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The Institute for Neuroscience  
The University of Texas at Austin 
13th Annual Neuroscience Symposium  
 
Mission Statement 
 
Welcome to the 13th Annual Institute for Neuroscience Symposium! 

 
For the past thirteen years, graduate students in the Institute for 

Neuroscience have formed a committee to plan and execute this symposium.  It is 
the goal of this committee to bring the scientific community of our university and 
surrounding institutions together to share their research in the exciting field of 
neuroscience.  We value the opportunity for students from within the Institute to 
share their research with individuals from the scientific community through 
lectures and poster presentations.  Our faculty lectures are intended to acquaint 
others with ongoing research at the Institute for Neuroscience.  Each year we also 
invite a distinguished keynote speaker to share their work with the university.  Our 
student body has consistently chosen prominent scientists with diverse interests 
from a number of different fields within neuroscience.  Keynote speakers from 
previous years include Drs. Indira Raman, Russell Fernald, Stuart Lipton, 
Cornelia Bargmann, Bruce McEwen, Daniel Margoliash and William Greenough.  
We continue the tradition this year by welcoming renowned scientist Dr. Margaret 
Wong-Riley.  Our symposium provides a shared environment for researchers of 
many disciplines, and thus, is a highly valued event for both faculty and students 
at The University of Texas at Austin and surrounding universities.   
 

We hope you enjoy this year’s symposium and thank you for participating! 
 
Leslie Ramsey & Megan Tipps 
Symposium Committee Co-chairs 
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13th Neuroscience Symposium, January 17, 2009 
Schedule 
 
 
8:30-9:00 Breakfast / Registration  

(Poster session set-up) 
 
9:00-9:15 Opening Remarks  

 Dr. Dan Johnston, Director of the Institute for Neuroscience 
Megan Tipps, Co-chair of Symposium Planning Committee 

 
9:15-9:45:  Andrew A. George 

Calcium-mediated change in neural intrinsic excitability in weakly electric fish, 
Apteronotus leptorhynchus and Eigenmannia virescens 

 
9:45-10:15:  Roseanna B. Ramazani 
  Drosophila melanogaster and the genetics of ethanol tolerance 
 
10:15-10:45:  Dr. David Ress 
  High-resolution fMRI in human visual areas 
 
10:45-11:00:  Break 
 
11:00-11:30:  Alexander T. Baugh 
  Challenging some assumptions in behavioral biology 
 
11:30-12:00:  Gayathri N. Ranganathan 

Impact of local intracortical synaptic input on neuronal spiking response in layer 4 network 
 
12:00-1:00:  Poster Session A (#1-26) 
 
1:00-2:00: Lunch 
 
2:00-3:00:  Poster session B (#27-54) 
 
3:00-3:30:  Sukant Khurana 
  Role of h-channels in the sound localization abilities of mammals 
 
3:30-4:00: Dr. Hans A. Hofmann 

From aggression to affiliation: how social behavior sculpts brains and genomes 
  
4:00-5:00:  Dr. Margaret Wong-Riley 
  Bigenomic regulation of cytochrome c oxidase in neurons 
 
5:00-5:15:  Closing Remarks  
  Leslie A. Ramsey, Co-chair of Symposium Planning Committee 
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KEYNOTE SPEAKER 
*Margaret Wong-Riley, PhD* 
Medical College of Wisconsin 
 
“Bigenomic regulation of cytochrome c oxidase in neurons” 
 
Cytochrome c oxidase or complex IV of the mitochondrial electron transport chain (COX or CO; EC 1.9.3.1) is 
the terminal enzyme that catalyzes the oxidation of its substrate, cytochrome c, and the reduction of 
molecular oxygen to water. Without COX, oxidative metabolism simply cannot be carried to completion.The 
strict reliance of neurons on oxidative metabolism enables COX to be a sensitive and reliable indicator of 
neuron’s metabolic capacity as well as its activity (Wong-Riley, 1989; Wong-Riley et al., 1998).  
COX is composed of 13 subunits; the largest 3 (I, II, and III) forming the catalytic core of the enzyme are 
encoded in the mitochondrial genome, while the other 10 (IV, Va, Vb, Via, b, c, Via, b, c, VIII) are encoded in 
the nuclear DNA. To form a functional holoenzyme, the two genomes have to coordinate to synthesize and 
assemble the 13 subunits in a 1:1 stoichiometry. Coordination of the two genomes poses a special challenge 
for neurons in that the mitochondrial genome in distal dendrites can be far away from the nuclear genome in 
the cell body. In addition, the ten nuclear-encoded subunit genes are located in different chromosomes. 
Are there transcription factors that can mediate such bigenomic regulation of COX in neurons? There are two 
viable candidates: nuclear respiratory factors 1 and 2 (NRF-1 and NRF-2) (Scarpulla, 2006). Both of them 
can indirectly regulate the expression of the 3 mitochondrial-encoded COX subunits by activating 
mitochondrial transcription factors A and B (TFAM, TFB1M, and TFB2M), which, in turn, enter into 
mitochondria and regulate the replication as well as the transcription of mitochondrial DNA (mtDNA). In 
addition, both of them have been reported to bind to the promoters of 2 or 3 COX subunit genes. The roles of 
NRF-1 and NRF-2 in neurons were entirely unknown.  
By means of in silico analysis, in vitro electrophoretic mobility shift and supershift assays, in vivo chromatin 
immunoprecipitation assays, site-directed mutagenesis of putative binding sites, and RNA interference, we 
found that NRF-2 regulates all 10 nuclear-encoded COX subunit genes in neurons (Ongwijitwat and Wong-
Riley, 2005; Ongwijitwat et al., 2006). More recently, using similar approaches, we found that NRF-1 also 
functionally activates all 10 nuclear-encoded COX subunit genes in neurons (Dhar et al., 2008). Thus, NRF-1 
and NRF-2 can be considered as master regulators of COX in neurons. 
Besides NRF-1 and NRF-2, an important coactivator known as peroxisome proliferator-activated receptor 
gamma coactivator-1α (PGC-1α) (Puigserver and Spiegelman, 2003) is also involved in the regulation of 
COX in neurons (Liang and Wong-Riley, 2006).  
The tight coupling between neuronal activity and energy metabolism can be extended to the transcriptional 
level by our very recent discovery that NRF-1 co-regulates both COX and NMDA receptor subunit NR1 and 
NR2b genes (Dhar and Wong-Riley, 2009). Thus, molecular mechanisms are in place for the exquisite 
control of energy-consuming synaptic transmission and energy generation in neurons. 
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Wong-Riley, M.T.T., Nie, F., Hevner, R.F. and Liu, S. (1998) Brain cytochrome oxidase: Functional significance and bigenomic 

regulation in the CNS. In: F. Gonzalez-Lima (Ed.) Cytochrome oxidase in neuronal metabolism and Alzheimer’s Disease. Plenum 
Press, New York, pp 1-53. 

 
 
 
Biography 
 
Dr. Margaret T.T. Wong-Riley received her BS and MA degrees from Teachers 
College, Columbia University, NY, majoring in Science Education. She was 
intrigued by neuroscience and went on for her PhD at Stanford University, CA 
(1970), working under H. J. Ralston, III. Her thesis work was on the primate visual 
system, an area that sustained her interest through her postdoctoral year in Rainer 
Guillery’s lab and into the next two decades in her own lab. In the late 1970’s, she 
serendipitously discovered that an endogenous mitochondrial enzyme, 
cytochrome c oxidase, can serve as a sensitive and reliable indicator of neuronal 
activity. The discovery of cytochrome oxidase patterns, especially in the primate 
visual cortex, has excited a generation of visual neuroscientists, including David 
Hubel (Nobel lauareate, 1981), and a new field of research was created. The 
Wong-Riley lab demonstrated in the visual and other systems that mature 
neurons are still plastic and can respond to functional perturbations with 
metabolic, structural, and functional adjustments. In recent years, her lab has 
been focusing on the molecular mechanisms of regulating cytochrome c oxidase, 
whose 13 subunits are encoded in two different genomes (mitochondrial and 
nuclear). Her other interests are the critical period of respiratory development, 
with implications for Sudden Infant Death Syndrome, and the therapeutic effects 
of near-infrared light on injured neurons. Through her years as Assistant and 
tenured Associate Professor at UCSF (1973-81) and as Associate and Professor 
at the Medical College of Wisconsin (1981-present), she has published over 130 
papers/chapters and hserved on many study sections and review panels, as well 
as on the editorial board of Visual Neuroscience. She was the invited editor of 
“Neuroscience Secrets” published by Hanley & Belfus. Among her honors are 
Martin Luther King Humanitarian Award, honoree at a symposium and a book, 
“Cytochrome Oxidase in Neuronal Metabolism and Alzheimer’s Disease” edited 
by Dr. F. Gonzalez-Lima, 1998, and recipient of “Roy and Sherrington Award” at 
the Gordon Research Conference on “Brain Energy Metabolism and Blood Flow”, 
Magdalen College, Oxford, UK, 2006.  
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STUDENT SPEAKER 
Alexander T. Baugh 
Ryan’s Lab 
Institute for Neuroscience, The University of Texas at Austin 
 
“Challenging some assumptions in behavioral biology” 
 
In this talk I will describe results from studies on sexual behavior that challenge some standard 
assumptions about behavioral development, auditory perception and complex behavior. Using a 
neotropical frog species I first examine when and how a sex- and species-typical behavior (conspecific 
phonotaxis) emerges during development. By doing so I will demonstrate that a sexual behavior 
presumably restricted to mature females is present in both sexes and that a sexually dimorphic ontogeny 
promotes the emergence of such behavior in males early in postmetamorphic development - long before 
such behavior might be demanded of the organism. This result is discussed in the context of assumptions 
regarding the development of learned versus unlearned behaviors. I will then describe a mate choice 
study that revealed categorical perception in frogs - the first 'lower' vertebrate now known to exhibit a 
perceptual mode that was previously considered an attribute of a restricted group of higher organisms. 
Finally, I will describe some studies that underscore how decision-making in a relatively simple system is 
more flexible than was previously assumed. Here I will use dynamic mate choice experiments to show 
how frogs update their mate choice strategies under temporally variable signaling environments. 
Collectively I will argue that constraints on sensory systems play a larger role in shaping behavior than is 
generally appreciated and that unstudied sources of variation may contribute significantly to the raw 
material for selection. 
 
 
 
 
 
Biography 
Alex received his Bachelors of Science in biology and chemistry at the University of Utah in 
2002. He subsequently worked on termite foraging behavior in South Africa, aggressive 
behavior of black bears in British Columbia, foraging behavior of high altitude shrews in the 
western U.S., and vocal development in white-crowned sparrows. He entered the INS in 
2004 and in 2005 began working with Dr. Michael Ryan on communication in a neotropical 
frog. His dissertation examines the development and execution of phonotaxis in tungara 
frogs. Alex is presently supported by the Homer Lindsey Bruce Endowed Continuing 
Fellowship. 
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STUDENT SPEAKER 
Andrew A. George 
Zakon’s Lab 
Institute for Neuroscience, The University of Texas at Austin 
 
“Calcium-mediated change in neural intrinsic excitability in weakly electric 
fish, Apteronotus leptorhynchus and Eigenmannia virescens” 
 
Weakly electric fish generate electric fields around their bodies through a specialized electric organ and 
use the electric organ discharge (EOD) for locating nearby objects and intraspecific communication.  A 
fish may be jammed by a conspecific’s EOD similar in frequency and, in turn, prevents jamming by 
transiently raising its own EOD.  This behavior is known as the jamming avoidance response (JAR) and a 
prolonged JAR results in a long-term frequency elevation (LTFE) of the fish's EOD that lasts for tens of 
minutes or hours upon cessation of the jamming stimulus.  LTFE is a form of sensorimotor adaptation 
whereby the EOD recalibrates to a new frequency value before returning back to baseline.  In two 
species of weakly electric fish, Apteronotus leptorhynchus and Eigenmannia virescens, the social 
structures of these species mirror their sensorimotor adaptation. In the wild, Apteronotus are solitary 
while Eigenmannia are often found in shoals.  As a consequence of their social structure, Eigenmannia 
has a higher propensity of being jammed and we have previously demonstrated that after application of a 
jamming stimulus, LTFE in Apteronotus decays back to baseline within 2 hours, whereas LTFE in 
Eigenmannia is persistent, lasting as long as 16 hours. A medullary pacemaker nucleus (PMn) controls 
the frequency of the EOD by eliciting one EOD for each PMn compound action potential.  Therefore, 
behavioral modulations of the EOD are a direct reflection of the changes in PMn firing rate for both fish. 
The JAR and induction of LTFE are mediated through the activation of NMDA receptors expressed in the 
PMn.  Using an A. leptorhynchus in vitro slice preparation, we are testing the hypothesis that two major 
effectors of calcium-dependent phosphorylation and dephosphorylation, PKC and Calcineurin (PP2B), 
play important roles in maintaining LTFE. Our data indicate that the events mediated by these two 
enzymes significantly contribute to the maintenance of LTFE.  We find that the application of two PP2B 
antagonists, cyclosporin A (10nM) and FK506 (3uM) significantly enhances PMn intrinsic excitability and 
leads to an increase in duration of LTFE whether induced by tetanic stimulation or NMDA application. 
Conversely, application of a myristolated oligopeptide against the catalytic domain of PKC significantly 
attenuates LTFE.  We speculate that a possible determinant of the dramatic difference in LTFE between 
these two species might occur simply by species differences in the ratio of kinase to phosphatase activity 
in the PMn. Supported by NIMH R01 MH56535 and F32 NS046949. 
 
 
Biography 
Andrew George received his B.S. in Cellular and Molecular Biology from 
Arizona State University in 1998.  Upon graduation, Andrew worked as a 
research assistant at the Barrow Neurological Institute in Phoenix, AZ where 
he investigated the molecular etiology of Parkinson’s and Alzheimer’s disease.  
In 2003, he began his graduate studies at the University of Texas at Austin 
and joined the laboratory of Dr. Harold H. Zakon in the Department of 
Neurobiology.  His current research examines the neural basis of behavior, 
specifically how differences in social structure are mirrored by calcium-
mediated changes in neural intrinsic excitability.   
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STUDENT SPEAKER 
Sukant Khurana 
Golding’s Lab 
Institute for Neuroscience, The University of Texas at Austin 
 

“Role of h-channels in the sound localization abilities of mammals” 
 
Medial superior olive (MSO) is a brainstem structure involved in localization of low frequency sounds in 
the horizontal axis, an ability crucial for survival of animals. At the cellular level, MSO neurons transmit 
sound localization cues by performing binaural coincidence detection. To perform this computation MSO 
neurons must detect sub-millisecond inputs and they must do so at frequencies approaching 2 kHz. My 
work has shown that hyperpolarization-activated nonspecific cation (h) channels are critical for this 
function of MSO. H-channels, which open on hyperpolarization and have slow kinetics (~30ms to 1s), are 
known to regulate the input, integration and cellular plasticity in many CNS neurons, which operate over 
time scales of 10s to 100s of milliseconds. What can be the role of these slow channels in sub-
millisecond time encoding neurons? I have addressed this question by using patch-clamp recordings from 
rodent brainstem slices. My recordings indicate that h-channels are expressed in a high density in MSO 
neurons (~63 nS) and have an unusually depolarized activation range (Vhalf = -60mV). H-channels enable 
a depolarized resting potential of MSO (-58mV) further recruiting low voltage-activated potassium 
conductances. Thus, h-channels contribute both directly and indirectly to large resting conductances, 
which in turn speeds voltage changes, conferring sub-millisecond time resolution to binaural coincidence 
detection. Further experiments show that this role of h-channels is dynamic. Trains of excitatory 
potentials result in a cumulative deactivation of h-channels, which in turn result in a frequency and 
amplitude dependent increase in the input resistance of MSO neurons. H-channels act as integrators of 
net depolarization and counteract the decrease in MSO output due to synaptic depression. Hence, h-
channels play a dual role in MSO neurons: enabling MSO neurons to operate at sub-millisecond time 
scales and secondly to dynamically regulate the output of MSO neurons over trains of inputs. Finally, the 
role of h-channels is not present at hearing onset and is actually established progressively in the first 
week of auditory experience. I observed that h-channel properties mature due to subunit changes and 
underlying signaling pathways. These results raise the intriguing possibility that there is a causal link 
between auditory activity and the maturation of intrinsic conductances, a promising direction for future 
studies. 
 
Biography 
Sukant Khurana was born and raised in New Delhi, India, in a family of academicians, heavily immersed in 
linguistics, poetry, history and political science. During his B.Sc. (Hons.) Microbiology, at the University of 
Delhi, he was drawn to molecular evolution and microbial ecology. He started neuroscience research 
career during his M.Sc. (Molecular Biology), under the guidance of Prof. Obaid Siddiqi at the National 
Center for Biological Sciences (Tata Institute of Fundamental Research), Bangalore, India. While working 
in a chemosenstaion lab, Sukant primarily studied the learning and memory in the fruit fly larvae. His 
master’s work established existence of long-term memory in larvae, relation between different phases of 
larval memory, demonstrated a preferential carryover of a component of memory to adult stage. During his 
stay in Bangalore, he was also involved in the screening of mutants involved in the olfactory and 
conditioning pathways towards a molecular dissection of behavior. His Ph.D. research has focused on 
studying the role of intrinsic properties of time encoding auditory neurons, using electrophysiological 
approaches. His broad research goal in long run is the scientific search of “engram of memory” using a 
combination of behavioral, genetic, electrophysiological and computational approaches. Apart from 
neuroscience research, he is a visual artist and art critic. He has painted professionally in India for a brief 
duration before moving to Austin. He writes newspaper articles on issues like science policy, minority and 
women issues, security and foreign policy of India.  
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STUDENT SPEAKER 
Roseanna B. Ramazani 
Atkinson’s Lab 
Institute for Neuroscience, The University of Texas at Austin 
 
“Drosophila melanogaster and the genetics of ethanol tolerance” 
 
Drosophila melanogaster offers both elegant tools for gene identification and an underutilized but 
expanding model system for the study of ethanol related behaviors. Behaviorally, fruit flies show a 
biphasic response to ethanol (with hyperactivity upon initial exposure, followed by sedation) and develop 
rapid tolerance to ethanol sedation. Tolerance is defined as a reduction in an effect of a drug caused by 
prior exposure to the drug. Flies that have received a prior sedating dose of ethanol will recover faster 
from sedation than flies that are being sedated for the first time. This sedation recovery assay is thought 
to be analogous to the loss of righting reflex induced by ethanol in mammals. By using an automated 
system in which a camera records pictures of the flies and digital image manipulation analyzes when they 
are moving, large numbers of mutant flies can be screened for a loss of tolerance phenotype. On the first 
day, half of the flies are exposed to ethanol vapor until they all become sedated. On the second day, they 
are all sedated and then moved to fresh air. The camera analysis system detects their "recovery time," 
the time at which they begin moving again. This method was used to screen a collection of chromosomal 
deletions, which are mutations that effectively knock out multiple genes, yielding several candidate 
regions. Using the results of this screen, other mutations (deletions covering smaller regions, conditional 
overexpression mutants, and knockout mutations) are being screened to determine which genes were 
specifically responsible for the phenotype. We anticipate that the identification of these genes will 
contribute to our understanding of the ways in which genetics and ethanol interact. 
 
 
 
Biography 
Roseanna Ramazani earned Bachelor of Science degrees in Cell and Molecular 
Biology and Psychology at Tulane University in 2001. As an undergraduate, she 
worked in the lab of Gary Dohanich, studying the effects of estrogen on working 
and reference memory using ovariectomized rats and the Morris Water Maze 
test. After earning her bachelor's, she worked as a technician in the lab of 
Richard Harlan, studying morphine dependence using conditioned place 
preference. In Fall of 2003, she entered the graduate program at the University of 
Texas at Austin, and is conducting her thesis work with Nigel Atkinson, studying 
the genetics of ethanol tolerance using Drosophila melanogaster as a model 
system. 
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STUDENT SPEAKER 
Gayathri N. Ranganathan 
Koester’s Lab 
Institute for Neuroscience, The University of Texas at Austin 
 
“Impact of local intracortical synaptic input on neuronal spiking response in 
layer 4 network” 
 
One of the central questions of sensory systems neuroscience is how external information is represented and 
assimilated in the primary sensory cortices. The cortical layer 4 (L4) is one of the main targets of this 
information. L4 neurons receive the input through thalamocortical connectivity and they are also extensively 
connected to each other forming a recurrent network. It has been shown that information processing takes 
place through sparse spatiotemporal spiking of neurons within cortical networks. Why a specific group of L4 
neurons respond to a particular input has been mostly explained by patterns of feed forward connectivity from 
the thalamus. (Chung and Ferster,1998). However, separate studies show that cortical neurons exhibit higher 
selectivity to thalamic inputs in their supra-threshold responses with functional local cortical connections than 
in their sub-threshold responses with local connections silenced (Bruno and Sakmann, 2006; Liu et al, 2007). 
In addition, networks in the layers 2/3 and 5 of visual cortex have revealed highly specific patterns of synaptic 
connectivity and distributions of synaptic efficacy among neurons, forming sub-networks (Song et al. 2005; 
Yoshimura et al, 2005; Kampa and Stuart, 2006). However, it is not known whether the specific connectivity 
and distribution of synaptic efficacy within L4 recurrent network, play a significant role in determining which 
neurons spike in response to an input. We hypothesize that neuronal spiking probability in response to an input 
is significantly impacted by specific patterns of intracortical connectivity or distribution of synaptic efficacies 
among these connections or both. Testing our hypothesis requires simultaneously recording the activity of 
several neurons identifying whether they responded for a particular input and when, and the synaptic 
connectivity between them. We developed a two-photon random-access scanning microscope using which we 
have been able to detect single spikes from the L4 neurons, identifying the responsive ones, and quantifying 
the timing of their spikes relative to thalamic stimulus. From the relative spike timings between pairs of firing 
cells, we will deduce the presence of excitatory or inhibitory connectivity or the absence of either. We will 
compute the probability of spiking of a neuron conditional that it receives intracortical input from one or more 
cells and the unconditional spiking probability and compare the values. Our hypothesis will be validated if the 
conditional probability values significantly differ from the unconditional firing probability. Results from our study 
will provide experimental evidence that can indicate if processing in L4 network is better described by 
computational models that depend critically on patterns of local synaptic connections or on specific distribution 
of synaptic efficacies.  
 
Biography 
Gayathri Ranganathan received her B.S degree in Biotechnology from Vellore Institute of 
Technology, Vellore, India, in 2005. She is currently working towards the Ph.D. degree in 
Neuroscience from the Institute for Neuroscience at University of Texas, Austin. Her 
research interests include information coding and processing within neuronal networks in 
the cortex.  
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FACULTY SPEAKER 
Hans A. Hofmann, PhD 
Section of Integrative Biology, Institute for Neuroscience, Institute for Cellular & Molecular Biology, The 
University of Texas at Austin 
 
“From Aggression to Affiliation: How Social Behavior Sculpts Brains and 
Genomes” 
 
What are the neural and molecular mechanisms that allow brains to respond to social change? We 
exploit the complex behavior and astonishing diversity of African cichlid fishes to examine this question at 
different time scales. Female reproductive physiology is crucial for mate selection, yet how the 
neuroendocrine and molecular events associated with female sexuality govern social decision making is 
poorly understood. We show how hormonal profiles and sexual behaviors in concert with genomic 
responses to sexual stimuli provide mechanistic insights into female mate choice. Next, we conducted a 
molecular systems analysis of the preoptic area, a forebrain neuroendocrine integration center, and 
identified numerous gene modules associated with specific traits (e.g., aggression, courtship behavior, 
condition). One of those genes, arginine vasoctocin, is regulated in a complex and contrasting manner 
depending on social status. We then found that the startle-escape system in this species is socially 
modulated, which now allows us to analyze hormones and behavior in relation to the electrophysiological 
and molecular events of a single neuron, the M-cell. 
 
Supported by NIH, NSF, DoD and the Alfred P. Sloan Foundation. 
 
Biography 
Dr. Hans A. Hofmann studied biology at the University of Würzburg, Germany, and obtained 
an MS degree in animal physiology in 1993 from the University of Tübingen, Germany. His 
master’s thesis (prepared under the guidance of Drs. Deszö Varju and Jochen Zeil) used a 
systems biological approach to analyze visual landmark orientation in mosquitoes. For his 
doctoral studies, which he conducted under the supervision of Drs. Franz Huber and Klaus 
Schildberger, at the Max-Planck-Institute at Seewiesen and at the University of Leipzig, 
Germany, he examined the neural basis of aggression in insects and how the social 
environment controls its occurrence. He was awarded a Ph.D. in biology in 1997 from the 
University of Leipzig. Dr. Hofmann spent then several years as a postdoctoral researcher with 
Dr. Russell Fernald at Stanford University, where he conducted pioneering work into how 
social context regulates somatic growth in cichlid fishes and how the neuropeptide 
somatostatin might control both growth and social dominance behavior. In 2000, Dr. Hofmann 
was awarded a prestigious Grass Foundation Fellowship in Neuroscience, which allowed him 
to pursue his research at the Marine Biological Laboratory in Woods Hole, MA. From 2001 to 
2006 Dr. Hofmann was a Bauer Genome Fellow and principal investigator at Harvard 
University. During this time, he created a multitude of genomic resources for cichlid fishes and 
pioneered the genomic and systems biological analysis of socially controlled behavior within 
an organismic framework. Since 2006, Dr. Hofmann has been an Assistant Professor of 
Integrative Biology as well as a Fellow at the Institute for Cellular and Molecular Biology at 
The University of Texas at Austin. In 2008, he received an Alfred P. Sloan Foundation 
Fellowship and was awarded the Frank A. Beach Early Career Award from the Society for 
Behavioral Neuroendocrinology.
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FACULTY SPEAKER 
David Ress, MS, PhD 
Neurobiology, Psychology, and Imaging Research Center, The University of Texas at Austin 
 
“High-resolution fMRI in human visual areas” 
 
Functional magnetic resonance imaging (fMRI) offers great promise in resolving brain functional at the critical spatial 
scales of cortical columns and laminae, as well as sub-cortical nuclei. However, with current MRI technology, 
achieving the necessary spatial resolution is very challenging. Special techniques are required, including particular 
MRI pulse sequences, the use of surface coil arrays, selective shimming, and novel image processing schemes. 
New techniques are under development for distortion corrrection, outer-volume suppression, and volume 
segmentation. Despite the difficulties, it has been possible to utilize high-resolution fMRI to perform useful 
measurements. For example, we have used such techniques to measure the laminar profile of functional activity in 
human early visual cortex (see Figure). The profile has stereotypical shape that can be characterized using a root-
mean-square width moment to create a functional thickness metric for the cortical gray matter. Functional thickness 
measurements obtained using fMRI are shown to be closely correlated with anatomical gray-matter thickness 
measurements obtained using structural MRI. These techniques may have application to studies of 
neurodegenerative diseases. A second application of high-resolution 
fMRI concerns the measurement of  visual responses in the superior 
colliculus (SC). Such measurement are particularly challenging because 
its depth of SC in the brain reduces available signal-to-noise ratio. 
However, by careful sequence tuning, we have developed the ability to 
detect visual signals in SC with 1.3-mm sampling. Our measurements 
confirm, in detail, the expected retinotopic organization of SC with 
azimuth for direct visual stimulation using standard rotating contrast 
displays. These retinotopically organized signals are strongest in the 
superficial layers of the SC, but may also be present in the deeper 
layers. Remarkably, we also observe similarly organized maps of covert 
visual attention that are driven entirely by endogenous cues during an 
orientation discrimination task. 
 
Biography 
David Ress received his Ph.D. in Electrical Engineering at Stanford University at 1988. 
He is conducting research into the multiscale structure of visual processing in the human 
brain. For example, at the scale of a few centimeters, the cerebral cortex exhibits multiple 
interconnected areas that each forms a retinotopic map of visual space. At the 1-mm 
scale, these visual areas exhibit finer variations: a columnar architecture across the 
cortical surface, and a laminar architecture within the depth of cortex. Other small sub-
cortical brain regions, such as the superior colliculus, also exhibit retinotopic and laminar 
structures on the millimeter scale. Using invasive neural recording methods in non-human 
primates, much knowledge has been gathered concerning the details of how these 
structures facilitate visual processing, but it would be extremely useful to obtain similar 
information directly from the awake, behaving human brain. The major tool for this 
research is high-resolution functional magnetic resonance imaging (fMRI), which can 
resolve functional activity in visual cortex with <1-mm spatial sampling. The use of high-
resolution fMRI should further the understanding of the columnar and laminar basis of 
visual computations in the human brain. His laboratory has particular interest in 
determining how human early visual areas process low-level, retinotopic visual inputs such 
as the magnocellular and parvocellular data streams, and how these inputs interact with 
top-down processes such as visual attention.  
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C.C. RUMSEY1,2, K. HARRIS2, C. BAJAJ2 & D. 
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crowned sparrows 
K. SINGLETARY1, L. SIMPSON1, C. SAGUM1 & Y. 
DELVILLE1 
1Institute for Neuroscience, University of Texas at Austin 
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