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Science is inherently collaborative, 
with individuals who possess 
various expertise and levels 

of training (graduate students, 
postdoctoral fellows, technicians and 
faculty) working on different aspects 
of a project to examine a hypothesis 
from multiple perspectives.  Within a 
funded project, these contributions 
are formalized in subcontracts, where 
a portion of a grant is awarded to a 
researcher whose institution is outside 
of the university.  A subcontract 
exchanged between faculty within the 
university is termed a satellite.  The 
amount of subcontracts and satellites 
within a department or institute are one 
way to gauge the synergies between 
a group of researchers and their 
colleagues inside and out of USC.

Over the last year, the number 
of subcontracts and satellites 
received and distributed by principal 
investigators (PIs) in the Zilkha 
Neurogenetic Institute (ZNI) and 
the Department of Physiology and 
Neuroscience (PHNS) have expanded 
considerably.  In part, this is because 
the National Institutes of Health 
(NIH) and other sponsors encourage 
projects to include participants across 
disciplines and sometimes, different 
regions of the country.  Indeed, in 
order to ensure a problem is viewed 
by a multiplex of angles, many new 
Requests for Proposal (RFPs) issued 
by the NIH require multiple PIs.  This 
system also helps to “share the 
wealth” across a broader spectrum of 
researchers.  Advances in information-
sharing technology further allow 
communication between scientists.  
From Skype to web-based tools 
and platforms like ResearchGate, 
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ZNI has seen a substantial increase in 
subcontracts (88%) and satellites (53%) 
issued from our faculty compared to last 
year at this time.

investigators can post questions, 
connect with other researchers, and 
share their progress.  

Investigators at ZNI and PHNS feature 
collaborations with researchers within 
the institute and department, as 
well as with faculty in departments 
across USC and institutions across the 
globe.  As of February 2018, 10 of our 
PIs receive or issue subcontracts and 
12 are the recipients or distributor of 
a satellite.  Currently, ZNI/PHNS has 
received 9 subcontracts and issued 
16 (an increase of 88% from last Feb).  
There are even more internal projects, 
with our faculty presently working on 
20 satellites from various departments 
across USC and issuing 19 more (53% 
more than last year).  

Here are a few of the larger, more recent 
projects:

Dr Ralf Langen received a two-year 
award from the CHDI foundation 
(formerly known as the Cure 
Huntington’s Disease Initiative) to 
bring together a range of methods 
uniquely present in the ZNI to resolve 
the structures of the molecules that 
cause Huntington’s disease.  Like 
Alzheimer’s and Parkinson’s disease, 
Huntington’s disease is a debilitating 
neurodegenerative disease for which 
no cure exists.  One of the goals of 
the CHDI-sponsored studies is to 
develop better diagnostics that detect 
the toxic forms of the molecules that 
cause Huntington’s disease in humans.  
Another goal is to begin to develop 
improved tools and measurements to 
evaluate strategies aimed at preventing 
the formation of the toxic, disease 
promoting species.

Co-Investigators and satellite recipients 
on the grant include Drs Ansgar 
Siemer and Tobias Ulmer, both of 
whom have labs within the ZNI Protein 
Structure Center.  This center is home 
to a unique combination of different 
nuclear magnetic resonance (NMR) and 
electron paramagnetic resonance (EPR) 
spectroscopies, along with a variety 
of other biophysical tools.   While Dr 
Siemer deploys a solid state NMR and 
Dr Ulmer uses a solution NMR, both 
will help capture the 3D structures and 
molecular interactions of the molecules 
being examined.
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Dr Terrence Town of ZNI recently 
renewed his NINDS R01 and added 
satellite programs for Drs Russell 
Jacobs (Director of the ZNI Functional 
Biological Imaging core), Paul Thompson 
(Neurology; Associate Director, INI) and 
Peter Conti (Radiology; Director of the 
Molecular Imaging and PET Imaging 
Centers).  The grant brings together 
experts in neuroscience, immunology, 
and imaging to test a next-generation 
therapy for Alzheimer’s disease.  Using 
the TgF344-AD rat developed by Dr Town 
to model all pathological hallmarks 
of human Alzheimer’s disease, the 
researchers are deploying cutting-edge 
tools and technologies to evaluate 
preclinically therapeutics at the 
interface of the brain and the immune 
system.  Their overall approach relies 
on nanoparticles—think of them as tiny 
Trojan horses—to deliver a traceable 
drug specifically to monocytes, immune 
cells that circulate in the body.  The 
researchers utilize the latest in 
longitudinal neuroimaging technologies 
including micro-positron emission 
tomography (micro-PET) and hybrid 
diffusion imaging (HYDI) to determine if, 
once the peripheral monocytes take up 
the nanoparticles, they then cross the 
blood-brain-barrier to clear plaques in 
Alzheimer’s brains.

A program project led by Drs Berislav 
Zlokovic and Art Toga and funded by an 
NIA P01 with a separate complementary 
grant from the Alzheimer’s Association 
is comprised of 3 cores and 3 separate 
projects managed by 10 additional 
co-investigators (12 overall) across 
USC, along with 4 subcontracts at 
different institutions around the U.S.  
The comprehensive goal of the project 
is to advance current knowledge on the 
vascular contributions to dementia and 
Alzheimer Disease (AD), and establish 
whether the neurovasculature plays a 
major role in cognitive decline.  Again 
using a variety of imaging techniques, 
the researchers are examining the 
molecular biomarkers of neurovascular 
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dysfunction in individuals at genetic 
risk for AD (both familial and 
sporadic) with the aim of clarifying 
if the neurovasculature is a key new 
therapeutic target to treat dementia 
and AD.

Aside from being principal investigator 
on his own NIH R01, Dr Li Zhang is 
collaborating on multiple projects, 
having recently received three separate 
satellites from investigators across USC.  
Dr Zhang is working with Dr Qilong Ying 
(Stem Cell Biology and Regenerative 
Medicine) on Dr Ying’s NIH R24 grant 
that aims to generate new transgenic rat 
models for research; Dr Zhang’s role is 
to assist in defining which lines would 
be most useful for systems/behavior 
neuroscientists like himself.  Dr Zhang is 
also participating in a U01 held by Dr S 
Andrew Hires (Neurobiology, Dornsife 
College) with both PIs testing molecular 
tools developed by a group in China, 
mechanisms designed to be indicators 
for neuromodulation in the brain.  While 
Dr Hires is focusing on the behavioral 
aspect and Dr Zhang is concentrating on 
the sensory system, both are examining 
these sensors to understand how the 
modulator contributes to sensory 
function.

Dr Li Zhang is also collaborating with Dr 
Hongwei Dong, a member of the USC 
Mark and Mary Stevens Neuroimaging 
and Informatics Institute (INI) who has 
a laboratory in ZNI. Dr Dong received a 
3-year RF1 from the NIH to investigate the 
connections within the hippocampus, a 
region within the brain that is associated 
with emotion, memory, and the 
autonomic nervous system.  While Dr 
Dong is mapping the anatomy, Dr Zhang 
is exploring the electrophysiological 
and functional properties of the 
hippocampus and a third group from 
Caltech is examining the molecular 
markers. This combination of experts 
presents an ideal triple-threat for 
attempting to understand the neuronal 
network within the hippocampus from 
three different angles.

Researchers collaborate with each other 
to complement their knowledge and 
skills, access specialized equipment, 
and expand the data they can use 
in a publication.  It is clear that 
interdisciplinary efforts are becoming 
more critical for scientific discovery 
and translational research efforts.  
Comprised of PIs with a range of 
expertise and representing a breadth 
of disciplines, faculty in the Zilkha 
Neurogenetic Institute and department 
of Physiology and Neuroscience, are 
poised to continue to be successful with 
their shared projects now and in the 
future.
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In 2017, the department of Physiology 
& Neuroscience at the Keck School of 
Medicine of USC welcomed to its ranks 
the majority of faculty from the Zilkha 
Neurogenetic Institute.  As reported 
previously, the department had been 
experiencing a steady climb in the 
national rankings as calculated by the 
Blue Ridge Institute for Medical 
Research, starting at number 51 in 2012, 
moving to 39 in 2015 and 20 in 2016.  We 
are happy to report that in 2017, the 
department is now number 3 in the 
nation! Congratulations, all!



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

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

Laura Mosqueda MD, Interim Dean of the 
Keck School of Medicine provided opening 
remarks and Berislav Zlokovic MD, 
PhD Director of the Zilkha Neurogenetic 
Institute introduced Dr O’Keefe to 
a packed crowd.  The lecture was 
preceded by a poster session with over 
30 presentations from approximately 15 
labs in the Zilkha Neurogenetic Institute, 
on topics ranging from the effects of 
prenatal exposure to maternal stress 

and antidepressants on fetal brain 
development to a multi-scale modularity 
analysis of the hippocampus brain 
network.  The day-long event celebrates 
the contributions of ZNI’s inaugural 
director Zach W. Hall PhD (who was 
in attendance along with his wife Julie 
Giacobassi) and features opportunities 
for graduate students and postdoctoral 
fellows to connect with established 
scientists in formal and informal ways.
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Soprano and Musical Ambassador Renée Fleming visits ZNI

After recording music for the 
soundtracks to “The Shape of 
Water” and “Three Billboards 

Outside Ebbing, Missouri” and in advance of 
her upcoming Broadway debut in Rodgers 
and Hammerstein’s “Carousel,” artist 
Renée Fleming took time to visit the Zilkha 
Neurogenetic Institute (ZNI) to become 
acquainted with the research conducted at 
ZNI. A handful of young scientists presented 
their work on a range of topics from MRI 
imaging in living brain to biomarkers for 
pre-clinical Alzheimer’s disease.

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

Renée Fleming (4th from left) joins friends from LA Opera and USC to learn more about 
music and memories on the USC Health Sciences Campus February 2018. 

“Music to Remember,” a joint undertaking 
by the Zilkha Neurogenetic Institute and 
LA Opera, was the second program, as 
presented by Dr Stacy Brightman, Vice 
President of Education and Community 
Engagement for LA Opera and David 
Warren, Director of Operations for ZNI.  Now 
in its eighth year, this collaboration brings 
young singers to facilities catering to people 
affected by dementia, where residents 

participate in sing-a-longs that stimulate 
activity from listeners.

Hosted by Dr Berislav Zlokovic on a bright 
afternoon in February, Ms Fleming was 
joined by guests and friends of ZNI, including 
Christopher Koelsch, President and CEO 
of LA Opera; Marc Stern, Chairman of LA 
Opera; Scott Lord; Zora Mihailovich; John 
Nuckols; and Mary Hayley.  
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Nobel Laureate John O’Keefe Presents Keynote Lecture  
at Zach Hall Event

Prof John O’Keefe (center) join Dr Berislav Zlokovic (left) and Dr Zach Hall (right) in adding his 
name to the perpetual plaque commemorating his keynote lecture at ZNI in December 2017.



On a sunny Saturday, 3 
February 2018, over 60 high 
school students and their 

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

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

Zilkha Neurogenetic Institute Hosts LA/Irvine Brain Bee

60 high school students from across the Southland participated in the LA/Irvine Brain Bee at the Zilkha Neurogenetic Institute in 
February 2018.
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Guest lecturers Drs Dominque Duncan 
and Tyler Ard, both researchers at 
INI, gave tandem talks, holding the 
kids enraptured about their respective 
subjects.  Dr Duncan spoke about her 
use of VR to streamline neuroimaging 
analyses, as well as her research on 
epilepsy and seizures.  Dr Ard discussed 
how neuroscientists are using a 
graphical technique called particle 
rendering—originally developed for 
the cinema industry—to visualize 
MRI data using millions of tiny dots, 
thereby making the information more 
useful across multiple platforms and 
applications.

Dozens of volunteers from UCLA and 
USC Interaxon group joined to create a 
day of engaging activities.  Organized 
by Dr Amy Nelson of ZNI, the teens 
participated in a dozen interactive 
demonstrations from dissecting a sheep 
brain to experiencing what it is like 
to have a neuroprosthetic.  The kids 
and their families also received advice 
from professionals working in the field 
and learned how to navigate college 
admissions.  A written competition 
and lab practicum resulted in 10 
finalists competing in three fast-paced 

rounds of a Jeopardy-style game, with 
contestants choosing from categories 
such as Stress & Aging to Memory 
Molecules.

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

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


