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Many believe that “if you want to go fast, go alone; but if you want to go far, go together.”

However, the transformative gift you made to realize Dr. Mustafa Sahin’s vision shows that
you, like him, recognize that this proverb is actually only half true. The world needs us to
enlist many disciplines to work together if we want to go far and move fast to make a

difference for children and families facing challenging pediatric nervous system disorders.

At the Rosamund Stone Zander Translational Neuroscience Center, we are bringing together
researchers with deep expertise and promising young talent with fresh ideas, from across
many medical, scientific and technology fields. Your gift allows Boston Children’s Hospital to
unite the world'’s brightest minds to drive advances in early detection and treatments for

children with neurological and neurodevelopmental disorders.

By removing traditional barriers between clinicians and scientists, we can:

And thanks to your overwhelming generosity, we are optimally positioned to travel both far

and fast along Dr. Sahin’s ambitious roadmap.

Your support has given Boston Children’s the freedom to pursue what's truly important for
patients, both the infants and kids receiving treatment in Boston and the countless children
around the globe who benefit from the breakthroughs made here. Care for individuals with
neurodevelopmental disorders is what drives research at the center—and vice versa. We no
longer have to wait on the National Institutes of Health or the pharmaceutical industry to

bring brighter futures to children and families facing brain disorders.

With deep appreciation,
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One Transformative Gift. Limitless Possibilities
Autism spectrum disorder (ASD). Hearing loss. Down syndrome. Catastrophic seizures.

Neurodevelopmental disorders so common that you likely know someone with one... and others so
rare that the parents of affected children may never meet another soul who understands what they're

going through.

What these disorders of the brain and nervous system have in common is that all the children they
touch deserve medical answers that help them enjoy a healthy and happy life. Thanks to your clear-
eyed view of what's possible when clinicians and scientists are free to conduct research across
disciplines, without boundaries, the sky is the limit when it comes to Boston Children’s solving even

the world’s most challenging medical problems.

The impact of your gift on the lives of infants, adolescents and teens across the world surely will be
incalculable. But here’'s how the Rosamund Stone Zander Translational Neuroscience Center (RSZ
TNC) worked to revolutionize diagnostics, care and family support in year one—from discovering
important genes, to developing zebrafish models, to uniting the best minds and purest passion from

inside and outside pediatric medicine to make a difference.

Traveling farther—and faster—on the wheel of discovery

Finding answers for children with rare
neurodevelopmental disorders can be a
trying journey for those who love them.
Often a definitive diagnosis and a clear
understanding of what a condition
means for a child’'s long-term health and
unfolding mind—never mind an effective
treatment—evade affected families for

years.

Someone who knows this all too well is
Maya Chopra, MBBS, FRACP, director of

[

translational genomic medicine at the RSZ TNC's Dr. Chopra (far right) and Siddharth Srivastava, MD (far left)

RSZ TNC. who joined the team in May with a family participating in a new multidisciplinary specialty clinic for
' patients with Kleefstra Syndrome. Read more on page 9.
2020.

In her previous position at the Imagine Institut des Maladies Génétiques in Paris, Dr. Chopra conducted
research under the mentorship of Professor Jeanne Amiel, seeking to identify new diagnoses in

children with head and facial differences. During the course of this work, Dr. Chopra and Professor



Amiel saw a teenage girl with severe developmental delays, epilepsy, absent speech, recurrent
infections and unusual facial features. The patient had seen many doctors and undergone numerous

investigations over the years, but the genetic basis of her condition remained unknown.

Dr. Chopra and her colleague Christopher Gordon, PhD, analyzed all the girl's coding genes and noted
a rare variant in a gene called ANKRD17. At the time, scientists knew very little about this gene. But
over the next four years, Dr. Chopra connected with international colleagues who also had patients
with rare ANKRD17 variants. Together, these researchers built a picture of a new, previously
unrecognized genetic syndrome. The American Journal of Human Genetics published the
collaborative gene discovery study earlier this year, and OMIM (a database of genes and genetic
conditions) named the rare disorder "Chopra-Amiel-Gordon syndrome,” or CAGS, after Dr. Chopra

and her collaborators.

Now, Dr. Chopra and her fellow Boston Children'’s researchers are harnessing the revolutionary
infrastructure of the new RSZ TNC and a $300,000 pilot project grant to better understand and treat

this syndrome.

Dr. Chopra will work with a new group of children with this disorder to create a fuller portrait of the
genetic, neurobehavioral, clinical and imaging spectrum clinicians see with CAGS. Meanwhile,
Elizabeth Buttermore, PhD, the newly appointed director of translational in vitro models at the RSZ
TNC, will use patient skin and blood samples to create and describe neurons specific to individuals
with CAGS. This work will allow us to rapidly screen potential therapies. Conducting this preclinical
research in parallel with the clinical effort to understand the syndrome allows our researchers to move

more quickly from discovering genes to exploring potential treatments.

The CAGS research is one of five pilot projects funded (see page 7) in the RSZ TNC's first year. And it's
just one example of the progress bench, preclinical and clinical researchers can make when they

inform each other’s efforts in real time.

Historically, dollars available from the National Institutes of Health and other funding sources steer
research on pediatric nervous system disorder treatment, explains Rosamund Stone Zander Chair
Mustafa Sahin, MD, PhD, the director of the RSZ TNC.

“The creation of the center allows us to be the engine generating ideas and research to help children
with rare disorders that haven't yet been described, versus just being reactive to available funding,” Dr.

Sahin says.



Growing our faculty research engine

By establishing the RSZ TNC, you've allowed Dr. Sahin to attract the very best minds. Together, they

can realize the future of personalized medicine for children with neurological and

neurodevelopmental disorders.

Proof exists that gene therapy can effectively treat a neurological disorder, notes Dr. Sahin. Boston

Children’s is one of the first pediatric hospitals in the nation to offer an FDA-approved gene therapy to

treat spinal muscular atrophy (SMA). The treatment, which clinicians administer via a vein in a single

hour-long procedure, prevents further motor neuron and muscle degeneration by replacing the

defective or missing gene that causes SMA.

However, “while we have a very active gene therapy
program, we don't have a lot of expertise in addressing
brain disorders with gene therapy,” Dr. Sahin says. So, at
the recommendation of its external advisory board, the
RSZ TNC has decided to pursue “young talent who will
adapt to changes in this very fast-growing area and

become leaders of new technologies being developed.”

The first such rising star is Ranjan Batra, PhD, who has
accepted an offer to join the team as an assistant

professor, starting in early 2023.

Dr. Batra is currently the vice president of research and
development at Locanabio Inc. in San Diego, where he's
trialing several cutting-edge interdisciplinary approaches
to RNA targeting. He also serves as the lead investigator
on research to develop an RNA-targeting gene therapy
funded by the Muscular Dystrophy Association. At Boston
Children’s, Dr. Batra plans to establish a translational
research program for gene therapy to treat
neuromuscular and neurological disorders, including
Duchenne muscular dystrophy and Dravet syndrome, a

rare but catastrophic form of lifelong epilepsy.

{ Ns4
This qirl received a new FDA-approved gene
therapy to treat spinal muscular atrophy at Boston
Children’s. The RSZ TNC seeks to develop other
gene therapies for brain disorders.

The center also extended an offer, now under negotiation, to an investigator with expertise in

developing DNA-targeting gene editing therapies. Boston Children’s will match $1 million in faculty lab

startup costs for both faculty members and provide newly renovated lab space.



Developing the drugs that our patients need most

In addition to recruiting experts to create new gene therapies for brain disorders right here at Boston
Children’s, your gift is allowing us to bring in new expertise in medicinal chemistry and additional

expertise in translational genomics.

Boston Children’s researchers often
identify promising drug compounds for
childhood neurological and developmental
disorders through their state-of-the-art
studies using human neurons, Dr. Sahin
says. However, turning those discoveries
into medicines that clinicians can give at
the bedside typically requires
pharmaceutical companies that share the

same interest in developing the prototype

drugs. Those partners can be especially

By allowing us to recruit a medicinal chemist, your gift will help Boston
Children’s develop and trial new drugs without a pharmaceutical
is rare. company with a vested interest.

challenging to find when a condition

Recruiting a medicinal chemist will give us the internal ability to develop and refine medicines, Dr.
Sahin says. As a result, we can more quickly trial new compounds that patients desperately need—

regardless of whether a company is vested in seeing those drugs succeed.

“We want to make better compounds that could be clinically useful,” says Dr. Sahin, “and we also want
to be able to improve on those compounds ourselves so we can accelerate that next level of

translational medicine.”

The recently established Translational Genomics Unit has rapidly become central to the mission of the
RSZ TNC and its multidisciplinary research projects. The center is hiring a translational genomics

specialist as well as an assistant professor to spearhead future projects.

The team has identified strong candidates for both faculty positions, planned for spring 2022

start dates.



Thinking big about what we can change for children

In addition to the CAGS research mentioned earlier, four other multidisciplinary teams received one-
year $100,000 pilot grants to advance their research in 2021. The breadth of these studies and their

potential to change lives show the limitless possibilities that you have created.

Exploring promising treatments for a
rare disorder

Maxwell G. Heiman, PhD, and Olaf Bodamer, MD,
PhD, will use their grant to work on a drug for
treating Kabuki syndrome, a rare congenital disorder
that causes intellectual disability and growth
problems and can affect many other body systems.
The researchers from the Division of Genetics and
Genomics will use patient sample repositories and

innovative animal models to screen a collection of

10,000 drugs to identify those that improve Kabuki

Research to develop a gene therapy for a common type
syndrome symptoms. of childhood hearing loss for children such as Milea is just
one of several life-changing endeavors being funded by
RSZ TNC pilot project grants.

Curing genetic hearing loss

Jeffrey R. Holt, PhD, and Olga Shubina-Oleinik, PhD, from the F.M. Kirby Neurobiology Center, will
use their grant to investigate a treatment for patients with a genetic form of hearing loss. They seek to
test novel methods to repair the large STRC gene—a common cause of hereditary hearing loss—using
human inner ear cells generated from stem cells. If successful, their approach would offer a broad
clinical window of opportunity to restore hearing, with intervention possible in babyhood, during the

teen years or even later.

Safeguarding the developing brain in utero

To help doctors around the world better care for babies diagnosed with heart disease in utero, Camilo
Jaimes, MD, from the Department of Radiology, will use his grant to advance the use of a diagnostic
tool called diffusion MRI, which reveals the random movement of water molecules in tissue. Dr.
Jaimes will analyze a vast bank of MRl images of the brains of fetuses with heart disease. He aims to
create an accessible way to catch important microscopic abnormalities in prenatal brain development,

so clinicians can improve treatments for these vulnerable babies both before and after they're born.



Fragile X syndrome, the most common inherited genetic cause of intellectual disability, varies widely
by patient when it comes to the degree of impairment. Carol L. Wilkinson, MD, PhD, from the Division
of Developmental Medicine, and Nicole Baumer, MD, MEd, from the Department of Neurology, will
use their grant to hopefully help doctors and families understand how Fragile X syndrome will affect
each child’s cognitive and language abilities. The researchers will compare electroencephalography
(EEG) data in children with Down syndrome, typically developing children and children with Fragile X.
By identifying prognostic EEG markers, Drs. Wilkinson and Baumer seek to create more personalized

behavioral and medication therapies for individuals with Fragile X.

All five RSZ TNC pilot grant awardees began their funded projects in October 2021 and will have the
opportunity to apply for a second year of funding. The center will award pilot grants annually totaling
up to $750,000 per year.

Unlocking new possibilities for diagnosing and treating
childhood brain disorders requires that we harness the potential
of young scientists fluent in new technologies not widely used
in medicine. To that end, the RSZ TNC has awarded the

first two translational neuroscience fellowships to Wenkang
“Winko" An, PhD, and Kristina Johnson, PhD.

“Both fellows come from fields outside pediatric medicine and
from families that have children with neurodevelopmental
disorders,” say Dr. Sahin. “The new fellowships allowed us to
attract their considerable talents to work with us, matching
their broad interests and expertise with our multidisciplinary

translational research teams.”

Dr. An recently completed his PhD in electrical and computer

engineering at Carnegie Mellon University, where he trained as
n electrical and biomedical engineer ializing in signal
an electrical and biomedical engineer specia ginsigna Two new RSZ TNC fellows are bringing their

processing, machine learning and noninvasive neuroimaging expertise from outside pediatric medicine
to improve diagnostics and care for patients

methods. Under the mentorship of Drs. Charles Nelson and with autism spectrum disorders, such as

Carol Wilkinson from the Laboratories for Cognitive Nick.
Neuroscience in the Department of Developmental Medicine,
he will focus on using advanced EEG to map early brain signals of language and communication

difficulties in infants and toddlers. The research aims to create a screening method to dramatically



lower the average age of an ASD diagnosis, allowing for earlier interventions. Ultimately, Dr. An seeks
to draw on engineering concepts to develop new diagnostics and treatments for individuals with

neurodevelopmental disorders.

Dr. Johnson finished her PhD in the MIT Media Lab, where she worked at the intersection of
neuroscience, engineering, and autism, using multidisciplinary techniques ranging from deep brain
stimulation and fMRI neuroimaging to wearable biosensors and human-centered artificial intelligence
systems. Under Dr. Sahin’s mentorship, she will focus on understanding how rare genetic variation
leads to neurodevelopmental phenotypes. Connecting the dots between these discoveries will allow
clinicians around the world to more effectively diagnose and treat children with rare genetic
syndromes that cause ASD and intellectual disability. Her long-term goal is to improve the lives of
individuals with complex neurodevelopmental differences, especially those who have few spoken

words, genetic disorders or intellectual disabilities.

The RSZ TNC will recruit new fellows annually and mentor them into translational neuroscience

positions within academia, clinical care, and industry.

Rallying the world to tap our collective strengths

Like Dr. Sahin, you understand that we

must activate the limitless potential of “l' RERAERI

nm
+

everyone who cares about a rare genetic 5 LECERTREL l”i
condition or pediatric neurological Yo i ; _
condition. To that end, we tapped your i} ‘3 & %

gift to support the RSZ TNC's : ad 4
collaborative work with patient advocacy

groups.

In February 2021, we partnered with

iDefine—a U.S.-based organization

dedicated to discovering life-changing
One of the families finding hope from RSZ TNC research on AP4-

treatments for those with intellectual . . .
related hereditary spastic paraplegia.

disabilities stemming from genetic

disorders—to convene the first

International Kleefstra Syndrome Family & Scientific Conference. Patients, caregivers, doctors, and
researchers gathered to discuss the latest research on this rare genetic condition, which impairs
development and involves many body systems. With a grant from iDefine, Boston Children’s created a
new multidisciplinary specialty clinic for patients with Kleefstra Syndrome, led by Siddharth Srivastava,

MD, in the Department of Neurology and Anne O'Donnell, MD, PhD, in the Division of Genetics and



Genomics. We are additionally working with the iDefine and international collaborators on new
research studies, including a natural history study to determine best practices for treating the mental
health challenges, such as psychosis and behavioral regression that can be associated with Kleefstra

syndrome.

In October, we hosted the fifth annual meeting of scientific advisors for Cure AP4, a foundation
created by families of children affected by AP4-related hereditary spastic paraplegia. This set of four
extremely rare and debilitating neurodegenerative disorders has no known treatments, but we were
able to provide reasons for hope. Darius Ebrahimi-Fakhari, MD, PhD, and his team at the RSZ TNC
shared how they've identified promising small molecules that were functionally restorative in patient-
derived cells. His team is now studying these compounds’ mechanism of action to optimize them
before moving into testing in a zebrafish model and, eventually, mice. Dr. Ebrahimi-Fakhari's global
effort to monitor the effects and spectrum of this disorder and its progression also has yielded new
discoveries, including a common diagnostic imaging signature in the brain and—in what comes as a
great relief to families—evidence that, although affected children may experience a regression in
motor skills, they do not necessarily undergo similar cognitive declines. The RSZ TNC is planning for

future gene therapy trials to treat AP-4-related hereditary spastic paraplegia.

Elsewhere on the world stage, a Swiss pharmaceutical company launched an international clinical trial
to investigate a potential new therapy for seizures in tuberous sclerosis complex, a rare genetic
condition that causes tumors to grow in the body. The drug under investigation by Noema Pharma is
based on a study Dr. Sahin’s lab published in 2017 showing that a particular group of compounds
reduced seizures in a mouse model of tuberous sclerosis. Boston Children’s will serve as a clinical trial
site in 2022.

Also in 2021, Boston Children’s conducted a trial of a potential treatment for a spectrum of complex
neurodevelopmental disorders known as PTEN hamartoma tumor syndrome. The trial, which was
initiated by Dr. Sahin and his collaborators through the NIH-funded Rare Diseases Clinical Research
Network Developmental Synaptopathies Consortium, measured several cognitive and behavioral
outcomes and EEG biomarkers. Kira Dies, a certified genetic counselor and the newly appointed
executive director of the RSZ TNC, says that the initial data, which has been analyzed but not
published yet, shows some potentially promising signals of treatment efficacy and lays the foundation

for the next trial of the therapy.

Beginning in mid-2023, RSZ TNC affiliated researchers will have access to a newly built research suite

of rooms in which to host clinical trial visits at the Boston Children’s Brookline Brain, Mind & Behavior
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Center. This sensory-friendly space will be more comfortable and convenient for participating children
and families.

The power of you

We are delighted to share this wonderful progress with you. In just one year, Boston Children’s has
used your transformative gift to:

e build the RSZ TNC leadership team needed to dismantle the traditional barriers to making,
sharing and capitalizing on new discoveries across disciplines.

e usher in the future of targeted therapeutics, from new drugs to gene therapies, by assembling
the talent and technology required to develop them at Boston Children’s.

e seed critical research that will inform future clinical guidelines and provide a pipeline for
clinical trials.

e unite an international talent pool to advance the science today—and attract and support the

next generation of leaders who will create the cures of tomorrow.

Thanks to your belief in Dr. Sahin’s vision and your willingness to take bold action, we are primed to
make rapid and far-reaching progress in ensuring that every child with a rare or debilitating
neurological condition has the chance for greater cognitive, mental, emotional, and physical well-
being. Whether it is providing an answer as to which gene has impaired the development of a single
child seen in Boston—or finding new treatments for the 1 in 100 children worldwide affected by an

ASD—our work together gives these children and their families a chance at a more fulfilling life.
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