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Dear Friends,

There is no getting around it: we have been through some tough times 
this year and we will undoubtedly continue to face new challenges over 
the next several months or perhaps longer. Yet even as we lament for 
our pre-pandemic routines, we move on with a strengthened resolve 
to continue our important work. Trial-and-error is what science is all 
about.

Research is experimentation, trying new tools to address age-old questions. Applying 
lessons learned in the past to map out novel ways to explore ideas in the future. Solid 
research involves following a conviction through difficult times while remaining 
nimble enough to redirect attention when new challenges—or opportunities—arise.

I must say I have been most 
impressed with our researchers 
this past year. Before 
COVID-19, the trajectory 
of accomplishments in grant 
funding, publications and 
scientific advancements was 
already increasing in the 
department and the Institute. 

Then, when forced out of their laboratories by an emerging virus, our Principal Investigators (PIs) found 
a way to recapture momentum through new activities. Within a few weeks, as work shifted to home sites, 
regular Zoom meetings were established, new tasks distributed and teams reconfigured, data continued to 
be analyzed, manuscripts drafted, and a new work-from-home environment began to thrive. 

While nothing replaces what can be done at the bench, in this new configuration, productivity was maintained and 
remarkably, in some cases, increased. Indeed, 129 publications went to press by our faculty this year. It is this resolve 
that propelled the department of Physiology & Neuroscience in 2020 to be named #1 in the nation for NIH funding by 
the Blue Ridge Medical Institute. And thankfully, we are gradually returning to our laboratories, even if in split shifts to 
accommodate best safety practices.

The accomplishments that are in the pages that follow come from 78 graduate students just starting their studies, 45 
postdocs continuing their training and all levels of faculty, who keep their eye on the prize even amid unexpected 
distractions. Thank you for taking the time to read their stories, to discover their passion. We can all use a bit of inspiration 
right now and these researchers definitely provide it.

Stay safe and all the best,

Betza

“Fresh activity is the only means of 
overcoming adversity.”

—Johann Wolfgang von Goethe

Letter from 
the Director

History and 
Mission

It takes a true visionary to anticipate years ahead of time, the 
best approaches toward addressing the growing problem of 
neurodegenerative diseases in our population, years before it would 
become a worldwide major health and economical problem. Two decades 
ago, having experienced the devastation of Alzheimer Disease (AD) in his 
own family, entrepreneur Selim Zilkha turned his attention from 
building and overseeing successful multinational corporations and other 
renewable energy enterprises, to provide to the Keck School of Medicine of 
USC resources to establish an Institute in his name, a biomedical research home 
for studies of the aging brain, specifically Alzheimer’s and related diseases 
. Combined with an endowment by the WM Keck Foundation, the Zilkha 
Neurogenetic Institute came online in 2003.

In the years since, a community of scientists has grown, with investigators who look into 
fundamental neural networks associated with vision and hearing working side-by-side with 
protein structure scientists who are trying to understand the effects of protein folding and 
misfolding in the brain. One research group is examining how placental function affects 
fetal brain development while another looks into which genes are involved in memory loss 
associated with Alzheimer’s disease. Another principal investigator (PI)’s group studies 
genetic risk factors and molecular mechanisms underlying schizophrenia and other psychiatric 
disorders, and applies this knowledge to Alzheimer’s, and in an adjacent lab, a physician-
scientist pursues next-generation genomic and epigenomic profiling to study the behavior of 
various brain tumors. Faculty are looking at Alzheimer Disease itself from many different 
angles, including the effects of major genetic risk factors on the vascular system of the brain 
and their effects on cognitive decline and dementia. 

Collaborations between groups are expanding our knowledge, even as the next generation of scientists are being trained 
by these same researchers. How does ischemic stroke influence one’s chances of developing Alzheimer’s? How leaky 
blood vessels break the blood brain barrier in the hippocampus, brain center for memory and other cognitive function, 
causing cognitive impairment? What is the role of prions, amyloid-beta and TAU? How do we use these results to develop 
new therapies for Alzheimer’s and related diseases? What can we be pursuing now to come up with new treatments and 
prevention of dementia for the future?

Using animal models as well as running experiments in Drosophila and C elegans, and deploying high-performance 
computer models incorporating high-resolution imagery, principal investigators are using cutting-edge approaches to 
answer these questions and more, applying gold standard research processes and sharing the results with their colleagues. 
The Zilkha Institute is home to two different nuclear magnetic resonance (NMR) imaging systems, as well as a 7T 
magnetic resonance imaging (MRI) system combined with positron emission tomography (PET) to examine structures 
at the cellular level. Core instrumentation available to researchers includes a transmission electron microscope (tEM), 
several confocal and multiphoton microscopes, as well as a sophisticated biomarker core.

The Zilkha Neurogenetic Institute and faculty within the department of Physiology & Neuroscience are devoted to the 
mission as stated by Mr Zilkha and Mary Hayley, to “arrest and reverse” Alzheimer’s and neurodegenerative disease. We 
welcome your participation.
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Frank Attenello MD MS

Assistant Professor,
Neurological Surgery

Areas of Research
Genomics
Vascular

 Brain Tumors

Areas of Research
Imaging
Diagnostic Imaging
Vibrometry

Inner Ear Mechanics
Middle Ear Mechanics

Brian Applegate PhD

Visiting Professor,
Otolaryngology

Dr. Applegate received his B.S. in chemistry from Wright State University and his M.S. and Ph.D. in 
chemistry from The Ohio State University. After completing a postdoctoral fellowship in the Department 
of Chemistry at the University of North Carolina at Chapel Hill, working on water cluster growth in 
superfluid helium, he joined the Biophotonics group at Duke University directed by Prof. Joe Izatt. 
While at Duke, he won a National Institutes of Health postdoctoral fellowship award. Upon completing 
his fellowship he joined the Department of Biomedical Engineering at Texas A&M University where he 
worked for over a decade. In early 2019 he moved his lab to the University of Southern California to the 
department of Otolaryngology–Head&Neck Surgery. Research in his lab has been supported by grants 
from the National Institutes of Health, the Department of Defense, and the National Science Foundation, 
including an NSF CAREER award.

Over the last decade we have been working on technologies for functional imaging of the ear. The 
resulting devices are capable of measuring vibrations of the middle and inner ear with picometer 
(~4x10-11 inches) scale sensitivity and micron scale spatial resolution. Multiple devices have been 
developed to image the middle and inner ear of living animals and human patients. Our approach is 
uniquely able to measure the morphology and vibratory response of the intact living inner ear (cochlea) 
in animal models of hearing loss. They have been used to study inner ear mechanics, advancing our 
understanding of the healthy and diseased ear. For clinical medicine, these devices are being investigated 
as diagnostic tools and for monitoring disease progression and response to therapy. They can provide 
morphological and functional vibratory images of the human middle ear and potentially the inner 
ear, providing information to the clinician that is currently not available. The lab is also engaging in 
translational activities that would see the best of these technologies developed into commercial medical 
devices that could ultimately be incorporated into regular clinical practice. 

Q. How did you get into your area of expertise? 
A. I was starting up my lab at Texas A&M after training in biophotonics at Duke University when a laser 
salesman asked me to talk with a hearing researcher at Baylor College of Medicine who was interested in 
the laser that I had just purchased. In our conversation we realized that a collaboration would be fruitful, 
and that is when my research start diverging from simply developing imaging technology to developing 
imaging technology to investigate the inner ear.

Q. What are the questions that drive your research?
A. We are working hard to translate the technologies that we have developed for imaging the mouse inner 
ear to technologies that could be used for diagnostics in the hearing clinic. Overcoming issues related to 
the larger size and increased light scattering in the human temporal bone occupy much of our time.

Q. What scientific questions are you most curious about?
A. I am very excited to be collaborating on a project to investigate cochlear synaptopathy following ear 
trauma. The work will help us understand how a potential therapy, which we investigated previously, 
rescues cochlear synapses post trauma. 

Frank Attenello is an Assistant Professor of Neurosurgery specializing in treatment of primary and 
metastatic brain tumors in his surgical practice and laboratory. Research in the laboratory focuses on 
mechanisms of cortical response to cellular stress and injury in the brain, and mechanisms of glioblastoma 
growth and chemotherapy resistance. Special emphasis is placed upon the role of long noncoding RNAs 
and pericytes in cell stress. Our laboratory utilizes functional CRISPR-based screens, primary patient-
derived tumor models and transgenic models for study.

Dr. Attenello received combined BS/MS degrees in Molecular Biochemistry and Biophysics from Yale 
University. He then received his medical degree from Johns Hopkins University School of Medicine, 
where he received the institutional Harvey Cushing Neurosurgery Award and the Ronald L. Bittner 
national Neuro-oncology research award. His work on glioblastoma and neural stem cells at Johns 
Hopkins was supported by a fellowship from the Howard Hughes Medical Institute. He then completed 
neurosurgical residency at the University of Southern California, with a postdoctoral fellowship in tumor 
genetics at the University of California, San Francisco.

Q. How did you get into your area of expertise? 
A. As a brain tumor surgeon, I regularly treat patients with malignant tumors. The most common of these, 
glioblastoma, has a prognosis of 1 year survival despite tumor removal, chemotherapy and radiation 
therapy. More promising treatments are therefore critical to improving prognosis, and brain tumors 
leverage a cell stress response to develop resistance to known treatments. Cell stress similarly modulates 
the cortical response to traumatic brain injury, and a better understanding of cell stress may improve 
patient recovery from neurological injury.

Q. What are the questions that drive your research? 
• What are the mechanisms by which cell stress modulates response cortical and tumor responses to 

injury (trauma and chemotherapy)? 
• Do noncoding RNAs offer a novel therapeutic and treatment target when modulating these 

mechanisms of cell stress?

Q. What scientific questions are you most curious about? 
• What role does physiologic cell stress have in modulating common cortical pathologies? 
• Can treatment and trauma related cortical cell stress be altered to improve patient outcomes?

https://keck.usc.edu/zilkha/faculty/faculty/Frank-Attenello/ 

https://keck.usc.edu/zilkha/faculty/faculty/Frank-Attenello/ 
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Karen Chang PhD

Associate Professor 
Physiology and Neuroscience

Areas of Research
Neurological Disorders 
and Synaptic Functions 

Neurophysiology
Areas of Research

Alzheimer Disease and 
Related Disorders
Circuits

Neurological Disorders 
and Synaptic Functions
Vascular

Alexandre Bonnin PhD

Associate Professor,
Physiology and Neuroscience

Dr. Alex Bonnin’s research program aims at understanding the molecular mechanisms underlying 
the developmental origins of mental disorders. The current focus is on deciphering how maternal and 
environmental factors shape fetal brain development and have long-term consequences on offspring brain 
function throughout life. These studies will ultimately provide new clues into the developmental origins 
of mental health‐related disorders in humans, such as schizophrenia and possibly Alzheimer disease. 

Dr Bonnin’s research focuses on the neurotrophic functions of the early serotonergic system, which is 
important for the refinement of neuronal circuits formation in utero, and therefore is critical for normal 
fetal brain wiring. Dr Bonnin’s group is pursuing a translational approach, working with OB/GYN and 
Maternal-fetal Medicine Division at LAC+USC, aiming at understanding and potentially reducing the 
effects of maternal infections during pregnancy as well as the use of therapeutic drugs, in particular 
antidepressants, on fetal brain development 

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work?
A. The Bonnin lab started a new research direction which investigates the short- and long-term 
consequences of major inflammation during pregnancy on blood-placenta and blood-brain barriers 
formation and function in the offspring. This project uses cutting-edge live MRI techniques in mice to 
explore vastly understudied mechanisms and factors contributing to Alzheimer’s disease etiology. 

The rigorous approach monitors prenatal inflammation effects on blood-barriers formation and function 
longitudinally, from the fetal to the postnatal and adult stages of offspring life. These techniques are 
combined with behavioral measures and post-mortem histochemical quantification, throughout the 
lifespan, of specific molecular markers of blood-barriers establishment and function and of Alzheimer’s 
disease-related and neurovascular pathologies. Furthermore, the influence of “gene by environment 
interactions” is being investigated by testing the impact of prenatal inflammation on the severity of 
phenotypes in well-characterized transgenic mouse models of Alzheimer’s disease. This project will 
provide invaluable insights and open new avenues of research into the developmental origins of this 
devastating disease.

Dr. Karen Chang is an associate professor at the University of Southern California. She obtained her 
PhD from the University of California, San Diego, and did her postdoctoral study at the National 
Institutes of Health. Since starting her own lab at USC in September of 2009, Dr. Chang has been 
investigating how neurons maintain reliable communication and adapt to changes in neuronal activity in 
normal and diseased state. In particular, Dr. Chang is interested in investigating mechanisms regulating 
efficient recycling of synaptic vesicles, and the cellular mechanisms underlying structural plasticity. 
An understanding of these fundamental processes will ultimately provide insights into strategies for the 
treatment of neurological disorders associated with synaptic dysfunctions. 

Q. How did you get into your area of expertise? 
A. I have always been fascinated by how genes and environment impact one’s behavior and influence 
susceptibility to different diseases. I therefore chose to use a powerful genetic model system, Drosophila 
melanogaster, to study the genetic and molecular basis of behavior and neurological disorders.

Q. What are the questions that drive your research?
• How do neurons maintain reliable communication across a wide range of neuronal activities?
• What are mechanisms underlying synaptic plasticity, the process by which neurons modify their 

structure and function to adapt to changes in stimuli.
• How do genetic mutations affect fundamental neuronal processes and contribute to behavioral and 

neurological disorders.

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work?
A. While studying the underlying cause of a shortened lifespan mutant, we noticed that the mutant also 
showed male sterility. In order to understand the molecular function of the gene, we investigated the cause 
of male sterility by analyzing germline stem cells in testis. These experiments led us to discover that 
the gene encodes a protein that activates an important cell adhesion pathway required for germline stem 
cell health. Interestingly, such pathway is also conserved in the nervous system. We further discovered 
that this protein is released by neurons in response to intense neuronal activity, which then triggers acute 
remodeling of the synapse. These findings led to a large-scale project aimed at delineating signaling 
pathways underlying structural plasticity. In brief, by studying male sterility, we ended up learning a lot 
about how neurons maintain stable communication as well.

https://keck.usc.edu/zilkha/faculty/faculty/Karen-Ting-Chang/https://keck.usc.edu/zilkha/faculty/faculty/Alexandre-Bonnin/

https://keck.usc.edu/zilkha/faculty/faculty/Karen-Ting-Chang/
https://keck.usc.edu/zilkha/faculty/faculty/Alexandre-Bonnin/
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Robert Chow MD PhD

Professor 
Physiology and Neuroscience 

Areas of Research
Molecular control of 
exocytosis
Single-Cell RNAseq

Amperomtric recording 
of exocytosis
TIRM imaging

Areas of Research
Vision/Eye
Circuits

Huntington disease
Alzheimer disease

Jeannie Chen PhD

Professor 
Physiology and Neuroscience

Dr. Chen received her Bachlor degree in Biochemistry from Occidental College. She continued her 
doctorate training in Biochemistry, specializing in the role of DNA methylation in development and 
cancer under the guidance of Peter Jones, Ph.D. at the Norris Cancer Center, USC. For her postdoctoral 
training, Dr. Chen joined the laboratory of Mel Simon, Ph.D., at Caltech where she investigated G-protein 
signaling in photoreceptor cells in transgenic mouse models.

The major focus of my laboratory is to study sensory neuron signaling and mechanisms of retinal 
degeneration and neurodegeneration using cell culture and mouse models, many of which we generated. 
Through interdisciplinary collaboration, we deciphered basic mechanisms of sensory neuron signal 
transduction and disease pathogenesis. In collaboration with the Langen group, we showed that amyloid 
oligomers and fibrils are present in drusen, the extraocular deposits which are hallmark for aging eyes 
and eyes with age-related macular degeneration. In response to death and dysfunction of sensory neurons, 
the downstream neural circuitry exhibits plastic changes and can acquire new connectivity. We are 
investigating these changes and how they may negatively impact recovery of sensory function.

Q. What scientific questions are you most curious about?
A. I am interested in how neurons are selectively vulnerable to genetic mutations, and in how neural 
circuits adapt to sensory neuron loss or loss of other primary neurons.

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work?
A. I have a new research area in Huntington disease due to a new interdisciplinary collaboration with 
Drs. Rich Roberts and Ralf Langen. Huntington’s disease is caused by polyglutamine expansions in the 
huntingtin protein. These polyQ expansions make the huntingtin protein, and its naturally occurring 
exon1 fragment (Httex1), more aggregation prone. This aggregation is a step-wise process, with distinct 
conformations of Httex1 being displayed in each step. Dr. Langen has succeeded in biochemically 
synthesizing and isolating these structurally distinct conformers in the test tube, and Dr. Roberts has used 
his elegant mRNA display methodology to screen for small peptides that bind these conformers. My 
role is to test the efficacy of these peptide binders in mitigating Httex1 aggregation in cell culture and 
animal models. If successful, these new research efforts may unveil new biomarkers and therapeutics for 
Huntington disease.

Robert Chow trained in classical electrophysiology and membrane biophysics in the labs of Clay Armstrong (U 
Penn, Lasker Award, 1999) and Erwin Neher (Max Planck Institute, Nobel Prize in Physiology or Medicine, 1991). 
For many years the Chow laboratory has focused on fundamental mechanisms of exocytosis. Recently, we have 
begun to investigate the role of monophthalate plasticisers in the pathoetiology of Alzheimer’s Disease. Plastics are 
ubiquitous, and plasticizer additives have deleterious health effects. Adding to the previously known dangers, we 
have shown with the Langen lab (ZNI, Biochemistry) that certain of these additives cause acceleration of misfolding 
of proteins (amyloid) believed to play key roles in the pathoetiology of Alzheimer’s and other diseases. With the 
Town lab (ZNI, Physiology & Neuroscience) we have preliminary data suggesting that ingestion of low-dose 
plasticizers over a year acceleratse appearance of A-beta plaques and cognitive defects in a rat Alzheimer model. 

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A. My collaborator departed USC, and our collaborative project has stuttered along. Jeannie Chen has stepped in 
to facilitate continuation of the work. COVID-19 has put much of our wetbench work on hold for almost 6 months. 
Two students defended their theses (over Zoom!), and we have focused on writing papers on their projects. 

Q. How did you get into your area of expertise? 
A. While in university, I became fascinated by the elegance of cellular biophysics. I loved the multidisciplinary 
nature of the research, which spanned expertises in neuroscience, electronics, computer programming, molecular 
biology, advanced microscopy. I was fortunate to train with leaders in the field, and continued to develop my 
expertise in the area of molecular control of exocytosis, and I have recently expanded to other areas. 

Q. What are the questions that drive your research?
• How is the process of exocytosis (single vesicle secretion) orchestrated?
• How do ion channels help shape the developing feather bud?
• What is the difference between normal hippocampal neurons versus neurons that participate in epileptic circuits. 
• How to plasticizers contribute to the development of Alzheimer’s Disease and other amyloid diseases

Q. What scientific questions are you most curious about?
• How do molecules orchestrate the membrane fusion event in exocytosis?
• What ion channels contribute to the standing current that envelopes a developing feather bud?
• What is calcium elevation so essential for feather bud elongation?
• Can we use electrophysiology and single-cell RNA analysis to identify the differences between normal neurons 

and neurons that participate in epileptic seizure activity?

Q. Do you have a graduate student or postdoc whose work might be particularly engaging for a lay 
audience? What is that person’s interests, recent progress and hopeful trajectory? 
A. Victoria Wolseley is a promising new graduate student in NGP. She started in my group as an MSc student, then 
worked for about 5 years as a technician on a Single-Cell U01. She joins NGP this fall, and is being supervised 
by me and Michael Bonaguidi. She is an excellent electrophysiologist/single-cell transcriptome biologist, who is 
keen to understand the mechanisms leading to epilepsy. She has a manuscript in preparation on a new neuron she 
identified in developing human fetal brain. 

https://keck.usc.edu/zilkha/faculty/faculty/Robert-Hsiu-Ping-Chow/https://keck.usc.edu/zilkha/faculty/faculty/Jeannie-Chen/

https://keck.usc.edu/zilkha/faculty/faculty/Robert-Hsiu-Ping-Chow/
https://keck.usc.edu/zilkha/faculty/faculty/Jeannie-Chen/
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Hong-Wei Dong MD PhD

Professor 
Neurology

Areas of Research
Circuits

Areas of Research
Neurodevelopment
synaptic signaling

Stem cell biology
Systems biology

Marcelo Coba PhD

Associate Professor 
Physiology and Neuroscience

Complex developmental and degenerative disorders such as Autism, Schizophrenia, and Alzheimer’s 
disease are polygenic. Many mutations associated with these disorders occur in genes that encode 
proteins found within the postsynaptic density (PSD) of excitatory synapses. Although this suggests that 
synaptic dysfunction is central to their etiology, it has been difficult to translate these genetic findings 
into a physiological understanding. This is not only due to the genetic architecture of these disorders but 
because mutations act at different molecular, developmental and cellular levels. 

My laboratory seeks to bridge the gap between human genetics, synaptic signaling and therapies by 
determining how disease risk factors are functionally organized in signaling networks and how these 
networks are altered by mutations associated with complex and degenerative brain disorders at different 
cellular and temporal scales. From molecules, and cells to neuronal circuits.

Additional Areas of Research:
OMICS, Neurodegeneration, personalized medicine, gene editing, single cell biology (RNA-seq/
proteomics/electrophysiology)

The Dong Lab undertakes several projects related to characterizing the neural architecture of mouse 
models of health and disease and creating open-access data resources and informatics pipelines for mouse 
brain atlasing. Our Mouse Connectome Project (MCP) (http://MouseConnectome.org) aims to create a 
three-dimensional, Google Earth-like, digital Connectome atlas of the C57BL/6J mouse brain. We have 
well-established state of the art tract-tracing technologies to systematically reveal and map neuronal 
networks of the whole mouse brain, and have developed a high-throughput pipeline for data production, 
collection, and analysis. These large-scale, high-resolution, high-quality raw imaging data are made 
freely accessible to the neuroscience community and general public. To facilitate their use, we have also 
developed a powerful visualization tool that enables users to visualize and annotate these data. Recently, 
we constructed a mouse cortico-striatal projectome: a comprehensive projection map from the entire 
cortex to the dorsal striatum in the mouse. We use this connectomics approach to characterize circuit-
specific cortico-striatal connectopathies in mouse models of disconnection syndromes such as autism 
spectrum disorder and Huntington disease.

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A: In the last year, we were in the middle of transition from USC to UCLA. Some unexpected obstacles 
had happened related to our transition. 

Q. How did you get into your area of expertise? 
A: I received my neuroanatomy training in the lab of Dr. Larry Swanson, one world leading 
neuroanatomist in the world. Thereafter, I jointed the Allen Institute for Brain Science in Seattle and 
participated in the Allen Brain Atlas project, which mapped genomic-wide gene expression of the whole 
mouse brain. Combination of these two experience led me into my current brain mapping project. 

Q. What are the questions that drive your research?
A: The structural organization underlying motivation and emotion.

https://keck.usc.edu/zilkha/faculty/faculty/Marcelo-Pablo-Coba/

C
ourtesy of M

arcelo C
oba

Dr. Hong-Wei Dong is at UCLA as of July 2020

http://MouseConnectome.org
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Radha Kalluri PhD

Associate Professor of Research 
Otolaryngology

Areas of Research
Neurophysiology
Ion Channel Biophysics

Biomechanics
Nonlinear Dynamics

Areas of Research
Alzheimer’s Disease
Multiple Sclerosis

Traumatic brain injury
Myotonic Dystrophy

Russell Jacobs PhD

Professor of Research 
Physiology and Neuroscience

Dr. Russell Jacobs obtained a PhD in Physical Chemistry at Stanford University doing mainly theoretical 
statistical mechanics of biomembranes. As a Postdoctoral Fellow of the American Heart Association 
Dr. Jacobs built MR instrumentation, wrote software to run the instruments and analyze the data, did a 
bit of organic synthesis, and applied these tools to assess lipid-cholesterol and lipid-protein interactions 
in model biomembrane systems. As an Established Investigator of the American Heart Association, he 
continued magnetic resonance instrumentation development and biomembrane studies in the Department 
of Physiology and Biophysics, UC Irvine. During his tenure at UC Irvine, his research interests shifted 
to developmental biology and building high resolution magnetic resonance imaging instrumentation 
capable of near cellular resolution. Dr. Jacobs’ move to the at California Institute of Technology in 
1991 provided the means for him to pursue these new interests full time. At Caltech Dr. Jacobs used an 
11.7T MRI scanner and acquired the first in vivo real time 3D videos of vertebrate gastrulation at 15 
micron resolution. Among other efforts, the Jacobs lab created digital 3D annotated atlases of mouse and 
quail development, assess lesion progression in a mouse model of multiple sclerosis, measure plaque 
progression in mouse models of Alzheimer’s Disease, examine treatment efficacy in a mouse glioblastoma 
model, and parse difference in the brain’s reward pathway in mouse models of drug abuse. Dr. Jacobs is 
the founding Director of Small Animal Imaging in the Caltech Brain Imaging Center (CBIC) established 
in 2003. In the CBIC, the Jacobs lab, in collaboration with Prof Louie and Cherry at UC Davis, 
constructed the first combined PET/MRI scanner. Moving to Zilhka Neurogenetics Institute in 2016, Dr. 
Jacobs established the Functional Biological Imaging Core that supports a wide range of research efforts 
across USC. 

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A. COVID 19 shutdown has been the major obstacle this past year and is at this writing still ongoing. 
My lab member and I are concentrating on analyzing already collected data, writing papers, reading 
and discussing literature and considering most efficient way to start up again when that becomes safely 
feasible.

Q. What are the questions that drive your research?
• How are behavioral and disease states manifest in brain structural alterations?
• How can brain imaging (e.g. MRI & PET) be used to predict disease onset and efficacy of treatments?

Q. What scientific questions are you most curious about?
• Relationships between structure and function in the brain.
• How do solid tumors evade the body’s immune system?

Additional Areas of Research:
Immunotherapy – solid tumor mouse models (T cell & NK cell tracking, focused ultrasound/μbubbles/
immunocytokine treatment), neuroblastoma mouse model – nanoparticle therapy, mouse models of 
anxiety and depression, octopus brain imaging

Dr. Radha Kalluri heads the Physiology of the Inner Ear Laboratory whose focus is to understand the 
physical and physiological mechanisms underlying sensory transduction in the inner ear, with the ultimate 
goal of understanding how disease and injury impair function. The lab studies sensory transduction in 
the auditory and vestibular systems both at the cellular and system level using electrophysiology and 
biophysical modeling. Our work relies heavily on the interplay between quantitative analysis, theoretical 
modeling and experimental neuroscience.

My lab wants to understand how the inner ear senses the environment by detecting sound vibrations and 
head motions. These senses are encoded by the pairing between specialized sensory cells and primary 
neurons. Damage to either element of this pair results in profound deafness and balance impairments. We 
are studying the specializations that imbue distinct functions to different sub-groups of sensory cells and 
also leave them vulnerable to damage.

My research approaches are heavily influenced by my primary training in electrical engineering. My lab 
uses a combination of electrophysiology, signal processing, computational modeling, and neuroimaging to 
study the inner ear during a critical period of sensory development. 

Q. How did you get into your area of expertise? 
By pure accident. As a high-school and young college student I enjoyed biology and physics but was 
not driven to go to medical school (an aberration amongst my peers). As I entered college, I chose to 
major in electrical engineering as it had interesting lab classes even in the first year. I didn’t discover 
the intersection between engineering and biology until I was in graduate school (at USC Viterbi) when I 
encountered an interesting article about the development of retinal implants. This article stimulated my 
imagination in a profound way and led me to re-apply to graduate schools eventually leading me to a joint 
training program between MIT and Harvard in which students in Engineering and other physical sciences 
were trained to study biologically (and medically) relevant problems.

For more information, please visit: https://sites.usc.edu/kalluri-pielab/

https://keck.usc.edu/zilkha/faculty/faculty/Radha-Kalluri/https://keck.usc.edu/zilkha/faculty/faculty/Russell-E.-Jacobs/

https://sites.usc.edu/kalluri-pielab/
https://keck.usc.edu/zilkha/faculty/faculty/Radha-Kalluri/
https://keck.usc.edu/zilkha/faculty/faculty/Russell-E.-Jacobs/
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Ralf Langen PhD

Professor 
Physiology and Neuroscience

Areas of Research
Alzheimer Disease 
Parkinson Disease
Huntington Disease

Structural Biology and 
Biophysics

Areas of Research
Cancer Immunotherapy

Harvey Kaslow PhD

Associate Professor 
Physiology and Neuroscience

Main research interest: Cancer Immunotherapy and Regulation of Immune Responses.
Cytotoxic antibodies and T lymphocytes can be generated that recognize cancer cells, but immunosup-
pressive factors in solid tumors frequently cause these effectors to fail to control or eliminate the can-
cer. Compositions are available that overcome these immunosuppressive factors but they produce toxic 
side-effects which can be life-threatening. There is thus a need for efficacious compositions and methods 
with reduced toxicity. In collaboration with the laboratory of Alan Epstein (Keck School of Medicine) 
candidate compositions and methods have been generated and more are under development. Patents 
covering some compositions and methods have issued and additional patent applications are ongoing and 
planned.

Education Efforts:
Dr. Kaslow’s graduate (UCSD) work involved endocrinology and metabolism and his post-doctoral 
(UCSF) research focused on cell signaling mechanisms. His teaching efforts continue in those areas in 
graduate, medical, and pharmacy courses. Dr. Kaslow serves as:
• Director, MS program in Medical Physiology
• Co-chair of the Endocrinology section of the medical student curriculum.
• Dr. Kaslow actively participates in the continuing refinement and revision of the medical and graduate 

student curricula and is developing software for the analysis and management of the curriculum.

Q. How did you get into your area of expertise? 
A. When I arrived at USC my research focus was transmembrane signaling. B. pertussis, the bacteria 
causing the disease whooping cough, produces a toxin, pertussis toxin, that blocks one of these signaling 
mechanisms. While using the toxin to study these mechanisms I became aware of controversies 
concerning the pertussis vaccine. That led to discoveries regarding the structure and function of the 
toxin…and learning it is used to create animal models of autoimmune disease. This observation led me 
consider using the toxin to direct the immune response to tumors and I continue to work in this field.

Q. What are the questions that drive your research?
A. Immune responses are highly localized at infection sites. The systemic action of drugs modifying 
immune responses leads to undesired side effects. A main interest is identifying methods that focus the 
action of agents modifying immune responses to specific locations.

Q. What scientific questions are you most curious about?
A. Regulation of immune responses.

Dr. Langen obtained his PhD in Chemistry at Caltech and in his postdoctoral work at UCLA, he 
developed electron paramagnetic resonance-based methods for protein structure determination. When 
he joined USC in 1999, he used this tool to study how proteins involved in neurodegenerative diseases 
change their structures into toxic species that cause disease. His group was the first to show that proteins 
involved in different diseases, such as Parkinson’s disease, Alzheimer’s disease, and other forms of 
dementia, form deposits that all share a highly related parallel, in-register structure. His group also 
determined structures of various toxic forms of these proteins and was the first to define molecular 
mechanisms by which these proteins can disrupt cellular mechanism by altering membrane curvature. 
Currently, Dr. Langen’s two main research goals are to (1) find biomarkers for specific toxic species 
that can cause neurodegenerative diseases and (2) find molecules that can prevent the formation of toxic 
species and become potential therapeutics.

Our main interests lie in the basic areas of protein folding and misfolding, and particular emphasis is 
placed on these processes when they occur on or around membranes. The interaction of proteins with 
membranes underlies many important biological processes. Proteins can regulate the structure and 
function of biological membranes by controlling the composition, fluidity, permeability and curvature of 
cellular membranes. Membranes, in turn, can have a pronounced effect on the structure and function of 
proteins and help to promote physiologically important structural reorganizations of proteins. In addition, 
membrane interaction can also result in protein misfolding which could ultimately cause disease.

Q. How did you get into your area of expertise? 
A. Trained as a biophysicist, Dr. Langen developed new biophysical methods that were needed in the field 
of neurodegeneration and he has stayed in this field now for over 20 years.

Q. What are the questions that drive your research?
A. The main question in Dr. Langen’s research is to understand how proteins we all make can change 
their structures in neurodegenerative diseases in form toxic species. By understanding this question, it will 
be possible to generate biomarkers and therapeutics.

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work? 
A. The most recent change has been the focus on biomarkers and therapeutics. By working with the 
Richards lab, it has been possible to obtain a novel set of highly potent and specific peptides with 
excellent biomarker and therapeutic potential.

https://keck.usc.edu/zilkha/faculty/faculty/Ralf-Langen/https://keck.usc.edu/faculty-search/harvey-r-kaslow/
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William Mack MD

Professor, Neurological Surgery
Director, Neurointerventional Program

Director, Neurosurgery Ambulatory Services

Areas of Research
Stroke
Subarachnoid Hemorrhage
Chronic Cerebral 
Hypoperfusion

Alzheimer’s Disease
Air Pollution
Inflammation

Areas of Research
Neurophysiology

Brian Lee MD PhD

Assistant Professor 
Neurological Surgery

Dr. Brian Lee earned his MD from USC and completed his PhD in computational neuroscience at the 
California Institute of Technology (Caltech). He completed his neurosurgery residency at USC, followed 
by a fellowship in Stereotactic and Functional Neurosurgery at the University of California, San Francisco 
(UCSF) with Dr. Philip Starr. He directs an advanced clinical research program in epilepsy and movement 
disorders. Dr. Lee specializes in neurophysiological brain recordings using intracranial subdural 
electrocorticography (ECoG) and stereotactic EEG (stereo-EEG) monitoring techniques. He is an expert 
in implanting neuromodulation devices for epilepsy including vagus nerve stimulators (VNS), Neuropace 
Response Neurostimulators (RNS), and deep brain stimulators (DBS).

Dr. Lee’s research program focuses on developing neurorestorative technologies and cognitive-based 
brain-computer interface (BCI) devices for patients with neurological disorders, such as epilepsy, 
Parkinson’s disease, essential tremor, and dystonia. Key projects include modelling seizure activity in 
epilepsy, identifying biomarkers in Parkinson’s disease, and engineering artificial sensation through direct 
cortical stimulation for use in a closed-loop BCI system.

Q. How did you get into your area of expertise? 
A. I have always been interested in how the brain processes information on a circuit level. My research 
training has been in neurophysiology in small animals and non-human primates which now has 
transitioned to human neurophysiology studies. 

Q. What are the questions that drive your research?
A. My research is aimed at understanding how the different areas of the brain are involved in 
sensorimotor transformations and how we can develop neuromodulation techniques to modify 
pathological processes to treat neurological disorders such as Parkinson’s disease and epilepsy

William Mack is Professor of Neurosurgery, Vice Chair of Academic Affairs, and a faculty member of 
the Neuroscience Graduate Program at University of Southern California. His area of clinical focus is 
endovascular and open surgical management of patients with cerebrovascular disease. 

Dr. Mack is the Principal Investigator and Director of the Cerebrovascular Laboratory in the Zilkha 
Neurogenetic Institute. His overarching academic goal is to examine the effects of inflammation/ 
air pollution in experimental models of cerebrovascular disease. Dr. Mack is currently the Principal 
Investigator on active NIH R01, P01, R21 and R25 grants.

Dr. Mack is an Associate Editor of the Journal of Neurointerventional Surgery and an Editorial Board 
member for Journal of Neurosurgery and World Neurosurgery. Dr. Mack serves as the President of the 
Society of Neurointerventional Surgery and a board member of the Joint section of the Congress of 
Neurological Surgeons/ American Association of Neurological Surgeons’ Cerebrovascular Section 

Q. How did you get into your area of expertise? 
A. As a cerebrovascular/ endovascular neurosurgeon, I take care of stroke patients. I have always been 
interested in why patients respond differently to strokes. This has encouraged me to examine factors, such 
as neuroinflammation, that can affect outcome after stroke. 

Q. What are the questions that drive your research?
A. I want to know if environmental factors, such as air pollution, can influence the progression of acute 
stroke and an individual’s response to underlying disease. I want to determine whether inflammation can 
be effectively targeted in the treatment of stroke and chronic cerebral hypoperfusion

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work?
A. Our laboratory examines the interactions between inflammation secondary to air pollution and chronic 
cerebral hypoperfusion. We have begun to examine these exposures in the setting of Alzheimer’s disease. 
We believe that these factors together will have a profound influence on white matter integrity and 
neurocognition in the setting of Alzheimer’s Disease. 

https://keck.usc.edu/zilkha/faculty/faculty/William-Mack/https://keck.usc.edu/zilkha/faculty/faculty/Brian-Lee/
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Austin Mircheff PhD

Professor 
Physiology and Neuroscience

Areas of Research
Chronic Inflammation

Areas of Research
Hypertension and control 
of blood pressure

Potassium homeostasis 
via muscle-kidney cross 
talk

Alicia McDonough PhD

Professor 
Physiology and Neuroscience

Alicia McDonough, PhD, is a classical physiologist scientist whose basic and translational research 
has been driven by challenging our understanding of the maintenance of electrolyte homeostasis 
and control of blood pressure in the human body. She earned an A.B. in Physiology at UC Berkeley, 
Ph.D. in Physiology at the University of Hawaii, and was a postdoctoral scholar at UC San Francisco 
Cardiovascular Research Institute and Columbia University under the mentorship of Dr. PS Timiras, 
Dr. SK Hong and Dr. IS Edelman, respectively. She joined the faculty of the University of Southern 
California School of Medicine in 1981 where she rose to the rank of Professor in 2008. Her initial 
research was focused on the studies of the assembly of sodium pump subunits and mechanisms 
controlling their function. She made multiple key contributions to our understanding of molecular 
mechanisms of sodium pump (Na,K-ATPase) regulation in brain, cardiac and skeletal muscle by 
potassium, hormones, development and other factors under normal conditions and during heart failure. 

Later, the McDonough laboratory initiated studies to determine the renal mechanisms responsible for 
regulation of sodium and potassium balance and blood pressure to reveal how electrolyte homeostasis is 
disrupted in disease states and can be corrected therapeutically. Dr. McDonough and her colleagues have 
defined how stimuli such as dietary sodium and potassium, Ang II, kidney injury, and cytokines increase 
renal sodium transport and how the resultant hypertension provokes intrarenal responses to decrease 
sodium reabsorption. 

Q. What are the questions that drive your research?
A. How does the body maintain homeostasis in the face of highly variable input and output, how the 
homeostasis is disrupted in chronic disease (diabetes, hypertension, high salt diet, low potassium diet). 
How does the female kidney respond over the life cycle of the female (baseline, pregnancy, lactation, post 
lactation, aging/menopause)? There are enormous challenges to fluid and electrolyte balance that have 
not been explored at the molecular level and we plan to employ mathematical modelling of phenotypic 
changes to understand these adaptations. 

Q. What scientific questions are you most curious about?
A. How to flatten the curve on the ever increasing incidence of hypertension and diabetes, the biggest 
disease burdens on the planet. These conditions also predispose patients with COVID-19 to develop acute 
kidney injury or succumb to the virus. 

Q. Do you have a graduate student or postdoc whose work might be particularly engaging for a lay 
audience? What is that person’s interests, recent progress and hopeful trajectory? 
A. Brandon McFarlin speaks to audiences occasionally but his research is diabetes and hypertension not 
neurogenetics.

Additional Areas of Research:
• Optimizing long term outcomes for kidney donors
• Diabetes and diabetic Nephropathy
• Mechanisms of CV benefits of raising dietary K/Na ratio
• Sexual dimorphisms in cardiovascular and renal physiology

My plan was to investigate mechanisms of glucose, amino acid, and electrolyte transport in membrane 
vesicles that form from the apical- (exterior-facing-) and basal-lateral- (interstitial fluid-facing-) plasma 
membrane domains when one disrupts cells with sheer stresses. The plasma membrane vesicles are minor 
components of cells’ total membrane phases. To study them, one must distinguish them, and physically 
isolate them, from the vesicles that arise from cells’ extensive system of internal membranes. The 
underlying challenge is that the glycoproteins and lipids that comprise the plasma membranes, and that 
could be markers for plasma membrane vesicles, are synthesized in, traffic through, and recycle through 
internal membrane systems. I devised an analytical chemical approach, sequentially applying sepa-rations 
based on vesicle size, separations based on density, and separations based on surface physicochemical 
proper-ties. This method creates a quantitative, multi-dimensional dissection the cells’ membrane phases. 

I helped design the original advanced cell biology course for graduate students, and I have lectured 
on solute diffusion, osmosis, Na+ and K+ active transport, secondary active transport, cell volume 
regulation, ion channels, cell membrane resting electrical potentials, action potentials, neurotransmission. 
Most biological sciences students find these topics challenging. In their undergraduate courses, they 
learned the equations which describe the phenomena of diffusion, osmosis, and active transport without 
conceptualizing the thermodynamic principles that determine the phenomena. I have aimed to help them 
conceptualize the principles and the phenomena by animating them with the tools available in Microsoft 
PowerPoint. 

Since 1979 I have participated in the Year I - Year II medical curriculum, lecturing on topics in the 
physiology of the gas-trointestinal - liver system: (1) absorption of sugars, amino acids, and lipids; (2) 
production of gastric acid and the gas-tric mucosal barrier; (3) production of saliva, pancreatic juice, and 
bile; (3) motor functions; (4) aspects of pancreatic cell physiology ‒ stimulus-secretion coupling and 
transport vesicle-mediated traffic ‒ related to acute hemorrhagic pan-creatitis; (5) water absorption and 
fluid and electrolyte balance; and (6) the integrated response to a meal. I have lec-tured on most of the 
same topics the Medical Physiology course for graduate students.

I have participated Pathology Department Course 553 since 1986, lecturing on the analytical membrane 
isolation meth-ods that I developed.

https://keck.usc.edu/faculty-search/alicia-a-mcdonough/ Dr. Austin Mircheff has transitioned to Emeritus status as of May 2020
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Mariangela Nikolakopoulou PhD

Assistant Professor of Research 
Physiology and Neuroscience

Areas of Research
Alzheimers’ Disease
Multiple Sclerosis

Vascular Dysfunction

Areas of Research
Alzheimer’s Disease 
and Related Disorders
Stroke

Brain imaging
Vascular biology
Neuroimmunology

Axel Montagne PhD

Associate Professor of Research
Physiology and Neuroscience

Dr. Axel Montagne is an associate professor of research at USC department of physiology and 
neuroscience, and associate director of the functional biological imaging (FBI) core facility at the Zilkha 
Neurogenetic Institute. Dr. Montagne designs, optimizes, and runs MRI sequences to study the central 
nervous system during normal aging and disease conditions using many different animal models as well 
as in humans. Dr. Montagne is a neurobiologist by training who uses ground-breaking imaging techniques 
to address key questions that are currently hot in the field of Alzheimer’s and related disorders.

My research currently focuses on understanding the cellular and molecular changes that occur in the 
brain vasculature which ultimately impact brain health and cognition. I’m specifically studying blood-
brain barrier functions and dysfunctions (which include vascular inflammation and disruption) and 
neuroinflammation pathways in a context of Alzheimer’s disease and cerebral small vessel disease. My 
goal is to tease out the possible mechanisms by which vessels get inflamed and leaky with normal aging, 
which worsens under pathological conditions.

Q. How did you get into your area of expertise? 
A. During my childhood, I was already fascinated by how a healthy brain works and of course how it 
becomes dysfunctional with normal aging and disease. I started by using magnetic resonance imaging as a 
tool to investigate vascular and neuronal problems after stroke.

Q. What are the questions that drive your research?
A. Generally speaking, I’m interested in studying the cellular and molecular changes that occur in the 
brain vasculature which may eventually lead to neuron loss and dementia. The questions gravitating 
around that are how do certain genes, different vascular risk factors, the immune system, and lifestyle 
contribute to vascular defects which ultimately increase the risk of having Alzheimer’s and related 
dementia.

Q. What scientific questions are you most curious about?
• What is the contribution of peripheral immunity and neuroimmunity decades prior developing 

Alzheimer’s disease?
• What are the cellular and molecular mechanisms damaging brain blood vessels during aging? And 

how is this phenomenon accelerated in people at risk for dementia?
• Are multimodal probes which would combine imaging and therapy the future?

As an early career investigator, Dr. Mariangela Nikolakopoulou’s vision is to address the crucial issue 
of blood-brain barrier integrity and neuroprotection. The blood-brain barrier (BBB) is the gatekeeper of 
the CNS. Disruption of BBB is often associated with neurodegenerative diseases, such as Alzheimer’s 
disease. Pericytes are vital integrators of multiple functions of the neurovascular unit and play important 
roles in maintaining the BBB integrity. During her scientific career, Dr. Nikolakopoulou has studied 
neuronal and glial biology in neurodegeneration, and in fact, has dedicated a big part of her studies on the 
role and pathology of white matter oligodendrocytes.

Working with Dr. Zlokovic and other colleagues, I was primary investigator or co-investigator and 
my studies showed that pericyte degeneration and consequent BBB damage are: i) eminent features of 
Alzheimer’s disease and can be the cause of white matter related diseases; ii) detrimental to neuronal 
functions and health; iii) exacerbating factors for pathogenesis and disease progression. 

Q. What scientific questions are you most curious about?
A. I would like will clarify three main issues; first, I would examine pericyte deficiency in relation 
to fibrinogen extravasation in human MS lesions. Second, I would determine the role of fibrinogen 
in induced demyelination in pericyte-deficient mice, which may identify new targets for therapeutic 
purposes in MS. Third, I would examine the effects of pericyte-derived IGF2 on remyelination. The 
scope of these questions is to examine MS pathology by looking into BBB breakdown and fibrin(ogen) 
accumulation in MS brains, while at the same time the use of animal models will help us better 
understand and will provide insights of MS progression and potential treatments. 

Q. What are the questions that drive your research?
A. One of the early features of Multiple Sclerosis pathology is disruption of the blood brain barrier 
(BBB), a dynamic boundary in the central nervous system that separates the circulating blood from 
the brain parenchyma and facilitates nutrient and ion transport, thus protecting the brain from harmful 
substances, bacteria, pathogens, leukocytes and red blood cells. 

Until recently, not much attention had been paid to the role of pericytes, the vascular mural cells located 
within the basement membrane of blood microvessels. Of late, several studies have focused on their 
importance in angiogenesis, vascular remodeling, BBB function, inflammation and their role in health and 
disease. Specifically, loss of pericytes has been implicated in BBB breakdown, neuronal degeneration, 
cognitive impairment, and changes in cerebral blood flow (CBF). Our recent studies in PdgfrβF7/F7 mice 
examined the effects of pericyte deficiency on white matter integrity and showed that pericyte reductions 
lead to early BBB leakage evident by fibrin(ogen) accumulation, which precedes demyelination and 
axonal degeneration. Adult PdgfrβF7/F7 mice exhibited decrease in myelin thickness and reduction 
in axonal and myelin-related protein expression, both of which deteriorated with aging. In contrast, 
fibrinogen depletion restored myelin integrity and reversed axonal damage. Interestingly, our preliminary 
data in the cuprizone model show pericyte coverage reduction while other studies show BBB leakage in 
the corpus callosum of cuprizone-treated mice.

Based on our previous data that pericyte-related BBB disruption and fibrin(ogen) extravasation affects 
mature oligondedrocytes in white matter, I hypothesize that reducing or inhibiting the accumulation 
of fibrin(ogen) in pericyte-deficient mice may attenuate demyelination in the EAE and cuprizone 
mouse models of MS. I would use genetic studies where fibrinogen-deficient mice will be crossed with 
pericyte-deficient mice to examine whether loss of fibrinogen is causally linked to demyelination. Last, 
our recent studies show that pericytes may play a role in trophic support and their ablation could halt 
oligodendrocyte maturation or remyelination. Therefore, I will examine the effects of the pericyte-derived 
growth factor IGF-2 in remyelination and oligodendrocyte maturation, aiming to identify new targets for 
therapeutic purposes in MS.

https://keck.usc.edu/zilkha/faculty/faculty/Mariangela-Nikolakopoulou/https://keck.usc.edu/zilkha/faculty/faculty/Axel-Montagne/
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Janos Peti-Peterdi PhD

Professor 
Physiology and Neuroscience

Areas of Research
Renal physiology 
Regulation of renal blood 
flow 

Glomerular filtration rate
Renin-angiotensin system 

Areas of Research
Hearing

John Oghalai PhD

Chair and Professor 
Otolaryngology
Leon J. Tiber and David S. Alpert Chair in Medicine

Dr. Oghalai serves as Chair at USC Caruso Department of Otolaryngology – Head and Neck Surgery. 
As a is board certified physician in both Otolaryngology – Head and Neck Surgery and Neurotology, 
his clinical expertise in diseases of the ear is internationally shared through his leading clinical surgical 
textbook (Atlas of Neurotologic and Lateral Skull Base Surgery, Springer) and over 120 research papers 
in scholarly journals. His research lab also receives grant funding from the National Institutes of Health to 
study and develop new treatments for hearing loss. As department Chair, Dr. Oghalai passionately leads 
a team of over 120 members that share his dedication to providing empathetic patient care, performing 
scientific research to discover better treatments for disease, and educating the next generation of clinicians 
and scientists. Prior to coming to USC in 2017, he held faculty positions at Baylor College of Medicine 
and Stanford University.

Dr. Oghalai lives in LA with his wife and two kids. During his free time, you can find him outdoors. He 
enjoys hiking, camping, barbecuing and outings with the Boy Scouts.

We strive to understand the biological mechanisms of hearing loss and then translate this knowledge to 
directly and rapidly improve the care of patients with hearing loss. Because of the difficulty in performing 
auditory research in humans, we study normal and transgenic mice that have hearing loss. We strive to 
perform comprehensive evaluation of the pathophysiology that creates the hearing loss. To do this, we 
develop novel technology to permit in vivo imaging and physiological measurements. We have created 
Volumetric Optical Coherence Tomography and Vibrometry (VOCTV) to non-invasively measure the 
vibratory patterns of intra-cochlear tissues. The level of detail within the cochlea that we can now image 
is roughly two orders of magnitude better than what is currently available with the latest MRI or CT 
techniques. Our goal is to be able to identify why any given patient that comes to clinic has hearing loss, 
and use this information to guide management.

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A. COVID! We are using the downtime in the lab to finish up data analysis and to write up the papers.

Dr. János Peti-Peterdi is a Professor of Physiology and Neuroscience, and Medicine at the University of Southern 
California (USC). He received his M.D. (1994) and Ph.D. (1998) from the Semmelweis University Medical School, 
Budapest, Hungary, and postdoctoral training in Renal Physiology/Nephrology at the University of Alabama at 
Birmingham (1997-2001). He joined the USC as a faculty in 2004 and was tenured in 2007. Dr. Peti-Peterdi has 
established and is the Director of the NIH-funded Multi-Photon Microscopy Core at USC for high-resolution 
intravital imaging of intact organs –kidney, liver, spleen, pancreas, skin, eye—in small laboratory animals. His 
laboratory at USC examines kidney and cardiovascular pathophysiology. 

The main goal of his research program is to identify the key molecular players in various renal pathologies 
as potential therapeutic targets, with the aim of developing new approaches for the treatment of kidney and 
cardiovascular diseases. Dr. Peti-Peterdi’s group was instrumental in identifying the cellular and molecular 
processes of a key anatomical site within the kidney—the juxtaglomerular apparatus or JGA—which controls the 
amount of blood flow and filtration through the kidneys. During the past decade, his laboratory pioneered several 
applications of intravital (live animal or in vivo) multiphoton microscopy allowing researchers to quantitatively 
visualize the most basic (patho) physiological parameters of kidney and nephron function. Over the years, Dr. Peti-
Peterdi’s research program has been funded by the National Institute of Health, the American Heart and Diabetes 
Associations, the Lupus Research Alliance, and pharmaceutical companies. 

Q. How did you get into your area of expertise? 
A. My fate to perform medical research was determined before I was born, and was inspired by my mother’s lifelong 
suffering from kidney disease. This is the reason why I dedicated my professional life to studying the kidney and to 
finding a cure for chronic kidney disease. My academic research team is an integral part of this mission to develop 
highly efficient and specific therapies to save the lives of millions of CKD patients.

Q. What are the questions that drive your research?
A. My main interest is to understand the detailed molecular-level function of a mysterious but chief cell type in the 
kidney called macula densa, because I believe these cells hold the key to understanding the mechanism of tissur 
regeneration, which in turn can be targeted for future tissue regenerative therapeutic approaches.

Q. Do you have a graduate student or postdoc whose work might be particularly engaging for a lay audience? What 
is that person’s interests, recent progress and hopeful trajectory? 
A. Urvi Nikhil Shroff, a graduate student in my lab is studying control mechanism of protein synthesis in renal 
macula densa cells. Her research results have great potential to Improve our understanding of not only kidney 
disease development, but also the pathomechanism of neurodegenerative diseases including Alzheimers.

Q. Have you had any change in direction regarding your research or modification to an ongoing question that has 
the potential to affect your future work? 
A. Studying our favorite cell type in the kidney the macula densa, specifically the analysis of their recently 
established gene profile provided important new clues that these cells function as neuron-like neuroepithelial cells 
with somatosensory and pacemaker features. We are now exploring potential collaborations with other ZNI faculty 
to study the cell-to-cell connectivity and signal processing mechanisms of these cells.

Additional Areas of Research:
• Pathogenesis of chronic kidney disease, hypertension, diabetic nephropathy
• Function of the glomerular filtration barrier
• Mechanism of endogenous kidney tissue repair and regeneration

https://keck.usc.edu/zilkha/faculty/faculty/Janos-Peti-Peterdi/https://keck.usc.edu/faculty-search/john-s-oghalai/
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Anne Riquier-Brison MD

Assistant Professor of Research 
Physiology and Neuroscience

Areas of Research
Renal (patho)
physiology

Vascular pathology
In vivo imaging

Areas of Research
Neurophysiology
Vascular Reactivity

Metabolism

Joyce Richey PhD

Associate Professor 
Physiology and Neuroscience

Dr. Richey is currently a faculty member in the department of Physiology and Biophysics at Keck School 
of Medicine of USC and a member of the diabetes and obesity research groups. Dr. Richey conducts 
research examining the relationship between diabetes, obesity and hypertension.

She has received research grants from the National Institute of Digestive, Diabetes and Kidney 
Disorders; National Institute of Heart, Lung and Blood; American Heart Association and the American 
Diabetes Association. Her research has resulted in publications in peer-reviewed medical journals. She 
is the immediate past president of the Los Leadership Council of the American Diabetes Association; 
chairperson of the Los Angeles African American Diabetes Task Force; and a peer grant reviewer for the 
Western and National Affiliates of the American Heart Association.

Q. Is there a finding or achievement this past year of which you are particularly excited about?
A. It was extremely exciting to have an underrepresented 3rd year medical student selected for the 
prestigious AOA research award based on my current research. Alpha Omega Alpha is a medical honor 
society that historically, has very little representation from Black, Indigenous, People of Color (BIPOC), 
so this was significant!

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. Despite having lower visceral fat mass, normal fasting FFA levels and higher HDL-cholesterol, African 
Americans (AA) have a higher prevalence of type 2 diabetes (T2D) and cardiovascular disease (CVD) 
compared to their white counterparts. The overall goal of this proof of principle study is to determine if 
AA exhibit an exaggerated rise in FFA during the nighttime, which may potentially explain the increase 
prevalence of insulin resistance in this ethnic group. 

Q. What do you find unique about the Institute with regards to a home for your research?
A. I sincerely appreciate the professional and personal support from colleagues, including our chair/
director. The academic freedom is unparalleled. My roles with social justice matters and the sciences are 
both deemed valuable.

Dr Riquier-Brison is an assistant professor of research in the Department of Physiology and Neuroscience. 
She received her PhD at USC in 2010 under the mentorship of Dr Alicia McDonough, and pursued her 
postdoctoral training at USC in the laboratory of Dr Peti-Peterdi where she continues her research as an 
assistant professor. Her research interests focus on renal physiology and pathophysiology. Her research 
career so far has involved studies on the renal physiology of hypertension, both in an acute and a chronic 
setting, the basic hemodynamics of the kidney, and the development of nephropathy in various animal 
models. A recent new focus of research (funded by a UKRO pilot grant) is how kidney-to-brain crosstalk 
plays a major role in the pathogenesis and progression of dementia and Alzheimer disease. This is 
addressed using state of the art in vivo multiphoton imaging methods developed by Dr Peti-Peterdi.

Q. How did you get into your area of expertise? 
A. Polycystic kidney disease has unfortunately affected several family members. It made me want to 
know more about this fascinating organ, its function and how it is affected by disease.

Q. What scientific questions are you most curious about?
A. I am most curious about the potential ability of the kidney to repair/regenerate itself following injury, 
and to what extent the health of the kidney can affect the health of other organs and the vascular system.

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work?
A. We recently expanded our horizons and started looking into kidney-brain crosstalk, and how a kidney-
derived hormone can play a key role in the development of cognitive impairment. This is particularly 
relevant for kidney disease patients but could also offer new therapeutic potential for all patients suffering 
from cognitive impairment in general.

https://keck.usc.edu/faculty-search/joyce-m-richey/
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Derek Sieburth PhD

Associate Professor 
Physiology and Neuroscience 

Areas of Research

Circuits Synapses

Areas of Research
Alzheimer’s disease
Biomarkers

Vascular Dysfunction 
in Neurodegenerative 
Disorders

Abhay Sagare PhD

Assistant Professor of Research 
Physiology and Neuroscience

I obtained a Ph.D. in Biochemistry at the University of Pune, India, and received extensive postdoctoral 
training in the laboratory of Dr. Berislav Zlokovic at the University of Rochester in the field of 
Alzheimer’s disease. I was a senior instructor at the Department of Neurosurgery at the University of 
Rochester from 2010 to 2012 before I transferred to USC.

My current research focuses on understanding the causes of blood-brain barrier (BBB) dysfunction 
and identifying cerebrospinal fluid (CSF) and plasma biomarkers of BBB breakdown in chronic 
neurodegenerative disorders. Vascular contribution to neurodegenerative and other CNS disorders is 
increasingly recognized. Identifying early biomarkers associated with BBB dysfunction and developing 
potential vasculoprotective therapeutics could help delay or prevent cognitive decline in Alzheimer’s 
disease. Over the past ten years, I participated in the development of state-of-the-art ultrasensitive 
enzyme-linked immunosorbent assays (ELISA), Meso Scale Discovery (MSD) Assays, and various 
biochemical assays. Our recent research has identified the BBB pericyte injury marker sPDGFRβ in the 
human CSF as a predictor of future cognitive decline in APOE4 carriers, but not non-carriers.

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A. It was challenging to develop assays to determine the levels of cyclophilin-A (CypA) and matrix 
metalloproteinase-9 (MMP-9) in the CSF. The proinflammatory CypA-MMP9 pathway is activated in 
APOE4 carriers. I screened and identified a combination of capture and detection antibodies for the 
assays.

Q. How did you get into your area of expertise? 
A. I developed an interest in Alzheimer’s disease and blood-brain dysfunction in neurodegenerative 
disorders after I joined the laboratory of Dr. Berislav Zlokovic as a postdoctoral researcher. Dr. Zlokovic 
is a world leader in the area of vascular contributions to neurodegenerative disorders such as Alzheimer’s, 
ALS and stroke.

Q. What scientific questions are you most curious about?
A. I am most interested in identifying and understanding molecular events that trigger BBB and 
neuronal dysfunction in neurodegenerative disorders and developing early biofluid biomarkers of BBB 
dysfunction.

Our lab is interested in understanding how neuronal signal transduction pathways regulate 
neurotransmitter secretion and how this impacts the function of underlying neuronal circuits that control 
behavioral output. Our lab uses C. elegans as a model organism for studying neuronal function, because 
of its simple neuronal circuitry, the ability to visualize synapses by fluorescent imaging in live animals, 
and its powerful genetics. We combine state of-the-art behavioral, genetic, cell biological, and in vivo 
neuronal imaging techniques in to study the cellular molecular mechanisms underlying secretion of 
neurotransmitter from synaptic vesicles and dense core vesicles. The lab is interested in three major 
areas: 1) What are the molecular mechanisms underlying the regulation of neuropeptide storage and 
secretion from dense core vesicles? 2) What are the mechanisms by which oxidative stress regulates 
neurotransmitter secretion and stress responses, and 3) How does sphingolipid signaling control 
mitochondrial homeostasis in response to neuronal stress? Many of the genes we study are conserved in 
mammals, so our studies provide novel insight into the mechanisms by which neurotransmitter secretion 
may be regulated in humans.

Q. How did you get into your area of expertise? 
A. As a graduate student, I used the model organism C. elegans to study signal transduction pathways in 
cancer. As a postdoc, I exploited the powerful genetic tools unique to this model system to identify novel 
signaling mechanisms that regulate synaptic strength

Q. What are the questions that drive your research?
A. I am interested in understanding the molecular mechanisms underlying the regulation of 
neurotransmitter secretion how this impacts the function of underlying neuronal circuits that control 
behavioral output.

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work? 
A. My lab has recently become interested in understanding the molecular mechanisms underlying how 
neuropeptides are secreted. This is an understudied as aspect of neuronal biology, but is important 
since neuropeptides are critical regulators of behavior, mood and appetite. We are using our extensive 
experience in studying synaptic signaling mechanisms to examine how mitochondrial stress and a 
Parkinson disease protein regulate neuropeptide secretion.

https://keck.usc.edu/zilkha/faculty/faculty/Derek-S.-Sieburth/https://keck.usc.edu/zilkha/faculty/faculty/Abhay-Sagare/
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Naomi Sta Maria PhD

Assistant Professor of Research 
Physiology and Neuroscience

Areas of Research
Alzheimer’s disease
TBI

Imaging
CAR T-cell therapy

Areas of Research
Neurodegenerative 
diseases

Protein aggregation 
and phase separation

Ansgar Siemer PhD

Associate Professor 
Physiology and Neuroscience

Ansgar Siemer was born and grew up in Germany. He studied Biophysics at the Humboldt University, 
Berlin. He did his PhD at the Swiss Federal Institute of Technology in Zurich, Switzerland contributing 
to one of the first structures of an amyloid fibril. For his postdoc he moved to New York City where he 
worked both on amyloid and antifreeze proteins at Columbia University. He joined USC in 2012 and was 
recently promoted to associate professor

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A. Overcoming obstacles is somehow the job description of a scientist. One example is that our NMR 
spectrometer broke end of last year. It took me a long time to find the part that broke and I finally fixed it 
just a few weeks before the COVID-19 shutdown. On the upside, I learned a lot about the inner workings 
of the spectrometer along the way.

Q. How did you get into your area of expertise? 
A. I was exited about structural biology as an undergraduate and the very first lab I worked in already 
focuses on amyloid structure. Since then, I have been working on projects related to protein aggregation 
and neurodegenerative diseases. At the end of my undergraduate, I wanted another intellectual challenge 
so I decided to learn solid-state NMR during my PhD which is now my other area of expertise.

Q. What are the questions that drive your research?
A. In the past two decades we have learned a lot about the structure of amyloid fibrils. One of the most 
important next questions is how these aggregates interact with other cellular components to cause disease.

Q. What scientific questions are you most curious about?
A. I am very fascinated by protein disorder. A large fraction of proteins in the human body do not have a 
well-defined structure. Our lab is currently trying to understand the role this disorder plays in for example 
Huntington’s and Parkingson’s disease.

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work? 
A. Liquid-liquid phase separation of proteins is a phenomenon that was just recently discovered to be 
a key in many cellar processes. In our lab, we found that this phase separation is also happening for a 
protein we work on which is important for long-term memory. This discovery completely changed the 
direction of the project. 

Naomi received her BSE in Bioengineering at the University of Pennsylvania and PhD in Biomedical 
Engineering at UCLA. She joined the USC Department of Physiology and Neuroscience after her 
postdoctoral training at Caltech and USC under Dr. Russell Jacobs. 

Naomi S. Sta Maria is an assistant professor of research Physiology and Neuroscience at USC. She is also 
the assistant director of the Functional Biological Imaging Core at the Zilkha Neurogenetic Institute. Her 
current work focuses on determining contributions of early life leakiness of the blood-brain barrier to the 
pathophysiology of Alzheimer’s disease. 

She applies non-invasive in vivo preclinical medical imaging such as magnetic resonance imaging (MRI) 
and positron emission tomography (PET) to investigate changes in neuroanatomy and function, such as 
blood brain barrier integrity, in Alzheimer’s disease, TBI and other neurological disorders. Naomi also 
works in non-invasive in vivo cell tracking of radiolabeled chimeric antigen receptor (CAR) modified 
immune cells (CAR T-cells and CAR NK-cells) in mouse models of human cancer. In vivo imaging of 
adoptively transferred CAR immune cell biodistribution is necessary for optimizing efficacy, determine 
potential toxicities and adverse effects of CAR cell therapy. 

Q. What are the questions that drive your research?
A. How can real-time non-invasive monitoring of biological markers inform us on the development of 
neurological disorders and how to optimize their treatment

https://keck.usc.edu/faculty-search/naomi-sta-maria/https://keck.usc.edu/zilkha/faculty/faculty/Ansgar-B-Siemer/
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Tobias Ulmer PhD

Associate Professor 
Physiology and Neuroscience 

Areas of Research
Biophysics Alzheimer Disease

Areas of Research
Neurophysiology
Vision

Behavioral
Neural Circuits

Huizhong Tao PhD

Professor 
Physiology and Neuroscience 

Dr. Tao’s research is focused on dissecting neural circuits underlying sensory information processing 
and sensory induced behavior in cortical and subcortical neural structures, using mouse visual system as 
an experimental model. She received her PhD of Neuroscience from the University of California at San 
Diego and completed her postdoctoral training in the University of California at Berkeley.

Q. How did you get into your area of expertise? 
A. I chose neuroscience as my area of study during graduate school because I was always fascinated by 
how our brain allows us to perceive this world and respond in a most appropriate manner. 

Q. What are the questions that drive your research?
A. How external sensory information is coded by the activity of neurons along a neural pathway that leads 
to a specific behavior. 

Q. What scientific questions are you most curious about?
A. What are neural bases for emotion and how different sensory stimuli lead to different emotions?

Q. Do you have a graduate student or postdoc whose work might be particularly engaging for a lay 
audience? What is that person’s interests, recent progress and hopeful trajectory? 
A. Two graduate students Xiaolin Chou and Qi Fang in collaboration have discovered that a higher-
order thalamic nucleus, pulvinar, which function has not been understood well, can influence how 
neurons in the sensory cortex process sensory information. This may allow our perception of the external 
world much more flexible depending on environmental contexts. Xiaolin is interested in neural circuits 
underlying motivated behavior. He has graduated and now is pursuing his postdoc training in Stanford 
University.

Following my graduate work with Dr. Iain D. Campbell at Oxford University, I was a postdoctoral fellow 
with Dr. Ad Bax at NIH before becoming an independent investigator at the University of Southern 
California. As a principal investigator, I established the mechanism of transmembrane (TM) signaling 
in the ubiquitous family of integrin cell-adhesion receptors at atomic resolution. Additionally, I have 
examined the structure, folding and misfolding of the protein α-synuclein, which has been implicated 
in the molecular chain of events leading to Parkinson’s disease. Presently, I am active in the area of 
Alzheimer’s disease (AD). AD constitutes one of the most complex and debilitating dysfunctions 
currently afflicting humans. Specifically, we are working to elucidate the TM signaling mechanism of the 
CD33 cell-surface receptor. CD33 signaling has been implicated in the ability of immune system cells to 
clear protein deposits in the brain.

Q. How did you get into your area of expertise? 
A. I followed my interest in understanding the molecular machines that sustain biological life

Q. What are the questions that drive your research?
A. How protein dysfunction contributes to Alzheimer’s and other diseases

Q. What scientific questions are you most curious about?
A. How are signals conveyed across the cell membrane? What proteins are mediating this process.

https://keck.usc.edu/zilkha/faculty/faculty/Tobias-S-Ulmer/https://keck.usc.edu/zilkha/faculty/faculty/Huizhong-Tao/
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Jang-Hyun Youn PhD

Associate Professor 
Physiology and Neuroscience

Areas of Research
Inflammation and 
endothelial dysfunction 

Extracellular potassium 
homeostasis

Areas of Research
Neurodegeneration Protein structure-

function relationship

Jobin Varkey PhD

Assistant Professor of Research 
Physiology and Neuroscience

My research focus is towards understanding the structure of proteins and their multimeric assemblies 
involved in different neurodegenerative diseases such as Alzheimer’s, Huntington’s and Parkinon’s 
disease. Towards this end, I use biophysical tools such as electron paramagnetic resonance spectroscopy, 
transmission electron microscopy, fluorescence spectroscopy and circular dichroism. A recent 
collaborative research involving human subjects plans to develop tears as biomarker for Parkinson’s 
disease. Additionally, my research also involves understanding aspects of protein-membrane interaction 
in physiology and disease. As part of the Protein structure facility at Zilkha Neurogenetic Institute, we 
extensively collaborate with Dr. Siemer and Dr. Ulmer, who are NMR experts.

Q. How did you get into your area of expertise? 
A. An increasing proportion of aging population around world with high risk of developing 
neurodegenerative diseases and a need to develop deeper understanding towards protein structure-
function relationship of proteins related to neurodegeneration drew me towards my current area of 
research. 

Q. What are the questions that drive your research?
A. The driving force for my research involves asking questions such as how protein structure drives it’s 
function, and how structural information derived through various biophysical techniques can be used to 
develop biomarkers or preventive strategies for neurodegenerative diseases.

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work? 
A. Recent collaborative research with groups working with human subjects has extended my purely 
biophysical research into translational research like developing biomarkers.

For many years, we have studied mechanisms of insulin resistance and its role in the development of type 
2 diabetes. Recently, we had changes in research direction to study regulatory mechanisms for soluble 
epoxide hydrolase (sEH), an important enzyme for metabolic and cardiovascular health. We discovered 
that sEH is regulated by feeding, and this regulation involves the gut microbiome and bile acids. We are 
currently investigating detailed molecular mechanisms involved. sEH is difficult to study in humans, 
largely due to limited access to individual tissues where sEH is expressed or lack of appropriate tools to 
assess sEH activity. We recently developed a novel modeling approach of assessing sEH activity in vivo, 
called SAMI (Simultaneous Analysis of Multiple Indices), combining metabolomic determination and 
simultaneous analysis of all measurable plasma fatty acid epoxide-diol pairs. We are validating this new 
approach in animal studies, before it can be widely used in human studies. 

We are also developing a new method for estimating potassium fluxes in vivo using stable isotopes. 
This project, supported by the University Kidney Research Organization (UKRO), represents an 
interdisciplinary collaboration between USC investigators, myself and Dr. Alicia McDonough, and an 
established geologist at Princeton University, Dr. John Higgins, who developed state-of-the-art stable 
potassium isotope measurements. We are developing a new R01 application based on this project. 

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A. Our recent changes in research direction made it difficult to secure appropriate funding for our new 
projects. We have not overcome this difficulty yet, but we are working hard to get these projects funded 
by NIH. We plan to submit two R01 applications this year (one new and one resubmission). 

Q. What scientific questions are you most curious about?
A. I have been studying mechanisms of extracellular potassium homeostasis for many years. I am very 
interested in studying interactions of various organs and tissues in balancing potassium fluxes into and 
out of the extracellular fluid. To understand these interactions, we are developing new tools to quantify 
potassium fluxes into and out of various parts of the body. 

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work? 
A. Dr. John Higgins, an established geologist at Princeton University, developed state-of-the-art stable 
potassium isotope measurements for his geological and environmental studies. When he contacted Dr. 
Alicia McDonough at KSOM in October 2018 for potential application of his technology to biological 
questions, Alicia and I, who have collaborated for many years to study extracellular potassium 
homeostasis, immediately recognized its potential to develop into a new method of quantifying potassium 
fluxes in vivo. A pilot project was conducted last year, supported by UKRO, and we are now developing a 
new R01 application based on preliminary data from this pilot project. 

https://keck.usc.edu/faculty-search/jang-hyun-youn/https://keck.usc.edu/zilkha/faculty/faculty/Jobin-Varkey/

https://keck.usc.edu/faculty-search/jang-hyun-youn/
https://keck.usc.edu/zilkha/faculty/faculty/Jobin-Varkey/


34 35

Li Zhang PhD

Professor 
Physiology and Neuroscience

Areas of Research
Neurophysiology
Behavioral
Central Auditory System

Neural Circuits
Sensory Processing 
Disorder

Areas of Research
Neurological surgery

Gabriel Zada MD

Associate Professor 
Neurological Surgery

Dr. Zada is a board-certified neurosurgeon, scientist and internationally recognized expert in brain, 
skull base and pituitary tumor surgery. Dr. Zada has treated over 2,000 patients with brain and skull 
base tumors using both minimally invasive and open cranial approaches. Dr. Zada is an NIH-funded 
investigator whose research at the Zilkha Neurogenetic Institute focuses on genomics and epigenetics 
of brain and pituitary tumors. Dr. Zada has published over 180 peer-reviewed articles on various topics, 
mostly relating to brain/pituitary tumors and skull base surgery. He co-authored and edited the textbook 
entitled “The Atlas of Sellar and Parasellar Lesions”, which has been downloaded over 140,000 times. Dr. 
Zada serves on the editorial board of The Journal of Neurosurgery.

Q. How did you get into your area of expertise? 
Our lab is hoping to find a cure for various forms of brain tumors. Targeted treatments and 
immunotherapy are promising approaches we have decided to focus on.

Q. What are the questions that drive your research?
Our lab aims to find precision targets to accelerate drug and immunotherapy development for brain 
tumors.

Professor Zhang is a systems neuroscientist. His research is primarily focused on deciphering the brain 
circuits to understand how perception and behaviors are generated and controlled, how the brain’s cortex 
adapts in response to changes in the dynamic external environment, and how specific changes in cortical 
functions result in neurological and psychiatric disorders. He received his MA in Columbia University 
and PhD of Neuroscience in UCSD, and completed his postdoctoral training in UCSF. He started his 
laboratory in USC from 2004, and currently a Director of the Center for Neural Circuits and Sensory 
Processing Disorders. Dr. Zhang is Searle Scholar, Packard Fellow, and Klingenstein Fellow, and awarded 
Presidential Early Career Award for Scientists and Engineers from the White House in 2008

Technical innovation is the key for exploring the dauntingly complex brain circuits. In the past years, we 
have committed substantial efforts in developing molecular/genetic and electrophysiological/imaging 
techniques for elucidating the neural circuits for both local neuronal computation and for controlling 
animal behavior. To this end, we have pioneered in applying in vivo whole-cell voltage-clamp recording, 
to reveal at the synaptic connection level, how the excitatory and inhibitory synaptic interplay determines 
the sensory response/processing properties. We have now integrated a broad spectrum of state-of-the-art 
approaches, including in vivo and in vitro electrophysiology, two-photon Ca2+ imaging, neural modeling, 
anatomical tracing and optogentics, to build an understanding of neural circuits composed of different cell 
types.

Q. How did you get into your area of expertise? 
A. Kind of by chance.

Q. What are the questions that drive your research?
A. How the powerful computation is achieved by the brain circuits

Q. What scientific questions are you most curious about?
A. Potential therapeutic targets in the brain circuits for sensory processing disorders in psychiatric 
diseases?

https://keck.usc.edu/zilkha/faculty/faculty/Li-Zhang/https://keck.usc.edu/zilkha/faculty/faculty/Gabriel-Zada/
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Berislav Zlokovic MD PhD

Director, Zilkha Neurogenetic Institute
Professor and Chair

Physiology and Neuroscience

Areas of Research
Alzheimer’s amyloid-ꞵ 
(Aꞵ) peptide
Blood-brain barrier

Alzheimer’s Disease and 
Neuronal Disorders

Areas of Research
Alzheimer Disease and 
Related Disorders
Traumatic brain injury

CNS infection 
Vascular inflammation

Zhen Zhao PhD

Assistant Professor 
Physiology and Neuroscience

Zhen Zhao received his Ph.D. from the Neuroscience Graduate Program at USC in 2009, where he 
investigated axonal branching as a fundamental step in establishing neuronal connectivity and plasticity 
during early neurodevelopment and identified extracellular natriuretic peptide hormones that precisely 
control sensory neuron branching patterns in the spinal cord. He later returned to ZNI and worked with 
Dr Berislav Zlokovic for a better understanding the vascular contributions to neurodegenerative diseases. 
As part of Zlokovic’s team, he defined the role of PICALM in brain clearance of Alzheimer’s amyloid 
peptides and established PICALM as a novel therapeutic target in AD, as well as the role of brain 
pericytes in the pathogenesis of Alzheimer’s disease and cerebral small vessel disease. He established 
his own research lab at ZNI in 2017, and his team is keen to understand the functions of Alzheimer’s 
risk genes in our central nervous system. His research objective is to explore the genetic, molecular and 
cellular mechanisms of neurodegeneration in Alzheimer’s disease, understand the crosstalk between the 
components of the neurovascular unit in health and during pathogenesis, and discover new approaches 
to restore the neurovascular and neuroimmune functions for the treatment of Alzheimer’s and other 
neurodegenerative diseases.

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A. We expand our team from 3 members to about 12 members. There has been a lot of difficulties 
in recruiting people, and forming effective teams. But with the help of USC HR and Barbara, we 
successfully did it.

Q. How did you get into your area of expertise? 
A. Past training as a graduate student and postdocs in different areas shaped my interested and vision for 
my research

Q. What are the questions that drive your research?
A. Fundamental issues related to human health such as Alzheimer’s and dementia, and emerging issues 
regarding such as Zika and COVID-19. 

Q. What scientific questions are you most curious about?
A. What causes neurodegeneration.

Zlokovic studies the role of brain microcirculation, particularly the blood-brain barrier (BBB) in health 
and disease in the adult brain and during aging. Using animal models and studying human brain he 
has pioneered the neurovascular concept of Alzheimer’s disease, and showed that BBB breakdown 
can accumulate before neuronal loss, and is an early biomarker of human cognitive dysfunction. He 
demonstrated that disrupted cross-talk between BBB-associated pericytes and brain capillary endothelial 
cells, and astrocytes and pericytes, within the neurovascular unit leads to neuronal dysfunction and loss, 
and that targeting these BBB pathways can reverse neurodegenerative process. He has identified genes and 
receptors at the BBB regulating levels of Alzheimer’s amyloid-beta toxin in the brain, which accumulates 
with aging and dementia. He has developed new techniques for studying neurovascular functions in animal 
models and the living human brain that have opened up new areas of research previously untouched. His 
findings contributed to Phase 2/3 trials for Alzheimer’s disease based on clearance, and phase 2/3 trials 
stroke based on activated protein C pathway in the brain. 

Thomson Reuters and Clarivate Analytics listed Zlokovic as one of “The World’s Most Influential 
Scientific Minds” for ranking in top one percent of the most-cited authors in the field of neurosciences and 
behavioral sciences for 17 consecutive years (2002-2019). He received the MetLife Award for Medical 
Research, the Potamkin Prize from the American Academy of Neurology, the MERIT Award from NIA, the 
Javits Award from NINDS, and most recently the 2019 USC Associates Award for Creativity in Research 
and Scholarship, “the highest honor the university faculty bestows on its members for distinguished 
intellectual achievements”. Zlokovic is a member of the AAAS and the European Academy of Sciences. 
He co-founded ZZ Biotech, a biotechnology company dedicated to developing new treatments for stroke 
and other CNS disorders.

Q. Did you run into any obstacles in your research over the past year, and if so, how did you overcome 
these difficulties?
A. Like for all other research groups, the COVID-19 pandemic presented major challenges for my research 
group as well. But working from home on the RNAseq and proteomic bioinformatic analysis, analysis of 
MRI findings from our clinical data-rich data base, and performing the analysis of data already acquired 
from translational animal models we still were able to bridge the lockout period till partial opening of the 
Institute keeping a continuity before resuming back on some key areas of research for us. We focused on 
completing papers and preparing data for new grant applications. 

Q. How did you get into your area of expertise? 
A. I studied how to study the blood-brain barrier with one of the great masters in the field, Hugh Davson 
who also pioneered the first model of cell membrane called at that time the Davson-Danielli model. At that 
time, Davson was known as the main figure and father of the BBB field, and people called me at that time 
a “BBB baby”. I think Davson would be proud to see the baby grown up a bit.

Q. Have you had any change in direction regarding your research or modification to an ongoing question 
that has the potential to affect your future work?
A. We have started two new important areas of research for us: i) Using stem cell therapy of Alzheimer’s 
disease with iPSC-derived and genetically manipulated human pericytes; and ii) introducing molecular 
RNSseq and proteomic studies of the BBB in health and disease models (animals and humans)

https://keck.usc.edu/zilkha/faculty/faculty/Berislav-V-Zlokovic/https://keck.usc.edu/zilkha/faculty/faculty/Zhen-Zhao/
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Patrick Lyden, MD 
Joins Zilkha faculty

Patrick D. Lyden, MD, joins the faculty of the Keck School of Medicine of USC as 
a professor of physiology and neuroscience and of neurology, as well as a Zilkha 
Scholar within the USC Zilkha Neurogenetic Institute, in September 2020. He 
previously served as the Carmen and Louis Warschaw Chair in Neurology and 
professor of neurology at Cedars-Sinai Medical Center in Los Angeles.

A recognized global leader in stroke therapy, Dr. Lyden led a landmark 1995 
clinical study that resulted in approval of the first treatment for stroke, which 
involves the intravenous delivery of an engineered protein that breaks down 
blood clots. His research bridges the lab and the clinic, with a focus on translating 
discoveries into new therapies that can eventually be tested in the type of large, 
multi-institutional clinical trials that he helms. Dr. Lyden also played an important 

role in refining the National Institute of Health Stroke Scale, a widely used tool for evaluating the severity of a 
stroke. He produced and directed training and certification videos about the scale that have been viewed almost 2 
million times by health care providers around the world.

The co-author of over 350 peer-reviewed papers and book chapters, Dr. Lyden has received research funding from 
federal agencies continuously for more than 30 years. He is advancing a new approach to stroke treatment using 
agents that target multiple biochemical pathways at the same time. His studies delve into the toxic effect on brain 
cells of thrombin, an enzyme that helps blood clot, as well as the therapeutic possibilities of blocking that enzyme. 
Another research interest centers on lowering the body temperature as a potential stroke treatment.

At Cedars-Sinai, Dr. Lyden founded the Department of Neurology, the Comprehensive Stroke Center, the 
Neurology Residency Program and the Vascular Neurology Fellowship. Before that, he was professor and vice 
chair of clinical neurology at the University of California, San Diego, and clinical chief of neurology and director 
of the Comprehensive Stroke Center at UCSD Medical Center. He also served as staff physician at the Veteran’s 
Affairs Medical Center.

Dr. Lyden completed his medical training at the Baylor College of Medicine in Houston, followed by an 
internship at Mercy Hospital and Medical Center in San Diego and a neurology residency and stroke fellowship at 
UCSD Medical Center. Dr. Lyden is board-certified in vascular neurology and has been ranked as one of the “Best 
Doctors in America” continuously since 2009. He will see patients at the LAC+USC Medical Center and the Keck 
Medicine of USC clinic in Beverly Hills.

— Written by Wayne Lewis

https://keck.usc.edu/patrick-lyden-world-renowned-stroke-expert-to-join-zilkha-faculty/

Zilkha Welcomes
Michael Bienkowski, PhD

Michael Bienkowski is an Assistant Professor of Physiology and 
Neuroscience and Director of the USC Center for Integrative 
Connectomics. He received his B.S and Ph.D in Neuroscience from 
the University of Pittsburgh and is an expert on neuroanatomy having 
worked previously with multidisciplinary research teams on the Mouse 
Connectome Project and the NIH Brain Initiative Cell Census Network.

Dr. Bienkowski’s research is focused on understanding the multiscale 
organization of the hippocampus and its disruption in neurological 
diseases like Alzheimer’s disease. He previously created the mouse 
Hippocampus Gene Expression Atlas (HGEA) and identified 20 novel 
hippocampus subregions, their comprehensive connectome wiring 
diagram, and multiscale network organization (Bienkowski et al, 2018). 

Currently, the Bienkowski lab is using both animal models and human brain tissue to investigate the 
vulnerability of different hippocampal cell types to neuropathology and degeneration in Alzheimer’s 
disease.

https://keck.usc.edu/patrick-lyden-world-renowned-stroke-expert-to-join-zilkha-faculty/
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“The brain is the organ of destiny.  It holds within its humming mechanism secrets 
that will determine the future of the human race.”

—Wilder Penfield, US-Canadian Neurosurgeon

Awards &
Recognition

Ranking
While Zilkha Neurogenetic Institute does not correspond to a unit ranked nationally by U.S. 
News & World Report or the Blue Ridge Institute for Medical Research, the department of 
Physiology & Neuroscience (PHNS) does. Having risen in the ranks from No. 51 in 2012 to No. 
39 in 2015, No. 20 in 2016, and ultimately to No. 3 in 2018 and No. 2 in February 2019, Blue 
Ridge announced that the USC department of Physiology & Neuroscience is now number 1 in 
the nation. 

Research Progress
The number of Zilkha PIs awarded two or more R01s continued to grow during the reporting 
period. Drs. Karen Chang, Jeannie Chen, Ralf Langen, Janos Peti-Peterdi, Derek Sieburth, 
Ansgar Siemer, Huizhong (Whit) Tao, Li Zhang, Zhen Zhao and Berislav Zlokovic all hold 
two or more grants from the NIH that are at the R01 or U01 level. Not counting program projects 
or other large center grants, accounts from these PIs alone represent over $15M in total annual 
costs.

Awards and Honors
• In 2020, Huizhong (Whit) Tao, PhD, was promoted to full Professor in the department of Physiology 

& Neuroscience.
• Axel Montagne PhD was promoted in 2020 to Associate Professor of Research.
• Berislav Zlokovic MD, PhD published in Nature a ground-breaking work that received much 

national and international press: Montagne, A., Nation, D.A., Sagare, A.P. et al. APOE4 leads to 
blood–brain barrier dysfunction predicting cognitive decline. Nature 581, 71–76 (2020). 
https://doi.org/10.1038/s41586-020-2247-3 

• Berislav Zlokovic MD, PhD was named by Clarivate Analytics (former Thomson Reuters) as one of 
the top 1% of the most cited authors in Neuroscience and Behavior in 2019 for the 17th consecutive 
year.

• Berislav Zlokovic MD, PhD was asked by the Royal Swedish Academy of Sciences, to nominate 
candidates for the Sjöberg Prize 2019, 2020 and 2021; he was also asked by the Nobel Assembly at 
Karolinska Institutet (The Nobel Committee) to nominate one or more candidates for the Nobel Prize 
in Physiology or Medicine 2017, 2018 2019 and 2020

• Berislav Zlokovic MD, PhD gave the Fellows’ Choice Distinguished Lecturer in Neurodegeneration 
Alzheimer’s disease Training Program, Washington University Seattle

• Berislav Zlokovic MD, PhD was invited to be the Distinguished Keynote Neuroscience Speaker: 
Inaugural BIGNeuro Symposium Deciphering Neurodegeneration, University of Virginia 

https://doi.org/10.1038/s41586-020-2247-3  
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Graduate Students

A graduate student is someone who has earned a bachelor’s degree and is pursuing additional education in a 
specific field. Graduate students at the Zilkha Neurogenetic Institute may be enrolled in the Neuroscience graduate 
program, or any of the five categories under the aegis of the Programs in Biomedical and Biological Science 
(PIBBS), the gateway into interdisciplinary Ph.D. programs at Keck Medicine of USC. These include Cancer 
Biology & Genomics; Development, Stem Cells & Regenerative Medicine; Infectious Diseases, Immunology & 
Pathogenesis; and Medical Biophysics.

Most grad students start their program by engaging in laboratory rotations in different laboratories to gain research 
experience and identify a faculty member to serve as the advisor for their dissertation research, someone who 
matches their research focus. The faculty member directing the laboratory serves as the student’s primary mentor 
for the remainder of their graduate training. In addition to laboratory work, the student is required to complete 
coursework associated with the degree requirements of the respective program. The amount of coursework can 
vary slightly among programs, but usually includes a qualifying exam (written/oral), a thesis proposal, annual 
committee meetings, and a thesis written/oral defense. 

40 graduate students are in the labs at the Zilkha Neurogenetic Institute, and approximately 35 more are rotating 
through.

• Yi-Jheng Peng - Molecular Mechanisms Regulating Synaptic Vesicle Recycling, Karen Chang
• Kasey Rose - Calcium Homeostasis in Retinal Photoreceptor Cells, Jeannie Chen
• A. J. Cooper - Homeoplasticity in Retinal Circuits, Jeannie Chen
• Anakha Ajayan - Engineering Conformationally Specific Huntingtin Binders as Biomarkers and Therapeutics, 

Jeannie Chen
• Madison Zitting - Role of Complexin Phosphorylation in Exocytosis, Robert Chow
• David Sutter - Role of Icrac Channels in Facilitation of Retinal Ribbon Synapse Glutamate Neurotransmitter 

Release, Robert Chow
• Victoria Wolseley - Novel Neuron in Developing Human Fetal Brain Molecular Mechanisms Underlying 

Epilepsy, Robert Chow
• Jianzhi Jiang - hiPSC Models for the Study of Complex Brain Disorders, Marcelo Coba
• David Lee - Genome Engineering Tools for the Study of Synaptic Function, Marcelo Coba
• Jiazhen Xu - Novel Role of SYNGAP1 in Neurodevelopmental Disease, Marcelo Coba
• Nora Benavidez - R01 Mouse Connectome Project, Hong-Wei Dong
• Monica Song - R01 Mouse Connectome Project, Hong-Wei Dong
• Vyshnavi Pachipulusu - Tracking of 89Zr-oxine Labeled CAR T-Cells in a Preclinical Model of Human Cancer 

via PET, Russell Jacobs
• Xiandu Li - Effects of MBNL1/2 Gene on Brain Morphology in a Preclinical Model of Myotonic Dystrophy 

Using MRI, Russell Jacobs

• Chenyu Zhou - Effects of MBNL1/2 Gene on Brain Morphology in a Preclinical Model of Myotonic 
Dystrophy Using MRI, Russell Jacobs

• Christopher Ventura - The Role of Hyperpolarization-Activated Currents in Vestibular Ganglion Neurons, 
Radha Kalluri

• Alexander Markowitz - The Biophysical Properties of Auditory Neurons, Radha Kalluri
• Elissa Fultz - Molecular and Cellular Mechanisms of Action in Amyloidogenic Proteins, Ralf Langen
• Bryan Chau - Protein Structure and Inhibition of Misfolding, Ralf Langen
• Meixin Tao - Protein-Protein Interaction in Neurodegenerative Diseases, such as Huntington Disease, Ralf 

Langen
• Joshua Lugo - Understanding and Inhibiting Protein Misfolding in Neurodegeneration, Ralf Langen
• Travis Dillon - Conformationally Specific Binders for Huntington Disease, Ralf Langen
• Kristina Shkirkova - Synergistic Effects of Nanoparticulate Matter and Chronic Cerebral Hypoperfusion on 

White Matter Injury, William Mack
• Diana Torres-Pinzon - Sexual Dimorphisms in Response to Elevated Salt Intake, Alicia McDonough
• Darren Ha - Optimizing Long Term Outcomes for Kidney Donors, Alicia McDonough
• Urvi Shroff - Role of Wnt-beta Catenin Signaling in Macula Densa Cell Function, Janos Peti-Peterdi
• Jia Qi - A Novel Role for Reactive Oxygen Species in Regulating Dense Core Vesicle Secretion, Derek 

Sieburth
• Ukjin Choi - Mechanism of Action Potential Generation By Neuropeptide Signaling, Derek Sieburth
• Silvia Cervantes - Interaction of Chaperones With Huntingtin Exon-1, Ansgar Siemer
• Connor Hurd - Phase Separation and Fibril Formation of Orb2, Ansgar Siemer
• Xiaolin Chou - Thalamic Influence on Cortical Processing, Huizhong Tao
• Xiyue Wang - Functional Roles of Zona Incerta, Huizhong Tao
• Dai Zhai - Structural Basis of ACE1 Function in Alzheimer’s Disease, Tobias Ulmer
• Xuhang Dai - Structural Basis of CD33 Function in Alzheimer’s Disease, Tobias Ulmer
• Jiaqi Xiao - Structural Basis of Integrin Signaling, Tobias Ulmer
• Jason Huang - Brain-Spinal Cord Connectome, Li Zhang
• Michelle Seo - Functional Roles of Pontine Reticular Nucleus, Li Zhang
• Brock Pluimer - The Role of G-Protein Coupled Receptor GPR4 in Mammalian Blood-Brain Barrier, Zhen 

Zhao
• Giuseppe Barisano - MRI, Hypoxia, snRNAseq, Proteomics, Berislav Zlokovic
• Divna Lazic - Abeta/Dietary Restriction, Berislav Zlokovic
• Ching-Ju Hsu - BBB Immunohistochemistry in AD, Berislav Zlokovic
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Postdoctoral Fellows
In most basic science fields, a postdoctoral fellow is the next step on the academic career path after earning a PhD 
(hence the name.) A postdoc is a temporary position that allows someone who holds a PhD to continue training 
as a researcher in order to gain additional skills and experience that will prepare them for their academic career. A 
postdoc is primarily a researcher who works under the supervision of a faculty mentor as part of a larger research 
group. As such, they conduct research, either on a pre-specified project or one of their own design if approved by 
their mentor and when sufficient results are obtained, they publish that research in peer-reviewed journals. 

Most postdocs are paid from external grants, usually held by their PIs, but they may also seek to obtain a 
fellowship or scholarship of their own. A postdoc position is meant to prepare young researchers to become 
principal investigators (PIs) or junior faculty members, so they also take on more senior-level responsibilities like 
mentoring, grant writing, and teaching. Most postdoc positions last no more than five years, after which time it is 
expected the individual will move on to a more independent path.

Last year, 41 postdoctoral fellows worked in the labs at the Zilkha Neurogenetic Institute.

• Jack Tang - 1. Development of a 1.7µm Hand-Held OCT System for Human Inner Ear Imaging; 2. 
Development of Imaging Tools for and Investigating the Role of the Stria Vascularis in Noise Induced Hearing 
Loss, Brian Applegate

• Thea Taggliafero, MD - Maternal Inflammation Effect on the Fetal Brain, Alexandre Bonnin
• Qiuying Zhao, PhD - Maternal Inflammation Effect on the Fetal Brain, Alexandre Bonnin
• Ani Misirian - Maternal Inflammation Effect on the Fetal Brain, Alexandre Bonnin
• Ying Wu - Regulation of the Minibrain Kinase, Karen Chang
• Yen-Ching Chang - Role of Glia in Activity-Induced Synaptic Remodeling , Karen Chang
• Yuan Gao - Mitochondrial Signaling and Structural Plasticity, Karen Chang
• Sravani Keerthi - Mechanisms of Photoreceptor Cell Death Caused By Rhodopsin Mutations, Jeannie Chen
• Sowmya Lokappa - The Role of Sensory Input in the Maintenance of Retinal Circuits, Jeannie Chen
• Brent Wilkinson - 1. Signaling Networks in Complex Brain Disorders; 2. Molecular Signatures of APOE-

Mediated Blood-Brain Barrier Dysfunction Causing Neuronal and Synaptic Dysfunction, Marcelo Coba
• Anthony Stantarelli - R01 Mouse Connectome Project, Hong-wei Dong
• Muye Zhu - U01 Anatomical Characterization of Cell Types of the Mouse Brain, Hong-Wei Dong
• Brian Zingg - U01 Anatomical Characterization of Cell Types of the Mouse Brain, Hong-Wei Dong
• Daniel Cohrs - Tracking of 89Zr-oxine Labeled CAR T-Cells in a Preclinical Model of Human Cancer via PET, 

Russell Jacobs
• Xiaodan Liu - Vascular Contributions to Dementia and Genetic Risk Factors, Russell Jacobs
• Daniel Bronson - Modulation of Neuronal Encoding via Muscarinic Acetylcholine Receptor Pathways in 

Vestibular Neurons, Radha Kalluri
• Jobin Varkey - Protein Misfolding and Membrane Interaction in Alzheimer’s and Parkinson’s Disease, Ralf 

Langen
• Mario Isas - Understanding Protein Misfolding in Neurodegeneration Using Biophysical Methods, Ralf 

Langen
• Anoop Rawat - Interaction of Huntingtin with Other Proteins and Molecules and its Importance to 

Huntington Disease, Ralf Langen
• Nitin Pandey - Mechanism of Protein Misfolding in Neurodegeneration, Ralf Langen

• Roberto Martin del Campo Vera - Direct Neural Recordings in Humans, Brian Lee
• Kuang-Hsuan Chen - Neuromodulation During Stroop Task, Brian Lee
• Rinu Sebastian - Stimulation Optimization for Neuromodulation, Brian Lee
• Michell Connor - The Effects of Nanoparticulate Matter Exposure on Microglia Morphology, William Mack
• Brandon McFarlin - Pressure Natriuresis and Renal Na+ Transporter Regulation in Males and Females: 

Impact of Diabetes With Hypertension, Alicia McDonough
• Amir Nankali - 3D Measurements of Cochlear Vibrations, John Oghalai
• James Dewey - What is the Source of Cochlear Amplification?, John Oghalai
• Georgina Gyarmati - Novel Neuroendocrine Function of Macula Densa Cells, Janos Peti-Peterdi
• Andrew Homere - Fatty Liver Disease and the Endocannabinoid System: Effects of Fructose Feeding, Joyce 

Richey
• Mingxi Hu - Role of the Parkinson Protein LRRK2 in Regulating Dense Core Vesicle Secretion, Derek 

Sieburth
• Sungjin Kim - Regulation of the Mitochondrial Unfolded Protein Response by Sphingolipid Signaling, Derek 

Sieburth
• Can Tao - Brain-Spinal Cord Connectivity, Huizhong Tao
• Li Shen - Reward Learning Circuits, Huizhong Tao
• Han Vu - Structural Basis of CD33 Function in Alzheimer’s Disease, Tobias Ulmer
• Young-Taek Oh - Development of a New Method for Estimating Potassium Fluxes in vivo Using Stable 

Isotopes, Jang-Hyun Youn
• Guangwei Zhang - mPOA and Anxiety, Li Zhang
• Jingxin Wei - Control of Sleep and Arousal State, Li Zhang
• Jianxiong Zeng - Zika Capsid Mediated Blockage of Host Dicer-Dependent MicroRNA Machinery, Zhen Zhao
• Yingxi Wu - Vascular Link Between Traumatic Brain Injury and Alzheimer’s Disease, Zhen Zhao
• Xinyan Guo - The Role of TMEM252 in Vascular Injury in Aging and Alzheimer’s Disease, Zhen Zhao
• Zhonghua Dai - PICALM and AD, Berislav Zlokovic
• Mikko Huuskonen - MRI, Stroke, Microbiome, Berislav Zlokovic
• Amy Nelson - Electrophysiology, Berislav Zlokovic
• Kassandra Kisler - Electrophysiology, Berislav Zlokovic
• Yaoming Wang - Stroke, Berislav Zlokovic

Photo of the Siemer Lab in front of the Zilkha Neurogenetic Institute building
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Visiting Scholars

In general, visiting scholars bring to the Institute an exceptional senior researcher who can contribute to and 
enrich the community’s intellectual and research endeavors and international reputation. Typically, a position 
of visiting scholar is for a couple of months but may be as much as a year, and salaries or stipends are usually 
provided by their home institutions. Most visiting researchers to Zilkha Institute labs bring experience 
that generate collaborative studies, often including grant applications or papers, but many come to explore 
protocols or techniques unique to our Institute. Some visiting scholars deliver a formal lecture at some point 
during their residency, but all engage in meetings and informal discussions with graduate and postgraduate 
research students, supplementing the training provided by our existing community of science.

Attracting prominent visiting scholars allows our faculty and graduate students to be exposed to prominent 
researchers from other institutions, especially foreign ones, thereby strengthening the overall research 
environment.

• Clay Walker - 1. Development of a Catheter Based Imaging System for Identifying Residual 
Cholesteatoma; 2. Development of a Dual Focus OCM/TPF Microscope for investigating Cochlear 
Synaptopathy in a Mouse Model of Ear Trauma, Brian Applegate

• Anna Wisniowiecki - 1. Development of a Surgical Microscope Based OCT System for Improving 
Outcomes for Ossiculoplasty; 2. Developing Speckle Based Processing Algorithms for Measuring 3-D 
Motion at Nanometer Scales, Brian Applegate

• Eleanor Lo Re - Microbiome, Berislav Zlokovic
• Alexander Wong - Microbiome, Berislav Zlokovic
• Meghana Sagare - MRI Volumetric Analyses, Microbiome, Berislav Zlokovic
• Evan-Angelo Butlig - BBB Immunohistochemistry in AD, Berislav Zlokovic
• Jacob Prince - MRI, Cerebral Blood Flow, Berislav Zlokovic

Word cloud displaying the research focus at the Zilkha Neurogenetic Institute.
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As unique as our scientists are, the support model for 
the Zilkha Neurogenetic Institute and the Department 
of Physiology & Neuroscience was constructed to 
provide one-stop service for most administrative needs. 
A dedicated staff attends to each Principal Investigator 
(PI)’s needs, from assistance with submitting grants, to 
management of awards after they are received. Processes 
are designed to encourage open communication via data 
sharing and central file management. Cross-training of 
staff ensures that someone is always available to help. 
The goal is to free up faculty and laboratory staff as much 
as possible from administrative burdens so they may 
concentrate fully on their research.

The success rate of our PIs can be traced back to the 
committed team of individuals, many of whom have 
been with USC for a decade or more, and their hands-on 
knowledge of the many procedures that are involved with 
research administration. 

Director of Operations David Warren helps refine 
processes to be efficient and dependable, establishing 
a “gold standard” of service for our evolving research 
community. He is proud to have worked at USC for over 
23 years, and to be part of the team that advanced Zilkha 
and the department to #1 in the nation over the last 14 
years.

In addition to being office manager, Barbara Lockley 
oversees human resources, all aspects of onboarding new 
staff and students, biweekly and monthly payroll for over 
100 people and the myriad certifications and trainings; 
Barbara has been with USC for over 25 years and Zilkha 
over 15 years.

Loretta Chen assists with graduate student coordination 
and renewals, visa submissions, dossier preparation and a 
host of personnel-related duties.

As a Senior Research Administrator, Gabriela Torres 
handles all aspects of pre- and post-award grants 
management for our most complex program projects and 
multi-PI proposals, with a portfolio that exceeds $25M. 
Gabby has been with USC for over 25 years and Zilkha 
over 5 years.

William Osorio is a Contracts & Grants Coordinator who 
works with PIs on proposals and budget projections, as 
well as progress and final reports, and data tracking and 
reporting.

Program Manager Shaden Daas coordinates the activities 
for three large projects enrolling patients in Alzheimer’s 
Disease studies across multiple sites around the world, 
tracking recruitment and other scientific data, organizing 
meetings, advisory board activities and taking and 
disseminating minutes.

Budget/Business Analyst Leslie Ortiz has been with 
Zilkha for over 12 years, and is the go-to person for 
all day-to-day financial transactions, employing her 
knowledge of multiple systems to assist with purchasing 
transactions (PCards and POs), reimbursements, travel 
and all the odd requests that cutting-edge research 
generates.

Duy-An Le is an Administrative Project Specialist 
who handles all aspects of our seminar series, making 
arrangements for the dozens of speakers who visit the 
Institute each year. Duy-An also synchronizes special 
lectures and symposia and most communications, 
including newsletters and this Annual Report.

Monica Castro Chau is a Project Specialist for the 
Institute and Executive Assistant for Dr Zlokovic, for 
whom she manages his schedule, correspondence, travel 
and appointments. For nearly 5 years, Monica has been 
the center of the administrative nexus.

Facilities Manager Rusty King ensures all equipment, 
dangerous compounds and potentially hazardous 
materials used in research meet regulatory standards. He 
also watches over remodeling and new construction and 
supervises the core providing glassware washing and 
autoclave (high-temperature disinfection) services. 

Lab Aides Benilda Ramos-Cruz and Manuela Osorio 
work in the glassware/autoclave core, collecting and 
cleaning items used in research. Bennie also provides 
plate prep for experiments. They have each been with 
Zilkha for +/- 15 years.

Administration
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Brian Applegate
Our efforts have been split between 
maintaining our technological edge over 
other research groups doing small animal 
investigations of cochlear mechanics and 
developing related technologies for use in 
humans.

During FY2020 our lab developed 
several new technologies that will enable 
functional and morphological imaging 
of the human ear. The lab also developed 
technologies that will enable 3-D 
vibrational measurements of the mouse 
inner ear.

We are very close to being able to image the 
human inner ear. We expect to record images in 
a live patient and make the first ever vibratory 
measurements of the human inner ear (in vivo).

Frank Attenello
Research in the laboratory focuses on mechanisms 
of cortical response to cellular stress and injury in 
the brain, and mechanisms of glioblastoma growth 
and chemotherapy resistance. Special emphasis 
is placed upon the role of long noncoding RNAs 
and pericytes in cell stress. Our lab has focused on 
identification of multiple noncoding RNAs driving 
responses to cell injury and trauma. We have 
utilized multiple patient-derived tumors as well as 
performed direct analysis of patient tumors.

We have identified several noncoding RNAs 
modulating glioblastoma chemotherapy resistance, 
tumor invasion, and in vivo growth. These 

lncRNAs modulate several very well characterized 
oncogenic and cell stress signalling pathways. We 
hope to expand upon our patient-derived samples 
to elucidate the physiologic relevance of these 
findings. We further plan to evaluate pharmacologic 
targeting of multiple novel targets identified in the 
lab.

Alexandre Bonnin
Research in the Bonnin lab focused on 
understanding how adverse prenatal events 
increase the risk of developing mental disorders 
in adulthood. Efforts were centered around two 
common types of prenatal insults: 1) maternal 
infections and inflammation during pregnancy, and 
2) maternal stress/depression as well as exposure to 
antidepressant drugs. The Bonnin lab demonstrated 
that maternal infection directly affects important 
molecular pathways in the placenta which then alter 
the development of serotonin neurons in the fetal 
brain. 

The Bonnin lab started to investigate the short- and 
long-term consequences of major inflammation 
during pregnancy on blood-placenta and blood-
brain barriers formation and function in the 
offspring. This project uses cutting-edge live MRI 
techniques in mice to explore vastly understudied 
mechanisms and factors contributing to Alzheimer’s 
disease etiology. The rigorous approach monitors 
prenatal inflammation effects on blood-barriers 
formation and function longitudinally, from the 
fetal to the postnatal and adult stages of offspring 
life. These techniques are combined with behavioral 
measures and post-mortem histochemical 
quantification, throughout the lifespan, of specific 

Research and 
Advancements

molecular markers of blood-barriers establishment 
and function and of Alzheimer’s disease-related 
and neurovascular pathologies. Furthermore, the 
influence of “gene by environment interactions” is 
being investigated by testing the impact of prenatal 
inflammation on the severity of phenotypes in 
well-characterized transgenic mouse models of 
Alzheimer’s disease. This project will provide 
invaluable insights and open new avenues of research 
into the developmental origins of this devastating 
disease.

Our recent finding that maternal inflammation during 
pregnancy alters blood-brain-barrier formation 
and function throughout the offspring life is very 
exciting. It suggests that there may be developmental 
origins to multiple neurovascular diseases, including 
Alzheimer’s disease. This work was just recently 
awarded a 3-year award from the BrightFocus 
Foundation and led to the submission of a new R01 
application to NIA in June 2020.

The study of maternal inflammation effects on fetal 
brain development explores vastly understudied 
mechanisms and factors contributing to Alzheimer’s 
and other neurovascular diseases etiology; it will 

provide invaluable insights into the developmental 
origins of these diseases and opens an array of new 
questions. New lines of investigation could be started 
through the generous support of donors, for instance 
we could start investigating the impact 
of inflammation on the development of neuronal 
circuits that are known to degenerate in AD (e.g. 
cholinergic, serotonergic systems). Looking at 
these issues from a developmental standpoint 
could potentially lead to novel strategies to prevent 
neurodegeneration later in life.

Karen Chang
The Chang lab is investigating mechanisms 
coordinating different modes of synaptic vesicle 
retrieval. We are also examining mechanisms 
underlying structural plasticity. 

During FY2020, our lab found that a kinase 
upregulated in Down syndrome and mutated in 
some cases of Autism integrates different stimulus 
strength to optimize neuronal communication. We 
also discovered that glia regulate neuronal structural 
plasticity, and we are actively investigating how this 
is achieved. 

Image of Octopus Bimaculoides brain

C
ourtesy of Russell Jacobs
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We also continued research (begun with the Single-
Cell U01) on a novel brain neuron in human fetal 
brain, made progress (Broad Innovation Award) 
on molecular and cellular basis of MTS epilepsy, 
and worked on the role of Icrac channels in 
facilitating glutamate release from retinal bipolar 
synapses. Lastly, We completed a project on the 
role of phosphorylation of complexin in regulating 
exocytosis. 

Marcelo Coba
Over the last decade, human genetics studies have 
identified a number of disease-associated genes 
(risk factors) from post-synaptic proteins linked to 
psychiatric and other complex brain disorders such 
as schizophrenia, autism, intellectual disability 
and developmental delay, suggesting that synaptic 
dysfunction is central to the etiology of these 
diseases. However, it is not known, how these large-
collection of risk factors are functionally connected 
at the synapse. The progress of my laboratory during 
the last years allowed us to integrate human genetics 
variant data, gain predictive, testable insight into how 
disease-associated variants in the synapse affect the 
response to synaptic activity and also translate human 
genetic findings into knowledge of how the function 
of this signaling network is affected by mutations 
associated with complex brain disease. We also 
established a number of collaborations for the study 
of Alzheimer’s disease and the annotation of synaptic 
molecules. 

A crucial problem that has impeded progress in 
translational research is the integration of different 
models of brain disease. Advances in human induced 
pluripotent stem cells (hiPSC) and gene editing 
technologies such as CRISPR-Cas9 have made it 
possible to use patient derived neurons and brain 
organoids to model signaling and developmental 
mechanisms in complex and monogenic brain 
disorders. Using hiPSC and mouse models we were 

able to dissect key molecular that allowed us to 
determine how molecules associate to each other, 
where they localize and how they impact on behavior 
and cognitive tasks in health and disease. This allow 
us to now move towards a patient directed and 
translational phase of research where we will be using 
samples from patients with mutations associated 
to complex brain disease to seek novel targets and 
cell therapies for these disorders. More recently we 
used this knowledge to restore abnormal phenotypes 
using small molecules in different models, including 
neurons derived from patients and mouse models.

Through the SynGO consortium we were able to 
provide the first pipeline to annotate more than 1,000 
synaptic proteins, together with their localization, 
function and associations to disease.

Recently, we were able to determine the functional 
role of APOE variants in a new rodent model 
(Octodon Degus) of ALZ. Moving forward with 
our studies on Alzheimer’s disease, we were able to 
identify cell-type specific molecular signatures of 
APOE-mediated Blood-Brain Barrier Dysfunction 
associate to disease.

Hong-Wei Dong
The long term objective of the Mouse Connectome 
Project at USC (MCP; www.MouseConnectome.org) 
is to map the interconnections among all regions of 
the C57Bl/6 mouse brain, to generate a corresponding 
comprehensive connectome map that represents the 

interconnections in a common neuroanatomic frame, 
and to understand how the different brain regions 
assemble into functional networks based on these 
connections. 

As a part of the NIH BRAIN Initiative (https://www.
braininitiative.nih.gov/), our Mouse Connectome 
Project has made significant progress over the last 
8 years. In this year, we have published another 

I am excited to understand the shared molecular 
pathways and gene networks underlying multiple 
neurological disorders. We found that genes perturbed 
in Autism, Down’s syndrome, and Parkinson’s disease 
integrate to regulate synaptic vesicle recycling. I 
believe that an to understanding of fundamental 
cellular pathways at the molecular level will provide 
insights into therapeutic strategies for neurological 
disorders. 

Jeannie Chen
Photoreceptor cell loss is a primary cause of 
blindness in humans. We have made advances in 
our understanding of how retinal circuit responds 
to genetic rescue of photoreceptor cells during 
early and mid-stage disease. This year, the Chen 
lab has initiated new collaborations with Drs. 
Rich Roberts, Ralf Langen, and Ansgar Siemer. 
This has led to successful funding decisions by 
CHDI and submission of two new R01s. Moving 
forward, we hope to see that the peptides that bind 
distinct Huntington misfolded conformers will 
lead to successful development of biomarkers and 
therapeutics.

Robert Chow
A new interest is the role of ion channels in 
morphogenesis of skin appendage development. 
With the Chuong and Widelitz lab (Keck SOM, 
Pathology), we recently published a paper showing 
that ion channels play a key role in setting up a 
maintained standing current in developing chick 
featherbuds. Furthermore, certain ion channels play 
a role in regulating calcium entry, which is necessary 
for feather bud elongation. This area is the topic 
of a new R01. Another new area is the role of ion 
channels in the pathoetiology of mesiotemporal 
sclerosis epilepsy (MTSE). In this multidisciplinary 
collaboration with the Bonaguidi lab (Broad CIRM 
Center) and Neurosurgery Department (Charles 
Liu, Jonathan Russin), our laboratory is conducting 
electrophysiological and single-cell RNAseq of 
neurons in acute brain slice tissue that was resected 
from MTSE patients. This topic is supported by a 
Broad Innovation grant. 

Research

Kasey Rose presenting her poster at the 10th Annual Zach Hall Lecture
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“I want to know if environmental factors, such as air pollution, can influence the 
progression of acute stroke and an individual’s response to underlying disease.”

—William Mack

http://www.MouseConnectome.org
https://www.braininitiative.nih.gov
https://www.braininitiative.nih.gov
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major paper in Nature Neuroscience, which describe 
our effort of constructing the genetic architecture 
and wiring diagram of the mouse hippocampus 
(Bienkowski et al., Nature Neuroscience, 2018). 
This paper has captured the most detailed view 
yet on hippocampus anatomy. By using laborious 
and careful analyses to distinguish distinctive 
expression patterns of more than 250 genes across 
the mouse hippocampus, we defined many new 
and otherwise hidden subdomains. Onto this more 
refined, molecularly-defined map, they then overlaid 
connectivity data to produce a wiring diagram 
including about 200 pathways that show how all 
those subdomains are networked together and to other 
portions of the brain. 

The result is the most precise structural and 
functional atlas, or connectome, of this essential brain 
region ever produced, with important implications for 
understanding how the hippocampus works in health 
and in diseases such as Alzheimer’s. This paper will 
be featured on NIH Director (Dr. Francis S. Collins)’s 
Blog. Afterwards, we are working on several other 
papers that aim to construct wiring diagram of other 
brain structures, including the basal ganglia and 
amygdala.

Russell Jacobs
The major ongoing theme of my research is to 
coordinate instrumentation development with 
real-world biomedical applications. This often 
means melding the energies of folks from disparate 
disciplines who sometime don’t even seem to 
speak the same language. Although these efforts 
can be frustrating, success is very sweet. Current 
instrumentation efforts involve coordination of 
magnetic resonance imaging (MRI) with positron 
emission tomography (PET) and high intensity 
focused ultrasound (HIFU). Applications involve: 
tracking CAR-T and CAR-NK cells in animal tumor 
models systems to understand and optimize cancer 
immunotherapeutics; modulating the blood-brain-
barrier in mouse models of Alzheimer’s Disease to 
explore the etiology of this devasting disease; use of 
sophisticated imaging protocols to examine animal 
models of post traumatic stress, leukodystrophy, 
traumatic brain injury, & multiple sclerosis.

In the past year, the Jacobs lab aimed for optimization 
and utilization of focused ultrasound to probe 
effects of blood brain barrier (BBB) breakdown in 
Alzheimer’s Disease mouse model, as well as spatio-

Research

Picture of Dr. McDonough and the kidney STARS group she mentored at the American Society of 
Nephrology’s Annual Kidney Week
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temporal tracking of CAR-T and CAR-NK cells in 
mouse tumor models using simultaneous PET/MRI in 
order to optimize their efficacy in immunotherapy of 
solid tumors.
This year, we achieved non-destructive focal 
temporary BBB opening in mouse models with 
targeting use MRI and benign & efficient labeling of 
lymphocytes with 89Zr to enable in vivo tracking with 
PET

For the future, we plan to push further enhancement 
of high resolution MRI & PET protocols – especially 
neuronal track tracing.

Radha Kalluri
We’ve focused on our main goals to define 
diversity in the biophysical properties of auditory 
and vestibular neurons. Our work in the auditory 
system reveals a previously unrecognized intrinsic 
diversity in auditory neurons (Markowitz and Kalluri 
2020). Our work suggests that this type of diversity 
contributes to the encoding of sound intensity.

We have also discovered a particularly interesting co-
regulation between two ion channels and an efferent 
neuron network in vestibular neurons. Our ongoing 
work will elucidate the function of ion channels 
and the intracellular mechanisms driving their co-
regulation.

We’ve also advanced the goals of our collaboration 
with the Ichida and Segil labs (Menendez et 
al. 2020). For this work, we used patch-clamp 
electrophysiology to characterize the success of 
reprogramming strategies for creating sensory hair 
cells.

Finally, we’ve also started a new collaboration 
with the Segil and Chow laboratories to jointly 
define sensory diversity in vestibular neurons at the 
electrophysiological and transcriptomic levels.

Harvey Kaslow
In the previous year, I worked on the development of 
a CAR T cell to treat B cell lymphoma. We made a 
substantial preclinical work evaluation of the CAR T 
cell preparation that was completed and submitted for 
publication. Going forward, it is hoped the safety and 
target specificity of the CAR T cell preparation will 
be tested in systems relevant to clinical use.

Ralf Langen
A number protein misfolding diseases (Alzheimer’s 
disease, Parkinson’s disease, Huntington’s disease, 
type 2 diabetes) are thought to be caused by the 
misfolding of proteins into abnormal and toxic 
structures. How this misfolding occurs on a molecular 
level, how it can be prevented therapeutically and 
how risk factors can promote misfolding is only 
poorly understood. The Langen lab is working on 
these aspects in order to develop better therapeutics 
and biomarkers.

During the past year, the Langen lab developed a 
new generation of conformationally specific binders 
that can detect toxic species in neurodegenerative 
diseases. These binders are highly specific and of 
high affinity. 

In the next year, we will further develop our 
biomarkers and misfolding inhibitors. We will also 
have established their promise in animal models.

Brian Lee
We are studying how the brain processes movement 
commands and decision making in humans with 
depth electrodes implanted in various brain 
structures for epilepsy monitoring. From human 
neurophysiology recordings via depth electrodes, 
we have been able to identify and describe local 
field potential signals related to arm movement in 
the amygdala and hippocampus, areas not typically 
involved in movement. We are aiming to develop 
novel neuromodulation techniques for brain 
stimulation for the treatment of Parkinson’s disease 
and epilepsy.

Research

“We are studying the specializations 
that imbue distinct functions to 
different sub-groups of sensory cells 
and also leave them vulnerable to 
damage.”

—Radha Kalluri
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William Mack
Over the past year we continued to study the joint 
exposure effects of nanoparticulate matter and chronic 
cerebral hypoperfusion on white matter injury in both 
male and female mice. We obtained grant funding 
to study the translational potential of the NOGO-A 
receptor to enhance axonal regeneration after stroke 
and to examine a novel Endovascular Device for 
Transvenous Electroencephalography

We established a synergistic relationship between 
nanoparticulate matter and chronic cerebral 
hypoperfusion with respect to white matter injury 
and neurocognition. These findings were supported 
by histochemical data, behavioral testing and MR 
imaging.

We would like to further elucidate the mechanism 
underlying the synergism between nanoparticulate 
matter and chronic cerebral hypoperfusion in our 
murine model. In conjuction with Ellis Meng’s 
laboratory (USC Viterbi), we hope to begin to 
develop an endovascular device that can be implanted 
for Transvenous Electroencephalography.

Alicia McDonough
Coming to USC in 1981, my area of expertise was 
“everything about the sodium pump in every tissue” 
synthesis, degradation, regulation, change with 
disease and therapeutics (including a 1993 JBC paper 
defining sodium pump isoforms in BBB and choroid 
plexus with Dr. Zlokovic, cited more than 30 times). 

Through many hours of teaching to medical and 
graduate students my interests broadened as the 
students asked me interesting questions I could not 
answer. I identified important gaps and wrote grants 
to answer the questions: defining actions of cardiac 
glycosides in the heart, how muscle and kidney work 
together to maintain potassium homeostasis, and 
understanding the blood pressure set point regulation 
by the kidney.

Axel Montagne
In the Zlokovic lab, I designed, performed, and 
analyzed brain imaging data in both Alzheimer’s 
relevant mouse models and human participants at risk 
for Alzheimer’s disease with a special emphasis on 
blood-brain barrier functions and dysfunctions.
In the past year, the Zlokovic lab recently found 
and published in Nature journal (April 2020) some 
mechanistic insights explaining how the APOE4 gene 
variant, known to be the major genetic risk factor for 
Alzheimer’s disease, affects the brain vasculature 
which ultimately leads to neurodegeneration and 
possibly dementia.

I hope to disentangle some of the molecular pathways 
that lead to brain vascular defects with the goal of not 
only improving knowledge but also provide potential 
targets for future therapies.

Mariangela Nikolakopoulou
This past year we have been focusing on 
neurovascular dysfunction in the presence of the 
ApoE4 gene, which is a genetic risk factor for AD, in 
mouse models and at the same time we are looking at 
BBB deficits and neurodegeneration in the absence of 
LRP1, an endocytic receptor that participates in Aβ 
clearance. 

We currently have 2 papers under review, one 
is Science, where we looked at BBB-related 
dysregulation and neurodegeneration in the absence 
of LRP1, and another at JEM, where we show 
neurovascular dysfunction and neurodegeneration, 
that are both independent of amyloid pathology, in the 
presence of the ApoE4 gene, a genetic risk factor for 
AD, in mouse models.

I am hoping to connect vasculature dysfunction to 
remyelination in Multiple Sclerosis. One field of great 
interest to me is to study factors that are secreted 
by brain pericytes and can potentially promote 
oligodendrocyte proliferation, differentiation and 
maturation that could be beneficial for MS patients. 

 John Oghalai
We have been studying how the auditory portion of 
the inner ear, the cochlea, processes more than one 
sound at the same time. This has allowed us to learn 
how the unique anatomy of the mammalian cochlea 
permits us to hear with high sensitivity and exquisite 
frequency selectivity.

This year, we renewed one R01 and got another new 
R01. In the future, we want to be imaging the inner 
ears of patients in clinic so that we can better treat 
their hearing loss and vertigo.

Janos Peti-Peterdi
The Peti-Peterdi research laboratory is 
traditionally interested in renal and cardiovascular 
pathophysiology, more specifically in the 
mechanisms of both the healthy and diseased kidney 
that control the maintenance of body fluid and 

electrolyte homeostasis, blood pressure, and the 
renin-angiotensin system. Our goal is to identify the 
key molecular players in various renal pathologies 
as potential therapeutic targets, and translate this 
information in the preclinical development of new 
therapeutic approaches for the better treatment of 
kidney and cardiovascular diseases. 

Also, my laboratory is renowned for the application 
of intravital imaging approaches using multiphoton 
microscopy (MPM) for the direct and quantitative 
visualization of the function of the living, intact 
kidney. We pioneered several applications of MPM 
for the high temporal and spatial visualization of 
intercellular communications between various (juxta)
glomerular cells in vitro and for the quantitative 

DORI, Metabolic Assay Core: Joyce Richey (Center) Core Director; Christina Ayala (Left) 
Administrative Assistant and Lilit Baronikian (Right), Assay Lab Manager

C
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“Making good samples is key for all 
protein biochemical work, hence we 
have invested a lot of time optimizing 
samples in past years.”

—Ansgar Siemer
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imaging of kidney functions in vivo including 
in various animal models of kidney disease, 
hypertension and diabetes. Importantly, we recently 
developed serial MPM to track the fate and function 
of individual cells in the same region of the living 
intact kidney over several days. This approach has 
provided us with visual clues regarding the dynamics 
and cellular and molecular players of renal tissue 
remodeling and regeneration by resident progenitor 
cells.

The Peti-Peterdi lab continued to investigate the 
cellular and molecular mechanisms of glomerular 
kidney diseases, crosstalk between the kidneys and 
distant organs such the brain and heart, and renal 
tissue repair. We identified several new molecular 
mechanisms as potential therapeutic targets. The main 
focus of our studies last year was the role of a special 
chief cell type in the kidney called macula densa, 
and their role in endogenous nephron repair and/
or the maintenance of systemic vascular beds. Our 
laboratory deployed serial multiphoton microscopy 
to track the fate and function of individual cells in the 
same region of the living intact kidney over several 
days, during physiological adaptive responses, and in 
disease development.

This year, we made a significant discovery of 
novel macula densa cell functions in endogenous 
nephron-level remodeling and repair after injury. 
This body of work established that MD cells via the 
physiological activation of their comprehensive cell 
program and the release of newly identified paracrine 
acting cytokines are chief organizers and regulators 
of resident mesenchymal and endothelial precursor 
cells to remodel the glomerulus, vasculature, and 
the tubulo-interstitium. Physiologically, this new 
MD cell function may help to maintain body fluid 
and electrolyte homeostasis, but it could also be 
augmented for regenerative repair of kidney tissue 
after injury.

Another new line of our research activities identified 
new neuron-like structural and functional features of 
the macula densa, a niche of 20-25 MD cells in each 
nephron function as a ganglion-like mini-brain with 
somatosensory neuroepithelial and neuroendocrine 
functions.

In the coming years, we would like to extend the 
use of our newly established macula densa cell 
immortalized cell line to study detailed cell biological 
mechanisms of their function.

Research

Joyce Richey
Currently we are exploring the potential mechanisms 
for the rapid and robust onset of non-alcoholic 
fatty liver disease (NAFLD) and vascular reactivity 
with high fructose feeding in the rodent model. We 
hypothesize that the endocannabinoid system, which 
has been demonstrated to regulate appetite and energy 
metabolism, may be involved in the induction or 
maintenance of fatty liver disease during fructose 
ingestion. 

Anne Riquier-Brison
My research interests focus on renal 
physiology and pathophysiology, in 
particular the renal physiology of 
hypertension, both in acute and chronic 
settings, the basic hemodynamics of 
the kidney, and the development of 
nephropathy in various animal models. I 
also more recently started to study the role 
of a kidney-derived angiogenic hormone 
in maintaining a healthy vasculature 
throughout the body, and in the brain in 
particular. 

Cognitive impairment is a well-known and common 
complication of chronic kidney disease, which led 
us to the hypothesis that a systemic angiogenic and 
neurotrophic imbalance, via kidney-to-brain crosstalk 
plays a major role in the pathogenesis and progression 
of dementia and Alzheimer disease.

I hope that my research will made great progress 
towards the understanding of the role of the kidney in 
maintaining a healthy vasculature, and in particular 
how this leads to cognitive impairment in patients 
suffering from kidney disease.

Ongoing work in the laboratory is studying the 
fate and function of renal stem cells, and their role 
in endogenous kidney repair. Based on targeting 
the molecular mechanisms that control a newly 
discovered tissue repair process, his lab is currently 
developing a new regenerative therapeutic approach 
for the treatment of chronic kidney diseases. 

Abhay Sagare
In the past year, I participated in the PPG study to 
understand how breakdown of the BBB contributes 
to apolipoprotein E4 (APOE4)-associated cognitive 
decline independently of Alzheimer’s disease 
pathology. I also contributed in developing sensitive 
meso-scale discovery assays to detect sPDGFRβ, 
CypA, and MMP-9 for the PPG study. I hope the 
current studies will uncover the molecular mechanism 
behind the protective role of PICALM variants in 
Alzheimer’s disease. 

Derek Sieburth
This year the lab identified a previously undescribed 
neuronal circuit that controls an ultradian rhythm in 
C. elegans. This circuit uses neuropeptides released 
from a single neuron to activate muscle contraction. 
This circuit has provided us with a platform to study 
the molecular mechanisms underlying the regulation 
of neuropeptide release in vivo. 

To date, we found that a protein implicated in 
Parkinson Disease functions to regulate the 
maturation of neuropeptide-containing dene core 
vesicles within axons. We also have developed an 
in vivo system for examining how the coupling of 
neurons by gap junctions impacts synaptic function 
and neurotransmitter release. 

Finally, the lab also discovered a neuroendocrine 
signaling pathway that protects organisms from the 
toxicity of oxidative stress through the stress-induced 
activation of sphingosine kinase.

This year, we have identified a role for hydrogen 
peroxide produced by axonal mitochondria in 
inducing neuropeptide release to promote redox 

Lipidomic studies demonstrating an interaction of high-sodium and low-potassium diet with gut bacteria to 
modulate circulating triglycerides.
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“Our approach is uniquely able to measure 
the morphology and vibratory response of the 
intact living inner ear (cochlea) in animal 
models of hearing loss.”

—Brian Applegate
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homeostasis. We have also discovered a function for 
a cell in responding to a neuroendocrine signal during 
a rhythmic behavior. Lastly, we discovered a role 
for the Parkinson protein LRRK2 in regulating the 
maturation of dense core vesicles.

Ansgar Siemer
The Siemer lab is interested in how protein 
aggregation and protein disorder can both cause 
toxicity in disease and be beneficial in other contexts. 
Protein aggregates are difficult to study, especially if 

they have large degrees of disorder. One technique 
that allows to study such protein aggregates is 
solid-state NMR and we are using this technique 
in combination with other biophysical methods on 
aggregates important in Alzheimer’s, Parkinson’s, and 
Huntington’s disease as well as long-term memory.

We currently work on the structure of amyloid fibrils 
formed by Aβ and tau important in Alzheimer’s 
diseases; fibrils formed by huntingtin exon-1 
important in Huntington’s disease; α-synuclein 
important in Parkinson’s disease; and Orb2 a 
functional amyloid important for long-term memory 
in fruit flies. 

To study protein phase separation, my lab started 
using a lot of microscopy in addition to spectroscopy, 
which is my expertise. The microscopy core at USC 
was very helpful training and advising my students 
and we are now able to get great data.

Making good samples is key for all protein 
biochemical work, hence we have invested a lot 
of time optimizing samples in past years. In some 

project this is still an ongoing process, for others 
we now in the position to do the measurements that 
answer the important questions we are after. 

Huizhong Tao
During the year, the Tao Lab has identified a bottom-
up neural pathway from the retina, via the superior 
colliculus, the pulvinar, up to the primary sensory 
cortex. Through this pathway, contextual sensory 
information is utilized to modulate how cortical 
neurons process sensory information. We also 

established a pipeline 
in studying spinal cord 
neurons receiving 
brain inputs using 
electrophysiological and 
imaging methods. 

We have several 
ongoing projects on 
emotion-related circuits 
and have made some 
interesting discoveries. 

We hope to wrap up these studies soon and provide 
important new insights into therapeutic treatments of 
neuropsychiatric disorders such as major anxiety and 
depression. 

Tobias Ulmer
The Ulmer Lab focused on the structure-functional 
relationships of the proteins CD33 and ACE1, which 
have been implicated in the molecular chain of events 
leading to Alzheimer’s disease. Specifically, we have 
determined the structures of their transmembrane 
domains. Work on integrin receptors was performed, 
too.

This year, we completed the structure of a mutant 
integrin transmembrane complex that appears to 
buffer the receptor against unwarranted activation by 
mechanical force.

Going forward, we hope to establish the structure 
of the full-length CD33 receptor produced isotope 
labeled and glycosylated in yeast and understand its 
structural change upon activation. 

Maps of blood-brain barrier permeability generated by DCE-MRI (left) revealed leakage in the hippocampi 
of APOE4 carriers (right), and even more so in those with cognitive impairment. Permeability increases 
from blue to red
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Jobin Varkey
In the past year, I mainly focused on structural 
understanding of protein assemblies implicated 
in the development of Alzheimer’s, Huntington’s 
and Parkinson’s disease.We initiated collaborative 
research to develop biomarkers for Parkinson’s 
diseases using tears. Using tears would be a non-
invasive method with a number of advantages over 
invasive methods.

In the coming year I hope to focus more on 
translational research that involves developing 
biomarkers and developing or testing molecules that 
can prevent neurodegeneration, and also develop a 
deeper understanding of structure of proteins and 
their assemblies in Alzheimer’s, Huntington and 
Parkinson’s disease.

Jang Youn
Soluble epoxide hydrolase (sEH) is an enzyme 
important for cardiovascular and metabolic health. 
Recent human studies suggest that sEH plays a 
role in various pathologies in humans. We studied 
mechanisms by which sEH is regulated in vivo in 
rats, suggesting that gut bacteria and the secondary 
bile acid, lithocholic acid may be involved in the 
regulation of sEH in postprandial states. We plan to 
apply for a NIH R01 grant based on these findings. 

We are also working on a new method for estimating 
potassium fluxes in vivo using stable isotopes. This 
project represents an interdisciplinary collaboration 
between USC investigators, myself and Dr. 
Alicia McDonough, and an established geologist 
at Princeton University, Dr. John Higgins, who 
developed state-of-the-art stable potassium isotope 
measurements for his geological and environmental 
studies. We are developing a new R01 application 
based on this project. 

We have developed a novel approach of assessing 
in vivo sEH activity, called SAMI (Simultaneous 
Analysis of Multiple Indices), combining 
metabolomic determination and simultaneous 
analysis of all measurable plasma fatty acid epoxide-
diol pairs. This approach, based on measurements in 
the blood, could be a crucial tool for human studies of 
sEH regulation.

Our new analytical method SAMI, described above, 
has many potential applications to metabolomic 
studies. We plan to apply this method to existing 
clinical data to test if we can extract information 
better or more than previously reported. 

“We have committed substantial efforts in developing 
molecular/genetic and electrophysiological/imaging 
techniques for elucidating the neural circuits for both local 
neuronal computation and for controlling animal behavior.”

—Li Zhang
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Li Zhang
We are working on several research lines. One is about the local circuits for auditory information processing in 
the auditory cortex. The second is about the neural circuits underlying the initiation and expression of negative 
emotions. The last is about the construction of cell atlas for brain-spinal cord connectome.We have now 
established all the tools for studying brain anatomy. Solid progress is made along the research lines describe 
above.

Zhen Zhao
Traumatic brain injury (TBI) is a leading cause of injury deaths and disabilities in the United States and 
considered as the most robust environmental risk factor for Alzheimer’s disease. However, the exactly reason 
that TBI facilitates Alzheimer’s pathogenesis remains poorly understood. Besides direct neuronal injury and 
neuroinflammation, vascular impairment is also considered as a hallmark of the pathological events after 
TBI. Since vascular dysfunctions influences Alzheimer’s pathogenesis, it is therefore plausible to draw a 
cerebrovascular link between TBI and Alzheimer’s disease. We are now addressing this gap in knowledge, and 
mechanistically understand the vascular contribution to the TBI-induced high risk for Alzheimer’s disease

We will have new insights into the common cerebrovascular endophenotype that drives the vascular dysfunctions 
in TBI, aging and AD.

Reception held in honor of the 10th Annual Zach Hall Lecture speaker, Don Cleveland (UCSD).
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Berislav Zlokovic
Long Standing Research Interests:
• Blood-brain barrier, brain microcirculation, transport of peptides in the central nervous system including 

Alzheimer’s amyloid-ꞵ (Aꞵ) peptide
• The role of blood vessels in the pathogenesis of Alzheimer’s disease and neurological disorders
• Blood-brain barrier cellular and molecular mechanisms causing neuronal injury and degeneration
• Biology of brain capillary mural cells pericytes in the adult and aging CNS and white matter 
• Activated Protein C (APC) pathway in the CNS
• APC treatment for stroke and neurological disorders such as Alzheimer’s and ALS
Recent Research Interests:
• Understanding the biology of genes (e.g., APOE4, PICALM) influencing risk for Alzheimer’s by acting on 

brain vascular system using transgenic models, human iPSCs models and human studies
• Imaging and molecular biomarkers of neurovascular function and blood-brain barrier in the living human 

brain in relation to normal aging, mild cognitive impairment and genetic risk for Alzheimer’s
• Stem cell therapy of Alzheimer’s disease with iPSC-derived and genetically manipulated human pericytes
• Molecular RNSseq and proteomic studies of the BBB in health and disease models (animals and humans)
• APC based peptide mimetics and 3rd generation APC analogs for white matter stroke
• Effects of microbiome of the BBB

We continued studies focused to understanding the biology of genes (e.g., APOE4, PICALM) influencing risk for 
Alzheimer’s by acting on brain vascular system. In these studies we used and generated new APOE and PICALM 
transgenic models. We also carried out human research studies focused on the effects of APOE4 gene on BBB 
permeability in the living human brain in relation to cognitive impairment, Alzheimer’s pathology (Abeta and 
tau), and neurodegeneration using new state of the art MRI approaches that my group developed in parallel for 
humans and animal models. 

We also extended studies in new APOE4 KI lox/lox mice vs APOE KI lox/lox mice to molecular RNAseq and 
proteomic studies to understand how changes at the BBB relate to neuronal changes observed in in APOE4 model. 
We also started the microbiome studies in these APOE KI/lox/lox models.

We generated new PICALM rare mutation mice that was linked by disequilibrium analysis to protective PICALM 
non-functional SNP, and have begun elucidating molecular and cellular mechanism of its protective action in AD 
models. We also completed drug screening for PICALM up-regulators and studies demonstrating its protective 
effects in a mouse model of AD.

We completed studies with 2nd generation APC analogs for white matter stroke and are now working on paper and 
some final experiments. 

Amongst other contributions (see publication list of 23 peer reviewed papers), I would like to highlight these three 
scientific advancements:

1. That ablation of of BBB-associated pericytes leads to acute circulatory collapse and loss on neutrophic factor 
pleiotrophin causing together rapid neuron loss and degenerative changes (Nature Neuroscience, 2019)

2. That APOE4 leads to BBB breakdown predicting cognitive decline in human APOE4 carriers bearing one or 
two ε4 alleles independently of AD pathology (Nature 2020).

3. We developed new sensitive assay for detection of a biomarker of pericyte injury in cerebrospinal fluid 
(Alzheimer’s & Dementia 2020).
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Scholastic Activities

Brian Applegate
Collaborations: 
• John Oghalai, MD, USC. Collaborate on hearing related research, engineering and science.
• Javier Jo, PhD, University of Oklahoma. Collaborate on development of optical imaging technologies for 

early diagnosis of oral cancer.
• Tomasz Tkaczyk, PhD, Rice University. Collaborate on developing methodology for 3-D printing of micro-

optical components and their application to biomedical imaging
Academic and Community Activities:
• Coordinated the Otolaryngology-Hearing and Communication Neuroscience seminar series
• Program committee member, Translation Biophotonics Conference/ SPIE
• Program committed member, IEEE Photonics Conference/ IEEE

Frank Attenello
Collaborations: 
• Min Yu, USC Department of Stem Cell and Regenerative Medicine, Molecular characterization of circulating tumor cells 

and corresponding brain metastases
• Berislav Zlokovic of USC, studying the effects of host pericyte modulation on glioma tumor growth
• William Mack, Caleb Finch, Constantinos Sioutas, Todd Morgan, University of Southern California, studying effects of 

nanoparticulate matter on neural stem cell behavior following ischemic stroke
• Nicholas Graham, University of Southern California, Viterbi School of Engineering, Glucose Deprivation and Targeted 

metabolic therapies in glioblastoma

Academic and Community Activities: 
• Tumor Section Scientific Chair, American Association of Neurological Surgeons (AANS) Annual Meeting 2020

Teaching: 
• Traumatic Head Injury, First year medical student class, Keck school of medicine
• Evaluation and treatment of intracranial aneurysms, First year medical student class, Keck school of medicine
• Epigenomics and Cancer Seminar (BIOC580) Lecture, lncRNAs modulating Glioblastoma

Alexandre Bonnin
Collaborations: 
• Dr Andrews of UCLA; collaborating on fast microdialysis studies to measure offspring neurochemical activity following 

prenatal exposure to stress and antidepressant drugs.
• Dr Fournier and Gil of University of Paris, France; collaborating on transplacental drug transfer in human pregnancies.
• Dr Tracy Bale of U Penn; collaborating on studies of placental metabolism impact on fetal brain development.
• Dr Lee, USC Departments of Neurological Surgery & Psychiatry; collaborating on studies of the long-term effects of 

maternal inflammation on offspring brain function through electrophysiological recordings.
Teaching:
• Neuroscience systems: 2 pharmacology lectures to 1st year USC MED students: 
• “Sedatives, hypnotics and anxiolytics” Lecturer; contact hours: 2
• “Antipsychotic drugs” Lecturer; contact hours: 2

Researchers at the Zilkha Neurogenetic Institute help train the next generation of scientists 
through many means. Most faculty give courses as part of the medical school curriculum. 
Faculty contribute to undergraduate courses by delivering lectures in their areas of expertise. 
They may do the same for graduate courses, or they may substantially revise or develop new 
lines of instruction. 

PIs also guide undergrads and graduate students by helping them design and conduct experiments 
in their own laboratories. Postdoctoral fellows who train in Zilkha laboratories, via their exposure 
to established research programs, are encouraged to develop their own experimental designs or 
avenues of exploration. Teaching takes on many forms in the world of biomedical research.

Aside from their contributions to population at the Zilkha Institute, the faculty constantly foster new 
relationships and collaborations with many brilliant scientists from institutions across the nation. Many 
of these associations are listed below.
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Robert Chow
Collaborations:
• Ralf Langen – Keck SOM, role of plasticizers in misfolding of amyloid proteins in type 2 diabetes mellitus 

and Alzheimers Disease
• Michael Bonaguidi – Keck SOM, molecular and cellular basis of mesiotemporal sclerosis epilepsy

• Cheng-Ming Chuong – Keck SOM, role of ion channels in feather bud development
• Randall Widelitz – Keck SOM, role of ion channels in feather bud development

Academic and Community Activities:
• Mentorship of students in CIRM Internship Program

Teaching:
• Physical Methods in Biochem BIOC 522, Ralf Langen, 4 lectures, 2-3-hour lectures
• Neuroprosthetics BME 452, George Tolomiczenko, 1 lecture, 3 hours

Marcelo Coba
Collaborations:
• Thomas O’Dell, UCLA; Synaptic signaling and plasticity mechanisms in leaning, memory and disease
• Berislav Zlokovic, USC, Molecular Signatures of APOE-mediated Blood-Brain Barrier Dysfunction Causing 

Neuronal and Synaptic Dysfunction
• Trey Ideker, UCSD, Computational biology modelling of signaling networks. Identification of Synapse Genes 

Using Global Molecular Signatures
• Nicholas A. Graham. Viterbi School of Engineering, USC, Protein Interactomes and Mass Spectrometry
• Giorgia Quadrato, USC. SYNGAP1 models of neurodevelopmental disease
• Gavin Rumbaugh, SCRIPPS Florida, Role of Syngap1 isoforms in synaptic plasticity, learning and memory 
• Marco Bortolato, Utah University; Role of NMDAR signaling in the pathophysiological processes underlying 

impulsive aggression and related neurodevelopmental disorders (autism-spectrum disorder, ADHD, Tourette 
syndrome)

Karen Chang
Collaborations: 
• Tai Min of UNIST, Korea; investigating common molecular pathways altered in Down syndrome and Fragile X 

syndrome, two of the most common genetic causes of mental retardation.
• Ralf Langen, Zilkha Neurogenetic Institute, USC; examining the effects of post-translational modification on membrane 

protein functions.
• Christopher Buser, Oak Crest Institute of Science; TEM analysis of synaptic vesicle recycling.

Academic and Community Activities:
• Participated in various grant reviews: NIH and Wellcome Trust

Teaching:
• Peroxisome and Mitochondria Lecture
• Oral Cavity Lecture
• Liver and Gallbladder Lecture
• Medical microanatomy Labs (MDLS) – cardiovascular, renal, respiratory, endocrine, oral cavity, upper GI, lower GI, 

liver & gallbladder sections.

Jeannie Chen
Collaborations: 
• A Sampath (UCLA) and G Field (Duke). Investigations of retinal circuits.
• K-W Yau (Johns Hopkins). Signaling and disease mechanisms in retinal photoreceptor cells.
• R Langen, R Robers, A Siemer (USC). Protein aggregation in Huntington disease.

Academic and Community Activities:
• October, 2019. “Blinding disorders caused by defects in phototransduction” Bressler Symposium, New York, NY.
• December, 2019. “Potential for structural and functional connectivity in the remodeled adult mammalian retina”, UCLA, 

Los Angeles, CA.
• January, 2020. “Potential for structural and functional connectivity in the remodeled adult mammalian retina”, 

Distinguished Lecturer, UCI Department of Ophthalmology, Irvine, CA

Teaching:
• Microscopic anatomy, Year I and II Medical School Curriculum - MDL Instructor
• Microscopic anatomy, Year I and II Medical School Curriculum - Lecturer
• NSCI 524 - Lecturer
• INTD 550 - Lecturer
• INTD 549 - Lecturer
• MPTX 500 - Lecturer

Focal Segmental Glomerulosclerosis (FSGS) Cells

C
ourtesy of Janos Peti-Peterdi
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“Moving forward, we hope to see that the peptides that bind distinct Huntington 
misfolded conformers will lead to successful development of biomarkers and 
therapeutics.”

—Jeannie Chen
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Radha Kalluri
Collaborations: 
• A new tripartite collaboration between Kalluri (ZNI), Chow (ZNI), and Segil (BCC) labs is being funded by 

the Dean’s Pilot Grant. Our goal is to define sensory diversity in vestibular neurons at the biophysical and 
transcriptomic levels.

Harvey Kaslow
Collaborations:
• Alan Epstein, KSOM, he is PI of lab supporting the above CAR T cell work..

Teaching:
• Course Director: Graduate Student course INTD-572 & INTD-573 Medical Physiology 1 and Medical 

Physiology 2
• Co-chair: Medical Student Year 2 Endocrinology System
• INTD-573: 7 lectures, 2 hr each.
• Med students: 7 lectures, 1 hr each

Ralf Langen
Collaborations: 
• Richard Roberts (USC, Department of Chemical Engeneering); using peptide library strategies for generating 

biomarkers and therapeutic molecules.
• Jonathan Sachs (University of Minnesota, Department of Biomedical Engeneering) and Photonic Pharma; 

small molecule screens for finding misfolding inhibiting small molecule therapeutics. 
• Tobias Ulmer of ZNI; combining NMR and EPR-based approaches to determine structures of amyloidogenic 

proteins involved in neurodegeneration.
• Ansgar Siemer of ZNI; combining solid state and NMR and EPR-based approaches to determine structures of 

amyloidogenic proteins involved in neurodegeneration.
• Ali Koshnan, Caltech; huntingtin antibody interactions.
• Rohit Pappu, Washington University; interaction of huntingtin with profilin, a potential misfolding inhibitor.

Teaching 
• INTD-549, Protein Chemistry and Structure
• Medical Student Teaching in Neuroscience Section
• Course coordinator of BIOC 522, Physical Methods in Biochemistry

• Patricia Cogram, University of Southampton, 
UK. Whole-genome study identifies similarities 
between APOE variants and gut microbiome 
in Alzheimer’s disease and Alzheimer’s-like 
Octodon degus

• Sila Ultanir, Crick Institute, London, UK. 
Identification and quantification of TNIK 
substrates in health and developmental disease

• Oliver Bell, USC. Epigenetic inheritance 
of heterochromatin and its role in 
neurodevelopment

• SynGO Consortium (International Consortium). 
Identification and annotation of Synaptic 
proteins

Teaching:
• Lectures: Neuroscience Graduate program NGP 

524, Neuro-199
• Laboratory Microanatomy KSOM year 2

Russell Jacobs
Collaborations:
• Alzheimer’s Disease – mouse model – FUS/DTI/DCE/T2* MRI Zlokovic & Montagne
• Multiple Sclerosis – mouse models – DTI/T2*/T1 lesion biomarkers B. Lund & E. Kelland
• Neuroblastoma mouse model – nanoparticle therapy C. Kwok & N. StaMaria
• TBI organoids & FUS Justin Ichida & N. StaMaria
• Myotonic Dystrophy Sita Reddy & N. StaMaria
• Immunotherapy – solid tumor mouse models Alan Epstein & N. StaMaria
• Mn enhanced MRI in mouse models of anxiety and depression E. Bearer (Univ New Mexico)
• Octopus brain imaging & tractography Scott Fraser 

Academic and Community Activities:
• Vice Chair, IACUC
• Hosted seminar speaker Peter Basser
Teaching:
• Multimodal imaging lectures (3) for BIOC 522

Scholastic Activities Scholastic Activities

Physical Deformation of the Membrane Activates 
Integrin Adhesion Receptors
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Brian Lee
Collaborations:
• Yonggang Shi, Ph.D of the Neuro Image 

Computing Research (NICR) group at the 
Mark and Mary Stevens Neuroimaging 
and Informatics Institute. Combining 
neurophysiology and MRI imaging techniques 
to treat epilepsy.

Teaching:
• Lecturer: Keck School of Medicine, 

Neurosciences: Stereotactic approaches for 
epilepsy

• Lecturer: Keck School of Medicine, 
Neuroimaging and Informatics (NIIN) 
program: Brain computer interfaces

• Lecturer: Viterbi: Biomedical Engineering: 
Neuromodulation technologies

William Mack
Collaborations:
• Berislav Zlokovic MD, PhD (USC ZNI)- studying the role of fibrinogen in white matter injury following chronic 

cerebral hypopefuison 
• Ellis Meng PhD (USC Viterbi)- Developing a novel endovaacualr device for electrocorticography
• Caleb Finch PhD (Gerontology), Todd Moragn PhD (Gernotology) and Constantinos Siouts PhD (Viterbi- Studying the 

effects of nanoparticulate matter and cerebrovascular disease on white matter tracts and markers of Alzheimer’s Disease

Academic and Community Activities:
• President Elect- Society of Neurointerventional Surgery
• Board of Directors CV section AANS/CNS
• Scientific Oversight Committee American Heart Association Stroke Council
• NIH/ NINDS Study Section Member NST-1
• Associate Editor: Journal of Neurointerventional Surgery
• Editorial Board: Journal of Neurosurgery, World Neurosurgery

Axel Montagne
Collaborations:
• I am a co-principal investigator (PI: Alex Bonnin, USC) on a BrightFocus Grant where I study the cellular 

and molecular mechanisms by which maternal inflammation disrupts biological barriers – i.e., blood-placental 
barrier and blood-brain barrier - formation and function during and after pregnancy, leading to AD-like pheno-
types in the adult offspring using cutting-edge MRI methods in live animals.

Academic and Community Activities:
• 2019, Sept 14th: Volunteer for ‘Hilarity for Charity’ – County Fair. Founded by Seth Rogen and Lauren 

Miller Rogen, Hilarity for Charity (HFC) is a national non-profit organization dedicated to raising awareness, 
inspiring change, and accelerating progress in Alzheimer’s care, research, and support. Beverly Hills, CA 
(USA).

Scholastic Activities

This image abstract shows that the lateral posterior nucleus 
of thalamus (LP), the rodent homolog of pulvinar, enhances 
feature selectivity in primary visual cortex via subtractive 
surround suppression mediated by inhibition from cortical 
layer 1 driven by the bottom-up retina-SC-LP-V1 pathway.
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• 2019, Nov 9th: Speaker at USC Alzheimer’s Disease Research Center Participant and Family Appreciation 

Event. “The blood-brain barrier? What is it?” This event celebrates participants, encourages family members 
to join studies at the ADRC, and includes short presentations from ADRC researchers about the most recent 
findings. This event helps the participants and families feel connected and appreciated by the ADRC faculty 
and staff. Brain Health Forum – USC Verdugo Hills Hospital, Glendale, CA (USA)

• 2020, May 12th: Online Lecture (“Alzheimer’s Afternoons” Online Seminar Series), APOE4-associated 
vascular dysfunctions in both humans and animal models. Zoom platform (269 attendees).

Alicia McDonough
Collaborations:
• Aurelie Edwards, BU, Boston. Mathematical modelling of hypertension as a co-morbidity: aging, diabetes, 

uninephrectomy, impact of sex, impact of raising diet K.
• Kate Denton, Monash U, Australia, Impact of AT2 R KO on renal function in female vs male.
• Gerardo Gamba, Univ Nacional Autónoma de México, Mexico City. Co-transporters in skeletal muscle.
• Laura Perin, CHLA. Elucidating the positive impact of microvesicles in slowing progression of diabetic 

nephropathy
• Steven Cowley, Duke. Immune cytokine actions in the kidney to raise blood pressure. 
• Anita Layton, Univ. Waterloo, Canada. Modelling the female nephron.

Academic and Community Activities:
• Talks:

• Nov, 2019 Organized Inaugural Meeting of the California Society of Physiologists, a chapter of APS
• July 2019 Invited Speaker Physiology 2019 (Physiological Society annual meeting) Aberdeen 

Scotland,  Renal physiology: emerging concepts. “Sexual dimorphisms in tubular transport” 
• April 2019 Invited Speaker Experimental Biology 2019, Orlando FL. Moving the Needle on 

Hypertension: What Knowledge is Needed? “Gaps in knowledge about the role of sodium 
and potassium in hypertension regulation”

Scholastic Activities

Figure 7 MA3

C
ourtesy of Li Zhang
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Janos Peti-Peterdi
Collaborations:
• Matthias Kretzler, Wenjun Ju, and Markus Bitzer of University of Michigan; collaborating on the 

development of urinary CCN1 as a novel biomarker of kidney and cardiovascular diseases.
• Matthew Butler of University of Bristol, UK; studying the role of the glomerular glycocalyx.
• Wilhelm Kriz of University of Heidelberg, Germany; studying the structure/function features of the 

glomerular filtration barrier and the macula densa.
• Laszlo Rosivall, Semmelweis University, Budapest, Hungary; studying novel intrarenal mechanisms of body 

fluid and electrolyte balance.
• Ananth Karumanchi, Cedars-Sinai Medical 

Center, Los Angeles; studying new players and 
mechanisms in systemic angiogenic balance and 
related vascular diseases.

• Kim Lee, Mount Sinai Medical Center, Icahn 
School of Medicine; Cells and mechanisms 
involved in the influx of inflammatory cells into 
Bowman’s capsule and the consequences for 
crescentic glomerulonephritis.

• Laura Perin of Children’s Hospital Los Angeles; 
studying the role of amniotic fluid-derived stem 
cells in kidney repair.

• Alicia McDonough of USC, Dept. of 
Neurobiology; studying the role of renal transport 
mechanisms.

• Inderbir Gill (USC KSOM Urology); human 
translational studies on the macula densa renal 
tissue repair mechanism

• Chaim Jacob (USC KSOM); studying the role of 
glomerular immune cells in lupus nephritis

• Berislav Zlokovic, USC; studying a new mechanism of kidney-to-brain crosstalk and its role in the 
maintenance and repair of cerebral blood vessels in neurodegenerative diseases.

• Lon Schneider, USC; collaborating on the development of urinary CCN1 as a novel biomarker of cognitive 
impairment in aging and Alzheimer’s disease.

Academic and Community Activities:
• Standing member, PathoBiology of Kidney Disease (PBKD) Study Section, NIH
• Associate Editor, Am. J. Physiol. Renal Physiology
• Editorial board member, JCI Insight, Kidney International, Am. J. Physiol. Renal Physiology, IntraVital 

(Landes)
• Fellow of the American Heart Association 

Teaching:
• Year 2 medical students, renal block, Renal microanatomy, 4 lectures
• INTD572, Renal physiology, 4 lectures
• Nephrology residents and fellows, 1 lecture

• Grant Reviews:
• Regular member NIH Kidney and Molecular Biology of Development (KMBD) Study Section 
• American Heart Association COVID-19 Rapid Response Research grants.

• Editorial Leadership:
• 2019-present Associate Editor, Journal of the American Society of Nephrology (JASN) (Impact 8.5)
• 2016-2020  FASEB Journal (Impact 5.4)
• 2018-2019  Biology of Sex Differences (Impact 3)

Teaching:

Year Course Type Course Number Role Contact 
hours

2018, 2019 Med students Year 1 FMSII: Body Fluids, Membrane Potential and 
Membrane Transport, Acid Base, Blood Pressure

Lecturer 8

2018, 2019 Med students Year 2. Renal Physiology: Na+, K+, volume, 
osmolality and acid base homeostasis and disorders. 
Renal hemodynamics and GFR. Hormone systems: 
Renin, AngII, aldosterone, ADH, ANP. 

Lecturer 12

2018, 2019 Med students Year 2. Review for Boards in Renal Physiology: 
Fluid, Electrolyte, Acid Base

Lecturer 1

2019 Grad students INTD 572 Lecturer – Renal 
Physiology

2

2018, 2019 Grad students INTD 500 Lecturer, 
Group leader

10

Mariangela Nikolakopoulou
Collaborations:
• Philippe Monnier, Associate professor, Department of Physiology, University of Toronto. We are collaborating 

with Philippe on a project related to hemojuvelin protein and its role in maintaining blood brain barrier 
integrity and in preventing experimental multiple sclerosis

John Oghalai
Collaborations:
• Brian Applegate, USC. He helps develop advanced imaging techniques that we use to understand the 

mechanisms of hearing loss.
• Doug Epstein, U Penn. He creates mutant mice with hearing loss and we study them in our lab to understand 

the pathophysiology.
• Chris Shera, USC. We perform experiments together to understand the mechanisms of cochlear otoacoustic 

emissions. 

• Natasha Mhatre, University of London, Ontario. We are studying active processes necessary for normal 
hearing in crickets. 

• Matt McGinley, Baylor College of Medicine. We are working together to understand how the brain controls 
the cochlea.

• Michael-AnneGratton, Washington University in St. Louis. We are working together to understand how loud 
sounds affect neurotransmission at the hair cell-auditory nerve synapse.

Scholastic Activities

Podocyte processes

C
ourtesy of Janos Peti-Peterdi
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Academic and Community Activities:
• Assisted in the organization of Los Angeles 

Brain Bee 2020, an event organized by the 
Zilkha Neurogenetic Institute and UCLA.

• Received the “Highly Cited Researcher 
2019” award in the cross-field category in 
recognition of multiple highly-cited papers 
that rank in the top 1% by citations for field 
and year in Web of Science.

• I trained Terilyn Stephen, a graduate student 
from Dr. Orly Lazarov’s lab. During her 
stay in the Zlokovic lab, she learned how to 
isolate microvessles from human and mouse 
brains, prepare cytospins, and perform 
Western blotting and immunostaining.

Derek Sieburth
Collaborations:
• Robert Chow of ZNI; examining 

how calcium regulates the release of 
neurotransmitters in real time from living 
tissue (using Total Internal Reflection 
Fluorescence Microscopy).

• Lillian Schoofs, University of Leuven, 
Belgium; Biochemically de-orphanizing 
G protein coupled receptors by identifying 
neuropeptide interacting partners.

Teaching:
• Year I microanatomy form Medical students. Four hours of lectures, five hours of MDL lab.

Ansgar Siemer
Collaborations:
• Ralf Langen (USC). The Langen and my lab collaborate on pretty much every project because the very 

complementary nature of solid-state NMR and EPR spectroscopy.
• Tobias Ulmer (USC). Similarly, solution NMR and solid-state NMR methods are often very complementary. 

We collaborate with Tobias Ulmer’s lab on huntingtin and other proteins. 
• Matt Pratt (USC). We collaborate with the Pratt lab on fibrils formed by α-synuclein important in Parkinson’s 

disease.
• Jeff Savas and Bob Vassar (Northwestern University). Work on in vivo generated Aβ fibrils important in 

Alzheimer’s diesese.
• Janine Kirstein (Unversity of Bremen, Germany). We collaborate with the Kirstein lab on chaperones that 

specifically bind and disaggregate huntingtin fibrils.
• Louise Serpell (Univeristy of Sussex, UK). We collaborate with the Serpell lab on fibrils formed by the 

protein tau important in Alzheimer’s disease. 

Joyce Richey
Collaborations:
• Jang Youn, PhD, KSOM – Interaction of Gut Microbiota and High-sodium, Low-potassium Diet in Altering 

Plasma Triglyceride Profiles Revealed by Lipidomics Analysis. 
• Richard Bergman, PhD, Cedars Sinai Diabetes and Obesity Research Institute – Unraveling the effects of 

cannabinoid receptor-1 antagonism in an animal model.
• John Carpten, PhD, KSOM; addressing cancer health disparities and diversifying the scientific workforce 

pipeline (CARE2). Co-investigator (USC Planning and Evaluation Core Director) on U54 grant that includes, 
University of Florida and Florida A&M University. 

• Alpha Omega Alpha (AOA) Research Mentor Award; mentoring 3rd year medical student: Effects of Fructose 
Feeding on the Endocannabinoid System

Academic and Community Activities:
• This year has been an unprecedented year of social unrest and manifestation of marked health disparities 

made even more pronounced by COVID-19. As such, I am honored to have hosted a number of community 
activities, including several town hall meetings for KSOM constituents, participation in the Dean’s Town 
hall, and invited speaker to various departments regarding social justice matters; which includes diversity, 
inclusion and equity.

Teaching:
• Meds 490
• HP 290

Abhay Sagare
Collaborations: 
• Participated in a collaborative program project “Vascular contributions to dementia and genetic risk factors 

for Alzheimer’s disease,” (PI: Dr. Zlokovic and Dr. Toga), involving several investigators from Washington 
University in St. Louis, Banner Alzheimer Institute, AZ, Mayo Clinic, AZ, and Huntington Medical Research 
Institute, Pasadena, California. In the past year, the collaboration resulted in the publication of three research 
articles.

• Participated in a collaborative project “Dysfunction of sodium homeostasis in migraine” (PI: Dr. Michael 
Harrington, Huntington Medical Research Institute), and studied biomarkers of BBB disruption in migraine. 
The manuscript entitled “Migraine alters the blood-CSF-brain barrier” is currently under preparation.

• articipated in a collaborative clinical study “The delivery of essential fatty acids to the brain in Alzheimer’s 
disease” (PI: Dr. Yassine Hussein), which resulted in a recent publication in the journal EBioMedicine.

• Coordinated biofluid processing and delivery for the MarkVCID project “Imaging cerebral and retinal 
microvasculature in cerebral small vessel disease” (PI: Drs. Danny Wang, John Ringman and Amir Kashani). 
I am also a member of the MarkVCID Fluid Subcommittee and actively participate in the committee 
discussions. 

• Prepared reagents for the Zlokovic lab collaborative study with Dr. Justin Ichida on ALS which resulted in a 
publication in the journal JCI Insight.

Scholastic Activities

Selected to be on the cover of the Journal of Neuroscience, 
this research image shows Purkinje cells (green) and granule 
cells (red) in the cere-bellum, contributed by Brian Zingg 
(NGP student).
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“We recently expanded our horizons and started looking into kidney-brain crosstalk, 
and how a kidney-derived hormone can play a key role in the development of cognitive 
impairment.”

—Anne Riquier-Brison
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Teaching: 
• BIOC 522. Course coordinator and three lectures. 
• BIOC 599. One lecture
• BiOC 581. One lecture
• BIOC511. Two lectures
• PSCI 557. One lecture
• INTD 549. Course coordinator and two lectures.

Naomi Sta. Maria
Collaborations: 
• Alan Epstein, MD, PhD. Keck School of Medicine Department of Pathology. We collaborate on the in 

vivo monitoring and optimization of CAR T-cells targeting solid cancers using simultaneous PET and MRI 
methods.

• Zhao Zhen, PhD. Keck School of Medicine Department of Physilogy and Neuroscience. We collaborate 
on the non-invasive assessment of TBI effects on blood brain barrier integrity using MRI and efficacy of 
candidate therapeutics.

• Sita Reddy, PhD. USC Department of Biochemistry. We collaborate in studying the effects of MBNL1/2 gene 
in preclinical model of myotonic dystrophy. We study the effects of MBNL1/2 knockout on brain morphology 
measured by MRI.

Scholastic Activities

While opening of the BBB with a single microbubble-mediated focused ultrasound (FUS) is resolved by 24 h, 
multiple BBB openings (biweekly FUS) in 2-month-old 5XFAD mice led to leaky BBB. 

A. T1w MRI image of wild-type mouse brain and FUS site (white arrow) 4 h post FUS. 
B. Ktrans map, which is a measure of BBB permeability, of the same MRI slice in A. 
C. Opening of BBB with single FUS is resolved by 24 h. 
D. Multiple transient openings of the BBB with biweekly FUS in 2-month-old 5XFAD mice (n=2) led to leaky BBB 2 

months later (graph shows median with range).
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Does leaky BBB early in life lead to AD pathology?

Huizhong Tao
Collaborations:
• Yimin Zhou (UCSD)
• Kun Zhang (UCSD)
• Guoqiang Bi (University of Science and Technology of China)
• Long Cai (Caltech)
• Hongwei Dong (USC)
• Li Zhang (USC), a collaborative UO1 project on characterizing cell atlas for brain-spinal cord connectivity. 

Academic and Community Activities:
• Organizer of the ZNI seminar series; 
• Organizer of the meet panel “Visual Circuit Function and Plasticity” at the Winter Conference on Brain 

Research. 
• Dr. Tao was invited to give a talk at an international conference on “Thalamo-cortical Loops” in Berlin due to 

her recent research on thalamo-cortical interactions.

Teaching:
• 2019 Fall, NGP Graduate Core Course NSCI 524, two lectures;
• 2020 Spring, Medical Physiology Graduate Course INTD 573, two lectures.

Tobias Ulmer
Collaborations: 
• Woojin An of USC; collaborating on histone protein structure and interactions
• Chungho Kim of Korea University in Seoul; collaborating on integrin cell surface receptors
Teaching:
• “Protein Chemistry: Structure & Function” (INTD-549), course coordinator and lecturer
• PIBBS PhD program admission committee

Jobin Varkey
Collaborations:
• Initiated collaborative research with Dr. Sarah Hamm-Alvarez, Dr. Mark Lew and Dr. Wendy Mack, who are 

all working at USC. The basic idea is to develop an assay to use tears as biomarker for diagnosing Parkinson’s 
disease.

Academic and Community Activities:
• Assisted in facility maintenance at Protein Structure Center
• Reviewed articles for various peer-reviewed journals and joined editorial board of Journal of Translational 

Genetics and Genomics.
• Reviewed grants for Swiss National Science Foundation (Bern, Switzerland) and Zumberge Individual grants

Teaching:
• Gave a lecture on electron microscopy, and two practical sessions on using electron paramagnetic resonance 

and electron microscopy to graduate students, which was part of BIOC 522 Application of Physical Methods 
on Biochemistry.

Scholastic Activities
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• Grant review panels in 2020 for Beckman Foundation, NSF, NIH, Swiss National Science Foundation, 
Pennsylvania Department of Health Review

Teaching:
• 2020 Spring, Medical Physiology Graduate Course INTD 573, two lectures.

Zhen Zhao
Collaborations:
• Dr. Berislav Zlokovic, USC: investigate the role LRP1 in maintaining BBB integrity, the mechanism of 

pericytes in controlling BBB functions;
• Dr. Jianf-fu Chen, USC: investigate the cellular mechanism of Zika virus induced microcephaly in 3D 

organoid, investigate the role of IGF2-mediated pericyte to neuronal crosstalk during neuronal development;
• Dr. Pinghui Feng, USC: investigate herpes simplex virus infection induced pathogenesis in brain;
• Dr. Qiming Liang, Shanghai Institute of Immunology, Jiaotong University: investigate the Zika capsid 

mediated blockage of host Dicer-dependent microRNA machinery
• Dr Li Zhang’s lab at ZNI and Dr Justin Ichida’s lab at BCC to understand blast brain injury, 
• Dr Young-Kwon Hong’s lab at Department of Surgery and Dr Ching-Ling Lien’s lab at CHLA to understand 

the impact of TBI on brain’s lymphatic system, 
• Dr Fernando Gomez-Pinilla at UCLA to investigate impact of TBI on brain’s drainage system,
• Dr Li Qian at UNC and Dr Fan Gao at Caltech to understand vascular aging using single cell sequencing, 
• Dr Charles Liu and Dr Danny Wang at USC to investigate the BBB dysfunctions in young athletes. 

Teaching:
• Micro-seminar in Alzheimer’s Disease for undergraduate students and NSCI 524 for NGP graduate students. 

Jang Youn
Collaborations:
• Oliver Fiehn of UC Davis; Interaction of gut microbiota and high-sodium, low-potassium diet in altering 

plasma triglyceride profiles revealed by lipidomics analysis. His laboratory analyzed circulating lipids using a 
targeted lipidomic approach.

• Bruce Hammock of UC Davis; Regulation of soluble epoxide hydrolase in vivo in rats by gut bacteria and 
bile acids. His laboratory determined plasma oxylipins using a targeted metabolomic approach.

• Darko Stefanovski, Department of Biostatistics, University of Pennsylvania School of Veterinary Medicine; 
Assessment of soluble epoxide hydrolase activity in vivo: a metabolomic approach. He is helping Dr. Youn 
develop numerical methods of estimating sEH activity based on plasma oxylipin levels.

• Pei-an Betty Shih, Department of Psychiatry, University of California, San Diego; Assessment of soluble 
epoxide hydrolase activity in vivo: a metabolomic approach. She is helping Dr. Youn apply the new method of 
estimating sEH activity to clinical data.

• Richard Watanabe, Preventive Medicine, USC; Assessment of soluble epoxide hydrolase activity in vivo: a 
metabolomic approach. He is helping Dr. Youn develop numerical methods of estimating sEH activity in vivo.

Academic and Community Activities:
• Dr. Youn participated in scientific review 

panels to review predoctoral (F30 and F31) 
and postdoctoral (F32) fellowship applications 
submitted to NIH NIDDK ZDK1-GRB2 
“Fellowships in Diabetes, Endocrinology and 
Metabolism”. 

• Dr. Youn also served on the American Diabetes 
Association’s Research Grant Review Panel.

Teaching:
• INTD 572, Medical Physiology I (two 2-h 

lectures)
• INTD 573/MPHY 573, Medical Physiology II 

(one 2-h lecture)

Gabriel Zada
Collaborations:
• The Zada Lab works closely with Dr. John 

Carpten and the Department of Translational 
Genomics at the Norris Comprehensive Cancer 

Center to perform cutting edge genomic analysis of brain tumors.

Li Zhang
Collaborations:
• Yimin Zhou (UCSD), Kun Zhang (UCSD), Guoqiang Bi (University of Science and Technology of 

China), Long Cai (Caltech), Hongwei Dong (USC), Huizhong Tao (USC), a collaborative UO1 project on 
characterizing cell atlas for brain-spinal cord connectivity. 

Academic and Community Activities:
• Organizer of the meeting panel “Auditory circuit and behavior” at the Winter Conference on Brain Research 

2020. 
• Invited seminars in UCSF, UTSA

Scholastic Activities

MBNL1/2 gene homo/het mutation in a mouse model of myotonic dystrophy lead to significant reductions in white 
matter and gray matter volumes (whole brain, hippocampus, hind brain and cerebellum) volumes.

(Left) 3D volume rendering of T2-weighted MRI contiguous slices of representative 2-month-old wild-type (WT) and 
double knockout MBNL1/2 homo/het mice brains. Scale bar = 1 mm. 
(Right) Compared to WT (n=3), MBNL1/2 homohet (n=3) showed significant volume reductions in the anterior 
commissure, corpus callosum, cerebellum, hind brain, hippocampus, and whole brain. Regions were manually defined 
using FIJI, using Hof et al and Allen brain mouse brain atlases as visual guides for neuroanatomical regions of 
interests. Graph shows (mean ± SD) MBNL1/2 homo/het (red) % change of ROI volumes from WT (black).
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Berislav Zlokovic
Collaborations:
• Arthur Toga of USC, Institute of Neuroimaging and Informatics; imaging living human brain cerebrovascular 

system and BBB, and structural and functional connectivity
• Paul Thompson, USC, Depts. of Neurology, Psychiatry & Behavioral Sciences and Engineering; imaging in 

animal models of human diseases with vascular deficits
• Helena Chui of USC, Dept. of Neurology: providing scientific and administrative leadership for USC 

Alzheimer’s Research Disease Center; MPI for renewed NIA Alzheimer’s Research Disease Center; Director 
of Biomarkers Core

• Lon C. Schneider of USC; collaboration within Alzheimer’s Research Disease Center; 
• Hong-Wei Dong of ZNI; collaboration on tract -racing connectomics in mouse models of Alzheimer’s’ disease 
• Russell Jacobs of ZNI; collaboration on BBB and blood flow studies in models of neurological disorders; 
• David M. Holtzman of Washington University in St. Louis; cell-specific role of apoE within the 

neurovascuylar unit on vascular pathology, neurodegenerative disorder and Alzhiemr’s amyloid-beta and tau 
pathology 

• John Griffin of Scripps 
Institute; working on APC 
pathways in white matter 
and therapeutic opportunity 
for white matter stroke using 
new APC mimetic peptides 
and 3rd generation analogs.

• William Mack of 
ZNI; collaborating on 
hypoperfusion injury to 
white matter.

• Justin Ichida of USC, Broad 
CIRM Center; working on in 
vitro and in vivo trials with 
3K3A-APC in human C9-
derived iMN, iPSC-derived 
PICALM mutations in AD, 
and single nuclear RNAseq 
analayis of the BBB in 
mouse and human models. 

• Rudy Tanzi of MGH 
Harvard Medical School; 
working on PICALM rare 
mutations in AD.

• Washington University Alzheimer’s Disease Research Center; collaborating on CSF biomarkers in individuals 
at risk for Alzheimer’s with and without mild cognitive impairment including APOE4 carriers and non-
carriers, and PSEN1 carriers and non-carriers 

• DIAN study – collaborating with Wash U group on CSF biomarkers in asymptomatic and symptomatic 
PSEN1 and APP carriers; examining CSF biomarkers of blood-brain barrier injury 

• Pat Lyden of Cedars Sinai; collaborating on Phase 3 pivotal clinical trial for stroke with 3K3A-APC. 
• Caleb Finch of USC; examining the blood-brain barrier permeability by imaging in animal models exposed to 

environmental pollution. 
• Michael Harrington of Huntington Medical Research Institute Pasadena; collaborating on CSF biomarkers 

and imaging blood-brain barrier integrity in APOE4 carriers and non-carriers. 
• Daniel Nation of UC Irvine; working on CSF and imaging biomarkers in individuals at high risk for 

hypertension and effects of apoE genotype.
• John Morris of Washington University in St. Louis; collaborating on imaging and CSF biomarkers and APOE 

and PSEN1 genotype.

• Anne Fagan of Washington University in St. Louis; collaborating on CSF biomarkers and APOE and PSEN1 
genotype.

• Tammie Benzinger of Washington University in St. Louis; working on imaging vascular biomarkers in mild 
cognitive impairment. 

• Judy Pa of USC; working on structural and functional connectivity, neuroimaging, AD and MCI.
• John Ringman of USC; collaborating on AD, PSEN1, ADAD, imaging and biomarkers.
• Eric Reiman of Banner Alzheimer’s Institute, AZ; collaborating on neuroimaging, genomics, biomarkes, 

APOE genotype
• Richard Caselli of Mayo Clinic, AZ; collaborating on neuroimaging, genomics and biomarkers.
• Anne Joutel of University of Paris, France; collaborating on imaging ColIV mutant mice.
• Joanna Wardlaw of University of Edinburgh, Scotland; collaborating on small vessel disease of the brain.
• Sandra Black of University of Toronto, Canada; collaborating on small vessel disease of the brain.
• Fan Guo, CalTech Bioinformatics Core; nuclear RNAseq program on mouse and human blood-brain barrier
• Marcelo Coba, Zilkha Institute; proteomics program on mouse and human BBB 

Academic and Community Activities:
• Asked by the Nobel Assembly at Karolinska Institute, The Nobel Committee to nominate candidates for the 

Nobel Prize in Physiology and Medicine for 4th consecutive year. 
• Fellows’ Choice Distinguished Lecturer in Neurodegeneration Alzheimer’s disease Training Program, 

Washington University Seattle
• Distinguished Keynote Neuroscience Speaker: Inaugural BIGNeuro Symposium Deciphering 

Neurodegeneration, University of Virginia 
• Symposium Speaker, International Stroke Conference AHA 2020 Symposium, Los Angeles
• University Professors Lunch Speaker USC 2020
• 16th Winter Brain and Heart Conference, Keynote, Sils Maria, Switzerland, Mar 2020; postponed due to 

COVID 19
• Named by Clarivate Analytics (former Thomson Reuters) as one of the top 1% of the most cited authors in 

Neuroscience and Behavior in 2019 for the 17th consecutive year.
• The North American coordinator of a multi-institutional Leducq Transatlantic Network program “The 

Perivascular Space in Small Vessel Disease” that totals $6M over five years and brings together top 
Investigators in the field of vascular dementia from U.S. Canada, France, England, Scotland and Denmark. 

• May 2020 organized the 7th Annual Zilkha International Symposium on Alzheimer Disease and Related 
Disorders, at the Zilkha Neurogenetic Institute with a dozen nationally and internationally renowned speakers 
that leading word experts in Alzheimer’s disease. The meeting was postponed due to COVID 19.

• The Zilkha Institute hosted the 10th Annual Zach Hall Lecture on antisense strategies for neurodegenarive 
disorders with Don Cleveland, winner of the Life Science breakthrough prize. 

• Gave lectures for the following:
• FENS Regional Meeting
• FRM2019
• Fellows’ Choice Distinguished Lecturer in Neurodegeneration for 2019
• Alzheimer’s Association International 

Conference
• BIGNeuro Symposium
• HMRI 2019 lecture series
• International Stroke Conference 2020
• 29th Adler Symposium on 

Alzheimer’s Disease
• National Institute of Health
• National Institute of Neurological 

Disorders and Stroke
• National Institute of Aging
• National Heart, Blood and Lung 

Institute.
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“We strive to understand the biological 
mechanisms of hearing loss and then 
translate this knowledge to directly and 
rapidly improve the care of patients with 
hearing loss.”

—John Oghalai
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articles and journals is often assessed by counting citations—those instances when one’s work is 
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Fig 1E:  This image shows anterograde transneuronal 
labeling of post-synaptic granule cells (red) and presumed 
Golgi cells (red + green), but not Purkinje cells (green) 
following injection of AAV1-Cre in the pontine nucleus (40X 
magnification).  All neurons are labeled with a fluorescent 
Nissl stain (blue), while inhibitory neurons are labeled via 
transgenic expression of GFP in GAD67+ neurons (green).
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Fig 1D:  This image shows anterograde transneuronal 
labeling of post-synaptic granule cells (red) and presumed 
Golgi cells (red + green), but not Purkinje cells (green), 
following injection of AAV1-Cre in the pontine nucleus (10X 
magnification).  All neurons are labeled with a fluorescent 
Nissl stain (blue), while inhibitory neurons are labeled via 
transgenic expression of GFP in GAD67+ neurons (green).

“How this misfolding occurs on a molecular 
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better therapeutics and biomarkers.”
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Cores and 
Research Centers

The Protein Structure Center at the Zilkha Neurogenetic Institute is focused on studying the structure 
and function of proteins involved in neurodegenerative diseases such as Alzheimer’s, Parkinson’s and 
Huntington’s disease. A common hallmark of all of these diseases is the deposition of misfolded proteins that 
have undergone structural changes into toxic species. Led by Drs. Ulmer, Siemer and Langen, researchers 
at the Protein Structure Center study how these normal cellular proteins misfold into toxic species and how 
the immune system can exacerbate or mitigate the toxic effects in disease. Instrumental in these endeavors 
is a highly collaborative approach, which uses a unique combination of state-of-the-art magnetic resonance 
techniques (solution and solid-state nuclear magnetic resonance as well as electron paramagnetic resonance) 
and other biophysical techniques (electron microscopy and optical spectroscopies). 

While our researchers are continuing to unravel the structures of proteins involved in disease, they have 
also leveraged their structural insights for generating novel disease biomarkers. These biomarkers can 
detect different abnormal structural states of the disease-causing proteins. The biomarkers may not only be 
useful diagnostically, but they could also help to dissect exactly which aberrant species are most toxic in 
the different diseases. The ability to specifically target different misfolded forms has also made it possible 
to block misfolding in a manner that could ultimately lead to the development of therapeutics. Additional 
therapeutically relevant insights will likely be obtained from ongoing studies on the mode of action of an 
immune receptor (CD33) that is an attractive novel target for Alzheimer’s disease therapy. Understanding the 
molecular details of how this receptor signals across the cell membrane might make it possible to to devise 
molecules that influence the signaling and, thereby, protect from toxicity.

Protein Structure Center

The Metabolic Assay Core provides assay services to investigators of the USC Diabetes and Obesity 
Research Institute (DORI) and non-DORI investigators. The Core provides measurements of hormones, 
cytokines, lipids and carbohydrates in both human and animal biologic fluids. Investigators pay a fee-for-
service that covers the cost of reagents, supplies, a percentage of tech time, and instrument usage. Assay 
platforms include modern instrumentation run by experienced assay technician(s) in a reliable, quality-
controlled environment. If you have questions about a particular assay, please feel free to contact us to 
discuss options.

Equipment used to perform assays includes a Bio Tek ELISA plate reader, YSI 2900D Biochemistry Analyzer 
for glucose and lactate, MagPix instrument using Luminex xMAP technology, and NanoDrop 2000.

https://usc-dori.org/

Diabetes and Obesity Research Institute Metabolic Assay Core

The Center for Neurodegeneration and Regeneration has 3,500 sq ft laboratory space in the ZNI. There 
are dedicated suites/rooms for specialized procedures and techniques: (A) A neurovascular imaging suite 
containing one multi-photon microscope (Zeiss LSM 5MP) coupled to a Mai Tai DeepSee Ti:Sapphire and 
HeNe 543 laser and one multi-photon/confocal microscope (Zeiss LSM 510) coupled to a Mai Tai DeepSee 
Ti:Sapphire, Argon 488, HeNe 543, and HeNe 633 laser. Suite also contains a picospritzer and stimulator for 
analysis of CBF response to whisker stimulation. (B) TissueCyte 1000 Whole Mount Tissue Scanner (Tissue 
Vision) for serial two-photon tomography and 3D reconstruction of brain connectomes and angiograms

(C) A microscopy suite containing an Olympus AX70 Research 
microscope equipped with a motorized stage and both bright field 
and epifluorescent capabilities, an Inverted Nikon Eclipse T2000-U 
microscope, and a Nikon TE2000-S microscope with a temperature-
controlled chamber for real time cell culture imaging. (D) A blood flow 
suite containing laser Doppler flow meter (Transonic Systems Inc.) 
for quantification of CBF response to brain activation, quantitative 
autoradiography (MCIE Autoradiography) for quantification of regional 
resting CBF, a custom-designed laser speckle imaging apparatus (Thor 
Laser Speckle Flowmetry) for visualization of pial blood vessels and 
blood flow, and a custom-designed intrinsic optical signal mapping 
apparatus for visualization of regional brain activation.

(E) Imaging suite for neuronal (cortical activation) by voltage sensitive dye (VSD) imaging and 
electrophysiological recordings. (F) A behavioral suite containing a Barnes maze, rotar rod, novel object 
location, novel object recognition, wire grip, beam balance, and burrowing test apparatus to study murine 
cognitive function. (G) A cell culture room containing 4 CO2 incubators for normoxic studies, 2 CO2 
chambers for hypoxic studies, two SterilGard laminar-flow hoods, and three liquid nitrogen storage tanks 
for cell storage (H) Adjacent molecular biology suites containing two Zeiss Palm Microbeam laser capture 
microscopes for single cell isolation and a multitude of molecular techniques, including centrifugation, 
RNA extraction, EMSA, DNA analysis, Western and Southern blot analysis, PCR thermal cylcers, 
immunoprecipitation of proteins, and spectrophotometric protein determination.

(I) A protein purification suite containing both FPLC (Biorad) and HPLC (Shimadzu) systems. (I) A 
radioisotope labeling suite specially designed for preparation of radiolabeled proteins, including 125I-, 
14C-, 3H-. Suite also contains a Gamma Wallac Wizard 1470 and beta Packard Tricarb 2100TR counters for 
subsequent analysis of radioactivities. (I) An electrophysiology recording suite. In the main laboratory of 
the Center, there is a dark room and cold room as well as a crytostat and vibratome for tissue sectioning and 
preparation.

There are 12 laboratory benches for wet work, each focusing on specific procedures: immunofluorescent 
detection of brain pericytes, isolation of neurovascular cells (pericytes, endothelial, astrocytes, VSMC, 
microglia and neurons), cranial window preparation for multi-photon microscopy, proximal ligation assay 
to study protein-protein interaction and distribution of BBB transport proteins, ELISA development and 
applications, molecular cloning and transgenic mouse manipulation, molecular mechanisms of brain 
angiogenesis and receptor signaling, Aβ, apoE and apoJ in vivo brain clearance studies, protein chemistry, 
neuroprotective effects of activated protein C (APC), stroke modeling (MCAO, proximal, distal and embolic 
models, photothrombotic mini-stroke, and intrastriatal NMDA model) , effects of APC treatment following 
various stroke models, neuroprotection and stem cell studies, stereological studies and neuronal spinogenesis, 
blood-brain barrier mediated clearance and pharmacokinetics, in situ brain vascular perfusion, in vitro 
blood-brain barrier studies, glucose metabolism/transport in AD murine models, and cholesterol and copper 
metabolism in AD murine models.

Center for Neurodegeneration and Regeneration

https://usc-dori.org/
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The Biomarker Core facility is in the Center for Neurodegeneration and Regeneration at the Zilkha 
Neurogenetic Institute (ZNI, room 301) of the University of Southern California (USC), Keck School of 
Medicine. The biomarker core has decades of experience and knowledge in studying the blood-brain barrier 
(BBB), cerebrovascular system, and the neurovascular unit (NVU). 

The biomarker core coordinate and standardize 
biofluid processing, storage, and distribution, 
performs APOE, APP, PSEN1 genotyping, generate 
and maintain a BioBank of peripheral blood 
mononuclear cells (PBMCs) and induced pluripotent 
stem cells (iPSCs), facilitate data management, and 
provides technological advances, services, resources, 
and expertise in the vascular, BBB, NVU and 
established Alzheimer’s disease (AD) biomarkers. 
Under the leadership of Dr. Zlokovic, the biomarker 
core has developed a novel battery of around 40 
cerebrospinal fluid (CSF) and plasma biomarkers, 
including vascular, BBB, NVU cell- and system-
specific biomarkers, biomarkers of neuronal injury, 
inflammatory response, and AD amyloid-β (Aβ) and 
tau biomarkers using the ultrasensitive Meso Scale 
Discovery (MSD) platform. 

The core has developed novel vascular/BBB 
biomarkers in the past seven years, including, 
sPDGFRβ (pericyte injury marker), pleiotrophin (PTN, 
a growth factor expressed by brain capillary pericytes), 
cyclophilin A, ferritin, active TGF-β1, as well as Aβ 
and tau oligomer assays. The core supports the central 
theme of the Alzheimer’s Disease Research Center 
(ADRC) at USC, and multi-institutional program 
project “Vascular contributions to dementia and genetic 
risk factors for Alzheimer’s disease,” to elucidate 
vascular contributions to cognitive impairment and 
AD, and the role of cerebrovascular system, genetic, 
vascular and metabolic risk factors (VMRF), and NVU 
in cognitive decline and the pathogenesis of dementia 
and AD. The core has established collaborations 
with investigators from multiple sites, including 
USC ADRC, Washington University Knight ADRC, 
Huntington Medical Research Institutes (HMRI), 
Banner Alzheimer Institute and Mayo Clinic at Phoenix, Dominantly Inherited Alzheimer’s Network (DIAN) 
sites at Washington University, and the MarkVCID consortium. 

Biomarkers Assay Core

Electrochemilumiscent Meso Scale Discovery 
(MSD) multiplex platform.

C
ourtesy of Abhay Sagare
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Cores and Research Centers

The center will bring together a group of systems neuroscientists in ZNI, with their research focused 
on deciphering the structure and function of neural circuits in the mammalian brain with cutting-edge 
techniques. The general long-term research goals are to understand 1) how sensory perception is produced 
and how sensory-evoked behaviors and emotions are generated and controlled, 2) how brain circuits adapt 
to dynamic changes of the external environment, and 3) how specific changes in brain circuits result in 
neurological and psychiatric disorders, especially the sensory processing disorders (SPD). The center will 
promote interactions and collaborations among investigators in ZNI, and will support the exploration of 
translational potentials of discoveries and developed approaches in clinical treatment of SPDs.

Center for Neural Circuits & Sensory Processing Disorders 

Courtesy of Li Zhang

Fig 7 Str:  This image shows anterograde 
transneuronal labeling of neurons in the striatum 
following injection of AAV1-Flp (green) and AAV1-
Cre (red) in the upper- and lower-limb regions of 
the primary motor cortex, respectively, in a dual 
recombinase reporter mouse line (Frt-GFP x Ai14 
tdTomato).  Each injection labels spatially adjacent 
downstream neuronal populations reflecting the 
topographic nature of cortical inputs to the striatum.

Starting from August 1, 2020, the Cell Engineering & Regeneration Core at ZNI will openly serve the 
research community at USC. The main goal of the core is to assist the Chair of the Department of Physiology 
and Neuroscience in developing unique cell-based research tools for tackling key questions of the nervous 
system. The core will be directed by Dr. Zhen Zhao, an assistant professor at ZNI, with the assistant from 
Ms. Tenghuan Ge. 

The core will provide effective support in cell culture and assays with multiple brain cell types for the studies 
of neurological and neurodegenerative diseases, including engineering genetic mutations and rare variants 
that are associated with human CNS diseases, and developing sophistic assays that can mimic injury and 
disease conditions. Currently, the core has started working with Dr Berislav Zlokovic on human iPSC cells 
carrying Alzheimer’s risk variants, with Dr Tobias Ulmer on microglia immunity assays, with Dr Jiang 
Zhong in developing microfluidic processors to probe cellular responses to increased intracranial pressure, 
and with Dr Pinghui Feng to determine viral infection induced chronic metabolic changes in iPSC-derived 
neuronal cells. We expect that the core will expand the service to the over 20 research labs at ZNI and 
beyond, and facilitate the multidisciplinary collaborations between genetics, biochemical cellular, system and 
physiological levels. 

Cell Engineering & Regeneration Core
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C
ourtesy of Russell Jacobs

The Functional Biological Imaging Core (FBI Core) is a pre-clinical imaging resource that employs 
state-of-the-art preclinical magnetic resonance imaging (MRI) and positron emission tomography (PET) 
instrumentation provided by MR Solutions (Guildford UK). Simultaneous acquisition of PET and MR images 
is a newly emerging technology that marries the exquisite sensitivity of PET with the high spatial resolution 
and soft tissue contrast of MRI. 

Instrumentation consists of a cryogen-free 7T 24 cm bore horizontal MRI system specifically designed for 
molecular imaging studies of rodents and other small animals. A variety of RF coils are available for whole 
body or brain imaging. A two ring PET imaging system with depth of interaction (DOI) employing silicon 
photomultiplier (SiPM) detectors fits inside the scanner bore allowing simultaneous acquisition of PET and 
MRI data. The PET system has an effective axial field-of-view of 90 mm and effective trans-axial field-of-
view of 70mm. Anesthesia and physiological monitoring are integral parts of the system.

A small animal vivarium adjacent to the scanner is accessible to house subjects undergoing longitudinal 
imaging. Center personnel are available for assisting with experiment planning, execution, and data analysis.
These five examples indicate the depth and variety of projects the FBI Core supports:
1. Eun Ji Chung (Biomedical Engineering): development & testing of theranostic nanoparticles for 

atherosclerosis.
2. Naomi StaMaria (Physiology & Neuroscience), Leslie Khawali (Pathology) & Alan Epstein 

(Pathology): CAR-T cell tracking with simultaneous MRI/PET in tumor model systems.
3. Alexandre Bonnin & Axel Montagne (Physiology & Neuroscience): live placenta/embryo imaging of 

maternal inflammation model systems.
4. Manuel Monde (Electrical and Computer Engineering): development & testing of MRI-controllable 

resonant-circuit-based microsystems for the detection of Chron’s disease.
5. Sita Reddy (Biochemistry & Molecular Medicine): live nigh resolution brain imaging of myotonic 

dystrophy model systems.

The FBI supports the research 
programs of more than 10 labs 
from 8 different departments at 
both HSC and UPC. Projects 
typically involve in vivo 
imaging of rodent models of 
disease as well as aiding in 
development of novel imaging 
agents and protocols. 

Functional Biological Imaging Core

Cores and Research Centers

The USC Multi-Photon Microscopy Core is located in the Zilkha Neurogenetic Institute Room 332 and it is 
an integral part of the university-wide Center of Excellence in Cell & Tissue Imaging that is overseen by the 
USC Provost’s Office of Research. Two unique multiphoton confocal microscope systems (Leica SP8 DIVE 
and SP5 MP systems) are available and dedicated to provide ultra-sensitive, deep tissue imaging of intact 
living organs in vivo in small animals with high spatial and temporal resolution that other intravital imaging 
modalities cannot achieve. The core’s current research base includes several NIH-funded investigators from 
four USC schools/campuses including the Keck School of Medicine, School of Pharmacy, Davis School 
of Gerontology, and the Herman Ostrow School of Dentistry in seven major user groups/themes, including 
kidney, liver, stem cells, lung & lacrimal gland, brain, cancer, and dental imaging. Research supported by this 
core and the state-of-the-art instrumentation aims to lead to our better understanding the normal functioning 
of the body’s organs, the discovery of disease mechanisms and biomarkers, testing novel pharmaceuticals 
and biomedical devices, and the application of stem cells and regenerative medicine to cure degenerative 
disorders, and will help to keep USC at the leading edge of biomedical research.

Multi-Photon Microscopy Core

C
ourtesy of Janos Peti-Peterdi
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Federal Grants
National Institutes of Health (NIH)

Office of the Director (OD)
Generation of Cre/lox rats 
Li Zhang

 $28,147 

National Center for Advancing Translational Sciences (NCATS)
Mentored Career Development Award in Clinical and Translational Science (MCD-
CTS) Program Financial Support Information
Frank Attenello

$25,000

National Cancer Institute (NCI)
(PQ#9): Altered mitochondrial transport and chemotherapy-induced peripheral 
neuropathy
Karen Chang

$165,000

Planning and evaluation core (PEC)
Joyce Richey

$38,283

Role of histone kinase VprBP in gene silencing: mechanisms, targets, and regulation
Tobias Ulmer

$25,097

DNA Methylation and gene expression variations influence pituitary adenoma 
hormonal function and invasive growth
Gabriel Zada

$530,660

National Eye Institute (NEI)
Calcium homeostasis in mammalian rod and cone photoreceptors 
Jeannie Chen

 $128,572 

Phototransduction in Dark Adaptation and Retinal Degeneration 
Jeannie Chen

 $625,836 

Analyses of retinal circuits after rod rescue in a mouse model of human blindness 
Jeannie Chen

 $521,804 

Center Core Grant for Vision Research 
Jeannie Chen

 $12,891 

Spectral and Metabolic Basis of Visual Responses
Jeannie Chen

 $66,335 

Cortical Synaptic Circuitry Underlying Visual Processing 
Huizhong Tao

 $473,857 

Grants and Funding
National Institute on Aging (NIA)

Dietary restriction, GH/IGF-1 & mechanisms of cellular protection and regeneration 
Jeannie Chen

 $32,741 

Innate Immune IL-10/STAT3 Signaling in Alzheimer’s Disease 
Jeannie Chen

 $2,792,837

Cerebrovascular beta-Amyloidosis: A-beta CNS Transport Pathways 
Russell Jacobs

 $90,507 

Vascular Contributions to Dementia and Genetic Risk Factors for Alzheimer's Disease 
Russell Jacobs

 $350,286 

Structural characterization of A-beta strain variation in AD mouse models 
Ralf Langen

 $275,725 

Structural characterization of A-beta strain variation in AD mouse models 
Ralf Langen

$71,372

Urban Air Pollution and Alzheimer's Disease: Risk, Heterogeneity, and Mechanisms 
William Mack

 $317,113 

Alzheimer Disease Research Center 
Axel Montagne

 $46,200 

Structural characterization of A-beta strain variation in AD mouse models 
Ansgar Siemer

 $490,318 

Structural basis of CD33 receptor signaling in Alzheimer's disease 
Tobias Ulmer

 $165,000 

Pericyte-neuronal crosstalk in health and Alzheimer's Disease 
Zhen Zhao

 $412,500 

Genetic interaction of PICALM and APOE in Alzheimer's disease 
Zhen Zhao

 $165,000 

Brain pericyte contractility, cerebral blood flow and blood-brain barrier integrity are 
impaired by normal aging and Alzheimer's disease amyloid-beta and are dependent on 
p75NTR 
Berislav Zlokovic

 $126,225 

Cerebrovascular Beta-Amyloidosis: A-beta CNS Transport Pathways 
Berislav Zlokovic

 $502,433 

Alzheimer Disease Research Center: Biomarkers Core - Zlokovic 
Berislav Zlokovic

 $23,302 

Alzheimer Disease Research Center: Project 1 - Zlokovic 
Berislav Zlokovic

 $172,374 

Vascular Contributions to Dementia and Genetic Risk Factors for Alzheimer's Disease 
Berislav Zlokovic

 2,085,777 

Urban Air Pollution and Alzheimer's Disease: Risk, Heterogeneity, and Mechanisms 
Berislav Zlokovic"

 $205,384 

The role of pericytes in the aging brain and pathogenesis and treatment of 
neurodegeneration, and Alzheimer's A-beta and tau pathology 
Berislav Zlokovic

 $3,981,640 

National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS)
Epigenetic Regulation of Osteoclastogenic Gene Expression 
Tobias Ulmer

$13,091

National Institute of Biomedical Imaging and Bioengineering (NIBIB)
Computational Tools for Modeling Human and Mouse Connectome 
Russell Jacobs

 $7,425 
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National Institute of Child Health and Human Development (NICHD)
Placental epigenetic mechanisms contributing to sex-specific impacts of maternal 
stress on fetal development 
Alexandre Bonnin

 $71,382 

National Institute on Deafness and other Communicative Disorders (NIDCD)
Synaptic Circuitry Mechanisms for Auditory Cortical Processing 
Li Zhang

 $412,558 

Thalamic Modulation of Auditory Cortical Processing via LP
Li Zhang

$617,799

National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK)
Multiphoton imaging of the juxtaglomerular apparatus 
Janos Peti-Peterdi

 $432,737 

University of Southern California Research Center for Liver Diseases 
Janos Peti-Peterdi

 $32,728 

Novel regulatory mechanisms of the glomerular endothelium
Janos Peti-Peterdi

 $463,049

Summer Program in Diabetes and Obesity Research (SPIDOR) 
Joyce Richey

 $108,000 

National Institute of Environmental Health Sciences (NIEHS)
Neurotoxicity of Airborne Particles: Role of Chronic Cerebral Hypoperfusion 
William Mack

 $463,613 

National Institute of General Medical Sciences (NIGMS)
Membrane remodeling by alpha-synuclein: implications for function and disease 
Ralf Langen

 $325,875 

Membrane-mediated interactions of the Bcl-xL/Bid/Bax triad of apoptotic regulators
Ralf Langen

$105,658

Mechanism of Aggregation and Disaggregation of Huntingtin
Ansgar Siemer

 $45,016

Orb2 a functional amyloid in long-term memory: Its structure and how it forms 
Ansgar Siemer

 $325,875

Orb2 a functional amyloid in long-term memory: Its structure and how it forms 
Ansgar Siemer

 $212,566 

National Institute of Mental Health (NIMH)
Prenatal stress and antidepressants effects on offspring brain development 
Alexandre Bonnin

 $416,721 

Regulation of postsynaptic protein interaction networks in complex brain disorders 
Marcelo Coba

 $455,402 

Regulation of postsynaptic protein interaction networks in complex brain disorders
Marcelo Coba

 $412,500 

Mechanisms underlying a novel, fast form of homeostatic plasticity at excitatory 
synapses 
Marcelo Coba

 $103,125 

Cell atlas of mouse brain-spinal cord connectome 
Huizhong Tao

 $256,643 

Functional Properties of Subclasses of Layer 5 projection Neurons in Auditory Cortex 
Li Zhang

$2,080,224 

Integrative approach to classifying neuronal cell types of the mouse hippocampus 
Li Zhang

 $478,920 

Grants and Funding

National Institute of Neurological Disorders and Stroke (NINDS)
Role of DYRK1A/MNB in Synaptic growth and function 
Karen Chang

 $442,345 

Molecular mechanisms underlying activity-induced synaptic remodeling 
Karen Chang

 $449,163 

Peripheral TGF-beta Pathway Inhibitor Therapy in Alzheimer’s Rats 
Jeannie Chen

$509,363

Activated protein C system in Stroke Models 
Russell Jacobs

 $86,750 

The role of pericytes in white matter disease 
Russell Jacobs

 $144,177 

Peripheral TGF-beta Pathway Inhibitor Therapy in Alzheimer's Rats 
Russell Jacobs

 $109,445 

Molecular Mechanisms of Huntingtin Misfolding 
Ralf Langen

 $404,857 

Mechanism of modulation of huntington exon 1 aggregation by profilin 
Ralf Langen

 $189,608 

Stress Regulation of Synaptic Transmission 
Derek Sieburth

 $360,938 

Sphingolipid signaling in mitochondrial surveillance
Derek Sieburth

 $360,938 

Novel fluorescent sensors based on GPCRs for imaging neuromodulation 
Li Zhang

 $228,029 

Zika Virus Capsid Protein Mediated Blockage of host microRNA machinery 
Zhen Zhao

 $434,033 

Activated protein C system in Stroke Models 
Berislav Zlokovic

 $496,753 

The Role of Pericytes in White Matter Disease 
Berislav Zlokovic

 $577,972 

Alzheimer's Abeta. Apoliproteins and Blood-Brain Barrier 
Berislav Zlokovic

 $599,100 

Imaging Cerebral and Retinal Microvasculature in Cerebral Small Vessel Disease 
Berislav Zlokovic

 $21,576

Alzheimer’s Abeta, Tau, Apolipoproteins and Blood-brain barrier 
Berislav Zlokovic

 $828,100

The BBB Mechanism of CADASIL and Cerebral Small Vessel Disease 
Berislav Zlokovic

 $33,713

National Science Foundation (NSF)
Molecular Artificial Retina For Vision Restoration After Photoreceptor Loss 
Robert Chow

 $199,999 

Virus-host interactions in the assembly of positive-strand RNA virus replication complexes 
Ralf Langen

 $75,695 

Department of Defense (DoD)
Understanding and targeting breast cancer metastasis-initiating circulating tumor cells 
and niches
Frank Attenello

$8,595

Optimizing Stimulation Strategies for Cortical Visual Prostheses
Robert Chow

$332,285

Grants and Funding
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Federal Fellowships
Mechanism of Aggregation and Disaggregation of Huntingtin 
Ansgar Siemer

 $45,016 

Foundation
Margaret E. Early Research Trust: In Vivo CRISPRi Screen of Long Noncoding RNAs 
Regulating Intracranial Glioblastoma Proliferation 
Frank Attenello

 $75,000 

Brain and Behavior Research Foundation: Effects of in utero antidepressant exposure on 
p11/5-HT molecular pathways and fetal brain circuit formation 
Alexandre Bonnin

 $50,000 

Coins for Alzheimer’s Research Trust: Targeting IRAK-M/NF-kB signaling for innate immune 
removal of Alzheimer’s amyloid-beta
Jeannie Chen

 $250,000

Cure Alzheimer’s Fund: Targeting Beneficial Innate Immunity in Alzheimer’s by IRAK-M 
Deletion (Year 03) 
Jeannie Chen

 $172,500

Alzheimer’s Association: Brain Sexual Dimorphism and Aging Interact in Development of AD
Jeannie Chen

 $249,990

American Federation for Aging Research (AFAR): Inteleukin-10 induced metabolic changes in 
macrophages exposed to Amyloid-b
Jeannie Chen

 $5,000

Cure Alzheimer’s Fund: Molecular Signatures of APOE-mediated Blood-Brain Barrier 
Dysfunction Causing Neuronal and Synaptic Dysfunction 
Jeannie Chen

 $42,152

CHDI Foundation: Mapping Structure and Binding Interactions of N-Terminal Huntingtin 
Fragments 
Ralf Langen

$1,520,323 

Michael J. Fox Foundation: Harnessing Endogenous Glycosylation as a Potential Inhibitor of 
a-Synuclein Toxicity 
Ralf Langen

 $21,601 

CTSI KL2 Research Fund 
Brian Lee

 $25,000 

Lupus Research Alliance: Targeting endogenous glomerular repair in lupus nephritis 
Janos Peti-Peterdi

 $570,700 

American Heart Association Predoctoral Fellowship: Macula densa targeting to promote renal 
and systemic angiogenesis 
Janos Peti-Peterdi

 $53,688 

Main Line Health: Health Career Academy Program at University of Southern California 
Keck School of Medicine 
Joyce Richey

 $12,800 

University Kidney Research Organization: Novel kidney-brain crosstalk in complications of 
chronic kidney disease 
Anne Riquier-Brison

 $50,000 

American Heart Association: Safeguards of unwarranted integrin activation and pathological 
thrombosis 
Tobias Ulmer

$300,000

American Diabetes Association: Exclusive roles of circulating oleate and palmitate in energy 
homeostasis 
Jang-Hyan Youn

 $115,000 

Grants and Funding

University Kidney Research Organization: Development of a new method for estimating 
potassium fluxes in vivo using stable potassium isotope ratios 
Jang-Hyan Youn

 $50,000 

BrightFocus Foundation: Development of a new method for estimating potassium fluxes in vivo 
using stable potassium isotope ratios 
Zhen Zhao

 $300,000 

Cure Alzheimer’s Fund: The role of PICALM mutations in Alzheimer’s disease 
Berislav Zlokovic

 $345,000 

Foundation Leducq: Understanding the role of the perivascular space in cerebral small vessel 
disease 
Berislav Zlokovic

 $703,329 

Alzheimer's Association: "VCID-17-509279 - Vascular Contributions to Dementia and Amyloid 
and Tau Lesions in APOE4 Carriers"
Berislav Zlokovic

$3,000,000 

Good Ventures Foundation: Interaction of the microbiome with the blood brain barrier 
Berislav Zlokovic

$1,944,704 

Cure Alzheimer’s Fund: Molecular Signatures of APOE-mediated Blood-Brain Barrier 
Dysfunction Causing Neuronal and Synaptic Dysfunction 
Berislav Zlokovic

$302,848

Industry
Amgen, Incorporated: Multiphoton imaging of the effects novel TRPC6 antagonists in 
glomerular injury 
Marcelo Coba

$25,000

Eli Lilly & Company: Multiphoton imaging of the renal hemodynamic effects of Compound X 
Janos Peti-Peterdi

 $417,894 

Bayer AG: In vivo multiphoton imaging of the glomerular hemodynamic effects of BR11266 
and BR11267 
Janos Peti-Peterdi

 $34,514 

Retrophin, Inc.: Effects of Sparsentan vs. Losartan in Mouse Kidney Visualized by 
Multhiphoton Microscopy 
Janos Peti-Peterdi

$396,363

Grants and Funding
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Total cost for 
active grants

32%

22

$41.3M

104

Number of 
active grants

Number of new 
grants awarded

Grants 
funded vs 
submitted

Grants and Funding

The Zilkha and Physiology PIs continue to increase total costs of grants, surpassing last 
year’s $39.3M. This year, we have over 100 active grants in our portfolio.

Funding Agency Number 
of Grants

National Institute of Mental Health (NIMH) 7
National Institute of Neurological Disorders and Stroke (NINDS) 18
National Cancer Institute (NCI) 4
National Eye Institute (NEI) 6
National Institute on Aging (NIA) 20
National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS) 1
National Institute of Biomedical Imaging and Bioengineering (NIBIB) 1
National Institute of General Medical Sciences (NIGMS) 5
National Institute of Environmental Health Sciences (NIEHS) 1
National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) 4
Office of the Director (OD) 1
National Institute on Deafness and other Communicative Disorders (NIDCD) 2
National Center for Advancing Translational Sciences (NCATS) 1
National Institute of Child Health and Human Development (NICHD) 1
Department of Defense (DoD) 2
National Science Foundation (NSF) 2
Foundation & Private Grants 24
Industry 4

Total 104
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Events

Lunch meeting to welcome newly inaugurated USC President, Carol F. Folt. 
Left to right: Berislav Zlokovic, Carol Folt, Selim Zilkha, Mary Hayley
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10th Annual Zach Hall Lecture
Don Cleveland, PhD

November 21, 2019

For the past ten years, the Zilkha Neurogenetic Insitute has hosted the Zach Hall Lecture, an annual lecture 
given by top neuroscientists in the field. Well-attended by members of the entire USC community, the event 
also draws guests from across the scientific community at large. A poster session featuring the work of young 
scientists at the Keck School of Medicine of USC precedes the plenary lecture which was given in 2019 by 
Don Cleveland PhD, Professor & Chair of Cellular and Molecular Medicine at the University of California, 
San Diego. 

Dr. Don Cleveland has made field leading contributions 
in cancer genetics and neurosciences. A graduate of New 
Mexico State University, he has been elected to the U.S. 
National Academy of Sciences and National Academy 
of Medicine. He received the $3M Breakthrough Prize 
in Life Sciences for his development of a new class of 
“designer DNA drugs” for silencing disease-causing 
genes responsible for the major diseases of the nervous 
system, including Amyotrophic Lateral Sclerosis (ALS), 
Huntington’s, Parkinson’s and Alzheimer’s diseases. In 
2019 he became the 15th recipient of India’s Genome 
Valley Excellence Award. 

He initially identified tau, the protein which accumulates aberrantly in Alzheimer’s disease and which is the 
protein whose misfolding underlies chronic traumatic brain injury (now receiving international attention 
from its impact in athletics, especially American football). He uncovered the mechanisms underlying the 
major genetic forms of Amyotrophic Lateral Sclerosis (ALS) and demonstrated that disease involves neurons 
and their non-neuronal neighbors. He has developed gene silencing therapy for neurodegenerative diseases 

using designer DNA “antisense 
oligonucleotide (ASO)” drugs. 
Clinical trials with these ASOs 
have been initiated for multiple 
neurodegenerative diseases, 
including for ALS, Huntington’s 
and Alzheimer’s diseases. Trials in 
Parkinson’s disease are anticipated 
to initiate in 2020.

Dr Cleveland’s lecture, “Designer 
DNA Drug Therapy for 
Neurodegenerative Disease” was 
followed by a reception with Zach 
Hall and Julie Giacobassi and a 
dinner attended by Selim Zilkha 
and Mary Hayley.

Left to right: Drs. Berislav Zlokovic, Don Cleveland, and Zach Hall
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2020 Los Angeles 
Brain Bee

The USC Zilkha Neurogenetic Institute has been co-organizing the Los Angeles Brain Bee with UCLA for 
a decade. This local competition for high school students encourages interest in neuroscience among our 
youth. Contestants join us from all across the Southland and the winner of the local competition is invited 
to compete in the national USA Brain Bee competition, founded and directed by Dr. Norbert Myslinki, at 
the University of Maryland, Baltimore. These events are sponsored (but not financially supported) by the 
Society for Neuroscience. 

In 2020, it was the Zilkha Neurogenetic Institute’s turn to host the Los Angeles Brain Bee in collaboration 
with USC Stevens Neuroimaging & Informatics Institute (INI) and the USC Broad Stem Cell Institute. The 
event was held on 1 February 2020 and attracted 74 participants (and their families) to the health sciences 
campus. The day was filled with exciting hands-on demonstrations; poster sessions; question-and-answer 
panels with neuroscience faculty, staff and students; neuroscience knowledge assessments; games, and 
prizes. It was a beautiful day and thanks to the help of 75+ volunteers from USC and UCLA, the many 
events, some of which ran concurrently across multiple groups, went smoothly. 

Many different USC departments contributed to the event, which would not have been as successful as it 
was without their help: Facilities Management Services donated custodial services; USC Transportation 
allowed all visitors free parking; USC Bookstore gave prizes for the raffle; ZNI arranged for an extensive 
continental breakfast; INI bought lunch for 150+ people and provided many raffle items; USC Hospitality 
provided healthy snacks; and Keck Medicine of USC supplied freebies and giveaways for all participants. 

Externally, we received support from 
UCLA, who provided prizes, posters and 
many helpful volunteers, and VWR, who 
donated PPE for some of the workshops, 
along with raffle prizes.

Under David Warren’s guidance, the 
event was led by Dr Amy Nelson, who 
worked closely with the InterAxon groups 
at UCLA and USC, organizations of 
graduate students in neuroscience at both 
institutions. These individuals did much 
of the heavy lifting with logistical support 
by Duy-An Le from ZNI. Dr Nelson has 
been key in organizing the LA Brain Bee 
for a number of years and we will miss 
her contributions going forward as she 
embarks on starting up her own lab at the 
University of Southern Alabama.Left to right: 2nd Alex Yeghikian (Verdugo Hills High 

School), 1st place Brian Lee (Diamond Bar High School), 
and 3rd Aryan Pandey (Westview High School).
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February 1, 2020

Events Events

Everyone enjoyed the talks given by Drs. Giorgia Quadrato and Justin Ichida from USC Broad Stem Cell 
Institute, both of whom addressed the topic of “Stem Cells: Modeling Brain in a Dish”. The professional 
panels also were well attended and full of meaningful interactions: lots of questions were asked and insights 
provided to students and their families curious about what a degree in neuroscience may hold for the future. The 
culminating Jeopardy game was very lively and action packed, with the top 10 competitors relaying an impressive 
understanding of the brain and its functions as they provided highly technical questions to scientific answers 
against the clock. And of course, the high school students loved all the gifts, prizes and ultimate raffle.

The top three finalists in the 2020 competition were: 1st place Brian Lee (Diamond Bar High School), 2nd Alex 
Yeghikian (Verdugo Hills High School) and 3rd Aryan Pandey (Westview High School).

The Zilkha Neurogenetic Institute is proud to support this wonderful community event and help stimulate in 
young scientists a love of learning with a focus on neuroscience!

Group photo of all the participants of the Los Angeles Brain Bee

C
ourtesy of Abhay Sagare

Irene McCulloch Distinguished 
Lecture in Neuroscience

February 10, 2020

Hosted by Dr Berislav Zlokovic (ZNI), with support from the Office of the Provost, 
the Irene McCulloch Distinguished Lecture in Neuroscience was held on Monday, 
10 February 2020.  This year, the lecture was given by Bart De Strooper MD, PhD, 
Professor of Molecular Medicine at KU Leuven and VIB, Belgium, as well as, Professor 
of Dementia Research at University College London.

Bart De Strooper’s scientific work focuses on the understanding of the fundamental 
mechanisms that underlie Alzheimer’s and Parkinson’s disease. His major findings are 
the role of ADAM10 and presenilin/gamma-secretase in the proteolysis of the amyloid 
precursor protein and Notch, and he has worked on microRNA, mitochondria, and more 
recently on the role of the different brain cell types in the pathogenesis of Alzheimer’s 
Disease.

Dr De Strooper’s lecture, “Transcriptional and Cellular Alterations in the Amyloid Plaque 
Niche of Alzheimer’s Disease” was followed by a reception and dinner. C
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Zilkha Seminar Series

Fan-Gang Zeng
University of California, Irvine
“Tinnitus Does Not Impair Auditory Perception”

Host: Li Zhang/Whit Tao 9/26/2019

Joel Blanchard
Massachusetts Institute of Technology
“Reconstruction of the Human Blood-Brain Barrier in vitro reveals a Pathogenic Mecha-
nism of APOE4 in Pericytes”

Host: Justin Ichida 10/16/2019

Minmin Luo
National Institute of Biological Sciences, Beijing
“Reward Processing by the Dorsal Raphe”

Host: Li Zhang 10/25/2019

Julia TCW
Icahn School of Medicine at Mount Sinai
“Modeling genetic risk of Alzheimer’s disease 
using human iPSCs”

Host: Berislav Zlokovic 10/30/2019

Events

Tianyi Mao
Oregon Health & Science University
“Functional architecture and neuromodulation of the 
thalamo-cortico-striatal circuits”

Host: Whit Tao 11/6/2019

Sika Zheng
University of California, Riverside
“Neurogenetics of Alternative Splicing”

Host: Zhen Zhao 11/13/2019

Zhuhao Wu
Icahn School of Medicine at Mount Sinai
“Illuminating Neural Systems Structural Complexity 
with Volume Imaging”

Host: Li Zhang 12/11/2019

David Blake
Augusta University
“Cholinergic Deep Brain Stimulation to Improve Cognition 
and Treat Alzheimer’s Disease”

Host: Li Zhang 1/15/2020

Yulong Li
Peking University
“Spying on Dopamine Modulation by Developing 
Next-Generation GRAB Sensors”

Host: Li Zhang 1/21/2020

Events

Helen Bateup
University of California, Berkeley
“The Multifaceted Roles of TSC-mTOR Signaling in Neuronal Development, Function, 
and Disease”

Host: Marcelo Coba 2/19/2020

Sandro Da Mesquita
University of Virginia School of Medicine
“Meningeal Lymphatic Drainage in Aging 
and in Alzheimer’s Disease”

Host: Berislav Zlokovic 2/3/2020
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Patrick Lyden
Cedars-Sinai
“Repurposing Anticoagulants for Neuroprotection”

Host: Berislav Zlokovic 2/26/2020

Holger Wille
University of Alberta
“Translating Structural Biology into Disease Prophylaxis: Rationally Designed, 
Structure-based Vaccines for Prion Disease and Other Neurodegenerative Diseases”

Host: Ansgar Siemer 3/4/2020

Jianxiong Zeng
Research Associate
“Brain Infection Behind Emerging Viruses”

Brock Pluimer
Neurosciene Graduate Student
“Regulation of Blood-Brain Barrier Permeability by the Proton-Sensing GPR4”

Events

Music to Remember: Zilkha 
Collaborations with LA Opera

Over the past year, The Zilkha Institute and LA Opera continued in their long-
standing Music & Memories project, supporting young singers bringing holiday 
carols to those affected by dementia at local long-term care facilities, including 
a separate sing-along held for students, faculty and staff on the health sciences 
campus: in December 2019, a group went caroling through the campus, 
surprising people along the way with songs of the season. Despite a light 
drizzle, the procession evoked warm smiles from passers-by and applause from 
various groups encountered. We enjoy this tradition of kicking off the winter 
holidays for our Keck community.

As we shifted to working 
from home, the partnership changed gears and began in 
March 2020, a series of monthly zoom concerts by LA 
Opera performers. Designed to celebrate those in the Keck 
community working the front lines or otherwise affected 
by COVID-19, these online events have been very well-
received. A different group of three singers from LA Opera 
Young Singers program, along with a pre-recorded piano 
accompanist, present popular opera songs along with 
Broadway show tunes in an hour-long program. Co-hosted by 
Keck Medicine and Keck Office of Leadership and Wellness, 
concerts continue each month, graciously sponsored by LA 
Opera Connects, a community and educational arm of the 
organization.

We are proud of our exploration of music and the mind and 
appreciative of our association with the good people of LA 
Opera.

Events

Facilities visited by LA Opera
Hollenbeck Home For The Aged
Long Beach Veterans Admin (Community Living Center)
Memory Mornings At Alzheimer's Association
Immaculate Heart Community Residence
Villa Gardens Retirement Community (Summer House)

LAO at Long Beach Veterans

LAO at Villa Gardens

LAO at Alzheimer’s of LA

Photos Courtesy of Jennifer Babcock

Xinying Guo
Postdoctoral Researcher
“Single-Cell RNA Sequencing Analysis for Common Molecular Signatures of Microvascular 
Injury”

Zilkha Virtual Seminar Series
From Zhen Zhao Lab: 6/3/2020
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Zilkha Neurogenetic Institute
Budget Deposits Expenditures Balance Fwd

Admin $558,159 $558,159 -   
Facilities $177,600 $177,600 -   
Deans Develoment $782,669 $838,380 ($55,711)
Center Support $600,000 $600,000 -   
Gifts $262,079 $96,125 $106,875 $251,329 
Endowment Payout $1,652,460 $2,781,584 $2,289,332 $2,144,712 

Total: $4,032,967 $2,877,709 $4,570,346 $2,340,330 

Department of Physiology and Neuroscience
Budget Expenditures Balance Fwd

Admin/Faculty $644,557 $615,796 $28,761 
Grad Program Income $37,661 $5,000 $32,661 

Development

We couldn’t do this without you…THANK YOU!
 
Established in 2003 with a gift from Selim Zilkha and Mary Hayley 
and further support from the W. M. Keck Foundation, the Zilkha 
Neurogenetic Institute at USC is a world leader in neuroscience research. 
Through innovative collaborations across the university, the Zilkha 
Neurogenetic Institute is breaking new ground in multidisciplinary 
science and continuing to bolster USC’s tradition of excellence by 
focusing on vital questions such as:

• How does aging affect the brain?
• How do genes and environmental factors work together to influence brain circuitry?
• How can we pinpoint individuals at greatest risk for diseases of the brain?

This past year, the department of Physiology & Neuroscience, whose faculty primarily work at 
the Zilkha Neurogenetic Institute, was #1 in the nation in National Institutes of Health (NIH) 
grant funding, as reported by the Blue Ridge Institute for Medical Research. This exceptional 
level of funding is recognition of the groundbreaking research happening every day at the 
institute.

At the heart of the Zilkha Neurogenetic Institute are over 300 faculty who are partnering with 
leaders in various disciplines across campus and across the world to conduct research to translate 
insights from the lab into treatments in the clinic. Our faculty are crossing boundaries and utilizing 
innovative strategies to better understand diseases and develop new therapies for the millions of 
individuals who are affected by a spectrum of devasting neurological disorders. 

However, without the extraordinary support of our philanthropic partners, we cannot achieve these goals. Your 
transformative philanthropic support for the following giving opportunities will advance our work to illuminate 
the mysteries of the brain and change the course of human health. We are seeking support for:

• Pilot research funding to inspire new and innovative investigator-initiated research to combat some of the 
world’s most pressing medical challenges

• Establishing endowed chairs and professorships which will help to retain prized faculty and recruit the best 
and brightest scientists to the Institute

• Establishing an endowed fund for maintaining and upgrading the cutting-edge equipment and core facilities 
located within the Institute

Your philanthropic investment at this pivotal time will empower the Zilkha Neurogenetic Institute to bring about 
a brighter future for all humankind. For more information about how you can advance our life-changing efforts, 
please contact Gina Weitzel directly at (213) 713-1251 or Gina.Weitzel@med.usc.edu. 

Operating 
Budget

mailto:Gina.Weitzel@med.usc.edu


1501 San Pablo Street
Los Angeles, CA 90033

Phone: (323) 442-2144 Fax: (323) 442-2145
Email: zni@usc.edu

https://keck.usc.edu/zilkha/


