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Ryohei Yasuda
Receives $4.8 Million
NIH Pioneer Award
Award Recognizes MPFI Scientific Director’s Creativity
and Innovation in Biomedical Research

Our creativity and
innovation can
hopefully lead to
new insights about
the brain that
will ultimately
help develop
treatments for
many mental
disorders.”
Ryohei Yasuda, Ph.D.
Scientific Director, MPFI

Max Planck Florida Institute for Neuroscience (MPFI) Scientific Director,
Ryohei Yasuda, received the 2015 National Institutes of Health’s
(NIH) Pioneer Award, which recognizes scientists who have demonstrated
creativity and groundbreaking approaches in biomedical or behavioral
science. The five-year, $4.8 million grant will support Yasuda’s lab as it
works to improve our understanding of biochemical signaling in neurons,
providing new insights into mental disorders like dementia and autism.
“I am honored and excited to be named one of NIH’s 2015 Pioneer Award
recipients,” said Yasuda. “These critical funds will allow us to continue
to pursue the high-risk, high-reward projects that MPFI is known for. As
a result, our creativity and innovation can hopefully lead to new insights
about the brain that will ultimately help develop treatments for many
mental disorders.”
Yasuda is one of only 13 scientists in the United States to receive the
2015 Pioneer Award. To be considered pioneering, the proposed research
must reflect substantially different scientific directions from those already
being pursued in the investigator’s research program or elsewhere.
“This program has consistently produced research that revolutionized
scientific fields by giving investigators the freedom to take risks and explore potentially groundbreaking concepts,” said NIH Director Francis S.
Collins.
With the support from this award, Yasuda’s lab will work on establishing a high-throughput system for the development and optimization of
signaling sensors and a fully automated system for imaging signal transduction during plasticity in single dendrites. This project is expected to
dramatically improve our understanding of the operation principles of
biochemical signaling in neurons. Additionally, it is expected to provide
new insights into the mechanisms underlying mental diseases, such as
dementia, mental retardation, and autism.
Established in 2004, the Pioneer Award is provided through NIH’s
Common Fund, which encourages collaboration and supports a series of
exceptionally high-impact, trans-NIH programs. Common Fund programs
are designed to pursue major opportunities and gaps in biomedical
research that no single NIH Institute could tackle alone. Through the
Common Fund, the agency as a whole can address these issues and make
the biggest impact possible on the progress of medical research.
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Eric Betzig
Janelia Research Campus

David Fitzpatrick
Max Planck Florida Institute for Neuroscience
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SUNPOSIUM TM 2015
RADIATES GLOBAL
NEUROSCIENCE
COMMUNITY

Nobel Prize Laureate Among an Impressive Array of Speakers at Max
Planck Florida Institute for Neuroscience’s Widely Recognized Event
Twenty-three of the field’s most esteemed researchers spoke at the
second international Sunposium™ conference highlighting some of the
most complex issues at the forefront of understanding neural circuits.
The widely-recognized two-day event hosted by Max Planck Florida
Institute for Neuroscience (MPFI) was held March 30-31, 2015 at the PGA
National Resort and Spa in Palm Beach Gardens, Florida. The event, which
gets its name from South Florida’s characteristic year-round sunshine,
attracted the brightest minds in neuroscience and was attended by over
270 scientists and students.
“Our panel of speakers have all made, and continue to make, significant
contributions to what we know about the brain and to the development
of new technologies and techniques to study the brain in ways that weren’t
possible before. They’re deeply passionate about what they do and their
participation in Sunposium 2015 has made this a spectacular event for
our neuroscience community,” said Dr. David Fitzpatrick, Scientific Director
and CEO of MPFI.

Na Ji
Janelia Research Campus
Karl Deisseroth
Stanford University
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Comprehending the functional organization of neural circuits, and in
particular, how the activity of neural circuits mediates behaviors, provides
the knowledge base that is critical for advances in treating neurological
and psychiatric disorders. Educational forums like SunposiumTM encourage a collaborative, problem-solving approach to multiple aspects of
brain function; processes that include the neural basis of sensory processing, motor control, and learning and memory.
In addition to the popular evening scientific poster presentation and
reception, SunposiumTM 2015 offered attendees four educational sessions
that featured an impressive panel of 23 national and international leaders in neuroscience research including the Nobel Laureate, Eric Betzig.
Betzig was the recipient of the 2014 Nobel Prize in Chemistry for the
development of super-resolved fluorescence microscopy along with
Stefan Hell of the Max Planck Institute for Biophysical Chemistry, and
William Moerner of Stanford University. Their groundbreaking work has
enabled scientists to visualize the pathways of individual molecules inside
living cells. Researchers can now see how molecules create synapses
between nerve cells in the brain; they can track proteins involved in
Parkinson’s, Alzheimer’s, and Huntington’s diseases as they aggregate;
and they follow individual proteins in fertilized eggs as these divide into
embryos.
Betzig commented on the high-level scientific talks he’d seen throughout the conference, noting that he was impressed with his visit to MPFI’s
Jupiter facility the evening before the meeting began. Along with the
other speakers, he was given a tour of the laboratories and stopped by
the institute’s mechanical workshop where custom equipment is made.
Max Planck scientists and their international colleagues are in the
forefront of neuroscience thought leaders. As evidence of this and in
recognition of outstanding achievements in 2-photon fluorescence
microscopy, 2015 SunposiumTM speaker and Max Planck scientist, Winfried
Denk was awarded the world’s most valuable neuroscience prize. The
Brain Prize 2015 was presented in May 2015 in Copenhagen to Dr. Denk,
along with three other exceptional neuroscientists: Arthur Konnerth, Karel
Svoboda, and David Tank. Since 2011, Denk has been a director at the
Max Planck Institute of Neurobiology in Martinsried.
MPFI sponsored over 20 undergraduate neuroscience students from
Florida universities to attend the two-day event as part of the Max Planck
Florida Scientific Fellowship program. Along with faculty members from
their universities, the students attended all of the educational sessions
and had opportunities to engage directly with the speakers.
“The students’ participation in this year’s Sunposium was wonderful to
see and we’re so delighted we could offer them this opportunity. Not only
did they hear an inspiring and passionate plenary lecture from Nobel
Laureate Eric Betzig, many joined him for lunch afterwards for a more
intimate discussion about his journey throughout his career,” added
Fitzpatrick. “This could be a life changing experience for some of these
students.”
Undergraduates were in attendance from Florida State University, the
University of Florida, the University of Miami, and NOVA Southeastern
University. The Max Planck Florida Scientific Fellowship program is made
possible by a Florida state appropriation.
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Speakers and MPFI Scientific Directors
SunposiumTM 2015
Gilles Laurent
Max Planck Institute for Brain Research

Botond Roska
Friedrich Miescher Institute for Biomedical Research
MPFI Scientific Fellows Lunch
Fellows from University of Miami with Eric Betzig
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MPFI, Max Planck Society, and FAU
Sign Innovative Agreement
Max Planck Florida and FAU will facilitate a research and
education program to recruit promising scientists to
FAU’s John D. MacArthur Campus in Jupiter.
The Max Planck Florida Institute for Neuroscience (MPFI),
the Max Planck Society, and Florida Atlantic University (FAU)
signed an innovative agreement in October 2015 to facilitate
a research and education program that will attract a greater number of promising scientists to MPFI and FAU.
These early-career recruits will be exposed to development
opportunities typically reserved for more seasoned faculty,
including tenure-track appointments at FAU’s John D.
MacArthur Campus in Jupiter, Florida. This new agreement
adds to a previous one and is another big step for FAU and
MPFI’s burgeoning partnership. This latest collaboration will
empower scientists as they explore diverse approaches to
understanding brain function including the neural basis of
sensory processing, motor control, and learning and memory.
The agreement also furthers FAU and MPFI’s ability to
jointly apply for federal, state, and private grant funding opportunities, expand academic programming, and conduct
collaborative research towards a better understanding of
brain function and disorder.
As part of the agreement, FAU and MPFI will collaborate
to develop recruitment processes and select FAU/MPFI faculty members. Faculty members will have access to both
organizations’ scientific core facilities and cutting-edge
equipment, including a state-of-the-art electron microscope
housed at MPFI, which can only be found in a handful of
places in North America.
“This is a one-of-a-kind program is based here in Florida
at the only U.S. institute of the Max Planck Society,” said
David Fitzpatrick, CEO of MPFI. “The Society will recruit
promising scientists to work at MPFI, who will ultimately
have the opportunity to obtain tenure-track positions at FAU
and to help train the next generation of neuroscientists.”
FAU and MPFI currently offer a unique doctoral degree at
FAU with an emphasis in neuroscience. The Integrative
Biology and Neuroscience Program (IBAN), is based on FAU’s
Jupiter campus, providing students the opportunity to
explore advanced questions in neuroscience through the

integration of multiple disciplines, different model systems,
and a broad spectrum of technologies.
Additionally, MPFI and FAU are in collaboration with the
University of Bonn (Bonn, Germany) and the Center for
Advanced European Studies and Research (Bonn, Germany)
to globalize education in brain research with an all-new
International Max Planck Research School (IMPRS) for Brain
and Behavior. This program, with North American
headquarters in South Florida, offers its students a worldclass, competitive doctoral program while giving them the
unique opportunity to learn, train, and work in other countries.
Earlier in 2015, FAU, MPFI, and The Scripps Research
Institute announced plans to work together to create education programs that attract the best and brightest students
to Palm Beach County and strengthen the county’s position
as a hub of scientific inquiry, innovation, and economic development. This partnership is enabling undergraduate and
graduate students to enroll in degree programs on FAU’s
Jupiter campus, while also working and studying alongside
some of the world’s leading scientific researchers.
“This new facet of the FAU/Max Planck partnership provides even more opportunities to congregate the brightest
minds in the world right here in the heart of South Florida,”
said Kelly.

David Fitzpatrick, Martin Stratmann, John Kelly
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01. MPFI SfN Recruitment Social at House of Blues
02. David Fitzpatrick and Richard Mooney
03. Michael Häusser, Angus Silver, Lu-Yang Wang,
Jeffrey Diamond, and Kenton Swartz
04. Hyungbae Kwon, Yi Zuo, Long Yan, Ju Lu, and Joon-Ho Choi
05. Michael Ehlers, McLean Bolton, and Gentry Patrick
06. Ryohei Yasuda and Ulrich Schridde
07. Misha Smirnov, Kuo-Sheng Lee, David Whitney, Dan Wilson, and Kevin Elliott

MPFI Recruits for New IMPRS
at Society for Neuroscience’s
Annual Meeting in Chicago
The Max Planck Florida Institute for Neuroscience
(MPFI) joined more than 29,000 neuroscience researchers,
clinicians, and advocates in Chicago in October 2015 for
the world’s largest meeting focused on scientific discovery
related to the brain and nervous system: the annual meeting of
the Society for Neuroscience (SfN).
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PRESENTATIONS AT SFN 2015
BY THE MPFI DELEGATION
The following posters were presented by the MPFI delegation:
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Chang JY*, Parra-Bueno P, Yasuda R: The role of autophosphorylation at Thr286 of CaMKII in single dendritic spines during long-term
potentiation.
Choi J*, Kwon H: Development of hub network during planned
behavior.
Das B*, Young, Jr. SM, Richard R: Uncovering the molecular
mechanisms of Cav2.1 calcium channel organization at the
presynaptic terminal in a large central synapse.
Duarte SP*, Schummers J: Sparseness and redundancy of visual
stimulus encoding in primary visual cortex.
Hein B, Smith GB, Whitney D, Neuschwander K, Fitzpatrick D,
Kaschube M: Early cortical spontaneous activity reflects the
structure of mature sensory representations.
Kwon H*, Kim T: Long-term plasticity expressed in neuronal
ensemble.
Lee KS*, Huang X, Fitzpatrick D: Specificity in the spatial
organization of receptive fields supporting multiple functional maps
in tree shrew visual cortex.
López-Hidalgo M, Schummers J*: Subcellular organization of
the orientation map in visual cortical astrocytes.
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Lübbert M*, Das B, Dong W, Goff K, Richard R, Kamasawa N,
Young, Jr. SM: Investigation of calcium currents upon overexpression of αCav2.1 in the Calyx of Held.
Smirnov MS*, Ferrari A, Yasuda R, Yan L: Fast, non-motorized
focus and drift correction for long-term spine imaging with an
Electrical Tunable Lens.

As the largest source of emerging news about brain science
and health, SfN’s 2015 meeting featured 10 news conferences with more than 50 neuroscientists presenting findings
on a wide variety of topics, including new technologies, the
science behind addiction, potential treatments for spinal
cord injuries, and advances in stem cell research.
The event boasted representation by nearly 80 countries,
also providing a unique and diverse backdrop for MPFI to
recruit for its newly established International Max Planck
Research School (IMPRS) for Brain and Behavior graduate
program, as well as the Integrative Biology and Neuroscience
graduate program with Florida Atlantic University (FAU) and
the Institute’s 2016 Advanced Imaging Techniques course
featuring Dr. Eric Betzig (2014 Nobel Laureate, Chemistry)
and Dr. Jeff Lichtman. With nearly 300 attendees to MPFI’s
recruitment social and an estimated 3,000 visitors to the
Institute’s exposition over the course of the conference’s
four-day curriculum, MPFI was able to showcase its programs to potential graduate students, postdoctoral researchers, and faculty and further raise the Institute’s recognition among this world-class audience.

Smith GB*, Whitney DE, Hein B, Neuschwander K, Kaschube M,
Fitzpatrick D: Patterns of neural activity in visual cortex of
the developing ferret: a comparison of awake and anesthetized states.
Unal B, Unal CT, Bolton M*: Fear generalization in NLGN3R451C
model of autism is associated with aberrant feedback inhibition in
the lateral amygdala.
Wallace DJ*, Greenberg DS, Sawinski J, Corlew R, Fitzpatrick D,
Kerr J: Oculo-videography of eye movements in freely moving
ferrets and tree shrews.
Wang J*, Nishiyama J, Yasuda R: Imaging Rab GTPase activities in
single dendritic spines during structural plasticity.
Whitney DE*, Smith GB, Kaschube M, Fitzpatrick D: Representation of the polarity of luminance transitions in layer 2/3 neurons of
ferret visual cortex.
Wilson DE*, Smith GB, Jacob A, Walker T, Dimidschstein J,
Fishell G, Fitzpatrick D: Orientation- and direction- selective
responses of GABAergic neurons in ferret visual cortex.
The following nanosymposium were presented
by the MPFI delegation:
Colgan LA*, Hu M, Parra-Bueno P, Yasuda R: Spatiotemporal
activity of PKC isozymes during single spine structural plasticity.
Laviv T*, Yasuda R: Measuring molecular dynamics in the brain
using 2p-FLIM imaging.
* presenter
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MPFI’s Ph.D. Programs Stand Out
at IBRO Ninth World Congress
The Max Planck Florida Institute for Neuroscience (MPFI)
focuses on recruiting the best and the brightest students
and researchers to be part of its world-class research
team in Florida.
To that end, MPFI participated in the International Brain
Research Organization’s (IBRO) Ninth World Congress held
in Rio de Janeiro, Brazil, in July 2015 to recruit candidates
for its Ph.D. programs from South America and across the
world. With more than 2,600 attendees, the five-day
conference provided MPFI an excellent opportunity to
interact with students and educate them about the institute
and the programs offered on its South Florida campus.
As participants come from every neuroscience domain
and region of the world, IBRO Congresses offer a richness
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of content and diverse viewpoints that are unparalleled
among neuroscience meetings. Throughout the conference,
attendees repeatedly remarked how impressed they were
with MPFI – not only its booth, but also the opportunities it
provides. While most were familiar with the Max Planck
Society, many were also excited to learn that there was a
North American presence and that MPFI’s focus on developing
such a diverse and international group of researchers and
students had brought the Institute to IBRO.
MPFI is confident that the positive feedback received at
the conference will translate into additional interest in the
institute’s Ph.D. and post-doctoral programs, ultimately
growing the talent, diversity, and creativity among researchers at the Jupiter campus.

SCIENTIFIC LEADERSHIP
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Max Planck Neuroscientists
Bring Expertise to
Latin American Training
Program
Two Max Planck neuroscientists recently participated
in the Society for Neuroscience’s (SfN) Latin American
Training Program (LATP) – a unique educational
opportunity for Latin American and Caribbean students
to learn from some of the best and brightest neuroscientists across the globe. Dr. James Schummers,
a Research Group Leader at the Max Planck Florida
Institute for Neuroscience (MPFI) in Jupiter, and
Dr. Marcel Oberlaender, a Visiting Scientist from a Max
Planck Institute in Tübingen, Germany, participated
in the 2015 program. LATP has become a key training
and recruitment tool in cultivating the next generation
of neuroscientists.
“These are the kinds of interactions that put MPFI on the
map in Latin America,” said Dr. Schummers. “Training courses like this one focus on highly motivated young researchers
and look for opportunities where we can build global connections and collaborations. The most successful Latin
American scientists do their postdocs abroad, and it is important for them to be aware of the opportunities here in
Florida.”
Along with SfN, The Grass Foundation, the Latin American
Regional Committee of the International Brain Research
Organization, and La Universidad Nacional Autónoma de
México (UNAM) provided educational support to students
and scientists during the program. Through a series of
interactive webinars, recorded lectures, and virtual
discussions, students not only learn from the scientists’
research in a variety of fields, but they also build valuable
mentoring relationships due to the program’s small studentto-professor ratio.
In addition to the online portion of the training program,
15 top candidates were selected from LATP as fellows and
invited to attend a special, hands-on course at The Institute
of Neurobiology at UNAM in Querétaro, México. The threeweek August 2015 course focused on a variety of fundamen-

tal imaging aspects and exposed the fellows to the research
of many different labs, helping them gain a better understanding of the structural, functional, and molecular functions of the brain and how it interacts with other bodily systems in both health and disease. During the week of Dr.
Oberlaender’s lectures and labs, the fellows learned how
the specialized structures of the brain are defined, organized,
and scaled from the regional level to individual cell types
within the cortex and ultimately to network structures within the brain.
“The challenge is that incremental strategies and criteria
used to define a certain brain region may not translate
through these various scales to cell types and connectivity,”
said Dr. Oberlaender. “We talked in great detail about the
contemporary approaches scientists use to measure these
things consistently across all scales at the same time. Our
hands-on lab activity provided many of the students with
their first opportunity to see 3D images of real neurons recorded in a living animal.”
As a top-tier neuroscience research institute, UNAM faces many of the same challenges as MPFI without enjoying
the same access to cutting-edge instrumentation. To that
end, one of the greatest benefits of this program is highlighting what can be accomplished by collaborating and utilizing
the organizations’ shared resources.
“These were some of the more eager and excited students
I have encountered,” Dr. Schummers said. “They come from
diverse backgrounds – both geographically and scientifically. Some were molecular biologists and others were trained
as physicists. However, they were all eager to ask questions
about the techniques we were using and how each one could
be applied to their research interests.”
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2015 Awarded Grants and Fellowships
NATIONAL EYE INSTITUTE,
NATIONAL INSTITUTES OF HEALTH

NATIONAL EYE INSTITUTE,
NATIONAL INSTITUTES OF HEALTH

David Fitzpatrick

David Fitzpatrick

Title: Organization and development of functional
maps in visual cortex

Title: The role of spontaneous activity in cortical development

TOTAL: $2,387,500, 03/01/15-02/29/20

TOTAL: $708,138, 09/01/15-08/31/18

NATIONAL INSTITUTE OF MENTAL HEALTH,
NATIONAL INSTITUTES OF HEALTH

OFFICE OF THE DIRECTOR, NATIONAL
INSTITUTES OF HEALTH (PIONEER AWARD)

Hyungbae Kwon

Ryohei Yasuda

Title: Long-term plasticity expressed in layer 2/3 cortical
microcircuits

Title: Deciphering biochemical networks
in single dendritic spines

TOTAL: $2,387,500, 05/18/15-02/29/20

TOTAL: $4,775,000, 09/30/15-07/31/20

BRIGHTFOCUS FOUNDATION

NATIONAL INSTITUTE ON DEAFNESS AND
OTHER COMMUNICATION DISORDERS, NATIONAL
INSTITUTES OF HEALTH

Ryohei Yasuda
Title: Identifying the role of a brain-specific protein,
Centaurin-A1, in Alzheimer’s disease

TOTAL: $250,000, 07/01/15-06/30/18

Samuel Young, Jr.
Title: Regulation of synaptic vesicle dynamics
in the auditory system

TOTAL: $2,387,500, 04/01/15-03/31/20
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2015 Publications
Cao, Y., Sarria, I.,
Fehlhaber, K.E.,
Kamasawa, N., Orlandi, C.,
James, K.N., Hazen, J.L.,
Gardner, M.R., Farzan, M., Lee,
A., et al. (2015). Mechanism
for Selective Synaptic Wiring
of Rod Photoreceptors into
the Retinal Circuitry and Its
Role in Vision. Neuron 87,
1248–1260.

Maltecca, F., Baseggio, E.,
Consolato, F., Mazza, D.,
Podini, P., Young, S.M., Jr.,
Drago, I., Bahr, B.A., Puliti, A.,
Codazzi, F., et al. (2015).
Purkinje neuron Ca2+ influx
reduction rescues ataxia in
SCA28 model. J Clin Invest
125, 263–274.

Miyoshi, G., Young, A., Petros,
T., Karayannis, T., McKenzie
Chen, Z., Das, B.,
Chang, M., Lavado, A., Iwano,
Nakamura, Y., DiGregorio,
T., Nakajima, M., Taniguchi,
D.A., and Young, S.M. (2015).
H., Huang, Z.J., et al. (2015).
Ca2+ channel to synaptic
Prox1 Regulates the
vesicle distance accounts for Subtype-Specific Developthe readily releasable pool
ment of Caudal Ganglionic
kinetics at a functionally
Eminence-Derived GABAergic
mature auditory synapse. J. Cortical Interneurons. The
Neurosci. 35, 2083–2100.
Journal of Neuroscience 35,
12869–12889.
Egger, R., Schmitt, A.C.,
Wallace, D.J., Sakmann, B.,
Montesinos, M.S., Dong, W.,
Oberlaender, M., and Kerr,
Goff, K., Das, B., Guerrero-GivJ.N.D. (2015). Robustness of
en, D., Schmalzigaug, R.,
sensory-evoked excitation is Premont, R.T., Satterfield, R.,
increased by inhibitory inputs Kamasawa, N., and Young,
to distal apical tuft dendrites. S.M., Jr. (2015). Presynaptic
PNAS 112, 14072–14077.
Deletion of GIT Proteins
Results in Increased Synaptic
Estrada, G., Beetle, C., and
Strength at a Mammalian
Schummers, J. (2015). Simple
Central Synapse. Neuron 88,
method to improve spatial
918–925.
resolution for in vivo
two-photon fluorescence
Nakamura, Y., Harada, H.,
imaging. Appl. Opt. 54,
Kamasawa, N., Matsui, K.,
10044–10050.
Rothman, J.S.,
Shigemoto, R., Silver, R.A.,
Kamasawa, N., Sun, Y., Mikuni,
DiGregorio, D.A., and
T., Guerrero-Given, D., and
Takahashi, T. (2015).
Yasuda, R. (2015). Correlative
Nanoscale Distribution of
Ultrastructural Analysis of
Presynaptic Ca2+ Channels
Functionally Modulated
and Its Impact on Vesicular
Synapses Using Automatic
Release during Development.
Tape-Collecting UltramicroNeuron 85, 145–158.
tome - SEM Array Tomography. Microscopy and
Microanalysis 21, 1271–1272.

Narayanan, R.T., Egger, R.,
Johnson, A.S.,
Mansvelder, H.D., Sakmann,
B., de Kock, C.P.J., and
Oberlaender, M. (2015).
Beyond Columnar Organization: Cell Type- and Target
Layer-Specific Principles of
Horizontal Axon Projection
Patterns in Rat Vibrissal
Cortex. Cereb. Cortex.
Nishiyama, J., and Yasuda, R.
(2015). Biochemical Computation for Spine Structural
Plasticity. Neuron 87, 63–75.
Otmakhov, N.,
Gorbacheva, E.V., Regmi, S.,
Yasuda, R., Hudmon, A., and
Lisman, J. (2015). Excitotoxic
Insult Results in a Long-Lasting Activation of CaMKIIα and
Mitochondrial Damage in
Living Hippocampal Neurons.
PLoS ONE 10, e0120881.
Rash, J.E., Kamasawa, N.,
Vanderpool, K.G., Yasumura,
T., O’Brien, J., Nannapaneni,
S., Pereda, A.E., and Nagy, J.I.
(2015). Heterotypic gap
junctions at glutamatergic
mixed synapses are abundant
in goldfish brain. Neuroscience 285, 166–193.

Sharma, J., Sugihara, H.,
Katz, Y., Schummers, J.,
Tenenbaum, J., and Sur, M.
(2015). Spatial Attention and
Temporal Expectation Under
Timed Uncertainty
Predictably Modulate
Neuronal Responses in
Monkey V1. Cerebral Cortex
25, 2894–2906.
Shibata, M., Uchihashi, T.,
Ando, T., and Yasuda, R.
(2015). Long-tip high-speed
atomic force microscopy for
nanometer-scale imaging in
live cells. Scientific Reports
5, 8724.
Smith, G.B., Sederberg, A.,
Elyada, Y.M., Van Hooser, S.D.,
Kaschube, M., and Fitzpatrick,
D. (2015a). The development
of cortical circuits for motion
discrimination. Nat. Neurosci.
18, 252–261.
Smith, G.B., Whitney, D.E., and
Fitzpatrick, D. (2015b).
Modular Representation of
Luminance Polarity in the
Superficial Layers of Primary
Visual Cortex. Neuron 88,
805–818.

Sarid, L., Feldmeyer, D.,
Gidon, A., Sakmann, B., and
Segev, I. (2015). Contribution
of Intracolumnar Layer
2/3-to-Layer 2/3 Excitatory
Connections in Shaping the
Response to Whisker
Deflection in Rat Barrel
Cortex. Cerebral Cortex 25,
849–858.
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New Insights into the Circuits of Sight:
Max Planck Florida Study Reveals
Cortical Circuits that Encode Black
and White

Abstraction of cortical neurons, responsive to both the polarity
and orientation of edges, and not just orientation: A key feature of visual
scenes is the polarity of local changes in luminance. Polarity signals are
segregated in the activity of different populations of neurons as early
as the retina and relayed into cortex. However, the fate of these polarity
signals within the activity of cortex has remained uncertain. In this
paper, we show that information about edge polarity and orientation are
jointly encoded and preserved within the population activity of
superficial layers of visual cortex.

12

Scientists have long known that neurons in the retina, which
provide information to higher centers in the brain, respond
selectively to light versus dark stimuli. ON cells that respond
selectively to light stimuli and OFF cells that respond selectively to dark stimuli were known to form separate parallel
channels relaying information to circuits in the visual cortex.
At this point, the picture got murky. Based on recording the
responses of single cortical neurons with electrodes, it appeared that as soon as the ON and OFF channels entered
the cortex, they converged onto single neurons, a convergence necessary for the emergence of a novel cortical response property: selectivity for the orientation of edges.
Further stages in cortical processing were thought to lead
to more and more mixing of the ON and OFF signals, so that
individual neurons responded similarly to both dark and light
stimuli. These results raised an obvious question: If the responses of single cortical neurons to dark and light are ambiguous, how is it that the brain allows us to perceive these
differences?

Illustration: Martha Iserman

While some things may be “as simple as black and
white,” this has not been the case for the circuits in the
brain that make it possible for you to distinguish black
from white. The patterns of light and dark that fall on the
retina provide a wealth of information about the world
around us, yet scientists still don’t understand how this
information is encoded by neural circuits in the visual
cortex—a part of the brain that plays a critical role in
building the neural representations that are responsible
for sight. But things just got clearer with the discovery
that the majority of neurons in the visual cortex respond
selectively to light versus dark, and they combine this
information with selectivity for other stimulus features to
achieve a detailed representation of the visual scene.

INSIDE THE INSTITUTE

Drs. Gordon Smith and David Whitney in Dr. David
Fitzpatrick’s lab at Max Planck Florida Institute for
Neuroscience (MPFI) decided it was time to revisit this
question. Using new imaging technologies that make it
possible for the first time to visualize the activity of
hundreds of neurons simultaneously in the living brain,
they quantified the responses of neurons in the visual
cortex to light and dark stimulation.
The first surprise for the team happened when they looked
at cortical responses to the presentation of uniform dark or
light stimuli. Although previous studies had not observed
responses to uniform luminance changes, they were not only
able to visualize neurons that responded to these stimuli,
they also discovered patches of neurons that responded
preferentially to dark versus light stimulation. Even more
surprising, they found that the cortical neurons that responded selectively to the orientation of edges or to the direction
of stimulus motion also responded preferentially to dark
versus light stimuli.
In short, the MPFI scientists discovered that information
about dark and light is preserved in the responses of most
neurons in the visual cortex, and it is an integral part of the
neural code that cortical circuits use to represent our visual world.
The next challenge is to understand the precise patterns
of synaptic connections that enable cortical circuits to construct this modular representation of black and white. Stay
tuned for more exciting discoveries that promise to reshape
our understanding of cortical function.

2015

New Team
Members
We welcomed the following Postdoctoral Fellows in 2015:
MICHAEL SMIRNOV, JONAS RICHTER,
KANGHOON JUNG, DOUGLAS ASEDE, RENE GORAL,
BENJAMIN SCHOLL, JUNG HO HYUN, and
MICHAEL YETMAN.

Our new Postbaccalaureate Fellows were:
TAVITA GARRETT, DANIEL WENDLER,
STEPHEN TAPANES, ELNAZ HOZHABRI, and
HIMANSHU GANGAL.

New Research Technicians were:
TRAVIS PUTZKE and MEGAN PINO.
XIAODAN LIU joined us as a Research Assistant I.

In 2015 we also welcomed
KELSEY JOYCE as our Development Coordinator,
IDRIS EL-AMIN as our Attending Veterinarian,
ELIZABETH GARCIA as Animal Care Technician I,
CONNON THOMAS as EM Technician, and
ABRAHAM RIVERA as CNC Machinist.

Smith G, Whitney D, and Fitzpatrick D. (2015) Modular representation
of luminance polarity in the superficial layers of primary visual cortex.
Neuron, 88(4): 805-818.

THERESA JACKSON-DAVIS joined us as
Sr. Animal Care Technician,
RENATE WAGNER as Executive Assistant, and
MIRIAM CHUN as Event Coordinator.
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Researchers at MPFI and Kanazawa
University Develop Atomic Force Microscopy
for Imaging Nanometer-Scale Dynamics
of Neurons
While progress has been made over the past decades
in the pursuit to optimize atomic force microscopy (AFM)
for imaging living cells, there were still a number of
limitations and technological issues that needed to be
addressed before fundamental questions in cell biology
could be addressed in living cells.
In their March 2015 publication in Scientific Reports,
Drs. Ryohei Yasuda and Mikihiro Shibata at Max Planck
Florida Institute for Neuroscience (MPFI) in collaboration
with Kanazawa University describe how they have built the
new AFM system optimized for live-cell imaging. The system
differs in many ways from a conventional AFM. For example,
it uses an extremely long and sharp needle attached to a
highly flexible plate. The system is also optimized for fast
scanning to capture dynamic cellular events. These
modifications have enabled researchers to image living cells,
such as mammalian cell lines or mature hippocampal
neurons, without any sign of cellular damage.
“We’ve now demonstrated that our new AFM can directly visualize nanometer-scale morphological changes in living
cells”, explained Dr. Yasuda, neuroscientist and Scientific
Director at MPFI.
In particular, this study demonstrates the capability to
track structural dynamics and remodeling of the cell surface,
such as morphogenesis of filopodia, membrane ruffles, pit
formation or endocytosis, in response to environmental stimulants.
According to Dr. Yasuda, the successful observations of
structural dynamics in live neurons present the possibility
of visualizing the morphology of synapses at nanometer
resolution in real time in the near future. Since morphology
changes of synapses underlie synaptic plasticity and our
learning and memory, this will provide us with many new
insights into mechanisms of how neurons store information
in their morphology, how it changes synaptic strength, and
ultimately how it creates new memories.

Atomic force microscopy (AFM) is a leading
tool for imaging, measuring, and manipulating materials with atomic resolution – on the
order of fractions of a nanometer.
AFM images surface topography of a
structure by “touching” and “feeling” its
surface by scanning it with an extremely fine
needle, which has a tip approximately 5
nanometers in diameter (about 1/100 the
wavelength of light or 1/10,000 the diameter
of a hair).
This technique has been applied to image
solid materials with nanometer resolution,
but it has been difficult to apply AFM for a
soft and large sample, like eukaryotic cells
and neurons, without damaging the sample.
Additionally, image acquisition with
conventional AFM is too slow to capture fast
cellular morphology changes.
MPFI researchers extensively modified
the AFM system for imaging eukaryotic cells
and neurons with high spatial and temporal
resolution.
This new system allows for analysis of cell
morphology changes with a spatial
resolution ~20-100 fold better than that of a
standard light microscope.

Shibata M, Uchihashi T, Ando T, and Yasuda R.
(2015) Long-tip high-speed atomic force
microscopy for nanometer-scale imaging in live
cells. Scientific Reports, 5:8724.

14

INSIDE THE INSTITUTE

MPFI Researchers
Uncover a Critical Molecule
that Regulates
Synaptic Transmission
A synapse consists of a presynaptic terminal of one neuron
and a postsynaptic terminal of another. The presynaptic
terminal stores vesicles containing neurotransmitters,
while the postsynaptic terminal contains neurotransmitter
receptors. A dense collection of proteins is present in
these terminals; however, the functional role of many of
these proteins remains unknown.
In particular, the G-protein-coupled receptor kinase-interacting
proteins (GITs) exert critical control in synaptic transmission,
since deletions of these proteins causes sensory deficits,
cognitive impairments, or death, in mice. In particular, GIT
proteins and the pathways they regulate have been implicated
in neurological disorders, such as Attention Deficit
Hyperactivity Disorder (ADHD) and Huntington’s Disease.
Several studies have demonstrated the role of GITs in the
postsynaptic terminal, but very little is known about their role
in the presynaptic terminal. Researchers at the Max Planck
Florida Institute for Neuroscience (MPFI) set out to investigate
the role of GITs in the giant synapse of the auditory system,
known as the calyx of Held. This synapse provides the optimal
model in which to study the presynaptic terminal independently
from the postsynaptic terminal.
In their December 2015 publication in Neuron, Drs. Sam
Young Jr. and Mónica S. Montesinos and their collaborators
report for the first time that GIT proteins are critical presynaptic regulators of synaptic strength. This study uncovers
previously unknown distinct roles for GIT1 and GIT2 in regulating neurotransmitter release strength, with GIT1 as a specific regulator of presynaptic release probability. This regulation is likely to contribute to the disruptions in neural circuit
functions leading to sensory disorders, memory and learning
impairment, and other neurological disorders.
Future studies of Dr. Samuel Young Jr.’s lab will resolve
the mechanisms by which GITs regulate synaptic strength
and their roles in the early stages of auditory processing and
neurological diseases. “Our work brings significant insight
into the understanding of how neuronal communication is
regulated, which is essential to understand the cellular and
molecular mechanisms of information processing by neuronal
circuits and the role of these proteins in the development of
neurological diseases,” explained Dr. Young.

2015

Neurons communicate with each other
through specialized structures called
synapses.
The information is transmitted in the
form of synaptic vesicles that contain
specific chemical messengers called
neurotransmitters.
The amount and coordinated release of
neurotransmitters regulates synaptic
strength, which is critical to maintaining
proper communication between neurons.
To better understand and address a
number of neurological disorders, we need a
better understanding of the molecular
mechanisms that regulate neuronal
communication.
MPFI researchers revealed an important
function of a class of presynaptic proteins
previously implicated in neurological
disorders in their regulation of synaptic
strength.

Montesinos M, Dong W, Goff K, Das B,
Guerrero-Given D, Schmalzigaug R, Premont
R, Satterfield R, Kamasawa N, and Young Jr
S. (2015) Presynaptic deletion of GIT proteins
results in increased synaptic strength at a
mammalian central synapse. Neuron, 88(5):
918-925.
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EMPLOYEE SPOTLIGHT

James Conway
E N V I R O N M E N TA L H E A LT H A N D
SAFET Y TECHNICIAN

How would you describe your job and what do you
like most about it?
My job is to facilitate the scientists’ work in several ways.
I manage disposal of chemicals and bio hazardous
materials and maintain a constant supply of clean, sterile
glassware - a little piece of dust can compromise an entire
imaging experiment. I also contribute to some of the
projects by assisting in the purification of fluorescent
proteins used in experiments.
Something I really enjoy about my position is the
opportunity to network with so many people at the
Institute, because unlike most positions, I get to interact
with every lab here as I’m removing waste and collecting
glassware. It’s wonderful to get to talk with everyone
and learn more about what they are doing, how their day
is going, and developments in their experiments.
How long have you been working at MPFI and how
has your experience been so far?
I’ve been working here for two and a half years, and it’s
been the best years at any job I have ever had. The people
are great, and the quality of science coming out of MPFI
is at the highest level. What makes me want to stay is the
way that MPFI takes care of the wellness and happiness
of its employees. It would take a miracle to make me leave.

What is something new you have learned
since joining MPFI?
I learned that bacterial cells can be used to replicate the
DNA of fluorescent proteins, which originate from sea
algae. The resulting purified DNA is an essential tool that
neuroscientists use to visualize and study brain cells –
the fluorescent proteins can make specific parts of the
neurons glow under the microscope.
What do you consider your greatest
achievement?
My greatest achievement was, without any doubt,
receiving my Bachelor’s degree in Biology from Florida
State University (FSU) in Tallahassee. My degree may
have meant even more to my family. I realized this after
the graduation ceremony, when I met with my parents,
my sister, and my grandmother and noticed that they
all had tears in their eyes. I am thankful for the support of
the Florida Bright Futures scholarship and financial aid
from FSU – otherwise, I wouldn’t have been able to achieve
this goal.

I know that my position plays a small role
in science; I’m not making significant
discoveries, but maybe I can help other
scientists reach that goal.”
James Conway,
Environmental Health and Safety Technician
James is a regular participant in MPFI’s educational outreach events for
students, such as Neuroscience Discovery Day and Neuroscience Saturday.
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MPFI Establishes
Peter Gruss Young
Investigator Award

Award recognizes significant contributions to the scientific community
through collaboration, creativity, and curiosity-driven research

David Fitzpatrick and Peter Gruss

Dr. Peter Gruss served as President of the Max Planck Society from
2002-2014. Throughout his tenure, he built an international research
community sharing the core values that lie at the heart of Max Planck
Society’s scientific success. Dr. Gruss has also been a global ambassador for basic research, using his influence to create world-changing
scientific partnerships.
Almost a decade ago, Dr. Gruss developed a plan for expanding the
Max Planck Society, one of Germany’s most successful research organizations, into the United States. By facilitating recruitment of the world’s
best scientists, creating world-class training opportunities for young
neuroscientists, and elevating the profile of Max Planck Society’s research
excellence here in the United States, his goals continue to be realized
with great success.
Today, Dr. Gruss’ vision has become MPFI’s journey. Exceptional young
scientists and students come from around the world to train in the unique,
enriching, and collaborative environment offered by MPFI’s Jupiter,
Florida, campus. As both a scientist and a leader, Dr. Gruss continues to
serve as an inspiration to the scientific community at large, especially
young scientists.
“Peter’s example leads us to do great things, with a dedication to curiosity-driven research, collaboration, and an understanding of the importance of great vision,” said Dr. David Fitzpatrick, CEO and Scientific
Director of MPFI. “The Peter Gruss Young Investigator Award honors the
legacy Peter has bestowed upon our scientific community and the minds
of our young scientists who are tomorrow’s scientific leaders, pioneers,
and Nobel Laureates.”
Establishment of the Peter Gruss Young Investigator Award was announced at a private dinner and reception at MPFI on October 26, 2015.
The award will be given biennially to recognize a young investigator for
significant contributions to the scientific community through collaboration,
creativity, and curiosity-driven research. In addition to recognizing outstanding achievements, it will also help support research, inspire young
scientists, promote collaboration, and acknowledge the outstanding legacy that Dr. Peter Gruss has built throughout his honorable career with
the Max Planck Society.

YEAR IN REVIEW
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European Union Funding
for Research and Innovation
Workshop for Florida
Scientists
Hosted at MPFI
On September 25, 2015, Max Planck Florida Institute
for Neuroscience (MPFI) was honored to host a unique
and interesting opportunity for faculty, postdoctoral
researchers, and graduate students from Palm Beach
County research institutions. At the European Union
(EU) Horizon 2020 Funding Opportunities Workshop,
a delegation from the EU-BILAT-USA 2.0 Program
provided workshops focused on funding opportunities
for U.S. scientists from the new Horizon 2020 EU
Framework Program.

Philippe Létrilliart, Jürgen Borsch, and Matthias Haury
Olaf Heilmayer and Christine Caly-Sanchez
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The workshop was organized by Florida International
University (FIU) and co-sponsored by the Miami-Florida
European Union Center of Excellence in the frame of the
EU-BILAT-USA 2.0 Project. German Consulate General,
Jürgen Borsch, French Consulate General, Philippe Létrilliart,
and FIU’s Jean Monnet Center of Excellence And European
& Eurasian Studies Associate Director, Christine CalySanchez joined the delegation.
Speakers at the workshop were: Dr. Olaf Heilmayer, Head
of Unit, German Aerospace Center, Multilateral Cooperation,
Monitoring, European and International Cooperation; and
Vera Kammann, DLR Project Management Agency, European
and International Cooperation, International Bureau.
Scientists from MPFI, Florida Atlantic University, and The
Scripps Research Institute Florida, were in attendance.
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MPFI’s Dr. Bert Sakmann
Awarded
2015 International Ellis Island
Medal of Honor

Bert Sakmann, M.D., Ph.D., Max Planck Florida
Institute for Neuroscience’s (MPFI) inaugural
Scientific Director, Visiting Scientist, and Nobel
Laureate, was among the outstanding honorees of
the 2015 Ellis Island Medal of Honor, awarded
May 9 in New York City.
Presented by the National Ethnic Coalition of Organizations (NECO), the
International Ellis Island Medal of Honor is given to individuals whose
professional, personal, or philanthropic contributions benefit our global
community. Dr. Sakmann was recognized by NECO for his scientific contributions as a global leader in neuroscience research.
Dr. Sakmann was awarded the Nobel Prize in Medicine in 1991, along
with physicist Dr. Erwin Neher, for discoveries on single ion channels in
cells, enabled by their invention of the patch-clamp technique. This
ground-breaking technical achievement made it possible to examine, in
real time, the operation of individual ion channel proteins. Sakmann and
Neher examined a broad range of cellular functions, eventually discovering the role that ion channels play in diseases, such as diabetes, cystic
fibrosis, several cardiovascular diseases, and certain neuromuscular
disorders. This technique forged new paths in the study of membrane
physiology and the creation of novel therapeutics targeting ion channels.
In fact, the Nobel Prize committee credited the two scientists with revolutionizing modern biology.
Dr. Sakmann’s research group at MPFI is conducting a program dedicated to creating a three-dimensional map of the normal brain. They are
labeling different cell types with specific fluorescent markers and then
imaging and quantifying the neuron distributions. This work will lay the
foundation for future studies on degenerative brain diseases, such as
Alzheimer’s disease. The research will not only help further our basic
understanding of the degenerative disease process, but could also serve
as a platform to measure the beneficial changes caused by novel therapeutic approaches, such as new drugs and stem cell therapies.
The U.S. Senate and House of Representatives have officially recognized the Ellis Island Medals of Honor, and each year the recipients are
listed in the Congressional Record. Past recipients include six presidents
of the United States, several Nobel Prize winners, and leaders of industry
education, the arts and sports, as well as other individuals whose work
has made a lasting impact on humanity.
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Lawrence Clark
Sustainable
Performance
Solutions, LLC
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Robert Wanvestraut
South Florida Water
Management District

David Hader
Max Planck Florida
Institute for
Neuroscience

Corey Pine
Max Planck Florida
Institute for
Neuroscience

Michael Mitchell
Max Planck Florida
Institute for
Neuroscience

Matthias Haury
Max Planck Florida
Institute for
Neuroscience
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2015

MPFI Earns Florida Water
StarSM for Conservation

At a ceremony held at its facility in Jupiter in September
2015, the Max Planck Florida Institute for Neuroscience
(MPFI) was presented with an award by the South Florida
Water Management District (SFWMD) to recognize the
organization’s achievement of Florida Water StarSM certification. Florida Water StarSM is a points-based recognition
program that encourages water efficiency in appliances,
plumbing fixtures, irrigation systems, and landscapes.
“Max Planck is commended for advancing water conservation in South
Florida,” said Terrie Bates, SFWMD Director of Water Resources. “Facilities that retrofit infrastructure to save water provide lasting benefits to
our water resources.”
To earn the certification under the program’s new criteria for existing
buildings, MPFI implemented water-saving features in four categories:
1) Landscape and irrigation; 2) Heating, ventilation and air conditioning
(HVAC); 3) Indoor such as water-saving faucets, toilets and shower heads;
and 4) Process water use such as the amount used to make a product.
“While MPFI is known for its cutting edge brain research, its commitment to leaving a lasting legacy is reinforced through the Institute’s stateof-the-art facility,” said Dr. Matthias Haury, MPFI’s Chief Operating Officer.
“Our scientists are focused on creating a better and brighter tomorrow,
and they are leaving their mark – not only in our labs but also through the
Institute’s conservation and sustainability efforts. We are proud to have
received the Florida Water StarSM certification, and we thank the South
Florida Water Management District for their recognition of our efforts to
improve Florida’s future.”
Florida Water StarSM was brought to South Florida by the SFWMD in
2010. To earn the Florida Water StarSM, facilities must meet water-efficiency criteria. Statewide, approximately 20 commercial facilities, 10
communities and 1,600 homes are now Florida Water StarSM certified.
MPFI is home to a 100,000-square-foot facility on six acres of Florida
Atlantic University’s John D. MacArthur Campus, which received LEED-NC
Gold certification in 2012. MPFI was assisted in their Florida Water StarSM
certification effort by Lawrence (Larry) Clark, QCxP, GGP, LEED AP+, a
Florida Water StarSM Certifier and principal of Sustainable Performance
Solutions LLC, a South Florida-based engineering firm with a practice focused on energy and sustainability consulting.

Our scientists
are focused on
creating a better
and brighter
tomorrow, and
they are leaving
their mark – not
only in our labs
but also through
the Institute’s
conservation and
sustainability
efforts.”
Matthias Haury, Ph.D.
MPFI’s Chief Operating Officer
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Winfried Denk, Ph.D.
Wins 2015 Brain Prize

In 2015, Dr. Winfried Denk, physicist and Director of the Max Planck
Institute of Neurobiology, was awarded the most prestigious award in
neuroscience, the Brain Prize.
Denk won the prize for his role in the development and application of
2-photon microscopy. Each year, the Lundbeck foundation, a Danish
non-profit organization dedicated to supporting research in biology and
medicine, awards the prize to researchers who have made outstanding
contributions to European neuroscience. The award has been called “Neuroscience’s answer to the Nobel.” Denk shared the prize with three other
scientists who have used the technique to revolutionize how scientists
see and study the brain.
Denk has contributed immensely to the field of neuroscience by pioneering multiple techniques for imaging the brain – most notably 2-photon microscopy, which won him the 2015 Brain Prize, and Serial BlockFace Electron Microscopy (SBFEM).
Traditional fluorescent microscopy, known as confocal microscopy,
was developed in the 1940s. It uses fluorescent dyes and an ultra-violet
laser to help researchers identify different chemicals or individual cells
within a piece of tissue. When a photon from the ultraviolet laser hits the
dye, it lights up, allowing researchers to differentiate a particular part of
their sample.
However, the confocal microscope is not a perfect solution. The photons in ultraviolet light are very high energy. They can damage surrounding tissue or send back so much light that it is difficult for the researchers to focus on the particular structure they are hoping to see. If a sample
is three-dimensional, the scientists can only see what is on the very
surface; if they try to focus any deeper, the light will scatter throughout
the sample.
To combat these issues, Denk built the first 2-photon microscope. In
1990, Denk and his colleagues published a paper in Science showing that
his microscope was capable of mapping the locations of molecules within
cells in three dimensions, an incredible feat at the time. Maiken Nedergaard,
M.D., Professor of Neurosurgery and Neurobiology at the University of
Rochester, described the difference between confocal and 2-photon
microscopy in a statement: “It’s like the difference between looking at a
movie in daylight and looking at a movie in a dark hall: If you take away
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the unwanted light you can see what you want to see much better,”
explained Nedergaard. Max Planck Florida Institute for Neuroscience
(MPFI) has 20 of these 2-photon microscopes that researchers use for
visualizing neuronal activities. Recently, researchers have used this
technology to study dendritic spines – small protrusions on the neuron
that are approximately 1 μm long. 2-photon microscopy has allowed them
to observe these spines grow, change, and send unique molecular signals
in response to stimulation. These changes and signals play a large role
in learning and memory. The researchers at MPFI continue to experiment
with new techniques to increase the information they can collect using
the already-impressive two-photon system.
Today, Denk has moved on to a new imaging challenge: a connectome
of the human brain. Researchers hope this connectome will improve
understanding of how humans encode memories. It could also lead to
discoveries about neurological diseases, since studying individual brain
cells has not yet been sufficient to provide needed explanations. Given
the fact that a mouse’s brain has 71,000,000 neurons, and the human
brain has 86,000,000,000, the amount of time it would take to manually
fix, slice, and image either of these entire brains is almost too large to
comprehend.
Fortunately, Denk has built a piece of equipment to take care of the
tedious manual labor. The machine is called a Serial Block-Face Scanning
Electron Microscope. First, Denk obtains a tiny section of brain, about
500 microns by 500 microns, and stains it with heavy metals that will
allow the electron microscope to differentiate cells. The entire sample
is placed in the microscope, which will scan the surface of the sample
and create an image. Then, a tiny diamond knife will peel off a very thin
slice from the top of the sample, and the microscope will scan the new
top of the sample, producing a second image. The process repeats until
there are pictures of every layer that can be put back together to build a
three-dimensional image of the sample.
Denk’s collaborators describe him as an exceptionally passionate and
driven scientist. One of his collaborators said Denk would regularly work
throughout the day, taking care of the usual administrative tasks as principle investigator, go home for dinner with his family, and then walk back
to the laboratory at night. He worked on his own personal research most
nights from 10:00 p.m. until 3:00 or 4:00 a.m.

2015

Winfried had
carved out this
time basically
around midnight
to do his own
experiments, to do
his own research.
That’s a very rare
scientist.”
Srini Turaga, Ph.D.
Collaborator of Winfried Denk
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Touring Samuel Young, Jr’s Lab

President of the Max Planck
Society, Dr. Martin Stratmann,
visits Institute
Max Planck Florida Institute for Neuroscience (MPFI) welcomed Max Planck
Society President Dr. Martin Stratmann in October 2015 for a visit of the
Society’s only institute outside of Europe. During his time in Jupiter, President
Stratmann toured MPFI’s labs, met with researchers, and attended a special
scientific poster session held in his honor by MPFI postdoctoral researchers and
graduate students.
Dr. Martin Stratmann was appointed President of the Max Planck Society in June
of 2014 for the 2014 to 2020 office term. This was his first visit to MPFI.
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Mechanical Workshop with Markus Klement

2015

Touring MPFI with David Fitzpatrick
Poster Session with Joon-Ho Choi

Electron Microscopy Core with Ryohei
Yasuda and Naomi Kamasawa
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Ye Sun, Ph.D. Student, Combines Two
Cutting-Edge Techniques in
Ambitious Graduate Research Project
“There was a very popular saying in China when I was in
high school: The 21st century is the century of biology,”
said Ye Sun, a graduate student in the Max Planck
Florida Institute for Neuroscience (MPFI) and Florida
Atlantic University (FAU) Integrative Biology and Neuroscience (IBAN) program. She quickly fell in love with the
mysteries of biology. Every question was new and
exciting, and she loved having the freedom to design
experiments to answer them. When she went to college,
she followed her passion for the unknown into a neuroscience laboratory, where she learned that the brain is
still largely a mystery. Her drive led her to graduate
research at MPFI, where she is currently combining two
cutting-edge imaging techniques in the hopes of answering her questions about the brain.
Ye, who coworkers affectionately call “Sunny,” is curious
about how connections are organized in the brain, especially the connections that regulate the formation of new memories. Neurons that control learning and memory communicate through sites called dendritic spines – small protrusions
that are approximately 0.5 μm long. Each neuron has a few
thousand spines, and throughout our life, there is a delicate
balance between the number of spines that disappear and
the number that are formed. Under the supervision of MPFI
Scientific Director Dr. Ryohei Yasuda, Sunny set out to visualize the nanostructure of the newly formed spines, which
they believe will uncover critical details about the formation
of new memories.
Her Ph.D. project is very ambitious: integrating 2-photon
microscopy and electron microscopy. By using 2-photon
microscopy, she can induce the formation of new spines in
living neurons. To study the structure of the newly formed
spines and molecules involved in this process under the
electron microscope, she has to track the exact position of
these spines. This is the greatest challenge of her project
due to the small size of each spine, the large number of
spines per neuron, and the enormous number of neurons in
the brain tissue samples.
“In a scientific project, there are many problems and difficulties that you need to solve. This is the part that I like
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most. You just need to be strong, persistent, and patient,”
said Sunny.
Fortunately, MPFI’s Electron Microscopy Core acquired
the Automatic Tape-Collecting Ultramicrotome (ATUMtome*)
in 2015. Continuous access to this newly developed tool has
been very helpful to Sunny’s project, as it can be used to
track neurons throughout brain tissue. It also makes the
image processing for electron microscopy, which is
exceptionally difficult and laborious, more approachable for
scientists. With help from Dr. Naomi Kamasawa, Head of the
Electron Microscopy Core Facility, and Debbie GuerreroGiven, Research Scientist, Sunny is refining the ATUMtome’s
use to target synaptic structure (using the scanning electron
microscope) and function (using 2-photon microscope or
electrophysiology), which could be applied to several future
research projects.
*ATUMtome’s tape collecting part of the system (ATUM)
is under license from Harvard University.

FUTURE RESEARCHERS
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High School Interns
Enriched through
Summer at MPFI
Eight Palm Beach County high school students spent part
of their summer vacation at the Max Planck Florida Institute for
Neuroscience (MPFI) solving current investigative questions and
learning about life as a research scientist. The students were
chosen from a competitive pool of 90 local applicants.

What I hope they leave
here with ... is a better
sense of the day-to-day
life of a scientist, and
an understanding that
it’s important to be
able to communicate
scientific results to
non-scientists.”
Ana Fiallos, Ph.D.
Head of Education and Outreach, MPFI

They were each matched with an individual research mentor who
guided them as they completed a relevant research project over the
course of six weeks. In addition, the interns learned wet-lab techniques
and built meaningful relationships with researchers and other interns,
which will have a lasting impact.
When students apply, they choose one of three potential programs:
neuroscience research, mechanical engineering, or scientific programming. On Day One, the students are introduced to a MPFI expert
in that field, who assigns them a question to solve over the course of
their internship. With the help of these mentors, the students conduct
background research, design experiments, and test their solutions.
At the end of the program, the students each give a 10-minute presentation summarizing their work. “What I hope they leave here with
is an understanding of a new scientific concept, a better sense of the
day-to-day life of a scientist, and an understanding that it’s important
to be able to communicate scientific results to non-scientists,” said
Ana Fiallos, Ph.D., Head of Education and Outreach at MPFI.
Five years ago, the internship program started with only two students completing projects with their mentors. Last year, an anonymous donor gifted $309,000 to the internship programs at MPFI. The
donation has helped the Institute expand the program to include
hands-on laboratory experiences, weekly seminars, and a field trip to
the Everglades. It has also allowed the Institute to accept more students, as well as provide a daily travel budget for students who may
live farther away.
Next year, MPFI plans to invest in laboratory equipment, so students
can spend more time learning basic laboratory techniques and concepts since this year’s intern class indicated this was the most valuable part of the internship. No matter where they go from here, the
students will retain a unique understanding of scientists and research.
“I got to be around other fellows who study here, including post-baccalaureate fellows and people working on their doctorate degrees,”
said Abrar Ahmed, a 2015 intern from Atlantic Community High School
in Delray Beach. “Hearing about their passions, learning why they’re
here and what they’re researching every day was inspiring.”
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More than 700 Students and Families
Join Institute at Annual
Neuroscience Discovery Day
Hands-on Demonstrations and Tours Spark Excitement for All Ages
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COMMUNITY OUTREACH

2015

More than 700 students and their families gathered
at the Max Planck Florida Institute for Neuroscience
(MPFI) in December 2015 to take part in the Fourth
Annual Neuroscience Discovery Day. This all-day
community celebration featured hands-on demonstrations with MPFI’s researchers, as well tours of the
Institute’s state-of-the-art facility, providing a firsthand
look at the valuable work MPFI does to make new
discoveries in brain research.

02
01. Families enjoy coloring “brain caps”
02. Virtual Reality booth
03.Tour of MPFI’s Mechanical Workshop

03
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01. Researchers present images from the lab
02. Guests attend “Ask the Scientist” panel
03. Kids enjoy dressing up as scientists and taking photos at the “MPFI Photo Booth”
04. Hands-on microscopy demos
05. Guests tour the Electron Microscopy Facility

“Neuroscience Discovery Day is one of the many ways we
are able to share the cutting-edge technologies and wealth
of knowledge at MPFI with our community,” said David
Fitzpatrick, MPFI’s CEO and Scientific Director. “This event
is also an opportunity for us to foster an appreciation for
brain research and the incredible work our researchers do.
It is our hope that students and their families are inspired
by what they see at today’s event and gain a greater
understanding of how MPFI is paving the way for future
discoveries today.”
At the event, which was provided free of charge, visitors
were able to participate in a variety of activities like Measure
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Your Muscles, Do-It-Yourself DNA, and Rewire Your Brain.
There were also experiments, demonstrations, panel discussions, and tours held throughout MPFI’s 100,000-squarefoot, LEED Gold Certified research facility. Attendees said
the greatest highlights included a tour of the mechanical
workshop, where visitors could see how MPFI builds the
custom equipment and lab parts used during research projects, and the “Ask the Scientist” panel, where scientists
answered audience questions about neuroscience, brain
research, and MPFI. Finally, food trucks, entertainment, and
giveaways provided more family-friendly fun throughout
the day.
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This event is an opportunity for us to foster an
appreciation for brain research and the incredible
work our researchers do.”
David Fitzpatrick, Ph.D.
CEO and Scientific Director, MPFI
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Promoting Science Engagement
in the Community Through
TEDx Talks
Rebekah Corlew, Ph.D., Lead Public Engagement
Scientist at the Max Planck Florida Institute for
Neuroscience (MPFI), has a rule. She never says
“no” to an outreach opportunity.
“If there’s an opportunity to reach out to the public, I always
do it or find the right person here to do it,” explains Dr. Corlew. So when the organizer of a TEDx Talk event in Palm
Beach County asked for a scientist to give a live speech, she
enthusiastically obliged.
TEDx is a locally produced version of TED, a nonprofit
whose mission is to share “Ideas Worth Spreading.” TED
began in 1984 and derived its acronym from an annual
conference on “Technology, Entertainment, and Design.”
TED Talks cover science, arts, politics, global issues, architecture, medicine, music, and more. Speakers come from
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a wide variety of communities and disciplines. The international talks are gathered online at TED.com and are free to
share.
The local TEDx group in Boca Raton recruits engaging
speakers to spark discussions with short, live, videotaped
presentations about numerous topics of regional interest.
The backgrounds of speakers and audience members are
as broad as the topics discussed, making it an especially
challenging and exciting opportunity.
Dr. Corlew took the stage in March 2015 to discuss breaking down the barriers between science and the public. She
encouraged everyone in the audience to participate in citizen
science projects and to regularly talk about science with
friends. “What we need is an engaged populous – curious,
thinking critically, asking questions and thinking scientifically with us,” she urged.

COMMUNITY OUTREACH

Using simple experiments that the audience could participate in right from their seats, she demonstrated that
anyone, scientist or otherwise, can ask questions and test
their answers. She instructed participants to use one finger
to lightly press the edge of their eyelids and then pay attention to where a shadow appeared in their visual fields. By
moving that finger, pressing again and noting where the
shadow moved, the participants could map their retinas.
“Scientific thinking is the most optimistic and productive
of mindsets,” she announced. “Thinking like a scientist
means believing that there are answers to our questions and
that we are capable of pursuing those answers,” concluded
Dr. Corlew.
Dr. Corlew’s TEDx Boca Raton presentation “Breaking
down the wall between science and the public” can be
viewed on the TEDx Talks YouTube channel online.

2015

Scientific thinking is
the most optimistic and
productive of mindsets.
Thinking like a scientist
means believing that
there are answers to our
questions and that we
are capable of pursuing
those answers.”
Rebekah Corlew, Ph.D.
Lead Public Engagement Scientist, MPFI
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SCIENCE
meets

Music

Niklas Liepe
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Institute’s Acclaimed
Public Lecture Series
Reaches Capacity
Crowds in 2015

Hundreds of Palm Beach County residents took part in the innovative
three-part Science Meets Music series this year, reaching at-capacity,
standing-room-only attendance.

Jason Kerr

Highlighting ingenuity and dedication – qualities shared by both the visionary Max Planck researchers and the talented musicians showcased
– Science Meets Music explores the synergy between music and science,
and the passion of individuals in both professions to reach new frontiers,
inspiring a captive audience and community at large.
The first event of 2015, held January 28 at the Max Planck Florida
Institute for Neuroscience (MPFI), featured David Fitzpatrick, Ph.D.,
Scientific Director and CEO of MPFI, with musical performances on the
works of Bach, Schubert, and Saraste by two young soloists: Niklas Liepe
of the Kronberg Academy on the violin and Tao Lin, a Steinway Artist, on
the piano. During his lecture, Dr. Fitzpatrick described the fundamentals
of brain cell communication and new research discoveries by highlighting
the groundbreaking Chandelier cell research of MPFI scientist, Dr. Hiroki
Taniguchi. Dr. Taniguchi’s research, as well as the research conducted by
others at MPFI, holds great potential to advance our understanding on
the fundamental workings of the brain, providing the foundation needed
for the development of treatments and cures for neurological disorders
and diseases.
The second installment of the series held on February 25 at the Royal
Poinciana Chapel in Palm Beach featured Jason Kerr, Ph.D., Director at
the Center of Advanced European Studies and Research, a Max Planck
Society-affiliated institution based in Germany, and fourteen-year-old
West Palm Beach vocalist, Francesca Alfano, an honor student who has
performed at many impressive venues, including The Great Hall of The
Library of Congress, and studied at the world-famous La Scala dance
school in Italy. Dr. Kerr shared his most recent research, which is focused
on understanding how mammals develop different strategies and utilize
visual input to make decisions, as well as the neurobiological mechanisms
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Alexander and Renate Dreyfoos Atrium
Max Planck Florida Institute for Neuroscience

that underlie this process.
Finally, the third event of the series was held at MPFI on
April 1, featuring a lecture from Dr. Erin Schuman, Director
of the Max Planck Institute for Brain Research, located in
Germany. During her lecture, Dr. Schuman explained how
unstable, short-lived molecules in the brain work in concert
to produce stable, long-lasting memories. She also described the innovative research methods that allow her laboratory to discover the various proteins involved in creating
and storing these memories.
Accompanying her was German cellist, Tavi Ungerleider,
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Though many see art and
science as somewhat at odds,
the fact is that they have
long existed and developed
collaboratively. This synergy
was embodied in great
thinkers like the legendary
Leonardo Da Vinci and the
renowned Chinese polymath
Su Song. One of Carl Jung’s
mythological archetypes
was the artist-scientist,
which represents builders,
inventors, and dreamers.
Nobel Laureates in the
sciences are seventeen times
likelier than the average
scientist to be a painter,
twelve times as likely to be a
poet, and four times as likely
to be a musician. ”
Steven Ross Pomeroy,
“From STEM to STEAM: Science and Art Go Hand-in-Hand.”
Web log post. Scientific American, 22 Aug. 2012. Web.
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David Fitzpatrick, Alex Dreyfoos, and George Elmore

Erin Schuman

Becky and Jimmy Mayer

and Chinese-American concert pianist, Tao Lin. Ungerleider
has been recognized with several prestigious awards and is
a young soloist at the Kronberg Academy. Lin, a Steinway
Artist and winner of numerous competitions, performs both
as a soloist and in orchestras and chamber ensembles. He
is also actively engaged in teaching promising young artists
in our community.
Due to the overwhelming demand seen in the 2015 series,
MPFI has partnered with The Benjamin School for its 2016
Science Meets Music series in an effort to accommodate a
larger audience. Two of the Institute’s 2016 events will be

held at the new, state-of-the-art performance venue,
Benjamin Hall in Palm Beach Gardens. The 2016 series will
feature presentations by Dr. Alon Chen of the Max Planck
Institute of Psychiatry, Dr. Hyungbae Kwon of MPFI, and Dr.
Eva Mandelkow of the German Center for Neurodegenerative
Diseases and CAESAR (a Max Planck Research Center) and
musical performances courtesy of the American Friends of
Kronberg Academy, Lynn University, and Florida Atlantic
University. MPFI thanks Jimmy and Becky Mayer for their
continued support of the musical performances featured at
Science Meets Music.
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Students Inspired
to Pursue Scientific
Careers

One of the greatest assets at the Max Plank
Florida Institute for Neuroscience (MPFI) is
a wealth of talent and expertise. As part of
the Institute’s commitment to education,
MPFI holds an annual Scientific Career
Panel for middle and high school students
from Palm Beach County to provide an
opportunity for them to learn about pathways to scientific careers firsthand from the
Institute’s scientists.
The 2015 Science Career Panel was held in
September, giving students the opportunity to meet
and interact with Dr. Jason Christie, Research
Group Leader in Mechanisms of Synaptic Signaling
and Computation; Nicole Holstrom, Mechanical
Engineer; and Tavita Garrett, Post-Baccalaureate
Fellow in Neuronal Signal Transduction. The panel
gave the students a greater understanding of the
many facets and career opportunities within the
field of neuroscience and beyond. They were able
to tour MPFI labs and facilities and ask one-on-one
questions to learn how scientists pursued their
careers and obtained a position at MPFI.
The Institute hopes that by creating opportunities
for students to ask questions and learn from MPFI
researchers and staff, they will be inspired to explore careers in science. Igniting this curiosity and
creativity within students is just one of the many
vital components to furthering advancements within this field in years to come.
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Donor Feature:
David and Nancy Auth

Inspired by the Institute’s progress in
pioneering research, Dr. and Mrs. David
Auth made a generous donation of $1 million
to the Max Planck Florida Foundation,
stating that the Institute was a blessing to
the community.
Their contribution will help support Max Planck
Florida Intitute for Neuroscience’s (MPFI)
groundbreaking work in brain research and
progress in pioneering tomorrow’s discoveries
today.
“David and Nancy have supported MPFI
since the very beginning and have made significant contributions to the success and bright
future that the institute celebrates today,” said
George Elmore, Chairman of the Max Planck
Florida Foundation. “MPFI’s work has had a
tremendous impact, not only on the advancement of knowledge in brain research, but on
our youth’s education and our entire community. Knowing that this success will not only continue to progress, but accelerate with growing
support is an inspiration to all of us who are a
part of this institute.”
In 2012, the Auths donated $100,000 to help
support the growth of the new institute as it
opened its doors in Jupiter, Florida. Their latest
contribution of $900,000 comes after MPFI’s
October 2015 Board of Trustees meeting,
where MPFI announced significant advancements in research and training.
An MPFI Board Member since its inception,
David is a physicist, former professor, renowned
scientist,
inventor,
businessman
and
entrepreneur. He and his wife Nancy are avid
supporters of many medical, educational, and
cultural initiatives. These include the University
of Washington, where David was a professor of
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Supporting Discovery,
Empowering Innovation,
and Creating a Lasting
Legacy
electrical engineering from 1969 to 1982 and
is currently serving as an affiliate professor of
bioengineering, and the Museum of Flight in
Seattle, where Nancy serves on the Board of
Trustees.
“Nancy and I are deeply connected to the
mission and vision of MPFI and are inspired by
the exceptional progress the institute has made
under Dr. David Fitzpatrick’s leadership,” David
said. “Their research into uncovering the basic
function and structure of the brain and their
efforts in educating the next generation of scientists in this field play a crucial role in the
future of health and medicine. We’re proud of
the significant support we can offer in research,
education, and training.”
In addition to the Auths’ contributions and
others, the Institute received more than $12.7
million in research funding from the National
Institutes of Health this year. With this additional
support, MPFI’s research and educational
programs have progressed significantly with
the launch of an international Ph.D. program in
brain sciences and continued growth of its
Scientific Fellowship program, a training and
education program funded in part by the State
of Florida.
It is this tremendous progress in recruiting
scientists, winning federal grants, and publishing research that led the Auths to give so generously, they said.
“It’s hard for me to imagine anything that’s
more critical to our nation than this business
of an aging society,” said David. “The work that
MPFI does is especially critical for our community. It is the advancements that will be made
within the walls of MPFI that have the potential
to change and improve the lives of generations
to come.”

While a great deal is known about the brain, there is
significantly more that remains unknown. As scientists
at the Max Planck Florida Institute for Neuroscience
(MPFI) make critical advancements in brain research
that will pave the way for tomorrow’s discoveries, it
is important to remember and recognize the generous
contributions of our donors who make this work
possible.
This year, The Max Planck Florida Brain Trust was launched
to highlight MPFI’s valued annual donors and the vital role
they play in supporting discovery, empowering innovation,
and creating a lasting legacy. This select group of like-minded individuals have recognized the significant impact MPFI’s
breakthrough research will have on the lives of generations
to come and have pledged their support to empower our
researchers to take on high-risk projects that act as catalysts
for critically needed innovations.
Through The Max Planck Florida Brain Trust, MPFI’s researchers are encouraged to pursue their scientific goals –
goals that will help uncover all that is unknown about the
brain and impact countless lives.

For questions about The Max Planck Florida Brain Trust or to join, please
contact Marie Deckert at marie.deckert@mpfi.org or (561) 972-9024.
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Karen Fritz, David Fritz

Edward Griffin, Kimberly Harris

Frank Folz, Bonnie McElveen-Hunter, Dr. Peter Gruss, Ken Kahn

Board of Trustees
Dinner
Hiroko Yasuda, Dr. Ryohei Yasuda, Agnes Hansson, Dr. Bill Hansson
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Drs. Peter Gruss, Bill Hansson, Martin Stratmann,
David Fitzpatrick

Yvonne Kazeminy, Ken Beall, Blair Beall

Nancy Auth,
Dr. McLean Bolton

James Perrella,
Diane Perrella

James Mellor, Dr. David Auth, Nancy Auth, Nasser Kazeminy

2015

Gretchen Schaeffer,
Nell Collins

Dr. Martin Stratmann, Raquel Rodriguez

George Elmore, Marti LaTour, Renate Dreyfoos, Alex Dreyfoos
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Mujahed Ahmed

Thank You for
Your Support

Amazon Smile Foundation
Anonymous (3)
Nancy L. and David C. Auth
Anne F. Bartley and Charles E. White
McLean Bolton and David Fitzpatrick
Gail and William Boyan
Brain & Behavior Research Foundation
Bright Focus Foundation
Lynnea N. Brodeur

The success of the Max Planck
Florida Institute for Neuroscience (MPFI) is
often focused on the achievements of our
scientists and researchers. However, these
accomplishments would not be possible
without the help of our donors who each play
a major role in supporting our neuroscience
research. The Max Planck Florida Foundation
wishes to honor and thank these donors
whose gifts were received between January
1, 2015 and December 31, 2015:

Emmy and Robert Buckman
Anne R. Burford
Doris Chafin
Citibank, N. A.
Mark W. Cook
Karol S. and Paul T. Costa, Jr.
Marie and Theodore Deckert
Rosemary Deckert
Margaret C. Donnelley
Renate and Alexander Dreyfoos
Don Dworken
George T. Elmore
Maureen Fitzpatrick and Gerry Neipp
Florida Power & Light
Mary K. and Robert A. Flucke
The Freeh Group, LLC
Frank J. Folz, III
Doris and Brian Forchheimer
Robin J. Gallo
Ilene Gibbs
Joyce and Francis J. Gilroy
Myrna and Joel Goldberg
Edward R. Griffin
Gaynelle and Vernon Grizzard
Gunster Law Firm
Martha L. Hafele
Jackie L. and John R. Hannon
James N. Hauslein
Dorothy L. Hayes
Christa Herod
Helene Herzig
Human Frontiers of Science Program
Nancy and Platt Johnson
Mary Ann and John Johnson
Anthony E. Jordan
Jana and Kenneth F. Kahn

We are grateful to all of our dedicated supporters.
If you would like to receive more information on Max Planck
Florida Foundation’s giving opportunities, please contact
Marie Bloom Deckert, Manager of Annual Giving and Donor
Relations at 561.972.9024 or marie.deckert@mpfi.org
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Florence and Solis Kaslow
Maria and Nestor A. Kleer
Judith and Paul M. LaKind
Rosemarie and Ralph W. Lamp
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Catherine T. Lauritano
Patricia B. and Howard M. Lester
Dan Liftman
Sigrid Credé Light
Carol A. and William R. Lindstrum
Hilary C. and Thomas E. Lynch
Janet M. and Joseph S. Marzouca
Laurel and Robert Mendelsohn
Pauline M. and George J. Michel, Jr.
David Minkin Foundation
Barbara J. and Michael V. Mitrione
Andrea and Bryan Moody
Peggy R. Moreno
Nancy D. Newbury
Barbara Suflas Noble
Palm Beach Kennel Club
Anita N. and William D. Pennell
Jim and Diane Perrella Foundation
Anita R. Pescow
Prudential Foundation
M. Elizabeth Rogers
Lynda S. and Martin I. Rothstein
J.M. Rubin Foundation
Wilma and John Schaefer
Gretchen L. Schaefer
Carole E. and Charles E. Schenk, III
Nancy and William Schneider
Amy E. Shaughnessy
Leslie J. and Richard A. Sheldon
Joseph C. Shugart
Gertrude E. Skelly Charitable Foundation
Carolyn and Richard Sloane
Ben Starling, III
Diane L. Stassi
Barbara and Joseph Strassman
Virginia P. Sullivan
Elaine M. and Stephen B. Timbers
Patricia and Said I. Toub
Carol and Jerome F. Trautschold, Jr.
Van Poznak Family Trust
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