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Dear Friends,

The year 2018 began with a strong start when the department of Physiology & Neuroscience was ranked 
number 3 in the nation according to the Blue Ridge Institute.  I am proud of the work we have done 
to achieve this great honor and in awe of our faculty who have made this accomplishment possible, 
by receiving a large number of federal awards for their research.  Of course, as much as we love to 
have well-funded research programs, it is the science that really matters, and as you will see across 
the following pages, we have made great strides in so many different areas, from neural circuits and 
genomics, to imaging and Alzheimer’s.

I am proud of the work we are doing and happy to be recognized for it.  In addition to awards received, 
we welcomed a number of visitors and speakers who came to the Zilkha Neurogenetic Institute, some 
to share their cutting-edge research, others to learn of the advances we have made.  The visitors and 
speakers who came to our Institute are a vital part of our community

An important part of our mission is to train the next generation of scientists.  To that end, we are 
fortunate to have 45 graduate students last year, a couple of whom received fellowships to fund their 
research.  We are also happy to have worked with 34 postdoctoral fellows this past year, as they further 
their knowledge in their respective fields.

I want to acknowledge and thank our faculty who take the time to mentor and train these young 
scientists while maintaining their own research programs.  It is their collaborative, collective work that 
drives our enterprise forward and improves our culture and environment, especially as we interact with 
the community.  We are all indebted to the research and administrative staff who play such integral roles 
in keeping our programs moving.  Thanks to all for their hard work. 

Finally, to all our generous supporters who make our programs 
possible, I am grateful, especially to Selim Zilkha and Mary Hayley and 
the Zilkha family.  I look forward to another successful year.

Best,

Berislav Zlokovic MD PhD

Director’s Letter
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History & Mission

Dementia and Alzheimer’s disease are the first leading cause of death, with nearly 6 million Americans 
living with Alzheimer’s Disease in 2018; by 2050, this number could rise to 14 million.  The direct costs to 
American society of caring for those with Alzheimer’s and other dementias will total an estimated $277 
billion; by 2050, these costs could rise to $1.1 trillion.

The Zilkha Neurogenetic Institute has a broad focus and mission on examining pathogenesis and 
treatment of neurological and psychiatric disorders. 

For example, investigators study Alzheimer and Related Diseases in multiple labs at Zilkha.  The 
Protein Structure group investigates the structure of proteins involved in Alzheimer’s, Parkinson’s and 
Huntington’s disease.  Other investigators are studying brain circuits involved in vision and hearing, the 
role of the immune system in dementia, the function of cerebral blood vessels and blood-brain barrier 
in brain degeneration using animal models, stem-cell derived human models and in living human 
brain; still others are investigating genes that influence the risk for schizophrenia, depression and 
autism, and the biology of genes carrying the risk for Alzheimer’s and Down syndrome.  These studies 
aim to help investigators understand the molecular and cellular basis of neurological and psychiatric 

disorders, looking 
toward devising 
new treatments 
for the cure and 
prevention.

Zilkha Investigators 
are also developing 
new molecular 
biomarkers and 
new imaging 
techniques in the 
living human brain 
for early diagnosis 
of Alzheimer’s and 
other neurological 
disorders 
associated 
with cognitive 
impairment. 
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Faculty News

Physiology & Neuroscience Department 
Rise in Ranking

The Zilkha Institute does not correspond to a unit that is nationally ranked by U.S. News and World 
Report or Blue Ridge Institute for Medical Research.  However, in July 2017, the department of 
Physiology & Neuroscience was formed, and most faculty working at the Zilkha, along with all 
members of the former department of Physiology & Biophysics, adjusted their primary appointments 
to the new department within the Keck School of Medicine of USC.  The department rose in the 
rankings from 51 (in 2012) to 39 in 2015, and then to 20 in 2016.  In 2017, Blue Ridge Institute named 
the Department of Physiology & Neuroscience #3 in the nation.  In addition, Dr Berislav Zlokovic 
was designated as the #3 investigator in the nation with regard to external funding.

Faculty News

Marcelo Coba’s manuscripts highlighted in the news:
• USC News: USC scientists discover schizophrenia gene roles in brain development

• https://news.usc.edu/144238/usc-scientists-discover-schizophrenia-gene-roles-in-brain-
development/

• MedicalResearch: Protein Functions of DISC1 Gene Linked to Schizophrenia Identified
• https://medicalresearch.com/mental-health-research/schizophrenia/protein-functions-of-

disc1-gene-linked-to-schizophrenia-identified/42340/
• EurekAlert!: Why nerve cells die in ALS and frontotemporal dementia

• https://www.eurekalert.org/pub_releases/2018-02/uosc-wnc020518.php

Biophysics Reading Club established by the trainees in Robert Chow and Radha Kalluri’s lab.

Dr Huizhong (Whit) Tao was invited to give a scientific talk on the “Triple-river Symposium” 
sponsored by the Southeast University of China, on April 23, 2018.

Faculty News
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Among the dozens of key grants secured by the Ziklha faculty, here are a few that exemplify the 
collaborative nature of the faculty’s work.

Protein specialist Ralf Langen, PhD, professor of physiology and neuroscience who directs the 
Protein Structure Center, received $1.5 million over two years to develop better diagnostics for 
Huntington’s disease by working with Ansgar Siemer, PhD, assistant professor of physiology and 
neuroscience, and Tobias Ulmer, PhD, associate professor of physiology and neuroscience, to detect 
the toxic forms of molecules that cause the disease.

Neuroscientist Terrence Town, PhD, professor of physiology and neuroscience, renewed a five-
year, $2.8 million grant, receiving additional funding to create satellite programs led by Russell 
Jacobs, PhD, professor of research physiology and neuroscience; Paul Thompson, PhD, professor 
of ophthalmology, neurology, psychiatry and the behavioral sciences, radiology and engineering 
and associate director of the USC Mark and Mary Stevens Neuroimaging and Informatics Institute; 
and Peter Conti, MD, PhD, professor of radiology, all of whom make use of a rat model developed 
by Town to replicate pathological hallmarks of Alzheimer’s 
disease in humans. By creating cutting-edge tools, the 
researchers are evaluating potential therapies that work at 
the interface of the brain and the body’s immune system.

Berislav Zlokovic, 
MD, PhD, himself received a $12.5 million multi-year grant 
from the National Institute on Aging, plus a complementary 
$3 million strategic grant from the Alzheimer’s Association, 
to study the role of brain vasculature in cognitive decline 
associated with Alzheimer’s. The project involves 
Arthur Toga, PhD, of the USC Mark and Mary Stevens 
Neuroimaging and Informatics Institute, who co-leads 

the program with Zlokovic; Helena Chui, MD, chair of the 
Department of Neurology; and 25 co-investigators across USC, the 

Huntington Medical Research Institute, Washington University in St. Louis, 
Banner Institute and Mayo Clinic Scottsdale Arizona.

Dr Zlokovic is also the North American coordinator for the Fondation Leducq Transatlantic Network 
of Excellence, funded by a $6 million, multi-year grant that unites researchers around the world to 
study small vessel disease, the primary cause of stroke and dementia in the elderly.

A major challenge to the 
development of an Alzheimer’s 
disease (AD) therapy lies in the 

multi-facetted and partially 
unknown origins of the disease. 

When translated to disease 
intervention, this means that it is 
presently ambiguous which molecule 
in the brain should be targeted by 
pharmaceutical agents and which 
ones will have the greatest therapeutic 
impact.

Faculty News



Janos Peti-Peterdi, MD, PhD, professor of physiology and neuroscience, has two such grants and 
several awards from private foundations and industry for his work exploring kidney functions and the 
kidney-brain axis in health, and diseases such as hypertension and diabetes that he studies at the 
cellular level using imaging analysis.

Jeannie Chen, PhD, professor of physiology and neuroscience who studies the workings of the 
eye, also has two R01 grants, plus multiple subcontracts. Li Zhang, PhD, professor of physiology 
and neuroscience, collaborates on multiple projects across USC, working with investigators from 
the Broad Center for Regenerative Medicine and Stem Cell Research, the USC Stevens Neuroimaging 
and Informatics Institute and the USC Dornsife College of Letters, Arts and Sciences. Zhang also 
recently received a large five-year grant from the NIH’s BRAIN Initiative, which seeks to accelerate 
the development and application of new technologies to understand the human brain. 
Huizhong Tao, PhD, associate professor of physiology and neuroscience who already has two R01 
grants exploring visual circuits, is also part of a large BRAIN Initiative grant.

Alexandre Bonnin PhD was promoted to Associate Professor with tenure, Physiology & 
Neuroscience. Dr Bonnin’s research goal is to understand how maternal-fetal interactions affect fetal 
brain development.  The current focus is how serotonin signaling affects the mechanisms by which 
maternal and environmental factors shape the fetal brain and influence the development of adult 
diseases.  These studies should ultimately provide new clues into the developmental origin of several 
mental health-related disorders in humans, such as autism and schizophrenia.  His laboratory is also 
pursuing a translational approach aiming at understanding and potentially reducing the effects of 
therapeutic drugs, in particular antidepressants, on fetal brain development.

Terrence Town PhD was promoted to full Professor with tenure, Physiology & Neuroscience.   Dr 
Town’s focus is to develop a treatment for Alzheimer’s disease by targeting the body’s immune 
system. Most therapies targeting the disease are thwarted by the blood-brain barrier, a natural 
mechanism that protects brain cells from entry of peripheral substances, and by the fact that 
immune responses in the brain are typically muted.  However, in laboratory mice programmed to 
develop Alzheimer’s-like disease, his group has shown that certain immune cells can be coaxed 
into the brain from the circulation, where they attack the damaging sticky plaque buildup that is a 
defining feature of Alzheimer’s disease.  Dr Town’s lab generated the first rat model of Alzheimer’s 
that manifests all of the clinico-pathological hallmarks of the human syndrome, providing an 
invaluable tool for understanding Alzheimer’s disease etiology and for pre-clinical testing of cutting-
edge therapeutics.

10 Faculty News



In 2018, the Zilkha Neurogenetic 
Institute hosted Nobel Laureate, 
John O’Keefe for the 8th Annual 
Zach Hall Lecture. (Please see pg. 80) 
Prof John O’Keefe FRS is Professor of 
Cognitive Neuroscience at University 
College London where he works in the 
Department of Cell and Developmental 
Biology and the Sainsbury Wellcome 
Centre for Neural Circuits and 
Behaviour.

His talk, entitled “Spatial Functions 
of the Hippocampal Formation, an 
Update,” discusses how the awareness 
of one’s location and how to find the 

way to other places is crucial for both humans and animals. To understand the ability to orient ourselves 
in space, John O’Keefe studied the movements of rats and signals from nerve cells in the hippocampus, 
an area located in the center of the brain. In 1971 he discovered that when a rat was at a certain location 
in a room, certain cells were activated, and that when the rat moved to another location, other cells 
became activated. That is to say, the cells form a kind of internal map of the room.
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12 Faculty Research Programs

Alzheimer Disease & Related Disorders
Dr Alexandre Bonnin’s research program aims at understanding the molecule 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. 

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. Dr Ralf Langen’s lab is working on 
these aspects in order to develop better therapeutics and biomarkers.

Dr Terrence Town and his team are working at the interface between the brain and the immune system 
to develop a treatment for Alzheimer’s disease by enlisting the peripheral innate immune system 
(specifically, cells called macrophages). Most therapies targeting the disease are impeded by the 
blood-brain barrier, a natural barrier that protects brain cells from peripheral substances, and by the 
fact that immune responses in the brain are typically muted. However, in laboratory mice programmed 
to develop Alzheimer’s-like disease, Dr Town’s group has shown that peripheral macrophages can be 
instructed to enter the brain from the circulation, where they attack the damaging sticky plaque buildup 
that is a defining feature of Alzheimer’s disease. Dr Town’s lab has revolutionized the field of Alzheimer’s 
disease by developing the first rat model of the disease that manifests all of the clinico-pathological 
hallmarks of human Alzheimer’s. These transgenic rats over-express two mutant human transgenes that 
are each independently causative of familial early-onset Alzheimer’s disease.  This makes this exciting 
rat model an invaluable tool for understanding Alzheimer’s disease etiology and for testing cutting-
edge therapeutics pre-clinically. As a testament to the rapid adoption of this model by the field, we 
have already distributed these AD rats to over 60 academic laboratories spanning 15 nations around the 
globe.

Faculty Research 
Programs



A major challenge to the development of an Alzheimer’s disease (AD) therapy lies in the multi-facetted 
and partially unknown origins of the disease. When translated to disease intervention, this means 
that it is presently ambiguous which molecule in the brain should be targeted by pharmaceutical 
agents and which ones will have the greatest therapeutic impact. Moreover, as with other complex 
diseases (cancer, HIV), it is likely that a multi-pronged approach that combines several drugs will be 
most effective at preventing and stopping AD. By pursuing an atomic-resolution understanding of the 
signaling mechanism of a key molecule (CD33) in the immune response to AD, it is possible to screen 
drug libraries for agents that turn off the signaling of this molecule next. From genetic analysis of a 
large number of AD patients and healthy subjects, it is know that the downregulation of this molecule 
is neuroprotective. As such, Dr Tobias Ulmer’s lab research focusing on the CD33 receptor has the 
potential to make a decisive contribution to AD therapy.

Alzheimer’s disease (AD), the common form of dementia in the elderly, is now the most expensive 
disease in the world. Without a cure, 1 out of 85 people on the planet will be affected by AD by 2050. 
Fortunately, with the breakthrough of human genetics and high-throughput sequencing technologies, 
new risk genes have been identified, which opens new opportunities and challenges to our research. I 
am keen to understand the functions of these genes in specific CNS cell types during AD pathogenesis 
with amyloid and Tau pathologies, and in the context of neurovascular and neuroimmune interactions, 
since vascular dysfunction and immune dysregulation represent two major contributors to AD. 
Dr Zhen Zhao’s research objectives are to explore the genetic, molecular and cellular mechanisms 
of neurodegeneration in AD, understand the crosstalk between the components of the neurovascular 
unit in health and AD, and discover new approaches to restore the neurovascular and neuroimmune 
functions for the treatment of AD and other neurodegenerative diseases.

Dr Ansgar Siemer lab’s main focus is to understand the difference of protein fibrils that are found 
in neurodegenerative diseases and fibrils that are important for long-term memory. Investigating 
the differences and similarities of these two types of fibrils will help find cures for neurodegenerative 
diseases and expand our knowledge of functional amyloids. Regarding fibril-forming proteins in 
neurodegenerative disease, the Siemer lab works specifically on the proteins huntingtin important for 
Huntingtin’s Disease (HD), tau and Aβ important for Alzheimer’s Disese (AD), and α-synuclein important 
in Parkinson’s Disease (PD). In addition, the Siemer lab investigates the structure and dynamics of the 
protein Orb2 fibrils that is a key regulator of long-term memory in Drosophila. 

Alzheimer Disease and Stroke
Dr Berislav Zlokovic’s laboratory has a long-standing interest in understanding the role of cerebral 
blood vessels and blood-brain barrier in pathogenesis and treatment of cognitive dysfunction in humans 
and animal models focusing on Alzheimer’s disease and small vessels disease of the brain. We were 
first to show that vascular-mediated neuronal dysfunction in both synapses and nerve cells underlies 
cognitive decline. Using laboratory models and studying human brain, our group discovered that 
reduced brain perfusion, reduction in the brain microcirculation, increased sensitivity in the blood-brain 
barrier, and poor clearance of neurotoxins from the brain across the vascular system leads to severe 
neuronal dysfunctions in both synapses and nerve cells. Our group identified the cellular and molecular 
mechanisms at the blood-brain barrier that maintain clearance of Alzheimer’s amyloid-beta toxin, and 
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14 Faculty Research Programs

its re-entry into the brain (e.g., RAGE, LRP1, PICALM). We also discovered the proinflammatory CypA-
NFkB-MMP-9 pathway in pericytes, which when activated by APOE4 gene (carrying a major risk for 
Alzheimer’s) disrupts the blood-brain barrier causing neurodegenerative changes. We study molecular 
mechanisms of APOE4 gene on the blood-brain barrier causing faulty clearance of amyloid-beta and its 
accumulation in brain. Our group showed that brain capillary pericytes control cerebrovascular integrity 
and oxygen brain delivery necessary for proper neuronal functioning, as well as the white matter 
integrity, oligodendrocyte health and brain connectivity. Using new MRI technique in the living human 
brain and novel vascular mural cells molecular biomarkers in biofluids, we also showed that blood-brain 
barrier breakdown is an early, independent biomarker of human cognitive dysfunction. Discoveries of 
our research team led to the development of clinical trials for Alzheimer’s disease based on clearance 
of amyloid-beta or inhibition of its re-entry into the brain that are currently being tested in Phase 2 and 
Phase 3 studies. Next, we have also developed from bench to bedside a new therapy for stroke based 
on activated protein C treatment as a neuroprotective agent in stroke patients that has successfully 
completed Phase 2a, and is now in preparation for phase 2b/3 trial.

Alzheimer Disease and Synaptic Functions
Complex developmental brain disorders, such as schizophrenia (SCZ) and autism spectrum disorders 
(ASD), and degenerative disorders are polygenic. Many mutations associated with both of 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 the etiology of both SCZ and 
ASD, it has been difficult to translate these genetic findings into a physiological understanding of how 
synaptic function is disrupted in these disorders. Dr Marcelo Coba’s 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.
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Circuits
Dr Alexandre 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 Robert Chow’s laboratory studies the function of electrically excitable cells, such as neurons and 
endocrine cells. The major projects involve (a) characterizing the function of synaptic proteins in nerve-
nerve signaling; (2) correlating the physiology and transcriptomes of neurons in human adult and fetal 
brain, including work on a fetal neuron never before described; (3) testing the role in cancer invasion/
metastasis of novel non-coding RNAs derived from regulators of neural development; (4) identifying how 
cancer cells and brain neurons communicate, perhaps enabling the establishment of metastatic sites in 
the brain; (5) evaluating the role of amyloid proteins in synaptic plasticity and in cell death in diabetes 
and neurodegenerative diseases; (6) studying the role of ion channel currents in shaping morphology of 
body parts

Dr Hong-Wei Dong’s research focuses primarily on the Mouse Connectome Project (MCP) 
(www.MouseConnectome.org). 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 informatics. To date, we have collected 
over 300 TB of high-resolution, high-quality data from 1000 mice (an aggregation of >1200 neuronal 
pathways). In this year, we have obtained several BRAIN Initiative grants, which all have a common 
goal to characterize neuronal cell types of the mouse brain. We will use state of the art technologies of 
viral tracing, CLARITY, and high resolution 3D microscopic images to capture anatomical distributions 
of numerous projection neurons in the mouse brain, graphically reconstruct and characterize their 
morphological features, and finally catalog them into different cell types. This work is part of the NIH 
BICCN (BRAIN Initiative Cell Census Network)

Dr Derek Sieburth 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. The Sieburth 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 synaptic vesicles and dense core vesicles. The lab is interested in three major areas: 1) 
How does localized sphingolipid signaling at presynaptic terminals regulate synaptic transmission at 
neuromuscular junctions, 2) The mechanisms by which oxidative stress regulates synaptic transmission 
and behavior, and 3) How does a neuropeptide signaling pathway deliver timing information from a 
pacemaker to activate a rhythmic behavioral circuit. Many of the genes we study are conserved in 
humans, so our studies provide novel insight into the mechanisms by which neurotransmitter secretion 
may be regulated in humans. 
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Dr Huizhong Tao’s work mainly concentrates on the organization of neural circuits underlying sensory 
evoked behavior and perception as well as how the circuits are established during development (please 
see Vision/Eye below). In recent years, her lab has developed various optogenetic and chemogenetic 
tools to achieve selective activation and inactivation of specific types or groups of neurons in neural 
structures, utilizing different Cre-driver mouse lines.  Her lab has also developed quantitative methods 
to measure behavioral outputs.  Besides long-range neural pathways, they study local synaptic circuits 
with not only in vitro but also in vivo electrophysiological methods, assisted by newly developed 
retrograde and anterograde neural tracing techniques. 

Dr Li Zhang’s ultimate research goal is to decipher brain circuits, and 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. To address these highly challenging questions, Dr Zhang’s approach is to 
resolve the neural circuitry (how neurons are wired in the brain), i.e. the structural basis underlying the 
brain functions.  In the past years, Dr Zhang and his collaborators have committed substantial efforts 
toward 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, he 
and his group 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.

Vision/Eye
Photoreceptor cells are light sensitive neurons in the retina that initiate the first steps of vision.  One 
of the main objectives of Dr Jeannie Chen’s laboratory is to understand the molecular cascade that 
underlie the ability of retinal photoreceptor cells to perceive light, and how defects in this cascade leads 
to human blindness. The photoreceptors are wired to the sophisticated circuitry in the neural retina. This 
circuitry comprises of up to 20 different channels of information that encodes our visual scene. These 
channels include contrast, motion and color. Death of photoreceptor cells leads to re-wiring of this 
circuitry. Another objective of Dr Chen’s laboratory is to understand how this pathological change of the 
retinal circuitry may affect recovery of functional vision after the photoreceptor cells have been rescued 
by gene therapy or replaced by stem cell therapy.

Chronic, immune-mediated inflammatory diseases are major causes of disability and mortality.  
Dr Austin Mircheff and his colleagues are studying precursors of chronic inflammatory lesions with the 
expectation that their findings will lead to earlier diagnoses and to proactive therapies that prevent the 
precursors from developing to cause pathological tissue remodeling, organ dysfunction, and chronic 
pain.  Their primary model is the lacrimal gland, which maintain the tear film as a homeostatic milieu 
for the otherwise exposed cornea and conjunctiva, and which causes dry eye disease when chronic 
inflammatory processes interfere with its functioning or cause it to atrophy.  They also are studying the 
origins of the chronic inflammatory process that are associated with osteoarthritis. 

Dr Huizhong Tao is interested in the architecture of visual cortical circuits. To dissect the circuits that 
consist of excitatory and inhibitory neurons, Dr Tao’s lab applies in vivo electrophysiology, in particular 
two-photon imaging guided recording, to target different types of neurons in rodent visual cortex. From 
the response properties of individual neurons and the pattern of excitatory and inhibitory synaptic inputs 
to these neurons, they attempt to deduce the connectivity rules governing the construction of cortical 



circuits. This work will shed 
light onto the mechanisms for 
how diverse visual processing 
functions are realized in 
cortical circuits.  Dr Tao is also 
interested in how functional 
visual circuits are established 
during development. The 
development of visual 
system not only depends 
on molecular and genetic 
programs, but also can be 
profoundly influenced by 
sensory experience and 
neural activity along the 
visual pathways. The Tao 
lab examines how neural 
activity of various patterns 
leads to modulations of 
synaptic connections and 
shapes the formation of 
visual circuits. The aim is to 
provide insights into how 
abnormal visual experience 
in early life, such as in the 
condition of strabismus and 
visual deprivation, can lead to 
abnormal wiring in the brain, 
and how we can correct it.

Psychiatric Genetics
Dr Alexandre 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 

Neurological Disorders and Synaptic Functions
The overall goals of Dr Karen Chang’s research are to understand how neurons communicate with 
high fidelity and to elucidate molecular and cellular mechanisms leading to neuronal dysfunctions seen 
in various neurological disorders. Dr Chang’s lab is interested in dissecting molecular mechanisms 
regulating synaptic vesicle recycling, and elucidating cellular processes underlying activity-dependent 
synaptic remodeling. An understanding of these fundamental processes and the molecules that regulate 
them will ultimately provide insights into therapeutic strategies for the treatment of neurological 
disorders associated with synaptic dysfunctions. 

17Faculty Research Programs

Diagram  showing a role the Sieburth lab has recently identified for 
electrical synapses formed by the GAP junction protein INX-1/Cx36 in 
electrically coupling two neurons to promote neurotransmitter release 
in an ultradian circuit.
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Imaging
Research in the Dr Russell Jacobs’ lab focuses on development 
and application of in vivo 3D imaging modalities – specifically  MRI 
and PET. Longitudinal multimodal four-dimensional (3 spatial 
plus time) imaging of rodent models of brain dysfunction and 
cancer allow us to map out structural and functional changes 
over timescales ranging from seconds to months. Emphasis is 
always on potential translation of these technologies to the clinic. 
Thus, we are examining brain alterations over time in rodent 
models of Alzheimer’s Disease to map out the etiology of this 
disease. One hallmark of cancers is that tumors are able to evade 
the body’s immune system. We are using simultaneous PET/MRI 
to track different Chimeric Antigen Receptor (CAR) T cells and 
CAR NK cells in mouse tumor models to ascertain optimal dosing 
strategies and how immune-regulatory molecules modulate their 
effects. We seek to understand disease mechanisms develop 
therapies through assaying spatiotemporal changes in structure 
and function with MRI and PET.

Hearing/Ear
The auditory and vestibular sensory peripheries encode 
information about sound and head movements.  These functions 
degrade with age and toxic insult.  By understanding how some 
cells are more resilient to damage than others, Dr Radha 
Kalluri’s lab hopes to aid in the development of protective and 
restorative therapies for deafness and balance disorders. 

Dr John Oghalai’s research is designed to better understand the fundamental changes in cochlear 
function that underlie progressive hearing loss and to develop novel techniques to treat this problem 
before it leads to deafness. To accomplish this goal, Dr Oghalai’s lab develops novel technology to 
permit non-invasive imaging and functional testing of the cochlea. For example, Dr Oghalai’s lab 
invented Volumetric Optical Coherence Tomography and Vibrometry (VOCTV) to non-invasively measure 
the vibratory patterns of the sensory tissues within the cochlea. The level of detail within the cochlea 
that can now be imaged is roughly two orders of magnitude better than what is currently available with 
the latest MRI or CT techniques. The 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.

Hearing loss is one of the most common birth defects. Approximately one in five hundred newborns 
suffer from significant hearing impairment. In addition, once mechanosensory hair cells in the inner 
ear are damaged and lost by any of a variety of reasons such as aging and loud noises, they never 
regenerate. Thus, majority of sensorineural hearing loss, such as age-related hearing loss and noise-
induced hearing loss is permanent and significantly affect the quality of one’s life. Recently, stem cell 
research has shed light on the possibility of regeneration of hair cells in humans. The research goal of 
Dr Takahiro Ohyama’s lab is to understand the molecular mechanisms of inner ear development and 
to explore the possibility of regenerating sensory cells to treat hearing and balance disorders. 
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Bipolar auditory neurons (cyan) 
from the inner ear of rats, labeled 
to reveal connections with a row of 
sensory inner hair cells. 
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Biophysics
Dr Robert Farley and his lab use molecular dynamics simulations of ion channel function to 
embed crystal structures of the channels of interest in a phospholipid membrane bilayer, to hydrate 
the structure with a physiological ionic solution, and to equilibrate the system at physiological 
temperatures. Following equilibration of the system, multiple ions are pulled through the equilibrated 
ion channel using harmonic pulling potentials in order to simulate steady-state ion currents under 
physiological conditions. The spatial coordinates and energetics of every atom in the system 
are calculated with femtosecond resolution throughout the duration the simulation. Details of 
the interactions between the permeant ions and the ion channel, the overall potential energy of 
the simulation system, and specific thermodynamic characteristics of the permeation process 
are calculated from the output of the simulations. These results provide structural, kinetic, and 
thermodynamic information about the mechanism of ion permeation.

Genomics
Dr Gabriel Zada utilizes next-generation genomic and epigenomic profiling (i.e. DNA Methylation 
analysis) to study the behavior of various brain tumors.  In particular, he is interested in studying the 
process of local tumor invasion and developing molecular classification systems for various skull base 
tumors, including pituitary tumors and meningiomas.  He is also working to develop novel treatment 
strategies for skull base tumors using intranasal therapy systems.

Brain
Dr Frank Attenello and his laboratory are interested in the factors contributing to growth, invasion, 
and angiogenesis of human glioma. Our focus in pericyte contributions to glioblastoma growth 
utilizing both co-culture models and transgenic. Our studies specifically characterize differential 
gene expression changes in models to characterize the role of vascular microenvironment in glioma 
behavior. In addition, our group explores the role of long noncoding RNAs (lncRNAs) in the growth 
and invasion of glioblastoma cells. We employ CRISPR-interference in functional screens to identify 
novel lncRNA candidates contributing to glioma behavior.  

Dr Berislav Zlokovic’s lab has initiated new studies to understand interactions between blood-brain 
barrier and microbiome using transgenic models and human models of Alzheimer’s disease and 
genetic risk factors for the disease.

Neurophysiology
Dr Brian Lee’s integrated clinical and 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.  In 
particular, he is interested in utilizing clinical neurophysiological recording and stimulation platforms 
(deep brain stimulator (DBS), intracranial subdural electrocorticography (ECoG), and stereotactic 
EEG (SEEG)) to understand the circuitry of the brain.  With this knowledge, the goal is to develop and 
improve the next-generation of neuromodulatory medical devices. 

Faculty Research Programs
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Vascular
Dr William Mack is focused on translational efforts to treat stroke and cerebrovascular disease. 
He and his group are interested in inflammation and resultant microvascular failure in a range of 
experimental and clinical models. Dr Mack has refined an experimental model of bilateral carotid 
artery stenosis to examine the role of inflammation in the setting of chronic cerebral hypoperfusion. 
This system has enabled his team to assess the impact of vascular disease on cognition and 
neurodegeneration. The group has identified the C5 complement protein as a critical effecter of 
injury through histological and behavioral outcome measures. These findings lend insight into 
the role of complement in progressive cognitive injury and neurodegenerative conditions such as 
vascular dementia and Alzheimer’s disease. Dr Mack’s team collaborates with laboratories in the 
Engineering school (Sioutas) and Gerontology (Finch) department to study the effects of air pollution 
on experimental stroke and cerebral hypoperfusion. Dr Mack’s laboratory also studies biomarkers of 
cerebral vasospasm following subarachnoid hemorrhage and employs novel endovascular delivery 
platforms in the setting of acute stroke. He utilizes advanced MR permeability imaging sequences and 
serum analysis to quantify blood brain barrier breakdown in subarachnoid hemorrhage patients.

The broad interest of the Dr Janos Peti-Peterdi’s lab is renal (patho)physiology, specifically the 
intrarenal mechanisms involved in the control and maintenance of systemic blood circulation and 
vessels to important organs (heart, brain, pancreas, kidneys, etc), blood pressure, body fluid balance 
under normal and disease conditions (chronic kidney disease, hypertension, diabetes). A new 
research direction focuses on mechanisms of endogenous nephron repair and their augmentation in 
the development of new therapeutic approaches. We also study a new mechanism of kidney-to-brain 
crosstalk via a newly identified kidney-derived angiogenic hormone, and its role in the development of 
cognitive impairment in aging and Alzheimer’s disease.

Numerous studies in humans and animals have linked the endocannabinoid system (ECS) to 
the pathogenesis of non-alcoholic fatty liver disease (NAFLD) induced by high-fat feeding or 
obesity. Whether or not the ECS plays a role in fructose-induced NAFLD has not been as intensely 
investigated. After 3 weeks of high fructose feeding, Dr Joyce Richey’s lab observed a huge increase 
of lipid deposition in the liver, clinically known as NAFLD.  Currently we are exploring the potential 
mechanisms for the rapid and robust onset of fatty liver disease with high fructose feeding in rats. 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. Gene expressions of liver cannabinoid receptors 1 (CB1) and 2 (CB2), known to 
regulate lipogenic and immunomodulatory actions, respectively, were measured using real-time PCR 
to determine involvement of the ECS. We observed a 3-fold increase in CB1 expression in fructose-
fed rats and CB2 expression was also slightly elevated. These preliminary findings suggest that 
the ECS may facilitate the development or maintenance of fatty liver with fructose consumption, 
independent of overweight/obesity. If so, blocking the activation of this system should prevent or 
ameliorate the effects of fructose feeding. Studies are underway to utilize a peripheral cannabinoid 
receptor antagonist. Currently, no effective therapy is available for the treatment of fatty liver disease, 
thus understanding the potential molecular mechanisms may hold important therapeutic insights in 
treating NAFLD.



Epoxyeicosatrienoic acids (EETs) are lipid mediators with beneficial effects on metabolic and 
cardiovascular (CV) health.  EETs and other FFA epoxides are quickly metabolized to biologically less 
active diols by soluble epoxide hydrolase (sEH). Inhibition of sEH, which increases EETs, improves 
glucose homeostasis, blood pressure, and CV health in insulin resistant or diabetic animals and has 
been proposed as an effective strategy to treat diabetes and CV diseases. Recent human studies 
demonstrated associations of sEH gene polymorphism with various metabolic or CV abnormalities, 
suggesting a major role of sEH in human diseases. Unfortunately, sEH has been 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. One major objective of Dr Jang Youn’s laboratory is to 
develop a new approach of inferring in vivo sEH activity, combining metabolomic determination and 
comprehensive analysis of all measurable sEH substrates and products in blood.  Another objective is 
to elucidate mechanisms underlying postprandial regulation of sEH in rats, which appears to involve 
gut bacteria and their products.  Understanding these mechanisms would lead to new therapeutic 
strategies in the treatment of diabetes or CV diseases. 

Dr Berislav Zlokovic and his lab currently study how genes that carry risk for Alzheimer’s disease 
(e.g., APOE4, PSEN1, PICALM) affect the cerebrovascular system and disease pathogenesis. To 
address this question we study vascular contributions to dementia in humans with major genetic 
risk for Alzheimer’s disease, and we use transgenic models, and stem-cell based human models of 
blood-brain barrier and neurovascular unit linked to individuals clinical and functional measures. 
We are developing advanced approaches with activated protein C therapy for white matter stroke, 
Alzheimer’s disease and ALS.

21Faculty Research Programs
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Scientific
Advancements

Frank Attenello
Research in the Attenello lab has focused on three distinct research areas.  In our studies evaluating the 
effect of cortical pericytes on glioma growth, we have now developed assays evaluating tumor behavior 
in both in vitro pericyte-glioblastoma co-culture models and glioma xenografts in pericyte-deficient 
mouse models. Studies with new collaborators are currently characterizing differential gene expression 
within tumors following exposure to these varied vascular environments. Secondly, our studies 
charactizing the role of long noncoding RNAs (lncRNAs) on glioma invasion have successfully employed 
CRISPR-interference assays to identify at least four novel lncRNAs modulating glioma behavior. Current 
work is now evaluating mechanistic models for lncRNA effects on tumor behavior. In addition, we are 
expanding our functional CRISPR screens to modulate tumor behavior in vivo.  Finally, early data from 
our studies exploring the effect of pollution on subventricular zone (SVZ) neural stem cell (NSC) density 
suggest pollution exposure may modulate NSC density after only a few weeks of exposure.

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 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. This is expected to have long term consequences on offspring brain function, such as increased 
anxiety or depression. The Bonnin lab also characterized how maternal depression and the use of SSRI 
antidepressants during pregnancy directly affect fetal brain development. In addition, we started to 
characterize the role of a novel adaptor protein in fetal brain development. These results were published 
in Developmental Neuroscience and are under review in Biological Psychiatry.



Karen Chang
The Chang laboratory has made progress in understanding molecular mechanisms regulating synaptic 
vesicle recycling, a process by which neurons recycle their used membrane and proteins components. 
This recycling process is crucial for sustaining reliable communication between neurons across a wide 
range of neuronal activities, and defects have been associated with numerous neurological disorders. 
We found that a protein mutated in Autism and upregulated in Down syndrome coordinates different 
synaptic vesicle retrieval modes to ensure reliable neuronal functions. In addition, we are investigating 
how neurons remodel their structures in order to adapt to changes in neuronal activity. We showed that 
mutations in several disease-linked genes disrupt synaptic structural plasticity. We are continuing to 
dissect the functions of these genes in regulating synaptic strength and stability, and how such changes 
could contribute to neurological disorders.

Jeannie Chen
Current strategies for treatment of neurodegenerative 

disorders are focused on the repair of the primary affected 
cell type. However, the defective neuron functions 

within a complex neural circuitry, which also becomes 
degraded during disease. It is not known whether a 
rescued neuron and the remodeled circuit will establish 
communication to regain normal function. We show 
that the adult mammalian neural retina exhibits a 
surprising degree of plasticity following rescue of rod 
photoreceptors. The wayward rod bipolar cell dendrites 
re-establish contact with rods to support normal 

synaptic transmission, which is propagated to the retinal 
ganglion cells. These findings support efforts to repair or 

replace defective rods in patients blinded by rod cell loss.

Robert Chow
In the process of correlating physiology and transcriptomes of individual brain neurons, we believe we 
have identified a neuron in fetal brain that has never been described previously. We have characterized 
the neuron and will publish a detailed description in spring 2019. In the process of analyzing the 
combined electrophysiology and transcriptome data, we developed a bioinformatics pipeline that is 
already accessible to the general scientific community. 

In collaboration with Prof Cheng-Ming Chuong, we have characterized the role of ion channels to 
shaping the morphology of the developing chick feather bud. Ion channel currents and their associated 
electrical fields may play a role in determining the shape of diverse body parts, not just feather buds. 
This paper will be published in Nature Communications. 

In collaboration with Prof Josh Neman (Keck Neurosurgery), we have preliminary data showing that 
when cancer cell lines derived from metastatic breast cancer tumors resected from patients are 
co-cultured with human fetal brain neurons, the neurons change from electrically nonexcitable to highly 
excitable, firing rapid repetitive action potentials. Furthermore, the cancer cells start to express GABA 
receptors.
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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 me 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. 

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 pathways at excitatory 
synapse that allow 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

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 7 years. In this year, we have 
published another 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 was recently featured on 
NIH Director (Dr Francis S. Collins)’s Blog (http://directorsblog.nih.gov).



Robert Farley
Ion transport across cell membranes using ion channels is the basis for all electrophysiological 
processes in living organisms. Our lab is engaged in studies to elucidate the mechanisms whereby 
ion channels facilitate the movement of permeant ions across cell membranes, discriminate between 
permeant and impermeant ions, and mediate both normal physiological ionic homeostasis and 
abnormal pathological conditions including certain neurological disorders. We have developed new 
simulation methods based on nonequilibrium statistical mechanics to investigate these themes, and 
from results obtained using these methods we have described an accurate mechanism for potassium 
permeation in potassium-selective channels that predicts many experimentally measured properties 
of the channel. Additional work is in progress to describe the mechanism of discrimination between 
permeant potassium ions and impermeant sodium ions, and to elucidate the mechanism whereby 
mutations in a human gene for a potassium-selective ion channel leads to severe early-onset epilepsy.

Russell Jacobs
During the past year the Jacobs lab has finalized installation of our small animal high resolution 
simultaneous Positron Emission Tomography (PET) and Magnetic Resonance Imaging (MRI) scanner. We 
have begun adding a low dose focused ultrasound (ldFUS) system that can be used within the scanner 
to target specific areas within the brain or body. Installation of advanced MRI hardware & software for 
diffusion weighted MRI significantly enhances our ability to image subtle changes in brain structure. 
In collaboration with other labs at KSOM, we are developing sophisticated PET and MRI techniques 
and analyses that will elucidate how the brain change during the development of neurodegenerative 
diseases. Thus, shedding light on how physiological changes become manifest as behavioral changes.
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can now be imaged is roughly two 
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what is currently available with the 
latest MRI or CT techniques
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Radha Kalluri
In the Kalluri lab we study the biophysical processes underlying sensory signaling at the first synapse 
between the sensory cells of the inner ear and their partner neurons. We use a combination of patch-
clamp electrophysiology, modeling, and anatomical methods to study the connectivity patterns 
of sensory cells in developing auditory and vestibular sensory epithelia during a critical period of 
development when synapses are forming and stabilizing.  We’ve made major advances in the following 
four directions:
1. Our recent work shows that auditory neurons are intrinsically diverse, and that this diversity emerges 

during early post-natal development.  This exciting discovery will pave the way for new experiments 
in which we will examine if this diversity may also embue some neurons with special protections 
against excitoxic damage.

2. We’ve identified candidate ion channels in the vestibular system whose differential expression within 
sub-groups of vestibular afferent neurons may serve as the substrate upon which vestibular sensory 
information is parsed into parallel channels. 

3. In collaboration with the Segil, Ohyama, and Ichida laboratories, we are characterizing the 
biophysical properties of reprogrammed inner ear hair cells and neurons using patch-clamp 
techniques.  

Ralf Langen
The Langen lab has on ongoing interest in the structural changes that occur in neurodegenerative 
diseases such as Alzheimer, Parkinson as well as Huntington disease. The overall focus has been on 
understanding the structural changes of proteins known to promote the aforementioned diseases with 
the goal of developing potential therapeutic molecules that can reverse or prevent these structural 
changes. 

Huntingtin proteins with excessively high numbers of glutamine building blocks (>36 consecutive 
glutamines) are known to cause Huntington disease. How these large numbers of glutamine residues 
alter the protein structure and cause disease is not known. Such knowledge would be an essential first 
step for devising potential therapeutic treatments aimed at guiding the protein structures away from the 
toxic to the non-toxic forms. The Langen lab has now made significant advances 
by delineating the shapes of different toxic forms of the huntingtin protein. 
In addition, they identified the early molecular steps that lead to the 
formation of toxic species. The inhibition of these steps can now 
be targeted in order to arrive at therapies. The Langen lab 
has also tested a number of molecules that specifically 
recognize different toxic conformation. These molecules 
are being developed as potential therapeutic or diagnostic 
molecules.

Similar studies have also been performed on proteins 
involved in Parkinson’s and Alzheimer’s disease. In 
addition, the Langen lab has also been generating 
molecules that are designed to serve as better diagnostic 
markers for neurodegenerative diseases.



Brian Lee
Work in the Lee computational neuroscience laboratory focuses on performing human 
neurophysiological studies on patient participants undergoing intracranial monitoring for epilepsy, and 
electrode placement in patients with movement disorders (Parkinson’s disease, essential tremor, and 
dystonia).  In these studies, the participants perform behavioral tasks while neural signals, including 
spike data and local field potentials, are recorded from key cortical and subcortical structures. The goal 
is to understand how the brain plans movements, and in turn, integrates sensory feedback for error 
correction. We are also working on projects related to identifying biomarkers in Parkinson’s disease, 
modelling of seizure activity in epilepsy, and engineering artificial sensation through direct subdural 
electrocorticography (ECoG) electrode stimulation for use in a closed-loop brain-computer interface 
(BCI) system.  We are collaborating with Dr Robert Hampson of Wake Forest on a joint DARPA-funded 
study examining how to improve active memory via hippocampal stimulation. 

William Mack
The Mack laboratory completed the fourth year of a grant studying the effects of air pollution from 
vehicular exhaust in the setting of acute stroke. The R01- NIH/NIEHS ONES (Outstanding New 
Environmental Scientist) research program seeks to determine the impact of particulate matter (PM) 
exposure on white matter injury and neurocognitive decline. These associations are further examined 
in the setting of underlying cerebrovascular disease (chronic cerebral hypoperfusion). The team has 
demonstrated white matter and neurocognitive changes in the setting of nanoparticulate matter 
exposure that are exacerbated by chronic cerebral hypoperfusion. Along with his collaborators, Dr Mack 
has obtained federal funding to study sex and aging influences of air pollution and chronic cerebral 
hypoperfusion on white matter injury, neurocognition and signatures of Alzheimer’s Disease as part of an 
NIA program project grant (P01 AG055367).  Dr Mack was awarded a five-year NIH/ NINDS R25 grant to 
train USC Neurosurgery Residents in translational neuroscience research. The first neurosurgical trainee 
completed his fellowship studying brain computer interface and artificial sensation through cortical 
stimulation in humans.

Austin Mircheff
Parity is protective 
for some chronic 
inflammatory diseases 
and a significant risk 
factor for others.  It 
can promote the 
rapid development 
of chronic, immune-

mediated inflammatory lesions in the lacrimal glands.  Alternatively, it can promote the development 
of autoimmune, i.e., autoantibody-producing, ectopic lymphoid structures, which are pathognomic of 
Sjögren’s syndrome and which typically do not become clinically significant until middle age.  Dr Austin 
Mircheff and colleagues have discovered that molecular signatures of one or the other type of lesion can 
be detected in lacrimal glands by the time pregnancies reach term.
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The 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.
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John Oghalai
One important study we did this past year was of mice exposed to noise. We found a build-up of fluid 
within the cochlea, which led to loss of auditory neurons. Using either a concentrated salt or sugar 
solution, we pulled the excess fluid out of the cochlea and prevented the neuronal loss. This finding may 
lead to a relatively simple way of preventing hearing loss in humans exposed to noise. As we transition 
towards imaging the human inner ear, we envision that many similar discoveries will be made to help our 
patients.

Takahiro Ohyama
The Ohyama Lab is investigating how the cochlea, the auditory organ, develops during embryonic 
development. They discovered BMP signaling pathway is important for cell fate decision between 
sensory and non-sensory structure of mammalian cochlea. The Ohyama lab is also analyzing the 
mechanisms how migrating neural crest cells are incorporated into the non-sensory structure of 
developing cochlea, which is crucial for proper hearing functions. These projects aim to understand 
disease mechanisms of hearing impairment and develop translational research such as regeneration of 
auditory cells.

Janos Peti-Peterdi
The Peti-Peterdi lab investigated 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 potential therapeutic targets for future further development. 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 approach has led to significant advances in understanding the 
highly dynamic kidney tissue and glomerular environment, and the mechanisms of glomerular injury 
and regeneration.  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 specific molecular mechanisms 
within macula densa cells that control a newly discovered tissue repair process, the Peti-Peterdi lab 
is currently developing a new regenerative therapeutic approach for the treatment of chronic kidney 
disease. Another focus was the role of a pericyte-like cell type within the glomerulus called podocyte, 
in the development of glomerulosclerosis and chronic kidney disease. We identified purinergic calcium 
signaling mediated by the P2Y2 receptor, and the cell membrane calcium channel TRPC6 as the most 
significant mechanisms of podocyte cell-to-cell communication and propagation of podocyte injury. 
We are currently testing the effects of various pharmacological approaches that target these podocyte 
mechanisms, to investigate if they provide benefit in chronic kidney disease.

Joyce Richey
The Richey lab is collaborating on a new human study that examines the role of the endocannabinoid 
system (ECS) in pain management, as a potential safer alternative to opioid medication. In addition to 
the ECS’s well known role in metabolism, it has been implicated in the regulation of pain. For thousands 
of years, cannabis has been used for pain relief. In 1990 the CB1 receptor was discovered to be the 
receptor for THC and the science of the endocannabinoid system began. The endocannabinoid system 
(ECS) is a retrograde, G-protein coupled receptor (GPCR) signaling system. The CB1 receptor is one of 



the most abundant GPCR in the human brain. The ECS acts through two primary endogenous ligands 
Anandamide (AEA) and 2-Arachidonylglycerol (2AG) and through two primary endogenous GPCR’s, 
CB1 and CB2. AEA is an agonist of CB1>CB2 and 2AG is an agonist of CB2>CB1.  CB1 receptors are located 
primarily in the central nervous system where as CB2 receptors are mainly located on immune cells and 
peripheral nerves. The approved protocol with colleagues in Anesthesia will aim to determine how the 
ECS functions during the peri-operative period and seek to identify if any perturbations are correlated 
with our primary endpoints of post-operative pain, opioid requirements, as well as metabolic factors. 

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 position 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 release of specific neuropeptides from neurons that activate the oxidative stress 
response in distal tissues.

Ansgar Siemer
The Siemer lab investigated structural details of the protein Orb2, which is a key regulator of long-term 
memory in fruit flies. This year, we discovered that the Orb2 isoform A binds the protein calmodulin a 
calcium sensing protein, which is known to be a key regulator of long-term memory. We also found that 
Orb2 can phase separate to form protein droplets. Such protein droplets have been described for several 
similar proteins in the last couple of years and seem to be important for RNA regulation in cells.

Another important project in the lab is work on fibrils formed by the protein huntingtin (HTT) important 
for Huntington’s Disease (HD). This project is done in collaboration with the lab of Dr Ralf Langen. This 
year, we completed a study that showed how solid-state NMR can be used to study the domains framing 
the fibril core and gave a detail description of their dynamics. Furthermore, we investigated the binding 
of potential PET ligands and antibodies to HTT. 

In addition, we started three exciting new collaborations: With Dr Mathew Pratt’s lab at USC we 
investigate the structural difference of two variants of α-synuclein fibrils that are important for 
Parkinson’s Disease. With the lab of Dr Louise Serpell at the university of Sussex (UK), we investigate 
the structure of fibrils formed by the protein tau that is important in Alzheimer’s Disease (AD). Finally, 
we are working with the labs of Dr Jeff Savas and Dr Bob Vassar on different strains of Aβ found in AD 
mouse models and patients. We are pioneering solid-state NMR spectroscopy of in vivo generated Aβ 
obtained from mouse brains. This is a departure from work on synthetic and ex vivo generated Aβ done 
previously.
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Huizhong Tao
During FY17, Dr Tao’s lab made two major discoveries.   First, they discovered a new functional role of 
zona incerta (ZI), which is a mysterious subthalamic nucleus containing mostly inhibitory neurons. 
They found that the rostral sector of ZI (ZIr) directly innervate excitatory but not inhibitory neurons in 
the periaqueductal gray (PAG), and activation of ZIr neurons or their projections to PAG reduces both 
sound-induced innate flight response and conditioned freezing response, two forms of defense behavior.  
Through a projection from the medial prefrontal cortex (mPFC) to ZIr, ZIr activity changes mediate fear 
extinction. Thus, their results suggest that ZI is naturally engaged in modulating defense behaviors.  
Second, in layer (L)4 neurons of mouse visual cortex, they found a strong correlation between direction 
selectivity (DS) and spatial asymmetry in the distribution of excitatory input strengths and the preferred 
direction of excitatory input was always from the stronger to weaker side of its spatial receptive field.  
They also found that a simple linear summation of asymmetrically distributed excitatory responses to 
stationary flash stimuli however failed to predict the correct directionality. Using sequential 2 flash-bar 
stimulation they revealed a short-term suppression of excitatory input evoked by the late bar. More 
importantly, the level of the suppression positively correlated with the relative amplitude of the early-
bar response. Implementing this amplitude-dependent suppressive interaction, they have successfully 
predicted DS of excitatory input. Their results suggest that via nonlinear temporal interactions, the 
spatial asymmetry can be transformed into differential temporal integration of inputs under opposite 
directional movements, resulting in DS. 

Terrence Town
My lab’s focus continues to be developing a treatment for Alzheimer’s disease by targeting inflammation 
and the immune system. This past year (Mori et al., 2017), we have shown that ‘re-balancing’ the 
immune system in pre-clinical Alzheimer’s rodent models leads to clearance of amyloid plaques by 
a type of cell called a brain macrophage. 
Also this past year, we collaborated with 
international leaders in clinical Alzheimer’s 
research (the PREVENT-AD group) to 
demonstrate−for the first time−a bidirectional 
association between immune system markers 
in patients’ cerebrospinal fluid and progression 
of Alzheimer’s disease (Meyer et al., 2018).  
This work has been a watershed for Alzheimer’s 
research, because it directly links immune 
system proteins to the clinical syndrome.  
Further, my lab has revolutionized the 
field of Alzheimer’s disease research by 
generating the first rat model of the disease 
that manifests all the clinico-pathological 
hallmarks of the human syndrome.  
Specifically, we made transgenic rats that 
over-express two mutant human transgenes 
that are each independently causative of 
familial early-onset Alzheimer’s disease: 
“Swedish” mutant amyloid precursor protein 
and deltaE9 mutant presenilin-1.  

High-sodium and low-potassium content in 
Western diets increases the risk of hypertension and 
cardiovascular disease.  Using metabolomic and 
metagenomic approaches, the Youn lab examined 
the effects of high-sodium and low-potassium intake 
and gut-bacteria depletion on circulating levels of 
biogenic amines in rats.  Their data suggest that the 
dietary minerals interact with gut bacteria to modulate 
circulating levels of biogenic amines, which may be 
linked to host physiology or pathology, including 
hypertension and cardiovascular disease.
(Photo/Jang Youn)



Unlike their transgenic mouse cousins that develop ‘senile’ plaques but fail to manifest ‘tangles’ and 
frank neuronal loss, these transgenic rats-for the first time-develop the full spectrum of Alzheimer 
pathologies.  This makes them an invaluable tool for understanding Alzheimer’s disease etiology and for 
testing cutting-edge therapeutics—all in living animals.  Using this exciting new Alzheimer rat, we are 
actively pursuing collaborations with academics and with industry around the world to understand basic 
mechanisms of Alzheimer’s and to develop a cure for this devastating disease of the mind. In recognition 
of my contributions to Alzheimer’s disease research, I was given the Liz and Ash Rothein award by the 
National Rotary Club for career achievement in Alzheimer’s research in 2018.

Tobias Ulmer
The function of membrane proteins relies on a defined orientation of protein relative to membrane 
lipid. In apparent correlation to protein anchoring, tryptophan residues are enriched in the lipid 
headgroup region. To characterize the thermodynamic and structural basis of this relationship in 
α-helical membrane proteins, we examined the role of three conserved tryptophans in the folding of the 
heterodimeric integrin αIIbβ3 transmembrane (TM) complex in phospholipid bicelles and mammalian 
membranes. In the homogenous lipid environment of bicelles, tryptophan was replaceable by residues 
of distinct polarities. The appropriate polarity was guided by the electrostatic potential of the tryptophan 
surrounding, suggesting that tryptophan can complement diverse environments by adjusting the 
orientation of its anisotropic side chain to achieve site-specific anchoring. As a sole membrane anchor, 
tryptophan made a contribution of 0.4 kcal/mol to TM complex stability in bicelles. In membranes, it 
proved more difficult to replace tryptophan even by tyrosine, indicating a superior capacity to interact 
with heterogeneous lipids of biological membranes. Interestingly, at intracellular TM helix ends, where 
integrin activation is initiated, sequence motifs that interact with lipids via opposing polarity patterns 
were found to restrict TM helix orientations beyond tryptophan anchoring. In contrast to bicelles, 
phenylalanine became the least accepted substitute in membranes, demonstrating an increased role 
of the hydrophobic effect. Altogether, our study implicates a wide amphiphilic range of tryptophan, 
membrane complexity, and the hydrophobic effect to be important factors in tryptophan membrane 
anchoring.

Jang Youn
High-sodium and low-potassium (HNaLK) content in Western diets increases the risk of hypertension 
and cardiovascular disease (CVD).  We investigated if the dietary minerals interact with gut bacteria to 
modulate circulating levels of biogenic amines, which are implicated in various pathologies, including 
hypertension and CVD.  Using a metabolomic approach to target biogenic amines, we examined the 
effects of gut-bacteria depletion and HNaLK intake on circulating levels of biogenic amines in rats.  We 
found numerous metabolites whose plasma levels were significantly altered by gut-bacteria depletion, 
indicating their regulation by gut bacteria.  Many of them were not previously linked to gut bacteria; 
therefore, these data provide novel insights into physiological or pathological roles of gut bacteria.  We 
also found a number of plasma metabolites that were altered both by gut bacteria and HNaLK intake, 
suggesting possible interactions of the diet and gut bacteria in the modulation of these metabolites.  The 
diet effects were observed with significant changes in the gut bacterial taxa Porphyromonadaceae and 
Prevotellaceae.  The dietary minerals may regulate abundances of certain gut bacteria to alter circulating 
levels of biogenic amines, which may be linked to host physiology or pathology.
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Li Zhang
The Zhang Lab continued their multiple-aspect investigation of the neural circuits at different 
auditory processing stages along the central auditory pathway.  By integrating a series of cutting-edge 
techniques, they were able to reveal some new computational mechanisms exploited by the auditory 
circuits to process acoustic information.  In particular, they have recently explored the neural circuitry 
underlying an auditory-motor behavior, and revealed that sensory cortex can directly drive innate 
defense behavior through corticofugal projections, a previously unrecognized neural pathway mediated 
by the inferior colliculus.

Gabriel Zada
The Zada lab uses translational research pertaining to genomics and targeted, precision molecular 
therapies to investigate brain tumors.  Our lab research focuses on a variety of brain tumors including 
pituitary adenoma, meningioma, glioma, cerebral metastases, chordoma, and craniopharyngioma, 
among others.  Research in 2017-2018 has concentrated on performing genome-wide DNA methylation 
and gene expression analysis as well as single cell sequencing of surgically-resected pituitary adenomas 
and meningiomas.  Based on this research and prior work, several promising candidate gene targets 
have been identified that are now being incorporated in to tumor cell line models to test the effects of 
modulated gene expression on cell survival, invasion, and hormone production.  

Collaborations in 2018 include leading a nationwide collaborative group called the Pituitary Adenomta 
Genomic and Epigenetic (PAGE) consortium and receiving NIH-R01 funding (R01 CA230328-01: “DNA 
Methylation and gene expression variations influence pituitary adenoma hormonal function and invasive 
growth”) for national support for a consortium-based, multi-institutional study focusing on these 
tumors.  
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Zhen Zhao
Vascular–neuronal interaction is critical for neuronal functions and brain health; impaired vascular–
neuronal crosstalk and dysfunction of the neurovascular unit have been implicated in the pathogenesis 
of Alzheimer’s disease and other neurodegenerative diseases. We have identified that cerebrovascular 
pericytes communicate with neurons through IGF2-dependent paracrine signaling, which plays 
important roles in promoting neurogenesis during development, maintaining hippocampal neuronal 
functions in adult, and mitigating amyloid toxicity and Tau pathology in neurons. IGF2-based treatment 
may delay AD-like pathogenesis and restore neuronal functions in mouse AD models associated with 
pericyte loss and/or vascular degeneration.   

The receptor mediated transport (RMT) of the blood-brain barrier (BBB) is essential for CNS health and 
functions; however, our understanding of this unique system is still limited. The phosphatidylinositol 
binding clathrin assembly protein PICALM, a highly validated risk gene for Alzheimer’s disease, is 
known to control the transvascular RMT at the BBB by facilitating the clathrin-mediated endocytosis 
and intracellular trafficking of cell surface receptors. Our new data indicate that family with sequence 
similarity 64, member A (FAM64A) is a novel functional partner for PICALM in the brain endothelial cells 
and is required for the later steps of RMT transcytosis. Therefore, FAM64A is an integral component of 
the RMT transcytosis machinery in controlling the intracellular trafficking and exocytosis of the cargo 
vesicles.

Berislav Zlokovic
Using loss of function pericyte-deficient mice, multiparametric magnetic resonance imaging, viral-
based tract-tracing, behavior and tissue analysis, we found that pericyte degeneration causes white 
matter dysfunction in the mouse CNS causing accumulation of toxic blood-derived fibrinogen deposits 
and blood flow reductions, which triggers loss of myelin, axons and oligodendrocytes (Montagne, 
Nikolakopoulou … Zlokovic, Nature Medicine, 2018). These findings have implications for the 
pathogenesis and treatment of human white matter disease associated with small vessel disease of the 
brain.

Next, we reported a set of standardized in vivo protocols that describe high-resolution two-photon 
microscopy and intrinsic optical signal imaging to evaluate capillary and arteriolar responses to a 
stimulus, regional hemodynamic responses, and oxygen delivery to the brain; intrinsic nicotinamide 
adenine dinucleotide fluorescence indicating how well blood O2 supply meets the metabolic demand 
of activated brain tissue; and resting state brain tissue O2 concentration (Kisler…. Zlokovic, Nature 
Protocols, 2018).

We reported on a lymphatic waste-disposal system implicated in Alzheimer’s disease (Sweeney and 
Zlokovic, Nature, 2018). We also reviewed the topic of blood-brain barrier in Alzheimer’s disease and 
neurodegenerative disorders in humans (Sweeney, Sagare, Zlokovic, Nature Reviews Neurology, 2018)  
and animal models (Montagne, Zhao, Zlokovic, J Experimental Medicine, 2017), and have  a paper 
pending publication in Nature Medicine, 2018 (Nation, Sweeney, Montagne… Zlokovic) and two reviews 
pending publication (Sweeney, Kisler, Montagne, Toga, Zlokovic, Nature Neuroscience, 2018; Sweeney, 
Zhao, Montagne, Nelson, Zlokovic, Physiological Reviews, 2019). 
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Frank Attenello
• Berislav Zlokovic of USC, my NIH KL2 mentor, 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
• Wange Lu, USC Department of Stem Cell and Regenerative Medicine, Defining mechanism of 

noncoding RNAs modulating glioma chemoresistance and invasion
• Min Yu, USC Department of Stem Cell and Regenerative Medicine, Molecular characterization of 

circulating tumor cells and corresponding brain metastases

Alexandre Bonnin
• Dr Burd of Johns Hopkins University; collaborating on fetal brain imaging studies following maternal 

exposure to stress and antidepressant drugs.
• Dr Andrews of UCLA; collaborating on fast microdialysis studies to measure offspring neurochemical 

activity following prenatal exposure to stress and antidepressant drugs.
• Dr Karsenty of Columbia University, NY; collaborating on a study related to the role of a bone-derived 

molecule in fetal brain development.
• Dr Anderson of Yale University; collaborating on fetal, placental and maternal measures of biogenic 

amines.
• 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.

Karen Chang
• 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.
• Dion Dickman of USC, Dept. of Neurobiology; studying the role of a novel synaptic kinase in 

regulating synaptic growth and function.
• Ralf Langen, Zilkha Neurogenetic Institute, USC; examining the effects of post-translational 

modification on membrane protein functions.
• Sergey Nuzhdin of USC: mechanisms regulating learning and memory.

Collaborations



Jeannie Chen
• Alapakkam Sampath of UCLA; investigating the signal transfer 

from the photoreceptor sensory neurons to bipolar cells 
during retinal degeneration and during recovery from 
degeneration.

• Greg Field of Duke University; investigating how 
changes in retinal ganglion cell receptive fields 
during retinal degeneration and during recovery 
from degeneration.

• Ralf Langen of Zilkha; investigating mechanisms 
of mutant huntington induced cellular toxicity.

• M. Carter Cornwall of Boston University; 
collaborating on the molecular mechanisms 
that regulate recovery of light sensitivity 
following bright light exposure.

• King-Wai Yau of Johns Hopkins University 
School of Medicine; collaborating on the role 
of mutant rhodopsin in the development of retinitis 
pigmentosa.

• Vsevolod Gurevich of Vanderbilt University; studying function of 
visual arrestins in the physiology of the photoreceptor cell.

• Gordon Fain of UCLA; collaborating on mechanisms that regulate phototransduction in rod and cone 
photoreceptors.

• Vladimir Kefalov of Washington University; investigating proteins that regulate calcium concentration 
in rod and cone photoreceptors.

• Aaron Nagiel of CHLA; investigating the role of Cav1.4 in rod to rod bipolar cell connectivity.

Robert Chow
• James Knowles of USC Department of Psychiatry; We are collaborating to correlate physiology and 

transcriptomics of single adult and fetal brain neurons. 
• Oleg Evgrafov of SUNY Downstate. We have developed a novel 3D culture of differentiated nasal 

neuroepithelial biopsy cells, in order to test hypothesis that such cells will form synapses, and, if 
derived from schizophrenic patients, the synapses will be abnormal.

• Cheng-Ming Chuong of USC. We have tested the role of electrical and calcium signaling in 
development of chick feather bud morphology.

• Ralf Langen of Zilkha; investigating the potentiating effect of free fatty acids and monophthalates 
(plasticisers) in potentiating amyloid peptide cytotoxicity, in the setting of obesity in type 2 diabetes 
and Alzheimer’s.

• Jeannie Chen of Zilkha; We are applying our new genetically encoded ratiometric calcium 
indicator to study cytoplasmic calcium of photoreceptors in vivo and in vitro in mouse models of 
photoreceptor degeneration. Jeannie’s lab is preparing a transgenic mouse. 

• Josh Neman of Keck Neurosurgery; We are studying how cancer cells interact with brain neurons. 
• Michael Bonaguidi, Jonathan Russin, Charles Liu, William Mack and others (all at USC). We have 

created an interdisciplinary team to study the mechanism of epilepsy.
• Prof. Cliff Abraham, University of Otago, Dunedin, New Zealand. We have initiated a collaboration 

with Prof. Abraham to study the role of monophthalates in altering synaptic plasticity (LTP, LTD) in 
hippocampal synapses. 
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The photoreceptors are wired to the 
sophisticated circuitry in the neural 

retina. This circuitry comprises of up to 
20 different channels of information (e.g. 
contrast, motion and color) that encodes 

our visual scene
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Marcelo Coba
• Thomas O’Dell of UCLA; collaborating on the role of TNiK, Shank3 and SYNGAP1 signaling in synaptic 

plasticity, learning and memory.
• Justin Ichida, Eli and Edythe Broad Center for Regenerative Medicine and Stem Cell Research at USC; 

collaborating on hiPSC cells for the study of neurodevelopmental processes in psychiatric disease.
• James Knowles SUNY downstate NY; studying the role of synaptic signaling complexes in Obsessive 

compulsive disorder and Schizophrenia.
• Ted Abel of University of Iowa; studying the role of Shank3, Fmr1 and  AKAP signaling mechanisms 

associated to neurological disease.
• Marco Bortolato of Utah University; collaborating on the role of NMDAR signaling in the 

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

• Fengzhu Sun, Department of Computational Biology and Bioinformatics at USC; analyzing of protein 
domains and their role in synaptic signaling complexes associated to Schizophrenia.

• Pat Levitt of USC-CHLA; working to determine of the Autism Risk factor MET interactome and its role 
in the developing synapse

• Fowzan S Alkuraya, MD, Head, Developmental Genetics Unit, King Faisal Specialist Hospital and 
Research Center. Saudi Arabia. Studying the role of mutations in the protein kinase TNIK, found in 
patients with intellectual disability and their function in neuronal development.

• Trey Ideker:  UCSD: Modeling signaling networks in complex brain disorders
•  Benjamin M. Neale, Stanley Center for Psychiatric Research, Broad Institute of MIT and Harvard, 

Cambridge, Massachusetts, USA.  Analysis of de novo coding mutations on exome-sequenced 
parent–proband trio cohorts for complex brain disorders and their role in synaptic protein networks

• Stephanie Dulawa, UCSD. Role of Dlgap1 in obsessive compulsive disorder and schizophrenia
• Nicholas A. Graham. Viterbi School of Engineering. USC. Protein interactomes and Mass 

Spectrometry
• Steven Siegel,  Department of Psychiatry, KSOM, USC. Role of Ketamine in major depression ans 

astrocyte function

Zr CAR-NK92 PET-MRI (Photo credit: Russell Jacobs)



Hong-Wei Dong
• Li Zhang and Huizhong Tao, Zilkha Neurogenetic Institute, USC. We collaborate on generating a cell 

atlas of the mouse spinal cord (BRAIN Initiative U01 project).
• X William Yang, Department of Neuropsychiatry, UCLA. We collaborate on generating cell atlas using 

genetic sparse labeling techniques (BRAIN Initiative Project U01).
• Josh Huang, Cold Spring Harbor Laboratories. We collaborate on generating cell atlas of the mouse 

forebrain (BRAIN Initiative U19 Project).
• Byungkook Lim, Department of Biology, UCSD. We collaborate on a BRAIN Initiative U01 Project).
• Joel Ecker and Ed Callaway, the Salk Institute. We collaborate on generating epigenetic cell atlas of 

the mouse brain (BRAIN Initiative U19 Project).

Robert Farley
• Van Ngo (University of Calgary):  collaborates on experimental design and manuscript writing
• Sergei Noskov (University of Calgary): collaborates on experimental design and manuscript writing
• Darko Stefanovski (University of Pennsylvania): collaborates on statistical analysis of simulation 

output and manuscript writing
• Robert Chow (USC): collaborates on experimental design

Russell Jacobs
• Kristin James and Timothy James, bioProtonics, LLC, Santa Ynez, CA.: Development of new MRI 

based technique for high resolution tissue texture analysis and applications in neurodegenerative 
disease animal models.

• Therese Reignier, City of Hope, Duarte, CA: MRI studies leukodystrophy brains in mouse models
• Terrence Town, KSOM/Zilkha: Longitudinal MRI is used to assay in vivo effects of aging and 

Alzheimer’s Disease pathogenesis in the TgF344-AD rat model developed in Prof. Town’s lab with 
special emphasis on changes in brain vascular.

• Justin Ichida, Kim Staats & Jesse Lai, KSOM/Zilkha: High resolution MR imaging of brain development 
in mouse embryos and use of ldFUS to perturb a vascularized brain organoid derived from iPSCs.

• Scott Fraser & Erin Baker, Translational Imaging Center, USC: MR imaging of brain structure/function 
correlations in Octopus bimaculoides.

• Alan Epstein, Pathology KSOM/Pathology: Examine efficacy & mechanisms of CAR T- and NK-cell 
immunotherapies in mouse models of cancer.

• Danny JJ Wang, KSOM/INI: MR imaging of a muscarinic acetylcholine receptor DREADD (designer 
receptor exclusively activated by designer drugs) introduced in the rodent brain, which can be 
activated by chemogenetic stimulation with chlozapine N oxide.

• Yonggang Shi, KSOM/INI: Developing high resolution MRI for modeling the mouse connectome with 
multi-shell diffusion imaging.

• Elaine Bearer, University of New Mexico: We use systems-wide longitudinal strategies to explore the 
brain’s response to unconditioned fear (predator stress) and its progression or resolution over time 
in a rodent model system.

• Kristi Clark, KSOM/INI: Comparison of 3D MRI anatomy with “clarified” histo-pathogy of the human 
hippocampus.

• Berislav Zlokovic, KSOM/Zilkha: Longitudinal in vivo MRI studies involving DTI, T2*weighted scans, 
DCE MRI scans of in rodent models of stroke and cerebrovascular β-amyloidosis.

• Erkki Ruoslahti, Sanford Burnham Prebys Medical Discovery Institute, UC Santa Barbara: Using 
Positron Emission Tomography (PET) to examine the biology of a series of small cyclic peptides that 
recognize the vasculature in the hippocampus of Alzheimer’s mouse model.
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Radha Kalluri
• Ruth Anne Eatock of University of Chicago; working on a computational model for defining 

information transfer in the vestibular sensory periphery.
• Neil Segil, Takahiro Ohyama, Justin Ichida of Departments of Otolaryngology and Broad at USC; 

studying the molecular basis of neuronal differentiation in directly differentiated neurons.  
• Carolina Abdala of Department of Otolaryngology at USC; using otoacoustic emissions to non-

invasively probe the status of mechanical transduction in hearing impaired humans.
• Christopher Shera of Department of Otolaryngology at USC; collaborating on understanding the 

mechanical basis of low-frequency hearing.
• Jason Zevin of Department of Psychology at USC; collaborating on understanding individual 

variability in speech perception ability.
• Raymond Goldsworthy Department of Otolaryngology of USC; linking behavioral and physiological 

measures of frequency resolution in humans.

Ralf Langen
• 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 Zilkha; combining 

NMR and EPR-based approaches 
to determine structures of 
amyloidogenic proteins involved in 
neurodegeneration.

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

• Martin Kast of USC, Department 
of Molecular Microbiology & 
Immunology;  investigating 
membrane-bound annexin A2 
complexes as receptors for HPV 
entry.

• Ian Hawaorth of USC, Department 
of Pharmacy; combining EPR 
and computational methods for 
determining protein structures.

• Oliver Daumke of University of Berlin; 
investigating control of membrane curvature 
by EHD-2.

• Robert Chow of Zilkha;  investigating 
membrane-mediated toxicity of 
amyloidogenic proteins in Alzheimer’s 
disease and type-2 diabetes.

The mouse cochlear epithelium, with 
hair cells (blue) and their synapses 
with auditory nerves labeled (yellow). 
(Photo credit: John Oghalai)
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• Songi Han of UC Santa Barbara; using novel EPR and NMR-based methods to monitor water 
exposure and its application to protein misfolding and membrane interaction.

• Ali Koshnan, Caltech; huntingtin antibody interactions.
• Rohit Pappu, Washington University; interaction of huntingtin with profilin, a potential misfolding 

inhibitor.

Brian Lee
• Richard Andersen PhD of the California Institute of Technology to develop a brain-computer 

interface (BCI) system in patients with spinal cord injury
• Robert Hampson, PhD of Wake Forest University on restoring active memory with hippocampal 

microstimulation

William Mack
• Caleb Finch of USC Gerentology and Constantinos Sioutas of USC Environmental Engineering;  

collaborating on studies of the effects of particulate matter exposure from vehicular exhaust on the 
progression of stroke and cerebral hypoperfusion 

• James Knowles of SUNY Downstate; working on a large study designed to evaluate cellular 
heterogeneity of temporal and cerebellar cells using patchclamp and RNA-Seq of single cells.

• Robert Chow of Zilkha; collaborating on a large study designed to evaluate cellular hetereogeneity of 
temporal and cerebellar cells using patchclamp and RNA-Seq of single

• Frank Attenello of Zilkha; collaborating to study the effect of particulate matter on neural stem cells 
in the setting of stroke

Austin Mircheff 
• C. Thomas Vangsness, Jr., Keck School of Medicine; investigating development of osteoarthritis 

of the knee, molecular signatures of different osteoarthritis phenotypes, and new therapies for 
osteoarthritis. 

• Samuel C. Yiu, Johns Hopkins University School of Medicine; using animal models of inflammatory 
lacrimal gland disease (developed at USC Department of Physiology and Neuroscience/Zilkha 
Neurogenetic Institute) to evaluate new experimental therapies for dry eye disease. 

John Oghalai
• 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.
• Jung-Bum Shin, Univ of Virginia.  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. 
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Takahiro Ohyama
• Neil Segil and Justin Ichida of Eli and Edythe Broad Center for Regenerative Medicine and Stem Cell 

Research at USC; researching factors that directly transform somatic cells into auditory sensory 
cells.

• Pinchas Cohen of USC Davis School of Gerontology;  testing protective effects of mitochondria-
derived peptides on drug-induced hair cell damage.

Janos Peti-Peterdi
• 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.
• Andrew McMahon of USC; analysis of the macula densa cell molecular fingerprint. 
• Genevieve Nguyen of College de France, Paris; studying the role of the prorenin receptor in macula 

densa cells. 
• Dominique Eladari and Regine Cambrey of INSERM, France; working novel electrolyte transport 

mechanisms in the distal nephron. 
• Paola Romagnani of University of Florence, Italy;  studying Intrarenal stem cells.
• Matthew Butler of University of Bristol, UK; studying the role of the glomerular glycocalyx.
• John Mullins of University of Edinburgh, UK; studying the role of renin cells in vascular remodeling.
• Wilhelm Kriz of University of Heidelberg, Germany; studying the structure/function features of the 

glomerular filtration barrier.
• Peter Deen of University of Nijmegen, Netherland; investigating the role of GPR91 in distal nephron 

ion transport.
• Laszlo Rosivall, Semmelweis University, Budapest, Hungary; studying novel intrarenal mechanisms 

of body fluid and electrolyte balance.
• Naoki Kashihara, Kawasaki University, Okayama, Japan; studying the role of podocytes in glomerular 

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

in kidney repair.
• Valter Longo of USC; studying the mechanism of kidney and liver regeneration.
• Alicia McDonough of USC, Dept. of Neurobiology; studying the role of the intra-renal renin-

angiotenisn system
• Rudy Ortiz of UC Merced; studying the role of mitochondrial factors in cell and tissue metabolism.
• Stuart Shankland of University of Washington, Seattle; studying the mechanisms of glomerular 

dysfunction and repair.
• Giuseppe Remuzzi of University of Bergamo, Italy; collaborating on a clinical study of a new 

therapeutic approach to kidney regeneration.
• Jochen Reiser (Rush University) and Sanja Sever (Harvard University); studying the effects of suPAR 

on the glomerular filter
• 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.



Joyce Richey
• Jang Youn, PhD, KSOM – Physiological significance of the effects of dietary K+ on endothelial 

function. 
• Christopher Lee, MD, Jack Berger MD PHD, Gligor Gucev MD, KSOM, LAC+USC; Examining the role of 

the endocannabinoid system in perioperative period: pain, inflammation, and insulin resistance.
• Richard Bergman, PhD; Cedars Sinai Diabetes and Obesity Research Institute – generating 

manuscripts from results obtained from cannabinoid receptor antagonism studies in a large animal 
model.

• Katie Page, MD- KSOM; understanding the role of the endocannabinoid system in lean and obese 
humans

• John Carpten, PhD-KSOM; Addressing cancer disparities and diversifying the scientific workforce 
pipeline. Co-investigator on recently awarded U54 grant that includes, University of Florida and 
Florida A&M University. 

Derek Sieburth
• James Knowles of Department of Psychiatry, USC; sequencing entire genomes of the nematode       

C. elegans to identify mutations that cause defects in synaptic transmission and profiling changes in 
gene expression patterns in the nematode C. elegans in response to oxidative stress.

• Robert Chow of Zilkha; examining how calcium regulates the release of neurotransmitters in real 
time from living tissue (using Total Internal Reflection Fluorescence Microscopy).
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Ansgar Siemer
• Ralf Langen of Zilkha; studying the structure and dynamic of toxic huntingtin fibril 
• Kausik Si of Stowers Institute for Medical Research; studying the structure of the functional amyloid 

Orb2 responsible for long-term memory
• Martin Kast, USC; Human papillomavirus membrane interaction
• Janine Kirstein, FMP Berlin; huntingtin-chaperone interaction
• Matthew Pratt, USC Chemistry; α-synuclein fibrils
• Louise Serpell, University of Sussex (UK); tau fibrils
• Jeffery Savas and Robert Vassar, Northwestern University,  Aβ strains

Huizhong Tao
• Xiaohui Zhang of State Key Laboratory of Cognitive Neuroscience & Learning and IDG/McGovern 

Institute for Brain Research, Beijing Normal University, China; studying mechanisms underlying 
critical period dependent cortical plasticity.

• Jeannie Chen of Zilkha Neurogenetic Institute; studying cortical responses after reversal of retinal 
degeneration.

• Li Zhang of Zilkha Neurogenetic Institute; studying common inhibitory mechanisms underlying visual 
and auditory cortical processing, cell types and anatomy of cortico-spinal neurons.

• Ying Xiong of Chongqing Key Laboratory of Neurobiology, Third Military Medical University, China; 
studying synaptic mechanisms for functional heterogeneity of cortical neurons.

• Yimin Zhou, Biological Sciences, University of California at San Diego; studying cell types and 
anatomy of cortico-spinal neurons.

• Kun Zhang, Biomedical Engineering, University of California at San Diego; studying cell types and 
anatomy of cortico-spinal neurons.

• Hong-Wei Dong, Institute of Neuroimaging and Informatics, University of Southern California; 
studying cell types and anatomy of cortico-spinal neurons.

• Long Cai, Biology and Biological Engineering, California Institute of Technology; studying cell types 
and anatomy of cortico-spinal neurons.

• Guoqiang Bi, School of Life Sciences University of Science and Technology of China; studying cell 
types and anatomy of cortico-spinal neurons.

Terrence Town
• John Breitner, MD, MPH and Judes Poirier, PhD (McGill University, Canada) We are working as a 

contractual group to determine efficacy and mechanism of non-steroidal anti-inflammatory drugs 
for the prevention of Alzheimer’s disease.

• Tarek Fahmy, PhD (Yale University Department of Biomaterials) We have an R01 grant together 
to evaluate a next-generation nanoparticle drug delivery system for prevention and treatment of 
Alzheimer’s disease and pediatric brain cancer.

• Benjamin Wolozin, PhD (Boston University) Collaboration to investigate angiotensin receptor 
signaling in our novel transgenic Alzheimer rat model.

• Li-Huei Tsai, PhD (MIT) Working together to understand the therapeutic effects of music in the fight 
against Alzheimer’s disease.

• Erol Fikrig, MD (Yale University HHMI Investigator) Collaboration to interrogate neuro-immune 
mechanisms of West Nile encephalitis



• Richard A. Flavell, PhD (Yale University HHMI Investigator and National Academy member), 
Collaboration on developing mouse models with human immune systems as a critical tool to 
examine stem cell graft tolerance vs. rejection.

• Caleb ‘Tuck’ Finch, PhD (USC) has made major contributions to our understanding of aging 
biology and we are working together to understand the role of pollution on brain inflammation and 
Alzheimer’s disease pathology in pre-clinical animal models.

• Helena Chui, MD (USC) is an internationally recognized neuropathologist who plays a key role in the 
USC ADRC, and we are collaboratively validating observations that my group has made in mouse 
models using human Alzheimer patient samples.

• Paul Thompson, PhD (Associate Director, USC Mark and Mary Stevens Neuroimaging and Informatics 
Institute) is an internationally recognized mathematician and brain imager, and we have an R01 grant 
together to collaboratively evaluate our TgF344-AD rat model using next-generation MRI-based 
imaging approaches.

• Russell Jacobs, PhD (USC) is a leader in neuroimaging, and we have an R01 grant together to 
perform both MRI and micro-PET imaging approaches to establish a “natural history” of disease 
evolution in our TgF344-AD rat model of Alzheimer’s disease.

• Berislav Zlokovic, MD, PhD (Director, Zilkha, University of Southern California) has made seminal 
contributions to our understanding of pericyte biology in the central nervous system and in 
Alzheimer’s disease.  We are actively collaborating to extend his findings with the blood-brain-
barrier into our novel Alzheimer transgenic rat model.

Tobias Ulmer
• Woojin An of USC; collaborating on histone protein structure and interactions
• Ralf Langen of Zilkha; collaborating on the role of huntingtin in Huntington’s disease
• Chungho Kim of Korea University in Seoul; collaborating on integrin receptor cell biology

Jang Youn
• Oliver Fiehn of UC Davis; Effects of gut bacteria depletion and high-Na+ and low-K+ intake on 

circulating levels of biogenic amines.  His laboratory determined biogenic amines using a targeted 
metabolomic 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.

• Kathryn Eaton of Univ. of Michigan; Role of gut bacteria in the regulation of soluble epoxide hydrolase 
in vivo.  Her laboratory will conduct experiments in germ-free mice. 

• Richard Watanabe, Preventive Medicine, USC; Estimation of soluble epoxide hydrolase in vivo from 
plasma oxylipins.  He is helping Dr Youn develop numerical methods of estimating sEH activity in 
vivo.

Gabriel Zada
• We are collaborating with Dr John Carpten and Dr Bodour Salhia in the USC Translational Genomics 

Department. We have launched a collaborative research study with Dr Joshua Neman at USC 
focusing on meningioma research.  Additional collaborations at USC have been established with the 
Farnham laboratory.
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Li Zhang
• Hong-Wei Dong and Jean Shih; studying corticostriatal projection and movement control
• Huizhong Whit Tao of Zilkha;  investigating imaging processing in the visual cortex.
• Berislav V. Zlokovic of Zilkha;  investigating the impact of brain vascular defects on the functional 

cortical circuitry
• Qilong Ying;  Broad Institute, generating transgenic rats
• Pin Wang, BCE, engineering new AAV virus for circuit tracing
• Cai Long; Caltech;  cell atlas of brain-spinal cord connectome
• Yimin Zhou, UCSD; cell atlas of brain-spinal cord connectome  
• Kun Zhang, UCSD; cell atlas of brain-spinal cord connectome
• Guoqiang Bi, USTC China; cell atlas of brain-spinal cord connectome

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

pericytes in controlling BBB functions;
• Dr Jae Jung, USC:  investigate the role TRIM9 in regulating CNS inflammation, and neuroprotection 

in stroke and traumatic brain injury;
• Dr Jian-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.

Berislav Zlokovic
• 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: collaboration within USC Alzheimer’s Research Disease 
Center; 

• Lon C. Schneider of USC; collaboration within Alzheimer’s Research Disease Center; 
• Terrence Town of Zilkha; collaboration on BBB functions in the rat model of AD
• Hong-Wei Dong of Zilkha; collaboration on effects of pericytes on mouse brain circuits
• Russell Jacobs of Zilkha; collaboration on BBB and blood flow studies in models of neurological 

disorders; 
• David M. Holtzman of Washington University in St. Louis; working on amyloid-beta metabolism and 

clearance in brain via LDLR receptors and role of apoE in amyloid-beta clearance. 

Without a cure, 1 out of 85 people on the planet will be 
affected by AD by 2050
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• John Griffin of Scripps Institute; working on APC mechanisms in stroke.
• William Mack of Zilkha; collaborating on hypoperfusion injury to white matter.
• Scott Fraser of USC, Depts. of Biological Sciences and Biomedical Engineering; working on systems 

biology comparisons from Zebra fish to rodent models. 
• Justin Ichida of USC, Broad CIRM Center; working on in vitro trial with 3K3A-APC in human C9-

derived iMN as well as on iPSC-derived PICALM mutations in AD. 
• Rudy Tanzi of MGH Harvard Medical School; working on PICALM 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 

• Nunzio Pomara of New York Medical Center; examining CSF biomarkers of blood-brain barrier injury 
in cognitively normal and depressed individuals. 

• Pat Lyden of Cedars Sinai; working on preparation for Phase 2b clinical trial for stroke with 3K2A-APC. 
• Caleb Finch of USC; examining the blood-brain barrier permeability by 

imaging in animal models exposed to environmental pollution. 
• Jae Jung of USC; working on brain-specific TRIpartite 

Motif protein 9 in stroke and brain trauma models and 
Zika virus and BBB

• Ruchi Bajpai of USC, using stem cell technology 
working on pericyte dysfunction in Alzheimer’s 
disease.
• 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 USC; 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.
• Christer Betsholtz of Karolinska Institute Stockholm, Sweden; collaborating on single cell RNAseq 

analysis of vascular transcriptome in models of hypoxia and Alzheimer’s disease 

Collaborations

Alzheimer’s disease (AD), the common 
form of dementia in the elderly, is now 

the most expensive disease in the 
world. 
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Academic and 
Community Activities

Frank Attenello
• Recipient of NIH CTSI KL2 Clinical Translational Research Scholar Award
• Associate Scientific Advisor, Science Translational Medicine, 2018 

Alexandre Bonnin
• In 2018, Dr Bonnin was promoted to Associate Professor with tenure at USC.
• Dr Bonnin was awarded an Independent Investigator Award by NARSAD (Brain & Behavior Research 

Foundation).
• Dr Bonnin taught in the KSOM Systems Neuroscience to 1st year USC medical students. 
• In 2018, Dr Bonnin was invited as reviewer on two NIH Special Emphasis Review Panels: 1) 

Translational Research in Pediatric and Obstetric Pharmacology and 2) Therapeutics and Discovery 
of Molecular Targets and Therapeutics for Pregnancy-Related Diseases;  Drug Repurposing for 
Conditions Affecting Neonates and Pregnant Women. 

• Dr Bonnin is also a member of the USC Institutional Biosafety Committee.
• Editorial Board of Translational Developmental Psychiatry and MOJ Anatomy & Physiology
• Additionally, Dr Bonnin was an invited speaker and session co-chair at :

• 2018, Invited speaker, Keystone Symposia on Molecular & Cellular Biology, Park City, Utah, USA.
• 2018, Invited speaker, Society for Reproductive Investigation Annual Meeting, San Diego, CA.

Karen Chang
• Served on USC’s Neuroscience Graduate Program admissions committee.  
• Reviewed grants for the Alzheimer’s Society and MRC grants. 

Jeannie Chen
• Dr Chen participated in a scientific review panel to review predoctoral (F30 and F31) and 

postdoctoral (F32) fellowship applications submitted to NIH CSR Special Emphasis Panel (SEP) 
“Fellowship: Cell Biology, Developmental Biology, and Bioengineering (F05-U)”.  

• Dr Chen was co-director of Admissions to the Neuroscience Graduate Program.

Robert Chow
Dr Chow served as a mentor for the following programs: 
• CIRM summer internship
• CIRM Bridges internship 
• Bridging the Gaps: Bench to Bedside Summer Research Program
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Hong-Wei Dong
Dr Dong was invited to give several domestic and international talks: 
• (2018) NIH-organized the Brain Initiative PI meeting. Dr Dong gave a highlight talk.
• (2018) Gordon Research Conference, Molecular and Cellular Neurobiology, Hongkong, entitled: 

“Assembling global neural networks of the mouse brain”
• (2018) Invited talk in the Barrow Neurological Institute, University of Pennsylvania, and UCLA
• (2018) Organized a Nanosymposium in the Annual Meeting of Society for Neuroscience
• (2018) Invited talk in the annual meeting of the Society of the Claustrum

Russell Jacobs
• Member Institutional Animal Care & Use Committee
• Zilkha-PHNS Retreat 2018, Palm Springs, CA; 5-7 Oct: “Small Animal PET/MRI”
• 4th Leducq Transatlantic Network Meeting, Toronto, ON Canada; 14-16Oct: ”MRI/PET Rodent Brain 

Imaging & Mouse Models of White Matter Disease.” Simultaneous

Radha Kalluri
• Executive Committee of the Neuroscience Graduate Program
• NGP T32 Training Grant Advisory Committee

Ralf Langen
• Dr Langen is the director of the Protein Structure Center at the Zilkha Neurogenetic Institute. He is 

also the director of the PhD. program in Medical Biophysics. Moreover, he has been serving on the 
curriculum committee, the seminar series committee as well as numerous other committees. He is 
also a permanent member of an NIH study section (BPNS), a panel that evaluates grant applications 
for NIH funding.

Brian Lee
• Academy of Neurological Surgery Young Clinician Investigator Award
• Selected to the Academy of Neurological Surgery Emerging Investigator Program

William Mack
• Since the last year I was promoted to Professor of Neurosurgery (Clinical Scholar) and was named a 

Fellow of the American College of Surgeons (FACS)

Austin Mircheff
• Samuel C. Yiu, Johns Hopkins University School of Medicine; using animal models of lacrimal gland 

disease and dry eye disease (developed at USC Department of Physiology and Neuroscience /Zilkha 
Neurogenetic Institute) to evaluate new experimental therapies.

John Oghalai
• Collaborated as a Visiting professor at Cornell University

Academic  and Community Activities
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Janos Peti-Peterdi
• Dr Peti-Peterdi served as the director of the USC Multiphoton Microscopy Core. 
• He also serves on the KSOM Faculty Research Council, and the Faculty Appointments, Promotion, 

and Tenure Committee. 
• He is core director of the RCLD Cell and Tissue Imaging Core. 
• He is elected member of the European Academy of Sciences and Arts, and the American Society for 

Clinical Investigation. 
• He received the 2015 Young Investigator Award of the American Society of Nephrology. 
• He became the first honorary international member of the Japanese Society of Nephrology in 2016.

Joyce Richey
• Diabetes and Obesity Research Institute Annual Symposium and Seminar Co-Chair since 2013.
• Associate Dean for Diversity and Inclusion (Education), Keck School of Medicine

Ansgar Siemer
• Dr Siemer co-directs the PhD program in Medical Biophysics together with Dr Langen, which began 

accepting students in summer 2017.

Huizhong Tao
• Dr Tao served as director of a graduate level advanced seminar course “Optogenetics and Behavior”.
• Dr Tao served in CHLA Developmental Neuroscience Faculty Search Committee.
• Dr Tao organized a meeting panel “Mechanisms for visual cortical plasticity and reactivation of 

plasticity”, in Winter Conference on Brain Research, Jan 2018.

Terrence Town
• 2017: Plenary speaker, “Translating Innate Immunity into and Alzheimer’s Therapy,” 4th ARUK Oxford 

Drug Discovery Institute Collaborators’ Meeting, Oxford, England
• 2017: Invited speaker, “Therapeutically Re-balancing Innate Immunity in Alzheimer’s Disease,” Trinity 

College, Dublin, Ireland
• 2017: Invited speaker, 

“Targeting Innate Immunity 
in Alzheimer’s Disease,” 
University College London, 
London, England

• 2018: Invited speaker, 
“Innate Immunity in 
Alzheimer’s Disease,” Rotary 
Club, Columbia, SC

• 2018: Outside dissertation 
chair invited lecture, 
“Targeting Innate Immunity 
to Treat Alzheimer’s 
Disease,” University of South 
Florida, Tampa, FL

Dr Mircheff With Student Billy Pan at ARVO (Photo provided by: Austin Mircheff)
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Jang Youn
• 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.

Gabriel Zada
• Academic and community-based activities that our laboratory has been involved with include the 

USC Pituitary Symposium, ABTA and Chordoma Foundation Community Conference, all hosted at 
the USC Norris Comprehensive Cancer Center.

Li Zhang
• Invited speaker, COSYNE workshop, “cortical circuits on action” 2015.
• Invited seminar, University of Illinois at Urbana-Champaign, 2015
• Invited speaker, workshop, “understanding neural excitation/inhibition”. Univ. of Sheffield, UK. 2015.
• Invited speaker, Eleventh International Workshop on Auditory Processing, Rimrock Dude Ranch, 

Cody, Wyoming, 2015
• Invited speaker, symposium “How inhibition shape sensory cortex information”, The University of 

Texas at San Antonio, 2015.  
• Invited speaker, “inhibitory mechanism for auditory cortical processing”, UCL, UK, 2015
• Invited session chair, symposium “synaptic plasticity and disease”, University of Virginia, 2015
• Invited seminar, “neural circuits for auditory processing and behavior”, Georgia Regents University, 

Dept. of Neuroscience & Regenerative Medicine, Augusta, GA 2015
• Invited speaker,  WCBR conference, Breckenridge, CO, 2016

Zhen Zhao
Invited talks:
• Alzheimer’s Association International Conference 2017, London, UK: The Role of PICALM and LRP1 in 

Transvaccular Aβ Clearance Across the Blood Brain Barrier, 
• UK Dementia Research institute, Cardiff University, Cardiff, UK: A Cerebrovasuclar Path to 

Neurodegeneration and Dementia
• 4th Annual meeting International Forum for Interdiscipline Sciences, Wuhan, China: A 

Cerebrovasuclar Path to Neurodegeneration

Berislav Zlokovic
• Dr Zlokovic was listed by the Clarivate Analytics (former Thomson Reuters) as ‘The World’s Most 

Influential Scientific Minds’ 2017 – top 1% of the most cited authors in the field of Neurosciences and 
Behavior for the past 16 consecutive years.  

• He was asked by the Nobel Assembly at Karolinska Institute, The Nobel Committee to nominate one 
or more candidates for the Nobel Prize in Physiology and Medicine 2018. 

• He gave The George Miller Distinguished Neuroscience Lecture, University of Illinois at Chicago, and 
Cedar Sinai Medical Center Featured Lecture. 

• Dr Zlokovic was a Keynote speaker at the National Academy of Sciences, Engineering and Medicine  
Workshop on “Traversing the Blood-Brain barrier”, Washington DC (July 2017); 

• Keynote speaker, Annual Retreat of the Department of Molecular Microbiology and Immunology 
KSOM, USC, Alhambra (Sep 2017); 

Academic  and Community Activities
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• Visiting professor for Alzheimer’s  disease, Biogen, Boston (Nov 2017); 
• Keynote speaker, 14th Winter Brain and Heart Conference, Keynote, Sils Maria, Switzerland (Mar 

2018); 
• Invited Speaker, 5th Annual Zilkha International Symposium on Alzheimer Disease and Related 

Disorders, “Searching for Solutions: Explorations of Genetic, Vascular, and Neuronal Influences and 
Clinical Therapies”; 

• Keynote speaker, NHLBI Workshop on Preventing Vascular Dementia, Bethesda (May 2018); 
• Invited speaker, International Vascular Biology Meeting, Helsinki, Finland (Jun 2018); 
• Keynote speaker, First Annual USC Neurosurgery Resident Research Day (Jun 2018).
• He organized and/or chaired: 

•  12-13 October 2017, the 2nd Leducq Transatlantic Network Meeting, “The Perivascular Space in 
Small Vessel Disease.”

•  6 November 2017, a contingent from the Salk Institute, including President Elizabeth Blackburn 
(Nobel Prize for Medicine or Physiology, 2009),  and Drs. John Reynolds and Kuo-Fen Lee.

•  16 November 2017, members and supporters of the Motion Picture & Television Fund.
•  5 December 2017,  the Zilkha Inistitute hosted Dr John O’Keefe FRS, Nobel Laureate 2014, as 

keynote speaker for the 8th Annual Zach Hall Lecture
•  6 December 2017, the Zilkha Neurogenetic Institute along with the Broad Stem Cell Institute 

hosted young singers from the LA Opera to kick off the holiday season with festive carols and 
songs in the courtyard between the two buildings

•  5 February 2018, Renée Fleming and the leadership of the LA Opera.  
•  27 April 2018, the 5th Annual Zilkha International Symposium on Alzheimer Disease and Related 

Disorders, “Searching for Solutions: Explorations of Genetic, Vascular, and Neuronal Influences 
and Clinical Therapies” with world leaders in the field of Alzheimer’s disease
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Frank Attenello
Lecturer: Keck School of Medicine, 
Neurosciences Section: Traumatic Brain Injury
Lecturer: Keck School of Medicine, 
Neurosciences Section: Ruptured Cerebral 
Aneurysms and Treatment Disparities

Alexandre Bonnin
KSOM Neuroscience 100 – Neuroscience 
systems: lectures to 1st year USC MED students: 
• “Sedatives, hypnotics and anxiolytics”
• “Antipsychotic drugs”

Karen Chang
Peroxisome and Mitochondria lecture (Medical 
microanatomy)
Liver and Gallbladder lecture (Medical 
microanatomy)
Oral cavity lecture (Medical Microanatomy)
Medical Microanatomy labs:  cardiovascular, 
renal, respiratory, endocrine, GI tract, and 
reproductive biology.

Jeannie Chen
Lecturer, INTD 550, Introduction to Pathology.
Lecturer, INTD 549, Protein Chemistry: Structure 
& Function
Neuroscience Graduate Program Grant Writing 
Workshop
Lecturer and laboratory instructor for 
Microanatomy, Year 1 and Year 2 Medical 
Students curriculum.

Robert Chow
• Cell Biology INTD531 (3x2-hr lectures/yr, 60 

students)
• Advanced Neuroscience NEUR524 (2x2-hr 

lectures/yr, 25 students) 
• Methods in Experimental Path. PATH552A 

(2x3-hr lectures/yr, 25 students)

Hong-Wei Dong
• Designed, organized, and taught NIIN 

560 Advanced Microscopic Technology in 
Animal Models, Spring 2018. This is a core 
course for a Master Program (Master’s of 
Science in Neuroimaging and Informatics) 
at USC Keck School of Medicine. 

• Lectures, NEURO 525 Advanced Overview 
of Neuroscience II, Spring 2015, 2016, 2017, 
& 2018. This is the core course for graduate 
students in Neuroscience PhD program of 
USC.

Robert Farley
MPHY/INTD 572 (Medical Physiology 1): course 
director and instructor
BIOC/INTD 549 (Protein Chemistry): instructor
PHBI 650 (Mechanisms of Ion Transport in 
Animal Cells): course director and instructor
Medical Students (Foundations of Medical 
Science, Cardiovascular Physiology, 
Neuroscience, Musculoskeletal Physiology): 
instructor

Teaching
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Radha Kalluri
• Neuroscience Graduate Program Core 

Course
• Hearing and Communications Neuroscience 

Core Course

Ralf Langen
Dr Langen lectured in a number of courses, 
including INTD-549 (Protein Chemistry and 
Structure), Gero 666 (Free Radical Chemistry, 
Biology & Medicine), INTD-531 (Cell Biology), 
PSCI 557 (Introduction to Tools and Techniques 
for Chemical Biology starting). In addition, he 
also lectured to medical students.

Brian Lee
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
Evidence Based Medicine

Austin Mircheff
Lectures on Biophysical Principles in course 
INTD531, Advanced Cell Biology
Lecture on Analytical Subcellular Fractionation 
in course PATH553, Experimental methods in 
Pathology
Lectures on Physiology of the Gastrointestinal / 
Liver in the Year 1 Medical School Curriculum

Takahiro Ohyama
I have given a lecture as a part of Hearing 
& Communication Neuroscience course at 
the University of Southern California, Spring 
semester of 2018.

Janos Peti-Peterdi
Year 2 medical students, renal block, Renal 
microanatomy, 4 lectures, +2 lab practice
INTD572, Renal physiology, 4 lectures
INTD660, Ion transport, 1 lecture
Nephrology residents and fellows, 1 lecture

Joyce Richey
• Course Director, MEDS 490, Directed 

Research (Health Minor for USC 
undergraduates)

• Instructor, INTD 500, Research Ethics 
(facilitate discussion groups)

Ansgar Siemer
Co-organizing “Protein Chemistry” INTD 549
1 lecture in “Protein Chemistry” INTD 549
1 lecture in “Scientific Professionalism” INTD 599
4 lectures in “Biochemistry” INTD 571
1 lecture in “Tools and Techniques for Chemical 
Biology” PSCI 557

Terrence Town
Course Director for PHBI 550: “Seminars in 
Physiology & Biophysics.”  The goal of this class 
is to teach students the essential scientific 
presentation skills that they will find invaluable 
for presenting their work.

Lecturer in NEUR 524: “Advanced 
Neuroscience,” which is one of the core courses 
for the USC Neuroscience Graduate Program,  
introducing neuroscience students to the field 
of neuroimmunology, particularly as related to 
neurodegenerative diseases.

Lecturer in FMS-3: “Alertin,” for medical 
students on the neuroendocrine system. 



Tobias Ulmer
Protein Chemistry: Structure & Function” (INTD-549), Course coordinator (joint with Dr Ansgar Siemer), 
Three lectures, Three student seminars
“Biochemistry” (INTD-571), annual course, Two lectures 

Jang Youn
Lecturer, INTD 572, Medical Physiology I
Lecturer, INTD 573/MPHY 573, Medical Physiology II
Instructor, FMS III, Physiology: Small Group Discussion: Feedback Loops

Berizlav Zlokovic
• Mentoring: 5 Postdoctoral Fellows
• Mentoring: 3 Neurosurgery Faculty, 2 Neurology Faculty, 2 Neuroimaging Faculty, 1 Stem Cell Faculty, 

1 Engineering Faculty
• Mentoring:4 Physiology and Neuroscience Faculty
• Mentoring: 2 Graduate Students
• Gave lectures for the Society for Neuroscience, the Alzheimer’s Association, the National Institute of 

Health, the National Institute of Neurological Disorders and Stroke, the National Institute of Aging, 
the National Heart, Blood and Lung Institute, University of Illinois at Chicago, Cedars Sinai Medical 
Center, Harvard University, American Neurological Association, 20th International Vascular Biology 
Meeting.
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Diffusion MRI maps show disrupted 
white matter connectivity and loss of 
white matter fiber tracts in 1 year-old 
pericyte-deficient mice. 
(Image credit: Berislav Zlokovic Lab)
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Yen Chan (Alexandre Bonnin) “Maternal stress and antidepressants effects on fetal brain 
development”

Juan Huezo-Velasquez (Alexandre Bonnin) “Effects of Maternal Depression and Antidepressant 
Treatments on Fetal Neurodevelopment”

Qiuying Zhao (Alexandre Bonnin) “Maternal inflammation effects on fetal brain development”

Junhua Geng (Karen Chang) “Mechanisms regulating bulk vesicle retrieval”

Joo-Yen Lee (Karen Chang) “A Novel DnaJ Domain Protein Regulates Synaptic Development and 
Maintains Stem Cell Niche in Drosophilia”

Sravani Ramisetty (Jeannie Chen) “Adult retinal plasticity”

Sowmya Lokappa (Jeannie Chen) “Rhodopsin dephosphorylation mechanisms in vivo”

Yuan Zhao (Robert Chow) “Focal stimulation in visual cortex”

Michael Bienkowski (Hong-Wei Dong) “The Mouse Connectome Project”

Nicholas Foster (Hong-Wei Dong) “The Mouse Connectome Project”

Muye Zhou (Hong-Wei Dong) “The Mouse Connectome Project”

Jose Bravo (Ralf Langen) “Protein dynamics in amyloid diseases”

Nitin Pandey (Ralf Langen) “Huntingtin folding and misfolding”

Awoop Rawat (Ralf Langen) “Neurodegenerative diseases”

Roberto Martin del Campo Vera (Brian Lee) “Direct Neural Recordings in Humans”

Postdoctoral Trainees
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James Dewey (John Oghalai) “Distortions within the cochlea”

Yuki Quinones (John Oghalai) “Spontaneous activity within the cochlea”

Amir Nankali (John Oghalai) “3D cochlear motion“

Balint Der (Janos Peti-Peterdi) “Role of macula densa cells in kidney development and remodeling in 
the adult”

Dorinne Desposito (Janos Peti-Peterdi) “Novel regulatory mechanisms of the glomerular 
endothelium”

Georgina Gyarmati (Janos Peti-Peterdi) “The role of podocyte TRPC5 and P2Y2 in mechanosensation 
and glomerular injury”

Ju-Young Moon (Janos Peti-Peterdi) “Novel tissue remodeling mechanism in the diabetic kidney”

Ina Schiessl (Janos Peti-Peterdi) “Intravital imaging of cell death dynamics in the kidney”

Ming Xi Hu (Derek Sieburth) “Control of rhythmic behaviors by neuropeptide signaling”

Sungjin Kim (Derek Sieburth) “Regulation of synaptic function by stress signaling”

Bethany Caulkins (Ansgar Siemer) “Antibody and small molecule binding to huntingtin”

Li Shen (Li Zhang) “Sensory responses in a basal forebrain structure”

Guangwei Zhang (Li Zhang) “Function of a non-canonical auditory pathway”

Postdoctoral Trainees
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Gincy George (Ralf Langen) “Protein phase separations and their role in neurodegenerative diseases”

Jose Isas (Ralf Langen) “Molecular mechanisms in neurodegenerative diseases”

Matt Butler (Janos Peti-Peterdi) “The role of the endothelial glycocalyx in glomerular injury”

Toshiki Doi (Janos Peti-Peterdi) “Macula densa-mediated tissue remodeling in renovascular 
hypertension”

Hiroyuki Kadoya (Janos Peti-Peterdi) “The role of glomerular glycocalyx and T cells in lupus nephritis”

Linqing Yan (Huizhong Tao and Li Zhang) “Modulation of receptive field properties by higher order 
thalamic inputs“

Young Taek Oh (Jang Youn) “Regulation of soluble epoxide hydrolase In vivo by gut bacteria and bile 
acids “

Wen Zhong (Li Zhang) “Microcircuits in the midbrain structures involved in defensive behaviors “

Divna Lazic (Berislav Zlokovic) “Understanding the role of endothelial and neuronal PICALM and its 
novel mutations brain functions”

Visiting Scientists

Zhonghua Dai (Zhen Zhao, Berislav Zlokovic) “The role of neuronal PICALM in synaptic functions; the 
influence of  AD-associated PICALM rare mutations in neuronal dysfunction”

YingXi Wu (Zhen Zhao) “The vascular link between traumatic brain injury and Alzheimer’s disease; The 
role of Piezo1 mechanosensory channel in cerebrovascular functions”

Jianxiong Zeng (Zhen Zhao) “The role TRIM9 in regulating CNS inflammation, and neuroprotection in 
stroke and traumatic brain injury; Zika capsid mediated blockage of host Dicer-dependent microRNA 
machinery“

Joshua Bakhsheshian (Berislav Zlokovic) “Models of spinal cord injury”

Mikko Huuskonen (Berislav Zlokovic) “Cerebrovascular MRI imaging in models of stroke and APOE 
transgenic mice”

Amy Nelson (Berislav Zlokovic) “The Role of Pericytes in Capillary Contractility using Otogenetic 
Models”
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Alexander Cooper (Jeannie Chen) “Homeostatic mechanisms for rod to rod bipolar cell connectivity 
in the retina”

Kasey Rose (Jeannie Chen) “Rhodopsin biosynthesis and light damage mechanisms in the 
mammalian retina”

Yao-Chuan Chang (Robert Chow) “Glutamate synapse dynamics in retina“

David Sutter (Robert Chow) “Glutamate synapse dynamics in retina“

Edder Lopez (Robert Chow) “CNON nasal neuroepithelial cells as a model system for studying 
schizophrenia”

Madison Zitting (Robert Chow) “Calcium Sensitivity of Large-dense Core Vesicle Exocytosis in 
Complexin 2 Knock-out Mouse Chromaffin Cells”

Graduate Students

Graduate Students
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Brent Wilkinson (Marcelo Coba) “Synaptic Signaling Networks”

Nora Benavidez (Hong-Wei Dong) “The Mouse Connectome Project”

Monica Song (Hong-Wei Dong) “The Mouse Connectome Project”

Sarah Holzmann (Robert Farley) “Elucidating the Mechanism of Ion Permeation Through A Potassium-
Selective Channel”

Charles Hoying (Robert Farley) “Mechanism of Ion Permeation Through a Non-Selective Ion Channel”

Yi Shi (Robert Farley) “Potassium Ion Permeation Revealed By A Novel Non-Equilibrium Simulation 
Approach”

Lauren Eisenman (Radha Kalluri) “Structure-function relationships in vestibular afferent neurons”

Alexander Markowitz (Radha Kalluri) “The biophysical development of spiral ganglion neurons”

Christopher Ventura (Radha Kalluri) “The role of hyperpolarization-activated inward currents in 
shaping neuronal function in the vestibular nerve”

Meixin Tao (Ralf Langen) “Protein-membrane and protein-protein interactions in neurodegenerative 
diseases”

Rajashree Venkatraman (Ralf Langen) “Biomarkers for neurodegenerative diseases”
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A reunion just before the Society For Neuroscience Annual Meeting

Graduate Students
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Kristina Shkirkova (William Mack)

Bianca N. Lennarz (Austin Mircheff) “Cell Crosstalk in the Healthy Knee Influencing Remodeling and 
Inflammatory Gene Expression“

Ido Badash (John Oghalai) “Cochlear synaptopathy”

Christopher Liu (John Oghalai) “Efferent cochlear regulation“

Urvi Shroff (Janos Peti-Petrdi) “A new view of macula densa cell biology”

Ukjin Choi (Derek Sieburth) “Regulation of neuronal excitability by gap junctions”

Qi Jia (Derek Sieburth) “Regulation of oxidative stress response by neuroendocrine signaling”

Silvia Cervantes Cortes (Ansgar Siemer) “Structural investigation of huntingtin fibrils with solid-state 
NMR and EPR”

Alexander S. Falk (Ansgar Siemer) “Interaction of Orb2 isoforms A and B”

Connor Hurd (Ansgar Siemer) “Orb2 phase separation and structure of tau fibrils”

Maria Soria (Conrad) (Ansgar Siemer) “Oligomer formation and membrane interaction of Orb2A”

Xiaolin Chou (Huizhong Tao) “Fear conditioning induced cortical synaptic plasticity”

Ahyun Jung (Huizhong Tao) “Neural circuits underlying feeding behavior”

Yuan Zhang (Huizhong Tao) “Visual cortical responses in awake mice”

Mariana Figueiredo Uchoa (Terrence Town) “The role of IL-10/STAT3 signaling in age-dependent 
learning and memory impairment”

Kwok (Chris) Im (Terrence Town) “Role of T helper 17 cells in learning and memory and 
neurodegeneration”

Brian Leung (Terrence Town) “TREM2/C1q signaling in Alzheimer’s pathogenesis “

Rachel Oseas (Terrence Town) “Role of brain sexual dimorphism in age-dependent learning and 
memory impairment”

Alicia Quihuis (Terrence Town) “Brain sexual dimorphism in the TgF344-AD rat model of Alzheimer’s 
disease”

Mingke Wu (Tobias Ulmer) “Structural basis of CD33 signaling in Alzheimer’s disease”

Graduate Students
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Robin Du (Gabriel Zada) “Single Cell Seq for Pituitary Adenomas”

Ali Tafreshi (Gabriel Zada) “Single Cell Seq for Pituitary Adenomas”

Qi Fang (Li Zhang) “Visual cortical processing in awake mice”

Haifu Li (Li Zhang) “Synaptic mechanisms for bandwidth tuning”

Lukas Mesik (Li Zhang) “Functional Characterization of Inhibitory Interneurons During Development”

Brian Zingg (Li Zhang) “Using viral tools and optogenetics to dissect functional neural circuits for 
defensive Behaviors”

Ching-Ju Hsu (Berislav Zlokovic) “Metrics for brain vascular units of Alzheimer’s disease in humans”

Melanie Sweeney (Berislav Zlokovic) “Single cell RNAseq analysis during hypoxia-induced 
angiogenesis and in pericyte-deficient models”
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Grants and
Contracts

Grants and Contracts

Active Grants FY12 TO FY18

The amount of grants remained constant with a slight uptick  from last year
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• NIDCD:National Institute on Deafness and Other Communication Disorders
• NCI: National Cancer Institute
• NEI: National Eye Institute
• NCATS: National Center for Advancing Translational Sciences
• NIGMS: National Institute of General Medical Sciences
• NIA: National Institute on Aging
• NIBB: National Institute of Biomedical Imaging & Bioengineering
• NIDDK: National Institute of Diabetes and Digestive and Kidney Diseases
• NIEHS: National Institute of Environmental Health Sciences
• NIMH: National Institute of Mental Health
• NINDS: National Institute of Neurological Disorders and Stroke
• OD: NIH Office of the Director
• NSF: National Science Foundation
• DoD: Department of Defense
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Number of Projects Funded vs Submitted
FY12 to FY 18

New Grants FY12 to FY 18

Grants and Contracts

FY17 saw several large new grants, but grants received in FY18 still brought in 
nearly $18 million to the Institute. The percentage of grants submitted that are 
funded continues to rise. 
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Investigator Funding Agency Direct Costs F&A Costs Total Costs Project Title

Attenello, Frank
Wright Foundation (Pilot 
Award)

 $50,000  $-  $50,000 
Differential Tumor-Host Pericyte Modulations in 
the Repression of Growth and Angiogenesis in 
Glioblastoma

Attenello, Frank
SC CTSI  KL2 Research 
Fund

 $25,000  $-  $25,000 CTSI Kl2 Research Fund

Attenello, Frank SC CTSI CTR Program  $25,000  $2,000  $27,000 
Mentored Career Development Award in Clinical and 
Translational Science (MCD-CTS) Program Financial 
Support Information

Attenello, Frank

National Institute of 
Environmental Health 
Sciences P30 (Preventive 
Medicine Satellite)

 $41,030  $26,670  $67,700 
Effects of particulate matter on neural stem cell-
mediated proliferation and response to hypoxic 
injury

Bonnin, Alexandre
University of Maryland 
SubK (National Institute of 
Mental Health R01)

 $30,418  $19,772  $50,190 
Kynurenic Acid and Cognitive Abnormalities in 
Schizophrenia

Bonnin, Alexandre
Brain and Behavior 
Research Foundation

 $46,296  $3,704  $50,000 
Effects of in utero antidepressant exposure on 
p11/5-HT molecular pathways and fetal brain circuit 
formation

Bonnin, Alexandre
National Institute of Mental 
Health R01

 $310,104  $106,617  $416,721 
Prenatal stress and antidepressants effects on 
offspring brain development

Chang, Karen
National Institute of 
Neurological Disorders and 
Stroke R01

 $218,750  $142,188  $360,938 Role of DYRK1A/MNB in Synaptic growth and function

Chang, Karen
National Cancer Insitute 
R21

 $100,000  $65,000  $165,000 
(PQ#9): Altered mitochondrial transport and 
chemotherapy-induced peripheral neuropathy

Chang, Karen Alzheimer's Association  $272,730  $27,270  $300,000 
Functional Protein Interactions in Alzheimer's 
Disease and Down Syndrome

Chen, Jeannie
Washington University 
SubK (National Eye 
Institute R01)

 $77,922  $50,650  $128,572 
Calcium homeostasis in mammalian rod and cone 
photoreceptors

Chen, Jeannie National Eye Institute R01  $401,813  $224,023  $625,836 
Phototransduction in Dark Adaptation and Retinal 
Degeneration

Chen, Jeannie National Eye Institute R01  $417,400  $109,403  $526,803 
Analyses of retinal circuits after rod rescue in a 
mouse model of human blindness

Chen, Jeannie
National Institute on Aging 
P01- Core B (Gerontology 
Satellite)

 $19,852  $12,904  $32,756 
Dietary restriction, GH/IGF-1 & mechanisms of 
cellular protection and regeneration 

Chow, Robert
U.S. Army Medical 
Research Acquisition 
Activity

 $201,385  $130,900  $332,285 
Optimizing Stimulation Strategies for Cortical Visual 
Prostheses

Chow, Robert
US-National Science 
Foundation

 $140,908  $59,091  $199,999 
Molecular Artificial Retina For Vision Restoration 
After Photoreceptor Loss

Chow, Robert
University of Michigan 
SubK (National Eye 
Institute R01)

 $175,802  $114,271  $290,073 
Experimental and Clinical Investigations of Retinal 
Stimulation

Chow, Robert
National Institute of Mental 
Health U01

 $187,267  $121,723  $308,990 
Evaluation of Cellular Heterogeneity Using 
Patchclamp and RNA-Seq of Single Cells

Chow, Robert
National Science 
Foundation 
(Ophthalmology Satellite)

 $135,308  $87,517  $222,825 Retinal Nanophotoswitch

FY18 Active Grants
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Investigator Funding Agency Direct Costs F&A Costs Total Costs Project Title

Chow, Robert
National Institute of 
Biomedical Imaging and 
Bioengineering (BMES) 

 $24,267  $15,531  $39,797 
A Resource on Medical Ultrasonic Transducer 
Technology

Coba, Marcelo
National Institute of Mental 
Health R01

 $366,871  $147,076  $513,947 
Regulation of postsynaptic protein interaction 
networks in complex brain disorders

Coba, Marcelo
National Institute of Mental 
Health R21

 $181,652  $65,038  $246,690 
Regulation of PSD phosphorylation and protein 
interactions networks by LTP

Coba, Marcelo

University of California Los 
Angeles SubK (National 
Institute of Mental Health 
R21)

 $75,000  $48,750  $123,750 
Mechanisms underlying a novel, fast form of 
homeostatic plasticity at excitatory synapses

Coba, Marcelo
University of Utah SubK 
(National Institute of 
Mental Health R01)

 $159,484  $103,667  $263,151 
Deciphering gene-environment interactions in 
pathological reasctive agression

Conti, David
University of Virginia SubK 
(National Cancer Institute 
R01)

 $17,259  $11,218  $28,477 Biology of colorectal cancer risk enhancers

Conti, David
National Caner Institute 
R01

 $136,543  $88,753  $225,296 
Incorporating Intermediate Biomarkers of folate with 
colorectal cancer

Conti, David
University of Virginia SubK 
(National Cancer Institute 
R01)

 $22,975  $14,934  $37,909 
MD-CPHG Inherited colorectal cancer risk variants: 
from association to biology

Farley, Robert
University of California, Los 
Angeles SubK (CA-Institute 
for Regenerative Medicine)

 $16,609  $3,322  $19,931 
Clinical Trial of Stem Cell Gene Therapy for Sicle Cell 
Disease

Jacobs, Russell
National Insitute of 
Neurological Disorders and 
Stroke R01 (Dr Zlokovic)

 $52,576  $34,174  $86,750 Activated protein C system in Stroke Models

Jacobs, Russell
National Institute on Aging 
R01 (Dr Zlokovic)

 $51,523  $33,490  $85,013 
Cerebrovascular beta-Amyloidosis: A-beta CNS 
Transport Pathways

Jacobs, Russell
National Institute on Aging 
P01 (Dr Zlokovic-Project 3)

 $113,516  $73,785  $187,301 
Vascular Contributions to Dementia and Genetic Risk 
Factors for Alzheimer's Disease

Jacobs, Russell
National Insitute of 
Neurological Disorders and 
Stroke R01 (Dr Zlokovic)

 $87,380  $56,797  $144,177 The role of pericytes in white matter disease

Jacobs, Russell

National Institute of 
Biomedical Imaging and 
Bioengineering R01 (INI 
Satellite)

 $4,500  $2,925  $7,425 
Computational Tools for Modeling Human and 
Mouse Connectome

Jacobs, Russell
National Insitute of 
Neurological Disorders and 
Stroke R01 (Dr Town)

 $66,330  $43,115  $109,445 
Peripheral TGF-beta Pathway Inhibitor Therapy in 
Alzheimer's Rats

Langen, Ralf
National Insitute of 
Neurological Disorders and 
Stroke R01 

 $217,372  $141,291  $358,663 Molecular Mechanisms of Huntingtin Misfolding

Langen, Ralf

National Insitute of 
Neurological Disorders 
and Stroke R01 Diversity 
Supplement (Cervantes)

 $38,641  $25,117  $63,758 Molecular Mechanisms of Huntingtin Misfolding

Langen, Ralf
National Institute of 
General Medical Sciences 
R01

 $197,500  $128,375  $325,875 
Membrane remodeling by alpha-synuclein:  
implications for function and disease

Langen, Ralf

Washington University in 
St. Louis SubK (National 
Institute of Neurological 
Disorders and Stroke R01)

 $107,259  $69,718  $176,977 
Mechanism of modulation of huntington exon 1 
aggregation by profilin

Grants and Contracts
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Investigator Funding Agency Direct Costs F&A Costs Total Costs Project Title

Langen, Ralf CHDI Foundation  $1,388,591  $131,732  $1,520,323 
Mapping Structure and Binding Interactions of 
N-Terminal Huntingtin Fragments

Langen, Ralf

Virginia Polytechnic 
Institute State University 
SubK (National Science 
Foundation)

 $45,876  $29,819  $75,695 
Virus-host interactions in the assembly of positive-
strand RNA virus replication complexes

Lee, Brian
Neurosergury Research 
and Education Foundation

 $40,000  $-  $40,000 

Generating artificial sensation by electrical 
stimulation of the hand area of the primary 
somatosensory (S1) cortex for a closed-loop brain-
machine interface (BMI)

Lee, Brian
SC CTSI  KL2 Research 
Fund

 $25,000  $-  $25,000 CTSI KL2 Research Fund

Mack, William
National Institute of 
Environmental Health 
Sciences R01

 $292,161  $175,735  $467,896 
Neurotoxicity of Airborne Particles: Role of Chronic 
Cerebral Hypoperfusion

Mircheff, Austin
Whittier Foundation (MMI 
Satellite)

 $50,000  $-  $50,000 
Quantitative Characterization of Dry Eye Disease 
Phenotypes

Pato, Michele
National Insitute of Mental 
Health R01

 $449,375  $292,094  $741,469 Addition of OCD to the Genomic Psychiatry Cohort

Peti-Peterdi, Janos
National Institute of 
Diabetes and Digestive and 
Kidney Diseases R01

 $225,000  $146,250  $371,250 
Novel Imaging approach to study podocyte function 
in vivo

Peti-Peterdi, Janos Amgen, Incorporated  $386,503  $243,426  $629,929 
Multiphoton imaging of the effects novel TRPC6 
antagonists in glomerular injury

Peti-Peterdi, Janos
National Institute of 
Diabetes and Digestive and 
Kidney Diseases R01

 $262,265  $170,472  $432,737 
Multiphoton imaging of the juxtaglomerular 
apparatus

Peti-Peterdi, Janos Eli Lilly & Company  $253,269  $164,625  $417,894 
Multiphoton imaging of the renal hemodynamic 
effects of Compound X

Peti-Peterdi, Janos Lupus Research Alliance  $528,426  $42,274  $570,700 
Targeting endogenous glomerular repair in lupus 
nephritis

Peti-Peterdi, Janos

National Institute of 
Diabetes and Digestive and 
Kidney Diseases P30 (GI/
Liver Satellite)

 $8,418  $5,472  $13,890 USC Research Center for Liver Diseases

Peti-Peterdi, Janos
American Diabetes 
Association

 $100,000  $15,000  $115,000 
Novel tissue remodeling mechanisms in diabetic 
kidney disease

Peti-Peterdi, Janos
Office of the Director, 
National Institutes of 
Health

 $599,808  $-  $599,808 
Multiphoton microscope replacement for USC 
shared resource

Richey, Joyce Main Line Health  $8,800  $-  $8,800 
Health Career Academy Program at USC Keck School 
of Medicine

Richey, Joyce
National Institute of 
Diabetes and Digestive and 
Kidney Diseases R25

 $100,000  $8,000  $108,000 
Summer Program in Diabetes and Obesity Research 
(SPIDOR)

Sieburth, Derek
National Institute of 
Neurological Disorders and 
Stroke R01

 $196,875  $127,969  $324,844 Stress Regulation of Synaptic Transmission

Sieburth, Derek
National Institute of 
Neurological Disorders and 
Stroke R56

 $250,000  $162,500  $412,500 Stress Regulation of Synaptic Transmission

Sieburth, Derek
American Heart 
Association

 $70,000  $7,000  $77,000 
Regulation of the oxidative stress response 
transcription factor Nrf2 by neuroendocrine signaling

Siemer, Ansgar
National Institute of 
General Medical Sciences 
F31 (Falk)

 $44,044  $-  $44,044 
Structure and Kinetics of the Orb2 Functional Amy-
loid



75

Investigator Funding Agency Direct Costs F&A Costs Total Costs Project Title

Siemer, Ansgar
National Institute of 
General Medical Sciences 
R01

 $212,271  $113,604  $325,875 
Orb2 a functional amyloid in long-term memory: Its 
structure and how it forms

Sobell, Janet
SUNY Downstate SubK 
(National Institute of 
Mental Health R01)

 $46,798  $30,419  $77,217  African Ancestry Genomic Psychiatry Cohort

Tao, Whit National Eye Institute R01  $250,000  $162,500  $412,500 
Synaptic circuitry mechanisms underlying functional 
development of visual cortex

Tao, Whit
Karl Kirchgessner 
Foundation

 $50,000  $-  $50,000 Development of Visual Synaptic Circuitry

Tao, Whit National Eye Institute R01  $287,186  $186,671  $473,857 
Cortical Synaptic Circuitry Underlying Visual 
Processing

Town, Terrence
Coins for Alzheimer's 
Research Trust

 $250,000  $-  $250,000 
Targeting IRAK-M/NF-kB signaling for innate immune 
removal of Alzheimer’s amyloid-beta

Town, Terrence
National Institute on Aging 
R21

 $125,000  $81,250  $206,250 
Rebalancing Innate Immunity in Alzheimer's Disease 
by Deleting IRAK-M

Town, Terrence
National Institute on Aging 
RF1

 $1,692,755  $1,100,082  $2,792,837 
Innate Immune IL-10/STAT3 Signaling in Alzheimer's 
Disease

Town, Terrence Cure Alzheimer's Fund  $150,000  $22,500  $172,500 
Targeting Beneficial Innate Immunity in Alzheimer's 
by IRAK-M Deletion (Year 03)

Town, Terrence
National Institue of 
Neurological Disorders and 
Stroke R01

 $333,862  $178,149  $512,011 
Peripheral TGF-beta Pathway Inhibitor Therapy in 
Alzheimer's Rats

Town, Terrence

National Institue of 
Neurological Disorders and 
Stroke R01 (Administrative 
Supplement)

 $30,303  $19,697  $50,000 
Peripheral TGF-beta Pathway Inhibitor Therapy in 
Alzheimer's Rats

Town, Terrence Alzheimer's Association  $227,265  $22,725  $249,990 
Brain Sexual Dimorphism and Aging Interact in 
Development of AD

Town, Terrence
National Institute on Aging 
P01 (Dr Zlokovic-Project 3)

 $190,256  $122,696  $312,952 
Vascular Contributions to Dementia and Genetic Risk 
Factors for Alzheimer's Disease

Ulmer, Tobias
National Cancer Insitute 
R01 (Cancer Center 
Satellite)

 $15,210  $9,887  $25,097 
Role of histone kinase VprBP in gene silencing: 
mechanisms, targets, and regulation

Ulmer, Tobias
Spastic Paraplegia 
Foundation, Inc.

 $75,000  $-  $75,000 
Structural basis of brain carnitine 
palmitoyltransferase 1 function

Youn, Jang-Hyan
American Diabetes 
Association

 $104,545  $10,455  $115,000 
Exclusive roles of circulating oleate and palmitate in 
energy homeostasis

Youn, Jang-Hyan
Juvenile Diabetes Research 
Foundation International 
(Pharmacy Satellite)

 $7,222  $722  $7,944 
Recombinant proinsulin-transferrin fusion protein 
for liver-targeted insulin therapy

Zhang, Li

National Institute on 
Deafness and Other 
Communication Disorders 
F31 (Zingg)

 $44,044  $-  $44,044 
Functional Properties of Subclasses of Layer 5 
projection Neurons in Auditory Cortex

Zhang, Li

National Institute on 
Deafness and other 
Communicative Disorders 
R01

 $250,035  $162,523  $412,558 
Synaptic Circuitry Mechanisms for Auditory Cortical 
Processing

Zhang, Li

National Institute of 
Neurological Disorders and 
Stroke U01 (Neurobiology 
Satellite)

 $149,644  $89,468  $239,112 
Novel fluorescent sensors based on GPCRs for 
imaging neuromodulation

Zhang, Li
National Institute of Mental 
Health RF1 (INI Satellite)

 $290,255  $188,665  $478,920 
Integrative approach to classifying neuronal cell 
types of the mouse hippocampus

Grants and Contracts
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Total number of Active Grants FY18

Federal Grants 66 $21,077,595
Federal Fellowships 2 $88,088
Foundation/Private Grants 25 $8,159,039
State Grants 1 $19,931
Industry 2 $1,047,823

Total 96 $30,392,476

Zhang, Li
National Institute of Health 
Office of the Director (BCC 
Satellite)

 $12,763  $8,296  $21,059 Generation of Cre/lox rats

Zhao, Zhen Whittier Foundation  $50,000  $-  $50,000 
Combined stem cell therapy with activated protein c 
(APC) treatment for ischemic stroke

Zhao, Zhen Alzheimer's Association  $48,594  $4,859  $53,453 
PICALM mediaated autophagic A-beta clearnace and 
toxicity mitigation in pericyte

Zlokovic, Berislav Cure Alzheimer's Fund  $260,870  $39,130  $300,000 
PICALM gene therapy and drug screening for Abeta 
clearance

Zlokovic, Berislav Cure Alzheimer's Fund  $300,000  $-  $300,000 The role of PICALM mutations in Alzheimer's disease

Zlokovic, Berislav Fondation Leducq  $639,390  $63,939  $703,329 
Understanding the roleof the perivascular space in 
cerebral small vessel disease

Zlokovic, Berislav Alzheimer's Association  $3,000,000  $-  $3,000,000 

"VCID-17-509279 - Vascular Contributions to 
Dementia and Amyloid and Tau Lesions in APOE4 
Carriers 
(VCID)"

Zlokovic, Berislav
National Institute of 
Neurological Disorders and 
Stroke R01

 $412,428  $136,900  $549,328 Activated protein C system in Stroke Models

Zlokovic, Berislav
National Institute of 
Neurological Disorders and 
Stroke R01

 $412,620  $165,352  $577,972 The Role of Pericytes in White Matter Disease

Zlokovic, Berislav
National Institute of 
Neurological Disorders and 
Stroke R01

 $412,491  $186,609  $599,100 
Alzheimer's Abeta. Apoliproteins and Blood-Brain 
Barrier

Zlokovic, Berislav
National Insitute on Aging 
R01

 $343,489  $164,438  $507,927 
Cerebrovascular Beta-Amyloidosis: A-beta CNS 
Transport Pathways

Zlokovic, Berislav
National Institute on Aging 
P50 (Neurology Satellite)

 $30,281  $19,683  $49,964 
Alzheimer Disease Research Center: Biomarkers 
Core -  Zlokovic

Zlokovic, Berislav
National Institute on Aging 
P50 (Neurology Satellite)

 $93,886  $61,026  $154,912 
Alzheimer Disease Research Center:  Project 1 - 
Zlokovic

Zlokovic, Berislav

Cedars Sinai Medical 
Center SubK (National 
Institute of Neurological 
Disorders and Stroke U01)

 $6,008  $3,905  $9,913 
ZZ-3K3A-201: Safety evaluation of 3K3A-APC in 
ischemic stroke

Zlokovic, Berislav
National Insitute of 
Neurological Disorders and 
Stroke R01 (INI Satellite)

 $12,790  $8,313  $21,103 
Imaging Cerebral and Retinal Microvasculature in 
Cerebral Small Vessel Disease

Zlokovic, Berislav
National Institute on Aging 
P01

 $1,488,624  $450,328  $1,938,952 
Vascular Contributions to Dementia and Genetic Risk 
Factors for Alzheimer's Disease

 $22,444,538  $7,947,938  $30,392,476 
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Events

8/18/2017
“An entorhinal cortex to hippocampus circuit for associative learning”
Xiaohui Zhang PhD, McGovern Institute for Brain Research, Beijing Normal University
Hosted by: Li Zhang

9/19/2017
“Role of the outer retina in the pathogenesis of diabetic retinopathy”
Timothy S. Kern PhD, Professor, Department of Pharmacology, Case Western Reserve University
Hosted by: Berislav Zlokovic

9/20/2017
“How Metal Ions in the Brain Tip the Toxic Balance of the Killer Prion Protein”
Glenn L. Millhauser PhD, Professor, Department of Chemistry & Biochemistry, University of California, 
Santa Cruz
Hosted by: Ansgar Siemer,Ralf Langen

9/27/2017
“Rare and Common Risk Variants for Late Onset Alzheimer’s Disease Implicate Myeloid Cell Function”
Alison Goate PhD, Professor; Director; Associate Director, Department of Neuroscience, Ronald Loeb 
Center for Alzheimer Disease; Alzheimer’s Disease Research Center, Icahn School of Medicine at Mount 
Sinai
Hosted by: Berislav Zlokovic

10/2/2017
“Chemistry that Converts Light into Vision”
Krzysztof Palczewski PhD, Professor and Chair, Department of Pharmacology, Case Western Reserve 
University
Hosted by: Berislav Zlokovic

Zilkha Seminar Series

Events
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10/18/2017
“Pharmacology and Structural Biology of the Visual Cycle”
Philip D. Kiser PhD, Assistant Professor, Department of Pharmacology, Case Western Reserve 
University
Hosted by: Berislav Zlokovic

10/25/2017
“Dendritic compartmentalization: the rise and fall of critical periods of cortical plasticity”
Joshua Trachtenberg PhD, Professor, Department of Neurobiology, University of California, Los 
Angeles
Hosted by: Li Zhang

11/1/2017
“Spatial Genomics and Single Cell Lineage Dynamics by seqFISH and MEMOIR”
Long Cai PhD, Research Professor, Department of Biology and Biological Engineering, California 
Institute of Technology
Hosted by: Hong-Wei Dong

11/29/2017
“Active Sensation and Binocular Integration”
Nicholas Priebe PhD, Associate Professor, Department of Neurosciences; Center for Perceptual 
Systems; Center for Learning & Memory, University of Texas at Austin
Hosted by: Li Zhang

12/13/2017
“Rewiring the Circuits of the Central Visual System”
Sunil Gandhi PhD, Assistant Professor, Department of Neurobiology and Behavior, University of 
California, Irvine
Hosted by: Huizhong Tao

1/10/2018
“Structural Heterogeneity and Inter-Subject Variability of Aβ in Familial and Sporadic Alzheimer’s 
Disease”
Carlo Condello PhD, Assistant Professor, Department of Neurology, University of California, San 
Francisco
Hosted by: Ansgar Siemer

1/17/2018
“Exploring Novel Mechanisms of Alzheimer’s Disease Pathogenesis”
Robert Vassar PhD, Professor, Department of Cell and Molecular Biology, Feinberg School of Medicine, 
Northwestern University
Hosted by: Berislav Zlokovic

2/21/2018
“Matricellular Signaling in Tissue Injury Repair”
Lester Lau PhD, Professor, Department of Molecular Biochemistry and Molecular Genetics, University of 
Illinois at Chicago
Hosted by: Janos Peti-Peterdi
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3/7/2018
““Molecular Fibrils and Sponges: Insights into Parkinson’s Disease and Antifungal Drugs from NMR 
Spectroscopy””
Chad Rienstra PhD, Professor, Department of Chemistry, University of Illinois at Urbana Champaign
Hosted by: Ansgar Siemer

4/18/2018
““Beta 2 Adrenergic Receptor Signaling Complexes   with AMPARs and the Calcium Channel Cav1.2””
Johannes W. Hell PhD, Professor, Department of Pharmacology, University of California, Davis
Hosted by: Marcelo Coba

4/18/2018
“Thalamic Control of Learning and Memory”
Xiaoke Chen PhD, Assistant Professor, Department of Biology, Stanford University
Hosted by: Huizhong Tao

4/25/2018
“Entorhinal function and frailty:  how circuit plasticity may be a vulnerability in Alzheimer’s disease”
Joanna Jankowsky PhD, Associate Professor, Department of Neuroscience; Department of Molecular 
and Cellular Biology, Neurology, and Neurosurgery, Baylor College of Medicine
Hosted by: Berislav Zlokovic

5/23/2018
“Small Vessel Disease: Cerebrovascular Reactivity and Other Biomarkers”
Michael Stringer PhD, Research Fellow in Magnetic Resonance Imaging and Image Analysis, Centre for 
Clinical Brain Sciences, University of Edinburgh
Hosted by: Axel Montagne

6/13/2018
“New Hippocampal Circuit Organization and Function”
Xiangmin Xu PhD, Associate Professor, Department of Anatomy & Neurobiology, University of 
California, Irvine
Hosted by: Huizhong Tao

6/20/2018
“Persistent White Matter Diffusivity and Blood Flow Alterations in Adolescents with Chronic Post-
Concussion Syndrome”
Samuel Barnes PhD, Assistant Professor, Department of Radiology, Loma Linda University
Hosted by: Axel Montagne

Events



8th Annual Zach Hall Lecture
Nobel Laureate John O’Keefe Presents Keynote Lecture at Zach Hall Event

John O’Keefe FRS, Professor of Cognitive Neuroscience at University College London gave the 8th 
annual Zach Hall Lecture, hosted by the Zilkha Neurogenetic Insistute on the Health Sciences Campus 
on 5 December 2017.  Dr O’Keefe, who is a fellow of both the Royal Society and the Academy of Medical 
Sciences, is also a member of the National Academy of Sciences and past recipient of the Kavli Prize in 
Neuroscience.  He was awarded the Nobel Prize for Physiology and Medicine in 2014.  

Professor O’Keefe’s work centers on the role of the hippocampal formation in spatial memory and 
navigation and so his lecture was entitled an “Update”.  Early in his career, using extracellular recording 
in behaving rats, he discovered that hippocampal pyramidal cells respond selectively to an animal’s 
spatial location.  The discovery of ‘place cells’ suggested that this part of the brain might function as a 
cognitive map, a notion developed extensively by Drs O’Keefe and Lynn Nadel in a book published in 
1978.  

Spatial memory is the part of memory responsible for recording information about one’s environment 
and spatial orientation. For example, a person’s spatial memory is required in order to navigate around 
a familiar city, just as a rat’s spatial memory is needed to learn the location of food at the end of a maze.  
The human hippocampus is widely believed to store episodic memories, providing the rest of the brain 
with a spatial reference map.  The question arises as to whether it also involved in spatial memory and 
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 Prof John O’Keefe (center) join Dr Berislav Zlokovic (left) and Dr Zach Hall (right) in adding his name 
to the perpetual plaque commemorating his keynote lecture at Zilkha in December 2017. 
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navigation similar to the rat.  It is more difficult to study navigation in humans than in small animals but 
with the advent of virtual reality technology, Dr O’Keefe and his colleagues Drs Neil Burgess and Eleanor 
Maguire set out to do just that.  

Interestingly, they found that the amount of activity in the hippocampus increased as a function of the 
accuracy with which the participant moved from one location to another, suggesting that the more 
active the hippocampus, the better the navigation.  The group went on to show that London taxicab 
drivers had a larger posterior hippocampus than controls and that this increase in size was directly 
related to the amount of time as a cab driver.  The important factor was their experience navigating 
London’s complicated street patterns; thus London cab drivers are probably not born with bigger 
hippocampi but rather develop them.

Laura Mosqueda MD, Dean of the Keck School of Medicine provided opening remarks and Berislav 
Zlokovic MD, Director of the Zilkha Neurogenetic Institute introduced Dr O’Keefe to a packed crowd.  
The lecture was preceded by a poster session with over 30 presentations from approximately 15 labs in 
the Zilkha Neurogenetic Institute, on topics ranging from the effects of prenatal exposure to maternal 
stress and antidepressants on fetal brain development to a aulti-scale modularity analysis of the 
hippocampus brain network.  The day-long event celebrates the contributions of Zilkha’s inaugural 
director Zach W. Hall PhD (who was in attendance along with his wife Julie Giacobassi) and features 
opportunities for graduate students and postdoctoral fellows to connect with established scientists in 
formal and informal ways.

 Prof John O’Keefe delivering his lecture Dr Axel Montagne discussing his poster with Dr Zach Hall

ph
ot

o 
cr

ed
its

: S
te

ve
 C

oh
n

Events



82

On a sunny Saturday, 3 February 2018, over 60 high school students and their family members 
enjoyed a unique experience, a day that combined educational exercises with hands-on 
demonstrations, games and prizes, food and fun.  The Brain Bee is a competition for 13-19 year olds 
that is similar to a spelling bee, except about brain facts.  Co-hosted by UCLA Brain Research Institute 
and the USC Mark and Mary Stevens Neuroimaging and Informatics Institute (INI), the event 
rotates venues, with 2018 hosted at the Zilkha Neurogenetic Institute on the Health Sciences 
Campus of USC.

The theme was Virtual Reality (VR), whose new technical capabilities are changing the way we 
experience gaming and entertainment.  But there are also medical and scientific applications:  in an 
exciting merger of technology, science and medicine, researchers are looking into using virtual reality 
for a variety of applications, from being able to learn complex subjects quicker and easier, to being 
able to increase our ability to learn and comprehend the 3D anatomy of the brain.

Guest lecturers Drs Dominque Duncan and Tyler Ard, both researchers at INI, gave tandem talks, 
holding the kids enraptured about their respective subjects.  Dr Duncan spoke about her use of 
VR to streamline neuroimaging analyses, as well as her research on epilepsy and seizures.  Dr Ard 
discussed how neuroscientists are using a graphical technique called particle rendering—originally 
developed for the cinema industry—to visualize MRI data using millions of tiny dots, thereby making 
the information more useful across multiple platforms and applications.

Los Angeles Brain Bee

Events
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Dozens of volunteers from UCLA and USC Interaxon group joined to create a day of engaging activities.  
Organized by Dr Amy Nelson of Zilkha, the teens participated in a dozen interactive demonstrations 
from dissecting a sheep brain to experiencing what it is like to have a neuroprosthetic.  The kids and 
their families also learned how to navigate college admissions and get advice from professionals 
working in the field.  A written competition and lab practicum resulted in 10 finalists competing in 
three fast-paced rounds of a Jeopardy-style game, choosing from categories such as Stress & Aging to 
Memory Molecules.

This was the ninth year that Zilkha participated in the Brain Bee.  A number of departments at USC 
donated food and comped services, including Hospitality, Facilities and Transportation and the 
Roxanna Todd Hodges Comprehensive Stroke Clinic, and VWR gave free protective gear.  Keck School 
of Medicine, Keck Hospital and USC Credit Union provided bags of giveaways including sunscreen and 
hand sanitizer.  UCLA and INI also contributed prizes.

It was great to see students from all across the southland joining us.  We extend special congratulations 
to the top ten finalists as well as the first place winner, Anish Natarajan from Oak Park High School, 
who went on to compete in the nationals, via an all-expense paid trip to Baltimore MD. 

Left: 60 high school students 
from across the Southland par-
ticipated in the LA/Irvine Brain 
Bee at the Zilkha Neurogenetic 
Institute in February 2018.

Right: Top 5 finalist for the 2018 
Los Angeles Brain Bee

Below: Students visiting the 
different posters in the courtyard

photo credit: Abhay Sagare
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Soprano and Musical Ambassador 
Renée Fleming visits Zilkha

After recording music for the soundtracks to “The Shape of Water” and “Three Billboards Outside 
Ebbing, Missouri” and in advance of her upcoming Broadway debut in Rodgers and Hammerstein’s 
“Carousel,” artist Renée Fleming took time to visit the Zilkha Neurogenetic Institute to become 
acquainted with the research conducted at USC.  A handful of young scientists presented their 
work on a range of topics from MRI imaging in living brain to biomarkers for pre-clinical Alzheimer’s 
disease.  Attentive and inquisitive, Ms Fleming asked several questions throughout the talks.

With a long-standing interest in the science connecting music, wellness and the brain, Ms Fleming 
was curious to learn about two programs currently underway at the Keck School of Medicine of USC.  
One was “Music on My Mind” a program of the Humanities, Ethics, Economics, Arts & Law (HEAL) 
curriculum, headed by Dr Pamela Schaff.  The activities, funded in part by the Provost, aim to 
engage medical students through musical events, lectures, concerts and via a Musician-in-Residence 
venture.

“Music to Remember,” a joint undertaking by the Zilkha Neurogenetic Institute and LA Opera, was the 
second program, as presented by Dr Stacy Brightman, Vice President of Education and Community 
Engagement for LA Opera and David Warren, Director of Operations for Zilkha.  Now in its eighth 
year, this collaboration brings young singers to facilities catering to people affected by dementia, 
where residents participate in sing-a-longs that stimulate activity from listeners.  Even those who 
are otherwise disengaged usually interact with the singers as they present holiday music, tunes with 
which everyone is familiar, having heard these songs throughout our lifetimes.

Hosted by Dr Berislav Zlokovic on a bright afternoon in February, Ms Fleming also enjoyed a special 
lunch with guests and friends of Zilkha, including Christopher Koelsch, President and CEO of LA 
Opera; Marc Stern, Chairman of LA Opera; Scott Lord; Zora Mihailovich; John Nuckols; and Mary 
Hayley.

Renée Fleming (4th from left) 
joins friends from LA Opera 
and USC to learn more about 
music and memories on the 
USC Health Sciences Campus 
February 2018.
photo credit: Emily Chu
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Music to Remember 
LA Opera/Alzheimer’s Greater Los Angeles

Holiday music is part of just about 
everyone’s earliest memories, and that 
may be the key to establishing new 
connections with people suffering from 
Alzheimer’s.  One often remembers 
things learned when very young, 
especially if these memories have been 
reinforced over the years.  Holiday 
music–and for a certain generation, 
patriotic songs–are auditory experiences 
that have become ingrained in most of 
us, due to consistent repetition.  

Music to Remember, a program 
between LA Opera and the Zilkha Neurogenetic Institute since 2002, sends trained vocalists to sing 
Christmas carols and other holiday songs at long-term care and assisted living facilities throughout 
Los Angeles County.  The group welcomes to this partnership Alzheimer’s Greater Los Angeles (which 
also produces Memory Mornings programs) and the Alzheimer Disease Research Center at the Keck 
School of Medicine of USC to present this collaborative effort.  

During FY18, a group of LA Opera vocalists sang at more than a dozen hospitals, long-term care or 
assisted living facilities over five days in December. In addition to singing to people suffering from 
Alzheimer’s disease and dementia, through separate programs LA Opera shares holiday joy with 
veterans and children in hospitals.  Dressed in coats, capped with Santa hats and carrying bells, LA 
Opera singers brought joy to scores and scores of individuals affected by dementia.

As an added benefit, the young singers from 
LA Opera went caroling on the Health Science 
Campus, surprising workers and visitors 
with an hour of music in the plaza between 
Zilkha and the Broad Stem Cell Center (BCC) 
at the Keck School of Medicine of USC. BCC 
kindly offered cookies and hot cocoa to those 
happening by.  This is a partnership that 
provides wonderful memories–musical or 
otherwise–to all who participate.

Photo credit: Jennifer Babcock

Photo credit: Sam Lasko
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Searching for Solutions: 5th Annual 
AD Symposia Held at Zilkha Institute

In April 2017, the Zilkha Neurogenetic Institute hosted the 5th Annual Zilkha International Symposium 
on Alzheimer Disease and Related Disorders, “Searching for Solutions: Explorations of Genetic, 
Vascular, and Neuronal Influences and Clinical Therapies.”  Co-organized by Berislav Zlokovic MD 
PhD (USC), Rudolph Tanzi PhD (Harvard Univ) and David Holtzman MD (Wash U at St Louis), 
the event once more attracted prominent researchers in the field.  A dozen speakers presented 
unpublished work, including Li Huei Tsai PhD (MIT), Randall Bateman MD (Wash U) and 
Costantino Iadecola MD (Weill Cornell Medical College), Jie Shen PhD (Harvard Univ), Karen Duff 
PhD (Columbia Univ), Leonard Petrucelli PhD (Mayo Clinic) and Roger Nitsch MD (Univ Zurich) 
along with USC researchers Justin Ichida PhD (Broad) and Zhen Zhao PhD (Zilkha) with discussions 
led by seven moderators and chairs, including Sangran Sisodia PhD (Univ Chicago), Robert Vassar 
PhD, (Northwestern) and Maria Carrillo PhD (Alzheimer’s Association).  Dean Laura Mosqueda 
opened the event for a standing room only group of attendees who included Selim Zilkha and 
Michael and Nina Zilkha.

The annual event is supported by a generous donation from Eva and Marc Stern.

The 6th annual symposium “How Genetic, Neuronal and Vascular Factors Impact Brain Degeneration:  
Implications for Alzheimer Disease and Dementia” is scheduled for 17 May 2019.

Speakers and Discussant Leaders gather on the lawn outside of the 5th Annual Zilkha Symposium on Alzheimer 
and Related Disorders, April 2017. (Photo/Steve Cohn)
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Administration and 
Operating Budget

As he has since 2006, David Warren, senior director of operations, finance and administration, leads the 
Zilkha team of talented individuals who support over 300 researchers, students, postdoctoral fellows and 
staff.  The administrative team focuses on developing and deploying best practices that allow scientists to 
concentrate on their research.  As the university and school adopt new programs and tools that change the 
way we do business, the Zilkha group adapts these resources to be even more efficient.

In July 2017, the administrative team adopted into their administrative home, researchers in the department 
of Physiology and Neuroscience, of which Dr Zlokovic serves as Chair, as well as support of the Metabolic 
Assay Core which is jointly run by the Diabetes & Obesity Research Institute.  While these faculty are housed 
across three distinct buildings, they are nevertheless provided the same level of support as those in the Zilkha 
Neurogenetic Institute.

The committed administrative staff include facilities manager Rusty King; human resources manager 
Barbara Lockley; senior grants administrator Gabriela Torres; contracts and grants coordinators 
William Osorio and Melissa Frank; purchasing budget/business analyst Leslie Ortiz; human resources 
budget/business technician Marlen Turcios; events and program manager Duy-An Le (who replaces Emily 
Chu); executive assistant Monica Castro-Chau; and two lab aides providing glassware and autoclave 
services, Benilda Ramos-Cruz and Manuela Osorio.  

These individuals provide the day-to-day support that keeps the Zilkha Neurogenetic Institute and 
department of Physiology and Neuroscience ahead of the curve.

Income Forward From FY17 Expenses Balance

Program Funds (Endowment Income)  $2,744,786  $1,341,009  $1,649,395  $2,436,400 

Departmental Funds (KSOM-Provided)

Administrative  $597,703  N/A  $597,703  $-   

Facilities  $200,000  N/A  $200,000  $-   

Chair's Discretionary  $150,000  N/A  $74,233  $75,767 

Deans Development Funds  $241,244  N/A  $241,244  $-   

Philanthropy

Unrestricted Gifts  $495,852  $292,798  $132,564  $656,086 

Restricted Gifts  $-    $1,281,010  $61,126  $1,219,884 

Endowed Chair (Principal only)  $2,036,438  $2,479,692  $-    $4,516,130 

FY18 Operating Budget

Administration and Operating Budget
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Development

Alzheimer’s disease and other degenerative brain disorders continue to be among the most complex health 
challenges society faces, but the public can help in a meaningful way by providing philanthropic contributions 
toward the exciting research conducted at the Zilkha Neurogenetic Institute.  The Zilkha Neurogenetic 
Institute is one of the cornerstones of a larger USC Alzheimer’s Initiative encompassing researchers from 
diverse disciplines across USC, all of whom are working to accelerate discoveries and therapies.  As part of 
this Initiative, Zilkha faculty have traveled to New York, San Francisco, Boston and other cities to meet with 
donors, patients and alumni who may have family members or friends impacted by brain disease.  We are 
very grateful to our donors for their gifts and pledges.

The Zilkha Institute is seeking to:
• Establish endowed chairs for acclaimed senior professors
• Endow various research programs, centers and cores
• Replace aging equipment with the latest technologies
• Invest in the education of research trainees
• Support pilot projects and innovative research ideas

To learn how you can support transformative research, please contact:
Hazel Breen
(323) 442-0142
hazel.breen@med.usc.edu

• Wallis Annenberg
• Bryan Batey
• Gayle Batey
• Michael Forman
• Helene & Louis Galen Family Foundation
• Zach Hall & Julie Giacobassi
• Selena Gomez

• The estate of Sidney Gutell
• Edwin Luh
• Puma
• Eva & Marc Stern
• Walter J Stupin
• Anonymous

We would like to thank our generous donors:

Selim Zilkha & Mary Hayley
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