Changing Lives Through Research at the
Fisher Center Lab at The Rockefeller University

Building a Legacy i
"How Many Exceptional Lives Can One Man Live?" Such was the question posed
by Dr. Marc Flajolet, interim director of the Fisher Center lab, during the Greengard

Cascade: A Scientific Symposium in Honor of Paul Greengard, held at The Rockefeller

University on September 20, 2022. The event, two years in the making, gathered scientists
from around the world whose lives had been touched by Greengard, Nobel Prize winner and

Founding Director of the Fisher Center lab until his death in 2019 at the age of 93.

Flajolet, who worked with Greengard for almost 20 years, described the late scientist’s

achievements, including the 55-person Fisher Center lab, where he researched brain diseases

ranging from Alzheimer’s to Parkinson’s to schizophrenia. He noted that more than 100 papers

on Alzheimer’s alone had come out of that lab during Greengard’s tenure. Dr. Marc Fl;jolet

The symposium was named after one of Greengard’s key discoveries — that the brain has a more complicated signaling
process than previously believed — and those in attendance spoke to that discovery and how it has affected their work.
Presentations were led by scientists from many prestigious institutions such as Yale School of Medicine, Massachusetts

Institute of Technology, Princeton University, and Johns Hopkins University.

Greengard’s illustrious career, fueled by a brilliant mind and playful spirit, has created a legacy that will impact the scientific

community for many years to come. As one presenter put it, “His lab had... this enormous community

of passionate scientists. We’ve seen this here today... The people who come through the lab are

continuing to create electricity.”

Recognizing Exceptional Scientists
In addition to his pioneering Alzheimer’s work, Greengard left behind another legacy:
The Pearl Meister Greengard Prize. Named after his mother, who died giving

birth to him, the Pearl Meister Greengard Prize was co-

founded in 2000 by Greengard and his wife,
sculptor Ursula von Rydingsvard.
Greengard donated his entire
Nobel Prize monetary award to
create the Prize, which recognizes
the exceptional work of women yysylavon Rydingsvard

scientists. Of the more than twenty awardees to date, three
have received Nobel Prizes of their own, including this year’s
Dr. Paul Greengard L winner, Katalin Kariké, whose discovery paved the way for RNA

vaccines, including two for SARS-CoV-2.
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Paul Greengard Professorship

To demonstrate the gratitude of The Fisher Center for Alzheimer’s Research Foundation for Dr. Greengard's science
leadership and humanity, the Paul Greengard Professorship was established in 2017. The Foundation made a seven-year
S5M gift to The Rockefeller University, for a named chair that will honor Dr. Greengard in perpetuity. With your help, this

year the Foundation fulfilled that gift, which will be awarded to a Rockefeller faculty member once a candidate is appointed.

Abarca Prize Winner

The Fisher Center Foundation provided $1 million in funding for Dr. Jean-Laurent Casanova, a
researcher at The Rockefeller University Hospital and head of laboratory at St. Giles Laboratory
of Human Genetics and Infectious Diseases, for his research at the onset of the COVID-19
pandemic. Casanova’s lab used the funds to understand the life-threatening manifestations of

the SARS-CoV-2 infection, which resulted in several prominent publications.

In October of 2021, Casanova became the first winner of the Dr. Juan Abarca International
Prize for Medical Sciences. The prize, presented by King Felipe VI of Spain, was awarded

for Casanova’s research into the study of infectious diseases caused, in part, by viruses.

Fueling the Development of Innovative Therapeutics

Each year, more than half of the laboratories at The Rockefeller University rely on the technology and expertise of the High-
Throughput and Spectroscopy Resource Center on campus. The Center was established to support therapeutic discovery
programs by keeping experiments in house that were once outsourced. By providing this resource center, scientists can

now remain actively engaged in drug development without interruption of the process.

In recognition of a grant from the Foundation, the High-Throughput and
Spectroscopy Resource Center has been renamed the Fisher Drug Discovery
Resource Center. The Center will help drive transformational science and fuel the

—— development of novel and innovative therapeutics.

Projects that are currently underway and benefiting from the Fisher Drug

Discovery Resource Center include a compound being developed as a pre-hospital
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therapy for heart attack; projects with Rockefeller’s COVID-19 research program;

and our own Sidney Strickland’s work to isolate a protein to halt the progress of

Alzheimer’s. (See page 7 for more information on Dr. Strickland’s work.)

i} - = BN The Center is located in The Rockefeller University’s Bronk Laboratory building

=R E=mamap [ and will be a key component of the Ford Center for Life Science Innovation, which
SRR, = = ——C | = ; will house a biotech incubator and drug discovery labs for start-up companies
s et b bk 1] j with leaders from the Tri-Institutions (Rockefeller University, Weill Cornell
HE5 f Medicine, and Memorial Sloan Kettering Cancer Center), as well as other New

=) e S R York City research and drug development entities.
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The Fisher Center Laboratory

This year was a transitional time as interim director Dr. Marc Flajolet was replaced by our newly appointed director,
Dr. Nathaniel Heintz. While Dr. Heintz assembled his team and outfitted the lab, Dr. Flajolet’s scientists continued their
work on cell vulnerability and DNA-encoded library (DEL) technology. The gene DEK, a protein that regulates neuronal
excitability and tau accumulation, was identified from vulnerability studies as a potential driver of tau pathology. By
modulating DEK levels in EC neurons, the accuracy and cell-type specificity of our network predictions were validated.
Neurons from layer Il of the entorhinal cortex (ECII) are the first to accumulate tau protein aggregates and degenerate
during prodromal Alzheimer’s disease. Research showed that DEK influences neuron excitability, leading to dysregulation
of neuronal plasticity genes. Reduced DEK activity, or loss of function, leads to tau accumulation, microglia reactivity,
and ultimately microglia- mediated neuronal loss. Altogether, this work validates a pathological gene discovery platform
allowing identification of novel therapeutic avenues. More specifically, this study sheds light on a novel pathway driving

tau pathology in vulnerable neurons.

A manuscript summarizing the work on DEK was finalized and submitted for publication. As presented last year, dek (the

gene coding for the protein DEK) is the top hub gene of what we had defined as the vulnerability module.

Drug Discovery Platform and DEL Technology

Efforts continued to optimize, validate, and characterize our DEL platform by optimizing our algorithm and decoding strategy
and creating novel functions to refine hit selection. Independently, a novel chemical reaction using diversity-oriented
synthesis has been described that can be performed in the presence of DNA and allows it to generate peptidomimetics, a
type of molecule that is highly relevant for targeting aggregation for Alzheimer’s disease and more broadly protein-protein

interactions.

A manuscript, “Diversity-Oriented Synthesis (DOS) of On-DNA Peptidomimetics from Acid-Derived Phosphonium Ylides”,

was published in the journal Chemistry.

Drug Application: Targeting Tau Aggregation

Two methods to verify visually the nature of tau
aggregates (types and size) were generated, and
a number of DEL screening campaigns using tau
monomers and tau oligomers as the target were
completed. Different types of aggregates required
for validation and testing were isolated and fully
characterized; and three different technologies were
tested for validation. Two positive controls that are

known to bind to tau aggregates were generated, and

we have synthesized Tauvid, the only FDA approved

compound used for tau PET-imaging.
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Introducing Nathaniel Heintz, PhD
It took the search committee several years to identify someone to succeed the late Dr. Paul Greengard, who had served as
founding director of the Fisher Center lab from 1995 to 2019. We are delighted that Dr. Heintz has taken the helm of the

Zachary and Elizabeth M. Fisher Center for Alzheimer’s Research (the Fisher Center lab).

A distinguished neuroscientist, Heintz is the James and Marilyn Simons Professor, head of the Laboratory of Molecular
Biology, and an Investigator of the Howard Hughes Medical Institute. He is also a member of the National Academy of

Sciences.

With his background in molecular biology, Heintz followed mentor Robert Roeder, PhD, to The Rockefeller University in
1983, where he embraced the study of neuroscience. Heintz focused on the detailed molecular properties of all of the
cell types that make up the brain — between 500 and 1,000 of them — which gave him ample opportunities to make new

discoveries.

Together with Greengard’s lab, the two laboratories developed a methodology called translating ribosome affinity
purification (TRAP). They used TRAP to peer deeply into the brain cell to see which proteins were being synthesized under
different conditions. The work was transformational and yielded such important results that Heintz, Greengard, and two

other colleagues formed a company to use the methodology for other diseases, such as Parkinson’s.

Heintz is focused on Alzheimer’s in the Fisher Center lab, studying the brains of donors without
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Alzheimer’s and comparing them to those who had it. Using a methodology called fluorescent-
activated nuclei sort sequencing (FANSseq), he and his team are able to catalog information
about the nucleus of every cell, discovering the molecular properties of human brain cell
types. Using this technology, they aim to understand “selective vulnerability,” the reason
behind why certain cell types are lost first during the course of the disease. It is a first step

towards finding treatments and a cure for Alzheimer’s disease.

“The thrill of discovering new
information about human
disorders is what drives me.”
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