Hospital and Harvard Medical School in the Center for Engineering in 
Medicine until 2010, and then in the Department of Neurology until 2011.  He is currently an Assistant 
Professor of Electrical and Computer Engineering at Lehigh University.  He is also a member of Lehigh’s 
Bioengineering Program.  Dr. Berdichevsky teaches neural engineering, electromagnetism, and 
bioengineering ethics.  He was the recipient of Taking Flight Award from Citizens United for Research in 
Epilepsy (CURE), Massachusetts Biomedical Research Corporation Tosteson Postdoctoral Fellowship, 
Shriners Hospitals for Children Research Fellowship, and Ruth L. Kirschtein National Research Service 
Award.   
 
10:15 BREAK 
 
SESSION CHAIR:  Michael Burger, Lehigh University 
 
10:30 Dr. Julie Miwa, Lehigh University  
Assistant Professor, Biological Sciences 
 
Title:  Promoting behavioral adaptation by lynx cholinergic modulation 
Dr. Miwa got her Ph.D. at the Rockefeller University in Neuroscience, and the B.A. at the University of 
California at Berkeley in Neurobiology. She trained at Yale in Psychiatry and worked at Caltech as 
research faculty before coming to Lehigh University. She studies the genetic regulation of learning and is 
interested in behavioral adaptation, optimization, and creativity. 
 
11:00 Dr. Nace Golding, University of Texas at Austin  
Department Of Neuroscience 
 
Title:  Life in the fast brain: dendritic structure and function underlying auditory computations 
Fast, time-varying features of sound are essential for humans and other mammals for localizing sound 
sources as well interpreting speech and communication calls. The broad goal of our research is both to 
understand how these features are processed in the brain, as well as to understand how neurons in 
auditory circuits acquire the appropriate biophysical properties during development to carry out these 
computations. For many years we have focused on the medial superior olive (MSO), the first and critical 
stage for processing interaural time differences (ITDs) from the two ears, cues that are used for 
localizing sounds along the horizontal plane. In the MSO, ITDs are computed and conveyed through the 
process of coincidence detection, by which excitatory inputs from the two ears are segregated onto 
different branches of a bipolar dendritic arbor and sum at the soma with submillisecond time resolution. 
To pursue these questions, we combine electrophysiological, imaging and optogenetic approaches in 
vivo and in brain slices. The results of our experiments help provide an understanding of how central 
neurons compute synaptic information, and shed light on cellular mechanisms underlying the 
development and function of sensory systems.  
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12:00 LUNCH – Wood Dining Room 
 
1:00pm POSTER SESSION – Gov. Suite, Iacocca Hall 
 
SESSION CHAIR:  Michael Burger, Lehigh University 
 
2:00pm Dr. Dwight Bergles, Johns Hopkins School of Medicine  
Professor, The Solomon H. Snyder Department of Neuroscience 
 Department of Otolaryngology, Head & Neck Surgery 
 
Title:   Oligodendrocyte dynamics in the adult CNS 
In this lecture, I will discuss our in vivo studies of oligodendroglia (oligodendrocytes and their 
progenitors).  The mammalian CNS contains an abundant, widely distributed population of glial cells 
termed oligodendrocyte precursor cells (OPCs, also known as NG2+ cells).  Although initially defined as a 
class of astrocytes, studies completed over the past two decades indicate that these cells are 
functionally distinct from astrocytes.  As their name suggests, OPCs serve as progenitors for 
oligodendrocytes during early development, but remain abundant in the mature CNS after myelinated 
tracts have been established, where they account for 5-10% of all cells.  These cells undergo dramatic 
morphological changes and increase their proliferation following acute CNS injury and in 
neurodegenerative diseases; nevertheless, the contribution of these cells to regeneration and tissue 
repair and their functions in the adult CNS remain uncertain.  As a postdoctoral fellow I discovered that 
these cells form direct synapses with neurons in the hippocampus, the only known example of neuron-
glial synapses, and as an independent investigator have developed new lines of transgenic mice that 
have allowed us to manipulate gene expression within these progenitors, track their fate, monitor their 
behavior in vivo, and selectively ablate these cells from the adult CNS.  These studies have defined the 
physiological properties of OPCs, demonstrated that they are lineage restricted progenitors that 
continue to generate oligodendrocytes throughout life, and revealed how they maintain their density in 
vivo.  In the last few years, we developed methods to monitor the recruitment of OPCs as they repair 
myelin in the mammalian cortex, providing new insight into the dynamics of oligodendrogenesis and 
remyelination in the adult CNS.  
 
3:00 Dr. Julie Haas, Lehigh University  
Assistant Professor, Biological Sciences 
 
Title:   Electrical synapse plasticity: a theme and variations 
Julie Haas is an assistant professor in the Department of Biological Sciences at Lehigh University. She 
earned her Ph.D. in biomedical engineering from Boston University, followed by postdoctoral work at U. 
C. San Diego and Harvard University. Dr. Haas has received awards as a young investigator from the 
Brain and Behavior Foundation and the Whitehall Foundation.  Dr. Haas’s work seeks to understand the 
relationships between electrical synapse strength, activity and synchrony in neuronal circuits that 
include coupled neurons, and the more abstract process of attention that is controlled by electrically 
coupled neurons in the thalamus. 
 
3:30 BREAK 
 
SESSION CHAIR:  Almut Hupbach, Lehigh University 
 
 



4 
 

3:45 Dr. Nancy Carlisle, Lehigh University  
Assistant Professor, Department of Psychology 
Dr. Carlisle received her Honors Psychology B.S. and Zoology B.S. from Michigan State University in 
2005, and her PhD in Psychology from Vanderbilt University in 2011. She was a postdoctoral researcher 
at the Center for Mind and Brain at UC Davis before taking a faculty position at University of Leicester in 
the UK.  Since 2016, she has been an Assistant Professor of Psychology at Lehigh University.  
 
Title:  The Sources of Attentional Templates: Human ERP Measures 
Nancy’s research addresses questions about the interplay of attention and memory systems in human 
adults.  How are we able to direct our attention to information that matters out of the vast array of 
possible items that we could attend?  What memory systems do we use to keep in mind which objects 
are important (and which ones are not)?  She utilizes behavioral, eye tracking, and electrophysiological 
techniques to address theoretically motivated questions about these systems. Nancy’s research has 
been published in the Journal of Neuroscience, the Journal of Cognitive Neuroscience, Cognitive, 
Affective, and Behavioral Neuroscience, and Psychophysiology.  
 
4:15 Dr. Sabine Kastner, Princeton University  
Professor of Neuroscience and Psychology, Princeton Neuroscience Institute and  
Department of Psychology 
 
Title: Neural dynamics of the primate attention network 
The overall goal of my research program is to better understand how large-scale networks operate 
during cognition. Our work is guided by the questions how large-scale networks set up efficient 
communication and which neural code is used in different network nodes to drive behavior. We use the 
visual attention network as a model network, reflecting my longstanding interest in defining the large-
scale network for visual attention and understanding its mechanistic operations. We study these issues 
in two primate brain models, the human and the macaque monkey, using an integrated and 
complimentary methods approach of invasive electrophysiology with several brain imaging modalities. 
Our studies in the two primate brain models are done in comparison utilizing tasks that show an 
identical behavioral pattern. Additional lines of research in the lab include the neural basis of attentional 
selection from natural scenes, the functional parcellation of the primate parietal cortex, the topographic 
organization of the human visual system, the neural basis of object perception (including studies with 
patients suffering from object agnosia and amnesia together with Marlene Behrmann, Carnegie Mellon) 
and the development of visual perception and attention. 
 
5:15 POSTER AWARDS 
 
5:30 Closing remarks (Michael Burger) 
 


