
2023 ANNUAL REPORT
Awarding research grants to develop improved  
treatments,  cures, and methods of prevention for  
mental illness. 

BRAIN &
BEHAVIOR
RESEARCH 
FOUNDATION



2 A N N U A L  R E P O R T  2 0 2 3

MISSION

THE BRAIN & BEHAVIOR RESEARCH 
FOUNDATION IS COMMITTED TO  
ALLEVIATING THE SUFFERING CAUSED 
BY MENTAL ILLNESS BY AWARDING 
GRANTS THAT WILL LEAD TO  
ADVANCES AND BREAKTHROUGHS IN 
SCIENTIFIC RESEARCH.

IN 2023 BBRF FUNDED MORE THAN 
$10.3 MILLION IN NEW RESEARCH 
GRANTS ACROSS A BROAD SPECTRUM 
OF BRAIN ILLNESSES WHICH INCLUDE: 
ADDICTION, ADHD, ANXIETY, AUTISM, 
BIPOLAR DISORDER, BORDERLINE 
PERSONALITY DISORDER, DEPRESSION, 
EATING DISORDERS, OCD, PSYCHOSIS, 
PTSD, SCHIZOPHRENIA, AS WELL AS 
SUICIDE PREVENTION.
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The Brain and Behavior Research Foundation (BBRF) is the world’s largest private funder of mental health research 
grants. Over the past 37 years, BBRF has awarded more than $450 million in research grants to more than  
5,400 scientists around the world who are working to find better treatments, cures, and methods of preventing 
mental illness.

In 2023 BBRF funded $10.3 million in Young Investigator Research Grants across a broad spectrum of brain illnesses. 
Support for BBRF is robust and growing. Thanks to the extraordinary financial support of the WoodNext Foundation, 
BBRF will award ten Distinguished Investigator Grants to senior-level scientists who are conducting innovative projects 
in neurobiological and behavioral research. The application and selection process began in 2023 and the grants are 
being given in 2024. 

BBRF’s 2023 $1 Million Challenge Match was a tremendous success. We set a high bar to raise $1 million and 
we exceeded our goal! At the beginning of the match, we announced that thanks to two very generous family 
foundations, donations would be matched from new donors, former donors who had lapsed, and current donors 
who increased their 2023 contribution (the increased amount was matched). In June we achieved and exceeded the 
$1 million match. This then prompted the two family foundations that are so passionate about BBRF’s vital mission 
to increase their match by an additional $1 million. We are delighted to report that at the end of 2023, we again 
achieved the match goal.

Many significant Foundation-funded research breakthroughs were published in major psychiatric and medical 
journals during 2023. This annual report features our Leading Research Achievements by BBRF Grantees, Prizewinners 
& Scientific Council Members which illustrate some of the remarkable progress being made by grant-winning 
investigators. These important advancements, as well as other scientific discoveries, underscores the vital role BBRF 
plays in helping people who live with mental illness. 

In July, we hosted our Scientific Council Dinner where we awarded the highly esteemed Klerman & Freedman Prizes. 
In October, at BBRF’s International Mental Health Research Symposium, five outstanding achievement award-winning 
scientists presented their research on schizophrenia, bipolar disorder, pediatric mood and anxiety disorders, and 
cognitive neuroscience. A presentation was also given by the winner of the Pardes Humanitarian Prize in Mental 
Health. All presentations from the 2023 Symposium are available to watch online at: www.bbrfoundation.org/event/
international-mental-healthresearch-symposium. At our Annual Awards Dinner we honored and presented the BBRF 
Outstanding Achievement Prizes as well as the Pardes Humanitarian Prize in Mental Health.

BBRF’s print publication, Brain & Behavior Magazine, continues to highlight some of the most important advancements 
achieved by our grantees. This is supplemented by our weekly email newsletter “eNews,” that’s available free-of-charge 
to donors and the public. It features research breakthroughs of BBRF grantees, award-winners, and Scientific  
Council members.

Jeffrey Borenstein, M.D.
President & CEO 

Herbert Pardes, M.D.
President, Scientific Council 

Geoffrey Simon
Chair, Board of Directors
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BBRF also produces the award-winning television series, Healthy Minds, which is broadcast on public television stations 
throughout the U.S. and on pbs.org. The series provides useful information to the public about psychiatric conditions 
and treatments as well as cutting-edge research advancements. Season 9 is available to watch here: https://
bbrfoundation.org/healthy-minds-tv.

While continuous advancements in brain research are being made, more still needs to be done.  
As always 100% of your contribution for research directly supports research, as our operating expenses 
are covered by separate foundation grants.

Together, we will continue to fund innovative and impactful research that will drive the field forward. Our shared goal 
of a world free from debilitating mental illnesses relies first and foremost upon you, our donors—in partnership with 
the scientists selected by the BBRF Scientific Council—who are working to transform your donations into improved 
treatments, cures, and methods of prevention for our loved ones. 

We are inspired by the magnitude and scope of the discoveries that are being made by the scientists  we fund 
together and appreciate your ongoing generous support.

Sincerely,

Jeffrey Borenstein, M.D.
President & CEO 

Herbert Pardes, M.D.
President, Scientific Council 

Geoffrey Simon
Chair, Board of Directors
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2023 LEADING RESEARCH 
ACHIEVEMENTS BY  
FOUNDATION GRANTEES, 
PRIZE WINNERS,  
& SCIENTIFIC COUNCIL 
MEMBERS
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About 1.4% of U.S. adults (over 3 
million people) experience Borderline 
Personality Disorder (BPD) in a 
typical year. But BPD is difficult to 
treat. Evidence for the effectiveness 
of medications alone to treat BPD 
symptoms is limited. A form of talk 
therapy called dialectical behavior 
therapy (DBT) originally designed to 
reduce suicidal behaviors has often 
been effective in treating people with 
BPD.

But BPD often co-occurs with other 
psychiatric illnesses including major 
depression, and it is associated 
with an exceptionally high risk of 
suicidality, especially among patients 
with comorbid depression. DBT can 
help many people to reduce their 
self-harming behaviors, but additional 
treatment approaches are urgently 
sought to address the risk of suicidal 
behavior associated with BPD. It has 
been estimated that as many as 10% 
of BPD patients end their lives in 
suicide, and that over 80% make at 
least one suicide attempt during their 
life.

Now, a team of researchers led 
by 2014 BBRF Young Investigator 
Anthony C. Ruocco, Ph.D., of the 
University of Toronto and Centre 
for Addiction and Mental Health, 
has reported encouraging results 
of a small feasibility trial of a new 
treatment combination for severely 
suicidal patients with BPD and 
co-occurring treatment-resistant 
depression. The team treated 9 such 

patients with DBT and “conjoint” 
magnetic seizure therapy (MST) for 
5 weeks, and compared impacts on 
their symptoms—especially suicidal 
ideation and depression, as well 
as cognitive performance—with 10 
similar patients who received only 
DBT for 5 weeks.

Conjoint therapies are those 
administered in concert. In this case, 
participants in both groups received 
1 hour weekly of individual DBT and 
1 hour of weekly DBT skills training 
focused on distress tolerance. 
Participants in the “conjoint therapy” 
group received these DBT treatments 
plus up to 15 MST treatments (up to 
3 per week) over the 5 weeks of the 
trial. The participants were volunteers 
who were currently experiencing 
moderate-to-severe suicidal 
symptoms, and each was allowed to 
choose whether to be in the DBT-only 
or the DBT plus MST group.

MST is a form of non-invasive brain 
stimulation that has been associated 
in some trials with significant 
reduction of suicidal ideation in 
patients with treatment-resistant 
depression. It had not been tested 
previously in BPD. MST uses magnetic 
pulses to induce a brief seizure in 
the brain that is intended to have 
therapeutic effects. In its object, it is 
similar to electroconvulsive therapy 
(ECT), but it is designed to act more 
focally, i.e., in a smaller, targeted 
area or areas in the brain. ECT is 
associated with short-term memory 

Talk Therapy + Brain Stimulation Reduced Suicidal 
Ideation in Patients with Borderline Personality 
Disorder and Treatment-Resistant Depression

Story Highlights:

Individuals with borderline 
personality disorder (BPD) and 
co-occurring major depression 
and suicidal ideation when 
treated with dialectical 
behavior therapy (DBT) and 
concurrent magnetic seizure 
therapy (MST) experienced 
a rapid, clinically meaningful 
reduction in suicidal ideation 
at 5 weeks that was sustained 
at 4-month follow-up.

Journal: Nature Mental Health 
January 19, 2023

Next-Generation Therapies: Borderline Personality Disorder, Suicidality
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loss in some patients, while MST in 
testing to date has been associated 
with fewer such cognitive side effects.

BPD’s symptoms vary from patient 
to patient, and are diverse. A 
diagnosis requires that the patient 
meet general diagnostic criteria for 
a personality disorder, as defined 
in the DSM-5 manual. This means 
having a disturbance in at least two of 
four domains: identity, interpersonal 
functioning, impulse control, 
and emotion regulation. For BPD 
specifically, one needs to meet any 
combination of five of nine potential 
symptoms. Impulse control symptoms 
involve things like substance abuse, 
binge eating, reckless driving, etc. 
These often go hand in hand with 
self-harming behavior, which is often 
related to emotion-regulation abilities 
and impulse control. People with 
BPD experience intense emotions 
and have a difficult time getting back 
to their baseline level of emotion. 
Some patients express fears of 
abandonment; some have chaotic, 
turbulent, up-and-down relationships 
with people close to them.

Although the trial led by Dr. Ruocco 
and colleagues was small, it did 
generate hopeful results. Combined 
DBT and MST treatments led to 
a “rapid, significant, and clinically 
meaningful reduction in suicidal 
ideation” at the end of the 5-week 
study period, the team reported in 
the inaugural issue of Nature Mental 
Health. This reduction in suicidality 
was sustained at a 4-month follow-up 
assessment.

Conjoint DBT + MST was also 
associated with “significant reductions 
in depression and BPD interpersonal 
symptom severity,” the team reported, 
“but neither effect was sustained at 
the 4-month follow-up. Importantly, 
there were no observed impacts of 
MST therapy on cognition, and there 
were no treatment-related serious 
adverse effects.

These initial results lead the team to 
suggest that the DBT + MST combined 
therapy is “feasible” to offer, and 
“warrants further exploration” in a 
larger placebo-controlled clinical 
trial (with some patients receiving 
a treatment that sounds and feels 
like MST but is not delivering actual 
stimulation to the brain). They also 
suggest that rTMS, a commonly used 
form of brain stimulation, might be 
tested in combination with DBT in 
suicidal patients with BPD. For now, 
they said, their results “represent 
a step toward addressing the long-
standing problem of suicidality in 
BPD.”

The researchers note that their 
results do not suggest that DBT 
alone is ineffective, rather that 
the combination of DBT and MST 
was associated with a more rapid 
reduction in suicidality compared 
with 5 weeks of DBT alone. They also 
note that on the basis of their study 
it was not possible to determine if 
improvements in interpersonal BPD 
symptoms in the combined therapy 
group “were a cause or consequence 
of reductions in suicidal ideation.” 
That is a subject for future studies.

The research team also included 
senior member Zafiris J. Daskalakis, 
M.D., Ph.D., BBRF Scientific Council, 
2008 BBRF Independent Investigator, 
2006 and 2004 Young Investigator; co-
first author Jenna M. Traynor Ph.D., 
2022 BBRF Young Investigator; and 
Daniel M. Blumberger, M.D., 2010 
BBRF Young Investigator. Dr. Ruocco’s 
2014 BBRF Young Investigator grant, 
devoted to the work reported in the 
new paper, was supported by The 
Families for Borderline Personality 
Disorder Research.

Anthony C. Ruocco, Ph.D., C.Psych.

University of Toronto
2014 BBRF Young Investigator

Jenna M. Traynor, Ph.D. 

McLean Hospital / Harvard University
2022 BBRF Young Investigator
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Researchers led by a BBRF grantee 
have used a large set of neuroimaging 
data to identify distinct sets of 
alterations in functional connectivity 
that may help explain differences 
among individuals with autism 
spectrum disorder (ASD). The finding 
could have implications for the 
development of new treatments.

The autism “spectrum” refers to wide 
variations in the types of symptoms 
that affect those diagnosed, as well 
as the degree to which symptoms 
impact individual function. Social 
communication and interaction skills 
are usually affected, although to 
varying degrees. As noted by the U.S. 
Centers for Disease Control, people 
with ASD also may have restricted 
or repetitive behaviors or interests. 
In addition, some patients may have 
delays in acquiring language skills, 
movement skills, or cognitive and 
learning skills. Some may exhibit 
hyperactive, impulsive, or inattentive 
behavior; or have unusual eating or 
sleeping habits, gastrointestinal issues, 
or issues with mood, anxiety or fear.

“Our limited understanding of the 
neural mechanisms underlying 
ASD variability has impeded the 
development of therapeutic 
interventions,” notes a research team 
led by 2013 BBRF Young Investigator 
Conor Liston, M.D., Ph.D., of 
Weill Cornell Medicine, reporting in 
Nature Neuroscience. Dr. Liston’s 
team sought to discover consistently 
identifiable subtypes of ASD as a 

way of generating testable theories 
“about how different biochemical 
genetic, and cellular processes may 
shape” the wide range of ASD’s clinical 
manifestations.

There was good reason to use 
neuroimaging data to try to discern 
ASD subgroups. Past functional 
magnetic resonance imaging (fMRI) 
studies have found that impaired 
social cognition and language 
processing in ASD are associated with 
atypical activity in the thalamus and 
visual areas of the brain, as well as 
in the salience network, composed 
of several brain regions that work 
together to determine which stimuli 
should command attention. Repetitive 
and ritualistic behaviors also have 
been linked in imaging studies with 
specific brain circuitry.

Dr. Liston and colleagues sought to 
discover how atypical connectivity 
contributes to individual differences 
in ASD symptoms and behaviors. 
They drew upon two large-scale 
fMRI datasets curated by the Autism 
Brain Imaging Data Exchange. The 
data analyzed was derived from 
299 individuals with ASD and 907 
neurotypical controls. The analysis 
enabled the team to relate functional 
connectivity patterns to three 
“dimensions” of ASD symptoms—
those affecting verbal ability, social 
affect, and repetitive behaviors and 
restricted interests.

Four Subtypes of Autism Spectrum Disorder Are 
Distinguished, Helping to Explain Individual Differences 
in Symptoms

Story Highlights:

Researchers used 
neuroimaging and genetics 
data to discover that a cohort 
of 299 individuals with autism 
spectrum disorder (ASD) 
“clustered” in four subgroups, 
each with distinct patterns of 
atypical functional connectivity 
in ASD-related neural 
networks. The findings promise 
to advance the search for new 
treatments.

Journal: Nature Neuroscience 
March 9, 2023

Diagnostic Tools / Early Intervention: Autism Spectrum Disorders 
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When study subjects with ASD were 
assessed according to this schema, 
the team found that they “clustered” 
in four subgroups, each with distinct 
patterns of functional connectivity 
in ASD-related neural networks. 
The same four subgroups emerged 
when the team applied the same 
functional-connectivity analysis to an 
independent sample of ASD patients.

The next step was to consider the 
connectivity data for the four ASD 
subgroups in the light of data on gene 
expression patterns in the brain. Of 
the approximately 21,000 human 
genes, many, but not all, are activated 
at different moments in brain cells 
in different regions, and activation 
patterns vary depending on what tasks 
the brain is performing. The team 
hypothesized that distinct genetic 
pathways may be important in subsets 
of ASD patients, and may confer risk 
for specific symptoms by impacting 
functional connectivity in ASD-related 
brain networks.

That is what the analysis revealed. 
Each of the four ASD subtypes 
was associated with distinct gene 
expression patterns and the biological 
processes they affect. This led to a 
number of interesting observations. 
Individuals in two of the subgroups, 
for example, were alike in being “highly 
impaired” by core ASD symptoms, 
the team noted, but differed notably 
in verbal ability, and had dissimilar 
patterns of atypical connectivity and 
gene expression. The other two 
subgroups “had average verbal ability” 
but differed in the degree to which 
they were impaired by two of the c

ore ASD symptoms, social affect and 
repetitive and restricted behaviors.

The four ASD subgroups identified 
by Dr. Liston and colleagues provide 
insight into the biological mechanisms 
“that may regulate changes brain 
function that lead to ASD behaviors,” 
the team said. The analysis also makes 
it possible, they said, to form “multiple 
testable hypotheses that could be 
explored in future studies.”

In ASD subgroup 4 for example, which 
is characterized by strong repetitive 
and restrictive behaviors and notably 
diminished “social affect,” i.e., signals 
to others about how one is feeling, 
atypical connectivity was linked with 
decreased expression of a gene called 
HTR1A. That gene encodes a cellular 
receptor for the neurotransmitter 
serotonin that has been associated in 
past research with severe repetitive 
behaviors and restricted interests. 
Expression of HTR1A is known to be 
reduced in people with ASD, which 
in turn is associated with stress and 
anxiety. Problems with serotonin 
signaling have also been implicated 
in altered reward processing in the 
brain, as well as impairments of 
the sensorimotor system during 
development—which contribute to 
repetitive and restrictive behaviors. 
These linkages suggest that drugs 
targeting the serotonin system could 
potentially be beneficial for reducing 
these behaviors in some people with 
ASD, the researchers note.

More broadly, the researchers say 
their results can generate testable 
ideas that can be explored in animal 
models of ASD and in future clinical 
studies. “They suggest distinct 
alterations in brain function that 
could be targeted using circuit-based 
neuromodulation” such as TMS or 
other brain-stimulation technologies. 
They also “predict distinct biological 
pathways that could help inform 
studies of drug targets specific to each 
ASD subtype,” the team said.

Conor Liston, M.D., Ph.D.   

Weill Cornell Medicine 
2013 BBRF Young Investigator 
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The symptoms of obsessive-compulsive 
disorder (OCD) can be debilitating. 
Those affected experience intrusive, 
distressing, and often irrational 
thoughts (“obsessions”) which are 
accompanied by repetitive physical 
or mental acts (“compulsions”). OCD 
is quite common, thought to occur in 
1% to 3% of the global population. It 
affects both young people and adults, 
and takes a vast variety of forms.

Efforts have been made to determine 
the biological underpinnings of OCD 
symptoms, based largely on functional 
brain scans in which those with the 
diagnosis are compared with those 
who are unaffected. These studies have 
directed the attention of the research 
community to a set of brain circuits 
referred to with the acronym CSTC 
(cortico-striato-thalamo-cortical). These 
circuits running between the brain’s 
cortex, striatum, and thalamus, are 
complex and involve feedback loops, 
i.e., flow between regions that are not 
uni-directional but which “feed back” 
to affect one another on an ongoing 
basis. In broad terms, the CSTC circuitry 
is involved in a wide array of brain 
processes: cognition, affect, motivation, 
and motor functions.

Recent research has also suggested 
involvement in CSTC circuitry of the 
brain’s sensorimotor circuits, which are 
involved in the generation and control 
of motor behaviors and the integration 
of information from the senses. This 
circuitry seems “particularly relevant to 
OCD” given its role in habit formation 

and mechanisms that normally serve 
to inhibit non-essential, unwanted, or 
irrelevant information, notes a large 
international research team in a new 
paper appearing in Molecular Psychiatry. 
Dysfunction in this circuitry, they note, 
“could be related to the inability of 
OCD patients to suppress internally 
triggered repetitive and intrusive 
thoughts and behavior.”

The team, composed of over 100 
investigators, many affiliated with 
a consortium called ENIGMA-OCD 
(Enhancing Neuro-Imaging and 
Genetics through Meta-Analysis), 
report on their most recent effort 
to probe functional connectivity in 
OCD patients, in part to discern how 
connectivity in those with OCD differs 
from that in healthy controls, and in 
part to test for biomarkers which might 
enable clinicians to distinguish people 
with OCD from those not affected.

The team’s four senior members 
included Odile A. van den Heuvel, 
M.D., Ph.D., 2009 BBRF Young 
Investigator; Paul M. Thompson, 
Ph.D., 2017 BBRF Distinguished 
Investigator; Dan J. Stein, Ph.D., 
FRCPC, 1991 BBRF Young Investigator; 
and corresponding author Guido A. 
van Wingen, Ph.D., of the University of 
Amsterdam, the Netherlands. Willem 
B. Bruin, Ph.D., was the paper’s first 
author.

Rather than focus on pre-determined 
regions of interest in the brain 
associated with circuitry already 

Functional Connectivity Brain Changes Involving Links 
Between Cognition and Motor Function Are Discerned 
in OCD Patients

Story Highlights:

A large international team 
found widespread functional 
connectivity aberrations in 
people with OCD, notably 
in the sensorimotor 
network.  These could reflect 
impairments in suppressing 
irrelevant sensory, cognitive, 
and motor information, which 
may contribute to the inability 
of patients to inhibit undesired 
thoughts and images and 
repetitive behaviors or 
thoughts.

Journal: Molecular Psychiatry 
May 2, 2023

Basic Research: OCD
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believed to be affected in OCD, 
the team investigated functional 
connectivity differences across the 
entire brain, using MRI data of 1,024 
OCD patients and 1,028 healthy 
controls. Whole brain functional 
connectivity was assessed at both the 
regional and network (i.e., spanning 
regions) levels. The participants 
were scanned in 28 separate and 
independent samples within the overall 
ENIGMA project. The method used 
by the team is called “mega-analysis,” 
which involved pooling individual data 
across the 28 studies. This contrasts 
with the oft-used “meta-analytic” 
approach which synthesizes summary 
statistics from multiple studies to 
estimate an overall effect.

Most broadly, the mega-analysis 
revealed “widespread functional 
connectivity aberrations in OCD 
patients.” The most pronounced overall 
change relative to healthy controls 
was what the team calls “global hypo-
connectivity,” with a few instances of 
hyper-connections. Hypo connections 
are circuits that show less connectivity 
than average; hyper connections show 
greater connectivity than typical.

Most notable among the differences 
in OCD patients was “significant 
hypo-connections located within the 
sensorimotor network,” something 
that had not been stressed in prior 
research, moving the team to suggest 
that on the basis of their analysis (if 
validated) “neural models of OCD 
should be revised” to incorporate this 
feature.

Although there had been some 
evidence of its involvement in past 
studies, “the sensorimotor network 
is often overlooked in OCD studies,” 
the team notes, and it is not typically 
included in functional connectivity 
scans that focus on particular circuits 
or networks postulated in advance to 
be involved in OCD. Altered connectivity 
in OCD patients could reflect 
impairments in the process (called 
sensorimotor gating) of suppressing 
irrelevant sensory, cognitive, and motor 
information, which may contribute to 
the inability of OCD patients to inhibit 
undesired thoughts and images and 
repetitive behaviors or thoughts.

The team found no aberrations in OCD 
subjects in what is generally considered 
the most important part of the CSTC, 
the frontostriatal loop (pathways that 
connect the frontal lobe with the 
basal ganglia, which mediates motor, 
cognitive, and behavioral functions).

Regarding another of their objectives, 
the team reported that despite 
observations of global hypo-connectivity 
in patients at the group level, their 
application of machine learning to 
the results showed that functional 
connectivity cannot at this time provide 
an accurate distinction between 
patients and controls. In other words, 
the signal is not sufficient, on its own, to 
serve as a reliable and highly accurate 
biomarker that clinical use would 
demand.

The team suggests that the difficulty 
in applying the widely observed “hypo-
connectivity” signal to diagnosis has 
to do with OCD’s heterogeneity—
the considerable variance among 
different individuals with the disorder, 
in terms of, for instance, sex, age of 
onset, severity, medication status, 
and perhaps most of all, symptoms. 
“Particular OCD subtypes may be 
characterized by different neural 
irregularities and functional changes,” 
the team said. Machine learning may 
eventually be able to make headway 
in defining biomarkers, but only after 
further studies that incorporate more 
detailed clinical information about 
participants and well as observation 
at different points in life and over the 
course of years. It is also possible 
that no biomarker applicable to the 
total set of OCD patients may be 
possible to establish, directly reflecting 
fundamental diversity within the group.

Other BBRF grantees on the team 
included: Alan Anticevic, Ph.D., 
2015 BBRF Klerman Prize winner, 
2015 BBRF Independent Investigator 
and 2012 Young Investigator; Chiang-
Shan R. Li, M.D., Ph.D., 2009 BBRF 
Young Investigator; Erika L. Nurmi, 
M.D., Ph.D., 2008, 2010 BBRF 
Young Investigator; Christopher 
Pittenger, M.D., Ph.D., 2015 BBRF 
Independent Investigator, 2009, 2007 
Young Investigator; Blair H. Simpson, 
M.D., Ph.D., 2010 BBRF Independent 
Investigator; Emil R. Stern, Ph.D., 
2008 BBRF Young Investigator; 
Philip R. Szeszko, Ph.D., 2009 BBRF 
Independent Investigator, 2003, 1998 
Young Investigator; Hein J. F. van 
Marle, M.D., Ph.D., 2022, 2018 BBRF 
Young Investigator.

Odile van den Heuvel, M.D., Ph.D. 
Amsterdam University Medical Center, 
Netherlands
2009 BBRF Young Investigator

Paul M. Thompson, Ph.D.
University of Southern California
2017 BBRF Distinguished Investigator
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A large study involving the health 
records of 6.9 million people in 
Denmark over 5 decades has found 
“strong evidence” of a linkage between 
cannabis use disorder (CUD) and 
schizophrenia, in both men and 
women. The magnitude of the 
relationship, the researchers say, is 
consistently larger among males than 
females, and much larger in young 
males, especially those aged 16 to 25.

Using statistical methods based on 
Danish national health record data, 
the investigators “conservatively” 
estimate that in 2021, at least 15% of 
cases of schizophrenia in males “may 
have been prevented” if cannabis-
use disorder in those individuals had 
not been present. In females the 
corresponding number is 4%.

As attitudes about cannabis use have 
generally become more tolerant, 
especially in Western nations including 
the U.S., Canada and Europe, with the 
steady process of legalization over last 
decade, so too has the prevalence of 
impressions of cannabis use as being 
“harmless,” the researchers note.

They disagree, echoing cautions 
repeatedly expressed in recent years 
by Nora Volkow, M.D., a member 
of BBRF’s Scientific Council who is 
Director of the U.S. National Institute 
on Drug Abuse. Dr. Volkow was a 
member of the team that conducted 
the Danish study, which appeared in 
Psychological Medicine.

With specific reference to 
schizophrenia and the contribution 
of heavy and regular cannabis 
use coinciding with increased 
schizophrenia incidence over the 
last several decades, the researchers 
write: “Although cannabis use 
disorder is not responsible for most 
schizophrenia cases in Denmark [the 
nation whose population served as 
the basis for the new research], CUD 
appears to contribute to a non-
negligible and steadily increasing 
proportion” of schizophrenia cases 
over the last 5 decades.

In young males, aged 21-30, and 
possibly up to age 40, the proportion 
of schizophrenia cases that may now 
be avoided if CUD is not present “may 
even be as high as 25% to 30%,” the 
researchers note. For this reason, the 
researchers said they consider CUD 
to be “a major modifiable risk factor 
for schizophrenia, particularly among 
males.”

Reasons for this remarkable statistic 
are not known with certainty, but the 
researchers propose that increased 
cannabis usage in the general 
population, accompanied by increased 
potency of cannabis products (based 
on the concentration of active 
ingredient, THC) “likely” help explain 
what they found to be the steadily 
growing portion of new schizophrenia 
cases that might be prevented in 
the absence of heavy and regular 
cannabis use, especially by the young 
male users.

In Young Men, Up to 20% of Schizophrenia Might Be 
Prevented If Cannabis Use Disorder Is Not Present

Story Highlights:

Using Danish national health 
records, investigators found 
that cannabis use disorder 
(CUD)  is contributing to a 
“steadily increasing proportion” 
of schizophrenia cases 
over the last 5 decades—a 
figure, in young men, they 
“conservatively” estimate at 
15% for 2021. Such cases 
might have been “preventable” 
if CUD had not been present, 
they say.

Journal: Psychological Medicine 
May 4, 2023
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The research team, which was led by 
Dr. Carsten Hjorthøj, an epidemiologist 
at Mental Health Services in the 
Capital Region of Denmark and the 
University of Copenhagen, and which 
included collaborators from the U.S. 
National Institutes of Health including 
Dr. Volkow, used a nationwide Danish 
healthcare database consisting of 
every person in Denmark who was 
between the ages of 16 and 49 at 
some point in the years 1972 to 2021. 
This included the health records 
of over 6.9 million people, 51% of 
whom were male. Of that number, a 
total of 45,327 were diagnosed with 
schizophrenia at some point in the 
5-decade period of the study; 60,563 
were diagnosed with cannabis use 
disorder in the same period, three-
fourths of whom were male.

Such a broad-based study, with 
comprehensive medical follow-up 
data amounting to, in this case, over 
129 million person-years, generates 
statistical data with a very low potential 
error rate. The main limitation is 
that illnesses such as schizophrenia 
and CUD “appear” in the Danish 
national records only when actually 
diagnosed and entered by a medical 
professional. There are some number 
of cases of both illnesses that were 
never diagnosed; hence, the statistical 
findings of the study tend to err on 
the low side—they are “conservative.” 
The study’s findings are associational; 
they cannot prove a causal impact of 
cannabis use disorder in the onset of 
schizophrenia.

“While we cannot be certain of the 
proportion of [cannabis]-exposed 
individuals who might have developed 
schizophrenia even in the absence 
of CUD, it is unlikely that all of the 
[observed] associations between CUD 
and schizophrenia would be explained 
by confounding facts,” they noted.

Cannabis use disorder is defined by 
a persistent desire or unsuccessful 
efforts to cut down or control cannabis 
use. A great deal of time is spent in 
activities necessary to obtain cannabis, 
use cannabis, or recover from its 
effects. Craving, or a strong desire 
or urge to use cannabis, is typically 
present.

Further research is needed, the team 
says, on the relation of frequency 
of cannabis use as well as THC 
concentration in both males and 
females with the association with 
schizophrenia, as well as on potential 
causal linkages. They are clear, 
however, in their conclusion: while 
noting “significant differences between 
the sexes in response to the acute and 
long-term effects of cannabis,” they 
say their results suggest “a relationship 
between intense use of cannabis and 
risk of developing schizophrenia,” at 
the level of entire populations. At the 
level of individual cannabis users, “risk 
occurs in both sexes but especially 
appears higher in young males.”

It is the team’s belief that “an 
increasing proportion of cases with 
schizophrenia may be avertible by 
preventing CUD.” They express the 
hope that their findings will encourage 
health-care providers to effectively 
screen for and treat cannabis use 
disorder, generally, and particularly 
in young males who may be using 
cannabis regularly. They, it appears, 
are most vulnerable to the as yet 
unexplained impact of cannabis—most 
of all, highly potent and regularly used 
cannabis—on the genesis of psychotic 
disorder.

“The entanglement of substance-use 
disorders and mental illnesses is a 
major public health issue, requiring 
urgent action and support for people 
who need it,” noted Dr. Volkow. “As 
access to potent cannabis products 
continues to expand, it is crucial that 
we also expand prevention, screening 
and treatment for people who may 
experience mental illness associated 
with cannabis use. The findings from 
this study are one step in that direction 
and can help inform decisions that 
health care providers may make in 
caring for patients, as well as decisions 
that individuals may make about their 
own cannabis use.”

Nora Volkow, M.D.  
Director, National Institute on Drug 
Abuse/NIH
BBRF Scientific Council
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More than a third of 12th graders 
report having used marijuana, also 
called cannabis. And 78 percent 
of first-time marijuana users are 
between the ages of 12 and 20 
years. Concerningly, cannabis 
use during adolescence has been 
linked in some studies to long-term 
detrimental effects on impulse control 
and executive functioning, such 
as planning and decision-making. 
Cannabis-related brain changes are 
not well studied, but new research 
mapping such changes in 799 
adolescents suggests how cannabis 
use in middle to late adolescence 
may alter development of the brain’s 
cerebral cortex.

A team led by 2020 BBRF Young 
Investigator Matthew Albaugh, 
Ph.D., of the University of Vermont, 
conducted a large longitudinal brain 
imaging study (following the same 
individuals over a period of time) 
of adolescent cannabis use. They 
used magnetic resonance imaging 
(MRI) brain scans from 14-year-olds 
in Europe who reported having 
never used cannabis, and did follow-
up scans 5 years later, when the 
participants were about 19 years old. 
Their data showed significant brain 
changes in those who reported using 
cannabis in the interval between 
the scans compared to those who 
said they did not. The findings were 
reported in JAMA Psychiatry.

In the brain, a signaling system 
called the endocannabinoid system 
contributes to the regulation of stress 
response, anxiety, memory, pain, 
and motivated behavior. Additionally, 
endocannabinoid signaling plays 
a key role in the development, 
maturation, and sculpting of neural 
circuits, processes that continue 
through adolescence. The system 
includes a number of molecules, 
including anandamide and 2-AG 
(2-arachidonoylglycerol), which 
activate two cannabinoid receptors in 
the brain, called type 1 (CB1) and type 
2 (CB2).

Cannabis engages with the 
endocannabinoid system: THC, the 
main psychoactive component, 
binds tightly to the CB1 receptor. 
This interaction activates the 
endocannabinoid system, and may be 
detrimental during adolescence, when 
the system is still developing.

“The potential association of cannabis 
use with adolescent development 
represents an increasingly relevant 
public health issue, particularly given 
evidence of increased problematic 
cannabis use among adolescents in 
areas where recreational cannabis use 
has been legalized,” the team noted in 
their paper.

Brain Changes Related to Adolescent Cannabis Use Are 
Found to Persist Into Young Adulthood

Story Highlights:

In an analysis of brain scans of 
799 teens made 5 years apart, 
researchers found cannabis 
use was associated with 
accelerated thinning of the 
prefrontal cortex, a key aspect 
of brain development.

Journal: Molecular Psychiatry 
June 28, 2023
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Comparing MRI scans at baseline, 
when participants were 14, and 5 
years later, the team found a negative 
correlation between self-reported 
cannabis use and prefrontal cortex 
thickness. The prefrontal cortex is 
involved in executive functioning and 
is one of the last parts of the brain to 
mature—it may not be fully developed 
until around age 25. This part of the 
brain normally thins with age, but the 
study found that on average, cannabis-
related thinning was greater in cortical 
regions that normally show the most 
significant age-related thinning.

Additionally, the data indicated that 
teens who used more cannabis had 
thinner prefrontal cortices than those 
who used less, indicating that the brain 
changes are dose-dependent. The 
team found no association between 
baseline prefrontal cortex thickness 
and cannabis use at the 5-year 
follow-up, suggesting that preexisting 
anatomical differences did not predict 
who would later use cannabis.

To find out whether the brain regions 
with accelerated thinning were 
associated with the location of CB1 
receptors, the team used data from 
positron emission tomography (PET) 
scans, which can map CB1 receptors 
in the brain. This data came from a 
separate group of young men because, 
the team pointed out, PET is an 
invasive test and not ethical to perform 
on minors. They confirmed that the 
pattern of cannabis-related thinning 
was particularly associated with brain 
areas containing large numbers of CB1 
receptors.

To determine whether the prefrontal 
cortex changes were associated 
with behavior changes at the 5-year 
follow-up, they tested three aspects 
of impulsiveness: attentional, non-
planning, and motor. Thinning in the 
prefrontal cortex was significantly 
associated with more attentional 
impulsiveness at the 5-year follow-
up, controlling for sex, baseline age, 
baseline brain volume, baseline 
pubertal development, verbal IQ, 
and performance IQ. Other cognitive 
measures did not change with 
cannabis use.

In rats, past research has shown that 
THC exposure disrupts normal brain 
development by inducing premature 
pruning of the synaptic connections 
between nerve cells and degeneration 
of the complex branching structure 
of nerve cells in early adulthood. Dr. 
Albaugh and colleagues hypothesize 
that the cannabis-related thinning 
shown in their study may be due to 
a similar mechanism. However, more 
research is needed to determine the 
exact mechanisms by which cannabis 
leads to the observed changes in the 
prefrontal cortex of teens.

It remains to be determined how 
much cannabis use is problematic 
for adolescents, and whether the 
observed changes are linked to long-
term psychological or cognitive effects. 
But overall, “the findings underscore 
the importance of further longitudinal 
studies of adolescent cannabis use, 
particularly given increasing trends 
in the legalization of recreational 
cannabis use,” the team concludes.

The team also included: Deepak 
D’Souza, M.D., 2013 BBRF Young 
Investigator; Henrik Walter, Ph.D., 
M.D., 2017 BBRF Distinguished 
Investigator; Robert Whelan, Ph.D., 
2015 BBRF Young Investigator; and 
Alexandra Potter, Ph.D., 2009 BBRF 
Young Investigator.

Matthew D. Albaugh, Ph.D.
University of Vermont
2020 BBRF Young Investigator
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In the weeks, months, and even 
years following a COVID infection, 
it is not uncommon for those who 
have recovered from the virus’s acute 
symptoms to be dogged by persistent 
depressive symptoms. Often, such 
depression is accompanied by 
cognitive symptoms; sometimes the 
latter can occur in the absence of 
depression symptoms. Researchers 
have been trying to get a fix on what 
causes these post-infection brain-
based symptoms, and a new study 
suggests one possible source.

Scientists believe that a majority of 
the global population has by now 
experienced at least one acute 
episode of COVID illness. Mild to 
moderate symptoms, predominantly 
respiratory, but which often include 
flu-like fever, headache, and/ or 
muscle pain or weakness and fatigue, 
are also commonplace, occurring in 
an estimated 95% of those who are 
infected with the Omicron variant and 
about 80% of those infected with the 
original SARS Co-V-2 strain of the virus.

Depressive symptoms with or without 
cognitive impairment are quite 
prevalent, note researchers who 
conducted the new study, appearing 
in JAMA Psychiatry. They are estimated 
to have occurred in about 15% of 
those infected with the original strain 
of COVID, who of course had not 
been vaccinated. But these symptoms 
also occur in about 5% of triple-
vaccinated people who are exposed 
to the Delta and Omicron variants 

of the virus. Many of the symptoms, 
which include anhedonia (inability to 
feel pleasure), slowing of motor skills, 
low motivation and low energy, and 
short-term memory impairment, can 
persist for years and are thus, say the 
researchers, “a major public health 
problem,” especially considering 
the vast number of people who are 
infected by COVID every year.

The team, led by Jeffrey H. Meyer, 
M.D., Ph.D., of the University of 
Toronto, Canada, a 2015 BBRF 
Distinguished Investigator and 2000 
and 1998 BBRF Young Investigator, 
tested the hypothesis that COVID-DC 
(COVID with lingering depression and/
or cognitive symptoms) may involve a 
condition called gliosis, marked by a 
proliferation of glial cells in the brain. 
Gliosis has been linked with depression 
and other neuropsychiatric conditions, 
as well as neurodegenerative disorders 
such as Alzheimer’s disease. Glial cells, 
which include microglia and astroglia, 
are often described as “helper” cells. 
Abnormal proliferation of glial cells 
is known to occur after damage to 
the central nervous system or brain. 
The researchers explored the idea 
that gliosis might also be among the 
possible consequences of COVID 
infection, whose effects are known 
from postmortem and other studies to 
directly affect brain cells.

The researchers recruited 40 people 
for their study, conducted in 2021 
and 2022. Twenty subjects had 
mild to moderate cases of acute 

Gliosis, an Immune Response to Brain Injury, Is Found 
in Brains of Recovered COVID Patients With Lasting 
Depression and Cognitive Symptoms

Story Highlights:

Researchers studying 
recovered COVID patients 
with lingering depression and 
cognitive symptoms (COVID-
DC) found evidence of gliosis, 
an immune response to brain 
injury. Most affected were 
two brain regions: the ventral 
striatum and dorsal putamen. 
Higher readings in the latter 
area also were found to 
correlate with motor slowing. 
Tests of drugs to reduce gliosis 
may now follow in COVID-DC 
patients.

Journal: JAMA Psychiatry  
May 31, 2023
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COVID infection from which they 
had recovered, but with continuing 
depression and/or cognitive symptoms 
(COVID-DC). The other 20 were healthy 
controls. Participants were about 60% 
female and on average in their early 
thirties. Of the 20 who had COVID-DC, 
60% developed depressive or cognitive 
symptoms 0 to 6 months after being 
diagnosed with COVID; in 40%, the 
interval was 7 to 24 months.

The 40 participants were given PET 
scans, an imaging technology that 
is able to measure the prevalence 
(“distribution volume”) of a molecule 
called translocator protein. This 
measure, called TSPO VT, is used 
as an index to detect the presence 
and severity of gliosis in the brain. 
Measurements in the healthy controls 
provided a reliable contrast with 
COVID-DC patients since they had 
been recruited and scanned for other 
research prior to the beginning of the 
pandemic.

The PET scans measured TSPO VT in 
five brain regions, all of which, when 
injured, can exhibit gliosis, and all of 
which are implicated in the depressive 
and cognitive symptoms associated 
with COVID-DC. The five regions are: 
the dorsal putamen, ventral striatum, 
prefrontal cortex, anterior cingulate 
cortex, and hippocampus.

At the time of their PET scans, in 
addition to depression, 30% of those 
with COVID-DC reported headaches 
and 15% confusion; many also reported 
continuing physical symptoms such as 
nasal congestion or runny nose, fatigue, 
and aches and pains. 45% had suffered 

a major depressive episode prior to 
being infected with the COVID virus.

Compared with the controls, 
participants who had COVID-DC were 
found to have elevated TSPO VT levels, 
particularly in two brain regions: the 
ventral striatum and dorsal putamen. 
Higher readings in the latter area also 
were found to correlate with motor 
slowing in those participants.

What do these findings mean? Higher 
TSPO VT levels are understood to 
signal “greater density of activated 
microglia, and to a lesser extent, 
astroglia.” This is evidence that gliosis 
is occurring, and the researchers said 
that one explanation was that such an 
inflammatory response may be a direct 
response to injury, with the greatest 
injury, based on this evidence, occurring 
in the two cited regions. There is 
good evidence in other brain illnesses 
that higher TSPO VT also occurs, 
for example, in the hippocampus in 
Alzheimer’s and in other regions in 
obsessive-compulsive disorder, as well 
as following brain injury or stroke.

“Injury to the ventral striatum and 
dorsal putamen is a plausible 
explanation for evidence of gliosis and 
is consistent with many symptoms 
observed in COVID-DC,” the team said. 
Aberrant ventral striatal function may 
lead to anhedonia, and dorsal putamen 
injury is associated with motor slowing 
and low motivation or energy, they 
added.

The possible injuries to these affected 
regions could be the result, they said, 
of direct virally induced injury to the 
striatum and projections from other 
brain areas that lead to it, combined 
with “additional brain-wide effects of 
virally induced injury and elevated 
bodily inflammatory signaling-
initiated brain gliosis.” Interestingly, 
gliosis may have both damaging and 
curative dimensions, but chronic 
gliosis is generally associated with 
neuropsychiatric disease.

For this reason, the researchers said, 
“clinical trials of novel interventions for 
COVID-DC may consider suppressing 
adverse consequences of gliosis 
or suppressing gliosis entirely.” 
They suggested clinical tests of two 
investigational drugs now in phase 
2 and 3 tests: one that targets 
translocator protein (TSPO) and the 
other, called a P2X7 inhibitor, thought 
to reduce proliferation of microglia. It 
remains possible, the researchers said, 
that gliosis, while present, may play a 
subordinate role to other pathology, 
such as injury to neurons, in causing or 
promoting the depressive and cognitive 
symptoms of COVID-DC.

The team also included Romina 
Mizrahi, M.D., Ph.D., a 2014 BBRF 
Independent Investigator and 2010 
BBRF Young Investigator; Nathan 
Kolla, M.D., Ph.D., a 2013 BBRF Young 
Investigator; and M. Ishrat Husain, 
MBBS, M.D., a 2019 BBRF Young 
Investigator.

Jeffrey H. Meyer, M.D., Ph.D. 
University of Toronto
2015 BBRF Distinguished Investigator;  
2000 and 1998 Young Investigator
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Intrusive memories of trauma are 
among the classic symptoms of 
PTSD that can haunt and impair 
sufferers. The traumatized individual 
re-experiences the traumatic event 
via a memory which carries the 
event’s original emotional intensity 
and vividness. These intrusions can 
be spurred by stimuli or cues in the 
environment which are, in themselves, 
innocuous. An example often given 
is the sound of a car backfiring that 
triggers memories of combat in a 
PTSD-affected war veteran.

But what if traumatic memories 
could be rewritten—overwritten and 
replaced with other memories, or in 
some other way modified so that the 
memory-induced fear response to the 
original trauma is, in the language of 
neuroscience, “extinguished”?

A first-line treatment for PTSD aims 
at fear extinction (or reduction) via 
exposure therapy. It works very well 
in some patients, although its benefits 
are often not enduring. In exposure 
therapy, the therapist provides a safe 
environment in which to expose the 
traumatized individual, often gradually, 
to the original traumatic memory 
and things they fear or avoid. This 
process helps the patient to master 
their response to fear triggers or cues 
and to better tolerate the original 
traumatic memory. When successful, 
the involuntary connection between 
environmental triggers and memory of 
the original trauma is at least for the 
time being interrupted.

This way of taming fear is thought to 
take advantage of a phenomenon 
called memory reconsolidation. In 
reconsolidation, recall of a memory 
opens a window in time—in humans it 
lasts from about 10 minutes following 
recall to as long as 10 hours—during 
which the memory exists in what 
researchers call a “labile” state. It can 
potentially be modified, before it is 
once again “reconsolidated” in the 
brain areas in which memory traces 
are stored (the hippocampus and 
amygdala).

Researchers at Yale University led by 
2015 BBRF Independent Investigator 
Ilan Harpaz-Rotem, Ph.D., have 
recently reported on their efforts to 
study what happens in the brain when 
the drug ketamine is administered 
to PTSD patients, followed by an 
intensive exposure treatment. They 
and others have been exploring 
whether ketamine treatments, alone 
or in combination with psychotherapy 
(including exposure therapy), might 
improve outcomes in PTSD, perhaps by 
enhancing mechanisms involved in fear 
extinction.

There have been indications of 
ketamine’s potential utility in PTSD 
and anxiety in various studies, but it 
is still not understood how changes in 
the brain induced by the drug might 
enhance the therapeutic process in 
fear and anxiety patients. Developed 
as an anesthetic, ketamine has been 
shown to rapidly reduce symptoms 
of severe, treatment-resistant 

In PTSD, Evidence That a Single Ketamine Infusion May 
Enhance Extinction of Recalled Traumatic Memories

Story Highlights:

A pilot study generated 
evidence that a single 
ketamine infusion may have 
enhanced extinction of 
traumatic memories, following 
their initial retrieval, in PTSD 
patients. Ketamine combined 
with talk therapy is a potential 
novel future intervention for 
PTSD and anxiety disorders, 
the researchers concluded.

Journal: Neuropsychopharmacology  
June 3, 2023
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depression when delivered at doses 
far below those used in anesthesia. A 
co-author of the new study, John H. 
Krystal, M.D., was among the first 
to test and demonstrate the benefits 
of ketamine in severely depressed 
patients. Dr. Krystal is a member of 
the BBRF Scientific Council, winner 
of the BBRF Colvin Prize for his work 
on ketamine, and a 2006 and 2000 
BBRF Distinguished Investigator and 
1997 Independent Investigator. Ben 
Kelmendi, M.D., also of Yale and a 
2016 BBRF Young Investigator, was also 
a co-author on the new paper, which 
appeared in Neuropsychopharmacology. 
Co-first authors were Drs. Or Duek and 
Nachshon Korem of Yale.

Team leader Dr. Harpaz-Rotem devoted 
his 2015 BBRF grant to testing whether 
a single dose of ketamine, followed by 
intensive prolonged exposure therapy, 
enhances therapy’s effectiveness. 
Exploring in the newly published 
study why this might be so, the team 
hypothesized that ketamine temporarily 
increases the brain’s capacity to rewire 
its connections, possibly affording a 
window of opportunity to enhance the 
effects of trauma memory extinction 
during therapy. Past research indicates 
ketamine promotes neurogenesis (birth 
of new neurons), cell proliferation, and 
the creation of new synapses, which all 
occur in parts of the brain involved in 
memory reconsolidation.

Twenty-seven patients with moderate 
to severe PTSD persisting for a year 
or longer, and in most cases based on 
trauma that occurred over 10 years 
prior, were randomly assigned to 
receive either a single sub-anesthetic 
dose of ketamine or the anti-anxiety 

drug midazolam following retrieval of 
each participant’s traumatic memory. 
Then, 24 hours following the infusion 
of either drug, all participants received 
4-day trauma-focused psychotherapy. 
Symptoms were clinically assessed prior 
to treatment, at the end of treatment, 
and 30 days post-treatment. Brain 
activity and structural features were 
also assessed at these points, using 
MRI brain scanning. A large fraction of 
participants had current episodes of 
major depressive disorder in addition 
to PTSD, and most had histories of 
substance dependency. Most were 
between 35 and 45 years old and over 
one-third were female. Sources of 
trauma varied and had combat, sexual, 
and violent precipitants, among others.

PTSD symptoms improved about 
equally in the two groups. But there 
was evidence that the single ketamine 
infusion might have enhanced 
extinction of traumatic memories, 
following their initial retrieval. The 
evidence for ketamine’s utility was in 
differences noted between participants 
in the ketamine and midazolam groups. 
In patients who received ketamine, 
the team noted diminished reactivity 
of the amygdala to the recall of 
traumatic events and a weakening of 
connectivity between the amygdala and 
hippocampus. There was evidence, too, 
that ketamine promoted therapeutic 
changes to key bundles of white 
matter (composed mainly of axons that 
connect brain regions) in a part of the 
brain called the uncinate fasciculus 
(which connects limbic areas with the 
amygdala and other areas involved in 
memory retrieval).

The researchers said it was possible 
that the interaction of psychotherapy 
and ketamine yields an advantage 
in the therapeutic reorganization of 
synapses, but the current pilot study 
was not able to prove this. “Further 
exploration of dosage, frequency, and 
timing of ketamine when combined 
with psychotherapy is needed” in future 
studies, they said. Their results were 
consistent, they said, with a recent 
study in participants with harmful 
drinking patterns. “While ketamine 
[alone] was ineffective in reducing 
drinking, when administered in 
conjunction with alcohol cues, ketamine 
interfered with the reconsolidation 
of alcohol-reward memories and 
significantly reduced drinking.”

In the current study, however, all 
participants received psychotherapy 
and thus it was impossible to 
determine the specific effect of 
ketamine alone and the effect of the 
combined therapy. Nevertheless, the 
researchers concluded, since “the 
enhancement of post-retrieval [fear] 
extinction presented in our study was 
demonstrated using real-life traumatic 
events, the [clinical] applicability of this 
procedure is high and it might serve as 
a potential novel future intervention for 
PTSD and anxiety disorders.” Based on 
the results of this BBRF-funded study, 
Dr. Harpaz-Rotem has received funding 
from the NIMH to further investigate 
the potential of ketamine to enhance 
the effect of exposure therapy in a 
larger sample of patients.

Ilan Harpaz-Rotem, Ph.D.
Yale University
2015 BBRF Independent Investigator
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On August 4th, the U.S. Food and 
Drug Administration (FDA) approved 
zuranolone, the first oral medication 
designed to treat postpartum 
depression (PPD) in adults. The drug, 
which is rapid-acting, was developed 
by Sage Therapeutics and Biogen, 
and will be marketed under the name 
Zurzuvae.

“Postpartum depression is a serious 
and potentially life-threatening 
condition in which women experience 
sadness, guilt, worthlessness—even, 
in severe cases, thoughts of harming 
themselves or their child,” said 
Tiffany R. Farchione, M.D., director 
of the Division of Psychiatry in the 
FDA’s Center for Drug Evaluation 
and Research. “Because postpartum 
depression can disrupt the maternal-
infant bond, it can also have 
consequences for the child’s physical 
and emotional development. Having 
access to an oral medication will be 
a beneficial option for many women 
coping with extreme, and sometimes 
life-threatening, feelings.”

Because of its accessibility, zuranolone 
is an important advance. The first-ever 
rapid-acting medicine for postpartum 
depression, brexanolone, has been on 
the market since 2019. Brexanolone is 
administered via continuous infusion 
in a medical facility over a period of 
about 60 hours. While zuranolone, like 
brexanolone, can reduce symptoms of 
severe depression within 3 days of its 
administration, it is taken in pill form. 
The FDA recommended a dosage of 

50mg for zuranolone, taken once daily 
for 14 days.

The efficacy of zuranolone for the 
treatment of PPD in adults was 
demonstrated in two randomized, 
double-blind, placebo-controlled, 
multicenter studies. The trial 
participants were women with PPD 
who met the Diagnostic and Statistical 
Manual of Mental Disorders (“DSM”) 
criteria for a major depressive episode 
and whose symptoms began in the 
third trimester or within four weeks of 
delivery.

The results of one of those pivotal 
trials have just been published in the 
American Journal of Psychiatry. The 
research team was led by Kristina M. 
Deligiannidis, M.D., of Zucker Hillside 
Hospital/Northwell Health in New York. 
Marlene Freeman, M.D., a 2000 
and 1998 BBRF Young Investigator, of 
Massachusetts General Hospital and 
Harvard Medical School, was a member 
of the team.

The researchers note in their paper 
that about 17% of women globally 
develop PPD either during pregnancy 
or following childbirth, and that the 
condition is generally underdiagnosed 
and often untreated, exposing mothers 
and their newborns to considerable 
health risks that in severe cases of 
PPD includes risk of suicide in affected 
mothers. Death from suicide accounts 
for about 20% of all postpartum 
maternal deaths. The risk of PPD is 
about twice as great in women with 

Rapid-Acting Pill to Treat Postpartum Depression  
is Approved

Story Highlights:

The FDA has approved the first 
short-course, rapid-acting oral 
treatment for patients with 
postpartum depression (PPD). 
Called zuranolone (marketed 
as Zurzuvae), it is given in pill 
form for 14 days and begins to 
reduce severe PPD symptoms 
in as little as 3 days.

Journal: American Journal of  
Psychiatry 
July 28, 2023 
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a family history of psychiatric illness, 
according to the researchers.

Knowledge about what causes PPD 
has grown markedly, thanks to basic 
research conducted over the last 25 
years. Cynthia Neill Epperson, M.D., 
who received three BBRF grants from 
1995 to 2005, and others, revealed 
the possible role of the inhibitory 
neurotransmitter GABA in the illness. 
It is thought by many that depression 
occurring during the perinatal period is 
distinct in causation from depression 
at other times of life. Pronounced 
fluctuations in reproductive hormone 
concentrations—and the way in which 
some women respond to these—is 
thought to play a central role in 
onset. Notably, levels of the hormone 
allopregnanolone, which rise during 
pregnancy, peak in the 3rd trimester, 
then plummet following childbirth, 
appear to alter functional connectivity 
in the brain and may affect GABA-A 
receptors. Both brexanolone and 
zuranolone modulate the activity of 
these receptors.

Dr. Deligiannidis and colleagues 
enrolled 196 patients with severe 
PPD (accompanied in many cases by 
moderate to severe anxiety) in their 
randomized, double-blinded clinical 
trial. Half received 50 mg/day of 
zuranolone over 14 days, and half a 
placebo. 170 completed the trial. The 
participants were about 30 years old, 
on average; 25% identified as Black or 
African American, 33% as Hispanic or 
Latina, and 69% as White. PPD onset 
was in the 3rd trimester for one-third 
of the women, while onset came within 
4 weeks after childbirth for two-thirds. 
82% never had PPD previously. About 

15% continued to use standard 
antidepressant medicines during the 
trial, in addition to either zuranolone or 
placebo. The women were followed for 
45 days from the beginning of the trial, 
although they were also assessed at 
days 3, 15, and 28.

“Women with PPD receiving zuranolone 
demonstrated statistically significant 
and clinically meaningful improvements 
in depressive symptoms at day 15 
compared with the placebo group,” 
the team reported. “The effects were 
rapid (by day 3), were sustained at all 
measured time points through day 45, 
and were observed across all measured 
[indices], reflecting a broad overall 
improvement in depressive symptoms. 
These benefits were mirrored in 
patients’ self-reported assessments,” 
the team noted. Clinically important 
symptoms of anxiety and insomnia 
also responded more to zuranolone 
than to placebo. The duration of the 
antidepressant impact of zuranolone 
beyond 45 days remains to be 
determined.

The team reported that zuranolone was 
“generally well tolerated.” All adverse 
events related to the treatment were 
mild or moderate, and mostly involved 
sleepiness, dizziness or a sedative 
effect. Some patients in the zuranolone 
group reporting such symptoms had 
their dosage reduced to 40mg/day, and 
14 of 16 such participants did complete 
the trial.

The trial studied the drug only in 
women with severe PPD; the impact 
in women with less severe PPD was 
not studied. Participants were not 
permitted to breastfeed during the trial, 
since there is as yet no conclusive data 
on potential impacts from zuranolone 
(this may be studied in future research). 
Also, there was a strong placebo effect 
in the trial, which was attributed by the 
team to the amount of attention given 
to each participant—8 visits from the 
clinical team over the 45 days of the 
trial. Such attention has been linked 
with the placebo effect in past trials of 
antidepressants.

Based on this trial and another Phase 
3 trial which tested zuranolone at 
about 40mg/day for 14 days, the FDA 
approved the medicine—the first short-
course, rapid-acting oral treatment for 
patients with PPD.

The trial was funded by Sage 
Therapeutics and Biogen. Nine of the 
14 authors of the study paper are 
employees and may hold stock in the 
companies. Other team members 
reported research and/or advisory 
or consulting relationships with the 
companies.

Marlene Freeman, M.D.
Massachusetts General Hospital  
Harvard Medical School
2000, 1998 BBRF Young Investigator

Cynthia Neill Epperson, M.D.
University of Colorado School of Medicine
2005 Independent Investigator
1997, 1995 Young Investigator
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In people who experience a first 
psychotic episode—often the 
prelude to schizophrenia and related 
disorders—the individual’s response to 
antipsychotic medicines can be crucial, 
and typically, varies considerably from 
patient to patient.

It is widely considered that how well 
a first-episode patient responds to 
antipsychotic medications often affects 
how the patient fares over the long-
haul—both in terms of psychosis 
symptoms and how well they can 
function in society. “Identification of 
predictors of response at an early stage 
of illness would help physicians make 
optimal individualized treatment plans 
and benefit long-term quality of life for 
patients,” note a team of researchers 
in a newly published paper in the 
American Journal of Psychiatry.

The team reports encouraging news in 
its search for robust biomarkers that 
might predict treatment response to 
antipsychotics. They were led by Anil 
K. Malhotra, M.D., of the Feinstein 
Institutes for Medical Research and 
Zucker Hillside Hospital. Dr. Malhotra 
is a member of BBRF’s Scientific 
Council, a 2006 and 2001 BBRF 
Independent Investigator and a 1999 
Young Investigator. The new paper’s 
first author is Hengyi Cao, Ph.D., a 
2018 BBRF Young Investigator whose 
grant was devoted to using functional 
imaging to understand behaviors in 
psychotic disorders. Four other BBRF 
grantees were among the co-authors.

MRI-based functional brain imaging 
has been a key tool in attempts to 
understand how connectivity in the 
brain changes in people with psychosis. 
The knowledge gained to date has not, 
however, yielded biomarkers reliable 
enough across the full spectrum of 
patients to be able to predict treatment 
response or long-term symptom 
trajectory. Drs. Malhotra, Cao and 
colleagues developed and tested a 
method aimed at combining several 
distinct modalities in which fMRI is 
used to observe connectivity in the 
brain. It’s possible, for example, to look 
at network connections in the brain 
when the brain is in a “resting state”; as 
well as in various active states that can 
be induced in test subjects by asking 
them, during the scan, to perform 
various kinds of tasks. Different tasks 
make demands upon different brain 
regions, or different networks spanning 
brain regions.

The team combined multiple fMRI 
paradigms with the hope of identifying 
neural traits most predictive of 
response to antipsychotic treatment—
across the entire brain, not just in one 
specific region of interest. Provided 
such connectivity traits were identified, 
the team hoped to be able to predict, 
using modeling based on machine 
learning, the degree to which an 
individual patient’s symptoms would 
be reduced when they were put for the 
first time on a regimen of antipsychotic 
medicine.

A Connectivity Signature Predicting Response to 
Antipsychotic Therapy is Identified in First-Episode 
Psychosis Patients

Story Highlights:

Researchers report 
encouraging news in the 
search for robust biomarkers 
to predict treatment response 
to antipsychotics in individuals 
with first-episode psychosis. 
The predictors they found 
using functional brain 
imaging involved connectivity 
between the cerebellum and 
the cerebral cortex, where 
lower connectivity at baseline 
predicted better response to 
antipsychotics.

Journal: American Journal of  
Psychiatry 
August 30, 2023

Diagnostic Tools / Early Intervention: Psychosis, Schizophrenia
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Two groups of patients were recruited. 
All were in the early stages of psychotic 
illness; each had cumulatively taken 
antipsychotics for less than 2 weeks 
since their initial psychotic episode. 
One group comprised 49 patients 
with first-episode psychosis (30 were 
male, average age about 24). A second 
group of 24 similar patients (20 
males, average age 22) was used as a 
“validation sample,” to test whether any 
connectivity biomarkers identified in the 
main sample could be replicated in their 
predictive accuracy. Patients in both 
groups were carefully assessed and 
imaged using different fMRI modalities 
at “baseline,” after which each was 
randomly assigned to begin treatment 
on either risperidone or aripiprazole 
for 12 weeks. The severity of psychosis 
symptoms was assessed multiple times 
during the 12 weeks. Computer-based 
modeling was used to “train” a model 
that might enable identification of a 
connectivity-based biomarker based on 
the fMRI scans made before treatments 
began that would predict how well each 
patient responded to the 12 weeks of 
antipsychotic treatment.

The researchers succeeded in 
identifying “a functional connectome-
based neural signature for the 
prediction of individualized treatment 
outcome in patients with first-
episode psychosis.” There were both 
“positive” and “negative” predictors of 
treatment response. Positive predictors 
were mainly connections between 
the cerebellum and the cerebral 
cortex, where lower connectivity at 
baseline predicted better response 
to antipsychotics. The researchers 
noted that this finding was consistent 
with their past findings that increased 

connectivity between cerebellum and 
cortex was consistently present, and 
abnormal, in people with psychotic 
disorders; also, that higher connectivity 
between cerebellum and cortex tended 
to predict worse clinical outcome after 
2 years of continuous antipsychotic 
treatment.

“These lines of evidence converge,” the 
team said, “to show that cerebellar-
cortical hyper-connectivity is a 
highly robust pathological finding in 
psychosis,” and “has the potential to 
be clinically used as a predictor of 
illness development and prognosis.” 
The stronger connectivity may result 
from the dysregulation of dopamine 
in cortical cognitive systems, the team 
said. Dopamine receptors are the target 
of antipsychotic medicines, but they are 
located in abundance throughout the 
brain. The new evidence helps identify 
where at least some of the pathology 
underlying psychosis resides.

The study also identified connectivity 
patterns that negatively predicted 
response to antipsychotic medicines—
mainly connections within cortical 
cognitive systems. Taken together, 
the positive and negative predictors 
validated a connectome-based 
functional signature as a promising 
early predictor for individualized 
response to antipsychotic treatment in 
first-episode psychosis.

The predictions generated by the 
modeling in this study were based 
on data from individual patients 
and predicted results in each with 
considerable accuracy. The difference, 
on average, between the psychotic 
symptom score predicted by the 

model and the actual score in each 
patient after 12 weeks of treatment 
was about 1.6 (the actual scores, on 
average, were about 18-20 at baseline 
and about 8-9 following 12 weeks of 
therapy). This relatively small variance 
between prediction and actual post-
treatment score suggested to the 
team the potential of the connectivity 
signal to “assist clinical judgment for 
individual patients.” The results did 
not vary between the two medicines 
that patients were randomly assigned 
to take (although the sample size was 
small).

In addition to calling for replication of 
their results in larger and more diverse 
groups of patients, the team suggested 
that their method might be used to 
investigate possible signatures of 
outcomes and responses to treatment 
in different kinds of symptoms, for 
instance negative symptoms (affecting 
cognition and social functioning) in 
schizophrenia.

The team also included: Todd Lencz, 
Ph.D., 2013 BBRF Independent 
Investigator and 2001 Young 
Investigator; Juan A. Gallego, M.D., 
2013 BBRF Young Investigator; Anita 
D. Barber, Ph.D., 2009 BBRF Young 
Investigator; and Delbert G. Robinson, 
M.D., 2005 BBRF Independent 
Investigator.

Anil K. Malhotra, M.D.
Feinstein Institutes for Medical Research/Zucker  
Hillside Hospital
BBRF Scientific Council,  
2006 and 2001 BBRF Independent Investigator;  
1999 Young Investigator
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In recent years, a steadily growing body 
of evidence has indicated an association 
between elevated levels of inflammation 
and psychiatric illness.

The word “association” is very important 
in this context: it means that, in 
schizophrenia, for example, some 
fraction of patients have significantly 
elevated markers of inflammation. But 
as to the key question of cause and 
effect, the jury is out. Does inflammation 
contribute to causation? Or does 
having the illness in some way cause 
inflammation levels to rise? Or are the 
two phenomena merely coincident?

A research team led by two BBRF 
grantees, Thomas W. Weickert, 
Ph.D., and his wife, Cynthia Shannon 
Weickert, Ph.D., has just reported in 
the journal Brain, Behavior and Immunity 
on the exploration of this specific 
question: in patients with schizophrenia 
with elevated levels of inflammation, 
would administering a drug to reduce 
the inflammation have any impact on 
reducing schizophrenia symptoms?

Dr. Thomas Weickert’s 2016 BBRF 
Independent Investigator award 
was devoted to testing a new 
anti-inflammatory treatment in 
schizophrenia. Dr. Cynthia Weickert, a 
2004 BBRF Independent Investigator 
and 2001 and 1999 BBRF Young 
Investigator, conducted work in 
schizophrenia patients that suggested 
elevated immune system activity. The 
Weickerts are currently at SUNY Upstate 
Medical University and Neuroscience 

Research Australia; Dr. Cynthia Weickert 
has an appointment at the University 
of New South Wales, Australia. The 
team also included 2003 BBRF Young 
Investigator Roshel Lenroot, M.D., 
and 2008 BBRF Young Investigator Julia 
Lappin, MBChBN, MRCPsych.

Drs. Weikert and colleagues point 
out that the question has been 
tested before: will anti-inflammatory 
medicines help reduce symptoms in 
schizophrenia? Results, they note, have 
been inconsistent and inconclusive. 
There are many possible reasons, 
but one important reason one is that 
schizophrenia, like other psychiatric 
illnesses, is highly “heterogeneous”; 
symptoms differ in kind and severity 
across the full spectrum of patients. It is 
almost certain that causal mechanisms 
differ, as well. One implication is that 
what helps one patient or group of 
patients might not help another.

In their trial, Drs. Weickert and team 
exclusively recruited chronically ill 
schizophrenia patients with elevated 
markers of inflammation in their 
peripheral blood. It’s possible that 
prior tests of anti-inflammatories didn’t 
register significant positive results 
because many of the participants did 
not have elevated inflammation levels 
to begin with. The team wanted to test 
a specific anti-inflammatory medicine 
on patients they knew to have elevated 
inflammation levels.

Twenty-seven such patients were 
recruited for the study, which was 

Anti-Inflammatory Medicine Reduced Positive Symptom 
Severity in Chronic Schizophrenia Patients with 
Elevated Inflammatory Markers

Story Highlights:

A small clinical trial testing 
the anti-inflammatory drug 
canakinumab in a group of 
chronic schizophrenia patients 
with elevated blood markers 
of inflammation found that 
marker levels were reduced 
at 8 weeks, accompanied by 
a measurable reduction in 
severity of positive symptoms.

Journal: Brain, Behavior and 
Immunity 
October 15, 2023

Next-Generation Therapies: Schizophrenia
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conducted in Australia. To be included, 
a participant had to have at least two 
elevated markers of peripheral (bodily) 
inflammation, out of three such general 
markers tested. The markers indicated 
levels of: two cytokines (small proteins 
that help regulate immune system cells 
in the body), specifically, Interleukin 
1-Beta (IL-1β) or IL-6; high-sensitivity 
C-reactive protein (hsCRP), a protein 
whose level correlates with immune 
activation; and a marker called NLR 
that measures the ratio in the blood of 
neutrophils to lymphocytes (two types of 
white blood cells).

The cohort was composed of 12 
females and 15 males with a diagnosis 
of schizophrenia (18) or schizoaffective 
disorder (9). The average age was 
late-thirties; the average duration of 
illness was about 12 years; the typical 
participant had been hospitalized three 
times over the course of their illness, and 
was moderately overweight (BMI ~ 32).

Fourteen participants were assigned 
to receive a single injection under the 
skin of an approved medicine called 
canakinumab, a monoclonal antibody 
that blocks the activity of IL-1β. Thirteen 
participants received a placebo 
injection. All 27 continued to take the 
antipsychotic medicines they had been 
taking before the start of the trial.

Why the focus on blocking the activity 
of IL-1β? Levels of IL-1β are known to 
be elevated in a “substantial subgroup” 
of chronically ill schizophrenia patients, 
as evidenced in blood, cerebrospinal 
fluid, and brain tissue. Past studies have 
shown that elevated peripheral IL-1β 
levels correlate with impairment in 
attention, working memory, language, 

and episodic memory in schizophrenia 
patients. The Weickerts have previously 
found, moreover, elevated IL-1β 
expression in white blood cells in 40% of 
patents with chronic schizophrenia, as 
well as higher levels of IL-1β expression 
in cells of the prefrontal cortex in regions 
where new neurons are generated, 
and in the midbrain, in about an equal 
fraction of patients. The C-reactive 
protein marker was chosen because 
its level is elevated in 60% of patients 
admitted to hospital for a psychotic 
episode and 40% of chronically ill 
schizophrenia patients. Elevation in 
CRP has been liked with thinning of the 
cortex and problems with attention. Past 
clinical trials have demonstrated that 
injection of canakinumab quickly lowers 
peripheral CRP levels in peripheral 
blood.

Results of the trial, based on 
comparisons between the two groups of 
inflammatory marker levels in peripheral 
blood and symptom severity at baseline 
and at 4 and 8 weeks post-injection, 
showed that a single injection of the 
drug (150mg) “was effective in reducing 
a peripheral marker of inflammation 
[CRP].” Levels of CRP declined 
continuously for the first 4 weeks post-
injection and were significantly reduced 
at all times through 8 weeks relative to 
baseline levels.

Markers of inflammation were lower; 
but did this correlate with a reduction 
in the severity of symptoms? Negative 
symptoms—various cognitive 
impairments experienced by all 
schizophrenia patients—were not 
impacted by canakinumab or by 
the placebo. But the drug did have 
an impact described as “statistically 

significant” on schizophrenia’s positive 
symptoms—hallucinations, delusions, 
and odd or intrusive thoughts.

Those in the canakinumab group “had a 
significant reduction in positive symptom 
severity score 8 weeks following the 
injection,” the team reported. While 
“the magnitude of the reduction would 
not generally be considered clinically 
robust,” they added, “it is important to 
note that most novel treatments do not 
reduce” these symptoms, particularly 
if the patients, as in this trial, continue 
to take their regular antipsychotic 
medicine throughout the trial. The team 
found that the in the canakinumab 
group, reduction in CRP levels at week 4 
predicted the degree to which a patient’s 
positive symptoms would be reduced 
in severity at week 8. Reductions in CRP 
levels are also considered positive for 
general health, as elevated levels are 
strongly linked with heart disease.

Future trials to confirm or extend the 
team’s results will need to include 
many more patients with elevated 
inflammation markers, including those 
at earlier stages of schizophrenia 
and psychotic disorders. To be truly 
meaningful, any benefit in reducing 
symptoms would need to be sustained 
for much longer than the 8 weeks tested 
in this trial. To that end, the team hopes 
to test canakinumab in inflammation-
affected patients with higher dosages of 
the medicine, and with longer treatment 
administration, including “top-up” or 
additional injections over time. Also, they 
noted, “treating people closer to the 
onset of the illness when inflammation 
has not been present for a long time 
may have the potential to show larger 
effects.”

Thomas W. Weickert, Ph.D. 
2016 BBRF Independent Investigator

Cynthia S. Weickert, Ph.D.
2004 BBRF Independent Investigator 
2001, 1999 Young Investigator

SUNY Upstate Medical University Neuroscience Research Australia, University of New South Wales
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As non-invasive brain stimulation—
variations of TMS (transcranial 
magnetic stimulation)—continues 
to evolve and is administered to a 
growing number of patients with 
depression (and other illnesses, 
including OCD), researchers seek to 
understand how and why it is able 
to help reduce symptoms in patients 
who respond positively.

A newly published study appearing 
in Nature Mental Health, led by 2016 
BBRF Young Investigator Desmond 
J. Oathes Ph.D., of the University of 
Pennsylvania, adds to what is known 
about how TMS works, and suggests 
it may be possible to target specific 
symptoms of psychiatric illnesses 
using individual brain targets to 
maximize outcomes that might be 
predicted before treatment begins. 
Yvette I. Sheline, M.D., a 2005 and 
2002 BBRF Independent Investigator 
and 1998 Young Investigator, was a 
co-author of the paper.

Approximately one-third to one-half 
of patients with depression, including 
those who have not responded to 
other depression therapies, are found 
to respond to standard rTMS, the 
form of the therapy in which magnetic 
pulses are applied repetitively to 
an area just above the scalp. BBRF 
Scientific Council member Mark S. 
George, M.D., used BBRF Young 
Investigator grants in the 1990s to 
explore and develop TMS technology, 
a process that contributed in 2008 
to FDA approval of TMS for major 

depression. In recent years, variations 
on rTMS, notably iTBS (intermittent 
theta-burst stimulation) and SAINT, 
which deliver more stimulation (in the 
case of SAINT, over a period of just 
5 days), rather than lesser levels of 
stimulation over 4-6 weeks in standard 
rTMS, have been used in the clinic and 
have led to patient remission rates 
of up to 80% in treatment-resistant 
individuals.

In developing the SAINT protocol, two-
time BBRF Young Investigator Nolan R. 
Williams, M.D., and colleagues, had the 
idea of improving the targeting of the 
spot above the scalp where magnetic 
pulses are focused. Imaging scans 
were used to arrive at an optimal 
location for each patient. Implicit in 
this calculation was the observation 
that the area directly beneath the 
scalp, in the brain’s dorsolateral 
prefrontal cortex (DLPFC), was part of 
a neural network that connected with 
a structure deeper in the brain called 
the subgenual anterior cingulate 
cortex (sgACC). The latter could not 
be reached directly by rTMS magnetic 
pulses, but it could be modulated 
because it was connected to the 
DLPFC through functional connections 
in the brain. SAINT focuses the 
treatment on the precise spot in the 
DLPFC most likely to affect neural 
activity in the sgACC.

Precisely Targeting and Predicting the Impact of TMS 
Brain Stimulation for Depression with Combined  
TMS/fMRI

Story Highlights:

Researchers identified a 
predictor of rTMS brain 
stimulation therapy in 
depression: the more a 
preliminary TMS pulse showed 
activity in a deep-brain 
structure was reduced, the 
greater the response to 3 days 
of rTMS therapy. Potential 
implications: predicting patient 
response before therapy 
begins; and precisely targeting 
treatments to relieve specific 
psychiatric symptoms.

Journal: Nature Mental Health 
November 27, 2023

Next-Generation Therapies: Depression
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This and other research showed that 
the sgACC is “hyperconnected” to 
other brain regions in people who 
have depression. Stimulation of the 
DLPFC appeared to have the effect of 
reducing that hyperconnectivity.

The new research by Dr. Oathes 
and colleagues carefully probes the 
relationship between non-invasive 
brain stimulation, activity in the sgACC, 
and, in turn, its relation to the degree 
to which a given patient’s depression 
symptoms are reduced.

Thirty-six unmedicated patients with 
clinical depression were analyzed in 
the study. Each was assessed and 
given brain imaging scans prior to 
receiving a full course of iTBS therapy 
(a form of rTMS therapy) over 3 days. 
They were assessed again after the 
intervention was administered. The 
assessments involved interpretation 
of brain imaging data as well as data 
about symptom severity.

The rTMS therapy in each patient was 
individually targeted, based on pre-
therapy resting fMRI and structural MRI 
data. These data were used to target 
an unusual combined TMS and fMRI 
session consisting of a short burst 
of pulses given while the brain was 
being scanned in real time by fMRI. 
The purpose of this brief, preliminary 
administration of TMS was to assess 
what researchers call the “evoked 
response” in the sgACC, the deep-brain 
region whose activity full treatment is 
designed to modulate.

Based on this preliminary scanning 
and testing, Dr. Oathes’ team 
discovered that the degree to which 
the preliminary, brief TMS exposure 
generated a “negative BOLD signal” 
in the sgACC, the greater was the 
patient’s response to a full course of 
rTMS. A negative BOLD signal means 
that neural activity in the region being 
examined is reduced. In this case it 
means: the more a preliminary TMS 
pulse showed that activity in the sgACC 
was reduced, the greater the response 
would prove to be when the 3-day 
rTMS intervention was subsequently 
given.

After the participants received therapy, 
the same assessment tools were used 
to again test the “evoked response” of 
the sgACC to a brief TMS pulse. Those 
participants whose “evoked response” 
was most reduced, compared with 
their response prior to therapy, were 
those whose depression symptoms 
had responded the most to the 
therapy.

When non-invasive brain stimulation is 
applied, not only is the targeted area 
affected, but also, inevitably, other, 
“off-target” areas. This is a function of 
how interconnected brain circuits tend 
to be. One interesting finding in the 
new study was that the impact of rTMS 
on the sgACC, specifically, appeared 
to be responsible for reductions in 
depression symptoms. Even though 
the same treatment course also 
resulted in decreases in anxiety 
symptoms experienced by most 
patients, the team found that these did 
not appear to be related to the impact 
of the therapy on the sgACC, but 
rather on “off-target” areas.

The study’s results suggest the 
possibility that the more precisely 
the relationship is known between 
the targets of brain stimulation and 
their specific impacts on symptoms, 
the more possible it may become to 
target specific symptoms of psychiatric 
disorders. Another implication, if 
the current results are replicated in 
larger clinical trials, is that it may be 
feasible to predict the likely impact of 
stimulation of specific targets in the 
brain without having to put the patient 
through a trial-and-error process of 
targeting one area and then waiting 
to see the impact after a full course of 
therapy.

Desmond J. Oathes, Ph.D.
University of Pennsylvania
2016 BBRF Young Investigator 
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The article reproduced in the following pages details BBRF's 
contribution to the field of neuropsychiatric research. 
 
It was first published in the journal Neuropsychopharmacology (online 
on May 8, 2023 and in print in January 2024).  
 
The article is co-authored by Jeffrey Borenstein, M.D., President  
and CEO of BBRF , Geoffrey Simon, BBRF Board Chairman, and  
Peter J. Tarr, Ph.D., Editorial Director, Science and Chief Science  
Writer for BBRF.

BBRF's Historic Contribution to Research is Featured in 
Major Science Journal
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PERSPECTIVE

The Brain & Behavior Research Foundation’s philanthropic
support for neuropsychiatric research
Jeffrey Borenstein1, Geoffrey A. Simon1 and Peter J. Tarr1✉

© The Author(s), under exclusive licence to American College of Neuropsychopharmacology 2023

In the 36 years since its founding, the Brain and Behavior Research Foundation (BBRF) has become one of the world’s largest non-
government funders of grants for neuropsychiatric research. A number of lessons can be drawn from the BBRF experience. One is
that scientific competence in the organization, and full control over selection of grantees, has always resided in a Scientific Council
composed of leaders in the field. Fund-raising has been conducted separately, and all public dollars contributed have been used to
fund grants. The Council has sought to support the best research, no matter who is doing it or where it is being done. Over 80% of
6300 grants awarded have jump-started the careers of young investigators judged to demonstrate unusual promise. These early-
career grants have been the equivalent of seed funding, enabling the best and brightest entrants to the field to perform research
that, if successful, can provide a basis for much larger, career-sustaining grants. Much of the funded research has been basic
research, although many contributions leading to clinical advances have also resulted from BBRF grants. BBRF has learned that it
pays to have a diversified research portfolio, with thousands of grantees attacking the problem of mental illness from many
different angles. The Foundation’s experience also demonstrates the power of patient-inspired philanthropic support. Donors
repeatedly express satisfaction that some aspect of mental illness that they care deeply about is being addressed, and find comfort
and support from the sense of joining with others in the mission.

Neuropsychopharmacology; https://doi.org/10.1038/s41386-023-01595-3

In the 36 years since its founding, the Brain and Behavior Research
Foundation (BBRF) has become one of the world’s largest non-
government funders of grants for neuropsychiatric research.
Through 2022, the organization awarded over 6300 research
grant awards to over 5300 investigators, most of them in the early
stages of their career. These grants, totaling $440 million, have
helped to launch many productive careers and in the words of
Nobel laureate Dr. Eric Kandel, they have had an important role “in
helping to structure the field” of neuropsychiatry [1].
The founders of BBRF believed the field of psychiatric research

was underfunded relative to other medical fields [2], and knew
that 85% of funds then available were provided by government
[3]. There was a desire to develop new funding sources, but there
were some well-known obstacles to overcome. Perhaps the most
serious were cultural.
One of BBRF’s founders, Dr. Herbert Pardes, observed in the

1980s that many people with mental illnesses were not in a
position to advocate, either due to functional incapacity or for fear
of being stigmatized. At the same time, he noted, “most people
who don’t suffer from a psychiatric illness figure they will never
suffer from one—an attitude very few reasonable people have
about, for instance, cancer or heart disease.” [4] Stigma, indeed,
was at the root of the funding problem, also seriously limiting the
willingness of private foundations and charities to get involved.
Cancer had long been stigmatized, but by the 1980s, citizen-
advocacy groups like the American Cancer Society (ACS) had
worked wonders, helping to lower stigma by raising public

awareness. There was no comparable organization for mental
illness. The Mental Health Association and several other reputable
U.S. organizations were doing good work, but none placed their
primary focus on raising funds for research.
BBRF, which was initially called the National Alliance for

Research on Schizophrenia and Depression (NARSAD), emerged
in 1987. Eight years earlier, Dr. Pardes, then director of the
National Institute of Mental Health, had encouraged a group of
parents whose children were diagnosed with schizophrenia to
form an advocacy organization, which they named the National
Alliance for the Mentally Ill (NAMI). Some years later, they asked
Dr. Pardes: “Shouldn’t an organization be started to complement
NAMI’s work, that would support research specifically?” He
arranged to meet with leaders of NAMI and the Kentucky-based
Schizophrenia Foundation. BBRF was born of this meeting [5].
The Foundation is thus rooted in the desire for new and more
effective treatments on the part of individuals whose loved ones
are experiencing mental illness—an important manifestation in
our field of patient advocacy.
Dr. Pardes and colleagues formed a Scientific Council that would

serve as the Foundation’s core. Perhaps the most important lesson
to be drawn from the BBRF experience is that scientific
competence in the organization has always resided in the Scientific
Council. There was from the outset, in the words of Dr. Pardes, “a
wall as inviolate as that between church and state” separating the
Foundation’s grant-making and fund-raising. The latter was
performed by a professional staff supported from earliest days
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by separate external grants. Every dollar donated for research by
the public to BBRF has been devoted to research grants.
As BBRF’s grant-making capacity rapidly grew, the decision to

assign full control of selecting grantees to special committees of
the Scientific Council, composed then as now of volunteers who
are leaders in their respective fields and subfields, was definitive.
The professional organization responsible for fund-raising did its
job well, serving as the constant connection between the
Foundation and patients and their families who had brought the
organization into existence. The Scientific Council, for its part, has
always independently assessed annual grant applications. It has
sought from the outset to fund the best research—no matter who
is doing it and no matter where it is being done. BBRF’s Scientific
Council now has 187 members, among whom are 50 members of
the National Academy of Medicine, 42 chairs of academic
psychiatry and neuroscience departments, 16 NIH chiefs &
directors, 7 members of the National Academy of Sciences, and
3 recipients of the National Medal of Science.
A second key lesson we’ve learned from our 36 years of history

concerns the multiplier effect of effective grant-making. By far the
largest number of BBRF’s grants awarded to date—over 80%—
have had the purpose of jump-starting the careers of young
investigators judged by the Scientific Council to demonstrate
unusual promise [6]. These early-career grants have been the
equivalent of seed funding, enabling the best and brightest
entrants to the field to perform research that, if successful, can
provide a basis for much larger, career-sustaining grants from
federal sources including the NIH and NIMH. The Foundation’s
grant-making procedures have resulted in advancement of the
careers of individuals of diverse backgrounds. Each grant applicant
has the opportunity to share with Scientific Council reviewers their
personal experiences, including any adverse conditions that they
may have had to overcome to launch their careers.
Over the 36 years of our institutional history, the Foundation’s

grantees have made vital contributions to basic science and
clinical research, and have been instrumental in enabling the
development of new treatments, in this way specifically fulfilling
the intentions of the families of patients who launched the
Foundation. Just a few of their achievements include contributions
to the development of the first rapid-acting antidepressants;
development of transcranial magnetic stimulation (TMS) to treat
patients with refractory depression; development of optogenetics
technology to study neuronal and circuit function; application of
induced pluripotent stem cell technology to study the neurode-
velopmental origins of psychiatric illnesses; seminal studies of the
neurobiology of addiction, and of the impact of stress upon brain
structures implicated in anxiety and depression; pathbreaking
studies of genetic risk in schizophrenia and bipolar disorder, of risk
factors that are potentially predictive of suicidal behavior, and of
depression risk as observed over multiple generations; and
progress toward novel preventive measures, particularly maternal
choline supplementation during pregnancy.
The impact of our early-career grants may be the most

important mark of the Foundation’s success. “Having a NARSAD”
would become a mark of a young researcher’s legitimacy, their
work’s potential having been recognized by authorities in the
field. This early-career impact is especially gratifying given the
widely noted difficulty in recent years of securing funding to
establish new careers in the field.
NIMH Director and BBRF Scientific Council member Dr. Joshua

Gordon received BBRF Young Investigator grants in 2001 and
2003. “It was a really challenging time,” he has recalled. “My whole
scientific career depended on a $60,000 piece of equipment and
then all of sudden I was cut off. It was only because I received the
Young Investigator award at this same time that I was able to do
the project I needed to do. That got me my next award and then a
K Award from the NIMH.” [7].

Myrna Weissman, Ph.D., is one of many researchers in the field
whose cumulative lifetime achievement was supported at each
step by Foundation grants. In 1991, when she received her first
BBRF grant, she was already committed to the idea of studying
major depressive disorder longitudinally. By 2005, when she
received her third grant, Dr. Weissman could build on 20 years of
data derived from a carefully recruited cohort of individuals at
high and low risk for the disorder. These investigations—still
ongoing—would help to reveal, among other things, gender
differences in rates of depression, with women at disproportionate
risk; the impact of parental depression upon succeeding genera-
tions; and the great opportunity of reducing offspring depression
risk by treating depressed parents. “At the start of my career,” Dr.
Weissman has noted, “I received funding from BBRF to get pilot
data. You have to have a funding agency that trusts you and is
flexible. The kind of flexibility and trust BBRF provided was
extraordinary. To do one study, we had to get DNA samples from
our families, and that takes time. We were awarded the grant in
2005, but they let us extend the study. The Foundation has
stepped to the plate whenever we’ve wanted to do something we
thought was innovative and exciting and didn’t think anyone else
would fund.” [8].
A testimonial from another member of our Scientific Council

calls attention to the question of risk in early-career grant-making.
Dr. Karl Deisseroth of Stanford University was a Lasker Basic
Medical Research award co-winner in 2021 for his part in the
development of optogenetics. He stresses that “my first steps that
led to these advances were supported by BBRF [Young
Investigator grants, in 2003 and 2005] and were not part of a
traditional disease-related research program.” Dr. Deisseroth
stresses the immense importance of communicating to the public
that supports research—whether via tax dollars or philanthropic
giving—“that any specific goal of a research portfolio is best
served with a major basic research component, which BBRF has
pioneered and exemplified, where direct links between research
and goal are not known, or even knowable” when a grant is
awarded [9].
Another pathbreaking researcher, Dr. Mark George of the

Medical University of South Carolina, received two early-career
BBRF Young Investigator grants at a time when the work for
which he would become known was out of favor. “In 2000,” Dr.
George has noted, “depression was thought of as a chemical
imbalance. It is now discussed as a brain disorder involving
disrupted circuits in the brain. My own work proposing
noninvasive brain stimulation—transcranial magnetic stimulation
(TMS)—as a treatment arose out of brain imaging studies of
depression and sadness, and began to define these dysfunctional
circuits. Because I was operating out of a different paradigm, my
ideas were not well received. Luckily, early BBRF grants helped
me continue my science.” This leads Dr. George to propose what
we take to be another of the key lessons from our history:
“Organizations like BBRF are successful if they can support
innovative research that disrupts current modes of thinking. This
research then fosters innovations that lead to new understanding
and hopefully new treatments.” [10].
No discussion of our Foundation would be complete without

acknowledging the immense influence of the family that did more
to insure our financial and institutional success than any other.
Constance and Stephen Lieber became involved in the Founda-
tion’s first year, having asked Dr. Pardes at a scientific symposium
“whether there is anything we can do to help.” Their daughter had
been diagnosed with schizophrenia, and they sought ways to
accelerate research just at the time when the fledgling Foundation
sought philanthropic donors committed to the cause. Connie
Lieber would go on to lead the Foundation as its president for 18
years; Steve Lieber would serve as board chairman for 12 years,
holding the position until his passing in 2020.
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The Liebers’ passion to support research was accompanied by
an interest in finding ways to recognize individual researchers. In
the Foundation’s first year, they created the Lieber Prize for
outstanding achievement in schizophrenia research. Steve Lieber
once explained the idea of prizes for psychiatry as a kind of “Nobel
equivalent, in a field that is underrecognized.” The Maltz Prize,
named for Tamar and Milton Maltz, extraordinary leaders and
supporters of BBRF, enables the annual Lieber Prize winner to
reward a promising schizophrenia researcher. BBRF also awards
prizes for outstanding achievement in mood disorders (Colvin
Prize); childhood and adolescent research (Ruane Prize); and
cognitive neuroscience (Goldman-Rakic Prize). Other annual prizes
awarded by BBRF include the Klerman and Freedman Prizes,
which recognize outstanding young investigators for exceptional
clinical and basic research in mental illness; and the Pardes
Humanitarian Prize in Mental Health, established to recognize a
physician, scientist, public citizen, or organization making a major
humanitarian contribution to the field.
After Steve Lieber’s passing in 2020, Helen Mayberg, M.D., a

three-time BBRF grantee, prize winner and Scientific Council
member, reflected on precisely what it was about Connie and
Steve Lieber that made such an impact. Early-career grants from
the Foundation had helped Dr. Mayberg conduct research leading
to an alternative, distinctly neurological view of depression and
mood disorders, stressing circuits and networks in the brain that
interact with one another in ways that change from moment to
moment and which can fall out of synch. One grant supported her
pioneering studies of deep-brain stimulation in treatment-
resistant depression.
“Thinking broadly about the impact of the Liebers,” Dr. Mayberg

wrote, “I think it was the wisdom of their effort to enable a
community—the community of researchers—to solve the very
difficult problem of mental illness. It’s the pragmatic realization
that there isn’t one solution. There’s the appreciation that it pays
to have a diversified portfolio. Steve and Connie created an
environment that has enabled thousands of researchers to attack
the problem from many different angles at once.” [11].
A final, poignant lesson from BBRF’s history concerns the power

of what our founders called “patient-inspired philanthropic
support.” We have shown that thousands of people—over
70,000 people have made donations to BBRF—are pleased to
give, in many cases repeatedly and in increasing amounts. A
commitment to research, they understand, is about paving the
path to a better future. Our donors repeatedly express satisfaction
to us that some aspect of mental illness that they care very much
about is being addressed, and we find that they gain comfort and
support from the sense of joining with others in that mission. That
insight, from Connie Lieber and Herb Pardes, was published in the
pages of the American Journal of Psychiatry 17 years ago [12]. It is
every bit as true and as important today as it was then.
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2023 New BBRF Scientific Council Members

The high quality of the research we fund is made possible by the BBRF Scientific Council. 

This group of 192 prominent mental health researchers reviews each grant application and selects the most 
promising ideas with the greatest potential to lead to breakthroughs. 

The Scientific Council guides the Foundation to fund creative and impactful basic, translational, and clinical research 
relevant to the whole spectrum of mental health.
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The path to being awarded a BBRF Grant starts with 
an application.  Grant applicants describe why they 
think their project could help lead to new insights 
and advances in the field of mental illness.  Applicants 
represent the best and the brightest talent from world-
class institutions. BBRF’s Scientific Council, led by Dr. 
Herbert Pardes, volunteers their time to review and 
evaluate applications.  BBRF Grants support a broad 
range of the best ideas in brain research. Funding is 
focused on four priority areas to better understand and 
treat mental illness, aiming toward prevention and cures.

BBRF Grants Drive Scientific Breakthroughs Leading 
Toward Improved Treatments, Cures, and Methods  
of Prevention

Research Categories

 Basic Research
  To understand what happens in the brain to cause 

mental illness

 Diagnostic Tools/Early Intervention
  To recognize early signs of mental illness and treat as 

early as possible

 New Technologies
 To advance or create new ways of studying and  
 understanding the brain

 Next-Generation Therapies
  To reduce symptoms of mental illness and ultimately 

cure and prevent brain and behavior disorders

The group includes:
 47 Members of the National Academy of Medicine
 43 Chairs of Psychiatry & Neuroscience Departments
 15 National Institutes of Health Chiefs & Directors
 7 Members of the National Academy of Sciences
 3 Recipients of the National Medal of Science
 2 Directors of the National Institute of Mental Health
 1 Nobel Prize Winner

BY THE NUMBERS SINCE 1987

41

AWARDED TO SCIENTISTS

$450+MILLION

The all-volunteer BBRF Scienti�c Council 
is composed of leading experts across 
disciplines in brain & behavior research 
who review grant applications and 
recommend the most promising ideas 
to fund.

599

As of November 2023

GRANTS GRANTEES

193 ACTIVE SCIENTIFIC COUNCIL MEMBERS 

UNIVERSITIES & MEDICAL CENTERS COUNTRIES, INCLUDING THE U.S.

747 Third Avenue, 33rd Floor New York, NY 10017
800.829.8289 | bbrfoundation.org 

6,500 5,400
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BBRF Young Investigator Grants give 
early-career scientists the initial funding they 
need to begin to test their ideas and solidify 
their academic research careers. YI Grants 
provide scientists with $35,000/year for two 
years totaling $70,000.  This seed money 
enables them to generate the preliminary 
data, or “proof of concept” that they need to 
compete for larger grants from traditional 
funding sources like the National Institutes  
of Health.

All BBRF grant recipients are chosen by our 
world-renowned Scientific Council which is 
comprised of 192 scientists who rigorously 
evaluate every grant application, identifying 
the most promising, innovative science, 
with the greatest potential for significant 
breakthroughs.

BBRF Young Investigator Grants in 2023

YOUNG  
INVESTIGATOR  
APPLICATIONS

713
YOUNG  

INVESTIGATOR  
GRANTS  

AWARDED

150
MILLION AWARDED 

IN YOUNG  
INVESTIGATOR 

GRANTS

$10.2 

Judy M. Ford, Ph.D.
Professor, Department of 
Psychiatry
University of California, 
San Francisco
BBRF Scientific Council Member
2003 BBRF Independent  
Investigator

Suzanne N. Haber, Ph.D.
Professor, Department of  
Pharmacology and Physiology
University of Rochester School of 
Medicine and Dentistry
BBRF Scientific Council Member
2011 BBRF Distinguished  
Investigator

Co-Chairs of the Young Investigator Grant  
Selection Committee 

“ The YI program is the only program of its kind.  We fund young investigators to address 
questions critical to mental health. BBRF helps launch the careers of 150 scientists each  
year and a YI grant is often the bridge needed to launch an independent lab. Members of  
the Scientific Council focus on funding grants that will take the field to the next level  
of treatment, prevention, and hopefully cures for mental illness.”

  — Dr. Judy Ford
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ADDICTION / SUBSTANCE- 
USE DISORDERS
Lillian J. Brady, Ph.D.  

 Basic Research

Sarah J. Brislin, Ph.D.
 Basic Research

Julia M. Cox, Ph.D. 
 Basic Research

Prashant C. Donthamsetti, Ph.D.
 Basic Research

Gabor Egervari, M.D., Ph.D.  
 Basic Research

Yasmin Escobedo Lozoya, Ph.D. 
 Basic Research

Giulia R. Fois, Ph.D. 
 Basic Research

Megan E. Fox, Ph.D. 
 Basic Research

Constanza Garcia Keller, Ph.D.  
 Basic Research

Ming-Fen Ho, Ph.D.  
 Basic Research 
 Next-Generation Therapies

Elizabeth N. Holly, Ph.D.
 Basic Research

Barbara Juarez, Ph.D.  
 Basic Research

Robert Kagabo, Ph.D.  
 Next-Generation Therapies

Hao Li, M.D., Ph.D.  
 Basic Research

Debora Masini, Ph.D.  
 Basic Research 
 Next-Generation Therapies

Brittany D. Needham, Ph.D. 
 Next-Generation Therapies

Ashley C. Parr, Ph.D. 
 Basic Research

William E. Pelham III, Ph.D. 
 Basic Research 
 Diagnostic Tools/Early Intervention

David Saunders, M.D., Ph.D. 
 Next-Generation Therapies

Damiano Terenzi, Ph.D.  
 Next-Generation Therapies

Christopher W. Tschumi, Ph.D.  
 Basic Research

Andrew M. Wikenheiser, Ph.D. 
 Basic Research

Andrea S. Young, Ph.D. 
 Basic Research

Rui Zhang, Ph.D. 
 Next-Generation Therapies

Qingyu Zhao, Ph.D. 
 Diagnostic Tools/Early Intervention

ATTENTION-DEFICIT 
HYPERACTIVITY DISORDER 
(ADHD)

Davide Aprile, Ph.D.
 Basic Research

Gerard J. Broussard, Ph.D.
 Basic Research

Giulia R. Fois, Ph.D. 
 Basic Research

J. Wren Kim, Ph.D.
 Basic Research

Nataliia Kozhemiako, Ph.D.
 Basic Research

Yang Liu, Ph.D. 
 Basic Research 
 Diagnostic Tools/Early Intervention

Debora Masini, Ph.D. 
 Basic Research 
 Next-Generation Therapies

Marianne Oldehinkel, Ph.D. 
 Next-Generation Therapies 
 Basic Research

Alessandro Piccin, Ph.D. 
 Basic Research

Eszter Szekely, Ph.D. 
 Basic Research

ANXIETY DISORDERS

Vineet Augustine, Ph.D.
 Basic Research

Erica B. Baller, M.D. 
 Basic Research

Laurie Bayet, Ph.D.
 Basic Research

Andrea Boscutti, M.D. 
 Next-Generation Therapies 
 New Technologies

Jessica l. Buthmann, Ph.D. 
 Diagnostic Tools/Early Intervention

Cristiana Cruceanu, Ph.D.  
 Basic Research

Nicholas Alonzo Frost, M.D., Ph.D.  
 Basic Research

Janos Fuzik, Ph.D. 
 Basic Research

Marta Garcia-Forn, Ph.D.
 Basic Research

Erin E. Hisey, Ph.D.
 Basic Research

Elizabeth N. Holly, Ph.D.
 Basic Research

Alexandra S. Klein, Ph.D.  
 Basic Research

Some grantees are listed under multiple categories as their grant projects are relevant to  
more than one illness.

2023 BBRF Young Investigator Grants by Illness
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Clare A. McCormack, Ph.D. 
 Basic Research

Nicky J. Mehtani, M.D. 
 Next-Generation Therapies

Heidi Catherine Meyer, Ph.D. 
 Basic Research

Brittany D. Needham, Ph.D 
 Next-Generation Therapies

Takuya Osakada, Ph.D. 
 Basic Research

Bruno Oriol Porras-Garcia, Ph.D.
 Next-Generation Therapies

Christopher T. Sege, Ph.D.
 Next-Generation Therapies 
 New Technologies

Tarjinder Singh, Ph.D.
 Basic Research

Sydney Trask, Ph.D.  
 Next-Generation Therapies

Brad Verhulst, Ph.D.
 Basic Research

Jessica J. Walsh, Ph.D. 
 Next-Generation Therapies

Tao Xie, Ph.D. 
 Basic Research

Wen Xin, Ph.D.  
 Basic Research

AUTISM SPECTRUM  
DISORDER (ASD)

Sarah D. Ackerman, Ph.D.
 Basic Research

Davide Aprile, Ph.D.
 Basic Research

Laurie Bayet, Ph.D.
 Basic Research

Michelle C.D. Bridi, Ph.D. 
 Basic Research

Gerard J. Broussard, Ph.D. 
 Basic Research

Seungwon (Sebastian) Choi, Ph.D.
 Basic Research

Marta Garcia-Forn, Ph.D. 
 Basic Research

Taeyoung Hwang, Ph.D. 
 Basic Research 
 Next-Generation Therapies

Valentina Ignatova, Ph.D.
 Basic Research

J. Wren Kim, Ph.D.
 Basic Research

Nataliia Kozhemiako, Ph.D.
 Basic Research

Marianne Oldehinkel, Ph.D. 
 Next-Generation Therapies 
 Basic Research

Christopher W. Tschumi, Ph.D.  
 Basic Research

Jessica J. Walsh, Ph.D. 
 Next-Generation Therapies

Xiaoting Wu, Ph.D. 
 Basic Research

BIOLOGY OF THE BRAIN
These projects focus on 
how the brain works

CHILDHOOD COGNITION 
& MOTIVATION
Youngsun Theresa Cho, M.D., Ph.D.

 Diagnostic Tools/Early Intervention

EARLY-LIFE IMMUNE CHALLENGES
Emilia Favuzzi, Ph.D.

 Basic Research 
 Next-Generation Therapies

IMPACT OF PSYCHEDELICS
Srividya Ganapathy, Ph.D.

 Next-Generation Therapies

IMPULSIVE AGGRESSION
Debora Masini, Ph.D. 

 Basic Research 
 Next-Generation Therapies

IMPACT OF GENETIC VARIANTS
Mariana Moyses-Oliveira, Ph.D.

 Basic Research

EMOTION REGULATION
Erik C. Nook, Ph.D.

 Basic Research

EARLY RESPONSES TO 
ENVIRONMENT
Albert D. Piersson, Ph.D.

 Basic Research

SLEEP-RELATED CIRCUITY 
Mubarak H. Syed, Ph.D.

 Basic Research

FUNCTIONAL CONSEQUENCES 
OF GENETIC VARIATIONS
Xuran Wang, Ph.D. 

 Basic Research

BIPOLAR DISORDER
Chinnakkaruppan Adaikkan, Ph.D. 

 Basic Research 
 Next-Generation Therapies

Debora Masini, Ph.D.
 Basic Research 
 Next-Generation Therapies

Ana P. Silva, Ph.D. 
 Basic Research

Emma K. Stapp, Ph.D.
 Next-Generation Therapies

BORDERLINE PERSONALITY 
DISORDER
Erin A. Kaufman, Ph.D.

 Next-Generation Therapies

Fabian Streit, Ph.D.
 Basic Research

DEPRESSION
Chinnakkaruppan Adaikkan, Ph.D. 

 Basic Research 
 Next-Generation Therapies

Andrea Boscutti, M.D.
 Next-Generation Therapies 
 New Technologies

Joshua C. Brown, M.D., Ph.D. 
 Next-Generation Therapies

Jessica l. Buthmann, Ph.D.
 Diagnostic Tools/Early Intervention

Jennifer C. Chan, Ph.D. 
 Basic Research

Joshua L. Cohen, M.D., Ph.D.  
 Next-Generation Therapies

Elise C. Cope, Ph.D.
 Next-Generation Therapies 
 Basic Research

Cristiana Cruceanu, Ph.D.
 Basic Research

Jinye Dai, Ph.D.
 Basic Research
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Neir Eshel, M.D., Ph.D.
 Basic Research

Tanner C. Francis, Ph.D. 
 Basic Research

Polymnia Georgiou, Ph.D.
 Basic Research

Livea D. Godoy, Ph.D., 
 Next-Generation Therapies

Simon B. Goldberg, Ph.D.,
 Next-Generation Therapies 
 Basic Research

Eric Goldwaser, M.D., Ph.D.
 Next-Generation Therapies 
 Basic Research

Serena B. Gumusoglu, Ph.D.
 Basic Research

Elizabeth N. Holly, Ph.D.
 Basic Research

Artemis Iatrou, Ph.D.
 Basic Research

Brett Jones, M.D.
 Next-Generation Therapies 
 Basic Research

Nikolaos Karalis, Ph.D.
 Basic Research 
 Next-Generation Therapies

Aiste Lengvenyte, M.D.
 Diagnostic Tools/Early Intervention

Victor M. Luna, Ph.D.
 Basic Research 
 Next-Generation Therapies

Chiara Maffei, Ph.D.
 Diagnostic Tools/Early Intervention 
 New Technologies

Jordan Marrocco, Ph.D.
 Basic Research 
 Next-Generation Therapies

Clare A. McCormack, Ph.D. 
 Basic Research

Nicky J. Mehtani, M.D. 
 Next-Generation Therapies

Luis Mercado, Ph.D.  
 Basic Research 
 Next-Generation Therapies

Heidi Catherine Meyer, Ph.D. 
 Basic Research

Brittany D. Needham, Ph.D. 
 Next-Generation Therapies

Anders M. Nelson, Ph.D. 
 Basic Research 
 Next-Generation Therapies

Lena K.L. Oestreich, Ph.D.
 Basic Research

Ashley C. Parr, Ph.D.
 Basic Research

Bruno Oriol Porras-Garcia, Ph.D.
 Next-Generation Therapies

María Sancho Alonso, Ph.D.
 Basic Research

Tarjinder Singh, Ph.D.
 Basic Research

Nili Solomonov, Ph.D.
 Next-Generation Therapies

Brad Verhulst, Ph.D.
 Basic Research

Isabella Wagner, Ph.D.
 Basic Research

Jessica J. Walsh, Ph.D.
 Next-Generation Therapies

Marc J. Weintraub, Ph.D.
 Next-Generation Therapies

Christian M. Wood, Ph.D.  
 Basic Research

Mani Yavi, M.D.
 Next-Generation Therapies

EATING DISORDERS
Silvia G. Galfrè, Ph.D.

 Basic Research

Sasha C. Gorrell, Ph.D.
 Next-Generation Therapies

Roberta Haddad-Tóvolli, Ph.D.
 Basic Research

Marito Hayashi, Ph.D.
 Basic Research

Daniela Herrera Moro Chao, Ph.D.
 Basic Research

Kristin N. Javaras, Ph.D.
 Basic Research

Carolina Makowski, Ph.D.
 Diagnostic Tools/Early Intervention

Rose E. Presby, Ph.D.
 Basic Research

Laura E. Rupprecht, Ph.D.,
 Basic Research

Ames K. Sutton Hickey, Ph.D.
 Basic Research

Margaret L. Westwater, Ph.D.
 Basic Research

Andrew M. Wikenheiser, Ph.D., 
 Basic Research

OBSESSIVE-COMPULSIVE 
DISORDER (OCD)
Davide Aprile, Ph.D.

 Basic Research

Gerard J. Broussard, Ph.D.
 Basic Research

Gonçalo Cotovio, M.D., Ph.D.
 Next-Generation Therapies

John Falligant, Ph.D.
 Basic Research

Adam C. Frank, M.D., Ph.D.
 Diagnostic Tools/Early Intervention 
 New Technologies

Silvia G. Galfrè, Ph.D.
 Basic Research

Allison E. Girasole, Ph.D.
 Basic Research

Christopher T. Sege, Ph.D.
 Next-Generation Therapies 
 New Technologies

OTHER DISORDERS
ALZHEIMER’S DISEASE
Giulia R. Fois, Ph.D. 

 Basic Research

Isabella Wagner, Ph.D.
 Basic Research

CATATONIA
Aaron D. Besterman, M.D.

 Diagnostic Tools/Early Intervention

EPILEPSY 
Sarah D. Ackerman, Ph.D.

 Basic Research

Yiyao Zhang, Ph.D.
 Basic Research 
 Next-Generation Therapies

FRAGILE X
J. Wren Kim, Ph.D.

 Basic Research

FRONTOTEMPORAL DEMENTIA
John Falligant, Ph.D.

 Basic Research



39www.bbrfoundation.org

IMPULSIVE AGGRESSION
Debora Masini, Ph.D.

 Basic Research 
 Next-Generation Therapies

INTELLECTUAL DISABILITY
Marta Garcia-Forn, Ph.D. 

 Basic Research

INTELLECTUAL DISABILITY,  
CEREBRAL PALSY
Nataliia Kozhemiako, Ph.D.

 Basic Research

MULTIPLE SCLEROSIS
Erica B. Baller, M.D.

 Basic Research

Janos Fuzik, Ph.D.
 Basic Research

PARKINSON’S DISEASE
María Sancho Alonso, Ph.D. 

 Basic Research

PEDIATRIC ACUTE-ONSET 
NEUROPSYCHIATRIC 
SYNDROME (PANS)
Silvia G. Galfrè, Ph.D.

 Basic Research

PROLONGED GRIEF DISORDER
Saren H. Seeley, Ph.D. 

 Basic Research

SPINAL CORD INJURY
Anders M. Nelson, Ph.D. 

 Basic Research 
 Next-Generation Therapies

STROKE
Lena K.L. Oestreich, Ph.D.

 Basic Research

TRAUMATIC BRAIN INJURY
Chiara Maffei, Ph.D.

 Diagnostic Tools/Early Intervention 
 New Technologies

POST-TRAUMATIC STRESS 
DISORDER (PTSD)
Seungwon (Sebastian) Choi, Ph.D.

 Basic Research

Constanza Garcia Keller, Ph.D.
 Basic Research

Matthew James Girgneti, Ph.D.
 Basic Research

Erin E. Hisey, Ph.D.
 Basic Research

Artemis Iatrou, Ph.D.
 Basic Research

Taylor J. Keding, Ph.D.
 Basic Research 
 Next-Generation Therapies

Roger Marek, Ph.D.
 Basic Research

Heidi Catherine Meyer, Ph.D.
 Basic Research

Takuya Osakada, Ph.D.
 Basic Research

Joongkyu Park, Ph.D.
 Basic Research
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Rebecca K. Reh, Ph.D.
 Diagnostic Tools/Early Intervention

Christopher T. Sege, Ph.D. 
 Next-Generation Therapies 
 New Technologies

Sydney Trask, Ph.D. 
 Next-Generation Therapies

Brad Verhulst, Ph.D.
 Basic Research

Tao Xie, Ph.D.
 Basic Research

Wen Xin, Ph.D.
 Basic Research

PSYCHOSIS
Shokouh Arjmand, Pharm.D.

 Next-Generation Therapies 
 Basic Research

David Benrimoh, M.D.
 Diagnostic Tools/Early Intervention

Michelle C.D. Bridi, Ph.D. 
 Basic Research

Harriet R. Feldman, M.D., Ph.D.
 Basic Research

Kaushik J. Lakshminarasimhan, Ph.D.
 Basic Research 
 Next-Generation Therapies

Stuart Oldham, Ph.D. 
 Basic Research

Maria Belen Pardi, Ph.D. 
 Basic Research

Adam J. Rossano, M.D., Ph.D.
 Basic Research

SCHIZOPHRENIA
Sarah D. Ackerman, Ph.D.

 Basic Research

Chinnakkaruppan Adaikkan, Ph.D.
 Next-Generation Therapies 
 Basic Research

Shokouh Arjmand, Pharm.D.
 Next-Generation Therapies 
 Basic Research

André M. Bastos, Ph.D.
 Basic Research

Laurie Bayet, Ph.D.
 Basic Research

David Benrimoh, M.D.
 Diagnostic Tools/Early Intervention

Michelle C.D. Bridi, Ph.D.
 Basic Research

Gerard J. Broussard, Ph.D.
 Basic Research

Christopher M. Davenport, Ph.D.
 Basic Research

John Falligant, Ph.D.
 Basic Research

Harriet R. Feldman, M.D., Ph.D.
 Basic Research

Giulia R. Fois, Ph.D.
 Basic Research

Wei-Kai Huang, Ph.D.
 Basic Research

Taeyoung Hwang, Ph.D.
 Basic Research 
 Next-Generation Therapies

Valentina Ignatova, Ph.D. 
 Basic Research

Srdan M. Joksimovic, Ph.D.
 Basic Research

Madhuvanthi Kannan, Ph.D.
 Basic Research

Kaushik J. Lakshminarasimhan, Ph.D.
 Basic Research 
 Next-Generation Therapies

Eastman M. Lewis, Ph.D.
 Basic Research

Alana I. Mendelsohn, M.D., Ph.D.
 Basic Research

Sayan Nandi, Ph.D. 
 Basic Research

Stuart Oldham, Ph.D.
 Basic Research

Maria Belen Pardi, Ph.D.
 Basic Research

Ashley C. Parr, Ph.D.
 Basic Research

Toby Pillinger, Ph.D. 
 Next-Generation Therapies

Tyler Prestwood, M.D., Ph.D.
 Basic Research

Wei Qi, M.D.
 Next-Generation Therapies 
 New Technologies

Giulia Quattrocolo, Ph.D.
 Basic Research

Adam J. Rossano, M.D., Ph.D. 
 Basic Research

Kirsten E. Schoonover, Ph.D. 
 Basic Research

Mototaka Suzuki, Ph.D.
 Basic Research 
 New Technologies

Geoffrey Terral, Ph.D.
 Basic Research

Christopher W. Tschumi, Ph.D. 
 Basic Research

Jessica J. Walsh, Ph.D. 
 Next-Generation Therapies

Xiaoting Wu, Ph.D.
 Basic Research

SUICIDE PREVENTION
Steven Lamontagne, Ph.D.

 Diagnostic Tools/Early Intervention

Aiste Lengvenyte, M.D.
 Diagnostic Tools/Early Intervention
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2023 Young Investigators Institutional Affiliations at the 
Time of the Grant
(in alphabetical order)

Aarhus University, Denmark (2)

Albert Einstein College of Medicine

American University

Boston University

Brigham and Women’s Hospital

Central Institute of Mental Health, Mannheim, 
Germany

Centre for Addiction and Mental Health,  
University of Toronto, Canada (3)

Children’s Hospital of Philadelphia

Children’s Hospital of Philadelphia  
Research Institute

Cohen Veterans Bioscience

Columbia University (4)

Donders Institute for Brain, Cognition and 
Behaviour, The Netherlands

Duke University

Fundação Champalimaud, Portugal

George Washington University

Harvard University (5)

Harvard Medical School (3)

Howard University

Hugo W. Moser Research Institute at  
Kennedy Krieger, Inc.

Icahn School of Medicine at Mount Sinai (6)

Indian Institute of Science, India

Indiana University 

INSERM, France 

Institut de Bioenginyeria de Catalunya, Spain

Institut de Neurosciences de la Timone, France 

Institut d’Investigacions Biomèdiques August Pi I 
Sunyer (IDIBAPS), Spain

Institut d’Investigacions Biomediques  
de Barcelona, Spain

Institut du Cerveau/Paris Brain Institute, France

Institute of Psychiatry/King’s College London, U.K.

Interdisciplinary Institute for Neuroscience –  
CNRS, France

Johns Hopkins University (3)

Karolinska Institute, Sweden (2)

Lieber Institute for Brain Development

Massachusetts General Hospital (2)

Mayo Clinic College of Medicine

McGill University, Canada

McLean Hospital (4)

Medical College of Wisconsin

Medical University of South Carolina,

Murdoch Childrens Research Institute / 
University of Melbourne, Australia

National Institute of Child Health and Human 
Development (NICHD/NIH)

National Institute of Mental Health (NIMH/NIH) (2)

National Institute on Alcohol Abuse &  
Alcoholism/NIH 

New York University (3)

New York University School of Medicine
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Northwestern University (2)

Norwegian University of Science and  
Technology, Norway 

NYU Langone Health

Pennsylvania State University

Princeton University (2)

Purdue University

Queensland University of Technology, Australia 

Rutgers University (2)

St. Jude Children’s Research Hospital

Scintillon Institute

Sleep Institute, Associação Fundo de Incentivo à 
Pesquisa, Brazil 

Stanford University (5)

Stockholm University, Sweden

Temple University (2)

Texas A&M University

The Francis Crick Institute, U.K.

Touro University

University of Alberta, Canada

University of Amsterdam, The Netherlands

University of Arkansas for Medical Sciences

University of Bordeaux, France (2)

University of California, Berkeley 

University of California, Los Angeles (2)

University of California, San Diego (5)

University of California, San Francisco (5)

University of Cambridge. U.K.

University of Cape Coast, Ghana

University of Houston

University of Iowa

University of Maryland, Baltimore

University of Milan, Italy

University of Minnesota (2)

University of Montpellier, France

University of New Mexico

University of North Carolina at Chapel Hill

University of Pennsylvania (2)

University of Pennsylvania School of Medicine

University of Pisa, Italy,

University of Pittsburgh (2)

University of Queensland, Australia

University of South Carolina

University of Southern California

University of Texas Southwestern  
Medical Center at Dallas

University of Utah (3)

University of Vienna, Austria

University of Virginia,

University of Washington

University of Wisconsin

University of Wisconsin-Milwaukee 

Vanderbilt University (3)

Washington University, St. Louis (2)

Washington University School of Medicine

Wayne State University

Weill Cornell Medical College (2)

West Virginia University 

Yale University (2)

Yale University School of Medicine (3)

2023 Young Investigators Institutional Affiliation at the Time of the Grant
(continued)
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At BBRF’s Scientific Council Dinner, 
Dr. Jeffrey Borenstein awarded 
the annual Klerman & Freedman 
Prizes to five outstanding BBRF 
Young Investigator Grantees for 
their exceptional clinical and basic 
research. The prizewinners are 
selected by committees of the 
Foundation’s Scientific Council.

The researchers were recognized 
for significant findings related 
to schizophrenia, psychosis, 
depression, neurodevelopmental 
disorders, and the biology of the 
brain. Their important work is 
furthering the quest to identify the 
biological roots of mental illness 
to enable the development of new 
diagnostic tools, more effective and 
targeted treatments, and to pave 
the way toward prevention.

The evening concluded with a 
conversation between Dr. Jeffrey 
Borenstein and Dr. Holly Lisanby, 
a BBRF Scientific Council Member 
who is the Director of the Division 
of Translational Research at the 
National Institute of Mental Health. 
They discussed neuromodulation 
and a paper by Dr. Lisanby reviewing 
efforts to improve the safety and 
effectiveness of electroconvulsive 
therapy (ECT).

ANNUAL KLERMAN PRIZE
FOR EXCEPTIONAL  
CLINICAL RESEARCH

Danella M. Hafeman, M.D., Ph.D.
University of Pittsburgh School  
of Medicine

HONORABLE MENTION
Linden Parkes, Ph.D. 
Rutgers University &  
University of Pennsylvania

ANNUAL FREEDMAN PRIZE 
FOR EXCEPTIONAL  
BASIC RESEARCH

Ritchie Chen, Ph.D.
University of California,  
San Francisco

HONORABLE MENTIONS
Madeline Andrews, Ph.D.
Arizona State University

Neir Eshel, M.D., Ph.D. 
Stanford University

At BBRF’s Scientific Council Dinner, Dr. Jeffrey Borenstein with the Klerman & Freedman Prizewinners 
(Neir Eshel, M.D., Ph.D., Linden Parkes, Ph.D., Danella M. Hafeman, M.D., Ph.D., Ritchie Chen, Ph.D.,  
Madeline Andrews, Ph.D.) and Geoffrey Simon 

Presenting the Klerman & Freedman Awards

July 28, 2023

Scientific Council Dinner
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STRIVING TOWARD 
CURES THROUGH 
RESEARCH 
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STRIVING TOWARD 
CURES THROUGH 
RESEARCH 

Visceral sensations, such as heart palpitations, hunger 
pangs, and pain, profoundly shape our mental state and 
behavior. However, physiological theories of emotion, 
proposed over a century ago, have been impossible 
to causally investigate in a controlled and temporally 
precise manner. Dr. Chen is inventing technologies for 
modulating affective and social behaviors, opening up 
new possibilities for treating mental health disorders. 
He has developed a cutting-edge technology that can 
non-invasively control cells throughout the mammalian 
body. He has identified the ultrasensitive and red-
shifted light-sensitive protein called Channelrhodopsin 
ChRmine for non-invasive optogenetic control of 
electroactive cells throughout the brain and body. This 
technology enables transcranial optogenetic control of 
neuromodulator centers in the mouse brain without the 
need for intracranial surgery. Using this technology, he 
was able, non-invasively, to target serotonin neurons in 
the brain’s raphe nucleus to enhance pro-social behavior 
in mice. He has since expanded this work to the heart, 
highlighting the key causal roles that bodily feedback can 
play in influencing emotional behavioral states.

WHAT IS THE CURRENT STATE OF YOUR BBRF 
FUNDED RESEARCH?
The research funded by my BBRF Young Investigator 
grant award has enabled our lab to pursue a range of 
different projects over the last year, about which we are 
very excited.

HOW DO YOUR INTERACTIONS WITH PEOPLE 
LIVING WITH MENTAL ILLNESS AFFECT YOUR 
RESEARCH AND VICE-VERSA?
Many individuals are faced with inadequate therapeutic 
options for treatment-resistant mental health conditions. 
As an engineer, I am interested in developing solutions 
to better diagnose and treat psychiatric and neurological 
disorders.

WHAT HAS BBRF SUPPORT MEANT TO YOUR 
CAREER?
Support from the BBRF strongly encouraged me to 
continue with my research to study the physiological 
basis of emotions.

IN THE BEST POSSIBLE SCENARIO, HOW WOULD 
YOUR WORK IMPACT THE PEOPLE LIVING WITH 
MENTAL ILLNESS AND THEIR FAMILIES?
Recently, a patient, who had been misdiagnosed with 
anxiety for a significant portion of their life, learned that 
they were suffering from dysautonomia, a disorder that 
disrupts the autonomic nervous system. The patient’s 
symptoms, which included a rapid heartbeat, shortness 
of breath, chest discomfort, and an overwhelming sense 
of impending doom, exemplify the idea that “anxiety 
is a rational response when one feels as though their 
body is on the brink of collapse.” While conditions such 
as anxiety are typically categorized under psychiatric 
disorders, the influence of physical feedback on these 
emotional states cannot be overstated. The patient I 
have mentioned expressed a hope that our work, which 
explores the connection between tachyarrhythmias 
and anxiety-like behavior, will inspire further research 
and stimulate discussions about the importance 
of recognizing physical symptoms in the diagnosis, 
understanding, and treatment of mental health 
disorders.

Scientist Spotlight with: Ritchie Chen, Ph.D.
2023 BBRF Freedman Prize for Exceptional Basic Research

2020 BBRF Young Investigator Award

“ I am grateful for the Freedman Prize, an 
unexpected and important milestone in 
my career. This award will remind me of 
the power of engineering technologies 
in driving new approaches for basic 
neuroscience research.”
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Dr. Hafeman’s research focuses on youth diagnosed with 
or who are at risk for bipolar disorder. She is interested 
in understanding clinical and neural mechanisms of risk 
and resilience in these youth, with the goal of preventing 
progression of mood disorders in this vulnerable 
population. Much of her recent work has focused on 
predictors of bipolar disorder in youth at familial risk. In 
two papers, she has described dimensional predictors 
(e.g., anxiety/depression, mood lability, and subthreshold 
manic symptomatology) of a disorder in school-age 
and preschool youth. These prospective analyses have 
important clinical and research implications, describing 
a group of youth at ultra-high risk for the development 
of bipolar disorder. Dr. Hafeman hopes to use these 
data to construct a risk calculator for the development 
of bipolar disorder in at-risk youth, facilitating clinically 
relevant prediction at the individual level. She also aims 
to assess relationships between polygenic risk score and 
onset of bipolar disorder in these at-risk youth.

WHAT IS THE CURRENT STATE OF YOUR BBRF 
FUNDED RESEARCH?
I am very excited to be soon submitting an application 
for an R01 (a federally funded grant that is potentially 
career-sustaining) to follow up on the promising 
findings from my 2019 BBRF award.  I propose to assess 
Within-Person Network Instability (WiPNI) as a potential 
biomarker for bipolar disorder on a larger scale. I have 
presented this work at the World Youth Bipolar Day, and 
the resulting publication is currently in preparation.

HOW DO YOUR INTERACTIONS WITH PEOPLE 
LIVING WITH MENTAL ILLNESS AFFECT YOUR 
RESEARCH AND VICE-VERSA?
I am a physician-scientist, and no matter how well-
funded my research is, I will never stop assessing and 
treating youth and young adults with bipolar disorder. 
I love my job as a psychiatrist in an outpatient setting, 
where I have the privilege of interacting with young 
people and their families, and really watching people 
improve, grow, and flourish. It is these interactions that 
inspire me to do my research: how can we do this better, 
and improve lives more quickly?

WHAT HAS BBRF SUPPORT MEANT TO YOUR 
CAREER?
The BBRF support has provided me with additional 
resources and substantial opportunity during the 
transition to my first R01 and facilitated the collection 
of compelling pilot data for a second R01 submission. I 
really feel that this support has provided a springboard 
for me to go from an “early career” to “mid-career” 
researcher.

IN THE BEST POSSIBLE SCENARIO, HOW WOULD 
YOUR WORK IMPACT THE PEOPLE LIVING WITH 
MENTAL ILLNESS AND THEIR FAMILIES?
I strive to do research that is person-centered and can 
have implications for the individual patient. Ideally, the 
impact of my research will lead to (1) the incorporation 
of biomarkers (e.g., imaging, polygenic risk score) to 
improve assessment and treatment choices for people 
living with bipolar disorder; and (2) improved strategies 
for early intervention (e.g., mindfulness interventions) 
that can change mood trajectories. Fundamental to 
these goals is decreasing stigma toward bipolar disorder 
and other forms of mental illness, through a recognition 
of biological underpinnings and hope for better 
outcomes.

Scientist Spotlight with: Danella M. Hafeman, M.D., Ph.D.
2023 BBRF Klerman Prize for Exceptional Clinical Research

2019 BBRF Young Investigator Award 

“ Winning the Klerman Prize is a tremendous 
honor, and I am humbled to receive this 
prestigious award amongst an amazingly 
talented pool. I am also deeply grateful to 
BBRF for the support to take a risk on an 
innovative idea, as well as the opportunity 
for this recognition—it is incredibly 
meaningful at this point in my career.”
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STRIVING TOWARD 
CURES THROUGH 
RESEARCH 
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BBRF’s annual symposium was held both in-person and virtually in 2023. Five 2023 Outstanding Achievement 
Prizewinners gave presentations on topics that included schizophrenia, obesity and bipolar disorder, pediatric mood 
and anxiety disorders, and cognitive neuroscience.  The symposium also featured a presentation from a speaker 
representing Special Olympics International, the winner of the 2023 Pardes Humanitarian Prize in Mental Health.

This year’s program was reflective of the greatly accelerating pace of discovery in mental health research as well as 
the expanded range of studies the Brain & Behavior Research Foundation has grown to support.

An overview of the entire Symposium was provided by Dr. Carol Tamminga, a BBRF Scientific Council member who 
served as the Symposium moderator.

The entire symposium is available to watch on the BBRF website:

https://bbrfoundation.org/blog/2023-international-mental-health-research-symposium-presentations

2023 INTERNATIONAL MENTAL 

HEALTH RESEARCH SYMPOSIUM

Geoffrey Simon, Dr. Roger McIntyre, Dr. Katie McLaughlin, Dr. Elizabeth Phelps, Dr. Amy Pinkham, Dr. Philip Harvey, Dr. Jeffrey Borenstein, and Dr. Carol Tamminga.
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Self-knowledge in Schizophrenia: 
Importance, Characteristics, and 
Treatment
Philip D. Harvey, Ph.D.
Leonard M. Miller School of Medicine, University of Miami 
VA Medical Center, Miami
BBRF LIEBER PRIZEWINNER FOR OUTSTANDING ACHIEVEMENT IN 
SCHIZOPHRENIA RESEARCH

Social Cognition and Social Difficulties in 
Schizophrenia
Amy E. Pinkham, Ph.D. 
The University of Texas at Dallas
BBRF MALTZ PRIZEWINNER FOR INNOVATIVE AND PROMISING 
SCHIZOPHRENIA RESEARCH

Does Obesity Metastasize to the Brain: 
Implications for Clinical Care and 
Identifying the Causes and Cures for 
Persons Living with Bipolar Disorder
Roger S. McIntyre, M.D., FRCPC 
University of Toronto, Canada
BBRF COLVIN PRIZEWINNER FOR OUTSTANDING ACHIEVEMENT IN 
MOOD DISORDERS RESEARCH

The Long Shadow of Childhood Adversity: 
Implications for Children’s Brain and 
Behavioral Development
Katie McLaughlin, Ph.D.  
University of Oregon 
BBRF RUANE PRIZEWINNER FOR OUTSTANDING ACHIEVEMENT IN 
CHILD & ADOLESCENT PSYCHIATRIC RESEARCH

The Human Amygdala, Threat, and 
Anxiety: Translational Progress and 
Challenges
Elizabeth A. Phelps, Ph.D. 
Harvard University
BBRF GOLDMAN-RAKIC PRIZEWINNER FOR OUTSTANDING 
ACHIEVEMENT IN COGNITIVE NEUROSCIENCE RESEARCH

Minds Matter: Mental Health and  
Intellectual Disabilities
Károly Mirnics, M.D., Ph.D.
Speaking on behalf of Special Olympics International, the 
Pardes Humanitarian Award Prizewinner

 

Presentations

We would also like to thank our 2023 Sponsors

 VIP SPONSOR BRONZE SPONSOR
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The Pardes Humanitarian Prize in  
Mental Health

Bestowed annually since 2014, the Pardes Prize is named in honor of Dr. Herbert 
Pardes, the first recipient of the award. The Prize recognizes a person(s) or 
organization whose humanitarian work is transformative and of great magnitude, 
changing lives and bringing the joy of living to those facing challenges to mental 
health. It was established to honor those who comprehensively care, teach, 
investigate, work, and passionately advocate for improving the mental health 
of society and have had a powerful impact on reducing the pain inflicted by 
psychiatric illness.

The recipient of the Pardes 
Humanitarian Prize in 
Mental Health is chosen by 
a distinguished international 
Selection Committee from 
nominations solicited 
worldwide. The Prize focuses 
public attention on the burden 
of mental illness on individuals 
and on society, and the urgent 
need to expand and enhance 
mental health services in the 
United States and globally.

The 2023 Pardes Humanitarian 
Prize in Mental Health was 
awarded on October 27th 
and honored an extraordinary 
organization. Special Olympics 
International is a leading 
advocate for the inclusion of 
people with disabilities and a 

powerful force in the efforts to reduce stigma and raise awareness about the 
mental health needs of individuals with intellectual disabilities.

The 2023 Honorary Pardes Humanitarian Prize in Mental Health was awarded 
to Dr. Henry Jarecki for his profound humanitarian impact on the world 
through his unique and lasting contribution to preserving academic and 
scientific freedom.

Dr. Károly Mirnics accepting the Pardes Humanitarian Prize 
in Mental Health Award on behalf of Special Olympics 
International from Dr. Jeffrey Borenstein.

PREVIOUS PRIZE WINNERS

2022
Altha J. Stewart, M.D., 
Robert van Voren, FRCPsych (HON)
Honorary Tribute:  
Clubhouse International, Sean Mayberry

2021
Kay Redfield Jamison, Ph.D., Elyn R. Saks, 
J.D., Ph.D., & Charlene Sunkel
Honorary Tribute:  
John M. Davis, M.D.,  
Michael R. Phillips, M.D., MPH, &  
Norman Sartorius, M.D.,Ph.D., FRCPsych

2020
Myrna M. Weissman, Ph.D. 
& Sir Michael Rutter, FRS
Honorary Tribute:  
E. Fuller Torrey, M.D.

2019
William T. Carpenter, Jr., M.D.
Honorary Tribute:  
Cynthia Germanotta &  
Born This Way Foundation

2018
Judge Steven Leifman
Honorary Tribute:  
Suzanne and Bob Wright

2017
Doctors Without Borders/ 
Médecins Sans Frontières
Honorary Tribute:  
Constance E. Lieber

2016
Vikram Patel, Ph.D., F.Med.Sci. &  
Charles F. Reynolds, III, M.D.
Honorary Tribute:  
Senator Edward M. Kennedy

2015
Beatrix (Betty) A. Hamburg, M.D.  
and David A. Hamburg, M.D.
Honorary Tribute:  
Rosalynn Carter

2014
Herbert Pardes, M.D.
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INTERNATIONAL 
AWARDS DINNER

The BBRF International Awards Dinner honored the winners of the Pardes Humanitarian Prize in Mental Health as 
well as the five Outstanding Achievement Prizewinners who are advancing the science that is changing what it means 
to live with a mental illness. Winners are selected by special committees of the BBRF Scientific Council.

LIEBER PRIZE
Outstanding Achievement in Schizophrenia Research

RUANE PRIZE
Outstanding Achievement in Child & Adolescent Psychiatric 
Research

OCTOBER 27, 2023

Philip D. Harvey, Ph.D.
Leonard M. Miller Professor of  
Psychiatry and Behavioral Sciences 
& Senior Health Research Scientist

Leonard M. Miller School of Medicine, 
University of Miami

Senior Health Research Scientist,  
VA Medical Center, Miami

 • BBRF Scientific Council

MALTZ PRIZE
Innovative & Promising Schizophrenia Research

Amy E. Pinkham, Ph.D.  
Professor of Psychology

The University of Texas at Dallas

COLVIN PRIZE
Outstanding Achievement in Mood Disorders Research

Roger S. McIntyre, M.D., FRCPC 
Professor of Psychiatry and  
Pharmacology 
University of Toronto, Canada 
Chairman & Executive Director,  
Brain and Cognition Discovery  
Foundation, Toronto

Professor,  
Guangzhou Medical University, China

• 2007 BBRF Independent Investigator

Katie McLaughlin, Ph.D. 
Executive Director, Ballmer Institute  
Knight Chair and Professor of 
Psychology

University of Oregon 

•  2016 Klerman Prizewinner for  
Exceptional Clinical Research

• 2013 Young Investigator

GOLDMAN-RAKIC PRIZE
Outstanding Achievement in Cognitive Neuroscience

Elizabeth A. Phelps, Ph.D.
Pershing Square Professor of Human 
Neuroscience, Department of  
Psychology 

Harvard University
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Healthy Minds, hosted by BBRF’s President & 
CEO Dr. Jeffrey Borensetin, aims to remove the 
stigma of mental illness and demonstrate that 
with help, there is hope. The series features 
inspiring personal stories from people who 
have experienced mental health issues, as well 
as the latest information from experts on new 
approaches to the diagnosis, treatment, and 
prevention of mental illness.

Healthy Minds is available on PBS stations 
around the U.S. and online at PBS.org.

Season 9 is now available to watch at:  
https://www.pbs.org/show/healthy-minds-with-
dr-jeffrey-borenstein/

Previous seasons can be found online at:  
www.bbrfoundation.org/healthyminds-tv

Season 8 Episodes:
801 –  Chemical Dependency: A Holistic Approach 

to Treatment
802 –  Help for Veterans and Military Families: The 

Headstrong Project
803 –  Schizophrenia: Understanding Diagnosis 

and Treatment
804 –  Suicide Prevention, Part One: What You and 

Your Family Need to Know
805 –  Suicide Prevention, Part Two: What You and 

Your Family Need to Know
806 – Wisdom and Healthy Aging
807 –  Childhood Anxiety and Depression: What 

Every Parent Needs to Know
808 – Eating Disorders: Diagnosis and Treatment
809 – Borderline Personality Disorder
810 –  Bipolar Disorder, Part One: A Conversation 

with Kay Redfield Jamison, Ph.D.
811 –  Bipolar Disorder, Part Two: A Conversation 

with Kay Redfield Jamison, Ph.D.
812 – NAMI: National Alliance on Mental Illness
813 –  Creating Community and Giving Hope: 

Clubhouse International
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In December 2023, the American College of 
Neuropsychopharmacology (ACNP) named 
Jeffrey Borenstein, M.D. as the recipient of its 
2023 Media Award. The award was presented 
at the 62nd Annual Meeting of the ACNP in 
recognition of major contributions to the ed-
ucation of the public about mental illness and 
substance abuse research, and the positive 
impact of research on treatment. The award is 
intended to be an expression of appreciation 
from the College toward outstanding pub-
lic education leaders who provide complete, 
accurate, and unbiased information to society 
about brain diseases.

As noted in the ACNP press release:
Dr. Borenstein’s communications work is exempla-
ry and embodies the nature of the Media Award 
by providing complete, accurate, and unbiased 
information to our society about brain diseases. 

Over the years “Healthy Minds” has won many 
awards, including 17 “Telly” awards and has been 
nominated three times for an “Emmy” award. This 
program performs a service that no other popular 
communications vehicle in any medium performs.

 

By regularly reaching millions of households, it 
delivers urgently needed public information mes-
sages about mental health and the challenges 
of living with mental illnesses. It also humanizes 
the face of both neuropsychiatric research and 
psychiatry practice because of the intimate and 
always approachable way Dr. Borenstein inter-
views his guests. The show is devoid of jargon and 
makes the subject approachable. Importantly, the 
program and its host are consistently hopeful and 
each week Dr. Borenstein opens each episode by 
saying “with help there is hope”; reminding people 
that if they can seek help, they stand to benefit.

The Emmy-nominated series is produced by the Brain & Behavior Research Foundation, presented by Connecticut Public Television (CPTV) and 
distributed by the National Educational Telecommunications Association (NETA). Funding for season 8 was provided by The American Psychiatric 
Association Foundation, The Bank of America Charitable Gift Fund, and The John & Polly Sparks Foundation.

Dr. Borenstein & Healthy Minds Win 2023 ACNP 
Media Award
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Sex Differences in  
Mental Health Disorders
Tuesday, January 10, 2023
Erin S. Calipari, Ph.D. 
Vanderbilt University School of Medicine

Therapeutic Targeting of the Microbiome  
for Neurodevelopmental Disorders
Tuesday, February 14, 2023
Shelly A. Buffington, Ph.D. 
University of Texas Medical Branch

Neuroscience of Stress and Metabolism
Tuesday, March 14, 2023
Rachel Amy Ross, M.D., Ph.D. 
Albert Einstein College of Medicine/ Psychiatric 
Research Institute of Montefiore and Einstein

Changes in Infant Emotion Regulation 
Following Maternal Treatment for Postpartum 
Depression
Tuesday, April 11, 2023
Ryan J. Van Lieshout, M.D., Ph.D., FRCPC 
McMaster University, Canada

How the Brain’s Dopamine Circuitry Helps 
Regulate Cognitive Flexibility and Reward-
Seeking
Tuesday, May 9, 2023
Nikhil Urs, Ph.D. 
University of Florida

Developing New Treatments for Childhood 
Anxiety and OCD: Can Cognitive Control Help 
Kids Grow Out of Illness?
Tuesday, June 13, 2023
Kate D. Fitzgerald, M.D. 
Columbia University

What Genetics is Telling Us About  
Substance Use Disorders
Tuesday, July 11, 2023
Sandra Sanchez-Roige, Ph.D. 
University of California, San Diego

Morning Light Therapy for Tourette’s Disorder
Tuesday, August 8, 2023
Emily Ricketts, Ph.D. 
University of California, Los Angeles

A Precision-Health Approach to  
Bipolar Disorder
Tuesday, September 12, 2023
Sarah H. Sperry, Ph.D. 
University of Michigan

Self-Injurious Thoughts & Behaviors in Youth
Tuesday, October 10, 2023
Mindy Westlund Schreiner, Ph.D. 
University of Utah

Pediatric PTSD:  
Neurobiology and Treatment
Tuesday, November 14, 2023
Ryan J. Herringa, M.D., Ph.D. 
University of Wisconsin-Madison

Understanding Resilience to Schizophrenia 
through Genetics
Tuesday, December 12, 2023
Jonathan Hess, Ph.D. 
SUNY Upstate Medical University

Dr. Jeffrey Borenstein hosts the free monthly “Meet the Scientist” webinar series where leading brain and 
behavior researchers discuss their current work on the latest in new technologies, early intervention 
strategies, and next-generation therapies for mental illness. Each hour-long webinar includes time for 
researchers to answer questions posed by the audience participants. This popular series offers the public  
access to some of the world’s top scientists who discuss their cutting-edge research.  
All webinars are available for viewing on the BBRF website.

The following Webinars were offered in 2023:

 

Meet the Scientist    Webinar Series 
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Helping Children & Adolescents with 
Emotional Problems
A Q&A with Daniel S. Pine, M.D.

Teachers, school counselors and other educational professionals are on the front line of dealing 

with kids with mental health issues and can often be among some of the first people to see 

that a child is struggling. Enhancing the potential for early intervention is important and because 

educational professionals have relationships with students and their families, they are often the 

people who guide students and their families to resources. As educational professionals learn more 

about mental health issues, their ability to make appropriate referrals for evaluation will improve for 

students and their families.

This conversation shared with parents and educators the key symptoms and 

attributes associated with pediatric mood and anxiety disorders. BBRF President 

& CEO Dr. Jeffrey Borenstein and Dr. Daniel Pine discussed novel insights for 

improving treatment and offered tools to help families and educators address 

how best to help children and teens with emotional issues. The webinar also 

highlighted particularly pressing questions in research on pediatric mood and 

anxiety disorders and discussed future research.    

The webinar is available on the BBRF website:  
https://bbrfoundation.org/event/helping-children-adolescents-emotional-problems

Daniel S. Pine, M.D.
Chief, Emotion and Development Branch

Chief, Child and Adolescent Research in the Mood  
and Anxiety Disorders Program

National Institute of Mental Health (NIMH)

This special webinar was broadcast via Zoom on  
November 30, 2023.
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In 2019, the Moritz Hilder Innovative Brain Research Fund was 
established by the Trustee of the Jane Hilder Harris Trust with an endowment 
gift of $3.5 million. It was created to preserve and honor the memory of Moritz 
Hilder, the father of the late Jane Hilder Harris.

This generous endowment will be held in perpetuity to advance medical 
research with the objective of gaining a basic understanding of post-traumatic 
stress disorder (PTSD) and its prevention, treatment and cure. Primary 
emphasis will be given to research involving innovative concepts where, 
although there may be a high risk of failure, the rewards of success would 
be substantial, and to researchers who typically would not be in a position to 
secure funding from more traditional funding sources.

The Moritz Hilder Innovative Brain Research Fund is held in a professionally 
managed, separate endowment fund. On an annual basis, 5% of the 
endowment fund will be expended to support PTSD research. A special 
committee of the BBRF Scientific Council selects which BBRF Grants will be 
funded by this Endowment. In 2023, the Endowment provided $197,008 for 
the funding of six PTSD research projects.

We are deeply honored to have received this generous and impactful gift.
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Your support this year enabled us to fund $10.3 million to scientists looking 
for better treatments, cures, and methods of prevention for mental illness.

Since 1987, in partnership with you, our donors, BBRF has awarded more 
than $450 million to fund more than 6,500 grants to more than 5,400 
leading scientists around the world.

With your help BBRF has been able to foster new research pathways that 
led to transformative breakthroughs. We deeply appreciate your support 
and commitment to advance psychiatric research.

THANK YOU  
TO OUR 
DONORS
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Many BBRF donors have a very personal interest 
in brain and behavior research. They know from 
often difficult, first-hand experience the devastation 
mental illness can bring upon family and friends, and 
they know that research will ultimately bring about 
better understanding and treatments.

Our Research Partners Program offers donors 
the opportunity to personally select and support 
scientists based on various criteria, including, but 
not limited to, illness specialty area or specific 
institutions, or a combination of these. Researchers 
are selected by the donor (our Research Partner) 
after members of our all-volunteer Scientific Council 
have conducted an independent peer review of 
the submitted applications and have made their 
recommendations for grant awards. 

The Research Partners Program enables donors 
to choose among the best and brightest scientists 
and the most promising, cutting-edge proposals in 
mental illness research. 

The results from these studies often provide the 
pilot data needed to apply for much larger federally 
funded grants (from the National Institute of Mental 
Health and the N.I.H., for example). 

To date the BBRF Research Partners Program has 
funded more than 1,500 research grants.

To learn more about the Research Partners 
Program, please contact us at 646-681-4889 or 
researchpartner@bbrfoundation.org.

Visit us at bbrfoundation.org/
researchpartners.

BENEFITS OF 
BECOMING A  
RESEARCH  
PARTNER

Barbara Toll 
BBRF Board Member & Research Partner
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Research Partners Program

JAN ABRAMS 
Jan Abrams Investigators

Young Investigator
Aparna Bhaduri, Ph.D.
University of California, Los Angeles
Young Investigator

Rachel D. Reetzke, Ph.D.
Hugo W. Moser Research Institute at 
Kennedy Krieger, Inc — Johns Hopkins 
University

LYNN & JOEL ALTSCHUL
Jon Altschul Investigators

Young Investigator
Anouar Khayachi, Ph.D.
McGill University

Young Investigator
Heidi Catherine Meyer, Ph.D.
Boston University

ARAMONT CHARITABLE 
FOUNDATION
Aramont Charitable Foundation 
Investigator

Young Investigator
Xingjian Zhang, Ph.D.
University of California, Los Angeles

ANONYMOUS 

Young Investigator
Lindsay D. Oliver, Ph.D.
Centre for Addiction & Mental Health 
University of Toronto

ANONYMOUS 

Young Investigator
Andrea Boscutti, M.D.
University of Texas Health — Houston

SIDNEY R. BAER, JR. FOUNDATION
Sidney R. Baer, Jr. Foundation 
Investigator

Young Investigator
David Benrimoh, M.D.
Douglas Mental Health University Institute

BARRETTA FAMILY FOUNDATION
Gina & Russell Barretta Investigator

Young Investigator
Neal D. Amin, M.D., Ph.D.
Stanford University

BARBARA & MICHAEL BASS
Barbara and Michael Bass Investigator

Young Investigator
Guusje Collin, M.D., Ph.D.
Radboud University

JAN & BARRY BRANDT
Brandt Family Investigator

Young Investigator
Tyler Prestwood, M.D., Ph.D.
Stanford University

FREDERICK & ALICE COLES AND 
THOMAS & NANCY COLES
Frederick & Alice Coles and Thomas & 
Nancy Coles Investigators

Young Investigator
Sarah H. Sperry, Ph.D.
University of Michigan

Young Investigator
Joongkyu Park, Ph.D.
Wayne State University

ANONYMOUS
The Quincy Ells Fund Investigator

Young Investigator
Megan A. Boudewyn, Ph.D.
University of California, Santa Cruz

ANONYMOUS
Nathan And Phyllis Goodman 
Investigators

Young Investigator
Nicole M. Benson, M.D.
McLean Hospital - Harvard University

Young Investigator
Garrett A. Kaas, Ph.D.
Vanderbilt University Medical Center

ANONYMOUS
Dana W. Investigators

Young Investigator
Stephanie L. Hickey, Ph.D.
Michigan State University

Young Investigator
Toby Pillinger, Ph.D.
Institute of Psychiatry/King’s College 
London

BOB & RITA ELMEN FAMILY 
FOUNDATION
Bob & Rita Elmen Family Foundation 
Investigator

Young Investigator
Ana P. Silva, Ph.D.
Centre for Addiction and Mental Health — 
University of Toronto

FAMILIES FOR BORDERLINE 
PERSONALITY DISORDER RESEARCH
Families For Borderline Personality 
Disorder Research Investigators

Young Investigator
Lois W. Choi-Kain, M.D.
McLean Hospital - Harvard University

Young Investigator
Sarah Kathryn Fineberg, M.D., Ph.D.
Yale University

Young Investigator
Fabian Streit, Ph.D.
Central Institute of Mental Health, 
Mannheim — University of Heidelberg

Young Investigator
Jenna M. Traynor, Ph.D.
McLean Hospital — Harvard University

GRACE JONES RICHARDSON FAMILY 
FOUNDATION
GJR Foundation Investigator

Young Investigator
Dong Liu, Ph.D.
Columbia University
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JUDY GENSHAFT &  
STEVEN GREENBAUM
Genshaft & Greenbaum Investigators

Young Investigator
Laura A. Berner, Ph.D.
Icahn School of Medicine at Mount Sinai

Young Investigator
Tina Chou, Ph.D.
Massachusetts General Hospital — 
Harvard University

Young Investigator
Fernando Midea Cuccovia V. Reis, Ph.D.
University of California, Los Angeles

Young Investigator
Stefanie R. Russman Block, Ph.D.
University of Michigan

Young Investigator
Akina Umemoto, Ph.D.
Montclair State University

STEVEN, SALLY & ISABEL GRIMES
Steven, Sally and Isabel Grimes 
Investigator

Young Investigator
Juliet B. Edgcomb, M.D., Ph.D.
University of California, Los Angeles

JOHN KENNEDY HARRISON II
John Kennedy Harrison Investigator

Young Investigator
Rasmus Herlo, Ph.D.
Columbia University

MIRIAM KATOWITZ
Katowitz Investigators

Young Investigator
Chris Greene, Ph.D.
Trinity College, Dublin

Young Investigator
Jia Guo, Ph.D.
Columbia University

ROSALIE KATZ FAMILY FOUNDATION
Rosalie & Daniel Katz Family 
Investigators

Young Investigator
Amy Peters, Ph.D.
Massachusetts General Hospital —  
Harvard University

Young Investigator
Aiste Lengvenyte, M.D.
University of Montpellier

BARBARA, CHRIS &  
KIMBERLY KENNY
Kenny Family Investigators

Young Investigator
Melanie J. Grubisha, M.D., Ph.D.
University of Pittsburgh

Young Investigator
Robert G. Mealer, M.D., Ph.D.
Oregon Health &  Science University

LAKESIDE INDUSTRIES/LEE FAMILY
Jeanne Marie Lee Investigators

Young Investigator
Joana Ferreira, Ph.D.
Center for Neuroscience and Cell Biology 
(CNC)

Young Investigator
Jonathan Hess, Ph.D.
The Research Foundation for the State 
University of New York, Upstate Medical 
University

Young Investigator
Dalia Khalil, Ph.D.
Wayne State University

Young Investigator
Alexandra S. Klein, Ph.D.
University of California, San Francisco —  
The J. David Gladstone Institutes

Young Investigator
Sayan Nandi, Ph.D.
Howard University

Young Investigator
Kirsten E. Schoonover, Ph.D.
University of Alabama at Birmingham

Young Investigator
Johanna Seitz-Holland, M.D., Ph.D.
Brigham and Women’s Hospital, Inc. —  
Harvard University

DANA &TIMOTHY O’KEEFE
Karen Seykora Memorial Investigator

Young Investigator
Gil D. Hoftman, M.D., Ph.D.
University of California, Los Angeles

P&S FUND
P&S Fund Investigators

Young Investigator
Yuen Siang Ang, Ph.D.
The Agency for Science, Technology & 
Research (A*STAR), Singapore

Young Investigator
Ryan T. Ash, M.D., Ph.D.
Stanford University

Young Investigator
Liza Ashbrook, M.D.
University of California, San Francisco — 
The J. David Gladstone Institutes

Young Investigator
Susanna Molas Casacuberta, Ph.D.
University of Colorado, Boulder

Young Investigator
Flurin Cathomas, M.D.
Icahn School of Medicine at Mount Sinai

Young Investigator
Samuel William Centanni, Ph.D.
Wake Forest University Health Sciences

Young Investigator
Kenny L. Chan, Ph.D.
Icahn School of Medicine at Mount Sinai

Young Investigator
Ana Paula Costa, Ph.D.
Weill Cornell Medical College

Young Investigator
Jinye Dai, Ph.D.
Icahn School of Medicine at Mount Sinai

Young Investigator
Manoela V. Fogaça, Ph.D.
University of Rochester

Research Partners Program
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Young Investigator
Livea D. Godoy, Ph.D.
Aarhus University

Young Investigator
Simon B. Goldberg, Ph.D.
University of Wisconsin

Young Investigator
Marito Hayashi, Ph.D.
Harvard Medical School 
Harvard University

Young Investigator
Frankie D. Heyward, Ph.D.
Beth Israel Deaconess Medical Center —  
Harvard University

Young Investigator
Frederick L. Hitti, M.D., Ph.D.
University of Texas Southwestern 
Medical Center at Dallas

Young Investigator
Inge R. Holtman, Ph.D.
University Medical Center, Groningen

Young Investigator
Kyle D. Ketchesin, Ph.D.
University of Pittsburgh

Young Investigator
Mudasir A. Khanday, Ph.D.
Beth Israel Deaconess Medical Center

Young Investigator
Ji-Woon Kim, Ph.D.
Kyung Hee University, South Korea

Young Investigator
Sabine Krabbe, Ph.D.
Deutsches Zentrum für Neurodegenerative                      
Erkrankungen e. V. (DZNE)

Young Investigator
Nan Li, Ph.D.
University of Texas Southwestern Medical 
Center at Dallas

Young Investigator
Chiara Maffei, Ph.D.
Massachusetts General Hospital —  
Harvard University

Young Investigator
Sara Pinto dos Santos Matias, Ph.D.
Harvard University

Young Investigator
Indira Mendez-David, Ph.D.
Paris-Saclay University

Young Investigator
Brittany D. Needham, Ph.D.
Indiana University

Young Investigator
Massimiliano Orri, Ph.D.
McGill University

Young Investigator
Eric M. Parise, Ph.D.
Icahn School of Medicine at Mount Sinai

Young Investigator
Zachary T. Pennington, Ph.D.
Icahn School of Medicine at Mount Sinai

Young Investigator
Santosh Pothula, Ph.D.
The Broad Institute of MIT &Harvard

Young Investigator
Tara Raam, Ph.D.
University of California, Los Angeles

Young Investigator
Ryan Rampersaud, M.D., Ph.D.
University of California, San Francisco —  
The J. David Gladstone Institutes

Young Investigator
Emma K. Stapp, Ph.D.
George Washington University

Young Investigator
Anna Schroeder, Ph.D.
University of Freiburg

Young Investigator
Thomas Steinkellner, Ph.D.
Medical University of Vienna

Young Investigator
Kristin L. Szuhany, Ph.D.
New York University

Young Investigator
Michael L. Wallace, Ph.D.
Boston University

Young Investigator
Meiyan Wang, Ph.D.
Salk Institute for Biological Studies

Young Investigator
Frances Xia, Ph.D.
University of California, San Francisco —  
The J. David Gladstone Institutes

Young Investigator
Xinzhu Yu, Ph.D.
University of Illinois Chicago

Young Investigator
Peng Zhong, Ph.D.
University of Nebraska Medical Center 
University of Nebraska

KELLY SEPCIC PFEIL & DAVID PFEIL
The Pfeil Foundation Investigators

Young Investigator
Marjolein E.A. Barendse, Ph.D.
Erasmus Medical Center —  
University Medical Center Rotterdam

Young Investigator
Daniel S. Barron, M.D., Ph.D.
Brigham and Women’s Hospital, Inc. —  
Harvard University

Young Investigator
Jennifer J. Donegan, Ph.D.
Dell Medical School, University of Texas at 
Austin

Young Investigator
Anna J. Finley, Ph.D.
University of Wisconsin-Madison

Young Investigator
Bart N. Ford, Ph.D.
Oklahoma State University Center for 
Health Sciences

Young Investigator
Patrick R. Sweeney, Ph.D.
University of Illinois at Urbana-Champaign

LESLIE, MICHAEL &  
CHRISTOPHER ROSS
The Alan G. Ross Memorial Investigator

Young Investigator
Charles P. Lewis, M.D.
University of Minnesota

Research Partners Program
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SUSAN & SARAH SALICE
The Salice Family Investigators

Young Investigator
Rebekah S. Huber, Ph.D.
Oregon Health and Science University

Young Investigator
Debora Masini, Ph.D.
Stockholm University

Young Investigator
Anna Robinson Van Meter, Ph.D.
New York University School of Medicine —  
New York University

MEDHAT F. SAMI FOUNDATION, INC

Young Investigator
Judit García-González, Ph.D.
Icahn School of Medicine at Mount Sinai

ELLEN SCHAPIRO &  
GERALD AXELBAUM 
Ellen Schapiro & Gerald Axelbaum 
Investigators

Young Investigator
Aaron Michael Bornstein, Ph.D.
University of California, Irvine

Young Investigator
Xiaomo Chen, Ph.D.
University of California, Davis

Young Investigator
Kirsten Elizabeth Gilbert, Ph.D.
Washington University, St. Louis

Young Investigator
Iakovos Lazaridis, Ph.D.
Massachusetts Institute of Technology

Young Investigator
Behrang Mahjani, Ph.D.
Icahn School of Medicine at Mount Sinai

Young Investigator
Michelle E. Stepan, Ph.D.
UPMC — University of Pittsburgh School of 
Medicine — University of Pittsburgh

Young Investigator
Alex Tang, Ph.D.
University of Western Australia

Young Investigator
Brian Zaboski, Ph.D.
Yale University

HARVEY M. SCHWARTZ
 
Young Investigator
Juan L. Molina, M.D.
University of California, San Diego

SCOTT-GENTLE FOUNDATION
Scott-Gentle Foundation Investigators

Young Investigator
Emilia Favuzzi, Ph.D.
Yale University School of Medicine —  
Yale University

Young Investigator
Qingyun Li, Ph.D.
Washington University School of Medicine

JOHN & POLLY SPARKS FOUNDATION
John & Polly Sparks Foundation 
Investigators

Young Investigator
Jessica Lynn Bolton, Ph.D.
Georgia State University

Young Investigator
Melissa L. Caras, Ph.D.
University of Maryland

Young Investigator
Sarah M. Clark, Ph.D.
University of Maryland, Baltimore

Young Investigator
Carlos Fernandez-Pena Acuna, Ph.D.
St. Jude Children’s Research Hospital

Young Investigator
Simone P. Haller, Ph.D.
National Institute of Mental Health  
(NIMH/NIH)

Young Investigator
Antonia N. Kaczkurkin, Ph.D.
Vanderbilt University

Young Investigator
Nisha Raj, Ph.D.
Emory University

DANA & BILL STARLING
Gregory & Tyler Starling Investigators

Young Investigator
Tina D. Kristensen, Ph.D.
Center for Clinical Intervention & 
Neuropsychiatric Schizophrenia Research 
(CINS, CNSR)

Young Investigator
Maria Rogdaki, M.D., Ph.D.
King’s College London

Young Investigator
Alejandro M. Trujillo, Ph.D.
Icahn School of Medicine at Mount Sinai

BARBARA  STREICKER
Barbara Streicker Investigator

Young Investigator
Linden M. Parkes, Ph.D.
University of Pennsylvania

EVELYN TOLL FAMILY FOUNDATION
Evelyn Toll Family Foundation 
Investigators

Young Investigator
Alexis E. Cullen, Ph.D.
King’s College London

Young Investigator
Sunny Xiaojing Tang, M.D.
Zucker Hillside Hospital Campus of the 
Feinstein Institute for Medical Research

Young Investigator
Jorien Treur, Ph.D.
University of Amsterdam

VITAL PROJECTS FUND INC.
Vital Projects Fund Inc. Investigators

Young Investigator
Venkat Bhat, M.D.
University of Toronto

Young Investigator
Nadia Cattane, Ph.D.
IRCCS Centro San Giovanni di Dio 
Fatebenefratelli

Young Investigator
Emily S. Finn, Ph.D.
Dartmouth College —  
Dartmouth-Hitchcock Medical Center

Research Partners Program
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Young Investigator
Nicholas A. Hubbard, Ph.D.
University of Nebraska — Lincoln

Young Investigator
Giorgia Michelini, Ph.D.
University of California, Los Angeles

Young Investigator
Alexey Ostroumov, Ph.D.
Georgetown University

Young Investigator
Catherine Jensen Pena, Ph.D.
Princeton University

W III FOUNDATION
W III Foundation Investigators

Young Investigator
Sean M. Nestor, M.D., Ph.D.
Sunnybrook Health Sciences Centre —  
University of Toronto

Young Investigator
Melinda Westlund Schreiner, Ph.D.
University of Utah

Young Investigator
Yun Wang, Ph.D.
Duke University

THE WALDER FAMILY CHARITABLE 
FUND
The Walder Family Investigators

Young Investigator
Lindsay R. Halladay, Ph.D.
Santa Clara University

Young Investigator
Miles Wischnewski, Ph.D.
University of Minnesota

Young Investigator
Mario Alexander Penzo, Ph.D.
National Institute of Mental Health  
(NIMH/NIH)

ANONYMOUS
Zorich Family Investigators

Young Investigator
Karmel Choi, Ph.D.
Massachusetts General Hospital 
Harvard University

Young Investigator
Angela Fang, Ph.D.
University of Washington

Young Investigator
Caroline P. Hoyniak, Ph.D.
Washington University, St. Louis

Young Investigator
Emilia M. Lefevre, Ph.D.
University of Minnesota

Young Investigator
Megan K. Mueller, Ph.D.
Tufts University

Young Investigator
Andrea Reiter, Ph.D.
University Hospital Würzburg

Young Investigator
Sarah A. Thomas, Ph.D.
Bradley Hospital — Brown University

Research Partners Program
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With the support of family, friends and your 
community, you can make a difference in the 
fight against mental illness. The Brain & Behavior 
Research Foundation relies on the generosity 
of our donors to help fund leading brain and 
behavior research. You fuel the hope and promise 
of future discoveries that will improve the lives of 
those living with a mental illness. 100% of all donor 
contributions for research are invested in research 
grants. When you hold a fundraiser, you play a key 
role in helping us fund research toward improved 
treatments, cures, and methods of prevention for 
our loved ones. 

“ Every event brings us that 
much closer to a day free of 
mental illness. Thank you for 
partnering with BBRF.” 

– Jeffrey Borenstein, M.D.
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$100,000+
BEHAVIOUR INTERACTIVE INC.
Internet Campaign

$50,000+
ARMANI FASHION EVENT
Florida

HIKE FOR MENTAL HEALTH 
United States

ANNUAL LET THE SUN SHINE  
RUN/WALK
Kathy & Curt Robbins
Minnesota

$10,000+
ORANGE THEORY
Northeast United States

TEAM DANIEL
New York

TEE TURTLE 
Internet Campaign

15FIVE
Internet Campaign

THAT 5K – TRAN COOK MEMORIAL 
Indiana

KRUSELL NELSON FAMILY WALK FOR 
MENTAL ILLNESS CURE
Peggy Krusell & Eric Nelson
Virginia

WILL WOOD, LLC
WILLIAM J. COLLIGAN
Pennsylvania 

$5,000+
FACEBOOK FUNDRAISING
Internet Campaign

HOPE FOR LIFE — FRITZLEN & LEAHY 
MEMORIAL
Internet Campaign

MANATHON
Mana Talent Group
Internet Campaign

STARLING FUND
Internet Campaign

$1,000+
BROOKLINE YOUTH TUTORING AND 
ENRICHMENT
Massachusetts

CHRISSY’S WISH
Linda & Mario Rossi
New York

EUROPEAN INTERNATIONAL 
FOOTBALL CHAMPIONSHIP
Germany
Internet Campaign

GLDN, INC.
Dree Pike
Internet Campaign

GOLDEN GODDESS ONLINE GAMING
Internet Campaign

HIZE’NLOWZ, LLC
Internet Campaign

MARCH COMEDY MADNESS
Josh Filipowski
Massachusetts

MULTIPASS, INC.
Colorado

PHI KAPPA PSI UNIVERSITY OF 
DELAWARE
Internet Campaign

POKER CHARITY TOURNAMENT
Hunter Kaucky
New York

RPG CROSSING FUNDRAISER
Mark Englehardt
Canada

VITAL APPAREL
Hung Dao & Alex Kozub
Internet Campaign

WANDER PROJECT RACE
Internet Campaign

WEAR GREEN SELDAY
New Jersey
 

$500+
AVID DESIGNS BY ALISSA
Utah

BE YOUR POSSIBLE PETER’S RUN
New York

EMPLOYEES OF THE PENN’S WAY 
CAMPAIGN
Pennsylvania

EYE SIGHT BOOK, TIMOTHY GILLIS
Virginia

HIDDEN VALLEY ROAD BOOK, KOLKER
Internet Campaign

LUNA AND LOKI DESIGN
Internet Campaign

PHILBRICK, LLC HONORING JOEL NEELY
Internet Campaign

TUFTE & CRESPO WEDDING
Minnesota

Team Up for Research
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DONORS
 
Distinguished $250,000+

Rollin A. Armer Trust
Borrego Foundation
William F. Byerley, M.D.
The Carmel Hill Fund
The Katherine W. Cook Trust
The Essel Foundation, Inc.
Janice Latham Special  
 Needs Trust
Mr. and Mrs. Milton Maltz
P&S Fund
Roy H. and Natalie C. Roberts  
 Family Foundation
The Estate of Hilda R.  
 Studebaker
The Margaret Rose  
 Tascon-Alonso Living Trust
The Estate of Daniel Keith  
 Kimbro
The Carl Wallenmeyer Trust
WoodNext Foundation

Benefactors $100,000+

Anonymous

Mr. Gerald Axelbaum and  
 Ms. Ellen J. Schapiro
Behaviour Digital / Interactive, 
 Inc.
Create Tailwind Foundation
Robert and Rita Elmen  
 Foundation
Head Family Charitable  
 Foundation
Jewish Federation of  
 Metropolitan Chicago
Committee for Jackie J. Kiser
The Estate of Gertrude L.  
 Kornfein
Lakeside Industries, Inc./Lee  
 Family
The Estate of Susan  
 Lasker-Brody
The Peter and Carmen Lucia  
 Buck Foundation (PCLB)
The Pfeil Foundation, Inc.
The San Francisco  
 Foundation
Dr. and Mrs. Mark Silver
The John and Polly Sparks  
 Foundation
The Evelyn Toll Family  
 Foundation
Vital Projects Fund, Inc.

Pacesetters  $50,000+

Anonymous
The Clausen Family  
 Foundation
Dr. and Mrs. Thomas B.  
 Coles, Jr.
Mr. and Mrs. Robert W. 
 D’Alelio
Beth and Rob Elliott
HIKE for Mental Health, Inc.
Miriam E. Katowitz, C.P.A.
The Chris & Melody  
 Malachowsky Family  
 Foundation
Mr. and Mrs. John R.  
 Osterhaus
The Constance L. Paul  
 Legacy Fund
The Salice Family Foundation
Ms. Nancy L. Sheehy
Ms. Andrea R. Graham and  
 Mr. Geoffrey A. Simon
Mr. Jason D. Stipanov and  
 Ms. Amy Tisler
Dr. and Mrs. Douglas A. Treco
The Estate of Dr. Joseph  
 W. Verhey
The Walder Family Charitable 
 Trust
The Weisman Family  
 Foundation

Leaders $25,000+

Anonymous (2)
The 7M Ranch Fund
Aramont Charitable 
 Foundation
Mr. and Mrs. Daniel Attias
The Sidney R. Baer, Jr. 
 Foundation
The Benevity Community  
 Impact Fund
Mr. and Mrs. Barry J. Brandt
Jeffrey J. and Mary E. Burdge  
 Charitable Trust
Henry J. Carson Revocable  
 Trust
Dauten Family Foundation
The Dozen Dimes  
 Foundation, Inc.
Mrs. Mary Ann Ehrlich
The Elliott Family Foundation
Ms. Karin Epstein Kuhns
Falconwood Foundation, Inc.
The Gay Libertarian Fund

Dr. Judy L. Genshaft and  
 Mr. Steven Greenbaum
Ms. Gail M. Gouvea
Mr. and Mrs. Alan  
 Hammerschlag
Mr. John K. Harrison II
The Henry & Anne Huber  
 1999 Trust
The Estate of Donald W.  
 Huskey
The Kaplen Foundation
The Rosalie Katz Family  
 Foundation, Inc.
The Ina Kay Foundation
Dr. Barbara Kenny and  
 Mr. Christopher L. Kenny
Mrs. Helen Lowenstein
Ms. Anne Macdonald
Carole and Harvey Mallement
Lee & Bob Peterson  
 Foundation, Inc. / Sunshine  
 from Darkness
Ms. Riska Platt-Wanago
Mr. and Mrs. Curt Robbins
The SandCastle Foundation
The Scott-Gentle Foundation,  
 Inc.
Siebenthaler Foundation
Mrs. Barbara K. Streicker
Mr. and Mrs. William B. Tausig

Patrons $10,000+

Anonymous (2)
The Albert Family Fund
ALH Foundation
Alpine Saxon Woods, LLC
Mrs. Lillian L. Anderson
Ms. Pamela J. Andrews
The Auslander Family 
Foundation, Inc.
Ms. Lisa Ball
The Alben F. Bates & Clara G.  
 Bates Foundation
Mr. and Mrs. Donald M. 
Boardman
Ms. Sharon E. Bowyer
Mrs. Janet Brandon and  
 Mr. David Brandon III
Bright Funds
The Elise and Andrew  
 Brownstein Charitable Trust
Ms. Ashley Case
The Fred Craves Family 
Foundation

Ms. Patricia A. DiIanni and  
 Mr. Donald G. Simons
Julian I. and Hope R. Edison  
 Foundation, Inc.
The Gloria & Hilliard Farber  
 Foundation
Ms. Laura Finn
Flaxman Family Charitable 
 Trust
The Joseph and Susan Gatto  
 Foundation
Giorgio Armani Corporation
Give Lively Foundation, Inc.
John W. Gonzalez, M.D.
D.W. Gore Family Foundation
Mr. James R. Ingram and  
 Ms. Sheila Grant
Green Foundation
Ms. Gail Greenlee
Mr. and Mrs. John E. Hart
Mr. and Mrs. Kenneth M.  
 Harvey
Marilyn G. Harwood Fund
The Henry Foundation, Inc.
Ms. Jennifer Hinds
Mr. and Mrs. Larry J. Hinman
The Estate of Darlene B. 
 Huszti
Independent Charities of  
 America
Mrs. Florence K. Jackson
The Rona Jaffe Foundation
Henry G. Jarecki, M.D.
Ms. Janet Katz
J.C. Kellogg Foundation
The Kelly Foundation
Quentin J. Kennedy 
Foundation
Mr. and Mrs. Jack L. Knicely
Mr. Shane D. Kucera
The Lavin Family Foundation, 
 Inc.
Ms. Sharon Lee
Mr. and Mrs. John F. Lohmeier
Mr. Lawrence E. Liese and  
 Ms. Susan A. Luerich
Mr. Keith C. Magee
Mr. and Mrs. Wesley 
McDonald
Mr. and Mrs. William J.  
 Megowen
Morgan Stanley Global  
 Impact Funding Trust, Inc.
Ms. Diane Muccigrosso
Mr. and Mrs. Eric W. Murchison
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Patrons (continued)

Mr. and Mrs. Rodger L. Nelson
NOTYNOG Charitable Fund
Eugene & Bonnie Nugent Foundation
Mark D. Olson, Esq.
The Lee & Herman Ostrow Family  
 Foundation
Mrs. Mary J. Pedrosa
Mr. Michael Priven
Mrs. Hiroko Rawald
Mr. and Mrs. Matthew L. Renner
Mr. and Mrs. Steven P. Rosenmutter
Medhat F. Sami Foundation, Inc.
The Carolyn W. Sanger Living Trust
Schwab Charitable Fund
The Anthony M. and Lea Scibelli  
 Charitable Foundation Trust
Yvette I. Sheline, M.D.
Mr. and Mrs. Daniel R. Simon
Smith Richardson Foundation, Inc.
Supreme Council Benevolent Foundation
Team Daniel Running for Recovery from  
 Mental Illness, Inc.
Teapot Foundation
TeeTurtle, LLC
The Thom Family Foundation, Inc.
Tulchin Family Foundation
LR Tullius, Inc.
WCG - MedAvante-ProPhase, Inc.
Dr. Myrna M. Weissman and  
 Dr. James C. Frauenthal
Will Wood, LLC

Sponsors $5,000+

Anonymous (4)
Mr. Thomas L. Anderson
Arbor Assays, Inc.
Mr. and Mrs. Joel Arnow
Ms. Marybeth Barraclough
Barretta Family Foundation
Ms. Marta J. Bennett
Mr. and Mrs. Thomas M. Bergers
Betagole Family Foundation, Inc.
Bitly, Inc.
Mr. and Mrs. Martin H. Borell
Dr. and Mrs. Jeffrey Borenstein
David Broad Fund for Brain Research
The Paul T. Burke Family Trust
Ms. Sally F. Cameron
Mr. and Mrs. John B. Carew
Carolyn’s Fund
Dr. Peter Coleman and Ms. Leah F. Doyle

Mrs. Jane Colman
Mary Cooney & Edward Essl Foundation
Ms. Judith M. Craig
Mrs. Joy Davis
Mr. Henri F. de Corn
Mr. and Mrs. William R. Dodds, Jr.
Trust Under The Will of Elmer J. Dreher
Mr. and Mrs. Thomas H. Duncan
Mr. and Mrs. Richard A. Edwards
Hyman & Susan Feldman Family  
 Foundation
Ms. Annie Fisher-Levine
The Thomas and Jerrice Fritzlen Family  
 Charitable Fund
Ms. Jacqueline Fuehrer
Mr. and Mrs. David S. Furman
Mrs. Kathleen E. Furness and  
 Dr. Gary Furness
The Joseph and Anna Gartner  
 Foundation
Ms. Mary T. Gilbert
Mr. and Mrs. Thomas G. Gillis
Mrs. Theresa Gunnlaugsson
Philip D. Harvey, Ph.D.
David and Sharon Herzer
I See A Foundation
IPG Health Network
Dr. and Mrs. Mervyn Israel
Ms. Nancy Jen
Mr. and Mrs. Mitchell Johnson
Mr. and Mrs. Thomas K. Johnson
Mr. David K. Johnston
Ryan Joiner Foundation, Inc.
Arjun Kashmag Foundation
Mr. and Mrs. William Kellner
Mr. and Mrs. William R. Kennington, Jr.
Mr. Randall Laurence
Ms. Myngoc Le
Ms. Callie Londo
Ms. Victoria Mah
Ms. Elizabeth A. Maher
Mr. and Mrs. Larry Margolis
Thomas G. and Andrea Mendell  
 Foundation
Meta Platforms, Inc.
Mr. and Mrs. Scott D. Michelich
The Minneapolis Foundation
Dr. Sidney Moon
Mr. and Mrs. Daniel Mueller
Mr. and Mrs. Claude Nassif
Mr. Eric H. Nelson and  
 Ms. Peggy J. Krusell
Mr. Ellis M. Oppenheim and  
 Dr. Lois L. Oppenheim

Patrick Engineering, Inc.
PayPal Giving Fund
Mr. Alan G. Pierce
Ms. Mary Pilkington-Hills
Mr. Daniel Pipinich
Rabaut Family Foundation
Mr. Marc R. Rappaport
Mr. Adam Ratajczak
Mrs. Michelle J. Reisman
Ms. Karen Rich
Mr. Timothy P. Richey
Irene Ritter Foundation
Mrs. Ellen A. Rosen
Mrs. Paula E. Ruch
Mrs. Sarah L. Schnarr
Mr. and Mrs. Ronald G. Sefried
Ms. Emily J. Segal and Mr. Andrew D. Ellis
Elinor Beidler Siklossy Foundation
The Arnold Simonsen Family Charitable  
 Foundation, Inc.
The Abraham & Beverly Sommer  
 Foundation
Kenneth H. Sonnenfeld, Ph.D., J.D.
Mr. and Mrs. William N. Starling, Jr.
Unidentified Stock or Gift
Mrs. Marilyn Waldman
Wellington Shields & Company, LLC
Mr. and Mrs. Harvey Wertheim
The Westley and Buttercup Fund
The White Family Foundation
Mr. and Mrs. Steven A. Wils
Wooley Family Foundation, Inc.
Edward N. and Gladys P. Ziegler  
 Private Foundation, Inc. 

Associates $1,000+

Anonymous (11)
Mr. Mario A. Abate
Susan Abbott, M.D.
Mr. Howard Abramoff and  
 Dr. Hinda Abramoff
Mr. Joel H. Abrams and  
 Dr. Robin H. Abrams
Ms. Wesal Abualkhair
Ms. Tamara D. Alairys
Ms. Amy L. Alexander
Mr. Jeff S. Alexander and  
 Ms. Jocylyn Bailin
Ms. Sondra Alexander
Mr. and Mrs. Charles E. Allen
Allen Forest Products Company
The Alliger Family Charitable Fund
Altieri Sebor Wieber, LLC
AmazonSmile
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Associates (continued) 

Mr. and Mrs. Bernard J. Armada
Mr. and Mrs. D. Jarrett Arp
Astrix Security
Mr. Mark M. Auerbach and  
 Ms. Susan Solomon-Auerbach
Mr. Ethan T. Berlin and  
 Ms. Kimberlee Auerbach-Berlin
Azimuth Investment Management, LLC
Mr. Bruce W. Baber
Mr. and Mrs. John J. Baldino
Mr. Stephen J. Balek
Bank of America Charitable Gift Fund
Mr. and Mrs. Mark J. Barbadora
Mr. H. Rigel Barber
Mr. and Mrs. James M. Barkley
Mrs. Maureen M. Bartlett
Mr. and Mrs. Victor C. Bastron
Mr. Mikel R. Bauer
Ms. Jennifer Baum
Mr. and Mrs. James D. Becker
Mr. and Mrs. Michael Becker
Mr. and Mrs. Mitchell Becker
Ms. Gayle Christian and  
 Mr. David C. Beek
Belle Buoy Foundation, Inc.
Beneficial State Bank
Mr. and Mrs. James A. Berch
Mr. Jeffrey J. Berchin
Mr. Howard G. Berger and  
 Ms. Jean A. McPhilmy
The Herman Berger Family Trust
Mr. and Mrs. Gene P. Bernardoni
Mr. and Mrs. Nathan Betnun
Ms. Vicki Birdoff
Mr. and Mrs. Michael F. Bishay
Mr. Gary N. Bjorklund and  
 Ms. Lorna Renshaw-Bjorklund
Mr. and Mrs. Edward Black
Mrs. Lisa Blazar
Mrs. Jeanne Bloom
Mr. and Mrs. Peter A. Bloom
Mr. and Mrs. Dale Blue
Mr. and Mrs. Kyle J. Boerboom
Mr. and Mrs. Gregory M. Bolduc
Mr. Zachary A. Booher
Mrs. Sondra Boone
Mrs. Joyce R. Boonshaft
Dr. and Mrs. Andrew S. Boral
Mr. and Mrs. Norman H. Bouton, Jr.
Mrs. Colleen Braa
Mr. Graham Branton
Bread Financial f/k/a Alliance Data  
 Systems Corporation PAC

Mr. Thomas J. Brennan
Mr. and Mrs. Robert S. Brewster
The Brickyard Berridge Fund
Dr. Iva L. Bridwell and  
 Mr. Braughton W. Webb
Mr. and Mrs. Frank J. Brigante
Mr. and Mrs. Peter M. Briscoe
Bromark Family Foundation
Ms. Christina Brown
Mrs. Lisa M. Brown
Mr. and Mrs. Bobby D. Brown
Dr. and Mrs. William J. Brownstein
Ms. Christine Brozynski
Mr. and Mrs. Bernard A. Buescher
Mr. and Mrs. George A. Bundschuh
Mr. and Mrs. John C. Burke
Ms. Marion C. Burns
Mr. Michael Burstein
Ms. Mara E. Busby
Mr. David Cain
Mr. and Mrs. Gerald Capodieci
Mr. and Mrs. Brian Caprio
Mr. Michael T. Carlson and  
 Dr. Traci M. Carlson
Mr. and Mrs. James P. Carroll
Mr. Brent Carstens
Calvin and Kelly Carter Family 
 Foundation
Mr. Douglas J. Cassidy
Mr. and Mrs. Daniel J. Castellani
Dr. and Mrs. Druie E. Cavender
Mr. Calvin J. Cericola
Ms. Jill M. Chapman and  
 Mr. Richard K. Allen
Charities Aid Foundation of America  
 (CAF America)
Mr. George Childs and Ms. Jutta K. Kohn
Ms. Marilyn Chism-Larkin
Mr. Randolph F. Christen
Mr. Mark W. Chutter and  
 Ms. Lorna Beth Ellis
CJR Foundation, Inc.
Ms. Susan Clare and Mr. Peter D. Parker
Dr. Charles Cleeland and  
 Dr. Xin Shelley Wang
Mr. David H. Clemens
Mr. and Mrs. Craig Clendening
Dr. Michael M. Cohen and  
 Ms. Karen L. Cohen
C&J Collins Family Foundation
Ms. Carolyn M. Connolly
Mr. Stephen W. Cook and  
 Ms. Tu Anh Tran-Cook
Cooper Family Foundation
Mr. and Mrs. Angelo J. Correa

Ms. Katherine M. Crawford
Mr. Jacob Crosmer
The Crypto Adoption Fund
Dr. Joanna C. Curran and  
 Mr. Philip J. Curran
Mr. Thomas D. Curtis and  
 Dr. Mary A. Curtis
Cybergrants SPV, LLC
Mr. Jorge M. Da Silva
Mr. and Mrs. Edward H. D’Alelio
The Dammann Fund, Inc.
Mr. and Mrs. Aaron Daniels
Mr. and Mrs. Dennis C. Darling
Mr. Daniel J. Hoff and Dr. Burcu F. Darst
Mr. and Mrs. Paul J. Datta
Mr. Giuliano Degrassi
Ms. Jessica A. Dembeck
Mr. Michael W. Demetre
Mr. and Mrs. David Derman
Mr. and Mrs. Edward J. Desroches
Ms. Sirinee Dewar
Dr. and Mrs. Pedro M. Diaz
Ms. Nancy G. Dickenson
Dr. Joshua S. Dillon and Ms. Effie Seiberg
Ms. Genevieve L. Dimmitt
Ms. Ellen DiStefano
Dr. G. Mikael Dolsten and  
 Dr. Catarina R. Dolsten
Ms. Rachel S. J. Dooley and  
 Mr. Daniel J. Koevary
DPR Gilmartin Family Fund
Mr. and Mrs. R. Larry Drake
Mr. and Mrs. Daniel R. Dugan
Mr. and Mrs. Morris H. Dweck
Eagles 3208 Gambling Fund
Ms. Kathryn N. Earley
Mrs. Miranda C. Echternach
Mr. and Mrs. Eric L. Edelson
Mr. Brian Eiken
Will & Ann Eisner Family Foundation, Inc.
Ms. Michelle Elston
Empire Portfolio Group,  LLC
Mr. Manuel P. Encizo
Mr. and Mrs. Preston C. Everdell
Ms. Anna M. Ewing and  
 Mr. John Capotosto
Mr. Joshua Fadaie
Mr. Mansour Fadaie and  
 Ms. Lisa Gould-Fadaie
Mr. and Mrs. Michael F. Falkner
Mrs. Stephanie Feinland
Mr. Frank L. Schiff and  
 Ms. Andrea K. Feirstein
Ms. Patricia Fernandez
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Associates (continued) 

Mr. Jerome Ferr
Mr. Casey Ferris
Mr. and Mrs. John Fidaleo
Fidelity Brokerage Services LLC
Fidelity Investments Charitable Gift Fund
Ms. Joan S. Finnigan and  
 Mr. Mark D. Matteucci
Mr. and Mrs. J. Warren Fisher
Rabbi Lyle A. Fishman and  
 Ms. Debra A. Rosenman
Mr. Adam M. Fletcher
Mr. Gregory Flood
Judith M. Ford, Ph.D. and  
 Daniel Mathalon, M.D.,Ph.D.
Mr. Thomas J. Forsythe
Mr. John L. Stodola and  
 Dr. Kathleen T. Frankle
Ms. Rachel Friedman
Ms. Marlene A. Fritz
Mr. Thomas L. Fritzlen
Mr. and Mrs. John C. Frye
The Gaddis Family Foundation, Inc.
Mr. Morgan Gagel
Mr. Morgan Gagel
Mr. and Mrs. Michael J. Gaister
Ms. Catherine B. Gardner
Mr. Charles J. Dale and  
 Ms. Laura S. Gardner-Dale
Mr. Jeffery L. Gerbitz
Mr. Benjamin L. Fine and  
 Ms. Julia Getzels
Mr. and Mrs. Robert W. Geyer
Mr. and Mrs. Steven A. Gibson
GLDN, Inc.
Ms. Ilana Goldberg
Mr. Robert S. Rosen and  
 Ms. Marcia H. Golub
Ms. Jenniphr Goodman
Ms. Rose Marie Goodnough
Ms. Diana Graeber
The Adam Grainawi Fund
Mr. and Mrs. Bennett G. Grau
Mr. Peter B. Gray and Ms. Pamela Blake
Mr. and Mrs. William R. Graybeal
Mr. Jason Greco
Mr. and Mrs. Richard Grossman
Mr. and Mrs. Eric Guerrazzi
Mrs. Beth E. Guttman
Mr. and Mrs. William R. Hacker
Ms. Claudia M. Haindl
Ms. Patricia S. Haldeman
Mr. and Mrs. Stuart D. Halloway
Mr. and Mrs. Roscoe O. Hambric, Jr.

Mr. Judith Hamerschlag
Mrs. Barb Hamor
Dr. Justin Han
Hannon Dufty Family Charitable Fund
Mr. Frederick G. Hanselman and  
 Ms. Talia Hanselman-Shmuel
Mr. H. William Harlan and  
 Ms. Deborah Beck-Harlan
Mr. and Mrs. David M. Harlow
Mr. and Mrs. Norm Harper
Mr. Norman J. Ornstein and  
 Ms. Judy L. Harris
Haselton Family Foundation, Inc.
Mr. Chris W. Haskell
Mr. Stewart Hatch
Mr. Steven Hauser
Dr. and Mrs. Jerry Hayes
Ms. Marian G. Hayes
Mr. and Dr. Lonnie G. Hazlitt
Ms. Nancy M. Hedin
Mrs. Heidi Heiland
Ms. Margaret J. Heiser
Mr. and Mrs. George T. Henebury
Hermann Family Foundation
HMS Manufacturing Company
Ms. Tia Hoberman
Mr. Stephen Hochbrunn
Ms. Ann E. Hohenshell
John and Kathy Hollister
Mr. Logan M. Hood and  
 Ms. Apeksha Chauhan
Ms. Karen E. Hopkinson
Estate of Greta Horn
Mrs. Suzanne C. Hoyt
Mr. Daniel Hulsebosch
Mr. and Mrs. Scot W. Humphrey
Mrs. Hazel Hundert
Ms. Sarah M. Hunt
Mrs. Gail J. Hurvitz
Mr. John W. Hutton
Mr. Thomas A. Iannacone
Mr. and Mrs. Robert Ianni
Mr. and Mrs. John Iber
Mr. Stede Ingram
Mrs. Mary T. Ingriselli
Mr. and Mrs. Louis Innamorato
J Squared Press, Inc.
Mr. Eric M. Jackson
Ms. Mauvareen A. Jackson
Mr. and Mrs. Thomas A. Jacobs
Mr. and Mrs. Sidney S. Jacobson
Mr. Achyut Jajoo
Ms. Ellen E. Jamason
Mr. James P. Jamilkowski

Mr. Andy Jefferson
Mr. and Mrs. Richard A. Jespersen
Dr. G. David Johnson
Mr. and Mrs. Patrick L. Johnson
Mr. and Mrs. Peter S. Jonas
Mr. Daniel S. Jordan and  
 Ms. Claudia L. Ginsberg
The Ronald and Mary Jorgenson 
Charitable Fund
Mr. and Mrs. Anant S. Joshi
Mr. and Mrs. Robert R. Kain
Dr. Kampff Charitable Fund
Ms. Romi M. Karavites
The John Lee Eichman and Jaque  
 ( Janice Louise) Karnowski-Eichman  
 Charitable Fund
Mr. Robert Kashtan
Mr. Hunter Kaucky
Kehl Family Fund
Dr. and Mrs. Hale M. Kell
Ms. Elizabeth G. Keller
Mr. and Mrs. David L. Kieper
Mr. and Mrs. James P. Kimble, Jr.
Mr. and Mrs. William J. Kimmel
Mr. David R. King and  
 Ms. Megan N. Heistuman
Mr. and Mrs. Robert P. Kogod
Ms. Prajakti Kothare
Ms. Ruth B. Kramer
Ms. Ellen Krantz
Mr. and Mrs. Michael Kress
Mr. and Mrs. Howard G. Kristol
Mr. and Mrs. Gwilym R. Kroll
Mr. and Mrs. Werner Kroll
Mrs. Marilyn R. Krueger
Drs. John H. Krystal and Bonnie Becker
Mr. and Mrs. Kenneth J. Kunda, Sr.
The Jesse & Joan Kupferberg Family 
 Foundation
The Kenneth & Harriet Kupferberg  
 Family Foundation
Ms. Binny Kuriakose
Mr. and Mrs. J. Wesley Kussmaul
Mr. Sean R. Lahart
Dr. Robert S. Laitman and  
 Dr. Ann C. Laitman
Ms. Diane Lane
Ms. Alice A. Larson
Mr. Brian S. Latell
Dr. Michael J. Lea
Dr. James F. Leckman and  
 Dr. Hannah H. Leckman
Mr. and Mrs. James C. Leichtung
Mr. David Leinwand
Ms. Elisabeth K. Lescault
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Associates (continued) 

Mr. and Mrs. Shlomo Levin
Mr. Philip Levine
Mr. and Mrs. Daniel Levy
Ms. Bonnie Lewis Gay
Ms. Kathleen G. Liddy
Robert J. Lieber Charitable Trust
Like 2 Laugh Productions
Mr. and Mrs. Francis J. Lodanosky
Mr. and Mrs. Michael D. Logan
Ms. Linda Lou Lopez
Mr. and Mrs. L. Alan Lowry
LPL Financial
Mrs. and Mr. Linda W. Lueck
Mr. and Mrs. Richard A. Lynch
Mr. and Mrs. Charles A. Maahs
Ms. Cheryl L. MacLachlan and  
 Mr. Fred S. Gorelick
Ms. Emily Malison
Dr. Angelica Marer and  
 Mr. Stephen W. Marer
Mrs. Joanne L. Marian
Ms. Lori Markert
Mr. and Mrs. William G. Martens III
Frederick Joseph Martens Trust
Mr. and Mrs. Cornelius H. Marx
Dr. Irving L. Jacobs and  
 Ms. Jeanette L. Matye
Maurice Kassimir & Associates, P.C.
Ms. Lucy E. Maxwell
Mr. and Mrs. Bayard R. Maybank
Mr. Brian T. McCarthy
Mr. Robert J. McCormick
Dr. Rosemary C. McCoy
Ms. JoLynne McDonald
Ms. Catherine M. McEvilly
Mr. Richard F. McInerney
Mr. Jonathan B. McMillan
Ms. Katherine H. McNabb
Ms. Ruthie McNeil
Mrs. Samantha McNew
Maurie & Ethel Meltzer Family  
 Foundation
Mr. David Melvin
Mr. and Mrs. David B. Merchant
Mr. Abad U. Mian
Mr. Anton J. Michelich
Middaugh Giving Fund
Mr. Gary R. Mikula and  
 Ms. Holly Burnet-Mikula
Mr. and Mrs. Michael E. Miller
Mr. and Mrs. Paul D. Miller
Ms. Maida Milone

Ms. Alea Mitchell
Dr. and Mrs. William J. Mitchell
Ms. Yasaman Molavi Vassei
Mr. Richard J. Montero
Mr. David C. Moore
Ms. Pamela Moore
Ms. Beth Morse
Mrs. Joyce Mullan
Mr. Spencer Mulligan
Mr. Daniel Murphy
The Nacchio Foundation, Inc.
The Naduse Foundation
Mr. and Mrs. Joseph J. Nahas
NAMI — Contra Costa
NAMI — FACE of Burlington County
NAMI — Newton Wellesley Eastern  
 Massachusetts, Inc.
Mr. and Mrs. Charles Nash
Mr. Patrick D. Navin
Mr. Carl Nelson
Network For Good d/b/a Bonterra
Mr. and Mrs. Thomas E. Neubecker
New England BioLabs, Inc.
Newbury Animal Hospital
The Susan and David Newman  
 Charitable Fund
Ms. Mary M. Nicol
North Brunswick Township Schools
The Geraldi Norton Foundation
Mr. Brian Oldenburg
Mr. and Mrs. John A. O’Malley
Mrs. Elizabeth M. O’Neill
Ms. Jane T. Osterhaus and  
 Mr. Raymond J. Townsend
Mr. Steven P. Paar
Mr. and Mrs. Leonard N. Palmer
Ms. Lynn Panciera-Fraser
Mrs. Patsy S. Parker
Mr. and Mrs. Robert L. Parks
Ms. Jeanne Pastore
Ms. Megan P. Patel
Mr. S. Giles Payne
Mr. and Mrs. Leland R. Payton
Mr. Jeffrey R. Peterson
Mr. Scott Peterson
Phi Kappa Psi — University of Delaware
Mr. and Mrs. Joshua W. Pickus
Pledgeling Foundation
Mr. Craig Plunkett
Ms. Monica Porter
Mrs. Victoria Porter
Ms. Hillary J. Powers
Ms. Waltraud E. Prechter

The Prentice Foundation, Inc.
Mr. Roger Prior and Dr. Barbara A. Page
Dr. Raymond W. Pryor and  
 Ms. Torrie Benson-Pryor
Ms. Linda J. Purdy-Ohland
The Gina Purlia & Kent Johnson Family  
 DAF
Dr. and Mrs. Mohammad E. Qureshi
Mr. and Mrs. Derek K. Rapp
Ms. Sharon Rappe
Mrs. Margot E. Razziano
Ms. Nancy Reeve
Sheila Reicher Fine Foundation
Mrs. Edith J. Rein
Mr. Ronald J. Remillard
Mr. and Mrs. John D. Rendall
RFR Realty, LLC
Ms. Maria Elisa Ribas
Mr. and Mrs. Joseph J. Ricci
Mr. Steve Rice
The Bull Richardson Fund
Mr. Gage M. Richert
Ms. Victoria A. Riddell
Mr. Brian A. Riley
Mr. Frederic W. Ripley and  
 Ms. Sharon Kirby
Ms. Stephanie Riven and  
 Mr. Roger Goldman
Ms. Min S. Ro
Robert M. Brown & Thelma Y. Brown 
 Foundation
Max Robinowitz, M.D. and  
 Carolyn B. Robinowitz, M.D.
Mr. and Mrs. Daniel G. Rodgers
Rogers Behavioral Health
Ms. Kathleen F. Rorick-McNichol and  
 Mr. James D. McNichol
Mr. and Mrs. Mario J. Rossi
Mr. and Mrs. Michael R. Rothman
The Roush Family Trust
Mr. and Mrs. Robert A. Rowan
George A. Rozanski, Ph.D.
Mrs. Carol A. Rudder
Mr. Rob Ruenes
The Nancy Ruth Fund
Mr. and Mrs. James W. Rutherford
Mr. Jeffery L. Rutherford
The RZ Foundation
Mr. and Mrs. Reuben H. Saideman
The Salon Family Foundation, Inc.
Ms. Mary C. Salpukas
Dr. Jill Sampson
Gerard A. Sanacora, M.D., Ph.D.
Mr. and Mrs. Neil J. Sandler
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Associates (continued) 

Pankaj Sarin, M.D.
Mr. and Mrs. Jay Sarles
Mrs. Athena Sarris
Mr. and Mrs. Phillip Satow
Mrs. Arlene Schemm
Anthony A. Schmidt Family Foundation
Mr. and Mrs. J. Eric Schmitz
Mr. E. James Morton and  
 Ms. Matthild C. Schneider
Mr. and Mrs. Edward J. Schoenecker
Nina R. Schooler, Ph.D.
Ms. Mary L. Schoolman and  
 Mr. Jim Hinrichs
Mr. Daniel J. Schreiber
Mr. and Mrs. Thomas A. Schupp
Mr. and Mrs. Wayne H. Schut
Ms. Susan K. Schwab
Mrs. Joann W. Schwentker
Mr. Charles L. Sciara and  
 Ms. Gloria Brancato-Sciara
Mr. and Mrs. Richard Segal
Mr. and Mrs. Stephen Segal
The Pearl and Alan Seidman  
 Charitable Fund
Mr. Michael Seitz
Mr. and Mrs. Thomas W. Servas
Mr. and Mrs. Marvin Shanken
The Carrie Shapiro Foundation
Mr. and Mrs. L. Michael Sheehy
Mr. and Mrs. Andrew Sheinman
Mr. and Mrs. John L. Sheldon
Mr. and Mrs. Brian Sheridan
Ms. Talia Shmuel
Dr. and Mrs. Jonathan L. Shurberg
Mrs. Lilian Sicular
Mr. and Mrs. Robert M. Simon
Mr. and Mrs. Sanford Sirulnick
Mr. David Sisler
The Clark and Diane Slipher Family 
 Giving Fund
Ms. Barbara R. Smith
Mr. and Mrs. Craig F. Smith
Mr. and Mrs. Erik C. Smith
Mr. Ian Smith and  
 Ms. Joanna Oltman-Smith
Mrs. Glory So
Mr. and Mrs. Jon A. Sobotka
Mr. Jordan Sorensen
Mr. Herrick Spencer
Mr. and Mrs. Paul Sprague
Mr. Mike Sramek
Mr. Ryan J. Stacklin

Ms. Susan E. Stanton
Mr. Francois R. Stehlin
Dr. Michael L. Stein and  
 Ms. Laurie J. Butler
Ms. Johanna Steinmetz-Cummings
Mr. and Mrs. Thomas F. Stephenson
Ms. Grace Stetson
Mr. and Mrs. Brent Stewart
Ms. Nya Stilwell
Mr. Robert Stocks
Mr. and Mrs. John G. Sutter
Mr. Joseph A. Svozil
Mr. and Mrs. Frank H. Swanson
Ms. Lauren Swift
Mr. and Mrs. Arnold S. Tannenbaum
Mr. and Mrs. Geoffrey Tate
Mr. Rocky Tatiefo
Mrs. Elizabeth J. Taylor
Mr. and Mrs. Edward J. Terrell
The Brams-Gerson Family Foundation  
 Trust
Mr. Jorgen Thelin
Mr. and Mrs. Alan C. Thomas
Mr. Benjamin Thompson
Ms. Kimberly Thompson
Ms. Barbara Toll
Ms. Lupe S. Tortorella
Ms. Linda D. Tosti
Mr. Scott Touzinsky
Mrs. Esther F. Trachtman
Mrs. Pei Hua Tsai
Mr. and Mrs. John P. Tucker
Mr. and Mrs. Paul Ulland
Dr. Jose M. Vallenas and  
 Ms. Brenda J. Steinmetz-Vallenas
Mrs. Beatrice F. van Roijen
Mr. and Mrs. Martin Vannatter
Ms. Lainie J. Veenstra
Vegari Foundation, Inc.
Visa Giving Station / FrontStream, Inc.
Vital Apparel, LLC
Ms. Shirley M. Waldron
Ms. Christine Walker
Mrs. Marion Walsh
Wander Project
Wash Depot Holdings, Inc.
Mr. and Mrs. Thomas Watson
Ms. Letitia Weber-Ford
Mr. and Mrs. Jay Weisbrod
Mr. and Mrs. Louis Weisman
Ms. Constance Wells-Schnuck
Mr. and Mrs. Mark Welsh
Ms. Elizabeth West

The David & Sara Weston Fund
Whitehall Family Foundation
Mr. and Mrs. Cecil B. Wilson
Mr. and Mrs. W. Joshua Winslow
Mr. and Mrs. John Winter
Mr. and Mrs. Craig S. Woelfel
Mr. and Mrs. Sudhir Wokhlu
Mr. Logan Wray
Ms. Kimberly K. Wright
Yant Family Fund
Mr. and Mrs. David Yaspan
Ms. Li-Fen Yip
YourCause, LLC
Mr. and Mrs. Thomas Zambrano
Mrs. Renee S. Zenker
Ms. Karen Zimmer
Mr. Charles L. Zody and Mr. Michael Zody
Dr. Alba Lucia Zuniga

Supporters $500+

Anonymous (6)
Mr. and Mrs. Michael D. Abel
Mr. and Mrs. Celso C. Aberin
Dr. Charlene Abernethy
Mr. and Mrs. Wilson Aboudi
Mr. Samy Achour
Mr. Michael J. Adler
Ms. Luana I. Alesio
Mr. John S. Miner and  
 Ms. C. Nelle Alexander
Ms. Nancy Alfaro
Mr. Tyler Allard
Dr. Lauren B. Alloy
Mr. Derek Allwardt
Ms. Ruth A. Rydstedt and  
 Mr. Ted T. Amsden
Mr. and Mrs. Kurt Apen
Mr. and Mrs. Peter A. Atkins
Avid Designs By Alyssa
Ms. Sophia Aviles
Ms. Linda M. Awn
Mr. and Mrs. Thomas J. Bak
Mr. Brian W. Baker
Mr. and Mrs. Michael A. Barrett
Dr. R. Donald Bartusiak and  
 Ms. Sheryl O’Briant
Mr. and Mrs. Steven A. Baskin
Ms. Patricia K. Batza
Be Your Possible
Mr. and Mrs. James P. Becker
Ms. Marialice Bennett
The Berchin Family Foundation
Ms. Jacqueline A. Berger
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Supporters (continued)

Mr. and Mrs. Herbert M. Bernard
Ms. Susan K. Berry
Ms. Phyllis Bilus
Mr. and Mrs. John C. Binder
The Birch Haven Fund
Mrs. Anne L. Bird
Ms. Cassie Black
Ms. Melissa Bloch
Ms. Tami Blunt
Mr. Michael A. Bobal, Jr.
Mr. David D. Boes and  
 Ms. Martha Mayes-Boes
Ms. Barbara E. Boettcher
Ms. Susan G. Boorse
Mr. Michael J. Borawski
Mr. Brian Bosak
Ms. Lois Bostain
Ms. Patricia A. Bowen
Mr. Lloyd Bowers III
Bracken Engineering, Inc.
Mr. and Mrs. Joseph Breu
Mr. James Brook and  
 Ms. Isabelle Pinzler-Brook
Mr. Craig A. Rubin and  
 Ms. Randy Brous Rubin
Mr. Lawrence Brown
Ms. Paige E. Brown
Mr. and Mrs. Phillip L. Brown
Ms. Margaret R. Brubaker
Mr. Pheonix D. Bryan
Mr. Richard M. Romano and  
 Ms. Annette M. Bugatto-Romano
Ms. Mary Ellen Burke
Mr. and Mrs. Charles B. Burr
Mr. Francisco Cadena, Jr.
Ms. Lori A. Calise
Mr. and Mrs. Benjamin L. Cameron
Mr. Blayne Cannon
Ms. Emily Carey
Mr. Jeffrey W. Carlson
Mrs. Fanny Cavalie
Chalmers / Gladieux Family Fund
Ms. Katy Chan
Mr. Joseph Chang and Dr. Juliet Siegel
Ms. Alison Cherry Marer
Ms. Michele Chiasson
Ms. Elizabeth Childress
Mr. Raymond P. Chlan and  
 Dr. Eleanor Chlan
Ms. Jill Choate
Ms. Monica Choudhury Vergara and  
 Mr. Vance Vergara

Mr. Bradley Green and  
 Dr. Jennifer Chou-Green
Mr. Ludwig Siegele and  
 Ms. Alix E. Christie
Cynthia Chuang, M.D.
Ms. Barbara L. Chuko
Ms. Ingrid B. Chung
Clearwave Mental Health
Ms. Rachel Cole
Mr. Michael G. Coles and  
 Mrs. Susan R. Coles
Ms. Susan C. Bourget and  
 Dr. Peter G. Coles
James R. Colgan III, M.D.
Ms. Patricia C. Corbett
Mr. and Mrs. James A. Corbin
Dr. Cheryl Corcoran
Mr. Melvin Cory
Ronald L. Cowan, M.D., Ph.D.
The Cowley Family Foundation
Mr. and Mrs. Robert H. Craft, Jr.
Mr. and Mrs. Brian S. Craig
Mr. and Mrs. Daniel E. Cromie
Dr. Areta V. Crowell
Mr. William M. Daniel
Ms. John D. Daniels
Mr. Glenn D. Davis
Mrs. Noopur Davis
Mr. and Mrs. C. Marshall Davison
Mr. Henry DeAngelis, Jr.
The December 20th Giving Fund
Mr. Peter Dederick
Mrs. Christina DeGaetano
Mr. and Mrs. Thomas DeGregorio
Dr. José DeLeon and  
 Ms. Victoria Martinez
Mr. Rupesh Deshmukh
Mr. Kent Devereaux and  
 Ms. Janet R. Sutcliffe
Mr. and Mrs. Carlo di Florio
Dr. Jeffrey A. Diamond and  
 Dr. Emily L. Diamond
Mr. and Mrs. Howard Dorman
Ms. Elsie M. Doss
Mr. Matthew J. Drinkwater and  
 Dr. Adrienne S. Drinkwater
Dulinski Family Foundation
Ms. Christy Dunn
Dr. and Mrs. Bennett Edelman
Mr. Carson J. Eder
Drs. Kurt and Mary Edwards
Dr. Ana L. Egana
Mr. and Mrs. Michael G. Eller
Ms. Rosamund M. Else-Mitchell

Mrs. Wilma D. Emmerich
Employees of the Penn’s Way Campaign
Mr. Sean R. Enck
Ms. Jean L. Enloe
Mrs. Amy L. Erickson
Ms. Timothy P. Evans
Ms. Kate S. Ezra
Dr. and Mrs. Jeffrey M. Factor
Mr. Kenneth F. Fankhauser
Mr. and Mrs. David M. Farren
Mr. Amon Ferry
Dr. and Mrs. Raymond S. Field
Mr. Alexander D. Flanagan
Mr. and Mrs. David J. Flaschen
Mr. and Mrs. William H. Fleser
Mrs. Beth Forbes
Ms. Christine Forkner
Mr. Harvey Fox
Mr. Harvey Fox
Mr. David Frampton
Mr. Lawrence Frank
Mr. Mason Freed
Ms. Barbara E. French
Mr. Patrick Gaffney
Mr. Ronald R. Zellar and  
 Ms. Susan M. Gallagher
Mr. William Gatgens
Mr. and Mrs. Larry L. Goldenberg
Mr. and Mrs. Richard S. Goldman
Mr. Jack S. Goldstein
Mr. Scott Goldstein
Dr. and Mrs. Bennett W. Golub
Michael and Lola Goodstein Charitable 
 Foundation Trust
Mr. William Gosney
The Gould-Shenfeld Family Foundation
Ms. Lauren Graham
Mr. and Mrs. Edward A. Gray
Mr. and Mrs. Jesse J. Greene, Jr.
The David and Alan Greene Family 
 Foundation
Ms. Joy Griffin
Ms. Lynn Griffin
Mr. Michael Griswold
Dr. Charlotte A. Grube
Dr. Michael Grunebaum and  
 Ms. Ruth Graver
Mr. Eric Hafertepen
Dr. and Mrs. William H. Hague
Ms. Lisa R. Hall
Hamovit Family Philanthrophic Fund
Mr. and Mrs. Jeffrey F. Harriman
Mr. and Mrs. Matthew S. Harrison
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Supporters (continued)

Ms. Natanella Har-Sinay
Mr. John J.H. Phillips and  
 Ms. Carolyn Healy
Mr. Timothy P. Heaney
Ms. Melvina M. Heap
Mrs. Celia Hegyi
Dr. Aude I. Henin
Hentschel Giving Fund
Carol K. Hermann, M.D.
Ms. Linda J. Herritage
Mr. and Mrs. Marvin L. Higgins
Mrs. Saralee G. Hillman
Mr. John Hiltenbrand
Ms. Ruth A. Hodges and  
 Mr. John A. LeClaire
Mr. and Mrs. Charles K. Hoffman
Mr. and Mrs. Justin W. Hoffman
Mr. Timothy A. Hood
Mr. and Mrs. Greg Howard
Ms. Sheryl L. Howe
Mrs. Alexandra Hudson
Ms. Colleen D. Hunt
Mr. and Mrs. John A. Hurvitz
Mr. Gordon G. Hof and  
 Ms. Melissa L. Huther
Ms. Elizabeth A. Ingriselli-Moy and  
 Ms. Olympia L. Moy
Mr. and Mrs. Morton Israel
Mr. and Mrs. Jeffrey A. Jackson
Ms. Donna F. Jakubovitz
Gregory & Dana James Charitable Fund
JJJ Family Foundation
Mr. and Mrs. Schuyler W. Johnson
Mr. James H. Johnston
Linda K. Jones, Ph.D.
Mrs. Mary Ellen Jones
Mr. Robert A. Jones
Ms. Kathe Kane
Ms. Aubrey M. Kaplan-Durand
Mr. and Mrs. Jeffrey Karp
Dr. and Mrs. Richard T. Kasbeer
Mr. Lance A. Kawesch and  
 Ms. Anne Exter
Ms. Claire Kayacik
Mr. John A. Keda
Ms. Judith S. Kelly
Mr. and Mrs. Everett Kenerson
Mr. Faroque A. Khan and Dr. Arfa Khan
Mr. Kevin Kielbasa
Mr. William H. Kirby and  
 Dr. Lenore S. Kirby
Mr. Melvin J. Klein
Mr. Nash Klinger

Mr. David H. Klosowski
Mr. Wesley A. Kohler
Ms. Jean Kolling
The Richard J. Kruger Foundation
Mr. and Mrs. Thomas M. Lade, Jr.
Ms. Anne G. Landis
Dr. and Mrs. George Lantos
Mr. and Mrs. Gary C. Lathrop
Lawrence Livermore National Laboratory
Mr. and Mrs. Richard A. Lees
Ms. Elizabeth LeFauve and  
 Mr. Mark W. Roe
Mr. and Mrs. Robert A. Lenicheck
Mr. and Mrs. Jerry Lerner
Ms. Karen Levine
Mr. Jeffrey Lewis and  
 Ms. Karin Miller-Lewis
Ms. Fawn Lipton
Mr. and Mrs. Phillip Litowitz
Mr. Albert Y. Liu
Mr. and Mrs. Samuel A. Livingston
Mr. and Mrs. James Locatelli
Mr. Alejandro Lopez
Mrs. Barbara A. Lorber
Mr. and Mrs. Russell Lucca
Luna & Loki Design, LLC
Mr. and Mrs. Carl A. Lund
Ms. Gretchen Mack
Dr. Allen C. Waltman and  
 Dr. Ann Marie Madigan
Dr. James H. Maguire
Ms. Marla Maidenbaum
Mr. and Mrs. Joseph K. Maiuro
Dolores Malaspina, M.D., M.S., M.S.P.H.
Ms. Kathleen Malison
Mr. Duane D. Malmstrom
Mr. and Mrs. Paul N. Marcus
Mr. Stephen M. Marshall
Mr. and Mrs. John A. Martin, Jr.
Mr. Brandon Martinelli
Mr. John W. Huberty and  
 Ms. Christine A. Mauro-Huberty
The Estate of Rosilyn Mausner
Ms. Carol A. May
Dr. Sean P. McKenna
Mental Health Services Fund
Mr. and Mrs. Gary Merrifield
Dr. Elaine Meyer-Lee
Mr. and Mrs. Bernard M. Meyers
Dr. and Mrs. Gary L. Mihelish
Andrew H. Miller, M.D.
Mr. Michael Miller
Mr. Joshua F. Mishrikey
Dr. and Mrs. Michael T. Mitchell

Enrique H. Monsanto, M.D.
Ms. Liz Morgan
Mr. and Mrs. Scott A. Morrill
Mr. and Mrs. Loren J. Morris
Mrs. Anosua Mukhopadhyay
Mr. and Mrs. Patrick Muldoon
Mrs. Meaghan E. Mullgardt
Mr. and Mrs. Kenneth N. Musen
Mr. Richard K. Nakamura
Ms. Carol A. Nelson
Mr. Elmer J. Nelson
Mr. and Mrs. Brad Netkin
New Era Family Foundation
Nexum Partners, LLC
Mr. Daniel Nielsen
North Atlantic Seed Company
Mr. Brian C. Norton
Mr. Douglas Nulton
Michael Obuchowski, Ph.D.
Ms. Francesca Odell
Mr. Henrik S. Olsen and  
 Ms. Deborah M. Mesmer
Oppenheimer & Company, Inc.
Mr. and Mrs. Richard J. Orr
Dr. Linda M. Page and  
 Dr. Mitchell L. Page
Ms. Francesca Painter
Mr. and Mrs. Anthony Pardo
Park Family Fund
Mr. and Mrs. Russell V. Parrish
Ms. Kristin C. Parsons
Dr. Gregory Patton
Mr. Thomas E. Krisa and  
 Ms. Corinne E. Pearson
Ms. Pamala Penrose
Mr. William Persampieri
Mr. Eric Nilles and Ms. Susan L. Peters
Ms. Susan Petersen
Darlene A. Peterson Charitable Fund
Philbrick, LLC d/b/a Bar du Mon Ami
Mr. Michael J. Pitt
Mr. John Pittman
Poet Grain, LLC
Ms. Hattie V. Poole
Mrs. Anne Potter-McWilliams
Mr. and Mrs. Robert Prieve
Ms. Tina M. Pruett
Mr. Harish Pudukodu
Ms. Nancy Pyron
Mr. and Mrs. Stuart Rabner
Mr. Asher Raduns-Silverstein
Dr. Shahid Rauf
Mr. Jodd Readick



74 A N N U A L  R E P O R T  2 0 2 3

Supporters (continued)

Mr. and Mrs. Charles E. Reed
Dr. Rebecca M. Reese
Reid International Trading Pty., Ltd.
Ms. Susan Reilly
Mr. and Mrs. Michael I. Reisman
Mr. and Mrs. John Reiss
Mr. and Mrs. Robert S. Reitzes
Renaissance Charitable Foundation, Inc.  
 (RCF)
Mr. and Mrs. Paul J. Reszutek
Ms. Bette Rice
Ms. Margaret Ann Ricketts
James F. Riddle, M.D.
Mr. and Mrs. Donald Rigoni
Mr. Alan Rivkin
RL Co., LLC
Mr. Brian A. Robbins
Mr. Dan Roberts
Mr. John Rochford
Mrs. Christine Roehling
Mr. Steven C. Rogers, Sr.
Mrs. Alice M. Rogers-Pearlman
Mr. and Mrs. Brandon Rooney
Dr. Steven P. Roose
Dr. Jeffrey Rosen
Mrs. Laura D. Rosenwald
Ms. Jane S. Ross
Mr. and Mrs. Michael A. Ross
Mr. John Roth
Mrs. Ann Rowsky
Dr. Guillermo J. Rozas and  
 Ms. Ariane L. Pannell
The RPG Crossing Community
Mr. Brian M. Ruane
Mr. and Mrs. Arthur A. Russ, Jr.
Mr. Ram Tamir and Ms. Lisa M. Rzepka
Dr. and Mrs. Christopher M. Sadler
Sage Therapeutics, Inc.
Mrs. Sharell Sakamoto
Mr. and Mrs. Frank M. Schafer
Mr. and Mrs. Bennett G. Schmidt
Mr. and Mrs. Leonard Schneider
Mr. Theodore E. Schomay
Mr. and Mrs. Richard Schuckle
Mr. and Mrs. James Segelstein
Mrs. Karen Sendyk
Mrs. Anne G. Sennott
Ms. Tanya A. Shah
Dr. Benjamin A. Shepherd
Mr. Joseph Shneider
Dr. and Mrs. Stephen R. Siegel

Silicon Valley Community Foundation
Mr. and Mrs. Kenneth L. Simon
Joseph T. & Helen M. Simpson 
 Foundation
Ms. Kristi Slavin
Mr. and Mrs. Hugh A. Smith
Mr. and Mrs. Michael C.T. Smith
Mr. Mark R. Sokol
Mr. and Mrs. Steven Sonet
Ms. Melissa Sorrentino
Mr. and Mrs. Michael A. Soyka
Mr. Bennett J. Stallone
Mr. Gary O. Stankiewicz
Ms. Cullen Stanley
Mr. Thomas Stanton
Dr. Melvin J. Stern and  
 Ms. Merna Wagshal-Stern
Arthur & Edith Stern Family Foundation
Dr. Claudia C. Stewart
Mr. Christopher Stocks and  
 Dr. Abby MacCauley
Mr. and Mrs. Ronald V. Stone
Mr. and Mrs. David P. Storch
Mr. Michael S. Strauss and  
 Ms. Robin B. Klein-Strauss
Mr. and Mrs. Gary M. Sullivan
Ms. Alexandra E. Sutlief
Dr. Kevin S. Tait
Mrs. Carol J. Tallman
Mr. and Mrs. Bryce G. Tanner
Tashlik Family Charitable Foundation
Ms. Heather Tazumi
Mr. and Mrs. Robert Tekiela
Ms. Stephanie Thompkins
Mr. Andrew M. Thompson
Mr. William T. Scherkey and  
 Ms. Melinda M. Thompson
Ms. Marjorie Thompson Duck
Mr. Joel C. Tillinghast
Mr. and Mrs. Carlos A. Tizon
Mr. and Mrs. John E. Tomaszewski
Mrs. Lorraine Tonello
Mr. Pedro Tortosa
Ms. Maria Tovar-Hopper
Mr. Edward L. Trageser
Mr. Thomas C. Troyer
Mr. and Mrs. Jack Trumb
Mr. and Mrs. Douglas M. Tudor
Ms. Mary E. Tudor
The U.S. Charitable Gift Trust
UBS Financial Services, Inc.
Ms. Clara M. Ueland and  
 Mr. Walter McCarthy
Mr. and Mrs. Samuel Ulcak

United Way of Bartholomew County, Inc.
United Way of the Greater Lehigh Valley, 
 Inc.
Dr. and Mrs. David B. Utterback
Ms. Catherine Vacca
Mr. and Mrs. Alex Vaskov
Mr. Brian Vassallo
Mrs. Valerie L. Vergara
Mr. Rick A. Verhaalen
Mr. Duane Vermazen
Mr. Robert W. Vogel
Mr. and Mrs. Gregory von Briel
Mrs. Karen A. Wadams
Ms. Lisa Ward
Dr. Robert Waterhouse
Dr. Stuart J. Webb
John L. and Sue Ann Weinberg  
 Foundation
Mr. Howard P. Weiss and  
 Ms. Maxine Peck
The Harold Wetterberg Foundation
Mr. Jeffrey A. Whitley
Mr. and Mrs. John E. Whitmer
Mr. and Mrs. Mark J. Whittington
Mr. and Mrs. John Wiegmann
Mr. and Mrs. Jay K. Wiggins
Mr. and Mrs. James H. Wilbur
Mrs. Nancy A. Willick
Mr. and Mrs. Steven C. Wills
Mr. and Mrs. Richard Wilson
Mr. Dean L. Windgassen
Winslow & Company, LLC
Mr. and Mrs. Jacob Wirth
Mr. and Mrs. Michael R. Witt
E. Judson Wolfe, C.P.A.
Mr. and Mrs. Jonathan L. Wonder
Dr. and Mrs. Ralph C. Wood, Jr.
Dr. Kenneth M. Woodson, Jr.
Mr. and Mrs. Charles R.B. Wright
Ms. Kimberly K. Wright
Mr. Ansel Teng and Ms. Sheree C. Wu
Mr. Kenneth Young and  
 Ms. Julie B. Landau
Mr. Clement Zai
Mr. and Mrs. Stephen A. Zastrow
Mrs. Nairobi Y. Zelman
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MATCHING GIFT COMPANIES
American Endowment Foundation
The Bank of America Charitable  
 Foundation
Bank of America Charitable Gift Fund
The Benevity Community Impact Fund
Benevity Social Ventures, Inc.
The Capital Group Companies  
 Charitable Foundation
Caterpillar Foundation Matching  
 Gifts Program
Charities Aid Foundation of America  
 (CAF America)
The Crypto Adoption Fund
Cybergrants
Cybergrants SPV, LLC
Evolve Partners, LLC
Fidelity Investments Charitable Gift Fund
Fortis Construction, Inc.
The Giving Block
JMT Charitable Foundation
Johnson & Johnson—Employee Funds &  
 Matching Gifts Program
Johnson & Johnson Family of Companies  
 —Employee Funds
Johnson & Johnson Family of Companies  
 —Matching Gift Program
Lawrence Livermore National Laboratory
The McKnight Foundation
The Merck Foundation
Pepsico Foundation Matching Gifts  
 Program
Qualcomm Matching Grant Program
Renaissance Charitable Foundation, Inc.  
 (RCF)
Renaissance Charitable Fund
Salesforce.com, Inc.
Salesforce.org—Matching Grants
Shell Oil Company Foundation  
 Matching Gifts
Jeffrey M. Talpins Foundation
UBS—Matching Gift Programs
The UK Online Giving Foundation  
 (UKOGF)
United Way of the Greater  
 Lehigh Valley, Inc.
Varadero Capital, L.P.
YourCause, LLC

TRIBUTES

Honor Tributes
A friend’s birthday
A loved one
Dylan Abraham
Anne and Ron Abramson
Jeremy T. Addison
Bradley J. Ahrens
Akbar’s Birthday
All in need of help
Devyn L. Allison
Dillon Allison
Susan L. Alpert
Ryan Ammons
Mark Anastasi
Matthew Anderson
Jameson T. Ashley
Gibi ASMR
Axolotl Arms
L Ba
Gabrielle Bailer
Sheryl Baird
Nicole Baron
Jody Bartley
John C. Bayat
Brian and Laura Becker
Ilana Bellowe-Neenan
Christine Benzler-Lew
Carrie Berganski
Ellen Bernstein
Christopher Betagole
Conni Bigler
Becky Biskup
Shinjini Biswas
Shubho Biswas
Carmen Blackwell
Michael J. Borawski
Elizabeth Borders
Jeffrey Borenstein, M.D.
Steve Bowers
David Bragen
Jack Bragen
Christina Breunig-Salata
Matt and Simone Brigham
James E. Brown, Jr.
Sha Brown
Shelley A. Buffington, Ph.D.
William E. Bunney, Jr., M.D.
Andi Burd
Andrea Burd
Cameron Burns
Christine Burrows

Sandra Bush
Taylor S. Campbell
John C. Carlsen
The Carney Family
The Carney-Backer Family
Pamela Carroll
Patrice Carroll
Patricia (Patty) R. Cashour
Karen Caswell
Chris Catton
Sho Tin Chen
Jimmy Chisum
Natalie Cizik
Jill Cochran
Kristen A. Coke and Yacob Yonas
Thomas B. Coles, Jr., M.D.
Kellie I. Cook
Logan C. Copper
Ryan Corbett and Taylor Bibee
Vicka Corey, Ph.D.
Courtney S. Crane
Colin J. Crawford
Ivette De Aguiar
Armand de Corn
Walter E. De Moya, Jr.
Jeffrey DeBono
Christina and Andrew DeFusco
Megan Deinhart
Burak Deniz
Amit Desai
Elizabeth A. DiCamillo
Patrick Doncov
Rico Dufault
Sharon S. Dunas, LMFT
Lauren R. Duran
Mark D. Edwards
Dr. Christopher Eginton and  
 Mrs. Lindsay Eginton
Harryet Ehrlich
Katy Eisenhart
Chris Ellis
Jean L. Enloe’s beloved son, Michael
Hande Erçel 
Marilyn Euler
Lisa Gould-Fadaie and Mansour Fadaie
Claire Feeley
Irving Feingold
Judith M. Ferguson
Sean Fleck
Kamlyn Flint
Laura Flook
Gabriel
Jeanne L. Gardiner
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Honor Tributes (continued)
Timothy H. Gillis
Kari Gilpatric
God
Ellery Goeltzenleuchter
Nicholas Spears Goode
Susie Gorman
Bryan M. Greene
Joshua Gregory
Harrison C. Grisez
Tim Haldane
Avery E. Harken
Bruce Harlow, Sr. and his unconditional  
 love for his three children
Jonathan Harnisch
John Kennedy Harrison II
R. Hart
Jason and Matisa (Tisa) Herndon
Jared A. Hershberg
Kaitlyn Hetteberg
Hize’NLowz, LLC
Daniel J. Hoffman
Susan M. Hoffman
Edwin Hong
Angela Hurtado
Kenneth Hyacinthe
Louis Innamorato, C.P.A.
Aditi Jajoo
Jason
Jessica
Joe
Eric Johnson
JPW
Brian M. Kagan, M.D. and  
 Susan H. Kagan
Mirit R. Kagan
Miriam E. Katowitz, C.P.A.
Hunter Kaucky
Jason M. Keener
Keren’s Birthday
Melissa Anne Kerlin-Quick
Cain Khalife
Gene Kim
The King
Fradine Kipnis
Peter Kirk
Brian Kirkpatrick, M.D.
Nicholas Kirkpatrick
Michael Kirsic
Elizabeth (Leelee) Klein
Jan and Jed Klein
Elisabeth D. Kline’s beloved children
Alexander Kocinsky

Paul Kononchik
Karl F. Korpela
Howard and Shelley Kristol
Kylie’s Birthday
Danielle D. Ladensack
Marcia LaGreca
The Laitman Family
Anders Larson
Kaylin Lawler
Kami Layburn
Dr. Robert Lenox
Sarah Leonard-James
David E. Lieber
Janice R. Lieber
Joseph and Thelda Liebreich
Michael Lindenberg
Lisa
Angela Lo
Barbara A. Lohmeier
Daniel Maahs
Jeff Macdonald
Shaune MacLean
Madison
Justin Magleby
Grace H. Mah and Donald Chin
Tammy Maiola
Carole and Harvey Mallement
Eugene (Gene) J. Mancino
Stephen and Heidi Mandt
J. John Mann, M.D.
John D. Marangiello
Kristen T. Matthews and William E. 
Reeder
The Maybank Family
Joe McCoy
Quincey Miles
Mary Miller
Timothy Miller
Cesar Miranda
Paul Missaggia
Andrew L. Morrison, M.D.
Anne K. Muellerleile
Chad and Remae Murdock
Grace Nagaur
Joel Neely
Brooke Nguyen
Noah
Cynthia Norwood
Stephen J. Novak
Arron N. O’Callaghan and  
 Sean D.O. Smith
Elizabeth O’Connor, M.D.
Nieves A. Ortiz

Loretta Oskey
Mary Pat and John Osterhaus
Jacob Oveson
David Ovitz
Gloria Palma-Olsavsky
Dr. Rohit Pappu
Dr. Herbert Pardes and Dr. Nancy Wexler
Patrick W. Parker
Jignasha Patel
Karen Patel
Lester Paznik
Jason Pelland
Helen Petersen
Patricia H. Porter
James and Donna Potter
The Pranger’s beloved son, Warren
Leah Prawda
Courtney Prewitt
Sarah Marie Pullman
Sharon Rappe’s beloved son and friends
Douglas and Leslie Ratcliffe
Katherine (Kat) R. Raveling
Madeline Reed-Johnston
Michelle J. Reisman
Michelle Risse
Min J. Ro
Ann-Charlotte Robinson
Kimberly A. Rock
Faith Rothblatt
Ann Royall-Bolton
Gregg Rubin
Mary E. Rubin
Crystal Y. Ruelas
Tyler J. Rutherford
Robert (Bob) Sammons
April D. Sansom
Mark A. Satterthwaite, M.D.
Kai and Malia Schmelzer
Jadon Schmitt
Mary Schoolman and Jim Hinrichs
Jeffrey A. Scott-Klein
Gina Serra
The Severs’ beloved daughter
Sharon
Dorcas A. Shurberg’s beloved brother
Robert Silver
Dr. and Mrs. Mark Silver
Geoffrey A. Simon and  
 Andrea R. Graham
Christine Smith
Eugene (Gene) Smith
George Smith
Richard and Sue Smith
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Honor Tributes (continued)
Kathryn A. Snow, LCSW
The Solkowski Clan
Alan J. Spandorf
David P. Spector and  
 Jill D. Lewis-Spector, Ed.D.
Mary P. Spengler
Roderick N. Stave, Jr.
Stephen and Heike
Jenna Stevens
J. Benjamin Stokley
Jean L. Stone
Dr. Harris Stratyner
Gregory Strauss, Ph.D.
Kaitlyn Rose Strope
Sumemma
Barbara Tancredi and Paul Gallanda
Peter J. Tarr, Ph.D.
Linda Thai
Alina Thiele
James C. Thies
Nathan and Tien Thompson
Those in hope of wellness
Bosworth M. Todd, Jr.
Steven R. Town
Kevin M. Tracy
Siddharth Tripathi
Madison Tufte and Judith Crespo
John Tyler and Caroline Kelly
The United States Military
Alexandra (Lexie) C. Van Nostrand
Dr. Benjamin Van Voorhees
Vijayellemma
Michael Vollmar, M.D.
Jesse B. Wagner
Dayna Walsh
Mrs. Bobby J. Ward’s children,  
 Debra and Steve
Jen Ward
Jennifer Ward
Robert and Frances Weisman
The Wells Family
Mr. and Mrs. R. Graham White III
The White Family
Matthew Whittington
Chris Wiley II
Brooke Wilken
Sara Wilkerson
The kind folks from the livestream   
 (W.W. Patreon Server)
Christian Willenbacher
Stephanie Williams
Sarah and Craig Woelfel

Xavier
Mike Yamanaka
Erin K. Young
Alex Zeigler
Howard Zenker
Bob Zimmerman
Raleigh Zimmerman
Ann Zonderman

Memorial Tributes
A loved one
Kathleen (Kathy) Abaray
John ( Jed) B. Abrams
William F. Abrams
Cecilia J. Adamski
Aria N. Albertelli
Havia Alswang
Jose F. Amaya
Susan (Sue) K. Anderson
Christina E. Angelo
Annie B. Armstrong
Willis F. Armstrong III
Edward Arvey
Dahl L. Atterbury
Christopher J. Awn
John J. Awn, Jr.
Gregory T. Bak
Anna Balek
Scott Balgemann
John G. Banich
Cynthia L. Barazowski-Kassel
Neil Gregory (The Warrior) Barber
Colin M. Barkley
Dr. Herbert F. Barrack, Sr.
Mary Jane Barrack
Scott R. Bartlett
Stephen D. Bartusiak
Judith A. Baskin
Mary Alice Bauer
Michael (Mike) T. Baumgardner
Leroy Baumgartner
Brian J. Bengston
Chester Charles Bennington (Linkin Park)
Angelique N. Benrahou
P. Bruce Benzler
Marion C. Berchin
Timothy J. Berchin
Roberta Berry
Kurt M. Bertram
Daniel M. Best
Brian A. Bezonsky
Kevin M. Bezonsky

Deepak Bhasin
Stephen J. Binder
Lee W. Blair
Myrna Block
John H. Blomquist
William (Bill) H. Bodden
Matthew (Matt) J. Bogdovitz
Kathleen P. Bohanon
Kirk D. Boise
Amy J. Boone
Robert Booth
Sean P. Brady
Robert Branch
Robert Brandt
John Brasie
Kyle A. Bremer
Jason Brennen
Elise Bridwell
Jeffrey L. Broder
Catherine (Cathie) A. Brodie
Anne Bromberg
Daniel S. Brown
Beverly Brownlee
Bruce Brownlee
Corey A. Brunk
Robert W. Bruno
Doyle Budd
Jon M. Bugatto
Barbara J. Bundy
Peter R. Bunning
Colleen M. Burke
Paul T. Burke, M.A.
Evan P. Busbey
Scott (Scotty) A. Cahill
Patrick M. Caires
Susan A. Caltrider
Ewan Cameron
David E. Campbell
Aeric G. Cannon
Tyler J. Cannon
Deanna F. (Miller) Carl
Christopher (Chris) J. Carless
Jeffrey T. Carlton
John R. Caruso
Mary M. (Sullivan) Carven
Casey
Suzanne L. Castellani
Mary T. Cavanaugh
Adam R. Cavender, M.D.
Michelle Chiu’s beloved Auntie Luen
Allison A. Chlan-Fellner
Eric H. Choi
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Memorial Tributes (continued)
Thelma Christensen
Andrew S. Christie
Kristina Cicoria, M.D.
Michael J. ( Joe) Clarke, Jr.
Jenna Clemenz
Sheila Cohen
Valerie L. Collar
Alexander B. Conley
Andrew Connell-Fraser
Gerald ( Jerry) J. Connolly, Sr.
Ryan J. Cook
Grace Cook-Blasingame
David Cooper-Claire
Jordan Cooper-Halpern
Shirley Cottle
Christopher M. Cowan
James A. Croves
Jacob W. Crowder
Barbara S. Cumming
Joan ( Joanie) M. Curtin
Richard D. Daly
Margaret M. Dann
Stanley F. Dann
Vincent A. Dann
Ross M. DaPrato
Lula Belle Darnell
Dave
Rachel David
James  ( Jim) L. Davidson III
Terrence (King Terry) A. Davis
Janice E. Day-Britton
Anna De Dona
A. Louise DeAngelis
John B. DeBorba
Gertrud Deckert
Dr. Margarida M. Dederick
Mary Alice Delaphine
Robert M. Delbarker
Emmett W. Desroches
Destin
Henry (Hank) J. Deutschendorf II
Timothy B. Devanney
Nathaniel J. Dickinson
Eric DiDomenico
John DiIanni
William P. DiMichele
Marie Jane D’Innocenzio
The Members of The Dixon Family
John W. Dixon
Jonathan E. Dixon
Mary Louise Dixon

Steven J. Dolinar
Peter J. Dooher
Eric T. Dorris
Max N. Drabkin
Rose M. Drake Campbell
Lorraine (Lory) Dryden
Michael Ducate
Jean Durham
John M. Eddy
Garrett Edwards
Ronald (Ronnie) O. Edwards
Rebecca E. Ehrlich
David W. Elliott
Heather Rae Elliott Staudacher
Richard L. Embree
Erica
Catherine (Catie) A. Etier
Marian (Molly) P. Everdell
Garrett R. Farr
Alex D. Farren
Stephanie E. Faust
Jan A. Fawcett, M.D.
Yosef ( Joe) Feldkamp
James (Alec) A. Fentum
Catherine Finn
Ruth H. Flick
Raymond J. Flood, Jr.
Noah M. Floyd
Markus Forsythe
Jacob J. Fox
Frank
Benjamin Franks-Meinert
Gail W. French
Paul J. French (aka Strife)
Robert (Bob) O. Friedel, M.D.
Jason C. Frisco
Jerrice A. Fritzlen
Robyn-Beth M. Frizzell
Carl Fulmer
Charles Fulton
Christopher Furay
Stanton E. Gagel
Diane N. Galba
Brian Gallagher
Mary Gallagher
Daniel (Danny) L. Gallegos
Jack Gates
Robert Gavitt
James M. Gawthrop
William J. Gay
Bradley (Brad) Gianakos
Steven H. Gibson

Matthew L. Gill
John W. Glembocki, Jr.
Daniel J. Glorioso
Isabella (Izzy) Glorioso
Brian D. Go
Naum Goldenberg
Dr. Patricia Goldman-Rakic
Jerry Goldstein
Phoebe Goldstein
Zachary Golub-Rosen
Ethel G. Gordon
Ted A. Gorman
Collette G. (Tremblay) Gormley
Ellen Gottfried
Michael Gould-Fadaie
Adam J. Grainawi
William F. Grant, Sr.
Andrew N. Gray, Ph.D.
Eleanor Gray-Hankins
Alan I. Green, M.D.
Rose K. Greenberg
Mark J. Greenlee
Noah J. Grimes
Joshua E. Grossman
Wilfred L. Guerin
Peter L. Guerra
Suzanne R. Guerra
Thomas S. Gumport
Chamara Gunawardana’s  
 beloved mother, Gunawathie
Amanda G. Gurley
Iris L. Gushiken
Richard (Rich) D. Gustin
Rowena M. Haas
Dana A. Hafertepen
Grace Hagstrom
James (Doug / Dougie) D. Haigney
John B. Haldeman
Jordan Halpern
Stephen B. Ham
Thomas H. Hambric
Kuang-Hwa Han
Ruth Handleman
Seamus Hannon
Matthew (Matt) J. Hardin
Claire Harmon
Gary E. Hart
Cynthia (Cindy) M. Harwell-Paar
Stephanie Hatfield
Mary Lee Hayner
Michael Heafield
Kevin J. Heald
Bradley R. Heilman
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Memorial Tributes (continued)
Richard T. Heller
Shea Herlihy-Abba
Gary E. Heussler, Ph.D.
Hina
Robert M.A. Hirschfeld, M.D.
Mark Hollander
Harold (Hal) B. Hollister
Patricia (Patsy) G. Hollister
Corinne H. Holt
Dr. Philip S. Holzman
Sheldon K. Hooper
John D. Huberty
Louise Hughes
Rennie E. Hughes
Betty J. Hummel
William (Billy) W. Humphrey
Alan N. Hundert
Stephen J. Imarata
Naveed A. Iqball
William (Bill) S. Irwin
Vivian B. Jackson
Phyllis Jacobs
Linda C. Jacobson
Prem Jajoo
Miriam W. Javitch
Ethel L. Jeffers
Donna L. Joe
Donna Johnson
Michael D. Johnson
Ryan P. Johnson
Michael (Mike) W. Johnson West
James ( Jimmy) H. Johnston, Jr.
Mark Jolliffe
Christina (Choo / Johnny) M. Jones
Herbert (Skipp) R. Jones, Jr.
Reuben Jordan, Jr.
Savit Joshi
Andreas (Dre) P. Kahan
Lawrence E. Kalom
Topper Kamins
Sean B. Kamp
Vlad Kaplan
Nathan Kaptena
John R. Karatheodoris
Steven M. Karp
Melissa N. Karpf
Kevin J. Kassel
Allison Katzman
Emma Katzman
Claude R. Kaufman
Brian J. Kelly

Albert Kemp
Michael F. Kenigsberg
Noelle (Michelle) E. Kennedy  
 Carmichael Mullin
Patrick (Stacy) W. Kenny
Kevin
Paul Killea
Yong Deok Kim
Stephen W. King
Karen King-Brown
Robert Kinn
Russell J. Kinsella
Jill A. Kirby
Doris M. Knapp
Steve Knitzer
Michael Knutson
Allison (Alli) S. Kohl
Christine Kohlstedt
Peter C. Kohn
Robert Kolozsvary
Richard L. Komray
Arty Kononchik
Michael Kort
John B. Kramer, Jr.
John C. Kruger
Michael Krusell Nelson
Kendal (Ken) A. Kucera
Marc A. Kuder
Kal S. Kurcsinka
Gary Kushman
Murray (Murry) Kusmin
Josef Lachmair
Belle M. Laitman
Gloria G. Landon
Carole Jean Laping
Mary Ann Lapinskas
Daniel (Danny) Lastra, Jr.
Janice J. Latham
Jenna R. Laubach
Brendan L. Lauderdale
Robert E. Lauer
Megan Lavin
Chau Le
Edward J. Leahy
Harry R. Leeds
Linda G. Leeds
Harry Legge
Meagan L. Leonard
Edward Lester
Frederick C. Levantrosser
Eva Levin Dalkoff
Michael S. Levine
Gayle Lewis-Grayson

Jacob Lichtenstein
Constance E. Lieber
Samuel A. Lieber
Stephen A. Lieber
Robert (Rob) C. Lindstrom
Lance Lipton
Lina Litinskaya-Weinbaum
Richard E. Little
Frank J. Lodanosky
Kurt C. Lonien
Nathan (Tater) A. Loose
John D. Lopes
Danielle M. Lorenz
Basil L. Loudas
Dean S. Love
Joanna Lowry
Thomas A. Luby, Jr.
Matthew (Matt) M. Lugo
Barbara Lyons
Matthew C. Lyons
Samuel Macey
Marissa N. MacLaughlin
John ( Jake) B. Magee
Roman Makuch
Robert T. Malison, M.D.
Karen K. Malmstrom
Bill Manning
Merrill M. Manning III
Philippe Marchiset
Roland Marchiset
Alan G. Marer
Kathleen A. Marnock
Matthew Marshall
Tara L. Martabano
Thomas (Tommy) D. Martin
Danielle N. Martin Putz
Elizabeth Martino
Zachary D. Massey
Michael D. Mattoon
Thomas Matye
Travis Matye
Stanley R. Mayberg, M.D.
Kevin P. McAward
Timothy P. McBride
Michael P. McClain
Lucia McClintock Payne
June McDonald
Patrick J. McGinty
Eugene J. McManus
James ( Jim) C. Meiburger
John J. Meiburger
Jeffrey M. Mercer
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Memorial Tributes (continued)
Richard J. Mergen
Abigale O. Merrifield
Daniel Michaels
Apphia Michelich
Ronald Michelich
Christopher F. Miehlisch
Delaphine Miller
Lori Miller-Levine
Duncan N. Mitchell
Neil Molberger
Gregory A. Monk
Juan ( Joji) Maniquis Montelibano
Frank Morgan
Matthew P. Morgan
Beth Morse’s beloved son
Mark I. Moskowitz
Virginia (Ginny) L. Mott
Isabelle Moua
Roland E. Mueller
Patrick Rory Muldoon
Ronald P. Mullan
Ronald (Ronnie) Mullan
John ( Jack) M. Mulvoy
Bradley Munroe
Andrew (Andy) L. Munson
John Naiman
Cassandra Narburgh
Adam Neely
Barry J. Nelson
Karen S. Nelson
Priscilla Nelson
Christopher J. Neubecker
Kirk D. Newell
Patrick Nolan
Nicholas Nordin
Kyralynn R. Nycum
Greta L. Oclair’s beloved loved one
June E. O’Connor
Donna M. O’Dell
Emily Odle
Donald M. O’Hara, Jr.
Jesse E. Ohlin
Rachel L. Okon
Alyssa G. O’Neill
Matthew Ornstein
Cameron R. Orr
Sandra (Sandy) Otero
Pradeep Padukone
Barbara W. Page
Sri Hari Palacio
Romano Paliska
James D. Palmer III

Albert L. Pan
Robert Parenteau
Arthur Peck, M.D.
Samantha (Sam) Saint Aubyn  
 Peluso-Swartzlander
Mary Person-Huebner
William Brodie Phillips
Sybil Pierce
Jessica A. Piesman
Michael P. Piet
Asuncion Pla Esteve
Kali-Luna Polhill-Koenig
Jennifer E. Porath Gordon Novelich
Mollie Porvancher-Adinolfi
Nicholas M. Pouh
George C. Powell, Sr.
DeLana Powers
Ankita Pradhan
Donna M. Pritchett
Peppino Puleo
Joel M. Purrington
Vu Huynh Quang
Dylan Quast
Bert R. Queen
Fiza Quraishi
Ramez E. Qureshi
Jerome ( Jerry) Rabkin
Luca Rader
Arthur J. Radin, C.P.A.
Matthew R. Radula
Hotan Rafiee-Tary
Jane ( Janie) E. Ragel
Lisa M. Raimondo-Nowell
Sidharth Ramakrishnan
Cassandra (Cassie) N. Ray
Anthony M. Razziano
Evan G. Rea
William (Bill) Reader
John Reason
Mason J. Reed
Brian E. Reese
Steve Reinlieb
Marcia A. Relph
Samuel D. Rendall
Michael Reschke
Eamonn P. Reynolds
Scott T. Richards
James Richardson
William Richardson
Priscilla Riddick-Trotter
Mary Frances Ritsko
William (Bill) H. Ritsko
Jonathon J. Robbins

Sarah M. Robbins
Will Robinson
David A. Rock
Carolee Rogers
David Rogers
Elizabeth Rolland
Sylvia P. Roman
Brian Rorick
Thomas Rorick
Alan G. Ross
Chris Ross
Christina (Chrissy) Rossi
Matthew S. Rothman
Nancy E. Ruben
Chris Rudder
Donald J. Rully
Irwin Rutland
John G. Ryan
Patricia E. Rzasa-Blum
Paul Saletic
Carol Sanchez
David A. Sánchez Schurtman
Marsha Sandberg’s brother, Joe
Anthony J. Santagato
Anthony Santiago
David O. Sapiro
David L. Schmidlap
Lee R. Schoolmeesters
Stephen (Steve) E. Schramer
Nora E. Schuster
Ellen Schusterman
Sophie (Brelis) Scontras
Kelly M. Scruggs
Phyllis G. Segal, M.D.
Kenneth F. Selig
Timothy B. Sennott
Gary S. Sevitsky
William D. Shannon
Megan L. Sharp
Susan A. Sherman
Edwin N. Sherr
Harriet Shetler
Sylvia Shick
Kimberlee A. Shuman
Patricia A. Siegrist
Jacob Signorile
Benjamin L. Silver
Beatrice Silverman
Sheldon Silverman
Duncan N. Simic
Benjamin Simmons-Courtney
Kevin Simms
Marcia Simon-Kaplan
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Memorial Tributes (continued)
John T. Sinnott
Carol R. Smith
Edmund Smith
Edward J. Smith
George J. Smith
Marnie Smith
William H. Smith II
Donald E. Snyder
Drew Sobotka
Patrick Sorrell
Nathan A. Soukup
Eleanor (Ellie) Southworth
Louis A. Spadaccini
Gena Spaulding
Anneke Speller
Morton Spool
Susan Spool
Jeffrey T. Sramek
Doretha St. Clair
Ian J. Stancato
Brian A. Stapleton
John A. Stapleton
Gregory L. Starling
Tyler R. Starling
Edward G. Steinmetz, Jr.
Marlene H. Steiskal
Finley S. Still
Barbara Stoller
Mary J. Strub-Caulkins
Hilda R. Studebaker
Daniel Sullivan
Kristin M. Sullivan
Anne Sykes
Martin P. Szuba, M.D.
H. Vonn Taylor
John W. Telford
Charles S. Testa
Beth Thompson
John Thornley
Nicholas Tindall
Brian Tittle
Jake M. Topley
Troy Torres, Jr.
Victoria (Tori) Trang Cook
Richard Trommer
Donald Trybula
Alexandros Tsaoussis-Maddock
Liz Tucker
Robert T. Tucker
Doris H. Tufte
Adele C. Tursone

Joseph Tursone
Colby Twinam
Alexa N. Uroskie-Smith
Brett A. Van Vort
Glen P. Vandehey
Charles Varkoly
Robert (Bob) L. Veenstra
Harriet Vicente
Joaquin B. Villarreal
Allen E. Vincent
Gregory Von Burg
Paul Von Burg
Alexandra von Wussow’s beloved father
Ken Vorisek
Riley P. Wachhorst
Wm. F. Wagner, Jr.
Jonathan Waldman
K.T. Walker
Capt. Anders (Andy) G. Wallin II
Tordis Wallin
Charlie M. Walls-Rowland
Thomas Walsh
Sharon Wang
Kenneth R. Warning
Charlotte S. Weiss
Susan L. Wessman
Robert M. Wetzel
Allan Wexler
Timothy L. Whitmer
Dan Wicker, Jr.
Michael G. Wieman
Jon K. Wilbur
Gertrude Wildgruber
Ronald C. Wilkson
Amy L. Williams
John C. Williams
Mark Williams
Andrea Williams-Barnes
Lynn Williams-Figg
Martin S. Willick, M.D.
Peter B. Wilson
Richard K. Wilson
Timothy (Timo) Wilson
Barbara A. Winkler-Monsanto, M.D.
Mike Winn
Douglas Wistner
Cheryl E. Wolfe
June Wolfe
Farrell J. Wolfson
Kenneth A. Wood
Alan H. Woodard
Ryan M. Woodland

Robert T. Woods
Surekha Yadawad
Edward A. Yakamavage
Hizeko Yoshimura
Genevieve (Gene) Young
Neal Zafran
Timothy F. Zalent
Marilyn Zalokar
Anna Zarski
Peter W. Zartman
Edward N. Ziegler
Gladys P. Ziegler
Barry L. Zimmerman
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* The Foundation’s complete audited financial statements are available on our website.

Consolidated Statement of Financial Position

DECEMBER 31, 2023 DECEMBER 31, 2022

ASSETS

Current Assets

Cash and cash equivalents $26,905,317 $19,059,866

Investments, at fair value, current portion 14,629,688 11,104,800

Contributions receivable 415,480 2,202,142

Pledges receivable, current portion 7,470 190,277

Prepaid expenses and other assets 230,236 225,037

Total Current Assets 42,188,191 32,782,122

Pledges receivable, net, less current portion 9,738 9,738

Assets held in charitable remainder trust 1,885,836 1,701,437

Fixed assets, net 9,684 6,884

Investments, at fair value, less current portion 8,947,449 8,947,449

Right-of-Use Asset 125,457 424,126

Total Assets $53,166,355 $43,871,756

LIABILITIES AND NET ASSETS

Current Liabilities

Accounts payable and accrued expenses $75,069 $95,271

Grants payable 14,887,604 15,522,195

Operating lease liability, current portion 148,179 353,580

Accrued compensation 48,077 40,776

Annuities payable 826,641 778,644

Charitable gift annuities payable 13,599 142,918

Total Current Liabilities 15,999,169 16,933,384

Operating lease liability, net, less current portion — 144,891

Total Liabilities 15,999,169 17,078,275

Net Assets

Without donor restrictions 26,492,489 17,792,107

With donor restrictions 10,674,697 9,001,374

Total Net Assets 37,167,186 26,793,481

Total Liabilities and Net Assets $53,166,355 $43,871,756

Financial Summary*
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** All fundraising and administration expenses are funded by specially designated grants.

Consolidated Statement of Activities

YEAR ENDED  
DECEMBER 31, 2023

YEAR ENDED  
DECEMBER 31, 2022

SUPPORT AND REVENUE

Contributions $14,613,749 $12,828,748

Special events, net 89,157 46,716

Contribution of services 2,048,285 2,116,704

Bequests 5,022,129 8,618,365

Net realized and unrealized gains (losses) on investments 3,929,558 (4,857,163)

Net appreciation (depreciation) of assets held in charitable remainder trusts 184,399 (426,076)

Dividend and interest income 908,154 268,882

Total Support and Revenue 26,795,431 18,596,176

EXPENSES

Program Services

Research grants and awards 9,232,426 8,868,584

Scientific advancement 2,309,627 2,414,690

Program support 2,352,532 2,258,132

Total Program Services 13,894,585 13,541,406

Supporting Services

Fundraising** 897,389 850,240

Administration** 1,629,752 1,565,890

Total Supporting Services 2,527,141 2,416,130

Total Expenses 16,421,726 15,957,536

Change in Net Assets 10,373,705 2,638,640

Net Assets, beginning of year 26,793,481 24,154,841

Net Assets, end of year $37,167,186 $26,793,481
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