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Dear Friends,

I have learned over the years that awards are nice, accolades get one 
noticed, but achievements are what matter.  

At the Zilkha Neurogenetic Institute and the Department of Physiology 
& Neuroscience, we are proud of the recognition our scientists receive.  
It is an honor to be asked to give a keynote lecture at a prestigious 
institution or to receive an award from a foundation or to have the 
University categorize one’s record of service as distinguished.  It is 
significant to have one’s article featured for a cover story in Science or 

Nature or to receive a multi-year award from the NIH.  Every Principal Investigator is proud when their 
student or postdoc receives a fellowship.

Within our group of experts, we have plenty of examples of all of these.  And that is very good.  
Excellent, even.

But what really satisfies the curious mind of an individual who has chosen science as not just a career 
but a calling, is when a question that has been lingering gets answered, when we discover a conclusion 
previously unseen, when we inch closer to supporting a hypothesis.  

I take great satisfaction from the fact that our researchers are among the highest achievers in their fields, 
receiving grants to support their specific aims, publishing papers in high-impact journals and providing 
guidance and instruction to undergraduates, graduate students, postdocs and medical students who 
are the next generation of scientists and physicians.  And with programs like the annual Brain Bee for 
high school students and collaborations with LA Opera as they entertain underserved residents of local 
skilled nursing facilities, we continue our community outreach efforts.  I am extremely happy that our 
department is ranked number 2 in the nation for physiology.  Each year I am encouraged that we best our 
goals for bringing in new grants.

But I am most grateful when I observe the light in the eye of a graduate student, postdoctoral fellow or 
junior faculty as he develops a new experiment or when I hear in the voice of a senior researcher her 
excitement at the prospect of a potential outcome after months of work, or when I witness directly the 
exhilaration of my own ideas coming to fruition in the lab.  That is what matters most.  That is what 
pushes us to build upon one idea to the next.

That is what inspires us to move forward. 
Best,

Betza

Director’s Letter
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History & Mission
The Zilkha Neurogenetic Institute is home to over 30 full-time faculty, 35 postdoctoral fellows, 75 
graduate students and 100 staff dedicating their efforts to study neurological processes affecting the 
brain and nervous system.  Initiated by a generous gift from Selim Zilkha and Mary Hayley as well 
as an endowment from the WM Keck Foundation, the Institute over the past 15 years has become 
internationally recognized at the forefront of neuroscience research, and has developed and fostered a 
community of science that supports established leaders in their fields while training future scientists in 
different fields of neurological sciences.  The primary academic home for > 90% of our faculty is the 
department of Physiology & Neuroscience, which is ranked 2nd in the nation in 2018 by the Blue Ridge 
Institute for Medical Research.  

Zilkha scientists explore the biology of genes and 
disease mechanisms at the molecular, cellular 
and circuit levels underlying neurodegenerative 
diseases such as Alzheimer’s , Parkinson’s, ALS 
and Huntington’s disease, as well as complex 
brain disorders such as schizophrenia, autism 
spectrum disorders, and other sensory-processing-
disorder-related mental health diseases.  We have 
laboratories dedicated toward the investigation 
of 1) the structure of proteins associated with 
neurological conditions such as Alzheimer’s, 
Parkinson’s and Huntington’s disease; 2) neural 
circuits and mechanisms within the auditory 
and visual systems underlying normal hearing 
and vision to better understand impairments of 
these senses in neurological disorders; 3) novel 
treatments for stroke; 4) fetal interactions that 
affect early brain development; 5) vascular 
contributions and the role of blood brain barrier 
breakdown in human cognitive dysfuntion, 
dementia, and Alzheimer’s disease, and so much 
more.  The breadth of the scientific investigations 

is vast but these experiments overlap in surprising ways, creating opportunities for collaborations and 
creativity.  

Our faculty teach graduate level courses to medical students and PhD students, provide in-lab training for  
undergraduate, medical and graduate students, train postdoctoral fellows and provide mentoring for junior 
and mid-career faculty. 

Central to the mission of the Zilkha is the dedication of Institute members to finding the causes and 
ultimately the cures for neurological conditions that have the potential to afflict us all as we age.
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Areas of Research:
• Brain Tumor
• Genomics
• Vascular

Dr. Frank Attenello and his laboratory are interested in the factors contributing to growth, 
invasion, chemotherapy and angiogenesis of human glioma. Our focus is on pericyte 
contributions to glioblastoma growth utilizing both co-culture and transgenic models. 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.  

Q. Is there a finding or achievement this past year about which you are particularly excited?
A. We have identified multiple novel noncoding RNAs (lncRNAs) with unknown previous 
function that affect glioblastoma invasion in vitro and growth in vivo. This is novel because 
noncoding RNAs were thought, until recently, to have no clear phenotypic function in 
glioblastomas.  Although manuscripts are starting to identify a handful of functional lncRNAs, 
we now have evidence for function of several new lncRNAs in brain tumor growth. 

Q. What is unique about the Zilkha Institute as a home for your research?
A. The institute provides access to multiple types of expertise, not only in basic and translational 
science, but also in clinical and surgical experience and access to patient samples. 

Frank Attenello MD MS
Assistant Professor, Department of Neurological Surgery

Zilkha Faculty
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Associate Professor, Department of Physiology and Neuroscience

Areas of Research:
• Alzheimer Disease and Related Disorders
• Circuits
• Neurological Disorders and Synaptic Functions
• Brain
• Vascular

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. 

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

Q. Is there a finding or achievement this past year about which you are particularly excited?
A. Our recent finding that maternal inflammation during pregnancy alters blood-brain-barrier 
formation and function throughout the offspring life is very exciting. It suggests that there may 
be developmental origins to multiple neurovascular diseases, including Alzheimer’s disease. This 
work was just recently awarded a 3-year grant from the BrightFocus Foundation.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would study maternal inflammation effects on fetal brain development, exploring the vastly 
understudied mechanisms and factors contributing to Alzheimer’s and other neurovascular 
diseases etiology. Such a study would provide valuable insights into the developmental origins of 
these diseases and opens an array of new questions. New lines of investigation could be started 
through the generous support of donors; for instance we could start investigating the impact of 
inflammation on the development of neuronal circuits that are known to degenerate in AD (e.g. 
cholinergic, serotonergic systems). Looking at these issues from a developmental standpoint 
could potentially lead to novel strategies to prevent neurodegeneration later in life.

Alexandre Bonnin PhD
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Associate Professor, Department of Physiology and Neuroscience

Areas of Research:
• Neurological Disorders and Synaptic Functions
• Neurophysiology

My lab is interested in understanding how neurons maintain reliable communication across 
a wide range of neuronal activities, and the molecular and cellular mechanisms underlying 
various neurological disorders. Specifically, we are investigating mechanisms regulating efficient 
recycling of synaptic vesicles, and the cellular mechanisms underlying structural plasticity. An 
understanding of these fundamental processes will ultimately provide insights into therapeutic 
strategies for the treatment of neurological disorders associated with synaptic dysfunctions. 

Q. Is there a finding or achievement this past year about which you are particularly excited?
A. Neurons use different mechanisms to actively retrieve used membrane and protein 
components to ensure reliable communication.  Virtually nothing is known about how neurons 
coordinate these different synaptic vesicle retrieval modes. We are thus particularly excited about 
the discovery that the Minibrain kinase, a protein mutated in Autism and upregulated in Down 
syndrome, coordinates different modes of synaptic vesicle retrieval by acting on its substrate. 
As synaptic dysfunctions underlie various neurological disorders, our findings will ultimately 
contribute to therapeutic strategies for the treatment of neurological disorders associated with 
synaptic dysfunctions.  

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would like to translate some of our findings obtained using Drosophila melanogaster as 
a simple model system to a mammalian system.  One of the pilot projects that I have in mind 
would be to use iPSC derived neurons from Down syndrome individuals, and see if restoring 
some of the key genes that we have shown to be important for learning and memory, Alzheimer’s 
neuropathology, and synaptic dysfunctions, would rescue the functions of these neurons.

Q. Have you had any change in direction regarding your research or approach to a question that 
has the potential to affect your future work?
A. We had a project examining the underlying cause of male sterility and mechanisms 
maintaining germline stem cell health in Drosophila.  The gene turned out to be an activator of 
an important cell adhesion pathway, and is found in the nervous system as well.   Interestingly, 
we further identified that this protein is released in response to intense neuronal activity, which 
can trigger acute remodeling of the synapse. These findings led to a large-scale project aimed 
at delineating signaling pathways underlying structural plasticity.  In brief, by studying male 
sterility, we ended up learning a lot about how neurons maintain stable communication as well.

Karen Chang PhD
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Areas of Research:
• Vision/Eye

Synaptic vesicle recycling, a process by which neurons recycle their used membrane and protein 
components, is crucial for sustaining reliable communication between neurons. The Chen lab 
has recently discovered that a protein mutated in Autism and upregulated in Down syndrome 
coordinates different synaptic vesicle retrieval modes to ensure reliable neuronal functions. 
My lab has also gained mechanistic understanding into how neurons remodel their structures 
in order to adapt to changes in neuronal activity. We find that mitochondrial transport and 
function is important for maintaining synaptic strength and structural plasticity.  Furthermore, 
our collaboration with Dr. Min has been fruitful, and we found that a protein upregulated in 
Down syndrome modulates adult hippocampal neurogenesis. We will continue to identify 
novel molecules and signaling pathways important for neuronal function and plasticity, and to 
understand how perturbations in these pathways contribute to neurological disorders.

Q. Is there a finding or achievement this past year about which you are particularly excited?
A. We have successfully created mouse models of retinal degeneration wherein we can 
systematically investigate the reversibility of vision loss at different stations of the retinal circuit.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would investigate how to reverse the damaging effects of mis-wired retinal circuits so that 
higher visual function can be recovered after blinding diseases.

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research?
A. Wang T, Pahlberg J, Cafaro J, Sampath AP, Field GF, Chen J. Repair of Cngb1 gene locus 
rescues rod degeneration and initiates visual signaling in retinal circuitry. J Neurosci 2019 
August 2019, 39 (34) 6798-6810; DOI: https://doi.org/10.1523/JNEUROSCI.2902-18.2019

Jeannie Chen PhD
Professor, Department of Physiology and Neuroscience
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Areas of Research:
• Alzheimer Disease and Related Disorders
• Alzheimer Disease and Synaptic Functions
• Circuits
• Vision/Eye

• Biophysics
• Genomics
• Brain
• Neurophysiology

The Chow 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.

Q. Is there a finding or achievement this past year about which you are particularly excited?
A. We are excited that pilot experiments confirm our hypothesis that monophthalate plasticizers 
accelerate Alzheimer’s Disease (AD) pathology. It is both exciting, but also alarming, as we are 
all exposed to plastic in food wrapping and containers, and also to monophthalates being used as 
an emulsifier in toothpastes, shampoos, and cosmetics. 

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would continue the studies on the novel neuron that we have identified in human fetal brains. 
Unfortunately, this is an area for which we will not be able to obtain federal funding, given the 
current government hesitation to fund work on human fetal tissues. This is work of fundamental 
importance. We have shown that the neuron is novel, but we need to find evidence for the role 
of the neuron. We believe it is critical in directing migration of other neurons in the brain during 
mid-gestation, based on its high electrical and secretory activity. 

Q. What is unique about the Zilkha Institute as a home for your research?
A. My colleagues at the Zilkha Neurogenetic Institute are a great resource of ideas, techniques, 
and support. In particular, I am very grateful to Ralf Langen and Jeannie Chen, with whom I 
have enjoyed scientific discussions that have sparked new hypotheses and experiments. 

Robert Chow MD PhD
Professor, Department of Physiology and Neuroscience
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Areas of Research:
• Neurological Disorders 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. 

My laboratory seeks to bridge the gap between human genetics, synaptic signaling and therapies 
by determining how disease risk factors are functionally organized in signaling networks and 
how these networks are altered by mutations associated with complex and degenerative brain 
disorders. 

Associate Professor, Department of Physiology and Neuroscience

Marcelo Coba PhD

The SynGO consortium presents a framework to annotate 
synaptic protein locations and functions and annotations 
for 1,112 synaptic genes based on published experimental 
evidence. SynGO reports exceptional features and disease 
associations for synaptic genes and provides an online data 
analysis platform

Highlights:
• SynGO is a public knowledge base and online analysis 

platform for synapse research
• SynGO has annotated 1,112 genes with synaptic 

localization and/or function
• SynGO genes are exceptionally large, well conserved, 

and intolerant to mutations
• SynGO genes are strongly enriched among genes 

associated with brain disorders
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Robert Farley PhD
Professor, Department of Physiology and Biophysics

Areas of Research:
• Biophysics

Our lab studies the mechanisms that membrane transport proteins use to facilitate the movement 
of matter and information across cell membranes. We integrate high-resolution protein structures 
into molecular dynamics simulations that characterize conformational changes of the proteins 
during transport events and define transport mechanisms. Combining analysis of simulations of 
wild type transport protein mechanisms with those of mutant proteins we are able to describe 
the structural and mechanistic effects of mutations in genes that encode the proteins on transport 
mechanisms.  This information can be used to understand the mechanisms whereby the mutant 
proteins lead to transport dysfunctions and to provide a rational basis for possible rectification of 
those dysfunctions.

Note: As of September 2019, Dr. Farley is Emeritus Professor at University of Southern 
California.
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Professor, Department of Neurology

Areas of Research:
• Circuits

My research focuses primarily on the Mouse Connectome Project (MCP). 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)

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would use the funds to map connectopathies of the brain.

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research?  
A. Our recent paper (Bienkowski et al., 2018, Nature Neuroscience) generated a comprehensive 
gene expression atlas and wiring diagram of the mouse hippocampus, which serves as a solid 
ground for studying how neural circuits are disrupted in mouse models of Alzheimer’s disease. 

See more of Dr. Dong's work at: www.MouseConnectome.org

Hong-Wei Dong MD PhD
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Areas of Research:
• Imaging 
• Alzheimer Disease and Related Disorders
• Circuits
• Brain

Research in the 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 and 
mouse models of post traumatic stress to examine how acute fear evolves to sustained anxiety. 

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, CAR 
NK cells & labeled antibodies in mouse tumor models to ascertain optimal dosing strategies 
and how immune-regulatory molecules modulate their effects. We seek to understand disease 
mechanisms and develop therapies through assaying spatiotemporal changes in structure and 
function with MRI and PET.

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research?  
A. We find that transport is decreased in normal aging and further altered in aged APPSwInd 
plaque-bearing mice. These findings support the hypothesis that transport deficits are a 
component of AD pathology and thus may contribute to cognitive deficits. 
(Bearer EL et al. “Alterations of functional circuitry in aging brain and the impact of mutated 
APP expression.” Neurobiology of Aging. 2018;70:276-90.)

Q. Have you had any change in direction regarding your research or approach to a question 
that has the potential to affect your future work?
A. Brain structure/function is of paramount importance in a wide range of issues. The octopus 
has 3 hearts, blue blood and 9 “brains”. It is a very different creature than humans and other 
vertebrates. I have initiated a project in which we will image octopus brain anatomy and wiring. 
Sophisticated magnetic resonance imaging protocols will be employed to trace out neuronal 
pathways. Octopus brain anatomy and neuronal connectivity diagrams will be compared and 
contrasted with the vertebrate brain.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. Octopus imaging currently involves fixed specimens. An in vivo imaging pilot study would 
provide functional information and further advance comparisons with vertebrate brain.

Russell Jacobs PhD
Professor of Research, Department of Physiology and Neuroscience
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Assistant Professor of Research , Department of Otolaryngology

Areas of Research:
• Hearing/Ear 
• Circuits
• Neurophysiology

• Neurological Disorders and Synaptic 
Functions

• Biophysics
• Brain

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, our lab hopes to aid in the development of protective and restorative therapies 
for deafness and balance disorders. 

Q. Is there a finding or achievement this past year about which you are particularly excited?
A. We’re very excited that our work is revealing sub-groups of neurons within the auditory and 
vestibular nerve population, and more importantly that these sub-groups can be related to functionally 
distinct groups as identified by in vivo physiology. In the vestibular system, our interrogation of ion 
channels within these sub-groups has revealed an important role for the descending efferent neuronal 
network in shaping the sensory signal coming from the vestibular system. This would mean that the 
way in which sensory information is encoded is likely to be under the control of higher brain centers.

Q. Do you have a graduate student or postdoc whose work might be particularly engaging for a lay 
audience?  What is that person’s interests and hopeful trajectory?
A. Both Chris Ventura and Alex Markowitz have very interesting projects related to understanding 
how the individual properties of neurons influence how they receive and transmit information. Chris 
is exploring post-doctoral and translational science positions.  Alex is interested in life-science 
consulting.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would choose to do a simultaneous transcriptome and electrophysiological analysis of diversity 
in vestibular and auditory neurons. This would both allow us to paint the landscape of molecular 
diversity within these neurons, while also examining the detailed architecture of individual ion channel 
networks. I believe that such an approach will allow us to very quickly hone in on what makes these 
neurons different from each other, and why some of them are more susceptible to injury than others.

Q. What is unique about the Zilkha Institute as a home for your research?
A. I most appreciate the community of colleagues with varied expertise housed in this one location. 
When I started my lab here, it was especially useful to have more senior colleagues whose experience 
with new techniques and research areas was very important for my own growth.  his has allowed me to 
develop collaborations, both at Zilkha and across the way at the Broad. I also find that being at Zilkha 
Neurogenetic Institute has allowed me to recruit great graduate students. I also enjoy the inclusive 
social environment and very much enjoyed last year’s retreat.

Radha Kalluri PhD
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Harvey Kaslow PhD
Associate Professor, Department of Physiology and Neuroscience

Dr. Harvey Kaslow teaches Endocrinology in courses for medical students, pharmacy students, 
and graduate students.  He directs the Medical Physiology Master’s Graduate Program and 
some of its courses.  He serves as co-chair of the Endocrinology System for medical students 
and is a member of the Medical Education Curriculum Committee that oversees the medical 
student curriculum.  He is involved in an ongoing effort to revise and renew the medical student 
curriculum.  He has helped develop software that tracks the chronological use of terms in the 
curriculum.

Dr. Kaslow, in collaboration with Dr. Alan Epstein, works on a variety research projects to 
advance cancer immunotherapy.  Recent efforts have focused on CAR T cells for the treatment of 
hematopoietic cancers.

During the recent accreditation process of the medical school Dr. Kaslow served as chair of the 
subcommittee charged with performing a self-study of governance and administration.
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Professor, Department of Physiology and Neuroscience

Areas of Research:
• Alzheimer Disease and Related Disorders
• Structural Biology and Biophysics

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

Q. Is there a finding or achievement this past year about which you are particularly excited?
A. During the past year, we have obtained highly specific and potent binders for huntingtin, the 
protein that causes Huntington’s disease. These binders are already now useful biomarkers and 
they might ultimately be useful as therapeutics as well, as they almost completely disrupt the 
formation of toxic species.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would develop novel biomarkers that can be used diagnostically to test for the onset of 
neurodegenerative diseases.  I would also continue to use our structural insights into the toxic 
molecules in neurodegenerative diseases to develop therapeutic molecules. 

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research?
A. The publication listed below describes how we were able to visualize the steps in the 
misfolding process of huntingtin. This process generates the toxic species in Huntington’s 
disease. We can now use the methodology as a unique platform for screening molecules that 
abolish this process.
(Pandey, N.K., Isas, J.M., Rawat, A., Lee, R.V., Langen, J., Pandey, P., Langen, R. The 
17-residue-long N terminus in huntingtin controls step-wise aggregation in solution and on 
membranes via different mechanisms. (2018)  J. Biol. Chem., 293, 2597-2605. PMID:29282287)

Q. Have you had any change in direction regarding your research or approach to a question that 
has the potential to affect your future work?
A. We have made a quantum leap with respect to how we now find and analyze biomarkers and 
therapeutics. The important new aspect here has been the use of molecular evolution techniques.

Q. What is unique about the Zilkha Institute as a home for your research?
A. The Institute provides a collaborative environment with a broad range of expertise and 
approaches that can be used to tackle neurodegenerative diseases.  

Ralf Langen PhD
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Brian Lee MD PhD
Assistant Professor, Department of Neurological Surgery

Areas of Research
• Neurophysiology

Dr. Lee's research program focuses on using clinical neurophysiology recordings as the basis for 
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 such as 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.

Q: If a donor were to offer you $100K for a pilot study, what would you choose to do?
A: I would like to start a pilot study to create deep brain stimulators (DBS) with sensing 
capabilities in order to create “smart” DBS systems that only provided stimulation to the brain 
when needed (closed-loop), as opposed to current generation DBS which stimulate continuously.

Q: Is there a recent publication or illustration that captures an interesting aspect of your 
research?
A: Engineering Artificial Somatosensation demonstrates that we can generate artificial sensation 
in humans for use in a closed-loop Brain-Computer Interface.  The restoration of sensation would 
be of tremendous impact for patients with stroke, spinal cord injury, or amputation.
(Lee, B., Kramer, D., Salas, M. A., Kellis, S., Brown, D., Dobreva, T., ... & Andersen, R. 
A. (2018). Engineering Artificial Somatosensation through Cortical Stimulation in Humans. 
Frontiers in Systems Neuroscience, 12. PMID: 29915532 PMCID: PMC5994581 DOI: 10.3389/
fnsys.2018.00024)

Q. What is unique about the Zilkha Institute as a home for your research?
A: The Zilkha Neurogenetic Institute is home to many scientists who are interested in studying 
the brain at different scales and viewpoints.  It is such a rich community for collaboration and 
discovery.
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Professor, Department of Neurological Surgery

Areas of Research
• Alzheimer Disease and Stroke

Dr. Mack’s translational science laboratory efforts focus on the role of inflammation and 
oxidative stress in the setting of stroke and cerebrovascular disease. His work has been supported 
by NIH grant funding through the NIEHS, NINDS, and NIA. Through interactions with mentors 
and collaborators at the University of Southern California’s Air Pollution and the Brain Network 
(AirPol Brain) and Alzheimer Disease Research Center (ADRC),  Dr. Mack has become 
especially interested in the effects of air pollution/particulate matter in the setting of stroke and 
cerebral hypoperfusion. He has assumed these understudied areas as a principal research focus.

Q. Is there a finding or achievement this past year about which you are particularly excited?
A: Our laboratory has demonstrated an important role for the complement cascade (C5 in 
particular) in white matter injury following particulate matter exposure. This provides a basis for 
future studies aimed at elucidating the mechanism of injury and possible targets for prevention.

Q: Have you had any change in direction regarding your research or approach to a question that 
has the potential to affect your future work?
A: We have previously studied the impact of inflammation and traffic related air pollution 
exposure on the brain. We have recently examined the effects of particulate matter in the carotid 
arteries and have found expression/upregulation of adhesion molecules in the vessel walls.

Q. What is unique about the Zilkha Institute as a home for your research?
A: The Zilkha Neurogenetic Institute provides a collaborative environment where researchers 
from related fields can work together to answer difficult scientific questions. There is a true sense 
of teamwork and collaboration among the investigators and their teams.

William Mack MD
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Areas of Research
• Chronic Inflammation

Chronic, immune-mediated inflammatory diseases are major causes of disability and mortality.  
In the premise that understanding the earliest events in development will lead to earlier diagnoses 
and to proactive therapies for such diseases, Dr. Austin Mircheff and his colleagues are studying 
pathogeneses of Osteoarthritis and, precursors of chronic inflammation, both of which cause Dry 
Eye Disease.

Q. Is there a finding or achievement this past year about which you are particularly excited? 
A. Our detailed paradigm for how environmental exposures, genetic risk factors, and other 
risk factors interact stochastically to promote development of multiple phenotypes of Chronic, 
Immune-Mediated Dacryoadenitis and Sjögren’s Syndrome is the culmination of many years of 
work.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would complete studies of new animal models of Chronic Immune-Mediated Dacryoadenitis 
and Sjögren’s Syndrome that were interrupted by a lapse in funding.

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research?
A. Mircheff, A.K., Y. Wang, B.X. Pan, L. Parsa, P. Nandoskar, C. Ding.  Molecular evidence for 
precursors of Sjögren’s foci in histologically normal lacrimal glands.  Int. J. Mol. Sci. 2019, 20, 
223; doi:10.3390/ijms20010223

Austin Mircheff PhD
Professor, Department of Physiology and Neuroscience
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Assistant Professor of Research, 
Department of Physiology and Neuroscience

Axel Montagne PhD

Areas of Research
• Alzheimer Disease and Stroke
• Alzheimer Disease and Related Disorders 
• Circuits

• Imaging
• Biophysics
• Brain
• Vascular

Q. Is there a finding or achievement this past year about which you are particularly excited?
A: I have been awarded 4 grants in 2019. I have gotten 2 pilot grants (University of Southern 
California ADRC and Fondation Leducq Transatlantic Network of Excellence) to study brain 
endothelial activation using cutting-edge micro-MRI methods in both Alzheimer’s disease (AD) 
and Small Vessel Disease mice. In addition, I am a co-principal investigator on a BrightFocus 
Grant where I study the cellular and molecular mechanisms by which maternal inflammation 
disrupts biological barrier – e.g., blood-placental barrier and blood-brain barrier-formation 
and function during and after pregnancy, leading to AD-like phenotypes in the adult offspring 
using cutting-edge MRI methods in live animals. Finally, I have been awarded a pilot project to 
develop dynamic contrast-enhanced (DCE)-MRI at 7T to investigate BBB integrity in the living 
human brain at the highest possible spatial and temporal resolutions. So far, I have optimized and 
used 1.5 and 3T magnets.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would design, develop, and test a fluorescent PET-MRI multiprobe contrast agent targeting 
cerebrovascular inflammation in animal models of Alzheimer’s disease (AD) and Small Vessel 
Disease (SVD). This will combine the high spatial resolution of MRI, the sensitivity of PET, and 
the microscopic confirmation of brain tissue analysis. This strategy has the potential to detect 
the earliest pathophysiological events that occur months prior to neuronal death and behavioral 
deficits in animal models, or years (likely decades) if we talk about human AD and SVD patients.

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research?
A: We published a clinical study earlier this year showing that blood-barrier breakdown can 
be detected early in mildly impaired people in specific temporal brain regions using MRI. 
Interestingly, we found that these regional vascular disturbances are independent of the classical 
AD biomarkers (e.g., amyloid and tau) that are significantly changed later in the course of the 
disease.
(Nation DA*, Sweeney MD*, Montagne A*, …Zlokovic BV. Blood–brain barrier breakdown 
is an early biomarker of human cognitive dysfunction. Nat Med. 25(2):270-276, 2019. 
PMID:30643288. *Equal contribution.)
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Mariangela Nikolakopoulou PhD
Assistant Professor of Research, 

Department of Physiology and Neuroscience

Areas of Research
• Brain
• Vascular

Q. Is there a finding or achievement this past year about which you are particularly excited? 
A. My recent studies published in Nature Neuroscience show that pericyte ablation leads to acute 
neurodegeneration and blood-brain barrier dysfunction. Pericyte-derived pleiotrophin plays a 
crucial role in providing trophic support to neurons thus promoting their survival, which can lead 
to therapeutic menas that can halt pathogenesis and disease progression.   

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would look for mechanisms that connect vasculature to remyelination in Multiple 
Sclerosis (MS). For instance, what factors are secreted by brain pericytes that can promote 
oligodendrocyte proliferation, differentiation and maturation that could be beneficial for MS 
patients. 

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research?
A. My previous work in Nature Medicine (May 2018) shows that pericyte deficiency is causing 
blood-brain barrier (BBB) dysregulation that leads to demyelination and axonal degeneration, 
thus providing significant insight to the field of Multiple Sclerosis (MS). In this study, we 
describe the deleterious effects of fibrin(ogen) on mature oligodendrocytes and show how 
fibrin(ogen) depletion can reverse BBB disruption and prevent oligodendrocyte death that may in 
the future serve as therapeutic targets for MS.
(Montagne A*, Nikolakopoulou AM*, Zhao Z*, Sagare AP, Si G, Lazic D, Barnes SR, Daianu 
M, Ramanathan A, Go A, Lawson EJ, Wang Y, Mack WJ, Thompson PM, Schneider JA, Varkley 
J, Langen R, Mullins E, Jacobs RE and Zlokovic BV. Pericytes play a critical role in the white 
matter health and disease (*equal contribution) (2018) Nature Medicine, 24(3):326-337, https://
doi.org/10.1038/nm.4482)
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Professor & Chair, Department of Otolaryngology

Areas of Research
• Hearing/Ear

Our 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, we develop novel technology to permit non-invasive 
imaging and functional testing of the cochlea. For example, we 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 we 
can now image is roughly two orders of magnitude better than what is currently available with 
the latest MRI or CT techniques. Our goal is to be able to identify why any given patient that 
comes to clinic has hearing loss and use this information to guide management.

John Oghalai MD
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Areas of Research
• Vascular

The broad interest of the Peti-Peterdi 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.

Q. Is there a finding or achievement this past year about which you are particularly excited? 
A. We discovered a new mechanism that plays a central role in controlling kidney tissue 
remodeling. We are now targeting this mechanism to enhance endogenous kidney repair, which 
also helps with improving the function of other systemic organs and the cardiovascular system.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would like to develop a human cell culture model for a master cell type in the kidney.

Q. Have you had any change in direction regarding your research or approach to a question that 
has the potential to affect your future work? 
A. We have started collaborating with investigators at Cornell University to explore and 
potentially bring 3-photon excitation fluorescence microscopy technology to USC.

Janos Peti-Peterdi MD PhD
Professor, Department of Physiology and Neuroscience
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Associate Professor, Department of Physiology and Neuroscience

Joyce Richey PhD

Areas of Research
• Neurophysiology
• Vascular Reactivity
• Metabolism

Currently we are exploring the potential mechanisms for the rapid and robust onset of non-
alcoholic fatty liver disease (NAFLD) and vascular reactivity with high fructose feeding in 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. 

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

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research? 
A. The recent publication demonstrating increased beiging of adipose tissue after global (CNS 
and peripheral) blockade of the cannabinoid receptor 1 (CB1), provides a potential mechanism 
as to how insulin sensitivity is improved independent of significant weight loss during such 
treatment. This finding begs for further investigation utilizing a peripheral CB1 antagonist, to 
avoid untoward effects with CNS blockade.
(Activation of NPRs and UCP1-independent pathway following CB1R antagonist treatment 
is associated with adipose tissue beiging in insulin resistant animal model. Malini S. Iyer, 
Rebecca L. Paszkiewicz, Richard N. Bergman, Joyce M. Richey….Morvarid Kabir. https://doi.
org/10.1152/ajpendo.00539.2018)

Q. What is unique about the Zilkha Institute as a home for your research?
A. I sincerely appreciate the professional and personal support from colleagues, including our 
chair/director. 
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Areas of Research
• Vascular

My research interests focus on renal physiology and pathophysiology, in particular the renal 
physiology of hypertension, both in acute and chronic settings, the basic hemodynamics of the 
kidney, and the development of nephropathy in various animal models. I also more recently 
started to study the role of a kidney-derived angiogenic hormone in maintaining a healthy 
vasculature throughout the body, and in the brain in particular. Cognitive impairment is a well-
known and common complication of chronic kidney disease, which led us to the hypothesis that 
a systemic angiogenic and neurotrophic imbalance, via kidney-to-brain crosstalk plays a major 
role in the pathogenesis and progression of dementia and Alzheimer disease.

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

Q. What is unique about the Zilkha Institute as a home for your research?
A. Working in the Zilkha Neurogenetic Institute has been very beneficial to our new kidney-
to-brain crosstalk project. As renal physiologists, it was a key element to be surrounded by 
neuroscientists who could provide us with the necessary knowledge of the brain that we were 
lacking.

Anne Riquier-Brison MD
Assistant Professor of Research, 

Department of Physiology and Neuroscience
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Assistant Professor of Research, 
Department of Physiology and Neuroscience

Areas of Research
• Alzheimer Disease and Related Disorders (Biomarkers of vascular injury)

Q. Is there a finding or achievement this past year about which you are particularly excited? 
A. In the past year, we have successfully developed novel, highly sensitive vascular injury 
biomarker assays to detect sPDGFRβ, cyclophilin A, and pleiotrophin in the Zlokovic laboratory. 
For example, elevated sPDGFRβ levels in cerebrospinal fluid indicate pericyte injury and blood-
brain barrier breakdown, which is an early biomarker of cognitive dysfunction in humans. Our 
assay could be used at different clinical locations to assess brain pericyte injury and vascular 
damage.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would be interested in studying how the deficiency of MSFD2A, which transports 
docosahexaenoic acid (DHA), and Glut1, which transports glucose across the blood-brain barrier, 
contribute to vascular and neuronal dysfunction in Alzheimer’s disease.  

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research? 
A. I have shared the illustration (below) from our article “3K3A-activated protein C blocks 
amyloidogenic BACE1 pathway and improves functional outcome in mice” published early 
this year in the Journal of Experimental Medicine. In this new study, we found that a stroke 
drug 3K3A-APC, which is in a clinical trial, can also protect the brain from the toxic effect of 
amyloid-beta toxin in a mouse model of Alzheimer’s disease.

Abhay Sagare PhD

Compared with a control (left), 3K3A-APC treatment (right) greatly reduces the accumulation of amyloid-β 
(green) in the brains of 5XFAD mice.
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Areas of Research
• Circuits

Derek Sieburth is interested in understanding the molecular mechanisms underlying the 
regulation of neurotransmitter secretion, how this impacts the function of underlying neuronal 
circuits that control behavioral output. The Sieburth lab uses C. elegans as a model organism 
for studying neuronal function, combining state-of-the-art behavioral, genetic, cell biological, 
and in vivo neuronal imaging techniques. The lab is interested in three major areas: 1) How does 
oxidative stress regulate the secretion of neuropeptides from dense core vesicles, 2) How does 
neuropeptide secretion deliver timing information from a pacemaker to control discrete rhythmic 
behaviors, and 3) how is mitochondrial sphingolipid signaling regulated by neuroendocrine 
signaling. 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. 

Q. Is there a finding or achievement this past year about which you are particularly excited?   
A. We identified a new role for the Parkinson protein LRRK2 in positively regulating 
neuropeptide release. This finding may further our understanding of how LRRK2 mutations lead 
to Parkinson disease.

Derek Sieburth PhD
Associate Professor, Department of Physiology and Neuroscience
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Assistant Professor, Department of Physiology and Neuroscience

Areas of Research
• Alzheimer Disease and Synaptic Functions

A main focus of the Siemer lab is to investigate the structure of protein fibrils found in 
neurodegenerative diseases such as Alzheimer’s, Parkinson’s and Huntington’s disease 
with the goal of facilitating the diagnosis and cure of these diseases. In addition, the Siemer 
lab investigates protein fibrils and aggregates that are similar in structure to those found in 
neurodegenerative diseases but have a beneficial function in the context of long-term memory. 
For all these projects, the lab uses nuclear resonance spectroscopy as its primary tool in 
combination with a variety of other biophysical techniques.

Q. Is there a finding or achievement this past year about which you are particularly excited?   
A. We are studying protein disorder which is increasingly recognized to be important for protein 
function and disease. The C-terminus of the protein huntingtin exon-1 important in Huntington’s 
disease is a good example of such protein disorder. To understand the flexibility of this protein 
domain better, we used molecular dynamics simulation a computational methods that was 
introduced to the lab by my graduate student Alexander (Sandy) Falk. Although we had very 
little experience with this technique, Sandy did everything right and the results of the simulations 
could explain our experimental finding perfectly, making us confident that our simulations 
showed a realistic picture of this protein domain.

Q. Have you had any change in direction regarding your research or approach to a question that 
has the potential to affect your future work? 
A. For the last 17 years, the focus of my research as been to determine the structure of protein 
fibrils that are important in neurodegenerative diseases and also functional contexts. When I 
started, no structures of these fibrils were known. Now where we understand these structures 
much better, I am excited to determine how these fibrils interact with other cellular components 
and drug candidates in order to help find cures for diseases such as Alzheimer.

Q. What is unique about the Zilkha Institute as a home for your research?
A. The Zilkha Neurogenetic Institute has a strong group that investigates the structure of proteins 
important in neurodegenerative disorders such as Parkinson’s, Alzheimer’s, and Huntington’s 
disease. This protein structure group is comprised of Dr. Ralf Langen’s, Dr. Tobias Ulmer’s and 
my lab. All of our labs share ideas and protocols on a daily basis, have common group meetings, 
and work on several projects in a highly synergistic fashion. 

Ansgar Siemer PhD
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Areas of Research
• Alzheimer Disease and Related Disorders
• Brain
• Cancer Immunotherapy

Q. What is unique about the Zilkha Institute as a home for your research?
A. Zilkha Neurogenetic Institute has provided me a nexus for my research interest, where I can 
interact with faculty that have engaging neuroscientific research.

Naomi Sta Maria PhD
Assistant Professor of Research, 

Department of Physiology and Neuroscience

We can quantify spatial and temporal biodistribution of directly 
labeled chimeric antigen receptor (CAR) modified human T-cells 
targeting cancer cells of interests, using simultaneous PET and 
MRI imaging. CAR-T cells are labeled with a radiolabel 89Zr-
oxinate and are administered to NSG mouse xenograph models of 
cancer.  
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Areas of Research
• Circuits
• Vision/Eye

• Brain
• Neurophysiology

Circuits
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.  Her lab has also developed 
quantitative methods to measure behavioral outputs.  Besides long-range neural pathways, they study local 
synaptic circuits using both in vitro and in vivo electrophysiological methods, assisted by newly developed 
retrograde and anterograde neural tracing techniques.  

Vision/Eye
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 achieved.  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.

Q. Is there a finding or achievement this past year about which you are particularly excited?   
A. We are excited about having identified a previously unknown neural pathway for transmitting aversive sensory 
stimuli to generate avoidance behavior.  This pathway, via medial septum in the basal forebrain, leads to the 
lateral habenula, which is a neural structure implicated in depression.  These findings provide insights into how 
negative emotion is generated in an aversive sensory environment.   

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would use the funds to support a study on how repetitive, chronic exposure to aversive sensory stimulation 
leads to changes in neural circuits that result in depression.

Q. Is there a recent publication or illustration that captures an interesting aspect of your research? 
A. The claustrum is a mysterious neural structure with its function unclear.  There has been a hypothesis that it 
might be involved in attention.  Using our recently developed method, we are able to label claustrum neurons 
selectively.  This will allow us to study functional roles of the claustrum in a spatially restricted and cell-type 
specific manner in the near future. (The illustration can be found on page 44)
(Zingg B, Dong HW, Tao HW, Zhang LI. (2018).  Input-output organization of the mouse claustrum. J Comp 
Neurol. 526(15):2428-2443.)

Huizhong Tao PhD
Professor, Department of Physiology and Neuroscience
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Professor, Department of Physiology and Neuroscience

Areas of Research
• Circuits

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, 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 and rats programmed to develop Alzheimer-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. Prof. 
Town’s lab has developed a 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, 
creating a valuable tool for understanding Alzheimer’s disease etiology and for testing cutting-
edge therapeutics pre-clinically.

Q. Is there a finding or achievement this past year about which you are particularly excited?   
A. The Town lab has demonstrated recently that peripheral macrophages can be “taught” to 
enter the brain and clear the sticky, toxic misfolded proteins (i.e., amyloid and tau aggregates) 
that earmark Alzheimer disease. However, the field still debates the exact nature of peripheral 
immunological influences on disease. This past year, we established a technique in our laboratory 
called intravital imaging, which uses multiphoton microscopy, allowing us to trace and serially 
follow peripheral immune cell migration and invasion into the brain, in addition to quantifying 
clearance of amyloid and tau, relatively non-invasively.

Q. Have you had any change in direction regarding your research or approach to a question that 
has the potential to affect your future work?
A. We have demonstrated the importance of appropriate immune responses in the context 
of AD by deleting immunosuppressive factors that are pathologically elevated in Alzheimer 
disease, including IL-10, TGF-beta and IRAK-M. By ‘re-balancing’ innate immunity back to 
homeostasis, we have proven that these cells can clear the toxic proteins that accumulate in the 
Alzheimer brain. We are now focusing on targeting cells specifically to further translate our 
animal findings into a therapeutic for human Alzheimer’s. We are achieving this goal by using 
tools such as cell-specific genome editing and a novel nanoparticle drug delivery system.

Terrence Town PhD
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Associate Professor, Department of Physiology and Neuroscience

Areas of Research
• Alzheimer Disease and Related Disorders
• Biophysics 

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, 
our research focusing on the CD33 receptor has the potential to make a decisive contribution to 
AD therapy.

Q. Is there a finding or achievement this past year about which you are particularly excited?   
A. We were able to reconstruct the amino acid composition of membrane proteins for the earliest 
forms of life on earth. This unexpected finding arose from pursuing a completely different 
scientific question.

Q. If a donor were to offer you $100K for a pilot study, what would you choose to do?
A. I would extend our studies into the molecular mechanisms of Alzheimer's disease. 
Specifically, how can the immune system be guided to clean up toxic protein deposits in the 
brain.

Q. Is there a recent publication or illustration that captures an interesting aspect of your 
research?
A. The amino acid frequencies of membrane proteins follow trends as indicated by solid lines 
indicative of universal principles of membrane protein assembly. (The illustration can be found 
on page 52)
(From PLoS One. 14(8):e0221372. 2019.)

Tobias Ulmer PhD
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Areas of Research
• Alzheimer Disease and Related Disorders
• Biophysics

Q: If a donor were to offer you $100K for a pilot study, what would you choose to do?
A: I have been working on a proposal with collaborators at the University of Southern California 
to develop novel Parkinson's Disease (PD) biomarkers. It would be very important to get funding 
for this work since there is a growing number of patients with PD due to an increasing aging 
population.

Q: Have you had any change in direction regarding your research or approach to a question that 
has the potential to affect your future work? 
A: I have been able to collaborate with faculty members from other departments to develop 
proposals that are interdisciplinary and translational.

Q. What is unique about the Zilkha Institute as a home for your research?
A: The Zilkha Neurogenetic Institute has a world-class research facility, an environment 
with faculty members who have diverse expertise and who are willing to collaborate. Such a 
supportive environment is useful to accomplish complex scientific objectives.

Jobin Varkey PhD
Assistant Professor of Research, 

Department of Physiology and Neuroscience
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Areas of Research
• Inflammation and endothelial dysfunction

Soluble epoxide hydrolase (sEH) is an important enzyme for metabolic and cardiovascular 
(CV) health; 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. 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 explore a 
novel mechanism of regulation of sEH in vivo in rats involving gut bacteria and bile acids.  
Understanding these mechanisms would lead to new therapeutic strategies in the treatment of 
diabetes or CV diseases. 

Q. Is there a finding or achievement this past year about which you are particularly excited?   
A. We have developed a novel approach of inferring in vivo soluble epoxide hydrolase (sEH) 
activity, called SAMI (Simultaneous Analysis of Multiple Indices), combining metabolomic 
determination and simultaneous analysis of all measurable plasma fatty acid epoxide-diol pairs.  
This approach, based on measurements in the blood, could be a crucial tool for human studies of 
sEH regulation. 

Q. Have you had any change in direction regarding your research or approach to a question that 
has the potential to affect your future work?
A. Our new analytical method SAMI, described above, has many potential applications to 
metabolomic studies.  We plan to apply this method to existing clinical data to test if we can 
extract information better or more than previously reported.  We also plan to apply for an NIH 
grant to further develop and generalize the method.  

Jang Youn PhD
Associate Professor, Department of Physiology and Neuroscience
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Gabriel Zada MD
Associate Professor, Department of Neurological Surgery

Areas of Research
• Brain Tumor Genomics and Epigenetics

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.

Q. Is there a finding or achievement this past year about which you are particularly excited?    
A. NIH-R01 funding for genomic analysis of pituitary tumors. We are the only NIH-funded lab 
in the U.S. looking at this subject.
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Areas of Research
• Neural Circuits and Sensory Processing Disorders

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.

Q: If a donor were to offer you $100K for a pilot study, what would you choose to do?
A: We would explore models for sensory processing disorders, with a focus on autism and AD 
models.

Li Zhang PhD
Professor, Department of Physiology and Neuroscience
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Zhen Zhao PhD
Assistant Professor, Department of Physiology and Neuroscience

Areas of Research
• Alzheimer Disease and Related Disorders
• Vascular

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 
central nervous system (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. 

My 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.

Q. Is there a finding or achievement this past year about which you are particularly excited?    
A. By analyzing and compare single-cell transcriptomic datasets obtained from mouse brains, 
we unexpectedly found a common molecular signature in the brain endothelial cells between 
mild TBI and aging. A transmembrane protein, TMEM252 with unknown functions is key to 
this common signature, and it is also dramatically upregulated in other pathological conditions 
including MCAo model of stroke and 5xFAD model of AD. More importantly, our new 
data indicate that TMEM252 is localized to endoplasmic reticulum (ER) and upregulation 
of TMEM252 triggers ER and mitochondria dysfunction, and a paraptosis-like cell death in 
endothelial cells. Therefore, our central hypothesis is that this molecular signature may be 
also exist in human AD patients and aged population as well, and drives the microvascular 
endophenotype by inducing endothelial dysfunction and ER-dependent cell death; this 
TMEM252-upregulation in pathological conditions and TMEM252-dependent endothelial 
dysfunction may be a common mechanism to microvascular injury in TBI and AD.

Q. Do you have a graduate student or postdoc whose work might be particularly engaging for a 
lay audience?  What is that person’s interests and hopeful trajectory?
A. Brock Pluimer is working on acid sensing G-protein coupled receptors at the blood-brain 
barrier, that has physiological relevance in chronic disease conditions, yet has been poorly 
understood. 
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Areas of Research
• Alzheimer Disease and Related Disorders
• Alzheimer Disease and Stroke
• Alzheimer Disease and Synaptic Functions
• Circuits

• Genomics
• Vascular
• Cell and Gene Therapy, Biologics, Biology of Risk 

Genes for Alzheimer’s Disease
• Imaging

I have a career-long focus studying the role of cerebral blood vessels in the pathogenesis and treatment of 
Alzheimer’s disease (AD) and stroke. My laboratory has shown at the molecular, cellular and systems level 
that dysfunction at the blood-brain barrier can precede neuronal dysfunction in both synapses and nerve cells 
contributing to neurodegeneration, cognitive impairment and AD pathology. These findings contributed to 
development of Phase 2/3 clinical trials in AD patients. Collaborating with Dr. Griffin’s group at Scripps, we co-
discovered vasculoprotective, neuroprotective, and anti-inflammatory activities of activated protein C (APC) and 
its cytoprotective-selective analogs in the central nervous system (CNS), including the receptor requirements and 
downstream signaling pathways. Our preclinical findings have been translated into successfully completed phase 
2 clinical trial of 3K3A-APC, a 2nd generation cytoprotective-selective APC analog, in ischemic stroke patients 
(Rhapsody 1), which led now to the next pivotal phase 3 efficacy and safety trial of 3K3A-APC in patients with 
ischemic stroke (Rhapsody 2). 

Current studies:
Vascular contributions to cognitive impairment 
We study humans at genetic risk for Alzheimer’s disease, and use transgenic models, and iPSC-based human 
models of the blood-brain barrier, neurovascular unit and brain-on-a-chip to understand how genes that carry 
risk for sporadic (e.g., APOE4, PICALM) and familial (e.g., APP, PSEN1) Alzheimer’s disease affect the 
cerebrovascular system at the molecular, cellular and systems level contributing to dementia, disease onset and 
progression. 

Cell therapy, gene therapy, biologics and small molecules
We are working on cellular and gene therapy approaches for AD using iPSC-derived human vascular cells 
(pericytes) that express different protective target genes, and/or vectors targeting different types of cells within the 
neurovascular unit to influence neuronal and synaptic function. We also study biologics such as activated protein 
C 2nd and 3rd generation analogs and mimetic peptides for white matter stroke, and/or Alzheimer’s disease and 
ALS. We work on drug screening with FDA-approved libraries of compounds to identify hits that influence genes 
and/or pathways  linked to Alzheimer’s disease. 

Biomarkers
We are working on early cerebral spinal fluid (CSF) and imaging neurovascular biomarkers of human cognitive 
dysfunction.   

Microbiome
Recently, we have initiated studies to understand the effect of gut microbiome on the blood-brain barrier in 
relation to neuronal and cognitive function using transgenic and human iPSC models. 

Berislav Zlokovic MD PhD
Director, Zilkha Neurogenetic Institute

Professor & Chair, Department of Physiology and Neuroscience
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Scientific Advancements
Research in the Frank 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 collaborators have characterized 
differential gene expression within tumors following 
exposure to these varied vascular environments. 
Secondly, our studies characterizing the role of long 
noncoding RNAs (lncRNAs) on glioma invasion have 
successfully employed CRISPR-interference assays 
to identify forty novel lncRNAs modulating glioma 
behavior. Current work is now evaluating mechanistic 
models for lncRNA effects on chemotherapy resistance. 
In addition, we have successfully expanded 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.

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

placenta which then alter the development of serotonin 
neurons in the fetal brain. The Bonnin lab started to 
investigate the short- and long-term consequences 
of major inflammation during pregnancy on blood-
placenta and blood-brain barriers formation and 
function in the offspring. This project uses cutting-
edge live MRI techniques in mice to explore vastly 
understudied mechanisms and factors contributing to 
Alzheimer’s disease etiology. The rigorous approach 
monitors prenatal inflammation effects on blood-
barriers formation and function longitudinally, 
from the fetal to the postnatal and adult stages of 
offspring life. These techniques are combined with 
behavioral measures and post-mortem histochemical 
quantification, throughout the lifespan, of specific 
molecular markers of blood-barriers establishment 
and function and of Alzheimer’s disease-related 
and neurovascular pathologies. Furthermore, the 
influence of “gene by environment interactions” is 
being investigated by testing the impact of prenatal 
inflammation on the severity of phenotypes in well-
characterized transgenic mouse models of Alzheimer’s 
disease. This project will provide invaluable 
insights and open new avenues of research into the 
developmental origins of this devastating disease.

Synaptic vesicle recycling, a process by which neurons 
recycle their used membrane and protein components, 
is crucial for sustaining reliable communication 
between neurons. The Karen Chang lab has recently 
discovered that a protein mutated in Autism and 
upregulated in Down syndrome coordinates different 
synaptic vesicle retrieval modes to ensure reliable 
neuronal functions. We have also gained mechanistic 
understanding into how neurons remodel their 
structures in order to adapt to changes in neuronal 
activity. We find that mitochondrial transport and 
function is important for maintaining synaptic strength 
and structural plasticity.  Furthermore, our collaboration 
with Dr. Min has been fruitful, and we found that a 
protein upregulated in Down syndrome modulates adult 
hippocampal neurogenesis. We will continue to identify 
novel molecules and signaling pathways important 
for neuronal function and plasticity, and to understand 
how perturbations in these pathways contribute to 
neurological disorders. 

"This project uses cutting-edge 
live MRI techniques in mice 
to explore vastly understudied 
mechanistms and factors 
contributing to Alzheimer’s 
disease etiology."

-Alexandre Bonnin
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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.

In pilot experiments the Robert Chow lab has 
shown that chronic low-level ingestion of plasticizers 
significantly increases Alzheimer’s Disease progression 
in a rodent model. These data, supported by a Dean’s 
Pilot Grant, illustrate how environmental factors may 
play an important role in chronic degenerative diseases.

We have identified a neuron in fetal brain that has 
never been described previously. In analyzing the 
combined electrophysiology and transcriptome data, 
we developed a bioinformatics pipeline that is already 
accessible to the general scientific community. We will 
publish a detailed description in spring 2020.

In collaboration with Prof. Cheng-Ming Chuong, we 
characterized the role of ion channels in 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 has been 
published in Nature Communications (Li A, Cho JH, 
Reid B, Tseng CC, He L, Tan P, Yeh CY, Wu P, Li Y, 
Widelitz RB, Zhou Y, Zhao M, Chow RH, Chuong CM. 
Calcium oscillations coordinate feather mesenchymal 
cell movement by SHH dependent modulation of 
gap junction networks. Nat Commun. 2018 Dec 
18;9(1):5377. doi: 10.1038/s41467-018-07661-5.). 

In collaboration with Michael Bonaguidi, Jon Russin, 
Charles Liu, and Jim Knowles, we have performed a 
combined electrophysiological, transcriptomic, and 
proteomics analysis of ictal vs nonictal neurons in the 
hippocampus resected from medial temporal sclerosis 
epilepsy (MTSE) patients. The ictal neurons show 
hybrid new neuron and astroglial markers.

Synapses at the Drosophila neuromuscular junction. Green is showing presynaptic active zones, red is showing 
postsynaptic glutamate receptors, and blue is outlining the neuronal membrane.
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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 the Marcelo Coba laboratory during 
the last years allowed us to integrate human genetics 
variant data, gain predictive, testable insight into how 
disease-associated variants in the synapse affect the 
response to synaptic activity and also translate human 
genetic findings into knowledge of how the function 
of this signaling network is affected by mutations 
associated with complex brain disease. 

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, the Coba 
laboratory was 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 allows 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.

The long term objective of the Mouse Connectome 
Project at USC 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, our Mouse Connectome 
Project has made significant progress over the last 7 
years. This past year, the Hong-Wei Dong lab has 
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 is featured on NIH Director, Dr. Francis 
S. Collins’ blog. Going forward, we are working on 
several other papers that aim to construct the wiring 
diagram of other brain structures, including the basal 
ganglia and amygdala.

"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."

-Hong-Wei Dong
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Ion transport across cell membranes using ion channels 
is the basis for all electrophysiological processes in 
living organisms. Dr. Robert Farley's 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.

During the past year, the Russell Jacobs lab has 
upgraded hardware and software on our Magnetic 
Resonance Imaging (MRI) scanner that allows for 
sophisticated diffusion weighted (DW) MRI scans. 
Refinements of DW-MRI analysis software in 
collaboration with Prof Yonggang Shi significantly 
enhances our ability to detect 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 changes 
during the development of neurodegenerative diseases, 
thus, shedding light on how physiological changes 
become manifest as behavioral changes. 

The Radha Kalluri lab has identified sub-groups of ion 
channels that appear to be different amongst vestibular 
neurons.  Our experiments counter a favored hypothesis 
regarding the role of particular ion channels in shaping 
the neural code of balance encoding neurons.  This 
recently published work (see below) was authored 
by previous Zach Hall Travel Awardee and recently 
graduated Neuroscience Graduate student, Christopher 
Ventura.

Our results in the auditory system reveal an intrinsic 
diversity in auditory neuron cell type that correlates 
with anatomical markers for intensity sensitivity.  Our 
work shows for the first time that sound intensity 
sensitivity could be controlled by auditory neurons 
themselves.  This work also provides a prediction 
model as a backdrop against which we can test 
neuronal sensitivities to noxious stimuli.  This work 
is in preparation for submission (Ventura CM, Kalluri 
R. Enhanced Activation of HCN Channels Reduces 
Excitability and Spike-Timing Regularity in Maturing 
Vestibular Afferent Neurons J Neurosci. 2019 Apr 10; 
39(15):2860-2876).

"Our experiments counter a favored 
hypothesis regarding the role of 

particular ion channels in shaping 
the neural code of balance encoding 

neurons."
-Radha Kalluri
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The Ralf Langen lab has an 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.
Work in the Brian 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, modeling 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.

The William 
Mack laboratory 
completed the fifth 
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 
demonstrated the 
synergistic effects 
of particulate matter 
exposure and 
chronic cerebral 
hypoperfusion on 
white matter injury 
and cognitive 

decline. The team has also documented MRI correlates 
of perfusion deficits and white matter injury in this 
experimental system. 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 continues to lead an 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. The second trainee is studying 
the blood spinal cord barrier.

The Tao Lab developed a method to selectively label neurons in the 
claustrum by injecting retrograde viral tracers in the retrosplenial cortex 
(RSP).
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Dr. Austin Mircheff and colleagues have proposed 
a detailed paradigm for how environmental 
exposures, genetic risk factors, and other risk factors 
interact stochastically to promote development of 
multiple phenotypes of Chronic Immune-Mediated 
Dacryoadenitis and Sjögren’s Syndrome.

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

The Janos 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.

Another recent focus of the Peti-Peterdi lab is the 
role of kidney-derived angiogenic hormone CCN1 to 
maintain a healthy vasculature in the brain. Preliminary 
data show diminished plasma CCN1 levels after 
nephrectomy, and robust apoptosis of brain endothelial 
cells in mice with kidney-specific CCN1 knockout. 
Furthermore, urine and plasma CCN1 levels increased 
with aging, and specifically in patients with mild 
cognitive impairment suggesting the detrimental effects 
of sustained high plasma CCN1 on the brain and 
cognitive function. The long-term translational purpose 
of these studies is to facilitate the development of new, 
brain vasculature-targeting diagnostic and therapeutic 
approaches for cognitive impairment.

This year the Derek Sieburth 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 activation of 
sphingosine kinase.

"Our simulations allow us to predict 
our experimental results with high 
accuracy making us confident that 

we obtained a realistic description of 
this protein domain despite its high 

flexibility."
-Ansgar Siemer
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The Ansgar Siemer lab previously discovered that 
the protein Orb2, important for long-term memory in 
fruit flies, can undergo a phase separation into protein 
droplets similar to other proteins involved in RNA 
processing. In the past year, we mapped which part 
of the protein is responsible for phase separation, 
characterized the conditions for phase separation, and 
found that Orb2 droplets quickly transform into long 
amyloid fibrils. We also followed up on our discovery 
that Orb2 binds the protein calmodulin. We found that 
this interaction prevents its ability to form amyloid 
fibrils and we established the expression of Orb2 in 
insect cells to test the effect of calmodulin on Orb2 
fibril formation in a cellular context. 

Our previous work has shown how important the 
C-terminus of the protein huntingtin exon-1 is to our 
understanding of toxicity in Huntington’s disease. 
To obtain a deeper structural understanding of the 
molecular ensemble formed by this highly flexible 
domain, we used molecular dynamics simulations, 
EPR, and NMR. Our simulations allow us to predict 
our experimental results with high accuracy making us 
confident that we obtained a realistic description of this 
protein domain despite its high flexibility.
In collaboration with the lab of Matthew Pratt at the 
University of Southern California, we made significant 
progress characterizing two different structures of 
the protein α-synuclein fibrils that are important for 
Parkinson’s disease. In collaboration with the lab of Dr. 
Louise Serpell at the University of Sussex (UK), the 
Siemer lab advanced the structural characterization of 
the protein tau important in Alzheimer’s disease.

During FY18, Dr. Huizhong Tao’s lab made three 
major discoveries.   First, they discovered a previously 
unrecognized bottom-up multisensory pathway via 
the medial septum (MS) to transmit innately aversive 
sensory signals and transform them into aversive 
emotion.  They also found that two different cell types 
in MS, glutamatergic and GABAergic neurons, play 
opposite roles in promoting and inhibiting aversion 
respectively.  

Second, they examined how sensory stimuli of different 
modalities interact to shape defensive behavior. We 
report that auditory-induced defensive flight behavior 
can be facilitated by somatosensory input in mice. 
This cross-modality modulation of defensive behavior 
is mediated by the projection from the primary 
somatosensory cortex (SSp) to the ventral sector of 
zona incerta (ZIv). Parvalbumin (PV)-positive neurons 
in ZIv, receiving direct input from SSp, mediate 
the enhancement of the flight behavior via their 
projections to the medial posterior complex of thalamus 
(POm). Thus, defensive flight can be enhanced in a 
somatosensory context-dependent manner via recruiting 
PV neurons in ZIv, which may be important for 
increasing survival of prey animals.   

Third, using a newly developed transgenic model for 
sparse labeling, they revealed morphological changes 
of spiral ganglion neuron processes during early 
development, which has not been studied before.  They 
discovered that the developmental pruning of the axonal 
processes is dependent on normal sensory activity.

The Terrence Town lab focus continues to be 
developing a treatment for Alzheimer disease by 
targeting inflammation and the immune system. Just 
recently, our group showed that a diet containing 
compounds found in green tea and carrots reversed 
Alzheimer's-like symptoms in mice genetically 
programmed to develop the disease (Mori et al., 2019). 
Also, the Town lab collaborated with international 
leaders in clinical Alzheimer’s research at McGill 
University in Canada (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 disease (Meyer et al., 2018). This work 
has important implications for Alzheimer’s research, 
because it directly links immune system proteins to the 
clinical syndrome. 

Lipid membranes modulate protein misfolding.
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Further, the Town lab has generated the first rat 
model of the Alzheimer Disease, one 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. 
Unlike their transgenic mouse cousins that develop 
‘senile’ plaques but fail to manifest ‘tangles’ and frank 
neuronal loss, these transgenic rats develop the full 
spectrum of Alzheimer pathologies. This makes them 
a valuable 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 industry partners to understand basic 
mechanisms of Alzheimer’s.

Membrane proteins allow cells to communicate and 
adhere with each other to form tissues, organs and 
ultimately whole organisms. The function of individual 
membrane proteins is determined by their respective 
three-dimensional structures. To represent diverse 
functions, structures inevitably need to be diverse, 
too. Structural diversity in most membrane proteins 
arises from variations in crossings and contacts of 
transmembrane helices, which may bias the use of 
specific building blocks of proteins (amino acids). To 
understand membrane protein assembly, composition 
and evolution, the Tobias Ulmer lab has analyzed 
all membrane protein sequences available to date. 
Specifically, we hypothesized that systematic changes 
in amino acid frequencies (f) occur as a function of 
the number of transmembrane helices (n). We were 
able to confirm this assumption and revealed different 
membrane protein assembly principles for 2≤n≤7, 
8≤n≤12 and n≥13. In contrast to the later n brackets, 
the integration levels of helix bundles continuously 
increased in the first, most populous bracket indicating 
the formation of single structural units (domains). 
The large size of the first bracket relates to a balance 
of polar and packing interactions that enlarges 
membrane protein diversity (helix-helix combinatorial 
possibilities). Based on f correlations between amino 
acids and different classes of organism, we could also 
estimate f for the earliest forms of life. Full details can 
be found in PLoS One. 14(8):e0221372. 2019.

The Jang-Hyun Youn lab's recent study demonstrated 
that in vivo sEH activity, assessed from plasma levels 
of its substrates and products, profoundly decreased 
after a meal in rats.  Interestingly, this effect was 
completely abolished in animals with gut bacteria 
depleted by antibiotic treatment, suggesting that gut-
bacteria-derived factor(s) may be responsible for the 
postprandial effect.  Gut bacteria convert primary bile 
acids, secreted after a meal, to secondary bile acids, 
such as deoxycholic acid (DCA) and lithocholic acid 
(LCA).  We discovered that LCA, but not DCA, had a 
potent effect to inhibit sEH activity measured in vitro.  
In addition, plasma LCA levels rose in rats after a meal, 
and this rise was absent in antibiotic-treated rats.  These 
data support the intriguing possibility that LCA may 
be an endogenous inhibitor of sEH and mediate the 
postprandial regulation of sEH activity.  We are now 
testing for causal relationships between LCA and sEH 
activity in vivo, and our future studies will focus on the 
role of this novel mechanism in various physiologies 
or pathologies.  We have also developed a new method 
for estimating sEH activity in vivo, which has been 
submitted for publication.  This method will be applied 
to existing clinical data for better or possibly new 
interpretations.  

The Gabriel Zada lab focuses translational research 
pertaining to genomics and targeted, precision 
molecular therapies for 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 2018-2019 focused 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 

"Ongoing work in the laboratory 
is studying the fate and function of 

renal stem cells, and their role in 
endogenous kidney repair."

-Janos Peti-Peterdi
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now being incorporated into tumor cell line models 
to test the effects of modulated gene expression on 
cell survival, invasion, and hormone production. 
Recent collaborations include leading a nationwide 
collaborative group called the Pituitary Adenoma 
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.  Our 
lab is now focusing on single cell RNA analysis of 
brain tumors.

The Li 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.

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

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. 
The Zhao Lab has 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.  

Co-localization of C5 complement and microglia in the corpus callosum of a mouse following 
10 weeks of nanoparticulate matter exposure
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A recent study by the Berislav Zlokovic lab, (Nation, 
Sweeney, Montagne….Zlokovic Nature Medicine 25, 
270-276, 2019) has shown that blood brain barrier 
(BBB) breakdown is an early biomarker of human 
cognitive dysfunction.  Although neurovascular 
dysfunction and BBB breakdown develop early in 
Alzheimer’s disease (AD) how they relate to changes 
in AD classical biomarkers Abeta and tau, which 
also develop prior to dementia, remains unknown. To 
address this question, we studied brain capillary damage 
using a novel cerebral spinal fluid (CSF) biomarker 
of BBB-associated capillary mural cell pericyte, a 
soluble platelet-derived growth factor receptor-β 
(sPDGFRβ), and regional BBB permeability using 
dynamic contrast-enhanced (DCE)-magnetic resonance 
imaging (MRI). Our data show that individuals with 
early cognitive dysfunction develop brain capillary 
damage and BBB breakdown in the hippocampus 
irrespective of Alzheimer’s Abeta and/or tau biomarker 
changes, suggesting that BBB breakdown is an early 
biomarker of human cognitive dysfunction independent 
of Abeta and tau. We reported that pericyte loss leads 
to circulatory failure and pleiotrophin depletion 
causing neuron loss (Nikolakopoulou, Montagne, 
Kisler, Dai, …Zlokovic BV, Nature Neuroscience 
22(7), 1089-1098, 2019). Pericytes are positioned 
between brain capillary endothelial cells, astrocytes 

and neurons. They degenerate in multiple neurological 
disorders. However, their role in the pathogenesis of 
these disorders remains debatable. Thus, we generated 
an inducible pericyte-specific Cre line and crossed 
pericyte-specific Cre mice with iDTR mice carrying 
Cre-dependent human diphtheria toxin receptor (DTR). 
After pericyte ablation with diphtheria toxin, mice 
developed an acute BBB breakdown, severe loss of 
blood flow, and a rapid neuron loss associated with loss 
of pericyte-derived pleiotrophin (PTN), a neurotrophic 
growth factor. Intracerebroventricular PTN infusions 
prevented neuron loss in pericyte-ablated mice despite 
persistent circulatory changes. Silencing pericyte-
derived PTN rendered neurons vulnerable to ischemic 
and excitotoxic injury. Our data demonstrate a rapid 
neurodegeneration cascade linking pericyte loss to 
acute circulatory collapse and loss of PTN neurotrophic 
support. These findings could have implications for the 
pathogenesis and treatment of neurological disorders 
associated with pericyte loss and/or neurovascular 
dysfunction. 

The Zlokovic lab also published two reviews in high 
impact journals (Sweeney, Kisler, Montagne, Toga, 
Zlokovic, Nature Neuroscience, 2018; Sweeney, Zhao, 
Montagne, Nelson, Zlokovic, Physiological Reviews, 
2019). 

Attendees of the poster session for the 9th Annual Zach Hall Lecture
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Frank Attenello:
• Tumor Section Scientific Chair, 2020 American Association of Neurological Surgery

Karen Chang:
• Participated in various grant reviews: NIH, Wellcome Trust, Alzheimer’s Society
• Session co-chair for the Genetic Society of America Drosophila Conference

Jeannie Chen:
• Invited speaker, FASEB meeting, The Biology and Chemistry of Vision, Steamboat Springs, CO, June 2019

Robert Chow:
• It was my sabbatical year, some of which I spent at the University of Otago, Dunedin, New Zealand, in the 

laboratory of Cliff Abraham. In addition to giving three guest lectures, I organized and conducted a patch 
clamp workshop that was attended by ~dozen students and postdocs. The workshop was highly rated (5/5 by all 
participants). 

• With Prof. Abraham, I discussed and hope to collaborate on a project to study the effects of plasticizers 
on synaptic plasticity, part of my larger interest in the potential role of plasticizers in the pathoetiology of 
Alzheimer’s Disease. 

Select Academic 
Activities and Achievements

Herklotz Seminar Room at full capacity during the 6th Annual Zilkha Symposium on 
Alzheimer's Disease and Related Disorders
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Russell Jacobs:
• Vice Chair - Institutional Animal Core & Use Committee (IACUC)

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

William Mack:
• Fellow of the American College of Surgeons
• President Elect: Society of Neurointerventional Surgeons
• Member at Large: Executive Committee of the CNS/AANS
• Scientific Oversight Committee: American Heart Association/ American Stroke Association

Austin Mircheff:
• Lecture, “Etiopathogeneses of Lacrimal Gland Autoimmune and Chronic Inflammatory Phenotypes,” 

Association for Research in Vision and Ophthalmology.  Minisymposium on “Lacrimal Gland Pathology and 
Regeneration.”  Vancouver, BC., April, 2019 

Axel Montagne
• Oct 11, 2018: Invited Lecture “Brain imaging of vascular dysfunction in CNS disorders”, 10th International 

Symposium on Neuroprotection and Neurorepair (ISN&N), Radebeul (Germany), https://www.
neurorepair-2018.de.

• Nov 1, 2018: Invited Lecture “Brain imaging of vascular dysfunction in CNS disorders”, Basic Sciences 
Symposium (Alzheimer’s disease and other neurodegenerative disorders), Loma Linda University, Loma Linda, 
CA (USA).

• Feb 8-11, 2019: Invited Lecture “Blood-Brain Barrier: Implications for White Matter Health and Disease”, 3rd 
Vascular Cognitive Impairment and Dementia (VCID) Translational Workshop, Carlsbad, CA (USA).

• March 16, 2019: Invited Lecture “Magnetic resonance imaging of vascular dysfunctions in Alzheimer’s disease” 
& Chair ‘Early AD Diagnosis I: Brain & Retinal Imaging’ session, Alzheimer’s Disease Conference 2019, 
Society for Brain Mapping and Therapeutics, Los Angeles, CA (USA).

• April 3rd-6, 2019: Invited Lecture “Brain imaging of vascular dysfunction in CNS disorders”, Cold Spring 
Harbor Laboratory (CSHL) Meeting, Imaging and function of the BBB/BRB in health and disease, Cold Spring 
Harbor, NY (USA).

• Feb 9, 2019: Speaker at USC Alzheimer’s Disease Research Center Participant and Family Appreciation Event. 
“What is the blood-brain barrier? How does it work?” This event celebrates participants, encourages family 
members to join studies at the ADRC, and includes short presentations from ADRC researchers about the most 
recent findings. This event helps the participants and families feel connected and appreciated by the ADRC 
faculty and staff. Broad Center Auditorium, Health Science Campus, Los Angeles, CA (USA)

"Traumatic brain injury (TBI) is a leading cause of injury, 
deaths, and disabilities in the United States and is considered 
the most robust environmental risk factor for Alzheimer’s 
disease."

-Zhen Zhao
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• Sept 14, 2019: Volunteer for ‘Hilarity for Charity’ – County Fair. Founded by Seth Rogen and Lauren Miller 
Rogen, Hilarity for Charity (HFC) is a national non-profit organization dedicated to raising awareness, inspiring 
change, and accelerating progress in Alzheimer’s care, research, and support, Beverly Hills, CA (USA).

Janos Peti-Peterdi:
• Program Committee, Renal Week of the American Society of Nephrology, San Diego, CA
• Standing member, PathoBiology of Kidney Disease (PBKD) Study Section, NIH

Ansgar Siemer:
• Co-organized the joint retreat for the Zilkha Neurogenetic Institute and the Department of Physiology and 

Neurosciences
Huizhong Tao:
• Organizer of the Zilkha Neurogenetic Institute seminar series
• Member, Neuroscience Graduate Program Director Nomination Committee.
• Panel organizer for the Winter Conference on Brain Research, Jan 2018

Jobin Varkey:
• Co-mentored Visiting Research Scholar, March 2018-Dec 2018
• Co-mentored Research Technician, January 2018-August 2018
• Co-mentored a PhD rotation student
• Reviewer of research grant for Swiss National Science Foundation (Bern, Switzerland) 

Jang Youn:
• Participant, 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"
• Served on the American Diabetes Association's Research Grant Review Panel

Li Zhang:
• Organized auditory research panel in Winter Conference on Brain Research 2019

The amino acid frequencies of membrane proteins follow trends as indicated by solid 
lines indicative of universal principles of membrane protein assembly.
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Berislav Zlokovic:
• 2019 USC Associates Award for Creativity in Research and Scholarship “the highest honor the university 

faculty bestows on its members for distinguished intellectual achievements”
• Asked by the Nobel Assembly at Karolinska Institutet, The Nobel Committee to nominate one or more 

candidates for the Nobel Prize in Physiology and Medicine for 3rd consecutive year
• Keynote speaker: Cerebral Vascular Biology 13th International Conference Miami, June 2019
• 15th Winter Brain and Heart Conference, Keynote, Sils Maria, Switzerland, Feb 2019
• Neuroimmune communications in health and disease Gordon Research Conference, Ventura, Keynote Jan 2019
• The Chair and speaker at the Society for Neuroscience 48th Annual Meeting in San Diego “Blood-brain barrier: 

structure, function and role in neurodegeneration”, Nov 2018
• Keynote Speaker American Neurological Association Atlanta Oct 2018
• The Raymond D. Adams Lecture, Massachusetts General Hospital, Harvard University, October 2018
• Named by Clarivate Analytics (former Thomson Reuters) as one of the top 1% of the most cited authors in 

Neuroscience and Behavior in 2018 for the 16th consecutive year
• The North American coordinator of a multi-institutional Leducq Transatlantic Network program “The 

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

• In May 2019, organized the 6th Annual Zilkha International Symposium on Alzheimer Disease and Related 
Disorders, “How Genetic, Neuronal and Vascular Factors Impact Brain Degeneration; Implications for 
Alzheimer’s disease and dementia,” at the Zilkha Neurogenetic Institute. A dozen nationally and internationally 
renowned speakers that are leading word experts in Alzheimer’s disease presented their unpublished work and 
shared their unpublished data

• The Zilkha Institute hosted the 9th Annual Zach Hall Lecture by David Holtzman MD (Washington University 
in St. Louis) on the link between Aβ and Tau in Alzheimer Disease.  

• The Zilkha Neurogenetic Institute and The University of Zurich Institute for Regenerative Medicine signed a 
Memorandum of Understanding in October 2018 to formalize their relationship developing common research 
projects between two institutions

• The Zilkha Neurogenetic Institute held a two-day faculty retreat in October 2018, convening over 100 faculty, 
staff and student researchers to share their scientific progress and explore new directions

"Synaptic vesicle recycling, a process by which 
neurons recycle their used membrane and 

protein components, is crucial for sustaining 
reliable communication between neurons."

-Jeannie Chen
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Frank Attenello:
• Traumatic Head Injury, First year medical student class, Keck School of Medicine
• Evaluation and treatment of Intracranial Aneurysms, First year medical student class, Keck School of Medicine

Alexandre Bonnin:
• Keck School of Medicine – Neuroscience Systems: 
• “Sedatives, hypnotics and anxiolytics” Lecturer; contact hours: 2
• “Antipsychotic drugs” Lecturer; contact hours: 2

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

lower GI, liver & gallbladder, and reproduction sections.

Jeannie Chen:
• Year 1 and Year 2 medical students, Microscopic Anatomy.
• INTD 500: Ethics and Accountability in Biomedical Research
• INTD 550: Introduction to Pathology
• MPTX500: Molecular Pharmacology and Toxicology I

Robert Chow:
• Organize and teach an intensive hands-on patch clamp workshop in my sabbatical laboratory at the University 

of Otago. 

Marcelo Coba:
• Foundations of Medical Sciences 1
• Neuroscience Graduate Program, NGP 524
• Microanatomy/year 2/KSOM

Hong-Wei Dong:
• NIIN 560 (Master of Neuroimaging and Informatics) 
• NGP core course NSCI525

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

PIs also guide undergrads and graduate students by helping them design and conduct experiments in their 
own laboratories.  Postdoctoral fellows who train in Zilkha laboratories, via their exposure to established 
research programs, are encouraged to develop their own experimental designs or avenues of exploration.  
Teaching takes on many forms in the world of biomedical research.
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Robert Farley:
• PHBI 572
• Med1 and Med2 lectures

Radha Kalluri:
• Lecturer in Neuroscience Graduate Program Core Course
• Physiology faculty for the Biology of the Inner Ear Summer Course at the Marine Biology Laboratory

Ralf Langen:
• INTD-531, Cell Biology
• INTD-549, Protein Chemistry and Structure
• Medical Student Teaching in Neuroscience Section

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

Austin Mircheff:
• INTD 531, Advanced Cell Biology. “Some of Nature’s Laws”
• INTD 531, Advanced Cell Biology. “How Cells Manipulate Nature’s Laws to Survive”
• PATH 553, Methods in Cellular and Clinical Pathology. “Analytical Subcellular Fractionation.”
• INTD 573, Medical Physiology.  “Gastrointestinal Physiology”
• MED I, Gastrointestinal Liver System.  “Digestion and Absorption”
• MED I, Gastrointestinal Liver System.  “Gastrointestinal Secretion”
• MED I, Gastrointestinal Liver System.  “G.I. Fluid and Electrolytes”
• MED I, Gastrointestinal Liver System.  “Integrated Response to a Meal”
• MED I, Gastrointestinal Liver System.  “Pancreas Physiology”
• MED I, Gastrointestinal Liver System.  “Gastrointestinal Physiology Review"
• Impact Internships - Health Sciences Immersion Program.  “Researching Chronic Inflammatory Disease and 

Formulating Treatment” 

Members of the Peti-Peterdi laboratory at work. On the left side is a room with the unique microscopy equipment that the research 
team uses to look inside the living and functioning kidney and the local tissue microenvironment during lupus development.
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Janos Peti-Peterdi:
• Year 2 medical students, renal block, Renal microanatomy, 4 lectures
• INTD572, Renal physiology, 4 lectures
• INTD660, Ion transport, 1 lecture
• Nephrology residents and fellows, 1 lecture

Joyce Richey:
• Meds 490
• HP 290

Ansgar Siemer:
• BIOC599 Foundations for Molecular Medicine 
• BIOC581 Toolbox for Biochemistry and Molecular Biology
• INTD549 Protein Chemistry
• INTD599 Scientific Professionalism

Huizhong Tao:
• Neuroscience Graduate Program Core Course NEUR-524
• Physiology Graduate Course INTD-573, System Physiology and Disease II

Terrence Town:
• PHBI 550 (Fall and Spring classes): Seminar in Advanced Cellular, Molecular and Systemic Physiology
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From left to right: Simon Hoerstrup, Berislav Zlokovic, Nina Zilkha, Roger Nitsch, Michael Zilkha
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Tobias Ulmer:
• “Protein Chemistry: Structure & Function” (INTD-549), lecturer and course coordinator
• PIBBS PhD program admission committee

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

Li Zhang:
• Lecture in Medical Physiology Spring 2019

Zhen Zhao:
• NSCI 524 - Advanced Overview of Neurosciences

Berislav Zlokovic:
• Mentoring:William Mack, Frank Attenello, Joshua Bakhsheshian
• Mentoring: Comments: 4 PHBI Research Faculty  

• Contact time: 34 hours  
• Prep time: 2 hours

"We seek to understand disease mechanisms and 
develop therapies through assaying spatiotemporal 
changes in structure and function with MRI and 
PET."

-Russell Jacobs
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Frank Attenello
• Berislav Zlokovic, Zilkha Neurogenetic Institute; NIH KL2 mentor, studying the effects of host pericyte 

modulation on glioma tumor growth
• William Mack, USC Department of Neurosurgery; Caleb Finch, USC Gerontology; Constantinos Sioutas, USC 

Viterbi School of Engineering; Todd Morgan, USC Gerontology; studying effects of nanoparticulate matter on 
neural stem cell behavior following ischemic stroke

• Min Yu, Broad Stem Cell Institute; molecular characterization of circulating tumor cells and corresponding 
brain metastases

• Nicholas Graham, USC Viterbi School of Engineering; glucose deprivation and targeted metabolic therapies in 
glioblastoma

Alexandre Bonnin
• Irina Burd, Johns Hopkins University; fetal brain imaging studies following maternal exposure to stress and 

antidepressant drugs
• Anne Andrews, UCLA; fast microdialysis studies to measure offspring neurochemical activity following 

prenatal exposure to stress and antidepressant drugs
• Gerard Karsenty, Columbia University; the role of a bone-derived molecule in fetal brain development
• George Anderson, Yale University; fetal, placental and maternal measures of biogenic amine.
• Thierry Fournier and Sophie Gil, University of Paris, France; transplacental drug transfer in human pregnancies
• Tracy Bale, U Penn; placental metabolism impact on fetal brain development
• Brian Lee, USC Departments of Neurological Surgery & Psychiatry; long-term effects of maternal inflammation 

on offspring brain function through electrophysiological recordings

Karen Chang
• Tai Min, Ulsan National Institute of Science and Technology (UNIST), Korea; investigating common molecular 

pathways altered in Down syndrome and Fragile X syndrome, two of the most common genetic causes of 
mental retardation

• Ralf Langen, Zilkha Neurogenetic Institute; examining the effects of post-translational modification on 
membrane protein functions

Jeannie Chen
• Alapakkam Sampath, UCLA; investigating the signal transfer from the photoreceptor sensory neurons to bipolar 

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

degeneration and during recovery from degeneration
• Ralf Langen, Zilkha Neurogenetic Institute; investigating mechanisms of mutant huntington induced cellular 

toxicity

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

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

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

• Gordon Fain, UCLA; mechanisms that regulate phototransduction in rod and cone photoreceptors.
• Vladimir Kefalov, Washington University; investigating proteins that regulate calcium concentration in rod and 

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

Robert Chow
• James Knowles, SUNY Downstate NY; correlate 
physiology and transcriptomics of single adult and 
fetal brain neurons in different biological and disease 
settings
• Oleg Evgrafov, SUNY Downstate NY. developing 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, USC Department of Pahtology; 
testing the role of electrical and calcium signaling in 
development of chick feather bud morphology
• Ralf Langen, Zilkha Neurogenetic Institute; 
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, Zilkha Neurogenetic Institute; 
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, USC Department of Neurosurgery; 
studying how cancer cells interact with brain neurons.

• Michael Bonaguidi, Broad Stem Cell Institute; Jonathan Russin, Charles Liu, William Mack, USC Department 
of Neurosurgery; creating an interdisciplinary team to study the mechanism of epilepsy

• Cliff Abraham, University of Otago, Dunedin, New Zealand; studying the role of monophthalates in altering 
synaptic plasticity (LTP, LTD) in hippocampal synapses

Calretinin is a molecular marker for a small sub-
group of vestibular afferents  
(A). Calretinin (CalR, red) is enriched in utricular 
hair cells and cup-like neuronal terminals. B-3 
tubulin (green) marks all vestibular afferents. CalR 
is also differentially enriched in: afferent fibers 
(B), cup-like terminals 
(C), and bipolar cell bodies 
(D).  C.M Ventura and R. Kalluri, unpublished.
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Marcelo Coba
• Thomas O’Dell, UCLA; collaborating on the role of TNiK, Shank3 and SYNGAP1 signaling in synaptic 

plasticity, learning and memory.
• Justin Ichida, Broad Stem Cell Institute; hiPSC cells for the study of neurodevelopmental processes in 

psychiatric disease.
• James Knowles, SUNY Donwstate NY; synaptic signaling complexes in Obsessive compulsive disorder and 

Schizophrenia.
• Ted Abel,University of Iowa; Shank3, Fmr1 and  AKAP signaling mechanisms associated to neurological 

disease.
• Marco Bortolato, Utah University; NMDAR signaling in the pathophysiological processes underlying impulsive 

aggression and related neurodevelopmental disorders (autism-spectrum disorder, ADHD, Tourette syndrome).
• Fengzhu Sun, USC Department of Computational Biology and Bioinformatics; analyzing of protein domains 

and their role in synaptic signaling complexes associated to Schizophrenia.
• Pat Levitt, USC-CHLA; determining Autism Risk factor MET interactome and its role in the developing 

synapse
• Fowzan S Alkuraya, King Faisal Specialist Hospital and Research Center, Saudi Arabia; 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, Broad Institute of MIT and Harvard; 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; Dlgap1 in obsessive compulsive disorder and schizophrenia
• Nicholas A. Graham, USC Viterbi School of Engineering; protein interactomes and Mass Spectrometry
• Steven Siegel, USC Department of Psychiatry; Ketamine in major depression ans astrocyte function

The t-tubule network (red) in Drosophila indirect flight muscles (blue) is important for excitation-
contraction coupling. Left image is from a wildtype fly, which shows regular T-tubule network. Right 
image is from a mutant fly that has motor dysfunction and severely disrupted T-tubule network.
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Hong-Wei Dong
• Li Zhang, Huizhong Tao, 
Zilkha Neurogenetic Institute; 
generating a cell atlas of the 
mouse spinal cord (BRAIN 
Initiative U01 project).
• X William Yang, UCLA; 
generating cell atlas using 
genetic sparse labeling 
techniques (BRAIN Initiative 
Project U01).
• Josh Huang, Cold Spring 
Harbor Laboratories; 
generating cell atlas of the 
mouse forebrain (BRAIN 
Initiative U19 Project).
• Byungkook Lim, UCSD; 
BRAIN Initiative U01 
Project.

• Joel Ecker and Ed Callaway, the Salk Institute; generating epigenetic cell atlas of the mouse brain (BRAIN 
Initiative U19 Project).

Robert Farley
• Van Ngo, Los Alamos National Laboratory; experimental design and manuscript writing for ion permeation 

projects
• Sergei Noskov, University of Calgary; experimental design and manuscript writing for ion permeation projects
• Darko Stefanovski, University of Pennsylvania; statistical analysis of simulation output and manuscript writing 

for ion permeation projects
• Robert Chow, Zilkha Neurogenetic Institute; experimental design for a separate project (Chow, PI) concerned 

with the role of complexin in mechanisms of hormone and neurotransmitter secretion
• Harvey Kaslow, USC Department of Physiology and Neuroscience; Alan Epstein USC Department 

of Pathology; molecular modeling and structure prediction of antibody-epitope interactions in cancer 
immunotherapy

Russell Jacobs
• Kristin James, Timothy James, BioProtonics, LLC; development of new MRI based technique for high 

resolution tissue texture analysis and applications in neurodegenerative disease animal models
• Terrence Town, Zilkha Neurogenetic Institute; 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, Broad Stem Cell Institute; 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, USC Translational Imaging Center; MR imaging of brain structure/function 
correlations in Octopus bimaculoides

• Alan Epstein, USC Department of Pathology; examine efficacy & mechanisms of CAR T- and NK-cell 
immunotherapies in mouse models of cancer

"Our data show that individuals with early 
cognitive dysfunction develop brain capillary 

damage and BBB breakdown in the hippocampus 
irrespective of Alzheimer’s Abeta and/or tau 

biomarker changes, suggesting that BBB 
breakdown is an early biomarker of human 

cognitive dysfunction independent of Abeta and 
tau."

-Berislav Zlokovic
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• Danny JJ Wang, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; 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, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; Developing high 
resolution MRI for modeling the mouse connectome with multi-shell diffusion imaging

• Elaine Bearer, University of New Mexico; using 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

• Berislav Zlokovic, Zilkha Neurogenetic Institute; 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; 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

• Wan Jiao, Andrea Lo, USC Department of Surgery; MRI studies of secondary lymphedema using rodent head/
neck model

• Eun Ji Chung, USC Department of Biomedical Engineering; imaging of nanoparticles that will have specificity 
to atherosclerotic plaque

Radha Kalluri
• Ruth Anne Eatock, University of Chicago; working on a computational model for defining information transfer 

in the vestibular sensory periphery (ongoing)
• Neil Segil, USC Department of Otolaryngology; Justin Ichida, Broad Stem Cell Institute; studying the 

molecular basis of neuronal differentiation in directly differentiated neurons (ongoing)
• Neil Segil, USC Department of Otolaryngology; Robert Chow, Zilkha Neurogenetic Institute; Sensory neuron 

diversity studied using single-cell RNA sequencing and patch-clamp electrophysiology
• Carolina Abdala, Christopher Shera, and Raymond Goldsworthy, USC Department of Otolaryngology; using 

otoacoustic emissions and behavior to non-invasively probe the status of mechanical transduction at low 
frequencies and in hearing impaired humans
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“Two representative dynamic contrast-enhanced (DCE) MRI scans showing vascular leakages in the 
hippocampus (HC) and parahippocampal gyrus (PHG) of a cognitively impaired individual (right panel) as 
opposed to a cognitively healthy individual (left panel) with healthy vessels.
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Ralf Langen
• Richard Roberts USC Department of Chemical Engeneering; using peptide library strategies for generating 

biomarkers and therapeutic molecules
• Jonathan Sachs, University of Minnesota; small molecule screens for finding misfolding inhibiting small 

molecule therapeutics
• Tobias Ulmer, Zilkha Neurogenetic Institute; combining NMR and EPR-based approaches to determine 

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

determine structures of amyloidogenic proteins involved in neurodegeneration
• Martin Kast, USC Department of Molecular Microbiology & Immunology;  investigating membrane-bound 

annexin A2 complexes as receptors for HPV entry
• Robert Chow, Zilkha Neurogenetic Institute;  investigating membrane-mediated toxicity of amyloidogenic 

proteins in Alzheimer’s disease and type-2 diabetes
• Songi Han, UCSB; 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 in St. Louis; interaction of huntingtin with profilin, a potential misfolding 

inhibitor

Brian Lee
• Richard Andersen, Caltech; developing a brain-computer interface (BCI) system in patients with spinal cord 

injury
• Robert Hampson, Wake Forest University; restoring active memory with hippocampal microstimulation
• Yonggang Shi, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; combining 

neurophysiology and MRI imaging techniques to treat epilepsy

William Mack
• Caleb Finch, USC Gerontology; and Constantinos Sioutas of USC Environmental Engineering; collaborating 

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

• Frank Attenello, Zilkha Neurogenetic Institute; studying the effect of particulate matter on neural stem cells in 
the setting of stroke

• Berislav Zlokovic, Zilkha Neurogenetic Institue; studying of the blood brain barrier in the setting of cerebral 
hypoperfusion, stroke and subarachnoid hemorrhage

"Huntingtin proteins with excessively high 
numbers of glutamine building blocks (>36 
consecutive glutamines) are known to cause 
Huntington disease."

-Ralf Langen
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Austin Mircheff
• C. Thomas Vangsness, Jr., USC Department of Orthopaedic Surgery; 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 Department of Otolaryngology. developing advanced imaging techniques that we use to 

understand the mechanisms of hearing loss
• Doug Epstein, U Penn; creating mutant mice with hearing loss so we may study them in our lab to understand 

the pathophysiology
• Jung-Bum Shin, University of Virginia; creating mutant mice with hearing loss so we may study them in our lab 

to understand the pathophysiology
• Chris Shera, USC Department of Otolaryngology; performing experiments to understand the mechanisms of 

cochlear otoacoustic emissions
• Natasha Mhatre, University of London, Ontario; studying active processes necessary for normal hearing in 

crickets
• Alan Cheng, Stanford; createing mutant mice with hearing loss so we may study them in our lab to understand 

the pathophysiology

Janos Peti-Peterdi
• Matthias Kretzler, Wenjun Ju, and Markus 
Bitzer, University of Michigan; the development 
of urinary CCN1 as a novel biomarker of kidney 
and cardiovascular diseases
• Andrew McMahon, Broad Stem Cell 
Institute; analysis of the macula densa cell 
molecular fingerprint
• Dominique Eladari and Regine Chambrey, 
INSERM, France; working novel electrolyte 
transport mechanisms in the distal nephron
• Paola Romagnani, University of Florence, 
Italy;  studying Intrarenal stem cells

• Matthew Butler, University of Bristol, UK; studying the role of the glomerular glycocalyx
• John Mullins, University of Edinburgh, UK; studying the role of renin cells in vascular remodeling
• Wilhelm Kriz, University of Heidelberg, Germany; studying the structure/function features of the glomerular 

filtration barrier
• 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, CHLA; studying the role of amniotic fluid-derived stem cells in kidney repair
• Valter Longo, USC Viterbi School of Engineering; studying the mechanism of kidney and liver regeneration

"We find that mitochondrial transport 
and function is important for 
maintaining synaptic strength and 
structural plasticity."

-Karen Chang
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• Alicia McDonough, USC, Department of Physiology and Neuroscience; studying the role of the intra-renal 
renin-angiotenisn system

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

repair

• Giuseppe Remuzzi of University of Bergamo, Italy; clinical study of a new therapeutic approach to kidney 
regeneration

• Jochen Reiser, Rush University; Sanja Sever, Harvard University; studying the effects of suPAR on the 
glomerular filter

• Inderbir Gil, USC Department of Urology; human translational studies on the macula densa renal tissue repair 
mechanism

• Chaim Jacob, USC Department of Medicine; studying the role of glomerular immune cells in lupus nephritis
• Berislav Zlokovic, Zilkha Neurogenetic Institute; 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 Department of Neurology; development of urinary CCN1 as a novel biomarker of 

cognitive impairment in aging and Alzheimer’s disease
• Ananth Karumanchi, Cedars-Sinai Medical Center; studying new players and mechanisms in systemic 

angiogenic balance and related vascular diseases
• Detlef Schlondorff, Mount Sinai Medical Center, Icahn School of Medicine; Cells and mechanisms involved in 

the influx of inflammatory cells into Bowman's capsule and the consequences for crescentic glomerulonephritis
• Christopher Xu, Cornell University; Use of 3-photon excitation fluorescence microscopy for intravital kidney 

imaging

Left panel shows the MRI maximum intensity projection (MIP) image and the manually drawn regions of interest (ROIs). 
We can quantify spatial and temporal biodistribution of directly labeled chimeric antigen receptor (CAR) modified human 
T-cells targeting cancer cells of interests, using simultaneous PET and MRI imaging. CAR-T cells are labeled with a 
radiolabel 89Zr-oxinate and are administered to NSG mouse xenograph models of cancer. 
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Joyce Richey
• Jang Youn, PhD, USC Department of Physiology and Neuroscience; Interaction of Gut Microbiota and High-

sodium, Low-potassium Diet in Altering Plasma Triglyceride Profiles Revealed by Lipidomics Analysis
• Christopher Lee, Department of Radiology; Jack Berger, Department of Anesthesiology; Gligor Gucev, 

Department of Anesthesiology; Examining the role of the endocannabinoid system in the perioperative period: 
pain, inflammation, and insulin resistance

• Richard Bergman, Cedars-Sinai Diabetes and Obesity Research Institute; Generating manuscripts from findings 
obtained from cannabinoid receptor antagonism studies in an animal model

• John Carpten, Department of Translational Genomics; Addressing cancer disparities and diversifying the 
scientific workforce pipeline (CARE2). Co-investigator on recently awarded U54 grant that includes, University 
of Florida and Florida A&M University.

Derek Sieburth
• Robert Chow, Zilkha Neurogenetic Institute; examining how calcium regulates the release of neurotransmitters 

in real time from living tissue (using Total Internal Reflection Fluorescence Microscopy)
• Lillian Schoofs, University of Leuven, Belgium; Biochemically de-orphanizing G protein coupled receptors by 

identifying neuropeptide interacting partners

Ansgar Siemer
• Ralf Langen, Zilkha Neurogenetic Institute; studying the structure and dynamic of toxic huntingtin fibril 
• Kausik Si, Stowers Institute for Medical Research; studying the structure of the functional amyloid Orb2 

responsible for long-term memory
• Martin Kast, USC Department of Molecular 
Microbiology and Immunology; Human 
papillomavirus membrane interaction
• Janine Kirstein, FMP Berlin; huntingtin-
chaperone interaction
• Matthew Pratt, USC Department of 
Chemistry; α-synuclein fibrils
• Louise Serpell, University of Sussex (UK); 
tau fibrils
• Jeffery Savas and Robert Vassar, 
Northwestern University;  Aβ strains
• Holger Wille, University of Alberta; 
vaccines for prion disease.

Huizhong Tao
• Jeannie Chen, Zilkha Neurogenetic Institute; studying cortical responses after reversal of retinal degeneration
• Li Zhang, Zilkha Neurogenetic Institute; studying common inhibitory mechanisms underlying visual and 

auditory cortical processing, cell types and anatomy of cortico-spinal neurons
• Ying Xiong, Chongqing Key Laboratory of Neurobiology, Third Military Medical University, China; studying 

synaptic mechanisms for functional heterogeneity of cortical neurons
• Yimin Zhou, UCSD; studying cell types and anatomy of cortico-spinal neurons
• Kun Zhang, UCSD; studying cell types and anatomy of cortico-spinal neurons
• Hongwei Dong, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; studying cell types and 

anatomy of cortico-spinal neurons

"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."

-Li Zhang
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• Long Cai, Caltech; 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
• Dong Song, USC Department of Biomedical Engineering; studying in vivo responses of zona incerta and 

analysis of their interactions with a neural network model

Terrence Town
• John Breitner, Judes Poirier, McGill University, Canada; determining efficacy and mechanism of non-steroidal 

anti-inflammatory drugs for the prevention of Alzheimer’s disease
• Tarek Fahmy, Yale University; evaluating a next-generation nanoparticle drug delivery system for prevention 

and treatment of Alzheimer’s disease and pediatric brain cancer
• Benjamin Wolozin, Boston University; investigating angiotensin receptor signaling in our novel transgenic 

Alzheimer rat model
• Li-Huei Tsai, MIT; understanding the therapeutic effects of music in the fight against Alzheimer’s disease
• Erol Fikrig, Yale University; interrogating neuro-immune mechanisms of West Nile encephalitis
• Richard A. Flavell, Yale University; developing mouse models with human immune systems as a critical tool to 

examine stem cell graft tolerance vs. rejection
• Caleb Finch, USC Department of Gerontology; working to understand the role of pollution on brain 

inflammation and Alzheimer’s disease pathology in pre-clinical animal models
• Helena Chui, USC Department of Neurology; validating observations that my group has made in mouse models 

using human Alzheimer patient samples
• Paul Thompson, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; evaluating our TgF344-

AD rat model using next-generation MRI-based imaging approaches
• Russell Jacobs, Zilkha Neurogenetic Institute; performing 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
• Marina Lynch, Trinity College Institute for Neuroscience, Ireland; investigating communication between the 

innate and the adaptive immune systems. With USC graduate students Kwok Im, researching the effects of 
TH17 T cells on innate immune clearance in Alzheimer disease

Closed loop BCI - Diagram of a cortical-based brain-machine interface for neuroprosthetics with 
sensory feedback to the somatosensory hand area. Sensors on the robotic hand provide information 
via electrical stimulation of the hand area of somatosensory cortex (S1).
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• Scott Fraser, USC Department of Biomedical Engineering; evaluating how pathological levels of interleukin-10 
change the metabolism of macrophages and impair their ability to clear amyloid plaques

• Hyungjin Eoh, USC Department of Molecular Microbiology and Immunology; addressing the metabolic 
changes in macrophages exposed to interleukin-10 and amyloid

• Chirstian Pike, USC Department of Gerontology; Sex and Gender in Alzheimer's (SAGA) grant program using 
Alzheimer’s rat model
• Robert Chow, Zilkha Neurogenetic Institute; 
investigating how widely spread plasticizers that 
we daily ingest can affect our brains and promote 
development of Alzheimer disease

Tobias Ulmer
• Woojin An, USC Department of Biochemistry and 
Molecular Medicine; collaborating on histone protein 
structure and interactions
• Ralf Lange, Zilkha Neurogenetic Institute; 
collaborating on the role of huntingtin in Huntington's 
disease
• Chungho Kim, Korea University in Seoul; role of 
integrin receptor cell

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

triglyceride profiles revealed by lipidomics analysis
• Bruce Hammock, UC Davis; Regulation of soluble epoxide hydrolase in vivo in rats by gut bacteria and bile 

acids
• Richard Watanabe, USC Department of Preventive Medicine; Estimation of soluble epoxide hydrolase in vivo 

from plasma oxylipins
• Darko Stefanovski, University of Pennsylvania School of Veterinary Medicine; Assessment of soluble epoxide 

hydrolase activity in vivo: a metabolomic approach
• Pei-an Betty Shih, UCSD; Assessment of soluble epoxide hydrolase activity in vivo: a metabolomic approach

Gabriel Zada
• John Carpten, Bodour Salhia, USC Department of Translational Genomics Department. 
• Joshua Neman, USC Department of Neurological Surgery; focusing on meningioma research.  
• Additional collaborations at USC have been established with the Farnham laboratory.

Li Zhang
• Hongwei Dong, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; Brain connectome and 

brain-spinal cord connectome
• Huizhong Whit Tao, Zilkha Neurogenetic Institute; Sensory information processing
• Qilong Ying, Broad Stem Cell Institute; generating transgenic rats
• 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

Using Parkinson’s disease markers to identify novel candidate genes.
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Zhen Zhao
• Berislav Zlokovic, Zilkha Neurogenetic Institute; investigating the role LRP1 in maintaining BBB integrity, the 

mechanism of pericytes in controlling BBB functions
• Jae Jung, USC Department of Molecular Microbiology and Immunology;  investigating the role TRIM9 in 

regulating CNS inflammation, and neuroprotection in stroke and traumatic brain injury
• Jianf-fu Chen, USC School of Dentistry; investigating the cellular mechanism of Zika virus induced 

microcephaly in 3D organoid, investigate the role of IGF2-mediated pericyte to neuronal crosstalk during 
neuronal development

• Pinghui Feng, USC Department of Molecular Microbiology and Immunology; investigating herpes simplex 
virus infection induced pathogenesis in brain

• Qiming Liang, Shanghai Institute 
of Immunology, Jiaotong University; 
investigating the Zika capsid mediated 
blockage of host Dicer-dependent microRNA 
machinery
• Li Zhang, Zilkha Neurogenetic Institute; 
Justin Ichida, Broad Stem Cell Institute; 
understanding blast brain injury
• Young-Kwon Hong, USC Department 
of Surgery; Ching-Ling Lien, CHLA; 
understanding the impact of TBI on brain’s 
lymphatic system

• Fernando Gomez-Pinilla, UCLA; investigating impact of TBI on brain’s drainage system
• Li Qian, University of North Carolina; Fan Gao, Caltech; understanding vascular aging using single cell 

sequencing

Berislav Zlokovic
• Arthur Toga, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; imaging living human brain 

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

in animal models of human diseases with vascular deficits
• Helena Chui, USC Department of Neurology; providing scientific and administrative leadership for USC 

Alzheimer’s Research Disease Center; 
• Lon C. Schneider, USC Department of Neurology; collaborating within Alzheimer’s Research Disease Center; 
• Hong-Wei Dong, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; tract tracing 

connectomics in mouse models of Alzhiemrs’ disease 
• Russell Jacobs, Zilkha Neurogenetic Institute; BBB and blood flow studies in models of neurological disorders
• David Holtzman, Washington University in St. Louis; cell-specific role of apoE within the neurovascuylar unit 

on vascular pathology, neurodegenerative disorder and Alzheimer’s amyloid-beta and tau pathology
• John Griffin, Scripps Institute; working on APC pathways in white matter and therapeutic opportunity for white 

matter stroke
• William Mack, Zilkha Neurogenetic Institute; hypoperfusion injury to white matter
• Scott Fraser, Department of Biomedical Engineering; working on systems biology comparisons from Zebra fish 

to rodent models

"A crucial problem that has 
impeded progress in translational 
research is the integration of 
different models of brain disease."

-Marcelo Coba
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• Justin Ichida, Broad Stem Cell Institute; in vitro and in vivo trials with 3K3A-APC in human C9-derived iMN 
and TDP43 mouse ALS model, iPSC-derived PICALM mutations in AD, and single nuclear RNAseq analayis 
of the BBB in mouse and human models

• Rudy Tanzi, Massachusetts General Hospital, Harvard Medical School; PICALM mutations in AD
• Washington University Alzheimer’s Disease Research Center; 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, New York Medical 
Center; examining CSF biomarkers of blood-
brain barrier injury in cognitively normal and 
depressed individuals
• Pat Lyden, Cedars-Sinai Medical Center; 
preparation for Phase 3 pivotal clinical trial for 
stroke with 3K2A-APC
• Caleb Finch, USC Department of 
Gerontology; examining the blood-brain barrier 
permeability by imaging in animal models 
exposed to environmental pollution
• Jae Jung, USC Department of Molecular 
Microbiology and Immunology; brain-specific 
TRIpartite Motif protein 9 in stroke and brain 
trauma models and Zika virus and BBB
• Michael Harrington, Huntington Medical 
Research Institute, Pasadena; CSF biomarkers 
and imaging BBB integrity in APOE4 carriers 
and non-carriers
• Daniel Nation, UC Irvine; CSF and imaging 
biomarkers in individuals at high risk for 

hypertension and effects of apoE genotype
• John Morris, Washington University in St. Louis; imaging and CSF biomarkers and APOE and PSEN1 genotype
• Anne Fagan, Washington University in St. Louis; CSF biomarkers and APOE and PSEN1 genotype
• Tammie Benzinger, Washington University in St. Louis; imaging vascular biomarkers in mild cognitive 

impairment
• Judy Pa, USC Mark and Mary Stevens Neuroimaging and Informatics Institute; structural and functional 

connectivity, neuroimaging, AD and MCI
• John Ringman, USC Department of Neurology; AD, PSEN1, ADAD, imaging and biomarkers
• Eric Reiman, Banner Alzheimer’s Institute; neuroimaging, genomics, biomarkes, APOE genotype
• Richard Caselli, Mayo Clinic; neuroimaging, genomics and biomarkers
• Anne Joutel, University of Paris, France; imaging ColIV mutant mice
• Joanna Wardlaw, University of Edinburgh, Scotland; small vessel disease of the brain
• Sandra Black, University of Toronto, Canada; small vessel disease of the brain
• Fan Guo, Caltech; nuclear RNAseq program on mouse and human BBB
• Marcelo Coba, Zilkha Neurogenetic Institute; proteomics program on mouse and human BBB 

Photo Credit: Li Zhang



69

Publications

• Buchanan IA, Lin M, Donoho DA, Patel A, Ding L, Amar AP, Giannotta SL, Mack WJ, Attenello F. Predictors 
of Venous Thromboembolism After Nonemergent Craniotomy: A Nationwide Readmission Database Analysis. 
World Neurosurg 2019 Feb;122:e1102-e1110

• Buchanan IA, Donoho DA, Patel A, Lin M, Wen T, Ding L, Giannotta SL, Mack WJ, Attenello F Predictors of 
Surgical Site Infection After Non-Emergent Craniotomy: A Nationwide Readmission Database Analysis. World 
Neurosurg. 2018 Aug 24. pii: S1878-8750(18)31885-0. doi: 10.1016/j.wneu.2018.08.102.

• Babadjouni R, Wen T, Donoho DA, Buchanan IA, Cen SY, Friedman RA, Amar A, Russin JJ, Giannotta SL, 
Mack WJ, Attenello FJ. Increased Hospital Surgical Volume Reduces Rate of 30- and 90-Day Readmission 
after Acoustic Neuroma Surgery. Neurosurgery. 2019 Mar 1;84(3):726-732

• Wen T, Yu VX, Wright JD, Goffman D, Attenello F, Mack WJ, D'Alton M, Friedman AM. Postpartum length 
of stay and risk for readmission among women with preeclampsia.J Matern Fetal Neonatal Med. 2018 Aug 
19:1-241.

• Bakhsheshian J, Ding L, Tang A, Wen T, Patel A, Strickland BA, Rennert R, Amar A, Gruen P, Giannotta S, 
Mack W, Attenello F. Safety-net hospitals have higher complication and mortality rates in the neurosurgical 
management of traumatic brain injuries. World Neurosurg. 2018 Jul 25. pii: S1878-8750(18)31612-7.

• Wen T, Wright JD, Goffman D, D'Alton ME, Mack WJ, Attenello FJ, Friedman AM. Postpartum venous 
thromboembolism readmissions in the United States. Am J Obstet Gynecol. 2018 Jul 11. pii: S0002-
9378(18)30570-2. doi: 10.1016/j.ajog.2018.07.001. 

"Publish or perish" is a phrase coined to describe the pressure in academe to continually publish academic 
work to sustain or further one's career.  And while it is true that successful publications bring attention 
to scholars and their institutions, and this does help with continued funding and promotions, it is equally 
true that publishing in peer-reviewed scientific journals pushes the field in new directions by creating a 
dialogue between researchers on a given topic.  

Reporting new research progress is vital to advancing research and is an essential part of the scientific 
method.  Authors describing experiments or calculations must supply enough details that an independent 
researcher could repeat the experiment to verify the results.  Each journal article becomes part of the 
permanent scientific record.  An essential part of a scientific article is citation of earlier work. The impact 
of articles and journals is often assessed by counting citations—those instances when one’s work is cited 
in a succeeding article by another researcher—the accumulation of which contributes to a citation impact.

The most prestigious journal in a field tends to be highly selective in terms of the articles it will choose 
for publication, and usually will also have the highest impact factor.  Some publications like Science or 
Nature, have earned a reputation for only publishing articles that mark a fundamental breakthrough in 
their respective fields.  Researchers who have a high citation impact and who publish in high-impact 
journals, are typically viewed as leaders in the field. 
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Citalopram Mitigates Maternal Stress Effects on Fetal Brain 
Development. ACS Chem Neurosci 10, 3307-3317.

• Ranzil, S., Ellery, S., Walker, D. W., Vaillancourt, C., Alfaidy, N., Bonnin A, Borg, A., Wallace, E. M., Ebeling, 
P. R., and Erwich, J. J. (May 2019). Disrupted placental serotonin synthetic pathway and increased placental 
serotonin: Potential implications in the pathogenesis of human fetal growth restriction. Placenta 84, 74-83.
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Long term effects of neonatal exposure to fluoxetine on energy balance: A systematic review of experimental 
studies. Eur J Pharmacol., 833, 298-306.

• Choi, C., Kim, T., Chang, K.T., and Min, K.T. (2019). DSCR1-mediated TET1 splicing regulatesmiR-124 
expression to control adult hippocampal neurogenesis. Embo J. doi: 10.15252/embj.2018101293

• Vinberg F, Peshenko IV, Chen J, Dizhoor AM, Kefalov VJ. Guanylate Cyclase Activating Protein Isoforms 1 
and 2 Regulate Phototransduction and Light Adaptation in the Mouse Cones, J Biol Chem, 2018, 293:7457-
7465.

• Wang T, Reingruber J, Woodruff ML, Majumder A, Camarena A, Artemyev NO, Fain GL, Chen J. J Biol 
Chem, 2018, 293:15332-15346. 
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compensates for defects in rhodopsin phosphorylation in the presence of endogenous arrestin-1. Front Mol 
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Understanding the common 
mechanism of microvascular injury in 
traumatic brain injury and Alzheimer’s 
disease
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• Yue WWS, Silverman D, Ren X, Frederiksen R, Sakai K, Yamashita T, Shichida Y, Cornwall MC, Chen J, Yau 
K-W. Effect of a single active transducin molecule in retinal rods. Proc Natl Acad Sci USA, 2019,116(11):5144-
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Apr;16(2):026017. doi: 10.1088/1741-2552/aaf92b. Epub 2018 Dec 18. PMID: 30560810. All experiments were 
conducted in the Chow laboratory. 

• Babos KN, Galloway KE, Kisler K, Zitting M, Li Y, Shi Y, Quintino B, Chow RH, Zlokovic BV, Ichida 
JK. Mitigating Antagonism between Transcription and Proliferation Allows Near-Deterministic Cellular 
Reprogramming. Cell Stem Cell. 2019 Oct 3;25(4):486-500.e9. doi: 10.1016/j.stem.2019.08.005. Epub 2019 
Sep 12. PMID: 31523028, Electrophysiology experiments were conducted in the Chow laboratory. 

• Li R, Zhu M, Li J, Bienkowski MS, Foster NN, Xu H, Ard T, Bowman I, Zhou C, Veldman MB, Yang XW, 
Hintiryan H, Zhang J, Dong HW. Precise segmentation of densely interweaving neuron clusters using G-Cut. 
Nat Commun. 2019 Apr 4;10(1):1549. doi: 10.1038/s41467-019-09515-0.

• Bienkowski MS, Bowman I, Song MY, Gou L, Ard T, Cotter K, Zhu M, Benavidez NL, Yamashita S, Abu-
Jaber J, Azam S, Lo D, Foster NN, Hintiryan H, Dong HW. Integration of gene expression and brain-wide 
connectivity reveals the multiscale organization of mouse hippocampal networks. Nat Neurosci. 2018 
Nov;21(11):1628-1643. doi: 10.1038/s41593-018-0241-y. Epub 2018 Oct 8.

View of the 7Tesla PET-MRI control room at the Functional Biological Imaging 
Center at the Zilkha Neurogenetic Institute.
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• Aydogan DB, Jacobs R, Dulawa S, Thompson SL, Francois MC, Toga AW, Dong H, Knowles JA, Shi Y. When 
tractography meets tracer injections: a systematic study of trends and variation sources of diffusion-based 
connectivity. Brain Struct Funct. 2018;223(6):2841-58. Epub 2018/04/18. doi: 10.1007/s00429-018-1663-8. 
PubMed PMID: 29663135; PMCID: PMC5997540.

• Zingg B, Dong HW, Tao HW, Zhang LI. Input-output organization of the mouse claustrum. J Comp Neurol. 
2018 Oct 15;526(15):2428-2443. doi: 10.1002/cne.24502.  PMID: 30252130.

• Montagne A, Nikolakopoulou AM, Zhao Z, Sagare AP, Si G, Lazic D, Barnes SR, Daianu M, Ramanathan A, 
Go A, Lawson EJ, Wang Y, Mack WJ, Thompson PM, Schneider JA, Varkey J, Langen R, Mullins E, Jacobs 
RE, Zlokovic BV. Pericyte degeneration causes white matter dysfunction in the mouse central nervous system. 
Nat Med. 2018;24(3):326-37. Epub 2018/02/06. doi: 10.1038/nm.4482. PubMed PMID: 29400711; PMCID: 
PMC5840035.

• Bearer EL, Manifold-Wheeler BC, Medina CS, Gonzales AG, Chaves FL, Jacobs RE. Alterations of functional 
circuitry in aging brain and the impact of mutated APP expression. Neurobiology of Aging. 2018;70:276-90. 
doi: https://doi.org/10.1016/j.neurobiolaging.2018.06.018.

• Sweeney MD, Montagne A, Sagare AP, Nation DA, Schneider LS, Chui HC, Harrington MG, Pa J, Law M, 
Wang DJJ, Jacobs RE, Doubal FN, Black SE, Nedergaard M, Benveniste H, Dichgans M, Iadecola C, Love 
S, Bath PM, Markus HS, Salman RA, Allan SM, Quinn TJ, Kalaria RN, Werring DJ, Carare RO, Touyz RM, 
Williams SCR, Moskowitz MA, Katusic ZS, Lutz SE, Minshall RD, Rehman J, Davis TP, Wellington CL, 
González HM, Yuan C, Gottesman RF, Hughes TM, Arvanitakis Z, Schneider JA, Drewes LR, Finch CE, 
Toga AW, Wardlaw JM, Zlokovic BV. Vascular dysfunction - The disregarded partner of Alzheimer's disease. 
Alzheimers Dement. 15(1):158-167, 2019. PMID:30642436. (29 citations)

• Ventura CM, Kalluri R. Enhanced Activation of HCN Channels Reduces Excitability and Spike-Timing 
Regularity in Maturing Vestibular Afferent Neurons J Neurosci. 2019 Apr 10; 39(15):2860-2876. 

• Ko, J., Isas, J.M., Sabbaugh, A., Yoo, J.H., Pandey, N.K., Ladinsky, M., Wu, W.L., Rohweder, H., Weiss, A., 
Macdonald, D., Langen, R., Patterson, P.H., Khoshnan, A. Identification of distinct conformations associated 
with soluble and oligomeric assemblies of mutant huntingtin (2018). Human Molecular Genetics, 27, 2330, 
PMID: 29912367

• Taylor, J.R., Fernandez, D.J., Thornton, S.M., Skeate, J.G., Lühen, K.P., DaSilva, D.M., Langen, R., Kast, 
W.M., Heterotetrameric annexin A2/S100A10 (A2t) is essential for oncogenic human papillomavirus trafficking 
and capsid disassembly, and protects virions from lysosomal degradation (2018). Scientific Reports, 8, 11642. 
PMID:30076379 

• Bravo-Arredondo JM, Kegulian NC, Schmidt T, Pandey NK, Situ AJ, Ulmer TS, Langen R. The Folding 
Equilibrium of Huntingtin Exon-1 Monomer Depends on its Polyglutamine Tract. J Biol Chem. doi: 10.1074/
jbc.RA118.004808, 2018

• Kahraman, O., Langen, R., Haselwandter, C.A. Directed supramolecular organization of N-BAR proteins 
through the regulation of H0 immersion depth. (2018) Scientific Reports, 8, 16383, PMID: 30401832

• Vasquez-Montes, V., Vargas-Uribe, M., Pandey, N.K., Rodnin, M.V., Langen, R., Ladokhin, A.S.  Lipid-
Modulation of Membrane Insertion and Refolding of the Apoptotic Inhibitor Bcl-xL. (2019) BBA Proteins and 
Proteomics, 1867, 691-700. PMID: 31004798

• Rovere, M., Powers, A.E., Pitino, J.C., Fonseca-Ornelas, L., Patel, D.S., Achille, A., Langen, R., Varkey, J., 
Bartels, T. E46K-like α-synuclein mutants increase lipid interactions and disrupt membrane selectivity. (2019) J. 
Biol. Chem., 294, 9799-9812. PMID:31048377
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• Rawat A, Langen R, Jobin Varkey*. Membranes as modulators of amyloid protein misfolding and target 
of toxicity. BBA Biomembranes (ISSN: 0005-2736), 2018, BBA -Biomembranes 1860, 1863–1875. 
*Corresponding author 

• Rovere M, Powers AE, Jiang H, Pitino JC, Ornelas LF, Patel DS, Achille A, Langen R, Jobin Varkey, Bartels 
T. Journal of Biological Chemistry (Print ISSN 0021-9258. Online ISSN 1083-351X), 2019, 2019, 294 (25), 
9799-9812.

• Saif-ur-Rehman, M., Lienkämper, R., Parpaley, Y., Wellmer, J., Liu, C., Lee, B., ... & Klaes, C. (2019). 
SpikeDeeptector: A deep-learning based method for detection of neural spiking activity. Journal of Neural 
Engineering. PMID: 31042684 DOI: 10.1088/1741-2552/ab1e63

• Kramer, D. R., Barbaro, M. F., Lee, M., Peng, T., Nune, G., Liu, C. Y., ... & Lee, B. (2019). 
Electrocorticographic changes in field potentials following natural somatosensory percepts in humans. 
Experimental Brain Research, 1-13. PMID: 30796470 DOI: 10.1007/s00221-019-05495-1

• Barbaro, M. F., Kramer, D. R., Nune, G., Lee, M. B., Peng, T., Liu, C. Y., ... & Lee, B. (2019). Directional 
tuning during reach planning in the supramarginal gyrus using local field potentials. Journal of Clinical 
Neuroscience. PMID: 31023574 DOI: 10.1016/j.jocn.2019.03.061

• Lee, M. B., Kramer, D. R., Peng, T., Barbaro, M. F., Liu, C. Y., Kellis, S., & Lee, B. (2019). Brain-Computer 
Interfaces in Quadriplegic Patients. Neurosurgery Clinics. PMID: 30898278 DOI: 10.1016/j.nec.2018.12.009

• Kramer, D. R., Kellis, S., Barbaro, M., Salas, M. A., Nune, G., Liu, C. Y., ... & Lee, B. (2019). Technical 
considerations for generating somatosensation via cortical stimulation in a closed-loop sensory/motor brain-
computer interface system in humans. Journal of Clinical Neuroscience. PMID: 30711286 DOI: 10.1016/j.
jocn.2019.01.027

• Barbaro, M. F., Chesney, K., Kramer, D. R., Kellis, S., Peng, T., Blumenfeld, Z., ... & Kalayjian, L. A., Lee, B. 
(2019). Dual responsive neurostimulation implants for epilepsy. Journal of Neurosurgery, 1(aop), 1-7. PMID: 
30684944 DOI: 10.3171/2018.8.JNS181362

• Strickland BA, Bakhsheshian J, Rennert RC, Fredrickson VL, Lam J, Amar A, Mack W, Carey J, Russin JJ. 
Descending Branch of the Lateral Circumflex Femoral Artery Graft for Posterior Inferior Cerebellar Artery 
Revascularization. Oper Neurosurg (Hagerstown). 2018 Sep 1;15(3):285-291

Attendees of a weekly Zilkha Seminar Series 
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• Ravina K, Strickland BA, Rennert RC, Fredrickson V, Bakhsheshian J, Chien M, Mack W, Amar A, Russin 
JJ. Fusiform vertebral artery aneurysms involving the posterior inferior cerebellar artery origin associated with 
the sole angiographic anterior spinal artery origin: technical case report and treatment paradigm proposal. J 
Neurosurg. 2018 Oct 1:1-7 

• Ravina K, Strickland BA, Rennert RC, Chien M, Mack WJ, Amar AP, Russin JJ. A3-A3 Anastomosis in the 
Management of Complex Anterior Cerebral Artery Aneurysms: Experience With in Situ Bypass and Lessons 
Learned From Pseudoaneurysm Cases. Oper Neurosurg (Hagerstown). 2018 

• Babadjouni R, Patel A, Liu Q, Shkirkova K, Lamorie-Foote K, Connor M, Hodis DM, Cheng H, Sioutas C, 
Morgan TE, Finch CE, Mack WJ. Nanoparticulate matter exposure results in neuroinflammatory changes in the 
corpus callosum. PLoS One. 2018 Nov 5;13(11

• Tafreshi AR, Landau MJ, Mack WJ, Cen SY, Amar AP. Commentary: Trends in the Use of Deep Brain 
Stimulation for Parkinson Disease. Neurosurgery. 2018 Dec 1;83(6):E244-E256. 

• Luttrull MD, Boulter DJ, Kirsch CFE, Aulino JM, Broder JS, Chakraborty S, Choudhri AF, Ducruet AF, Kendi 
AT, Lee RK, Liebeskind DS, Mack W, Moritani T, Roca RP, Shah LM, Sharma A, Shih RY, Symko SC, 
Bykowski J. ACR Appropriateness Criteria® Acute Mental Status Change, Delirium, and New Onset Psychosis. 
Expert Panel on Neurological Imaging:,  J Am Coll Radiol. 2019 May;16(5S):S26-S37

• Gopalakrishna R, Bhat NR, Zhou S, Mack WJ. Cell signaling associated with internalization of 67 kDa laminin 
receptor (67LR) by soluble laminin and its implication for protection against neurodegenerative diseases.Neural 
Regen Res. 2019 Sep;14(9):1513-1514. doi: 10.4103/1673-5374.255965. 

• Arthur AS, Abecassis IJ, Abi-Aad KR, Albuquerque FC, Almefty RO, Aoun RJN, Barrow DL, Bederson J, 
Bendok BR, Ducruet AF, Fanous AA, Fennell VS, Flores BC, Griessenauer CJ, Kim LJ, Levitt MR, Mack 
WJ, Mascitelli J, Min E, Mocco J, Morr S, Nerva JD, Richards AE, Schirmer CM, See AP, Snyder KV, Tian F, 
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• Fredrickson VL, Strickland BA, Ravina K, Rennert RC, Donoho DA, Buchanan IA, Russin JJ, Mack WJ, 
Giannotta SL. State of the Union in Open Neurovascular Training. World Neurosurg. 2019 Feb;122:e553-e560.

• Strickland BA, Bakhsheshian J, Rennert RC, Fredrickson VL, Lam J, Amar A, Mack W, Carey J, Russin JJ. 
Descending Branch of the Lateral Circumflex Femoral Artery Graft for Posterior Inferior Cerebellar Artery 
Revascularization. Oper Neurosurg (Hagerstown). 2018 Sep 1;15(3):285-291

• Dacus MR, Nickele C, Welch BG, Ban VS, Ringer AJ, Kim LJ, Levitt MR, Lanzino G, Kan P, Arthur AS; 
Endovascular Neurosurgery Research Group (ENRG). Matricidal cavernous aneurysms: a multicenter case 
series.J Neurointerv Surg. 2019 Feb 27. *Mack WJ is a collaborator on this publication

"The goal is to understand how the brain plans movements, and in 
turn, integrates sensory feedback for error correction."

-Brian Lee
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Management of Complex Anterior Cerebral Artery Aneurysms: Experience With in Situ Bypass and Lessons 
Learned From Pseudoaneurysm Cases. Oper Neurosurg (Hagerstown). 2018 

• Babadjouni R, Patel A, Liu Q, Shkirkova K, Lamorie-Foote K, Connor M, Hodis DM, Cheng H, Sioutas C, 
Morgan TE, Finch CE, Mack WJ. Nanoparticulate matter exposure results in neuroinflammatory changes in the 
corpus callosum. PLoS One. 2018 Nov 5;13(11

• Tafreshi AR, Landau MJ, Mack WJ, Cen SY, Amar AP. Commentary: Trends in the Use of Deep Brain 
Stimulation for Parkinson Disease. Neurosurgery. 2018 Dec 1;83(6):E244-E256. 

• Luttrull MD, Boulter DJ, Kirsch CFE, Aulino JM, Broder JS, Chakraborty S, Choudhri AF, Ducruet AF, Kendi 
AT, Lee RK, Liebeskind DS, Mack W, Moritani T, Roca RP, Shah LM, Sharma A, Shih RY, Symko SC, 
Bykowski J. ACR Appropriateness Criteria® Acute Mental Status Change, Delirium, and New Onset Psychosis. 
Expert Panel on Neurological Imaging:,  J Am Coll Radiol. 2019 May;16(5S):S26-S37

• Gopalakrishna R, Bhat NR, Zhou S, Mack WJ. Cell signaling associated with internalization of 67 kDa laminin 
receptor (67LR) by soluble laminin and its implication for protection against neurodegenerative diseases.Neural 
Regen Res. 2019 Sep;14(9):1513-1514. doi: 10.4103/1673-5374.255965. 

• Arthur AS, Abecassis IJ, Abi-Aad KR, Albuquerque FC, Almefty RO, Aoun RJN, Barrow DL, Bederson J, 
Bendok BR, Ducruet AF, Fanous AA, Fennell VS, Flores BC, Griessenauer CJ, Kim LJ, Levitt MR, Mack 
WJ, Mascitelli J, Min E, Mocco J, Morr S, Nerva JD, Richards AE, Schirmer CM, See AP, Snyder KV, Tian 

F, Walcott BP, Welz ME. Vascular. Oper 
Neurosurg (Hagerstown). 2019 May 17

• Fredrickson VL, Strickland BA, Ravina K, 
Rennert RC, Donoho DA, Buchanan IA, Russin 
JJ, Mack WJ, Giannotta SL. State of the 
Union in Open Neurovascular Training. World 
Neurosurg. 2019 Feb;122:e553-e560.

• Jones, IA, M. Wilson, R. Togashi, B. 
Han, A.K. Mircheff, C.T. Vangsness, Jr.  A 
randomized, controlled study to evaluate the 
efficacy of intra-articular, autologous adipose 
tissue injections for the treatment of mild-
to-moderate knee osteoarthritis compared 
to hyaluronic acid: a study protocol.  BMC 
Musculoskelet. Disord. 19:383 (2018).

• Mircheff, A.K., Y. Wang, B.X. Pan, L. 
Parsa, P. Nandoskar, C. Ding.  Molecular 
evidence for precursors of Sjögren’s foci in 
histologically normal lacrimal glands.  Int. 
J. Mol. Sci. 2019, 20, 223; doi:10.3390/
ijms20010223

Microscopic image of the living kidney, in which the individual 
endothelial cells that line the inner layer of blood vessels and are 
damaged in lupus are illuminated in different colors. The ball-
shaped structure in the center is a glomerulus, one of the millions of 
the kidney’s small filtering units. Due to the cells’ unique color ID, 
the fate and regeneration of blood vessels can be tracked using the 
special microscopy technique applied in the Peti-Peterdi laboratory.
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• Sweeney MD*, Kisler K*, Montagne A*, Toga AW, Zlokovic BV. The role of brain vasculature in 
neurodegenerative disorders. Nat Neurosci.;21(10):1318-1331, 2018. PMID:30250261. *Equal contribution. (48 
citations)

• Sweeney MD, Zhao Z, Montagne A, Nelson AR, Zlokovic BV. Blood-brain barrier: from physiology to disease 
and back. Physiol Rev.;99(1):21-78, 2019. PMID:30280653. (53 citations)
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HC, Law M, Toga AW, Zlokovic BV. Blood–brain barrier breakdown is an early biomarker of human cognitive 
dysfunction. Nat Med. 25(2):270-276, 2019. PMID:30643288. *Equal contribution. (54 citations)

• Nikolakopoulou AM*, Montagne A*, Kisler K*, Dai Z*, Wang Y, Huuskonen MT, Sagare AP, Lazic D, 
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PMID:31235908. *Equal contribution.

• Montagne A, Huuskonen MT, Rajagopal G, Sweeney MD, Nation DA, Sepehrband F, D’Orazio LM, 
Harrington MG, Chui HC, Law M, Toga AW, Zlokovic BV. Undetectable gadolinium brain retention in 
individuals with an age-dependent blood-brain barrier breakdown in the hippocampus and mild cognitive 
impairment. Alz Dement. In press. Accepted July 22nd, 2019.

• Wardlaw J, Benveniste H, Nedergaard M, Zlokovic BV, Mestre H, Lee H, Doubal F, Brown R, Ramirez J, 
MacIntosh B, Tannenbaum A, Ballerini L, Rungta R, Boido D, Sweeney MD, Montagne A, Charpak S, Joutel 
A, Smith K, Black S, and colleagues form the Fondation Leducq Transatlantic Network of Excellence on the 
Role of the Perivascular Space in Cerebral Small Vessel Disease. Perivascular Spaces in the Brain: Anatomy, 
Physiology, and Contributions to Pathology of Brain Diseases. Nat Rev Neurol. In press. Accepted Sept 3rd, 
2019.

• Nation DA, Sweeney MD, Montagne A, Sagare AP, D’Orazio LM, Pachicano M, Sepehrband F, Nelson AR, 
Buennagel D, Liu CY, Harrington MG, Benzinger TLS, Fagan AM, Ringman JM, Schneider LS, Morris JC, 
Chui HC, Law M, Toga AW, Zlokovic BV (2019) Blood-brain barrier breakdown is an early biomarker of 
human cognitive dysfunction. Nature Medicine 25, 270-276.

• Lazic D*, Sagare AP*, Nikolakopoulou AM, Griffin J, Vassar R, Zlokovic BV. 3K3A-activated protein C 
blocks amyloidogenic BACE1 pathway and improves functional outcome in mice (*equal contribution) (2019) 
Journal of Experimental Medicine. https://doi.org/10.1084/jem.20181035

• Koeppen J.*, Nguyen A.Q.*, Nikolakopoulou A.M., Garcia M., Hanna S., Woodruff S., Obenaus A., Ethell 
I.M. Functional consequences of excessive synaptogenesis following astrocyte-specific deletion of ephrin-B1 in 
the adult hippocampus (*equal contribution) (2018) Journal of Neuroscience, 38(25):5710-5726, doi: 10.1523/
JNEUROSCI.3618-17.2018 

• Dewey JB, Xia A, Müller U, Belyantseva IA, Applegate BE, Oghalai JS. Mammalian Auditory Hair Cell 
Bundle Stiffness Affects Frequency Tuning by Increasing Coupling along the Length of the Cochlea. Cell Rep. 
2018 Jun 5;23(10):2915–27. 

• Recio-Spinoso A, Oghalai JS. Unusual mechanical processing of sounds at the apex of the guinea pig cochlea. 
Hear Res. 2018; 

• Dong W, Xia A, Raphael PD, Puria S, Applegate BE, Oghalai JS. Organ of Corti vibration within the intact 
gerbil cochlea measured by volumetric optical coherence tomography and vibrometry. J Neurophysiol. 2018 Oct 
3;jn.00702.2017.

• Oghalai JS. What makes a great surgeon? Laryngoscope 2019;129:533–4. 
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• Gabouer A, Oghalai J, Bortfeld H. Hearing parents’ use of auditory, visual, and tactile cues as a function of 
child hearing status. Int J Comp Psychol 2018;31:1–27.

• Dewey JB, Applegate BE, Oghalai JS. Amplification and suppression of traveling waves along the mouse 
organ of Corti: evidence for spatial variation in the longitudinal coupling of outer hair cell-generated forces. J 
Neurosci 2019:2608–18. 

• Du T-T, Dewey JB, Wagner EL, Cui R, Heo J, Park J-J, Francis SP, Perez-Reyes E, Guillot SJ, Sherman NE, 
Xu W, Oghalai JS, Kachar B, Shin J-B (2019). 
LMO7 deficiency reveals the significance of the 
cuticular plate for hearing function. Nat Commun. 
Dec 8;10(1):1117. 

• Riquier-Brison ADM, Sipos A, Prókai Á, Vargas 
SL, Toma I, Meer EJ, Villanueva KG, Chen 
JCM, Gyarmati G, Yih C, Tang E, Nadim B, 
Pendekanti S, Garrelds IM, Nguyen G, Danser 
AHJ, Peti-Peterdi J. The macula densa prorenin 
receptor is essential in renin release and blood 
pressure control. Am J Physiol Renal Physiol. 
315(3):F521-F534, 2018. 

• Butler MJ, Ramnath R, Kadoya H, Desposito 
D, Riquier-Brison A, Ferguson JK, Onions 
KL, Ogier AS, ElHegni H, Coward RJ, Welsh 
GI, Foster RR, Peti-Peterdi J, Satchell SC. 
Aldosterone induces albuminuria via matrix 
metalloproteinase-dependent damage of the 
endothelial glycocalyx. Kidney Int. 95: 94-107, 
2019.

• Zhang Y, Riquier-Brison A, Liu T, Huang Y, 
Carlson NG, Peti-Peterdi J, Kishore BK. Genetic 
Deletion of P2Y2 Receptor Offers Long-Term 
(5 Months) Protection Against Lithium-Induced 
Polyuria, Natriuresis, Kaliuresis, and Collecting 
Duct Remodeling and Cell Proliferation. Front. 
Physiol. 9:1765, 2018.

• Schiessl IM, Fremter K, Burford JL, Castrop H, Peti-Peterdi J. Long-Term Cell Fate Tracking of Individual 
Renal Cells Using Serial Intravital Microscopy. Methods Mol Biol. doi: 10.1007/7651_2019_232, 2019.

• Tran T, Lindström NO, Ransick A, De Sena Brandine G, Guo Q, Kim AD, Der B, Peti-Peterdi J, Smith AD, 
Thornton M, Grubbs B, McMahon JA, McMahon AP. In Vivo Developmental Trajectories of Human Podocyte 
Inform In Vitro Differentiation of Pluripotent Stem Cell-Derived Podocytes. Dev Cell. 50(1):102-116.e6, 2019.

• Activation of NPRs and UCP1-independent pathway following CB1R antagonist treatment is associated with 
adipose tissue beiging in insulin resistant animal model. Malini S. Iyer, Rebecca L. Paszkiewicz, Richard N. 
Bergman, Joyce M. Richey….Morvarid Kabir. https://doi.org/10.1152/ajpendo.00539.2018

• Interaction of Gut Microbiota and High-sodium, Low-potassium Diet in Altering Plasma Triglyceride Profiles 
Revealed by Lipidomics Analysis. Jacob Folz, Young Taek Oh, Ivana Blaženović, Joyce Richey, Oliver Fiehn 
and Jang H. Youn. 10.1002/mnfr.201900752

Expression of tdTomato on brain capillary pericytes but 
not larger arteriolar vessels after tamoxifen induction in 
pericyte Cre; Ai14 reporter mice

Ph
ot

o 
C

re
di

t: 
An

ge
lik

i M
ar

ia
 N

ik
ol

ak
op

ou
lo

u



78

• Shi Y, Hung S-T, Rocha G, Lin S, Linares G, Staats KA, Seah C, Wang Y, Chickering M, Lai J, Sagare AP, 
Zlokovic BV, Ichida JK (2019) Pericyte loss leads to circulatory rescue of convergent defects in ALS neurons. 
Journal of Clinical Investigation Insight doi: 10.1172/jci.insight.127736.

• Ma Q, Zhao Z, Sagare AP, Wu Y, Wang M, Owens NC, Verghese PB, Herz J, Holtzman DM, Zlokovic BV. 
Blood-brain barrier-associated pericytes internalize and clear aggregated amyloid-β42 by LRP1-dependent 
apolipoprotein E isoform-specific mechanism. Mol Neurodegener. 2018 Oct 19;13(1):57.

• Sagare AP, Sweeney MD, Nelson AR, Zhao Z, Zlokovic BV. Prion Protein Antagonists Rescue Alzheimer's 
Amyloid-β-Related Cognitive Deficits. Trends Mol Med. 2019 Feb;25(2):74-76. 

• Kim S and Sieburth D. Sphingosine kinase regulates neuropeptide secretion during the oxidative stress-
response through inter-tissue signaling. J Neurosci. 2018 Sep 19;38(38):8160-8176.

• Kim S and Sieburth D. Sphingosine kinase activates the mitochondrial unfolded protein response and is 
targeted to mitochondria by stress. Cell Reports. 2018 Sep 11;24(11):2932-2945.

• Kim S and Sieburth D. A Receptor Tyrosine Kinase Network Regulates Neuromuscular Function in Response 
to Oxidative Stress in Caenorhabditis elegans. Genetics. 2019 Genetics. 2019 Apr;211(4):1283-1295.

• Caulkins BG, Cervantes SA, Isas JM, Siemer AB (2018) Dynamics of the Proline-Rich C-Terminus of 
Huntingtin Exon-1 Fibrils. J. Phys. Chem. B. 122(41),9507–9515

• Sta Maria NS, Sargolzaei S, Prins M, Dennis E, Asarnow R, Hovda DA, Harris NG, Giza CC, Bridging the 
Gap: Mechanisms of plasticity and repair after Pediatric TBI. Experimental Neurology.318: 78-91, 2019.

• Wang X, Chou X, Peng B, Shen L, Huang JJ, Zhang LI, Tao HW. A cross-modality enhancement of defensive 
flight via parvalbumin neurons in zonal incerta. Elife. 2019 Apr 15;8. pii: e42728. doi: 10.7554/eLife.42728.  
PMID: 30985276.

• Sun YJ, Liu BH, Tao HW, Zhang LI. Selective Strengthening of Intracortical Excitatory Input Leads to 
Receptive Field Refinement during Auditory Cortical Development. J Neurosci. 2019 Feb 13;39(7):1195-1205.  
PMID: 30587538.

Attendees of the first-ever faculty retreat in Palm Springs
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• Liang F, Li H, Chou XL, Zhou M, Zhang NK, Xiao Z, Zhang KK, Tao HW, Zhang LI. Sparse Representation 
in Awake Auditory Cortex: Cell-type Dependence, Synaptic Mechanisms, Developmental Emergence, and 
Modulation. Cereb Cortex. 2018 Oct 11. doi: 10.1093/cercor/bhy260.  PMID: 30307493.

• Zhang GW, Shen L, Zhong W, Xiong Y, Zhang LI, Tao HW. Transforming Sensory Cues into Aversive 
Emotion via Septal-Habenular Pathway.  Neuron. 2018 Sep 5;99(5):1016-1028.e5. doi: 10.1016/j.
neuron.2018.07.023.  PMID: 30122379.

• Li H, Liang F, Zhong W, Yan L, Mesik L, Xiao Z, Tao HW, Zhang LI. Synaptic Mechanisms for Bandwidth 
Tuning in Awake Mouse Primary Auditory Cortex.  PMID: 30010857.

• Ibrahim LA, Huang JJ, Wang SZ, Kim YJ, Zhang LI, Tao HW. Sparse Labeling and Neural Tracing in Brain 
Circuits by STARS Strategy: Revealing Morphological Development of Type II Spiral Ganglion Neurons. 
Cereb Cortex. 2018 Jul 6. doi: 10.1093/cercor/bhy154.  PMID: 29982390.

• Guillot-Sestier, M. V., & Town, T. (2018). Let’s make microglia great again in neurodegenerative disorders. 
Journal of Neural Transmission, 125(5), 751-770.

• Mori, T., Koyama, N., Tan, J., Segawa, T., Maeda, M., & Town, T. (2019). Combined treatment with the 
phenolics (−)-epigallocatechin-3-gallate and ferulic acid improves cognition and reduces Alzheimer-like 
pathology in mice. Journal of Biological Chemistry, 294(8), 2714-2731.

• Meyer, P. F., Savard, M., Poirier, J., Labonté, A., Rosa-Neto, P., Weitz, T. M., Town, T., & Breiter, J.; 
PREVENT-AD Research Group. (2018). Bi-directional association of cerebrospinal fluid immune markers with 
stage of Alzheimer’s disease pathogenesis. Journal of Alzheimer's Disease, (Preprint), 1-14. 

• Kim J, Shin Y, Lee S, Kim M, Punj V, Lu JF, Shin H, Kim K, Ulmer TS, Koh J, Jeong D, An W. Regulation of 
Breast Cancer-Induced Osteoclastogenesis by MacroH2A1.2 Involving EZH2-Mediated H3K27me3. Cell Rep, 
24, 224-237, 2018.

• Kim K, Shin Y, Kim J, Ulmer TS, An W. H3K27me1 is essential for MMP-9-dependent H3N-terminal tail 
proteolysis during osteoclastogenesis. Epigenetics Chromatin, 11, 23, 2018

• Ghate NB, Kim J, Shin Y, Situ A, Ulmer TS, An W. p32 is a negative regulator of p53 tetramerization and 
transactivation. Mol Oncol. doi: 10.1002/1878-0261.12543. 2019

• Situ AJ, Ulmer TS. Universal principles of membrane protein assembly, composition and evolution. PLoS One. 
14(8):e0221372. 2019.

• George G, Singh S, Lokappa SB, Jobin Varkey*. Gene Co-Expression Network Analysis for Identifying 
Genetic Markers in Parkinson’s Disease - A Three-Way Comparative Approach. Genomics (ISSN: 0888-7543), 
2019, 111 (4), 819-830. *Corresponding author

• George G, Snijesh VP, Lokappa SB, Jobin Varkey*. Construction of Parkinson's Disease Marker-Based 
Weighted Protein-Protein Interaction Network for Prioritization of Co-expressed genes. Gene (ISSN: 0378-
1119), 2019 697, 67-77. *Corresponding author

• Blaženović I, Oh YT, Li F, Ji J, Nguyen AK, Wancewicz B, Bender JM, Fiehn O, Youn JH.  Effects of Gut 
Bacteria Depletion and High-Na+ and Low-K+ Intake on Circulating Levels of Biogenic Amines.  Mol Nutr 
Food Res. 63(4):e1801184, 2019.

• Jing M, Zhang P, Wang G, Feng J, Mesik L, Zeng J, Jiang H, Wang S, Looby JC, Guagliardo NA, Langma LW, 
Lu J, Zuo Y, Talmage DA, Role LW, Barrett PQ, Zhang LI, Luo M, Song Y, Zhu JJ, Li Y. A genetically encoded 
fluorescent acetylcholine indicator for in vitro and in vivo studies.Nat Biotechnol. 2018 Sep;36(8):726-737
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• Zeng J, Wang Y, Luo Z, Chang LC, Yoo JS, Yan H, Choi Y, Xie X, Deverman BE, Gradinaru V, Gupton SL, Zlokovic 
BV, Zhao Z*, Jung JU*. TRIM9-Mediated Resolution of Neuroinflammation Confers Neuroprotection upon Ischemic 
Stroke in Mice. Cell Rep. 2019 Apr 9;27(2):549-560.e6. *co-senior author

• Zhang W, Yang SL, Yang M, Herrlinger S, Shao Q, Collar JL, Fierro E, Shi Y, Liu A, Lu H, Herring BE, Guo ML, 
Buch S, Zhao Z, Xu J, Lu Z, Chen JF. Modeling microcephaly with cerebral organoids reveals a WDR62-CEP170-
KIF2A pathway promoting cilium disassembly in neural progenitors. Nat Commun. 2019 Jun 13;10(1):2612.

• Jović M, Lončarević-Vasiljković N, Ivković S, Dinić J, Milanović D, Zlokovic B, Kanazir S (2019) Short-term fish oil 
supplementation applied in presymptomatic stage of Alzheimer’s disease enhances microglial/macrophage barrier and 
prevents neuritic dystrophy in parietal cortex of 5xFAD mouse model. PLoS ONE 14(5), e0216726.

• Lyden P, Pryor KE, Coffey CS, Cudkowicz M, Conwit R, Jadhav A, Sawyer RN, Claassen J, Adeoye O, Song S, 
Hannon P, Rost NS, Hinduja A, Torbey M, Lee J-M, Benesch C, Rippee M, Rymer M, Froehler MT, Clarke Haley 
E, Johnson M, Yankey J, Magee K, Qidwai J, Levy H, Mark Haacke E, Fawaz M, Davis TP, Toga AW, Griffin JH, 
Zlokovic BV, NeuroNEXT Clinical Trials Network NN104 Investigators. (2019) Final Results of the RHAPSODY 
Trial: A Multi-Center, Phase 2 Trial Using a Continual Reassessment Method to Determine the Safety and Tolerability 
of 3K3A-APC, A Recombinant Variant of Human Activated Protein C, in Combination with Tissue Plasminogen 
Activator, Mechanical Thrombectomy or both in Moderate to Severe Acute Ischemic Stroke. Annals of Neurology 
85(1), 125-136.

T1-weighted MRI images of MRI-guided FUS over mouse brain. Left shows cross-section of MRI-guided FUS over 
mouse brain indicating the natural focus center. Middle shows the focus targeted over the hippocampus. Right image 
shows a T1-weighted MRI image with signal enhancement 20 min following (0.5MPa) FUS and administration of MRI 
contrast agent (Gd-DTPA) at the target site (arrow). We can utilize the preclinical MRI-guided focused ultrasound (FUS) 
to open the blood-brain barrier (BBB) without neuronal damage. We are currently investigating the role of long-lasting 
leakiness of the BBB in Alzheimer’s disease (AD) pathophysiology through mechanical disruption of the BBB using MRI-
guided FUS.
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Alexandre Bonnin
• Juan Velasquez "Maternal Inflammation Effect on the Fetal Brain"
• Qiuying Zhao "Maternal Inflammation Effect on the Fetal Brain"

Karen Chang
• Ying Wu "Regulation of the Minibrain Kinase"
• Yen-Ching Chang "Role of Glia in Activity-Induced Synaptic Remodeling"
• Yuan Gao "Mitochondrial Signaling and Structural Plasticity"

Jeannie Chen
• Sowmya Lokappa "Analysis of Retinal Circuits After Rod Rescue"
• Sravani Ramisetty "Phototransduction in Dark Adaptation and Retinal Degeneration"

Postdoctoral Fellows 
In most basic science fields, a postdoc is the next step on the academic career path after earning a PhD (hence the 
name.)  A postdoc is a temporary position that allows someone who holds a PhD to continue training as a researcher 
in order to gain additional skills and experience that will prepare them for their academic career.  A postdoc is 
primarily a researcher who works under the supervision of a faculty mentor as part of a larger research group.  As 
such, they conduct research, either on a pre-specified project or one of their own design if approved by their mentor 
and when sufficient results are obtained, they publish that research in peer-reviewed journals. 

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

Last year, 38 postdocs worked at the Zilkha Neurogenetic Institute.

2018-2019 members of the Mack Laboratory
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Hong-Wei Dong
• Brian Zingg  "U01 Anatomical Characterization of Cell Types of the Mouse Brain"
• Anthony Stantarelli "R01 Mouse Connectome Project"

Radha Kalluri
• Daniel Bronson " Role of Ion Channels in Shaping the Responses of Inner Ear Neurons: Are vestibular efferent 

are critical to the formation of parallel information streams in the vestibular system?"

Ralf Langen
• Elissa Fultz "Molecular Mechanisms in Neurodegeneration"
• Joshua Lugo "Structural Analysis of Protein Misfolding in Neurodegenerative Diseases"
• Meixin Tao "Molecular Mechanisms in Neurodegeneration"
• Jose Bravo "Huntington’s Disease Biomarkers"

Brian Lee
• Roberto Martin del Campo Vera "Direct Neural Recordings in Humans"
• Kuang-Hsuan Chen "Neuromodulation During Stroop Task"

John Oghalai
• Amir Nankali "Cochlear Mechanics"
• Yuki Quinones "Cochlear Mechanics"
• James Dewey "Cochlear Mechanics"

Janos Peti-Peterdi
• Georgina Gyarmati "Novel Neuroendocrine Function of Macula Densa Cells"
• Balint Der "Intravital Imaging of the Developing Mouse Kidney"
• Ina Schiessl "Calcium Homeostasis of Glomerular Endothelial Cells"

Derek Sieburth
• Mingxi Hu  "Role of the Parkinson Protein LRRK2 in Regulating Dense Core Vesicle Secretion"
• Sungjin Kim "Regulation of the Mitochondrial Unfolded Protein Response by Sphingolipid Signaling"

Ansgar Siemer
• Bethany Caulkins "Small Molecule Interaction of Huntingtin-exon1"

Huizhong Tao
• **Guangwei Zhang “Neural circuits for anxiety”
• Can Tao “Brain-spinal circuits”
• **Zhong Li “Circuits underlying looming-induced defensive behavior”

"To date, we found that a protein implicated in Parkinson 
Disease functions to regulate the position of neuropeptide-

containing dene core vesicles within axons."
-Derek Sieburth

**Shared between Huizhong Tao and Li Zhang
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Terrence Town
• Balint Der "Contribution of Peripheral Immune Cells to Alzheimer's Disease Development"

Jang Youn
• Young Taek Oh “Regulation of Soluble Epoxide Hydrolase in vivo by Gut Bacteria and Bile Acids”

Li Zhang
• Jinxing Wei "Arousal Circuits"
• **Cuiyu Xiao "Arousal Circuits"
• **Li Shen "Taste Circuits"

Zhen Zhao
• Jianxiong Zeng "Zika Capsid Mediated Blockage of host Dicer-Dependent MicroRNA Machinery"
• Yingxi Wu "Vascular Link Between Traumatic Brain Injury and Alzheimer’s Disease"
• Xinyan Guo "The Molecular Mechanism of PICALM Dependent Endosomal Trafficking in AD"

Berislav Zlokovic
• Amy Nelson "The Role of Pericytes in Capillary Contractility using Otogenetic Models" (NIA K99 Award)
•  Kassandra Kissler "PICALM Drug Screening" (best paper AAIC 2019 Los Angeles; Invited speaker Kyoto, 

Japan July 2019  International Cerebral Blood Flow meeting)

**Shared between Huizhong Tao and Li Zhang

A poster session featuring the work of young scientists at the Zilkha Neurogenetic Institute 
following the 9th Annual Zach Hall Lecture
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Alexandre Bonnin
• Ani Misirian "Maternal Inflammation Effect on the Fetal Brain"

Karen Chang
• Yi-Jheng Peng "Molecular Mechanisms Regulating Synaptic Vesicle Recycling"

Jeannie Chen
• Kasey Rose "Calcium Compartments in Rods and Cones"
• A.J. Cooper "Calcium Compartments in Rods and Cones"

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

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

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

Graduate Students

Molecular MRI of blood-brain barrier inflammation in vivo using microsized particles of iron 
oxide (MPIO) targeting vascular cell adhesion molecule-1 (VCAM-1). The high-field 7 Tesla MRI 
scanner allows high sensitivity and high spatial resolution (about 80 microns in-plane resolution) to 
detect VCAM-1-postitive microvessels in sepsis (LPS-treated mice; 24h timepoint) and Alzheimer’s 
mice (2-months of age 5xFAD mouse). The top row shows coronal T2*-weighted MRI raw images 
with signal voids indicating MPIOs-αVCAM-1 bound to vessels, and the bottom row shows 
3D-reconstuctions of the whole brain (top view) where VCAM-1-postive vessels appear green.
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Robert Chow
• Madison Zitting "Role of Phosphorylation of Complexin C-terminus in Regulating Synaptic Function
• Edder Lopez "Model Cell System of Schizophrenia"

Hong-Wei Dong
• Monica Song "R01 Mouse Connectome Project"
• Nora Benavidez "R01 Mouse Connectome Project"
• Muye Zhu "U01 Anatomical Characterization of Cell Types of the Mouse Brain"

Radha Kalluri
• Alexander Markowitz "Role of Ion Channels in Shaping the Responses of Inner Ear Neurons: Cell intrinsic 

diversity contributes to loudness coding" (Alex received a graduate fellowship from the American Otological 
Society, July 2018 to June 2019)

• Christopher Ventura " Role of Ion Channels in Shaping the Responses of Inner Ear Neurons: HCN channels 
cannot not drive regularity in vestibular afferents"

Ralf Langen
• Meixin Tao "Molecular Mechanisms in Neurodegeneration"

William Mack
• Kristina Shkirkova "The Synergistic Effects of Particulate Matter and Cerebral Hypoperfusion on White Matter 

and Cognition"

Janos Peti-Peterdi
• Urvi Shroff "Role Of Wnt-Beta Catenin Signaling in Macula Densa Cell Function"

Microscopic overview of the living kidney surface showing the organ’s complex tissue structure. In a new therapeutic 
approach, a newly identified master cell type of the kidney is multiplied and delivered into the damaged kidneys 
(yellow cells and area) to help tissue repair.
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Derek Sieburth
• Jia Qi "A Novel Role for Reactive Oxygen Species in Regulating Dense Core Vesicle Secretion"
• Ukjin Choi "Mechanism of Action Potential Generation by Neuropeptide Signaling"

Ansgar Siemer
• Shruti Bendre “Protein Expression in Insect Cells”
• Samridhi Garg “Protein Linked Orb2 Production”
• Silvia A. Cervantes “Structure of Orb2A N-terminus”
• Connor Hurd "Orb2 Phase Separation"
• Alexander Falk "Interaction of Orb2A and Orb2B"
• Maria Conrad-Soria "Membrane Interaction of Orb2A"

Huizhong Tao
• **Brian Zingg “Synaptic Specificity of Anterograde Transsynaptic AAV”
• Xiaolin Chou “Circuits underlying looming-induced defensive behavior”
• **Xiyue Wang “Circuits Underlying a Cross-Modality Enhancement of Defensive Behavior”
• **Qi Fang “Enhancement of Visual Cortical Processing by Higher-Order Visual Thalamus”
• **Bo Peng “Feedback Circuits in Visual Cortex”

Terrence Town
• Mariana Figueiredo Uchoa"IL-10/STAT3 Signaling in Macrophages" (recipient of Phi Beta Kappa Society 

International Scholarship Award, 2019; Recipient of American Federation of Aging Research Scholarship, 2019) 
• Alicia Quihuis "Investigating Sex Differences in Alzheimer’s Disease Rats" (best poster competition at the 

Alzheimer’s Association International Conference 2018)
• Kwok Wei Im "IL-10/STAT3 Signaling in T Cells" (recipient of NSF Grow 2018)
• Anakha Ajayan "Peripheral TGF-beta Pathway Inhibitor Therapy in Alzheimer’s Disease Rats" (recipient of the 

Alzheimer’s Association Greater LA Young Investigator 2019)
• Adam Marentes "Environmental Factors Affecting Alzheimer’s Disease-Like Pathology: The Role of 

Plasticizers"

Tobias Ulmer
• Han Vu "Structural basis of CD33 signaling in Alzheimer's Disease"
• Dai Zhai "Structural basis of CD33 signaling in Alzheimer's Disease"

Li Zhang
• **Brian Zingg “Synaptic Specificity of Anterograde Transsynaptic AAV”
• **Xiyue Wang “Circuits Underlying a Cross-Modality Enhancement of Defensive Behavior”
• **Qi Fang “Enhancement of Visual Cortical Processing by Higher-Order Visual Thalamus”
• **Bo Peng “Feedback Circuits in Visual Cortex”

Zhen Zhao
• Brock Pluimer "Genetic Link Between PICALM and AopE in Alzheimer’s Disease"

Berislav Zlokovic
• Melanie Sweeney "Single cell RNAseq analysis during hypoxia-induced angiogenesis and in pericyte-deficient 

models" (2019 Best Grad Student, Neuroscience Graduate Program)
• Giuseppe Barisano

**Shared between Huizhong Tao and Li Zhang
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Alexandre Bonnin
• Thea Taggliafero "Maternal Inflammation Effect on the Fetal Brain"

Ralf Langen
• Mario Isas "Huntington’s Disease Biomarkers"
• Anoop Rawat "Huntington’s Disease Biomarkers and Structural Analysis"

Brian Lee
• Rinu Sebastian "Stimulation Optimization for Neuromodulation"

William Mack
• Michelle Connor (Medical Student) "White Matter Effects of Particulate Matter"

John Oghalai
• Amir Nankali "Cochlear Mechanics"

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

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

Visiting Scientists

a. Visualization for registration accuracy using a checkerboard pattern on an axial slice. 
b. Fiber orientation densities (FOD) reconstructed from multi-shell mouse brain diffusion MRI 
data are plotted on a coronal slice. 
c. Whole brain tractography results from FOD-based probabilistic tractography
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Zilkha Events

October 2018
• October 3, 2018 - Zilkha Seminar Series

“Noradrenergic Modulation of Somatosensory Cortex During Tactile Detection”
Hongdian Yang, Professor of Neurology - University of California, Riverside
Hosted by Li Zhang

• October 5-7, 2018 - Zilkha Neurogenetic Institute & Dept of Physiology & Neuroscience Retreat 

• October 24, 2018 - Zilkha Seminar Series
“Dysfunction of the Retinal Metabolic Ecosystem in Blinding Diseases”
Thierry Leveillard, Director of INSERM - Paris Institute of Vision
Hosted by Jeannie Chen

• October 26, 2018 - Zilkha Institute Signs Collaborative Agreement with University of Zurich

August 2018
• August 15 2018 - Zilkha Seminar Series

“Multi-Scale Imaging of Neuronal Synapses and Circuits”
Guoqiang Bi, Professor of Neurology - Hefei National Laboratory
Hosted by Hong-Wei Dong

November 2018
• November 11 2018 - Zilkha Seminar Series

“Parallel Pathways in the Auditory Corticocollicular System”
Daniel Llano, Professor of Neurology - University of Michigan
Hosted by Li Zhang

Retina’s first synapse. The termini of rod photoreceptors are labeled blue, the post-synaptic contacts to rod bipolar 
cells are labeled red, and the rod bipolar cells are labeled green.
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January 2019
• January 22, 2019 - Zilkha Seminar Series

“Novel Genes and Pathways Contributing to the Pathogenesis of Alzheimer's and Related Diseases”
Huaxi Xu, Professor of Degenerative Diseases Program - Sanford Burnham Prebys Medical Discovery 
Institute 
Hosted by Berislav Zlokovic

• January 30, 2019 - Zilkha Seminar Series
“Neuro-vascular Interactions in the Brain”
Chenghua Gu, Department of Neurobiology - Harvard Medical School
Hosted by Zhen Zhao

Stochastic Formation of Ectopic Lymphoid Structures During Pregnancy
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December 2018
• December 5, 2018 - 9th Annual Zach Hall Lecture (pg. 77)

“How Might ApoE Link Aβ and Tau in Alzheimer’s Disease Pathogenesis?”
David Hotlzman, Professor of Neurology - Washington University in St. Louis School of Medicine
Hosted by Berislav Zlokovic

• December 12, 2018 - Music to Remember: Zilkha Collaborations  with LA Opera
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April 2019
• April 3, 2019 - Zilkha Seminar Series

“The Nutrigenomics of Food for Thought and Brain Repair”
Fernando Gomez-Pinilla, Professor of Physiological Science - University of California, Los Angeles
Hosted by Berislav Zlokovic

• April 10, 2019 - Zilkha Seminar Series
“Shared pathways for Axonal Regeneration and Synapse Loss”
Catherine Collins, Associate Professor of Molecular Cellular & Developmental Biology - University of 
Michigan
Hosted by Karen Chang

• April 17, 2019 - Zilkha Seminar Series
“Development of Targeted Therapies for Genetically-Defined Neurodevelopmental Disorders”
Gavin Rumbaugh, Associate Professor of Neurosciences - Scripps Research Institute
Hosted by Marcelo Coba

March 2019
• March 13, 2019 - Zilkha Seminar Series

“Probing Tissue Structure and Dynamics using MRI”
Peter Basser, Senior Investigator - National Institutes of Health
Hosted by Russell Jacobs

• March 20, 2019 - Zilkha Seminar Series
“Deciphering Mechanisms of Alzheimer’s Disease Risk”
Priyanka Narayan, Postdoctoral Associate - Massachusetts Institute of Technology
Hosted by Berislav Zlokovic

View of the 7Tesla PET-MRI scanner room at the Functional Biological Imaging Center at 
the Zilkha Neurogenetic Institute.
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June 2019
• June 19, 2019 - Zilkha Seminar Series

• “Amyloid and Tau PET Imaging: Relationships with Neuropathology and Clinical Heterogeneity in 
Alzheimer’s Disease”

• Renaud La Joie, Postdoctoral Fellow of Neurology - University of California, San Francisco
• Hosted by Axel Montagne

• June 26, 2019 - Zilkha Seminar Series
• “Programming and Reprogramming: What Does It Take to Make a Cardiomyocyte”
• Li Qian, Associate Professor of Pathology and Laboratory Medicine, McAllister Heart Institute - University 

of North Carolina, Chapel Hill
• Hosted by Zhen Zhao

May 2019
• May 1, 2019 - Zilkha Seminar Series

“The NMDAR-mediated Desynchronized Response of a Gap Junctional Circuit Regulates Learning”
Yun Zhang, Professor of Organismic and Evolutionary Biology - Harvard University
Hosted by Derek Sieburth and Huizhong Tao

• May 8, 2019 - Zilkha Seminar Series
“Targeting Stem Cells for Neurodevelopmental Disorders”
Xinyu Zhao, Professor of Neuroscience - University of Wisconsin-Madison 
Hosted by Alexandre Bonnin

• May 9, 2019 - Zilkha Seminar Series
“NMDAR Regulate the Formation of Callosal Circuits”
Samuel Pleasure, Professor of Neurology - University of California, San Francisco
Hosted by Li Zhang

• May 17, 2019 - 6th Annual Zilkha Symposium on Alzheimer Disease and Related Disorders (pg. xx)
“How Genetic, Neuronal and Vascular Factors Impact Brain Degeneration: Implications for Alzheimer 
Disease and Dementia”
Organized by Berislav Zlokovic, David Holtzman, and Rudolph Tanzi

• May 22, 2019 - Zilkha Seminar Series
“Wiring Specificity of Neural Circuits”
Liqun Luo, Investigator at Howard Hughes Medical Institute - Stanford University
Hosted by Huizhong Tao and Hong-Wei Dong

• May 29, 2019 - Zilkha Seminar Series
“Experience-Dependent Synapse Reorganization in the Living Brain”
Yi Zuo, Professor of Molecular, Cell & Developmental Biology - University of California, Santa Cruz
Hosted by Huizhong Tao
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In an effort to invite faculty of all ranks as well as postdoctoral researchers and graduate students at the Zilkha 
Neurogenetic Institute and Department of Physiology & Neuroscience to become better acquainted with each other’s 
research programs, the first-ever faculty retreat was held on the first weekend of October 2018.  Co-organized by 
Drs Ansgar Siemer, Alexandre Bonnin and Zhen Zhao, with logistical support by Monica Castro-Chau and 
Duy-An Le, a range of faculty, staff and students and their families convened in the desert.  Families enjoyed sun, 
swimming and shopping while researchers attended sessions constructed around various research themes.  The event 
featured a keynote by Scott Fraser PhD and talks by more than 20 speakers from 15 labs, with approximately 100 
participants overall.  Awards were given out for the two best speed talks and one prize each for best presentation by 
a graduate student and postdoc.  Held at the Renaissance Palms Springs Hotel, the retreat was made possible by a 
generous donation from Wallis Annenberg.

Zilkha Neurogenetic Institute 
& Dept of Physiology & Neuroscience 

Retreat 
October 5 - 7, 2018

Awardees for best presentations at the Zilkha Retreat (l to r) Naomi Sta Maria, winner 
of 2nd place for best speed talk; Xiyue Wang, 1st place for best speed talk; Brian Zingg, 
best presentation by a graduate student; and Juan Velasquez, best presentation by a 
postdoctoral fellow.
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Left to right: Zhen Zhao, Alexandre Bonnin, Ansgar Siemer
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Group photo of the attendees of the first-ever faculty retreat
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Dean Laura Mosqueda and Dr Berislav Zlokovic welcomed to the Zilkha Neurogenetic Institute on 26 
October 2018 representatives from the Institute for Regenerative Medicine at the University of Zurich (UZ).  The 
team announced the establishment of a collaboration between USC and UZ, capitalizing on a shared interest in 
investigating effects to the blood-brain barrier after stroke in animal modelas, as well as using neural stem cells to 
help identify potential therapeutic approaches. 

A formal signing ceremony included Simon Hoerstrup MD PhD, Christian Schwarzenegger PhD and Roger Nitsch 
MD from the University of Zurich and Dean Mosqueda and Dr Zlokovic from the Keck School of Medicine of 
University of Southern California, preceding an afternoon of scientific presentations and joint discussions about 
potential future directions.  In attendance were Dr Selim Zilkha, Mr Michael Zilkha and Ms Nina Zilkha.  

Zilkha Institute Signs Collaborative 
Agreement with University of Zurich

October 26, 2018

“Scientific progress is rarely 
made in individual vacuums. It 
is collaborations like this that 
will enable us to further build 

on the legacy of the 
Zilkha Neurogenetic Institute.”

-Dean Laura Mosqueda, 26 Oct 2018

Photos during the signing ceremony. 
Left to right: Berislav Zlokovic, Laura Mosqueda, 
Christian Schwarzenegger, Simon Hoerstrup
Photo credits: Steve Cohn
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9th Annual Zach Hall Lecture:
David Holtzman MD

December 5, 2018

For the past nine years, the Zilkha 
Neurogenetic Insitute has hosted the 
Zach Hall Lecture, an annual seminar 
given by top neuroscientists in the 
field.  Well-attended by members of the 
entire University of Southern California 
community, the event also draws guests 
from across the scientific community 
at large.  A poster session featuring the 
work of young scientists at the Keck 
School of Medicine of USC precedes 
the plenary lecture which, in 2018, was 
given by David Holtzman MD, Professor 
& Chair of Neurology at Washington 
University at St Louis.  

David Holtzman received his BS and 
MD from Northwestern University 
followed by a Neurology residency at 
UCSF. He did post-doctoral research 
at UCSF and moved to Washington 
University in 1994. Dr. Holtzman’s accomplishments include showing in part how apoE4 contributes to Alzheimer’s 
disease, how synaptic activity and sleep affect amyloid-β (Aβ) levels dynamically in vivo, performing initial studies 
that led to development of an anti-Aβ antibody now in 3 phase III trials, and an anti-tau antibody now in phase I 
clinical trials. He has received a number of honors including being a recipient of a Paul Beeson Physician Faculty 
Scholar award in Aging research, the Potamkin prize from the American Academy of Neurology for research on 
Alzheimer’s disease, the MetLife award for Alzheimer’s disease research, a MERIT award from the NIA, election 
to the National Academy of Medicine of the National Academy of Sciences, an alumni merit award from the 
Northwestern Feinberg School of Medicine, being appointed to the National Advisory council of the NINDS and the 
NIH council of councils, the Chancellor’s award for innovation and entrepreneurship and the Carl and Gerty Cori 

award from Washington University, and being 
elected Fellow of the AAAS. Holtzman has 
trained over 50 graduate students, post-doctoral 
fellows, and physician-scientists, many of 
whom have gone on to successful careers in 
academia and industry.

Dr Holtzman’s lecture, “How Might ApoE 
Link Aβ and Tau in Alzheimer’s Disease 
Pathogenesis?” was followed by a reception 
with Dr. Zach Hall and Dr. Julie Giacobassi 
and a dinner attended by Selim Zilkha and 
Mary Hayley.

Left to right: Zach Hall, David Holtzman, and Berislav Zlokvic taking a photo in front of the 
placque
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Presenters discusssing their posters after the lecture
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Music to Remember: 
Zilkha Collaborations with LA Opera

December,2019

Facilities visited by LA Opera in 2018-19
• Pasadena Highlands
• Keiro Nursing Home
• Regency Park Knolles (Pasadena)
• Hollenbeck Home for the Aged
• Long Beach Veterans Admin (Community Living Center)
• Memory Mornings at Alzheimer's Association
• Immaculate Heart Community Residence
• Villa Gardens Retirement Community (Summer House)
• West LA Veterans (Community Living Center)

Music evokes memories:  a song connects people to a time period or event.  Holiday music is an early memory 
reinforced throughout our lifetimes.  Exploiting this phenomenon, and in an attempt to realize reactions from 
individuals affected by dementia, the Zilkha Neurogenetic Institute has long collaborated on a variety of projects 
with LA Opera.  Since 2013, we partner with LA Opera’s Young Singers, as they present Christmas carols and other 
holiday songs at long-term care and assisted living facilities throughout Los Angeles County.  Carolers entertain 
faculty, staff and students at the Health Sciences Campus before embarking on a tour of facilities throughout the 
weeks of December.

  
Sometimes the reactions of patients include foot 
tapping or humming along.  Often there are tears of 
joy.  Overall, the music has a calming effect, even 
on individuals who were previously agitated.  The 
disconnected seem to have a renewed focus, even if for 
a short time. 

Our collaborations have often led us to unexpected 
places too, including a number of special events 
for students:  We initiated an exploration of Music 
and the Mind in March 2016 by hosting renowned 
neuroscientist Marcus Raichle (Washington University 
at St Louis) in a USC Visions & Voices event, co-
sponsored by the Keck School of Medicine’s Medical 
Humanities, Arts & Ethics Series.  In 2018, we held at 

the Zilkha Institute a special presentation and luncheon honoring soprano and musical ambassador Renée Fleming 
and LA Opera and including community leaders and special guests.  And the Institute is a big fan of the Humanities, 
Ethics/Economics, Arts & Law (HEAL) program at the Keck School, especially the “Music on My Mind” program 
led by musician-in-residence Zora Mihailovich.  Finally, in May 2019, Dr Zlokovic was thrilled that Michael 
Hawk and Sarah Vautour from LA Opera performed at the California Club, a special selection of songs for the 
participants and friends of the 6th Annual Zilkha Symposium on Alzheimer Disease & Related Disorders.

We are proud of our exploration of music and the mind and appreciative of our association with the good people of 
LA Opera.
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For the past nine years, Zilkha has been a co-organizer (with UCLA) of the Los Angeles Brain Bee, a competition 
for high school students to encourage their interest and future studies in neuroscience which is sponsored (but 
not financially supported by) the Society for Neuroscience.  The Founder of the International Brain Bee and 
The National Director of the USA Brain Bee is Dr. Norbert Myslinski, Department of Neural and Pain Sciences, 
University of Maryland, Baltimore. Currently, there are about 200 Brain Bee Chapters in 50 countries in 6 
continents. 

Now joined by the USC Stevens Neuroimaging and Informatics Institute and USC Stem Cell, this event has grown 
over the years, with multiple volunteers assisting in the planning, development and execution, including Project 
Synapse postdoctoral group at UCLA and the InterAxon neuroscience students from both institutions.  

On Saturday, 26 January 2019, the Brain 
Research Institute at UCLA hosted 
approximately 75 students and their families, 
all of whom experienced a terrific day that 
combined educational exercises with hands-on 
demonstrations, games and prizes, food and fun.  
It was great to see students from all across the 
southland joining us, expanding their interest 
in neuroscience, learning more about the 
wonderful world of brain science.  USC Zilkha 
Institute and the USC Stevens Neuroimaging 
and Informatics Institute provided support to 
the winner, 14-year old Claire Wang from Ad 
Astra School in Hawthorne, so she and her 
family could attend, along with winners from 56 
Brain Bee chapters across 36 states, the national 
competition at Penn State on 15 April 2019.  We 
are proud to say that Claire ended up taking 3rd 
place in the nationals!

We would like to send a special shout-out to Dr Amy 
Nelson who––as she has done in past years as well––
volunteered her time co-organizing the 2019 Brain Bee 
with the UCLA team; Amy and her colleagues from the 
Zlokovic lab along with many volunteers across USC 
and UCLA, have been long-time supporters of this 
wonderful community event.  

The next Brain Bee is scheduled for 2 February 2020 
and will be held at the Zilkha Neurogenetic Institute at 
USC, featuring two speakers from Broad Stem Cell.

2019 Los Angeles Brain Bee
January 26, 2019

Left to right: Julia Collin, Piscataway, New Jersey, Second Place; 
John Yang, Newark, New Jersey, First Place; Claire Wang, Los 
Angeles, California, Third Place
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Photo of the students that attended the 2019 Los Angeles Brain Bee, 
hosted at UCLA
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Co-organized by Drs Berislav Zlokovic (USC), David 
Holtzman (Washington University at St Louis) and 
Rudi Tanzi (Harvard; Mass General), the 6th Annual 
Zilkha Symposium on AD and Related Disorders 
was held on Friday, 17 May 2019.  The day-long 
event, entitled “How Genetic, Neuronal and Vascular 
Factors Impact Brain Degeneration:  Implications for 
Alzheimer Disease and Dementia.”  

Introductory remarks were provided by Dean Laura 
Mosqueda MD before presentations by a dozen 
leaders in the field from around the globe, including, 
David Holtzman MD; Costantino Iadecola MD (Weill 
Cornell Medical College); Katerina Akassoglou PhD 
(UCSF); Berislav Zlokovic MD PhD; Roxana-Octavia Carare MD PhD (Univ of Southampton); Cheryl Wellington 
PhD (Univ of British Columbia); Julie Schneider MD MS (Rush Medical College); Sangram Sisodia PhD (Univ 
Chicago); Steve Wagner PhD (UCSD); Makoto Ishii MD PhD (Weill Cornell Medical College) and Justin Ichida 
PhD (USC).  Discussant leaders included M Elizabeth Ross MD PhD (Weill Cornell Medical College) and Robert 
Vassar (Northwestern), with sessions chaired by Maria Carrillo PhD (Alzheimer’s Association) and Roger Nitsch 
MD (Univ Zurich)

The annual event which features the sharing of unpublished data among researchers and collaborators, is made 
possible by a generous donation from Eva & Marc Stern.

6th Annual Zilkha Symposium on 
Alzheimer Disease & Related Disorders

May 17, 2019
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Grants FY18-19

Federal Grants

National Institutes of Health (NIH)
Office of the Director (OD)

Generation of Cre/lox rats 
Li Zhang

 $28,147 

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

$25,000

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

$165,000

Planning and evaluation core (PEC)
Joyce Richey

$33,111

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

$25,097

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

$352,134

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

 $128,572 

Phototransduction in Dark Adaptation and Retinal Degeneration 
Jeannie Chen

 $625,836 

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

 $524,329 

Center Core Grant for Vision Research 
Jeannie Chen

 $12,545 

Experimental and Clinical Investigations of Retinal Stimulation 
Robert Chow

 $290,073 

Synaptic circuitry mechanisms underlying functional development of visual cortex 
Huizhong Tao

 $412,500 

Cortical Synaptic Circuitry Underlying Visual Processing 
Huizhong Tao

 $473,857 
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National Institute on Aging (NIA)
Dietary restriction, GH/IGF-1 & mechanisms of cellular protection and regeneration  
Jeannie Chen

 $32,756 

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

 $90,507 

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

 $187,301 

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

 $268,302 

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

 $317,113 

Alzheimer Disease Research Center 
Axel Montagne

 $46,200 

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

 $521,548 

Rebalancing Innate Immunity in Alzheimer's Disease by Deleting IRAK-M 
Terrence Town

 $206,250 

Innate Immune IL-10/STAT3 Signaling in Alzheimer's Disease 
Terrence Town

$2,792,837 

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

 $165,000 

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

 $412,500 

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

 $165,000 

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

 $126,225 

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

 $502,433 

Alzheimer Disease Research Center: Biomarkers Core -  Zlokovic 
Berislav Zlokovic

 $49,985 

Alzheimer Disease Research Center:  Project 1 - Zlokovic 
Berislav Zlokovic

 $178,962 

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

 2,248,762 

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

 $205,384 

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

 
$3,981,640 

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

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

 $71,382 

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

 $412,558 

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

 $432,737 

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

 $32,728 

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

 $108,000 

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

 $463,613 

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

 $325,875 

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

 $325,875 

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

 $418,989 

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

 $455,402 

Regulation of PSD phosphorylation and protein interactions networks by LTP 
Marcelo Coba

 $190,560 

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

 $103,125 

Cell atlas of mouse brain-spinal cord connectome 
Huizhong Tao

 $348,092 

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

$2,343,613 

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

 $478,920 
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National Institute of Neurological Disorders and Stroke (NINDS)
Role of DYRK1A/MNB in Synaptic growth and function 
Karen Chang

 $443,152 

Molecular mechanisms underlying activity-induced synaptic remodeling 
Karen Chang

 $449,163 

Activated protein C system in Stroke Models 
Russell Jacobs

 $86,751 

The role of pericytes in white matter disease 
Russell Jacobs

 $144,177 

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

 $109,443 

Molecular Mechanisms of Huntingtin Misfolding 
Ralf Langen

 $404,857 

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

 $189,608 

Stress Regulation of Synaptic Transmission 
Derek Sieburth

 $360,938 

Peripheral TGF-beta Pathway Inhibitor Therapy in Alzheimer's Rats 
Terrence Town

 $512,013 

Novel fluorescent sensors based on GPCRs for imaging neuromodulation 
Li Zhang

 $228,029 

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

 $434,033 

Activated protein C system in Stroke Models 
Berislav Zlokovic

 $549,327 

The Role of Pericytes in White Matter Disease 
Berislav Zlokovic

 $577,972 

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

 $599,100 

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

 $21,830 

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

 $199,999 

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

 $75,695 

Department of Defense (DoD)
Optimizing Stimulation Strategies for Cortical Visual Prostheses
Robert Chow

$332,285

Federal Fellowships

Structure and Kinetics of the Orb2 Functional Amyloid 
Ansgar Siemer

 $44,524 

Mechanism of Aggregation and Disaggregation of Huntingtin 
Ansgar Siemer

 $45,016 
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Foundation

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

 $75,000 

Wright Foundation: Differential Tumor-Host Pericyte Modulations in the Repression of 
Growth and Angiogenesis in Glioblastoma 
Frank Attenello

 $50,000 

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

 $50,000 

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

$1,520,323 

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

 $43,269 

CTSI KL2 Research Fund 
Brian Lee

 $25,000 

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

 $570,700 

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

 $53,688 

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

 $12,800 

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

 $50,000 

Karl Kirchgessner Foundation: Development of Visual Synaptic Circuitry 
Huizhong Tao

 $50,000 

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

 $250,000 

Cure Alzheimer's Fund: Targeting Beneficial Innate Immunity in Alzheimer's by IRAK-M 
Deletion (Year 03) 
Terrence Town

 $172,500 

Alzheimer's Association: Brain Sexual Dimorphism and Aging Interact in Development of AD 
Terrence Town

 $249,990 

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

 $300,000 

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

 $115,000 

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

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

 $50,000 

Cure Alzheimer's Fund: PICALM gene therapy and drug screening for Abeta clearance 
Berislav Zlokovic

 $300,000 

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

 $345,000 

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

 $703,329 

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

$3,000,000 

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

$1,944,704 

Industry

Amgen, Incorporated: Multiphoton imaging of the effects novel TRPC6 antagonists in 
glomerular injury 
Janos Peti-Peterdi

 $629,929 

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

 $417,894 

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

 $34,514 
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Funding Agency Number 
of Grants

National Institute of Mental Health (NIMH) 7
National Institute of Neurological Disorders and Stroke (NINDS) 15
National Cancer Institute (NCI) 4
National Eye Institute (NEI) 7
National Institute on Aging (NIA) 19
National Institute of Biomedical Imaging and Bioengineering (NIBIB) 1
National Institute of General Medical Sciences (NIGMS) 4
National Institute of Environmental Health Sciences (NIEHS) 1
National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) 3
Office of the Director (OD) 1
National Institute on Deafness and other Communicative Disorders (NIDCD) 1
National Center for Advancing Translational Sciences (NCATS) 1
National Institute of Child Health and Human Development (NICHD) 1
Department of Defense (DoD) 1
National Science Foundation (NSF) 2
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Despite having just 24 faculty, at any one time the Institute and department has 
approximately 100 active grants in our portfolio.  Total costs of FY19 grants held by 
Zilkha and Physiology PIs was over $39M, representing 7% of all external funding 
received by the Keck School of Medicine of USC.

46
percent of grants 

funded vs submitted by PIs

32
Number of all new grants 

awarded to PIs in FY19

#2 in the nation 
Ranking of Physiology dept per Blue Ridge Institute for Medical Research

http://www.brimr.org/NIH_Awards/2018/NIH_Awards_2018.htma

94
Number of all 

active grants in FY19
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Administration & 
Operation Budget

Income Expenses Balance 
Forward

Zilkha Neurogenetic Institute
Administrative $552,417 $546,247 $6,170 
Facilities $200,000 $200,815 $(815)
Deans Development $800,000 $604,667 $195,333 
Center Support $600,000 $600,000  -   
Endowment/Program $5,000,474 $3,348,014 $1,652,460 
Gifts $408,877 $147,142 $261,735 

Total: $7,561,768 $5,446,885 $2,114,883 

Department of Physiology and Neuroscience
Administrative/Faculty $627,791 $623,275 $4,516 
Graduate Program Income $31,334 $1,962 $29,372 
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As unique as our scientists are, the support model for 
the Zilkha Neurogenetic Institute and the Department 
of Physiology & Neuroscience was constructed to 
provide one-stop service for most administrative 
needs.  A dedicated staff attends to each Principal 
Investigator (PI)’s needs, from assistance with 
submitting grants, to management of awards after they 
are received.  Processes are designed to encourage 
open communication via data sharing and central file 
management.  Cross-training of staff ensures that 
someone is always available to help.  The goal is to free 
up faculty and laboratory staff as much as possible from 
administrative burdens so they may concentrate fully on 
their research.

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

Director of Operations David Warren helps refine 
processes to be efficient and dependable, establishing 
a “gold standard” of service for our evolving research 
community. He is proud to have worked at USC for 
over 23 years, and to be part of the team that advanced 
Zilkha and the department to #2 in the nation over the 
last 13 years.

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

Loretta Chen recently joined the team to assist 
with graduate student coordination and renewals, 
visa submissions, dossier preparation and a host of 
personnel-related duties.

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

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

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

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

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

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

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

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



108

Development
Established in 2003 with a gift from Selim Zilkha and Mary Hayley and further support from the 
W. M. Keck Foundation, the Zilkha Neurogenetic Institute is a world leader in neuroscience research. 
Through innovative collaborations across the university, the Zilkha Institute is breaking new ground in 
multidisciplinary science and continuing to bolster USC’s tradition of excellence.

At the heart of Zilkha Neurogenetic Institute are over 300 researchers who are partnering with leaders in 
various fields to conduct research that goes from bench to bedside. Our faculty are crossing boundaries 
and utilizing new and innovative techniques to better understand diseases and develop new and innovative 
therapies for the millions of individuals who are affected by a spectrum of devasting disorders from 
Alzheimer’s disease to schizophrenia.  

Transformative philanthropic support for the giving opportunities listed below will illuminate the 
mysteries of the brain and change the 
course of human health.

To continue our groundbreaking research 
efforts, we are seeking:

• Endowed chairs and professorships to 
support our faculty 

• Graduate and postdoctoral fellowships 
to assist in the recruitment of the next 
generation of clinical and research leaders

• Pilot funding to support new and 
innovative ways to combat some of the 
world’s most pressing medical challenges

• Endowed support for shared core 
facilities and equipment used throughout 
the center

Your philanthropic investment at this 
pivotal time will empower the Zilkha 
Neurogenetic Institute to bring about a 
brighter future for all humankind. Please 
contact Elizabeth Stolow at (323) 442-2873 
or stolow@usc.edu for more information 
on how you can make a difference. 
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1501 San Pablo Street
Los Angeles, CA 90033

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

www.usc.edu/zni

Photo Credit: Daianu M, et al. Multi-Shell Hybrid Diffusion Imaging (HYDI) at 7 Tesla in TgF344-AD Transgenic Alzheimer Rats. PLoS One.2015;10(12):e0145205.
Photo courtesy of Russell Jacobs

Coronal slice of 10 month old rat showing pixel-wise orientational distribution functions 
(ODFs) reconstructed with q-Ball Imaging (QBI) in 5-shell Hybrid Diffusion Imaging 
(HYDI) scheme comprised of 300 individual diffusion weighted magnetic resonance 
images. Fibers in the body of the corpus callosum (insert) run in a left-to-right direction 
at the midline of the brain.


