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Dear Community,

It’s been quite a year for the FAU Brain 
Institute and the members of the FAU 
neuroscience family     — faculty, trainees, staff 
and community champions. Much to crow 
about! I am pleased to present the 2020 
edition of Masterminds, the Brain Institute’s 
annual report.

First, a bit of history. In the Fall of 2016, we 
celebrated the opening of the Institute with 
much anticipation and expectation. A physical 
embodiment of the Neuroscience Pillar, 
one of four strategic areas of research and 
education investment outlined in the 2015 
FAU Strategic Plan, Race to Excellence, the 
mission of the institute is to accelerate the 
growth of the FAU neuroscience community, 
through:

• recruitment of world-class faculty  
and students,

•  development of research-oriented 
educational experiences, 

• enhancement of research infrastructure 
and core facilities, 

•  development of strategic partnerships 
with local, national and international 
institutes, universities and companies, 

• communication of our research  
vision and accomplishments to the  
lay community 

Our first two years were formative ones, 
initiating recruitments, building out space 
on the Jupiter and Boca Raton campuses 
for research laboratories and administrative 
offices, and becoming acquainted with the 
richness of our local communities and their 
needs to understand what we do and what 
differences we can make in their lives.  
Our 2020 annual report chronicles how these 
initial investments have paid off in year three. 

This past year, the existing FAU neuroscience 
faculty have contributed more than 100 
research reports and received millions  
of dollars in research support while 

new faculty recruitments have added 
key strength in neuroimmunology, 
neurogenestics, biophotonics and 
neuroengineering. Maintaining this surge, 
multiple new recruitments are underway 
that target exciting growth areas, ranging 
from substance abuse and addiction to 
Alzheimer’s disease, cognitive neuroscience 
and philosophy of mind. 

New international partnerships have been 
forged, particularly through scientific 
outreach to our neuroscience colleagues 
in Israel. Facility development has resulted 
in the opening of state-of-the art research 
laboratories, the development of a new 
core facility to allow for the behavioral 
assessment of models of brain disease, and 
the ceremonial groundbreaking of a new 
neuroscience-focused research building 
on the Jupiter campus that will provide for 
enhanced strategic partnerships with Max 
Planck Florida Institute for Neuroscience 
and Scripps Research. Neuroscience 
education opportunities have been 
enhanced through the offerings of our 
Graduate Neuroscience Training Program 
(GNTP), now attracting high-caliber talent 
from across the country. Community 
partnerships have deepened and blossomed 
with the launch of our annual Brainy Days 
program of community lectures on brain 
science and medicine across the full month 
of March, the development of the ASCEND 
program to bring neuroscience discovery 
to middle schoolers, and the opening of 
the permanent exhibit Journey Through 
the Human Brain, a partnership with the 
South Florida Science Center & Aquarium, 
for which we helped guide content 
development. I hope that your inspection 
of our progress will give you the sense 
of dynamism that characterizes the FAU 
neuroscience community, and leave you in 
anticipation for our 2021 report.

Randy D. Blakely, Ph.D.
Executive Director  
of the FAU Brain Institute

Letter From the Executive Director
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Scientist Lands $1.7M NIH Grant 
for Tissue Engineering Approach 
According to the National Eye Institute, 2.1 million 
Americans have age-related macular degeneration, 2.7 
million have glaucoma, and 24 million have cataracts. 
By 2030, 34 million Americans will have cataracts, and 
worldwide, it is the leading cause of blindness. 

To help combat these debilitating conditions and 
gain insight to advance regenerative medicine, Marc 
Kantorow, a professor of biomedical science in Charles E. 
Schmidt College of Medicine, received a multi-year grant 
from the National Eye Institute of the National Institutes of 
Health (NIH) for a novel project titled “Hypoxia Regulation 
of the Lens.” The project is focused on identifying the role 
of hypoxia or lack of oxygen to the cells and tissues in the 
body, and oxygen on the formation of the eye lens.

NEWS BRIEFS

Healthy Aging in  
Stressed Fruit Flies 
Ken Dawson-Scully, Ph.D., and 
Stephanie Kelly, Ph.D., neuroscientists 
from Charles E. Schmidt College of 
Science, are the first to report insight 
into healthy aging by investigating 
the effects of a foraging gene (PKG) 
on age and stress tolerance, using 
common fruit flies. The study was 
recently published in the Journal of 
Experimental Biology. Results from the 
study reveal that under anoxic stress 
(one percent of oxygen), flies that 
have high levels of PKG drop into a coma faster than 
flies with hypoxic conditions (three percent of oxygen), 
where flies have low levels of PKG, significantly 
increasing their activity during stress.

Collaboration Aims  
to Treat Strokes
Two researchers have developed a 
breakthrough procedure for stroke that 
significantly reduces stroke-related disability 
and death with an FDA-approved drug 
called granulocyte colony-stimulating factor 
(GCSF). GCSF could be a powerful growth 
factor because of its ability to preserve 
the central nervous system, suppress 
cell death and, at the same time, elicit 
neurogenesis as well as angiogenesis, 
according to researchers Jang-Yen (John) 
Wu, Ph.D., left, and Brian Snelling, MD. Wu is 
a professor of biomedical science at FAU’s 
Schmidt College of Medicine and member 
of FAU’s Brain Institute. Snelling is the 
chief of cerebrovascular and endovascular 
neurosurgery and medical director of 
the Marilyn and Stanley Barry Center for 
Cerebrovascular Disease and Stroke at the 
Marcus Neuroscience Institute and Boca 
Raton Regional Hospital.
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FAU Brain Researcher  
Earns Distinguished Awards

Randy D. Blakely, an 

internationally renowned 

neuroscientist and 

executive director of 

FAU’s Brain Institute, 

recently received 

the 2019 SURA 

Distinguished Scientist 

Award. The annual 

honor goes to a research scientist whose 

extraordinary work fulfills the SURA mission 

“to advance collaborative research and 

education and to strengthen the scientific 

capabilities of its members and our 

nation.” The award, which comes with a 

$5,000 honorarium, was announced in 

conjunction with SURA’s Board of Trustees 

meeting at Georgia Tech in Atlanta. Blakely 

also recently earned the 2020 Lifetime 

Achievement Award in STEM Education 

from the South Florida Science Center  

& Aquarium.

Women Leaders  
in STEM Awards

The FAU Chapter of the 

Association of Women in 

Science (AWIS) and the 

advance FAU Leadership 

Team selected Nicole 

Baganz, Ph.D., research 

assistant professor of 

biomedical science and 

director of community 

engagement and programming of the 

FAU Brain Institute, and Terje Hoim, Ph.D., 

associate dean for academic Affairs of the 

Wilkes Honors College as 2019 FAU Women 

Leaders in STEM. 

As recipients of this award, the two 

participated in the hfp consulting group’s 

Female Leaders in Science Workshop with 

17 other FAU women faculty awardees from 

across the university.

Keene Named  
Kavli Fellow

The National Academy 

of Sciences named Alex 

Keene, Ph.D., a Kavli 

Fellow at the recent 

30th annual U.S. Kavli, 

Frontiers of Science 

Symposium. 

Keene is an associate 

professor for biological sciences in the 

FAU’s Charles E. Schmidt College of 

Science. 

His research aims to understand the neural 

mechanisms of sleep loss in Mexican 

cavefish and the neural circuitry regulating 

taste memory in fruit flies.

> Read more about Keene’s  
research on page 10.

ACCOLADES

NOTABLE GIFTS
The Brain Institute secured more than $380,000 in gifts, pledges and 
grants in 2019. Our generous supporters include:

Donald and Alice P. Hudson Charitable Fund

Community Foundation for Palm Beach and 

Martin Counties

Jupiter Medical Center

Palm Health Foundation

South Florida Science Center and Aquarium

Stiles-Nicholson Foundation

These funders joined forces to support the Brain Institute 
in the following ways:

• Advancing STEM-Community Engagement Through 
Neuroscience Discovery (ASCEND)

• Brain Mobile
• Brainy Days
• Outreach Activities at the Edna W. Runner Tutorial 

Center
• Research on addiction and neuroimmune contributions 

to depression
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NEW GREAT MINDS

A Divine, Beautiful Orchestration
BY  Judy Gelman Myers  

When research reveals something new, it 
ignites a revolution. Ning Quan, Ph.D, works 
at the forefront of such a revolution; his world-
renowned studies of inflammation change 
how scientists aunderstand the relationship 
between the central nervous system and 
immune system.   

“The greatest joy in the lab is digging a little 
deeper and finding the truth of something that 
was unexpected,” said Quan, who recently 
joined FAU as a professor of biomedical 
science in the Charles E. Schmidt College 
of Medicine and member of the FAU Brain 
Institute.Quan’s journey began 20 years 
ago, when he came from China to earn his 
Ph.D. at the University of Tennessee. After 

postdoctoral training in neuroimmunology 
at the National Institute of Mental Health, he 
became a tenured professor at Ohio State, 
where he set up a lab focused on neuro-
immune communication and links between 
immune and brain health, such as how 
immunological activity contributes to mental 
disorders. However, FAU’s investment in 
cutting-edge neuroscience lured him here.

“After visiting FAU and talking to Dr. Blakely, 
the chair of the biomedical sciences 
department, about the university’s vision 
and investments in neuroscience, I got very 
excited,” said Quan, who brought his National 
Institutes of Health-funded lab to the Jupiter 
campus.  “I find the environment for doing 
state-of-the-art research, especially in my 

field, to be all that I had hoped for.” 

Imagine a New Understanding
BY  David Lewellen 
 
“Seeing is believing,” said Qi Zhang, Ph.D. 
And, seeing the action of the brain at 
the molecular level, may lead to a new 
understanding of the causes of Alzheimer’s 
disease, he said. 

Zhang, an assistant research professor in 
the College of Medicine, spent most of his 
career working on microscopic imaging in 
previous stops at Stanford and Vanderbilt. 
Since arriving at FAU recently, he has 
continued his work on cholesterol in the 
brain and its relationship to the onset  
of Alzheimer’s. 

“Our spatial and temporal ability to study 
cell processes is exploding,” said Zhang, 
meaning that both the resolution of 
microscopes and their ability to record 
events as they happen. Watching individual 
neurons light up as they are activated “is  

a reality in imaging. It’s no longer science 
fiction. You can see it. It’s an all-optical 
decoding of the neural network.” More than 
75 percent of Zhang’s research relies on 
imaging, especially live-cell imaging that 
can distinguish different cells, different 
enzymatic activities, or even different 
molecules. The images producing by 
Zhang and his colleague formulate a new 
theory about Alzheimer’s disease – namely, 
that it relates to a lack of cholesterol 
on the surfaces of neurons. About 25 
percent of the body’s cholesterol resides 
in the brain, Zhang said. In the brain, 
“cholesterol is critical for neurons to release 
neurotransmitters,” said Zhang, adding that 
the amount of cholesterol in the brain tends 
to reduce as people age. 

In Alzheimer’s research, the current 
dominant theory is that the disease is 
caused by an accumulation of amyloid 

precursor proteins (APP) on neurons in 
the brain. “By accident, we noticed that 
the changes of APP distributions (surface 
vs. internal) caused changes in surface 
cholesterol content. That started the current 
line of research,” he said. APP has long 
been correlated with Alzheimer’s disease, 
but Zhang’s experiments on cultured cells 
have led him to believe that unbalance of 
neuronal cholesterol is the actual cause. 

As Zhang builds evidence for his theory, 
he is also looking ahead to how the 
knowledge might be used to treat 
Alzheimer’s disease. He hopes to work 
on methods to increase the levels of 
“good” cholesterol in the brain, whether by 
pharmacological or genetic tools. “We’ll use 

as many angles as we can find,” he said. 
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Behind the Scenes at the Brain Institute
BY  Judy Gelman Myers 
 
Institutions thrive when the folks behind  
the scenes are as good as the folks 
onstage. That puts the Brain Institute in 
a good place, with world-class scientists 
like Executive Director Randy D. Blakely, 
Ph.D., out front and Anne Gambardella, 
the institute’s new assistant director of 
administrative operations, out back. 

 
 
 
 
 
 
 
 
 

 
Gambardella is responsible for managing 
the institute’s finances and personnel. 
That means oversight for federal, state 
and foundation grant submissions, budget 
projections for all funding as well as 
overseeing staff requirements. Practically, 
she ensures that funding is available and 
personnel appointments are in place  
for the Brain Institute team “I am 
responsible for making sure the operations 
are flowing smoothly to ensure they can do 
this great science,” she said.

Always a numbers person, Gambardella 
received a Bachelor’s in marketing from 
Rutgers University and a master’s in science 
management from Emmanuel College. She 
served as senior scientific administrator at 
the Vaccine and Gene Therapy Institute, 
grants manager at FAU’s Harbor Branch 
Oceanographic Institute, and proposal and 
contract administrator in FAU Sponsored 
Programs. Recently she was the assistant  

 
director for Sponsored Programs at Nova 
Southeastern University Gambardella loves 
numbers, but her first love is community. 
When her parents moved from Staten 
Island, N.Y., to Port St. Lucie, Fla., more than 
30 years ago, she and her husband, packed 
up and moved south to join them. So did 
her sisters and their children. They all live 
within five minutes of each other, flourishing 
as their personal and adopted communities 
grow.  Community is what she loves 
best about the Brain Institute, too. She’s 
fascinated by the institute’s community 
outreach programs, especially ASCEND, 
which gets local grade school students 
interested in neuroscience. 

“The Institute just had a groundbreaking 
ceremony for a new building. It’s exciting 
to be part of that development. More than 
anything, you want to see the Institute 

expand and flourish,” she said. 

Researching Lifestyle to Maintain Brain
BY  Cammi Clark, Ph.D. 
 
Henriette van Praag, Ph.D., was a 
teenager in the Netherlands when her 
interest was piqued by a scientist treating 
mood disorders with medication and 
psychotherapeutic approaches. “The 
concept that there is a biological basis  
for behavior was very controversial at  
the time,” van Praag said.

A few years later, her interest elevated 
as she began graduate work at Tel-Aviv 
University in Israel, where she worked  
on opiates and the development of  
pain perception.

Further, at Robert Wood Johnson Medical 
School, New Jersey, her postdoctoral 
research on nerve growth factors led 
to an interest in brain plasticity. And, as 
a staff scientist at the Salk Institute in 
California, she discovered that voluntary  

 
running wheel exercise in rodents 
increases the number of new neurons  
in the hippocampus, a brain area 
important for learning and memory. 
Her expertise landed her a role as an 
investigator at the National Institute on 
Aging in Baltimore, Maryland, before 
joining FAU as an associate professor in 
the Department of Biomedical Science 
in the Charles E. Schmidt College of 
Medicine and Brain Institute.

van Praag says she’s excited to 
continue research at FAU in behavioral 
interventions, such as the profound effects 
diet and exercise have on brain plasticity,  
suggesting lifestyle intervention help 
enhance or maintain the brain. She also 
credits the university’s focus on healthy 
aging for drawing her here. And, she 
adds with a chuckle, “the nice local 

environment and weather.” 
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Medication can help patients 

manage tremors, stiffness, speech 

difficulties, and other symptoms 

that accompany Parkinson’s disease, a 

progressive disorder caused by the death 

of neurons that control movement.

However, as the years pass, these 

problems may stage a comeback for  

many patients. The medication may be 

slow to take effect, wear off, or even have 

no effect at all. 

The onset of fluctuations in the response 

to medication, known as “on” and “off” 

phases, mark a critical point, when 

managing this disabling neurological 

disease becomes more complex and 

demanding. To determine how best to 

adjust their treatment, patients must often 

keep diaries recording their symptoms and 

make frequent visits to their doctors. 

Behnaz Ghoraani, Ph.D., an assistant 

professor in the Department of Computer 

and Electrical Engineering and Computer 

Science, and a fellow of FAU’s Institute for 

Sensing and Embedded Network Systems 

(I-SENSE) and FAU’s Brain Institute 

(I-BRAIN), and her colleagues have 

devised a better way to keep track  

of these fluctuations. By combining 

wearable, motion sensors with an 

algorithm, they have created a system 

that can do more than merely monitor 

movement: It also learns to classify each 

person’s unique fluctuations. 

In a study published recently in the journal 

Medical Engineering and Physics, the team 

placed sensor-based systems on the wrists 

and ankles of 19 Parkinson’s patients to 

collect data as they did routine things, like 

walking or getting dressed. The algorithm 

used a portion of that motion data to 

teach itself to be able to tell whether each 

person was on or off — that is responding 

to the medication or not — at a given time. 

The researchers found the system 

could detect the patients’ response to 

medication with an average accuracy 

of 90.5 percent. 

“Our approach is novel because it is 

customized to each patient rather than 

a ‘one-size-fits-all’ approach and can 

continuously detect and report response 

to medication,” Ghoraani says. “Once the 

algorithm is trained, it can readily be used 

to monitor fluctuations without relying on 

patient or physician engagement.”

Ultimately, the sensor and algorithm 

combination could provide the basis 

for an in-home system for monitoring 

patients’ motor fluctuations, and the 

information collected could help doctors 

to treat patients remotely, the researchers 

say. The need is only expected to grow: 

Parkinson’s affects approximately 6 

million people globally, a number that is 

expected to double by 2040. 

Medication Automation
A Personalized Way to Monitor Parkinson’s Disease
BY  Wynne Parry

Behnaz Ghoraani, Ph.D., an assistant professor in the Department of Electrical 
Engineering and Computer Science, and faculty member of FAU’s Brain Institute
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A 
new building on FAU’s Jupiter 

Campuswill be an important 

milestone for the FAU Brain 

Institute – but director Randy D. 

Blakely says it’s just the beginning 

of a 10-year plan. The new building, 

scheduled for groundbreaking in the 

late spring/early summer of 2020, will 

be a 60,000-square-foot, $35 million 

facility with space for more than 30 

researchers. Three years after the Brain 

Institute was set up, Blakely sees it as  

“a turning point.” The new space, the 

most advanced building for science 

ever built at FAU, will “let us add 

significantly to the faculty we’ve already 

recruited. We can expand our Jupiter 

base while we recruit in Boca.” All 

Brain Institute researchers hold a dual 

appointment with an FAU college. 

The Brain Institute works closely 

with the Max Planck Institute and the 

Scripps Research Institute, two private 

organizations that share space in 

Jupiter with FAU. Daniel Flynn, Ph.D., 

FAU’s vice president for research, said 

that with the three groups’ different 

but complementary research agendas, 

“you’re creating an ecosystem that’s 

a rich intellectual environment for 

people to interact and exchange 

ideas.” It will also include incubation 

space for companies seeking to 

market discoveries made at FAU, and 

opportunities for undergraduates to 

participate in research. 

Scheduled presentations by guest 

speakers plus regular coffee gatherings 

mean that “researchers and their 

trainees across the neuroscience 

spectrum can move from idea to 

collaboration in a heartbeat.” The new 

building is “about step four” in starting 

a new institution from zero. But when 

the building opens at the end of 2021, 

it will mark the early stage of the plan. 

“We’re already planning the next two 

buildings.” Eventually, he said, if the 

Brain Institute moves beyond basic 

research to studies involving people, 

programming could overlap with FAU’s 

medical and nursing schools in  

Boca Raton.

FAU’s rapid ascent to the national 

stage has been fueled in part by 

the tremendous offerings in Jupiter. 

Since the campus opening in 1999, 

it has offered students and scholars 

exceptional opportunities through 

groundbreaking programs in research 

and education. The new neuroscience 

building will continue that legacy. 

Building a Future
Taking Neuroscience to New Heights
BY  David Lewellen

Above: Renderings of the new neuroscience building.

Below: From left, FAU President John Kelly; Robert 
J. Stilley, FAU Board of Trustees member; The 
Honorable MaryLynn Magar, Florida State House 
of Representatives, District 82; Nancy Torres 
Kaufman, executive chairman of the board of Beacon 
Pharmaceutical; Christy LaFlamme, student from 
Harriet L. Wilkes Honors College; Anthony Barbar, 
chair of FAU’s Board of Trustees; Abdol Moabery, 
vice chair of FAU’s Board of Trustees; and Stewart 
Martin, chair of FAU Foundation, at the ceremonial 
groundbreaking for the new neuro-science building.
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Cavefish: 
Out of the Dark,  
Into the Limelight
Scientists Suspect These Blind Creatures May 

Hold Clues to Many Biological Mysteries,  

Including Human Disease 

BY Wynne Parry L iving isolated in the dark has altered the 

Mexican cavefish in eerie ways. Gone 

are its ancestral dark pigment and disc 

like eyes, both replaced by pink flesh. But its 

unique biology is anything but skin deep, and 

scientists, including those interested in human 

health, are taking notice.

Cavefish sleep very little and don’t get 

stressed. Neither do they swim in coordinated 

schools like other fish. They also binge eat, 

put on fat readily and have increased levels  

of sugar in their blood, the sort that, in a 

person, might alarm a doctor.

“After their ancestors washed into caves, 

these fish evolved distinctive traits, a number 

of which are linked to diseases such as 

insomnia, obesity and diabetes,” said Alex 

Keene, Ph.D., an associate professor in the 

Charles E. Schmidt College of Science. 

Keene and his university collaborators, 

Johanna Kowalko and Erik Duboué, are 

helping FAU emerge as a hub for the 

growing field of cavefish research. Together, 

these young scientists are teasing out 

the fish’s secrets and establishing it as an 

unconventional sort of lab rat, a subject for 
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routine use in studies intended to shed 

light on human biology. “We are developing 

this fascinating animal into a new 

experimental model,” Keene said.

Two fish, one species
Scientists believe Mexican cavefish started 

out just like the fish that still inhabit the 

rivers in the Sierra del Abra region of 

Northeast Mexico. After floods swept them 

into at least 29 caves, these fish adapted  

to life in the dark, with little food and  

no predators. 

Despite millennia spent apart, cavefish  

can still breed with river fish — an 

enormous plus for scientists who can 

readily examine the effects of cave life  

by comparing the two.

Scientists first started studying cavefish 

about a century ago, but within the past 

decade, interest in them has expanded, 

according to Kowalko, Ph.D., an assistant 

professor in the Harriet L. Wilkes Honors 

College. “The recent development of 

new genetic and genomic technologies 

have allowed the field to take many new 

and exciting directions as new genomic 

resources, like the cavefish genome, and 

functional genetic tools have become 

available for this species,” she said. 

As a postdoc, Kowalko adapted gene 

editing systems to make precise changes 

within cave and river fish genomes. New 

technologies like this have made it possible 

to ask all kinds of new questions with 

these fish, she said. Kowalko is using gene 

editing to examine their sociability. Unlike 

more gregarious river fish, cavefish don’t 

swim in coordinated schools. “We now 

have the tools to perturb genes we suspect 

are responsible, to see if that changes 

schooling behavior,” she said.

Starting points
The subjects of the trio’s experiments 

inhabit three tank-lined “fish rooms” on the 

Jupiter campus. A recent grant from the 

National Science Foundation is making it 

possible for the FAU researchers and their 

collaborators to develop new research 

tools and to prepare to supply the fish to 

labs around the world.

Duboué, Ph.D., an assistant professor 

in the Harriet L. Wilkes Honors College, 

together with Keene, is working to create 

one such type of experiment-ready fish: 

All of the nerves in its brain and spinal 

cord will be genetically engineered to 

fluoresce when they fire electrical signals. 

Even made visible, this activity can still 

be difficult to interpret. He and Keene are 

building another resource — detailed, 

three-dimensional reconstructions of fish 

brains — that will make it possible to more 

accurately decode the green glow. 

In his own experiments, Duboué has found 

that river fish placed in an unfamiliar tank 

will hide out at the bottom, a sign of stress. 

Cavefish, however, begin exploring upward 

much more quickly. Duboué thinks this 

boldness may result from living without  

fear of being eaten.

The stressed-out and stress-resistant fish 

may ultimately have something to tell us 

about human anxiety. “We don’t understand 

why some people handle stress really well 

and others don’t,” he said. “If we can trace 

a cavefish’s dampened stress response to 

its genes or brain anatomy, those may be 

starting points for human research.” 

Secrets to resilience
Likewise, Keene’s work suggests potential 

insights on sleep disorders. Before he 

and Duboué arrived at FAU, together they 

discovered that cavefish doze about 80 

percent less than river fish. Researchers 

elsewhere have uncovered other parallels 

to familiar conditions. Cavefish eat 

insatiably, put on more fat than river fish, 

and often possess a mutation associated 

with human obesity. Meanwhile, cavefish 

have higher levels of potentially harmful 

blood sugar than do river fish. In humans, 

elevated blood sugar is the primary 

characteristic of diabetes. 

Perhaps most telling is what isn’t 

happening to cavefish; they seem  

generally healthy and live about as long  

as river fish. “If we can figure out what 

makes them resilient to the harmful effects 

of, for example, chronic sleep loss,” Keene 

said, “then we may find new ways to treat 

these disorders in humans.” 

From left, Alex Keene, Ph.D., an associate 
professor of biological sciences in Charles 
E. Schmidt College of Science, Johanna 
Kowalko, Ph.D., an assistant professor of 
biology in Harriet L. Wilkes Honors College, 
and Erik Duboué, Ph.D., an assistant 
professor of biology in Harriet L. Wilkes 
Honors College
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A One-of-a-Kind 

Neuroscience 

Experience 
BY Linda Holtz

Did you ever want to get inside 

someone’s head? Now you can. 

A new interactive exhibit called 

Journey Through the Human Brain takes 

visitors on a tour of the brain and its 

different parts and functions, including 

what it is that makes us all human. The 

permanent exhibit at the South Florida 

Science Museum and Aquarium in West 

Palm Beach gives the public a better 

understanding of brain health, brain 

medicine and brain disorders.

“The exhibit is completely unique in 

its use of interactive and immersive 

features,” said Randy D. Blakely, Ph.D., 

executive director of the FAU Brain 

Institute, professor of biomedical science 

in the Charles E. Schmidt College of 

Medicine and part of the brain power 

behind the creative exhibit. “It is the most 

high-tech thing going. What we have here 

exceeds some of the best brain exhibits in 

the world.”

Blakely was recruited by Lew Crampton, 

museum president, and Kate Arrizza, 

museum CEO, to serve as science advisor 

to the museum. Nicole Baganz, Ph.D., 

director of community engagement and 

programming at the institute; Esteban 

Parchuc, science center creative 

director; and Joseph Moore, chief exhibit 

consultant, rounded out the design team. 

Over the past three years, the two worked 

together to map out the blueprint for what 

has become a permanent high-touch and 

high-tech exhibit of the museum. The 

$2.5 million exhibit was made possible 

by the Quantum Foundation and Stiles-

Nicholson Foundation, and with support 

from other foundations and private gifts.

The goal behind Journey Through the 

Human Brain was to dazzle and fascinate 

without overwhelming its audience. It 

achieves this through carefully curated 

display signage written in clear and 

understandable language, colorful visuals, 
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The South Florida Science Museum and Aquarium’s 
newly opened brain exhibit, called Journey Through 
the Human Brain, comprises approximately 30 

different stations within a 2,500-square-foot area. 
Here’s a look at just three of the must-experience 
centerpiece destinations along the way.

touchable models, and interactive features that 

explain some of brain science’s most complex 

processes and characteristics. This exhibit is 

designed to engage a wide age range of people 

curious about how the brain works, as well as to 

entice the next generation of scientists into the field 

of neuroscience.

“This exhibit demonstrates a significant and 

successful long-term effort between researchers 

and museum curators, all who are passionate about 

community education,” Blakely said. “What results 

is a compelling, fun and technically sophisticated 

exhibit. While the exhibit borrows some of its appeal 

from the world of ‘edutainment,’ at its core this is 

a science exhibit that successfully shows that the 

brain is the most complicated piece of matter in the 

universe – it is what makes us human.” 
From left, Randy D. Blakely, Ph.D., and FAU President John Kelly

Sports Helmets and Brain 
Protection: This touch-interactive 
exhibit addresses the issue of 
traumatic brain injury. (Designed 
in consultation with Jason 
Hallstrom, Ph.D., a professor in 
the FAU College of Engineering 
and Computer Science.) 

Brain-Machine Prosthetics:  
A visitor-operated myoelectric 
(electric properties of muscles) 
device shows how prosthetic 
devices can control limb 
movement. (Designed in 
consultation with Erik Engeberg, 
Ph.D., an associate professor in 
the FAU College of Engineering 
and Computer Science.))

Deep Dive: A one-of-a-kind 
interactive exhibit takes  
you on a virtual journey  
deep inside the recesses  
of the brain using 3-D graphics, 
a joystick and touch screen 
controller. (Developed by the 
museum, FAU Brain Institute 
and Max Planck Institute of 
Neuroscience.)

Inside the Brain Exhibit
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T   hanks to a significant investment 
by the Division of Research, 
neuroscience graduate education at 

FAU now offers greater flexibility and helps 
stimulate interactions across the spectrum 
of brain science. 

The new Graduate Neuroscience Training 
Program (GTNP), unifies recruitment 
efforts on behalf of three Ph.D. programs 
at FAU that offer advanced neuroscience 
education, and gives students the 
opportunity to spend their first year getting 
acquainted with the field, their research 
options, and each other.  

The change benefits faculty, too, by 
attracting the best students inside and 
outside of Florida, and giving them more 
opportunity to determine which students 
best fit into their labs. 

Stronger together
The adjustments made as part of the 
GTNP bring graduate education at FAU 
in line with a more flexible approach to 
graduate neuroscience education found 
at top research universities across the 
nation, says Randy Blakely, Ph.D., executive 
director of the FAU Brain Institute.

“More than simply waving a flag for FAU 
neuroscience, we are helping generate a 
culture of neuroscience research across 
a broad spectrum of disciplines, one that 
can live longer than the student’s first-year 
experience,” he says. “Science pursued 
across traditional boundaries of disciplines 
is where many of the most important 
discoveries are occurring today.”

The GTNP has so far admitted two classes 
of six students each, and is currently 
recruiting a class of eight for next year. 
While the institute’s Education Office 

manages the recruitment process, the 
three programs —Integrative Biology-
Neuroscience, Complex Systems and Brain 
Sciences, Experimental Psychology — play 
essential roles in selecting applicants for 
interviews, and ultimately, admission.

Ensuring a good fit
In the past, incoming students often 
went directly into a lab in one of the 
three programs and began teaching in 
undergraduate classes to earn their stipend 
during the first year. Now, they acquire a 
broad introduction to neuroscience while 
exploring their options and gaining hands-
on experience as they rotate through 
laboratories in each program. This more 
flexible approach benefits everyone, 
according to Blakely. 

“Faculty want to meet and work with 
multiple new students. Meanwhile, students 
can explore the scientific questions and 
technical approaches of different labs, and 
get a sense of the research culture their 
potential mentors create,” says Kathleen 
Guthrie, Ph.D., the institute’s assistant 
director of education. 

While there are some students who arrive 
with research experience, publications, and 
a mentor in mind, Guthrie notes that “others 
need a chance to explore and find the best 
match for their talents and interests.”

Collective experience
During their first year, the students take 
two core courses together and attend a 
seminar series featuring internationally 
respected neuroscientists who visit the 
campus for one to two days, meeting with 
GNTP students over casual but informative 
lunches. This structure gives the students 
a key opportunity for networking beyond 
FAU, and creates a sense of community, 
according to Blakely. “The students and 
speakers get to know each other and some 
form lasting bonds that can later lead to 
postdoctoral opportunities,” he says. 

The GTNP covers students’ stipends during 
the first year of their training, so they don’t 
have to take on teaching responsibilities 
and can focus on lab research and 
identifying a mentor. 

By the summer of their first year, students 
will have matched up with mentors 
of their choice and joined one of the 
three programs. While they then pursue 
specialized coursework linked to their 
chosen area of emphasis, each semester 
they continue to take a common seminar 
course that affords an opportunity to link up 
regularly with their GNTP classmates.  

Wide horizons
The resources available to GNTP students 
extend beyond FAU to two university 
affiliates: The Scripps Research Institute 

Thinking Ahead 
Brain Institute Amps up Graduate Neuroscience Education
BY Wynne Parry

 
“While we wave a flag for FAU neuroscience, we also 
cultivate a culture of neuroscience research across a 
broad spectrum of disciplines, one that can live longer 
than the student’s first-year experience.”

— Randy D. Blakely, Ph.D
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and the Max Planck Florida Institute for Neuroscience. 
“Faculty from these institutes can directly mentor the 
students in their advanced years or serve on Ph.D. 
student advisory committees. Many students also 
use the research tools in Scripps and Max Planck 
core facilities to extend their research beyond the 
technologies available in their own labs,” Blakely says.

Through these structural changes to neuroscience 
graduate education, the GTNP provides the optimal 
balance between breadth and depth, Blakely says. 
“Students have to specialize where their abilities and 
interests take them, but, in their careers, they will 
likely need to work across disciplines. This program 

prepares them to do that.” 

Neuro Community
Now three years old, the multi campus Neuroscience 
Student Organization (NSO) welcomes any university 
graduate student interested in the field. Created at the 
request of students seeking a community and led by 
president and neuroscience trainee James (Alex) Clark, 
the NSO enriches its members’ educational experience. 

On their behalf, the Institute funds memberships in  
the Society for Neuroscience and travel grants, and  
sponsors an annual retreat with a speaker selected  
by NSO members, scheduled for Manatee Lagoon  
this June. 

Postdocs Wins

• This past year, the Division of Research 
created a postdoctoral association that spans 
disciplines across the university. This past 
year, the association was led by aspiring 
neuroscience investigator, Paula Kurdziel, 
Ph.D., top left, Another neuroscience postdoc, 
Lorena Areal, Ph.D., will lead the organization 
in 2020.

• Postdoc Adele Stewart, Ph.D., left, received 
a prestigious NARSAD Young Investigator 
Grant from the Brain and Behavioral Research 
Foundation. The $70,000 grant funds her 
work on the effects of genetic mutations on 
dopamine signaling in the brain. 

• Former postdoc Bethany Stahl, Ph.D., left, 
is now executive director for Academic 
Operations, Jupiter campus. Prior to assuming 
her new position, Stahl studied the genetic and 
neurobiological basis of sleep in the laboratory 
of Alex Keene, Ph.D., associate professor in the 
Charles E. Schmidt College of Science.
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A neuroscientist at Florida Atlantic 

University’s Brain Institute has 

discovered an unwelcome role  

in the brain for hyaluronic acid.

This clear, gooey substance, which is 

naturally produced by the human body, has 

been popularized by cosmetic and skin 

care products that promote healthier and 

more supple skin. It is also recognized for 

its abilities to speed up wound healing, 

reduce joint pain from osteoarthritis, and 

relieve dry eye and discomfort. 

However, Ning Quan, Ph.D., a professor 

of biomedical science in FAU’s Charles 

E. Schmidt College of Medicine and 

a member of I-BRAIN, led a team that 

discovered that hyaluronic acid may be 

a cause of inflammation in the brain. 

The substance seems to be the key in 

how an immune signal moves from the 

bloodstream to the brain, activating the 

brain’s resident immune cells, the microglia.

In a study published in the journal Brain, 

Behavior and Immunity, Quan and 

collaborators from the Sichuan University, 

The Ohio State University, and the 

University of Illinois Urbana-Champaign, 

demonstrate that inflammation in the 

central nervous system is oftentimes 

quenched or restricted. However, this 

inflammation can be aberrantly amplified 

through endothelial cell-microglia crosstalk 

when the brain constantly receives 

inflammatory signals. Quan’s work 

identified hyaluronic acid as the key signal 

released by endothelial cells to stimulate 

microglia and promote oxidative damage.

With this knowledge, researchers now 

have a clearer path to shutting down brain 

inflammatory responses. Inflammation 

can occur in the central nervous system 

as a result of head trauma or stroke, or 

as part of a systemic immune response. 

Findings from this study have important 

implications for better treatments for stroke, 

neurodegenerative diseases and  

head injuries.

“We normally think of hyaluronic acid with 

respect to cartilage formation and also for 

its role in many processes including cancer 

progression and metastasis,” said Quan. 

“However, what we have uncovered in our 

study is a completely unique role for this 

molecule. We have been able to document 

a connection between the blood cells and 

the brain cells, showing that the activating 

signal passed between these cells is 

hyaluronic acid.”

“To prevent the inflammation from being 

intensified in the brain, you have to stop 

the communication between the two cell 

types,” said Xiaoyu Liu, Ph.D., co-author of 

the study in the College of Medicine and 

I-BRAIN. “We found ascorbyl palmitate, 

also known as vitamin C ester, to be 

quite effective in inhibiting microglia and 

reducing the production of inflammatory 

hyaluronic acid.”

In the past, vitamin C ester has been widely 

used as a source of vitamin C and an 

antioxidant food additive. Now, this latest 

discovery suggests a novel function: treating 

central nervous system inflammation. 

Unwelcome Role Discovered
Neuroscientists Find ‘Skin Plumping’ Molecule can Signal Inflammation in the Brain
BY David Lewel len

Ning Quan, Ph.D., center, recently joined FAU. His lab members include, Danny Nemeth, left, graduate student and 
postdoctoral fellow, and Xiaoyu Liu, postdoctoral fellow.
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Humans control their behavior in 

numerous ways, from stopping the 

urge pick at a scab to resisting the 

impulse to eat an entire box of chocolates. 

Suppressing undesired behavior, referred  

to as “cognitive control,” traditionally has  

been linked to the functioning of a brain 

region known as the dorsal anterior 

cingulate cortex (dACC), an area in the  

front of the brain. 

Activity in dACC is observed across a 

variety of contexts, yet its function remains 

intensely debated in the field of cognitive 

neuroscience. 

Theories of the role of dACC in inhibitory 

control highlight surprise, choice difficulty 

and value of control as key mechanisms. 

Although these theories have been 

successful in explaining dACC involvement 

in inhibitory control, it remains unclear 

whether these mechanisms generalize to 

motivated control. 

Motivated control processes help people 

achieve a desired goal even when doing so 

is difficult or costly.

A study led by Florida Atlantic University 

neuroscientist William Alexander and 

colleagues in the Netherlands and Belgium 

sought to better understand how the control 

of motivation helps maximize performance 

when faced with challenges. Using 

functional magnetic resonance imaging 

(fMRI), the researchers report in the journal 

Nature Human Behavior  that surprise – 

defined as the difference between events 

that are expected to happen versus 

those that actually happen – accounts for 

activity in the dACC during a task requiring 

motivated control.  

“During motivated control, we found that 

dACC activity reflects the calculation of 

surprise and does not track choice difficulty 

or value,” said Alexander, assistant professor 

of psychology and a member of the Center 

for Complex Systems and Brain Sciences. 

“dACC activity is all about predictions 

of our choices and environment, and 

especially signals when those predictions 

are wrong. The work takes cognitive control 

research to new heights, and provides 

fascinating insights into the role of dACC as 

a component of a network of brain regions 

that support motivated behavior.” 

Surprise, Surprise
Brain Region Values the Unexpected
BY Gisele  Galoust ian

Unwelcome Role Discovered
Neuroscientists Find ‘Skin Plumping’ Molecule can Signal Inflammation in the Brain
BY David Lewel len

The orange section shown in the fMRI 
image of the brain is the region in the 
dorsal anterior cingulate cortex (dACC) 
researchers identified in their study. 
Activity in the dACC signals surprising 
events during motivated behavior.
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Rare Genetic Mutation Alters Brain 

Chemistry in Surprising Ways
BY Judy Gelman Myers

 to

Run –
but not on

Cocaine

Born
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A s a rule, cocaine boosts your 

energy. It pumps you up by 

releasing a chemical that sparks 

movement, pleasurable feelings, and the 

anticipation of reward. So, the more of that 

chemical circulating around your brain, the 

more lively and eager you feel, right? Not 

so fast, says a new study by neuroscientists 

at FAU. 

The study, published in the journal 

Neuropsychopharmacology, was 

spearheaded by Randy D. Blakely, Ph.D., 

executive director of FAU’s Brain Institute 

and a professor of biomedical science 

in FAU’s Schmidt College of Medicine, in 

collaboration with FAU neuroscientists and 

scientists at Vanderbilt University and the 

Research Triangle Institute.

The team researched the effects of a 

rare genetic mutation on the way the 

brain controls dopamine, the motivating, 

feel-good chemical elevated by cocaine. 

Neurons deep in the brain pass a dopamine 

signal — This feels great! Take more of 

that stuff! — to other neurons in a circuit 

built to guide our actions toward positive, 

rewarding outcomes. Under normal 

conditions, the dopamine signal is initiated, 

passed on, and quickly terminated. The 

genetic mutation studied by Blakely’s team 

disrupts the termination of dopamine. 

Having chronically mishandled dopamine 

is believed to impact risk for drug addiction 

and attention-deficit/hyperactivity disorder 

(ADHD). Statistics show that people with 

ADHD who go untreated are at increased 

risk for substance use disorder.

Blakely et al. genetically engineered mice 

with this genetic mutation, then fed the 

animals 

cocaine. 

Contrary to 

expectations, 

the mice failed 

to respond in the 

normal hyperactive 

fashion. “It was extremely 

odd to not see hyperactivity in a mouse 

given cocaine, and it suggested to us that 

an unexpected change had occurred in the 

brain of these mice as a consequence of 

the mutation,” Blakely said. Adding to the 

puzzle, the mice exhibited hyperactivity in 

response to other drugs, like Ritalin, which 

is often used to treat patients with ADHD. 

To determine why the mice did not  

respond to cocaine in the normal way, the 

scientists conducted a series of studies 

and discovered, to their surprise, that 

the culprit was not dopamine, whether 

too much or too little, but serotonin — a 

different chemical entirely. Based on their 

findings, the researchers suggest that 

during brain development, the altered 

amount of dopamine caused by the 

genetic variation triggers a change in the 

brain’s use of serotonin, specifically in brain 

circuits that impact the stimulant properties 

of cocaine, which in a mouse results in 

profound hyperactivity. 

The results of the study may have 

important implications for treatment of 

ADHD, substance use disorder, and other 

disorders that feature excessive dopamine 

signaling and emphasize a need to more 

deeply consider a role for serotonin 

beyond that typically considered in 

depression or other mood disorders. 

According to Florida’s Medical Examiner 

Commission, overdose 

deaths from cocaine are 

at their highest level in 

the state since 2007. Many 

institutions have tried to 

develop effective, mechanism-

based therapies to assist with 

cocaine misuse and dependence, but 

few have succeeded. Blakely, who initially 

identified the genetic mutation in subjects 

with ADHD and conducted the study in 

relation to that disorder, believes it could 

have some very important lessons that 

could help people dealing with substance 

use disorder, as well as autism and bipolar 

disorder, where the mutation has also  

been detected. 

Adele Stewart, Ph.D., first author on 

the study and a post-doc in Blakely’s 

lab, explains how their work can reach 

other populations as well. “Our studies 

with cocaine reveal that developmental 

changes in dopamine handling lead to 

remarkably powerful changes in the brain’s 

use of serotonin. This makes us wonder 

if children developing with excessive 

dopamine signaling might benefit from 

medications that target serotonin neurons 

and their synapses,” Stewart said.

By identifying altered serotonin signaling 

as a consequence of excessive dopamine 

signaling, the researchers may have 

discovered additional avenues for 

exploring ways to treat ADHD, drug 

addiction, and malfunctions in the brain’s 

pleasure/reward system. More is not 

always better, as the study shows, but 

more options for treating these disorders is 

definitely a good thing. 

Serotonin neurons and 
fibers in a mouse brain.
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FAU Faculty on the Frontlines of the Opioid Crisis
BY Wynne Parry

withAddiction
Face-to-Face

Over the past two decades, opioids 

— in the form of prescription 

painkillers, heroin and illicit 

fentanyl — have contributed to nearly 

400,000 overdose deaths in the U.S. It is 

impossible to calculate the suffering these 

drugs have caused.

“Opioid addiction is a disease, and what 

we have seen in much of the nation is truly 

an epidemic,” said Jennifer Attonito, Ph.D., 

instructor in health administration in the 

College of Business, who studies policy 

related to addiction. “It’s been pervasive in  

life in the U.S., and uniquely so in  

Palm Beach.”

Palm Beach County became a hotbed 

for a fraudulent treatment industry, and 

it has ranked among the state’s worst in 

opioid-related deaths. A former substance 

abuse therapist who has lived in Delray 

Beach and Boca Raton, Attonito watched 

the epidemic flourish in her own backyard. 

Now, she and others are working to uproot 

it. Attonito serves on the State Attorney’s 

Sober Homes Task Force, which, through 

arrests, new laws and regulations, has 

begun to successfully address the county’s 

crisis. She is also among 40 faculty and 

staff whose efforts are united by FAU’s 

Addiction Research Collaborative.

Some of these researchers investigate 

addiction and potential treatments in labs, 

while others go out into the community. 

Their work with those affected by opioid 

abuse, or at risk for it, illuminates the 

epidemic’s human toll as well as reasons  

for hope — in Palm Beach and beyond.

 

Better Together
When Niki Dietrich, remembers her 

struggle to reunite with her toddler, she 

thinks of the Palm Beach International 

Airport. Once or twice a month for half 

a year, Dietrich flew back to her native 

New Jersey to see her daughter, who was 

in her sister’s care, and to deal with the 

custody case. After about a decade in and 

out of jail, psych wards and treatment for 

heroin and alcohol abuse, Dietrich had 

at last built a stable, fulfilling life in Lake 

Worth, Fl., and hoped to make her toddler 

part of it. But the judge, and her sister, 

resisted. “They were not willing to accept 

me relocating to Florida,” she said.

Dietrich, 30, is one of three women given 

a handheld digital camera by Heather 

Howard, Ph.D., assistant professor in 

the Phyllis and Harvey Sandler School 

of Social Work. All three are mothers 

coping with an opioid use disorder — the 

medical term for an addiction — who lost 

custody of their children. Howard and 

her collaborator, Marianna Colvin, Ph.D., 

also an assistant professor of social work, 

asked the women to document their 

experiences with the cameras and to 

envision change within the system that 

separated them from their children.

Howard studies the quagmire that women 

like Dietrich face: Pregnancy and the 

mother-child bond can offer powerful 

motivation for positive change. Often, 

these mothers become entangled in a child 
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welfare system that is prone to separate 

them from their children — with potentially 

negative consequences for both mother 

and child, Howard said.

“Much of my research focuses on the 

mother-infant dyad. Instead of polarizing 

an infant from the mother, we should be 

thinking about how we can we keep this 

mother and infant as a unit,” Howard said.

In another project, she is tracking mothers 

with opioid use disorders after they are 

released from incarceration, and she 

plans to study the effectiveness of offering 

mothers peer support in long-term recovery.

“My ultimate goal is that women are 

informed, that they can feel empowered 

to advocate for themselves and deal with 

child welfare systems, that they can heal 

from trauma,” Howard said.

Divine Intervention
After two arrests for possession of 

cocaine, Tracy Meredith naturally wanted 

to avoid felony charges and prison. So, 

she agreed to a two-year-long drug court 

program, a decision she regretted at first.

“As a get-out-of-jail-free card, it was 

appealing to me. I was desperate,” she 

said. But the opportunity was anything but 

free. Drug court programs are intensive, 

and hers, in DeKalb County, Georgia, 

is especially so. In the beginning, it 

dominated her life with drug screens, 

nearly day-long classes, and constant 

threat of jail.

Meredith graduated in 2014, and now calls 

drug court “divine intervention.” Without 

her arrests, she said, “I don’t think I would 

have gotten help.”

For people like her — who have committed 

nonviolent crimes to feed an addiction 

— drug courts offer a deal: Complete 

strictly supervised treatment and training 

programs, and your charges will be 

dropped. “An arrest can be an opportunity 

for the criminal justice system to intervene 

in a positive way,” said Wendy Guastaferro, 

Ph.D., associate professor in the School 

of Criminology and Criminal Justice. “The 

pendulum swings between punishment 

and rehabilitation. Drug courts have 

demonstrated their effectiveness, and that 

has helped keep the momentum on the 

side of rehabilitation.”

It starts with pain
For Mark Yarry, right, many years of 

addiction to prescription painkillers meant 

a fixation on time. “What happened was it 

made my watch the most important part 

of life,” said the 79-year-old Boca Raton 

resident. “Every four hours, I was waiting, 

watching my watch to take another pill.”

Aging often brings aches and pains. But the 

treatment many seniors receive — painkilling 

opioid prescriptions — can create new 

problems, including the risk of dependence.

“Seniors are different. They are not going 

out to the street to get heroin or fentanyl,” 

said Juyoung Park, Ph.D., associate 

MARK YARRY

NIKI DIETRICH

 HEATHER HOWARD, PH.D. 
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Randy D. Blakely, Ph.D., studies a class of brain proteins that 
clean up chemical signals called neurotransmitters. Drugs, 
including cocaine and amphetamines, target these so-called 
transporter proteins. His lab is exploring the pathways by 
which these drugs achieve their effects in order to intervene 
and potentially treat addiction. Blakely is the executive director 
of the FAU Brain Institute and a professor in the Charles E. 
Schmidt College of Medicine.

Lucia Carvelli, Ph.D., uses a worm as a simple model to study 
how amphetamines stimulate the brain’s reward system. She 
has found that fetal worms exposed to these drugs were more 
sensitive to them as adults, a change they passed on to the next 
generation. This discovery has implications for understanding 
the human predisposition to addiction. Carvelli is an associate 
professor in the Charles E. Schmidt College of Medicine.

 
Predrag Cudic, Ph.D., is developing a new type of opioid-based 
pain medication that does not have the side effects and risk of 
addiction associated with conventional opioid painkillers. He has 
designed new analgesic molecules and a strategy for delivering 
them to their targets in the brain via an intranasal spray. Cudic 
is a professor in the Charles E. Schmidt College of Science.

Janet Robishaw, Ph.D., is using data from 25,000 patients 
receiving opioids for chronic pain to identify the genetic variants 
linked to a high risk of addiction. By creating an “addiction 
risk score,” she hopes to help doctors identify the 20 percent 
who are predisposed to addiction before they are given 
prescriptions. Robishaw is a professor and senior associate 
dean for research in the Charles E. Schmidt College of Medicine.

Lawrence Toll, Ph.D., investigates the signaling systems 
within the body that respond to opioids, whether they are drugs 
or molecules it produces naturally. He explores the biochemical 
basis for pain and drug addiction, and he is currently working on 
potentially less addictive pain treatments and new medications 
for drug abuse. Toll is a professor in the Charles E. Schmidt 
College of Medicine.

IN THE LAB:
FAU scientists, like the FAU Brain Institute members 
listed below, are parsing the biological underpinnings  
of addiction to better understand and treat the disease.

professor in the Phyllis and Harvey Sandler 

School of Social Work. “They have pain, 

perhaps from osteoarthritis, then they get a 

prescription. They get addicted later.”

Long-term use of opioid pills increases 

the risk of addiction, according to the U.S. 

Centers for Disease Control. Seniors may 

misuse their prescriptions to cope with 

isolation and depression, heightening the 

danger, Park said.

While a doctoral student in Baltimore, she 

studied misuse among seniors who, like Yarry, 

suffered from chronic pain. “A lot of people 

said, ‘I don’t know how to manage my pain 

without taking medication,’” Park recalled.

Yarry, who has not participated in Park’s 

research, began taking pain medication 

after being injured while fighting in 

the French Foreign Legion nearly 60 

years ago. Decades later, he developed 

osteoarthritis in his hands, then spinal 

stenosis, and his dosage increased. In fall 

of 2017, he went off the drugs cold turkey, 

an excruciating 11-day ordeal. Yarry now 

uses topical patches to soothe his hands.

To treat chronic conditions, seniors 

average five to six daily medications. Such 

regimes create a risk of harmful drug 

interactions while stressing the liver and 

kidneys, Park said. While opioid painkillers 

add to the dangers, exercise does not.

In a recent study, she and colleagues found 

that chair yoga, modified for seniors, can 

reduce pain and improve physical function 

among those with osteoarthritis, a common 

form of joint degeneration. Participants 

taking pain medication, including opioids, 

said they were able to cut back on pills. 

“We don’t want to see seniors addicted to 

medication,” Park said. “Certain types of 

exercise may help prevent that.” 
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FAU’s Brain Institute doesn’t isolate 
itself behind closed doors. In fact, 
community engagement is central to 
their mission of advancing neuroscience 
research, growing the next generation of 
neuroscientists, stimulating a scientifically 
literate society, and erasing the stigma 
of mental disease. Through afterschool 
classes for kids, participation in civic 
events, and free programming for adults, 
the Brain Institute partners with the 
community to make Florida a healthier, 
kinder and smarter place.  

Their keystone community engagement 
program, called Advancing Stem 
Community Engagement through 
Neuroscience Discovery (ASCEND), 
facilitates long-term relationships between 
middle and high school students and 
neuroscientists from the Brain Institute 
and affiliates. During afterschool classes, 
students dissect mammalian brains, 
explore neural pathways, and examine 
brain function. Webcasts give them 
further opportunities to convene with 
professionals. At the end of the four-year 
program, ASCEND students present at 
poster sessions and graduate with a 
NeuroExplorers certificate.

Many found ASCEND through the one-
day Brain Sparks summer minicamp, 
where children don EEG caps that use 

the electricity in their brains to propel 
a pingpong ball up and down a 

tube. “That was the coolest 
day of my life,” one child 

said to his mom. 

Underprivileged youth receive the 
NeuroExplorers curriculum at Fun Friday 
afterschool sessions, exploring neuronal 
connections on a massive touchscreen 
table the faculty import for lessons.

The public is well acquainted with the 
Neuro Squad, scientists from FAU,  
Scripps, and Max Planck researching the 
molecular basis of brain disorders.  
Wearing neon green T-shirts emblazoned 
with a brain, they take to the streets 
to educate people about brain health, 
walking in the National Alliance on Mental 
Illness parade or conducting one-on-one 
conversations about mental disorders at 
rock concerts in Albacoa. 

Finally, the institute holds an entire month 
of free programming, called Brainy Days. 
In March 2020, neuroscience media star 
Stephen Macknik will discuss the field of 
neuromagic – how card tricks can reveal 
insights into brain function. 

Nicole Baganz, Ph.D., director 
of Community Engagement and 
Programming, explains the overarching 
value of the program. 

“We’re teaching basic concepts that kids 
can use to be healthy human beings, even 
if they don’t become neuroscientists. 
Maybe they will, but just knowing that a 
brain has blood pressure, and electricity 
and chemicals is a really big thing,” she 
said. “People are hungry for this  

kind of knowledge.” 

OUTREACH

Community Connections
BY Judy Gelman Myers

Brain Blitz

Neuro Squad: From left, Nicole Baganz, Ph.D., director of Community Engagement and 
Programming, and Chelsea Bennice, assistant director of the ASCEND program.

NeuroExplorers

Brain Sparks
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Neuroscience is an international 
endeavor, and the Brain 
Institute has begun expanding 

its reach beyond U.S. borders by 
nurturing new scientific partnerships 
in Israel. 

This effort follows encouragement 
from Governor Ron DeSantis, JD, 
who has sought to establish new 
bonds with the Middle Eastern nation. 
FAU’s leadership, including President 
John Kelly, Ph.D., and Vice President 
of Research Daniel Flynn, Ph.D., 
visited the country with DeSantis to 
lay groundwork for academic and 
research collaborations.

On a more recent trip in December, 
Randy D. Blakely, Ph.D., the Brain 
Institute’s executive director, met 
with researchers at three Israeli 
institutions. In turn, Israeli scholars, 
including Uri Ashery, Ph.D., from Tel 
Aviv University and Ehud Cohen, 
Ph.D., from The Hebrew University of 
Jerusalem, visited FAU in fall.

Already, the Division of Research 
has begun funding joint projects. 
Blakely’s lab received a pilot grant of 
$15,000 to adopt an approach used 
in Ashery’s lab, known as hyperbaric 
oxygen therapy (HBOT). 

Doctors typically employ it to treat 
people with burns and other ailments. 
These patients enter a pressurized 
chamber in which they breathe high 
levels of oxygen. 

Ashery, however, uses HBOT on mice 
genetically modified to exhibit signs 
of the neurodegenerative disorder 
Alzheimer’s disease. Treating these 
mice in rodent-sized chambers can 
reduce their symptoms, experiments 
in his lab show. 

Blakely, too, works with mice. He 
plans to use two of these small 
chambers to see if HBOT can lessen 
another form of neurological damage: 
long-term molecular changes induced 
by stress early in life. Research in 
humans has linked such stress to 
a heightened risk for psychiatric 
disorders, including depression,  
later in life. 

Blakely sees outreach to Israel 
as a first step. “I would like to see 
this grow and incorporate other 
initiatives to other countries,” 
he said. “The Brain Institute has 
natural opportunities to collaborate 

elsewhere in the world as well.” 

New Neuroscience Alliances in Israel 
BY Wynne Parry

“Israeli neuroscience 

is quite advanced. 

We have a lot to gain 

and offer through 

collaborations.”

 — Randy D. Blakely, Ph.D.

OUTREACH

Uri Ashery, Ph.D., left, and Randy D. Blakely, Ph.D.
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FAU-Israel Research Progress Report

FAU-Israel pilot projects  
and proposals
•  FAU has initiated calls for proposals 

that solicit pilot projects that develop 
collaborative research ideas between 
FAU and Israeli academic institutions. 
A total of 27 proposals were received. 
After in-house reviews, nine awards 
were made for a total of $135,000. 
Recipients of these awards have 
agreed to pursue joint publications 
and draft collaborative research 
proposals that seek funding from 
federal agencies and binational 
science foundations.

•  Two new proposals (one for 
collaborative research and one for 
student exchange) were submitted 
to the United States-Israel Binational 
Science Foundation.

•  FAU signed a Memorandum of 
Understanding to work together on 
research and education projects with 
Ariel University, Hebrew University 
and Tel Aviv University.

Ariel University
• Albert Pinhasov, Ph.D., vice president 

of Research at Ariel University 
headed a five-person delegation that 
visited FAU’s Boca Raton and Jupiter 
campuses to discuss areas of  
research collaboration.

• Teresa Wilcox, Ph.D., of the Charles 
E. Schmidt College of Science, and 
Hila Gvirts, Ph.D., of Areal University, 
received pilot funding to investigate 
behavioral and brain synchrony in 
typically developing children and those 
at risk for autism spectrum disorder.

• Ken Dawson-Scully, Ph.D., associate 
professor in the Charles E. Schmidt 
College of Science, and Michael 
Sherman, Ph.D., of Ariel University, will 
study mechanisms related to seizure 
susceptibility and neurodegeneration 
using the model system C. elegans.

•  FAU and Ariel University have made 
five pilot project awards to further 
stimulate research collaboration 
between the two institutions.

Bar-Ilan University 
• Alex Keene of the FAU department of 

Biological Sciences, Johanna Kowalko 
and Erik Duboue of the FAU Wilkes 
Honors College, and Lior Applebaum 
at the Gonda Multidisciplinary Brain 
Research Center at  Bar-Ilan University 
share Binational Science Foundation 
Awards to investigate how sleep 
influences DNA structure and behavior 
in fish.

FAU Research Park
•  FAU Research and Development 

Authority will award $50,000 to  
the FAU Division of Research to r 
ecruit Israeli companies to the FAU 
research park. 

Hebrew University
• Randy D. Blakely, Ph.D., visited with 

faculty and provided the inaugural 
lecture for the new Edmond and 
Lily Safra Center for Brain Sciences 
building at Hebrew University. 

• Professors Ehud Cohen and 
Tali Burstyn-Cohen, Molecular 
Neuroscience at the Hebrew University 
Medical School have given guest 
lectures at the FAU Brain Institute and 
discussed research collaborations 
(October 2019).

Tel Aviv University
• Uri Ashery, Ph.D., director of the 

Sagol School for Neuroscience at Tel 
Aviv University visited the FAU Brain 
Institute, Max Planck Florida and 
Scripps Florida (September 2019)

•  Randy D. Blakely, Ph.D., director of the 
FAU Brain Institute, participated in a 
neuroscience conference at  
the Weizmann Institute, where he gave 
an invited lecture. He also  
visited Tel Aviv University for the 
promotion of research collaboration 
and a departmental seminar 
(December 2019).

•  Blakely and Ashery are recipients  
of a 2019 pilot project award to  
develop collaborations between  
their respective institutes.

• Erik Duboue, Ph.D., an assistant 
professor of biology in the Wilkes 
Honors College received an FAU pilot 
grant to pursue collaborative research 
with Yoav Gothilf, Ph.D., of Tel Aviv 
University, related to how early life 
stress impacts feeding behavior.

Here’s a look at collaborative efforts between FAU and 
Israeli universities from August to December, 2019.
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SUNDAY,  MARCH 1
Autism Speaks Walk
Neurosquad
Meyer Amphitheatre, West Palm Beach
9 a.m. to 1 p.m.

WEDNESDAY,  MARCH 4
Observ: An Optogenetic Brain System for 
Restoration of Sight for the Blind
Stephen Macknik, Ph.D., SUNY Downstate 
Medical Center
Max Planck Florida Institute, Elmore 
Auditorium
11 a.m. to noon (Research Seminar for 
Scientists)

THURSDAY,  MARCH 5
Champions of Illusion: Brain Science Insights 
into Magical Trickery
Stephen Macknik, Ph.D., SUNY Downstate 
Medical Center
Osher Lifelong Learning Institute, Jupiter 
Campus
Noon to 1:30 p.m. with Reception and Book 
Signing, RSVP requested

FRIDAY,  MARCH 6
Brains and Bites: Insights into Mechanisms of 
Huntington’s Disease
Jenny Wei, Ph.D., College of Medicine, FAU
Charles E. Schmidt College of Medicine, BC-71, 
room 123, Boca Campus
Noon to 1 p.m. lunch provided, RSVP requested

WEDNESDAY,  MARCH 11
Lunch and Learn about Autism with Faculty and 
Students of the Els Center for Excellence
MC-17, room 119, Jupiter Campus
Noon to 1:30 p.m., lunch delivery by  
pre-order, RSVP requested

FRIDAY,  MARCH 13
Brains and Bites: Drug Effects Across 
Generations
Lucia Carvelli, Ph.D., FAU Honors College
MC-17, room 119, Jupiter Campus
Noon to 1 p.m., food provided, RSVP requested

TUESDAY,  MARCH 17
Brainy Days Scientific Keynote: Novel Signaling 
Pathways Supporting Amphetamine Action
Susan G. Amara, Ph.D., Scientific Director, NIMH, 
NIH, Charles E. Schmidt, College of Medicine,  
BC -71, room 126, Boca Raton Campus
4 p.m., reception to follow  
(Research Seminar for Scientists)

WEDNESDAY,  MARCH 18
Brain Gains for Mental Illness: Progress  
for Science and Society
Audrey Gruss, Founder and Chairman Hope 
for Depression Research Foundation; Susan G. 
Amara, Ph.D., Scientific Director, NIMH, NIH
South Florida Science Center and Aquarium
5 to 7 p.m., Event by invitation only

FRIDAY,  MARCH 20
Brains and Bites: Algal Neurotoxins in the Water
Sarah Milton, Ph.D., College of Science, FAU
Charles E. Schmidt College of Science, PS-55, 
room 226, Boca Campus
Noon to 1 p.m., food provided, RSVP requested

MONDAY,  MARCH 23
Engaging Brains: Internship Fair for FAU 
Undergraduates
FAU Brain Institute & Community Health 
Organizations
FAU Breezeway, Boca Campus
10 a.m. to 2 p.m.

THURSDAY,  MARCH 26
Never Enough: Personal and Research 
Experiences with Addiction
Judith Grisel, Ph.D., Bucknell University
Wilkes Honors College, AD-119, Jupiter 
Campus, 5 to 6:30 p.m., reception and book 
signing to follow

FRIDAY,  MARCH 27
Sex Differences in the  Causes and 
Consequences of Alcohol Exposure in Mice
Judith Grisel, Ph.D., Bucknell University
Boca Raton Campus, BC-71, room 126
1:30 to 2:30 p.m.  
(Research Seminar for Scientists)

FRIDAY MARCH 28
Brain Blitz – Hands-on Brain Science  
for Kids
NeuroSquad
South Florida Science Center and Aquarium
9 a.m. to 2 p.m.

MONDAY,  MARCH 30
Brains on Trial: What Brain Science Tells Us 
About The Origins and Limits of Responsibility
BJ Casey, Ph.D., Sackler Institute, Yale 
University; Josh Buckholtz, Ph.D. Harvard 
University; Carey Haughwout, Public Defender, 
15th Judicial Circuit, PBC; Ginger Lerner-Wren, 
Judge, Broward County Mental Health Court
Boca Raton Public Library, 400 NW Second 
Ave., 9 a.m. to 12:30 p.m.

BRAINY DAYS

The FAU Brain Institute announces 
“Brainy Days 2020,” a celebration 
of neuroscience throughout the 

month of March sponsored by Palm Heath 
Foundation. 

From understanding autism, addiction 
and Alzheimer’s disease to exploring 
how the brain processes violent behavior, 
researchers hope to engage, empower 
and educate the public on brain diseases, 
promote brain wellness and ultimately 
reduce the stigma associated with  
brain disorders.

“The ‘Brainy Days’ program, which runs 
throughout the month of March, represents 
a wonderful opportunity for Brain Institute 
scientists and their trainees to move out of 
the laboratory and connect with members of 
our community, young and old, concerning 
the promise and progress of brainresearch 
and medicine,” said Randy D. Blakely, Ph.D., 
executive director of FAU’s Brain Institute 
and a professor of biomedical science in 
FAU’s Schmidt College of Medicine. “Our 
activities range from hands-on science 
experiences with kids at the South Florida 
Science Center & Aquarium in the shadow 
of the new permanent exhibit Journey 
through the Human Brain to health-
oriented lectures for adults, and everything 
connected with brain science, in between. 
Neuroscience is a constantly evolving field, 
where advances in technologies and brain 
health research are arising every day. We 
have a lot of fascinating stories to tell, and 
excitement to pass along to the  
next generation.”

See more at:  
http://ibrain.fau.edu/brainydays/

Please RSVP where requested to: BI-Outreach@fau.edu



MARCH 17,  2020

Novel Signaling Pathways 
Supporting Amphetamine Action

Susan G. Amara, Ph.D.

National Institute of Mental Health

*Boca, BC 71, Room 126APRIL  7,  2020

Communications in Neural 
Circuits: From Genes to Synapse 

Formation, Function and 
Plasticity

Kate O’Connor-Giles, Ph.D. 
Brown University

Jupiter, MC-17 Room 119

Join the 2020 Neuroscience  
Seminar Series

Each semester, the Brain Institute features a variety of 
nationally known brain scientists at their Neuroscience 
Seminar Series.

These seminars provide faculty and trainees  
with insights into state-of-the-art  
research and methods and  
provide critical networking  
opportunities that spur  
collaborations and grants.

The Spring 2020 semester is  
no exception. Here are some  
highlights of 2020 lineup 

APRIL  14 ,  2020

Neuro-Computational 
Underpinnings of Context-Based 

Learning Differences in ASD
Ari Rosenberg, Ph.D. 

University of Wisconsin-Madison

Jupiter, MC-17 Room 119 

*VC, Boca BC 71, Room 130

JUNE 13  ( *Saturday)

Regenerative Rejuvenation  
of the Brain: Breaking Barriers  

and Challenging Dogma
Saul A. Villeda, Ph.D. 

University of California,  

San Francisco, School of Medicine

Manatee Lagoon, West Palm Beach, FL

Neuroscience Student Organization  

NSO Annual Retreat

Note: Seminars begin at 4 p.m. unless otherwise 
noted. Special locations, rooms, days or times 
will be noted with an asterisk. Video conference 
locations include Boca, BC-71 (College of 
Medicine) Rm 126; Jupiter, MC17 Rm 119; HBOI, 
MC 209; Davie, LA 139.

APRIL  21 ,  2020

 

Lasting Cognitive  
Consequences of Concussion

Marian Berryhill, Ph.D. 
University of Nevada, Reno

Boca, BC-71, Rm 126
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FUTURE BRAINIAC
Perhaps discoveries leading to the eradication of Alzheimer’s 

disease have begun right here with an “aha moment” sparked 

by a child’s first encounter with the wonders of the brain. 

Imagine the billions of synapses forming, strengthening, 

computing and caring. Here is where the road to discovery 

begins, with the opening of a mind.


