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Bradley Hyman, MD., PhD)

Professor of Neurology, Department of Neurology/Alzheimer’s Research
Massachusetts General Hospital, Harvard Medical School

Dr. Bradley Hyman has focused his career on the
study of Alzheimer’s disease. Dr. Hyman's
laboratory is in Massachusetts General Hospital’s
Center for Aging, Genetics and Neurodegeneration
in historic Charlestown Navy Yard. His laboratory
is pursuing research on Alzheimer’s disease, and
other neurodegenerative diseases, with a goal of
understanding the neuropathological and genetic
factors that underlie dementia. Their current goals
are to build on their recent findings to gain insight
into early diagnosis, and ultimately to develop
therapeutic strategies.

Dr. Hyman's conttibutions to the understanding of
Alzheimer’s disease are unique in their scientific
breath. He and his team of researchers at MGH
have creatively blended three areas of scientific
inquiry: the anatomy, chemistry and genetics of
brain cells. This blending of sciences allows him to
pursue majcr themes in the study of the disease.

Dr. Hyman's research into the neuropathological
underpinnings of the disease have revealed a
hierarchical progression of changes in specific
tissues of specific areas of cells, He has also
claritied the roles of the two major hallmarks of the
disease: neurofibrillary tangles and amyloid
plaques. He has demonstrated that the tangles are
a proximate cause of neuronal loss and
dysfunction, whereas plaque deposits less directly
correlate with neuronal loss or clinical symptoms.

The anatomical specificity of the disease’s
pathology raises the question of why some brain
cells are vulnerable and others spared. Dr. Hyman's
ongeing studies of the neurochemical and
neuroanatomical signatures of both vulnerable
and resistant neurons have provided the basis for
current neuroimaging studies focusing on early
diagnosis of Alzheimer’s disease.

A second major theme of Dr. Hyman’s studies is the
biolegical mechanisms that lead to increased risk
for Alzheimer’s from a variety of genetic factors,
including Down syndrome, amyloid precursor
protein mutations, apolipo-protein E, and the
presenilins. All lead to earlier onset of Alzheimer's
and increased amyloid deposition. The majority of
the team's studies have been in defining the risk
associated with inheritance of the apolipo-protein
E gene mutation that is thought to be predisposing
factor in as many as 50% of all Alzheimer patients.
The goal of these studies is to understand the
biological mechanisms that alter the “steady state”
of Amyloid Beta protein and lead to increased
amyloid deposits.

But of his numerous contributions to the under-
standing of Alzheimer’s disease, none is more

exciting than his recent demonstrations that the
deadly amyloid plaques are not necessarily
permanent scars. Working with lab mice, Dr.
Hyman's team showed for the first time that
antibodies can be used to clear plaques. In his
experiments, a majority of the plaques disap-
peared three to eight days after direct application
of anti-plaque antibodies.

These experiments were also the first time that
anyone had observed plaques in a living animal.
Dr. Hyman's team made its observations using a
new device, a multiphoton microscope. With their
ability to image the plaques they could tell what
happens before and after treatment with
anti-amyloid-beta antibodies. This observation is
itself a groundbreaking step in Alzheimer
research, because plaques were previously
identified only in autopsies. Multiphoton
microscopy may prove to be an important tool in
understanding plaque formation and in
monitoring a variety of treatments designed to
prevent or reduce their build up.

Because of the nature of the experiments, Dr.
Hyman’s team does not believe it has yet created a
model for Alzheimer’s therapy. Instead, they see
their work as providing two proofs-of-principle:
First, that Alzheimer’s plaques can be reversed.
And second, that they can be reversed by the
external application of antibodies rather than by
internally mustering the immune army of T cells
and B cells, as is done through a vaccination.

Further research in this field will focus, in part, on
examining the brain cells in the regions where
plaques were cleared. Researchers will need to
determine what kind of damage has occurred, how
well these cells function, and what other thera-
peutic strategies may be needed to improve
cognitive functions. Dr. Hyman's team hopes soon
to initiate therapeutic trials in mice.

Dr. Hyman joined the faculty at Harvard Medical
School in 1989. Currently he is Professor and
Clinical scientist in the Department of Neurology
at Harvard Medical School/Massachusetts General
Hospital. He practices from the Memory Disorder
Unit and is Chief of the Alzheimer Disease
Research Unit laboratories at Massachusetts
General Hospital. He has chaired 15 national and
international conferences on neuroscience and
neuropathology and has received numerous
awards and honors, including a Brookdale
Foundation fellowship, an Alzheimer Association
Faculty Scholar Award, an Alzheimer Association
Pioneer Award, and a National Institute on Aging
Merit award.
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Dennis W. Dickson, MD

Consultant, Mayo Clinic Jacksonville
Professor, Mayo Medical School

Dr. Dickson has been studying the
neuropathology of human brain aging for the last
15 years and has made significant contributions
to our understanding of differences between
aging and Alzheimer’s disease. Much of his work
has focused on senile plaques, which are small
spots in the cortex where amyloid protein
accumulates. Using antibody-based staining
methods, Dr. Dickson showed as early as 1987
that, in addition to amyloid, senile plaques in
Alzheimer’s disease have abnormal nerve cell
processes filled with neurofibrillary lesions
composed of tau protein, while senile plaques in
normal elderly individuals do not. Subsequent
studies from several laboratories confirmed his
theory. His work has been central to ongoing
debate about the significance of amyloid to brain
dysfunction since he was able to show with both
staining methods and biochemistry that some
ncrmal elderly individuals have as much amyloid
in their brains as Alzheimer patients. On the other
hand, the Alzheimer patient, but not normal
elderly individual, has neurofibrillary tangles in
their cortex. Therefore, his selection for a
Metropolitan Life award recognizes his contri-
bution as a key investigator in the debate on the
relationship between amyloid deposits and
neurofibrillary degeneration.

His work on tau and amyloid has also increased
our understanding of the other major disorder
that causes dementia in the elderly, Lewy body
disease. Lewy body disease is not only the second
leading cause of dementia, but it is also the most
common. cause of Parkinson’s disease. Dr.
Dickson has been at the forefront of research on
Lewy body disease, demonstrating pathology in
this disorder that had previously been unknown
and helping clinicians better diagnose it and
distinguish it from Alzheimer’s disease.

Dr. Dickson has been studying the role of tau in
neurodegenerative disorders since 1985, when he
published his first study on progressive supranu-
clear palsy (PSP), a disorder that has extensive
neurofibrillary degeneration, but no amyloid
deposits. Of particular interest and importance
has been Dr. Dickson’s work with his colleague at

the Mayo Medical School, Dr. Michael Hutton.
Together they have shown that in some forms of
frontotemporal dementia associated with
Parkinson’s disease, neurodegeneration is
directly due to mutations in the tau gene. This
genetic breakthrough added credence to the
importance of tau in neurodegeneration and
suggested that understanding the causes and
consequences of tau dysfunction is an important
priority for dementia research.

Recently the research community has shown
particular interest in another Hutton-Dickson
collaboration. Dr. Huttor’s group has bred trans-
genic mice carrying the mutant tau gene that have
nerve cell degeneration. This work gained
widespread acknowledgment when Dr. Dickson
was able to demonstrate unequivocally that the
mice had neurofibrillary degeneration composed
of tau protein. The team then crossed these
models with models that produce amyloid
deposits. Dr. Dickson then reported that the
crossed mice have both amyloid plaques and
enhanced neurofibrillary degeneration. The fact
that the crossbred mice had far more neurofib-
rillary tangles than either of the parents indicated
for the first time an interaction between amyloid
and tau. The results of this collaboration support
and refine the amyloid cascade hypothesis for
Alzheimer’s disease, and also provide scientists
with a key research tool they have lacked: small
lab animals that closely approximate the
pathology of Alzheimer’s disease in humans.

Dr. Dickson has had a distinguished academic
career and is recognized as an outstanding
neuropathologist, especially as it relates to
neurodegenerative brain disease. His expertise
has been recognized by his participation in
formulating modern neuropathologic criteria for
the major neurodegenerative disorders, his
contribution to major neuropathology textbooks
and his selection as President of the American
Association of Neuropathologists. This award is
Dr. Dickson’s first major honor recognizing his
contributions to the unraveling of the Alzheimer
mystery.




Michael L. Hutton, PhD

Consultant & Associate Professor
Department of Neuroscience
Mayo Clinic Jacksonville

Dr. Hutton is described by his peers as a “young
investigator of the highest caliber” He has earned
this distinction by making extremely important
discoveries in just a few years of independent
research. '

Dr. Hutton began raising his profile in the
research community by marshalling an interna-
tional consortium that cracked the genetic code
of frontotemporal dementia and Parkinsonism
linked to chromosome 17 (FTDP-17). Working
with a large Australian family with multi-genera-
tional history of FIDP-17, Dr. Hutton’s team
demonstrated not only that the condition was
linked to chromosome 17, but more importantly
that it was caused by mutations in and around
exon 10 of the tau gene. Dr. Huttons discovery
indicated the importance of tau in the patho-
genesis of neurodegeneration and opened a new
chapter in tau biology, which emphasized its
importance in neurodegenerative disease,
including Alzheimer’s disease.

Dr. Hutton’s team went on to show how the
mutations cause tau dysfunction that could lead to
degeneration of nerve cells by showing the precise
genetic mechanism of the mutations. They showed
that the mechanism by which the mutations lead to
disease involves an abnormal increase in a
particular form of tau and an increase in the
tendency of the mutant tau to form insoluble
filaments. Studies by other teams have confirmed
these findings.

Dr. Hutton’s latest accomplishments involve the
breeding of laboratory mice that provide
invaluable research models. He and his coworkers
generated transgenic mice by introducing human

tau containing one of the FTDP-17 mutations. To
the satisfaction of all, the mice had neurodegen-
eration and neurofibrillary tangles, as he
predicted. This work represents the first animal
model of authentic neurofibrillary tangles. This
work gained widespread credence in that the
neuropathology was characterized by his collabo-
rator, Dr. Dennis Dickson. It is hoped that these
and other similar models will help to demon-
strate the mechanism of tangle formation and
how this process leads to the degeneration of
brain cells.

The tau transgenic mice had tangles mainly in the
hindbrain and spinal cord, whereas in
Alzheimer’s disease tangles are numerous in the
cortex. Thus, this was not an ideal model for
Alzheimer’s disease. All the same, Dr. Hutton’s
group went on to cross the tau mice with mice
that form amyloid deposits. Not only did these
crossed models have both plaques and tangles,
but they also had neurofibrillary tangles in' the
cortex, which for the first time demonstrated an
interaction between amyloid and tau. Thanks to
the work of Dr. Huttons team, scientists finally
have a model that more closely approximates the
pathology of Alzheimer’s disease in humans.

Dr. Hutton is one of the youngest scientists to
receive the Metropolitan Life Foundation Award
for Medical Research. In 2000, he also received the
Potamkin Prize for research on Pick’s disease,
Alzheimer’s disease and related dementias. Dr.
Hutton received his PhD from the University of
Cambridge in 1993 and is currently an Associate
Professor in the Department of Neuroscience at
Mayo Clinic Jacksonville,
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R.W. Woodruff Professor of Molecular Genetics

Professor and Director, Center for Molecular Medicine

Emory University School of Medicine, Atlanta

There is growing evidence that a major
contributor to the pathology of degenerative
train disorders such as Alzheimer’s disease
i3 defective mitochondrial bioenergetics.
Dr. Wallace has been a world leader in the study of
kuman mitochondrial genetics for many years.

The mitochondrion is the energy-producing
machine of the cell, and mitochondrial energy
production is a critical component of several
important processes within the cell. Dr. Wallace
has discovered that the maternally-inherited
mitochondrial DNA has a very high mutation rate
and that deleterious mutations can arise in the
female germline and can accumulate in quiescent
tissues with age.

Over the last ten years, Dr. Wallace’s labora
tory has provided substantial evidence that
mutations in the mitochondrial DNA can be
associated with a variety of neurodegenerative
diseases and may be an important factor in the
aging process. In fact, his lab was the first to
demonstrate that inherited mutations of
mitochondrial DNA can result in degenerative
diseases.

While years of study of Alzheimer’s disease have
shown that its victims display diverse genetic
characteristics, Dr. Wallace’s work suggests that
one possible unifying hypothesis is that all genetic
defects may directly or indirectly interfere with
proper mitochondrial energy metabolism. This
could lead to mitochondrially-induced killing of
nerve cells.

Cell death is a natural process regulated by the
mitochondrion. The major factors leading to this
programmed destruction of cells are reduced
mitochondrial energy production and increased
mitochondrial production of toxic oxygen free
radicals. Genetic defects in nuclear or mitochon-

drial DNA simultaneously decrease energy
production and increase free radical production,
and these factors can induce the mitochondria to
trigger the destruction of the cell by apoptosis. As
the severity of the mitochondrial energy defect
increases, say due to an increase in the proportion
of mutant mitochondrial DNAs, cellular energy
declines until it falls below the level necessary for
the tissue to function. Since different tissues rely
on mitochondrial energy to different degrees,
with the brain being most mitochondrial
dependent, the brain is the organ most suscep-
tible to deficiencies in mitochondrial energy
production. Therefore, events that cause
mitochondrial decline are also likely to result in
neurodegenerative diseases like Alzheimer’s
disease.

Dr. Wallace received his BS degree with honors
from Cornell University in 1968. He earned his
M.Ph. and PhD from Yale University Medical
School in 1975. During his graduate studies, Dr.
Wallace and his collaborators demonstrated that
human cells harbor cytoplasmic genes, thus
founding the field of human mitochondrial
genetics.

In the 25 years since then, Dr. Wallace has
received numerous awards recognizing the signif-
icance of his work, including the William Allan
Award of Outstanding Contributions to Human
Genetics. In 1995 he was elected to the National
Academy of Sciences and the American Academy
for Microbiology. In 1966 he was the first Emory
Distinguished Faculty Lecturer and that same
year he presented the Lehninger Lecture at Johns
Hopkins Medical School. The importance of his
discoveries have been recognized with articles in
the “Wall Street Journal” and the “Atlanta Journal
and Constitution”




Mortimer Mishkin, PhD

Chief, Section on Cognitive Neuroscience
Laboratory of Neuropsychology
National Institute of Mental Health

Dr. Mishkin is a cognitive neuroscientist. His
career has been devoted to studying the neuro-
biological mechanisms underlying learning and
memory in primates. His teams’ discoveries
have served as the basis for the search for
similar mechanisms in the human brain,

Dr. Mishkin’s focus on cognitive neuroscience
began with his Master’s thesis at McGill
University in 1947. In 1949 he moved to Yale
University to complete his PhD thesis for McGill
on the effects of temporal lobe lesions on visual
perception and learning in monkeys. This work
began five decades of multidisciplinary investi-
gation into the relationships between the brain’s
memory systems and the resulting behavior.

Dr. Mishkin's work combined the discoveries of
four lines of investigation: One studied the effects
of selective cerebral lesions on the performance
of specially designed behavioral learning and
cognitive memory tasks. This work separated.and
identified different memory functions and then
localized their foundation within the brain.

Next he applied anatomical tracing techniques to
reveal how the different neural structures
belonging to a functional family are organized as
components of a neural system or circuit.

Then the team recorded electrophysiological
activity of the cells within those localized areas to
determine the nature of the information those
neurons receive and transmit before, during and
after learning.

Finally the team injected pharmacological agents
into those same cells to relate the learning-
dependent changes in both behavior and
neuronal activity to the underlying cellular and
synaptic mechanisms.

Dr. Mishkin’s techniques have lead to two major
contributions to his field of research. First, he and
his colleagues have found that visual information
is processed in two parallel streams, each made
up of many cortical areas arranged in a hierarchy.
One stream is concerned with what a stimulus is
about and the other is concerned with where the
stimulus is located.

Second, he extended this logic to memory and
demonstrated that different brain systems are
required for different kinds of memory: one brain
system stores stimulus memories and a second
one stores information for different types of
habits and motor skills.

An important part of this work was the devel-
opment of an animal model of human memory
disorders. This in turn opened the way to identi-
fying the numerous components of the brain
circuit that normally converts sensory events into
lasting memories. Several of these components
are the ones that are compromised in Alzheimer’s
disease. So the model provides both an expla-
nation for the memory failures characteristic of
the disease and neural targets for the molecular
study of its underlying causes.

Dr. Mishkin is a member of the National Academy
of Sciences, the Institute of Medicine, and the
American Academy of Arts and Sciences. He
serves on the advisory boards of several scientific
journals and university research institutes, and is
the recipient of numerous honors and awards,
including the US Presidential Meritorious Rank
and Distinguished Rank awards.
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Larry Squire, PhD

Professor of Psychiatry and Neurosciences

University of California School of Medicine, San Diego

Research Career Scientist
Veterans Affairs Medical Center, San Diego

Dr. Larry Squire is internationally known for his
research into the organization and neurological
foundations of memory. His team has been
among the leaders of the recent revolution in our
understanding of what happens in the brain
when we learn and remember. Their work has
focused on the role in human memory of the
hippocampus and surrounding cortex region of
the brain.

Dr. Squire has explored fundamental issues such
as how long-term memory if formed, what
happens to memory after brain injury or disease,
and the various components of memory. His work
involves the study of neurological patients,
morkeys, and rodents, and uniquely combines
traditions of cognitive science and neuroscience.

His research on how the brain processes different
types of memories has led to the modern
taxonomy of memory. His team was the first to
note that there are at least two forms of memory:
procedural—which is concerned with habits,
motor skills and perceptual strategies; and declar-
ative—which is concerned with knowledge, or
facts surrounding events.

His team initiated the study of the neural systems
involved with both types of memory storage. In
particular, he has shown that the hippocampus is
particularly critical for declarative memory. One
of his studies demonstrated that a lesion
restricted to just a segment of the hippocampus,
specially the CAl region, is enough to produce
clinically significant memory loss. He has
demonstrated the interplay of procedural and
declarative memory, discovering that conscious
awareness is one requirement of declarative
memory. And his long-term collaboration with

Dr. Stuart Zola in the study of monkeys has
shown that the hippocampus is essential for the
initial consolidation of memory, and that the
ultimate storage site is in the neocortex.

Other researchers have shown that the earliest
pathological changes in Alzheimer’s disease
typically appear in the hippocampus and
adjacent cortex. Studies like Dr. Squire’s of
memory and the brain explain why Alzheimer’s
disease typically begins with memory problems
for facts and events, and make it possible to
understand these memory problems in some
detail. In addition, this work identifies the
hippocampal system as an optimal target for
early diagnosis of Alzheimer’s disease and the
development of strategies for prevention and
intervention.

Dr. Squire received his PhD from the
Massachusetts Institute of Technology and did
postdoctoral work at the Albert Einstein College
of Medicine before going to UCSD. His publica-
tions include over 300 scientific research
articles and two books. He is on the editorial
boards of more than 10 scientific journals.

Since 1993, he has been elected a member
of the National Academy of Sciences, the
American Academy of Arts and Sciences, the
American Philosophical Society, and the Institute
of Medicine. He has been named William James
Fellow of the American Psychological Society. He
has received the Distinguished Scientific
Contribution Award - from the American
Psychological Association, The Dana Foundation
Award for Pioneering Achievements in Health,
and the Karl Spencer Lashley Prize from the
American Philosophical Society.




Paul Greengard, PhD

Dr. Paul Greengard has spent nearly 50 years
attempting to determine how the brain’s chemical
messengers produce their effects on nerve cells.In
the process, he has transformed molecular neuro-
science.

Many laboratories throughout the world have
studied what happens at the point where a neuro-
transmitter activates a specific receptor at the
outside surface of a target nerve cell. But Dr.
Greengard’s laboratory was the first to trace the
complex cascade of biochemical events that
unfolds inside the receiving nerve cell. Using this
intercellular strategy, Dr. Greengard’s team is
attacking Alzheimer’s disease on three fronts: 1)
preventing the formation of amyloid plaques, 2)
delaying and potentially reversing the loss of
synaptic connections between cells, 3) developing
better antipsychotic medications for later-stage
AD patients.

A primary focus of Dr. Greengard’s inquiry has
been protein phosphorylation—the process by
which a phosphate molecule is either added to or
removed from a protein. For nearly 30 years, Dr.

Greengard has been the world’s leading . I
antipsychotic medications. His work has defined

contributor to our understanding of protein
phosphorylation in the nervous system. His work
has contributed to our knowledge and treatment
of Parkinson’s disease, schizophrenia, and more
recently, brain disorders such as Alzheimer’s
disease. In recent years, Dr. Greengard’s team has
turned its attention to the phosphorylation
mechanisms that regulate nerve cell production
of beta amyloid. Dr. Greengard has shown that
phosphorylation-related changes are important
elements in regulating the extent to which
amyloid precursor protein, or APB, is converted
into the beta amyloid protein. His team showed
that by altering phosphorylation they could
reduce the production of beta amyloid.

They have also shown that estrogen blocks the
formation of beta amyloid. This discovery
provides the first molecular understanding of
why estrogen replacement therapy offers post-
menopausal women some protection from
Alzheimer’s disease.

Another line of investigation aimed at
Alzheimer’s disease is Dr. Greengard’s exami-
nation of synapsins. Synapsins are neuron-

specific phosphoproteins discovered by Dr.
Greengard nearly 25 years ago. His team has
demonstrated that synapsins regulate the
formation of new synapses—the junctions
between two nerve cells. The degeneration of
neurons and a loss of synapses characterize AD.
Dr. Greengard’s work may be the basis of new
approaches for treating or delaying the onset of
the disease.

The third research track for Dr. Greengard’s team
is how to ease the suffering of late stage AD
patients by developing a new class of medications
to take the place of current antipsychotic drugs.
Dr. Greengard showed that antipsychotic drugs
block the activity of dopamine receptors. The
team has subsequently focused its research on the
complex cascade of events that unfold within a
target cell after a dopamine receptor has been
activated. They have successfully isolated a
protein that appears to play a central role in
mediating the biological effects of dopamine.
Using his growing knowledge of the dopamine
pathway, Dr. Greengard hopes to lead the way to
the development of less toxic and more effective

a new branch of neurobiological research, has
revolutionized our understanding of the
biochemical mechanisms involved in communi-
cation between nerve cells and has established
the foundation for novel treatments of brain
disorders.

Dr.  Greengard received his PhD in
Neurophysiology from The Johns Hopkins
University in 1953. He was Professor of
Pharmacology and Psychiatry from 1968 to 1983.
He joined The Rockefeller University in 1983
where he is now the Vincent Astor Professor and
Head of the Laboratory of Molecular and Cellular
Neuroscience. In 1995 he was named Director of
the Zachary and Elizabeth M. Fisher Center for
Alzheimer’s Disease Research.

Dr. Greengard has received more than 50 major
awards and honors for his research, including the
1991 National Academy of Sciences Award in the
Neurosciences and the 1997 Charles A. Dana
Award for Pioneering Achievements in Health. In
2000, Dr. Greengard received the Nobel Prize in
Physiology or Medicine.
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Sangram S. Sisodia, PhD

Thomas Reynolds Sr. Professor of Neurosciences and Chairman,
Department of Neurobiology, Pharmacology and Physiology,

The University of Chicago

Dr. Sangram Sisodia, has used a variety of
strategies to unravel the complex biclogy of
Alzheimer’s disease. His seminal work conducted
at The Johns Hopkins University School of
Medicine in Baltimore, Maryland, has been on the
mechanisms by which the set of proteins collec-
tively referred to as the amyloid beta protein
precursor, or APP, is processed and transported
about the brain. Significantly, this work has taken
place both in test tubes and in mice.

From 1991-93, he performed the first studies to
demcnstrate how APP is transported along the
thread-like axons of the nerve cell. These studies
were among the first to begin to address the
biology of APP in the nervous system. He was also
the first to demonstrate that APP is cleaved
within the amyloid beta peptide region by an
unusual enzyme. This discovery of what is now
termed the a-secretase cleavage pathway is of
particular importance because it suggests that
amyloid beta is produced by alternative pathways.

More recently, Dr. Sisodia’s group was the first to
document key discoveries related to the
processing and metabolism of presenilins,
proteins that are mutated in the majority of cases
of early-onset familial Alzheimer’s disease.

Of particular importance has been his intro-
duction of the human APP gene and presenilin
proteins into mice. His animal models have
provided the first opportunities to witness in

living organisms mechanisms that had previ-
ously only been studied in test tubes. This work
represents an important convergence of research
on the deposition of disease-related amyloid and
the signaling pathway of the presenilin proteins.
Dr. Sisodia’s animals will be enormously valuable
for further investigations of disease mechanisms
and for testing potential therapies.

As a result of these and other significant contri-
butions, Dr. Sisodia is recognized as one of the
outstanding molecular biologists investigating
the pathogenesis of Alzheimer’s disease. He has
an international reputation for his keen insight,
his objectivity and the elegance of his scientific
methods.

-He is the recipient of several awards for his

Alzheimer’s disease research, including the
Zenith Award from the Alzheimer’s Association
(1994-97), the Ruth Salta Junior Investigator
Achievement Award (1995), the Potamkin Prize
for Alzheimer’s Disease Research (1997), and
named as Medical Honoree for the Chicago Rita
Hayworth Gala for the Alzheimer's Association
(1999). Dr. Sisodia received his PhD in biochem-
istry from the University of Georgia and joined
Johns Hopkins as a Postdoctoral Fellow in 1985
where he rose to the rank of Professor of
Pathology and Neuroscience. Dr. Sisodia moved to
The University of Chicago in 1998.




Steven G. Younkin, MD, PhD

Since the late 1980s, Dr. Steven Younkin has
focused his research on the cellular biology of the
amyloid beta protein that is deposited in the
brains of victims of all forms of Alzheimer’s
disease. Over the last five years a series of
important papers from his laboratory have
detailed how genetic mutations in the amyloid
beta protein precursor, or APP, modify the cellular
processing of these proteins. His laboratory’s
findings have consistently contributed to our
fundamental understanding of the pathology of
the disease. More significantly, they have
provided results that have the potential-to form
the basis for new therapeutic treatments.

The breakthroughs began in 1992 and were
marked by the publication of findings on the
metabolism of APP. These papers were among the
first to show that the amyloid beta protein found
in the Alzheimer brain was a normal product of
APP metabolism. Over the next two years, Dr.
Younkin's lab completed research that showed
that mismetabolism in individuals with APP
mutations was the likely way by which these
individuals developed Alzheimer’s characteristic
senile plaques.

In 1995, discovery of mutations on other genes
called presenilins led the scientific community to
search for evidence that these new mutations had
biological effects similar to those of the APP
mutations. Dr. Younkir's lab pursued this issue
rapidly and effectively. Within a year they had
published a paper showing that presenilin
mutations in fact have effects very similar to those
of APP mutations.

Collectively, the discoveries at Dr. Younkin’s
laboratory indicate that these various mutations
all increase the concentration of a particular
amino acid peptide called amyloid beta 42, which
is deposited selectively in the AD brain. These
results provide strong evidence that amyloid beta
42 is intimately involved in the development of all
types of Alzheimer’s disease, and suggest a strong
rationale for attempts to treat AD with drugs that
specifically attack AB42. Furthermore, the
technical work done in the course of making
these discoveries now provides the means for
performing a screening for compounds that
inhibit amyloid beta production. Many pharma-
ceutical companies are using this approach in
their search for an effective blocking drug.

Dr. Younkin’s contributions to these discoveries
have been well-recognized. He has received a
Zenith Award from the Alzheimer’s Association
(1991-94) and the Potamkin Prize for
Alzheimer’s Disease Research (1995).

Dr. Younkin received both his PhD in pharma-
cology and his MD from the University of
Pennsylvania. He is now Director of Research and
Professor of Pharmacology at the Mayo Clinic in
Jacksonville, Florida where he heads a team of 90
scientists and support staff whose research is
focused exclusively on Alzheimer’s disease and
other degenerative brain disorders.
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Brenda Milner, Sc.D.

Dr. Brenda Milner’s work in the field of neuropsy-
chology spans five decades. Neuropsychology
bridges studies of the brain and behavior. Dr.
Milner’s research has focused on the processes of
human memory.

Dr. Milner began building her formidable
reputation with a series of discoveries in the late
1950’s. In extensive studies of one patient (H.M.),
she chronicled the profound loss of memory that
followed bilateral damage to the medial struc-
tures of the temporal lobe. An important feature
of her work was her demonstration that learned
motor skills were not lost during amnesia. This
indicated that memory is not a single system.

Dr. Milner continued to make observations on
patients with temporal lobe lesions which have
become central to our understanding of the brain
circuitry underlying memory processes. This
understanding is directly relevant to the study of
Alzheimer’s, where medial temporal-lobe
pathology and memory loss are common charac-
teristics.

Though best known for her work on the
neuropsychology of memory, Dr. Milner has also

made significant contributions to our broader
understanding of the behavioral mechanisms of
the brain. Specifically, she has contributed greatly
to the study of hemispheric specialization, the
effects of early brain damage on cerebral organi-
zation at maturity, and the cognitive functions of
the frontal lobes. In recent years she has
expanded the scope of her work to include the
exploration of brain regions involved in the
performance of specific linguistic and mnemonic
tasks.

Dr. Milner was born in Manchester, England, but
moved to Canada at the end of World War II. She
is a graduate of the University of Cambridge
(B.A,, M.A. and Sc.D.) and McGill University
(PhD). She is currently the Dorothy J. Killam
Professor of Cognitive Neuroscience at Montreal
Neurological Institute. She is a Fellow of the Royal
Societies of both London and Canada, a Foreign
Affiliate of the National Academy of Sciences of
the United States, and the winner of numerous
honors and awards. Dr. Milner received an
honorary degree (LLD) from the University of
Cambridge in 2000.




Michel Goedert, MD, PhD

For nearly ten years, Dr. Goedert has concen-
trated his work on the neurofibrillary lesions
found in the brains of sufferers of Alzheimer’s
and other rarer neurodegenerative diseases. In
1988, work by Dr. Goedert and colleagues at the
Medical Research Council Laboratory of
Molecular Biology in Cambridge led to the first
direct demonstration that the protein tau is a
constituent of the paired helical filament (PHF),
which is a major part of the neurofibrillary
lesions. Dr. Goedert built on this knowledge with
his discovery that adult human brain tau is made
up of six different isoforms, with a seventh
isoform -being expressed in the peripheral
nervous system. One result of this work was to
make available large quantities of recombinant
tau protein isoforms, thereby greatly increasing
research opportunities.

In 1992, Dr. Goedert and his colleagues were able
to show that the PHF from Alzheimer’s disease
contains all six brain tau isoforms in an abnor-
mally phosphorylated state. This
hyperphosphorylation interfered with tau’s
normal ability to bind to microtubules.
Subsequent work by Dr. Goedert led to the identi-
fication of several hyperphosphorylated sites and
to the identification of protein phosphatase 2A as
the major phosphatase activity in the brain able
to dephosphorylate hyperphosphorylated tau.
More recently, he has identified a number of

stress-activated protein kinases as candidate
protein kinases for the hyperphosphorylation of
tau.

Current evidence indicates that the formation of
abnormally phosphorylated tau may be
necessary for the development of the neurofib-
rillary lesions. However, in work published in

+1996, Dr. Goedert and his colleagues demon-

strated that it may not be sufficient in itself to
trigger PHF formation. Dr. Goedert showed that
the abnormal tau may have to interact with
negatively charged sugar-containing molecules
for the PHF to form, thereby further advancing
our understanding of the neurofibrillary
pathology of Alzheimer’s. These findings also
provide a simple assay for the identification of
compounds that interfere with PHF formation.

A native of Luxembourg, Dr. Michel Goedert
received his MD from the University of
Basel, Switzerland and his PhD from the
University of Cambridge, England. He is currently
a member of the Scientific Staff of the Medical
Research Council Laboratory of Molecular
Biology in Cambridge, England. He was elected to

- membership of the European Molecular Biology

Organization (EMBO) in 1997, received the
Potamkin Prize for Alzheimer’s Disease Research
in 1998 and was elected a Fellow of the Royal
Society of London in 2000.
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Dr. Yasuo Ihara, Professor and Chairman of
Neuropathology, Faculty of Medicine, at the
University of Tokyo is regarded by many as the
leading researcher on Alzheimer’s disease in
Japan. Students and research fellows interested in
the disease seek out Dr. Ihara and his institute. He
has spent over 15 years studying Alzheimer’s
disease.

Dr. Thara began his study of the paired helical
filaments of Alzheimer’s disease in 1980. In 1981,
he joined Dr. Dennis Selkoe’s fledgling laboratory
at Harvard Medical School. The lab was strug-
gling in its attempt to purify PHF and identify its
components. Over the next two years, Dr. Thara’s
rigorous and elegant research led to remarkable
achievements in this area. His team discovered
that PHF is unusually insoluble. Based on this
discovery, he developed a novel method of
achieving the very difficult task of purifying PHF

- found in the brains of Alzheimer's disease

victims. This ground breaking work opened up
the neurofibrillary tangle to detailed protein
chemical analysis.

Following his return to Tokyo, Dr. Thara’s
laboratory went on to provide the seminal
biochemical data that the abnormal tau protein is
the principal antigenic constituent of PHE He
then further refined his procedures for breaking

down these insoluble proteins and discovered
that ubiquitin is a second integral component of
these tangles. Though several labs have made
major contributions to our understanding of the
structure and composition of PHE Dr, Thara has a
well deserved reputation of having provided the
most direct and rigorous protein chemical
analysis available.

In 1993, after recovering from a severe illness, Dr.
Thara began studies of amyloid B(beta) protein.
Working in collaboration with Dr. N. Suzuki of
Takeda Chemical Industries, Dr. Ihara’s group
made a surprising discovery. Using end-specific
monoclonal antibodies to amyloid B(beta), he
showed that AB42 is the major species in human
senile plaques despite the fact that AB40 is the
major species in the amyloid B secreted by cells.
This combined with related observations in
Down syndrome brains has given rise to an
important new question for Alzheimer’s disease
researchers: Why and how does amyloid B42
deposit in the brain?

Dr. Thara directs about ten post-doctoral fellows
at his lab and about 50 investigators at the
Institute for Brain Research. He serves on the
editorial board of several biomedical journals. He
has been awarded the Balz Prize (1994) and the
Potamkin Prize (1995).




Virginia M.-Y. Lee, PhD and John Q. Trojanowski, MD, PhD

Drs. Lee and Trojanowski received the 1996
Metropolitan Life Award For Research On
Alzheimer’s Disease in recognition of their
singular contributions to research on the patho-
genesis of Alzheimers disease (AD) and a
number of AD-like dementias of the elderly.
These contributions emerged from a series of
collaborative studies they conducted over the past
decade at Penn which showed that:
1) Abnormally phosphorylated tau proteins
(PHFtau) are the building blocks of AD neurofib-
rillary tangles (NFTs), one of the two hallmark
lesions of AD; 2) PHFtau is functionally impaired
in the AD brain relative to normal tau in the
brains of age matched controls, which may
explain why NFTs are deleterious to neurons; 3)
Deficient phosphatase activity in the brain may
be the key defect underlying PHFtau formation in
sporadic AD and related diseases known as
tauopathies; 4) An increase in cerebrospinal fluid
tau may be used to confirm the diagnosis of AD
during life. Continuing studies by Drs. Lee and
Trojanowski have gone on to show that: 1)
Mutations in the tau gene alter properties of tau
proteins and cause hereditary AD-like disorders;
2) Over expression of tau in transgenic mice

produces an AD-like disorder or tauopathy; 3)
Alpha-synuclein (AS) is a major component of
the Lewy bodies (LBs) of sporadic Parkinson’s
disease (PD) and dementia with LBs (DLB),
which appears similar to AD during life, as well as
in variants of AD including Down’s syndrome and
familial AD.

Dr. Lee received her PhD from the University of
California, San Francisco and Dr. Trojanowski
received his MD and PhD from Tufts University.
They are Co-directors of the Center for
Neurodegenerative Disease Research at the
University of Pennsylvania where Dr. Lee holds
the John H. Ware 3rd Chair for Alzheimer’s
Disease Research Professor endowed by the Ware
Family in 1999.

Since 1996, Drs. Lee and Trojanowski have
received the 1998 Potamkin Award For Research
On Pick’s Disease, Alzheimer’s Disease And
Related Disorders and the first Pioneer Award for
Alzheimer’s Disease Research from the
Alzheimer’s Association in 1998, In 2000, Drs. Lee
and Trojanowski received the Stanley Cohen
Biomedical Research Award from the University
of Pennsylvania School of Medicine.
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Director of Genetics and Aging Unit,
Massachusetts General Hospital

Associate Professor of Neurology, Harvard University

Over the last ten years, Dr. Tanzi’s efforts have
focused on three major areas of Alzheimer’s
disease research: molecular genetics; the
function, processing and regulation of the
amyloid precursor protein (APP); and environ-
mental factors involved in the causes and
orogression of the disease.

Dr. Tanzi began making significant contributions
to the field as a research assistant in the Genetics
Unit at Massachusetts General Hospital. The unit
was part of a newly formed molecular neuroge-
netics laboratory led by Dr. James Gusella, whose
initial project was the search for the Huntington’s
disease gene. In 1983, Dr. Tanzi assisted in the
discovery of a DNA marker linked to the
Huntington's disease defect on chromosome 4.
This project helped establish him as a talented
and promising researcher.

As a senior research assistant, Dr. Tanzi expanded
the Huntingtons project and went on to publish
the first genetic map of chromosome 21, laying
the foundation for linkage analysis of Familial
Alzheimer’s disease (FAD). As a graduate student,
ke worked in Boston Children’s Hospital and there
attempted to clone APP. He was able to isolate the
APP gene and to place it on physical and genetic
maps of chromosome 21. The paper in which his
findings were published was the first to show that
the APP message is significantly increased in the
Down syndrome brain.

In 1988, he returned to Massachusetts General to
complete his thesis on the relationship between
the APP gene and FAD. His work resulted in four
first author papers, two second author papers and
a contribution to a seventh paper, all of which
appeared in either Science or Nature during a one
year period between 1987-88.

After receiving his doctorate in 1990, Dr. Tanzi
became an Instructor of Neurology at Harvard
and an Assistant Geneticist in Neurology at
Massachusetts General, where he started his own
lab. Over the last five years he has expanded his
work in collaboration with a number of estab-
lished and prominent Alzheimer’s disease
researchers.

During the summer of 1995, Dr. Tanzi’s lab
successfully identified a third early onset gene,
now named Presenilin 2. He then collaborated
with Drs. Schellenberg, Bird and Wijsman in
finding its location on chromosome 1.

His lab continues to be in the forefront of the
analysis of the mutations in these genes and their
molecular and biochemical byproducts. He has
also opened up his inquiry to include environ-
mental factors involved in the disease process.
For example, his lab recently discovered that zinc
may play a role in the formation of amyloid
deposits in the brain,

Dr. Tanzi’s diverse investigations into the etiology
of Alzheimer’s disease have been characterized as
innovative and efficient and are providing a
strong foundation toward a further under-
standing of Alzheimer’s disease.

Dr. Tanzi received his PhD from Harvard
University where he is currently an Associate
Professor of Neurology. He is also the Director of
the Genetics and Aging Unit at Massachusetts
General Hospital.




Thomas D. Bird, MD, Gerard D. Schellenberg, PhD, Ellen M. Wijsman, PhD

For nearly a decade, Drs. Thomas Bird, Gerard
Schellenberg and Ellen Wijsman have jointly led
and implemented a research initiative that has
resulted in discoveries on the genetics of
inherited Alzheimer’s disease. The team came
together over a four year period from 1982 to
1986. In 1982, Dr. Bird began identifying families
in which Alzheimer’s disease appeared to be
inherited as a genetic trait. In- 1985, Dr.
Schellenberg began the molecular genetic
analysis of these families. And in 1986 Dr.
Wijsman, a population and statistical geneticist,
began the extensive statistical analysis necessary
to unravel the disease’s complex genetics.

The team’s goal was to identify the genes respon-
sible for inherited Alzheimer’s disease, and in
1987 the group began a line of inquiry which
would change the nature of Alzheimer’s disease
research. It began with the discovery of the first
group of families in which there was evidence of
a genetic link to Alzheimer’s disease. Careful
study revealed that these families had emigrated
from Germany to Russia and had lived in two
villages jus: 5 kilometers apart in the Volga River
region. In these five families, known as the Volga
German kindreds, the onset of Alzheimer’s
disease occurred as early as their late 40%.

The families’ common origin led to the
conclusion that most, if not all of their cases
originated from a common ancestor who carried
a genetic mutation. Dr. Bird predicted that the
genetic etiology of this form of Alzheimer’s
disease would be different from those forms
linked to chromosome 21.

In 1988, the Seattle team demonstrated that the
type of Alzheimer’s affecting the Volga German
kindreds, as well as other early-onset and late-
onset forms of the disease, were not related to the
amyloid precursor gene on chromosome 21 and,
therefore, not related to the parallel pathology
observed in Down syndrome. This was the first

definitive evidence that various forms of
Alzheimer’s disease have different genetic origins
and clearly established the role of genetic hetero-
geneity in Familial Alzheimer’s disease (FAD).
Over the next several years, the group performed
an exhaustive search for genes responsible for
early-onset Alzheimer’s in the Volga German and
other kindreds. In 1992, their search resulted in
the first identification and mapping of a region on
chromosome 14 containing a gene responsible for
Alzheimer’s disease in many early-onset families.
Ironically, it was immediately apparent that this
gene was not responsible for Alzheimer’s in the
Volga Germans. The story of the Volga German
kindreds was finally completed in 1995 when the
group discovered a mutation of a gene on
chromosome 1.

It is Metropolitan Life Foundation’s hope that this
team of scientists will continue to pool their
talent and efforts and proceed toward a further
understanding of the genetics of Alzheimer’s
disease.

Dr. Thomas Bird received his medical degree at
Cornell Medical College and is currently Director
of the Neurogenetics Clinics at the Seattle VA
Medical Center and University of Washington
Hospital and Professor of Neurology and Medical
Genetics at the University of Washington.

Dr. Gerard Schellenberg received his PhD in
Biochemistry from the University of California at
Riverside. He is the Associate Director for
Research at the Veterans Affairs Medical Center in
Seattle and a Research Professor at the University
of Washington.

Also at the University of Washington, Dr. Ellen
Wijsman is a Research Professor in the
Department of Medicine, School of Medicine, and
Department of Biostatistics, School of Public
Health and Community Medicine. She received
her PhD in Genetics at the University of
Wisconsin-Madison.
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John Hardy, PhD and Alison Goate, D.Phil.

From 1987-92, Drs. John Hardy and
Alison Goate co-led a research group studying the
genetics of Alzheimer’s disease at St. Mary’s
Hospital Medical School in London. Initial
research into the genetics of Alzheimer’s disease
focused on chromosome 21 because individuals
with Down syndrome have an extra copy of this
chromosome and all develop Alzheimer’s disease
before they are 60 years old. In the first years of
their research, Hardy and Goate were able to
confirm the link between Alzheimer’s disease and
chromosome 21 in some families. About this
same time, the gene that codes for the protein
found in senile plaques was localized to
chromosome 21 by others. However, the protein
was ruled out as the site of Alzheimer’s disease-
causing mutations.

In 1990, a collaborative study was published
providing clear evidence that Alzheimer’s is not a
single disease, but a family of diseases with
different origins and similar pathology. Based on
this evidence, Hardy and Goate decided to start
doing separate genetic analysis of each family in
their study rather than pooling data from
different families.

At about the same time, the importance of beta-
amyloid deposits to the understanding of
Alzheimer’s disease was reinforced by the identi-
fication of mutations in the amyloid precursor
protein (APP) gene in families with another
disease in which beta-amyloid was also
deposited. Hardy and Goate turned their
attention to genetic analysis of the amyloid
precursor protein in a family whose disease gene
resided on chromosome 21.

In 1991, all the pieces came together. Building on
prior research, the team began sequencing the
genetic material in exon 17 of the APP-gene.
Remarkably, they discovered an APP717
mutation in their first sequencing gel.

Immediately they repeated their analysis in other
families. They found the same mutation in a
second family.

The implication of their findings was profound. It
was the first demonstration that a mutation in the
gene for APP could cause Alzheimer’s disease and
that beta-amyloid deposition is central to the
disease mechanism. These conclusions moved
the hypothesis that APP abnormalities can
initiate some forms of Alzheimer’s disease from
speculation to scientific fact. The work of Drs.
Hardy and Goate has significantly advanced the
understanding of the biological processes which
lead to Alzheimer’s disease.

Continuing their collaboration, in 1995, their labs
reported the full structure of the presenilin 1 gene
on chromosome 14 which causes some cases of
very early onset Alzheimer’s disease. Drs. Hardy
and Goate are currently collaborating on the
identification of risk factors for late onset
Alzheimer’s disease.

Dr. Hardy received his PhD from Imperial College,
London. He is currently the Pfeiffer Endowed
Professor for Alzheimer’s Research and Director
of the Alzheimer’s Disease Research Laboratory
at the University of South Florida. Since 1996, he
has been Consultant and Professor of
Pharmacology at the Mayo Clinic Jacksonville. In
2000 Dr. Hardy became Director of the Center for
Neuroscience at Mayo Clinic Jacksonville,

Dr. Goate received her D.Phil. from the University
of Oxford. She is currently Professor of Genetics
in Psychiatry and Professor of Genetics at
Washington University School of Medicine, St.
Louis, where she heads her own Alzheimer’s
research group.

They were co-winners of the 1993 Potamkin Prize
for Alzheimer’s Disease Research.




Robert W. Mahley, MD, PhD and Karl H. Weisgraber, PhD

Dr. Robert Mahley and Dr. Karl Weisgraber have
been collaborating on the study of plasma
lipoproteins since 1972. Together they identified
critical changes in lipoproteins associated with
the development of accelerated atherosclerosis
caused by dietary fat and cholesterol. Their work

led to the identification of an arginine-rich apo- -

protein, which later became known as
apolipoprotein E.

The characterization of apo-E and the determi-
nation of its structure and function have been the
major focus of their research for 20 years. More
recently their work has significantly advanced the
hypothesis linking the biochemistry and
biolegical interactions of apo-E to Alzheimer’s
disease. Of critical importance was their
discovery that apo-E sits on the surface of certain
cholesterol-rich lipoproteins and serves as a
signal to cells. These cells then bind to the
lipoproteins and use their cholesterol for
functions such as building cellular membranes
and synthesizing hormones.

Their research included comprehensive amino
acid sequencing of apo-E. They and their
associates elucidated the structure of the three
common isoforms of the protein, apo-E2, -E3,
and -E4, and began investigations into their
functional differences. Their efforts through the
1980’ demonstrated that apo-E has a role in the
growth of nerve cells. This discovery sparked
studies to define the role apo-E plays in the
biology of the brain.

By 1992, Drs. Mahley, Weisgraber and their
associates had laid the groundwork for the
explosion of research linking apo-E to the devel-
opment of Alzheimer’s disease. Their group’s
research demonstrated that different forms of
apo-E have different effects on the growth of

branches from developing nerve cells. Apo-E3
was shown to cause nerve cell appendages to
grow longer while apo-E4 stunts cell growth. Apo-
E enters the nerve cell and interacts with its
structural framework, thereby altering the cell’s
ability to send out its projections, which connect
one nerve cell to another. Their findings also
indicated that apo-E4 leads to denser deposits of
the beta-amyloid precursor protein (8-APP)
implicated in Alzheimer’s disease.

Most recently, their research team has used X-ray
crystallography to determine the three dimen-
sional structure of the amino-terminal
two-thirds of apo-E. Their structural data
provides important new insights into how the
three isoforms function. This will undoubtedly
provide new clues as to how the apo-E4 structure
impacts neuron degeneration in Alzheimer’s
disease.

Dr. Mahley began his career in lipoprotein metab-
olism in the late 1960s as an MD-PhD student at
Vanderbilt University School of Medicine. He was

recruited to the National Heart, Lung and Blood
-Institute at.the National Institutes of Health

(NIH) in 1971. Since 1979, he has served as the
founding director of the Gladstone Institute of
Cardiovascular Disease. He is also a Professor of
Pathology at the University of California, San
Francisco.

Dr. Weisgraber was trained as an organic chemist
at the University of Connecticut. He joined Dr.
Mahley’s laboratory at the NIH in 1972. He is
currently Deputy Director of the Gladstone
Institute of Cardiovascular Disease and Senior
Investigator in the Gladstone Institute of
Neurological Disease. He is also a Professor of
Pathology at the University of California, San
Francisco.
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Blas Frangione, MD, PhD

Professor of Pathology
Head, Division of Alzheimer’s Disease Research
New York University Medical Center

Dr. Frangione has contributed to our present day
knowledge of cerebral amyloid and its role in
Alzheimer’s disease and aging. Early in 1980,
Dr. Frangione developed a method for extracting
cerebral amyloid from leptomeninges, and he
deserves credit for the initial discovery of the role
of mutated genes in inherited neurodegenerative
disorders associated with cerebrovascular
fibrillogenesis.

Subsequently, Dr. Frangione used a similar
strategy to study Dutch patients with hereditary
cerebral hemorrhage with amyloidosis (HCHWA-
D), and showed that the amyloid was homologous
to the protein isolated previously from
Alzheimer’s disease and Down syndrome
patients by Dr. George Glenner, using Dr.
Frangione’s original approach. He also showed
that the same protein was deposited in asympto-
matic elderly people. Dr. Frangione then
postulated that: (1) Alzheimer’s disease and
HCHWA-D were two sides of the same coin; (2)
genetic variants are responsible for different
phenotypic expression; and (3) A8 protein is of
vascular origin. These ideas were not accepted by
the scientific community until Dr. Frangione
demonstrated in 1990 that in Dutch patients with
HCHWA-D, the gene coding for the amyloid
precursor protein (APP) contained a point
mutation. This work provided an enormous
stimulus to look for mutations in other -protein
amyloidosis and established a rationale for
examination of mutations of the APP gene in
pedigrees of familial Alzheimer’s disease. In
collaborative studies, he has shown that a
fragment homologous to A8 can be found in
biological fluids and cell supernatant,leading him
to propose that soluble amyloid 8-protein (sAB)
is a potential source of the protein deposited in
plaques. This hypothesis has been supported by
his recent finding showing that sA crosses the
blood brain barrier.

He has used synthetic AR peptides to demon-
strate that amyloid-like fibrils can be generated in
vitro and that synthetic peptides with HCHWA-D
mutation exhibit an increased propensity to form
fibrils. Dr. Frangione believes that a conforma-
tional change occurs in sAf due to point
mutations and/or a posttranslational modifi-
cation that interfere with normal proteolytic
pathways. This conformational change could also
result from change in pH, local concentration,
lack of clearance and interaction with other
molecules, which he terms “pathological
chaperones.” He identified apolipoprotein E as
one of them long before linkage analysis demon-
strated an association between apoE and late
onset familial and sporadic Alzheimer’s disease.

Recently, Dr. Frangione and co-workers identified
genetic defects in another gene (BRI) localized on
chromosome 13 leading to cerebrovascular
amyloidosis, neurodegeneration and dementia in
British and Danish Kindreds.

Dr. Frangione began his research career as a
physician in Buenos Aires. He then accepted a
post-doctoral fellowship in immunology at New
York University School of Medicine before going
to Cambridge, England, where he received his
PhD He also studied at Oxford University and at
the Imperial Cancer Research Fund-in London
before returning to New York University in 1974.

He has been recognized by the National Institutes
of Health with a 1989 M.ER.I.T. Award and a
1991 LEAD Award for his work on Alzheimer’s
disease. In 1993, he received the Potamkin Prize
for Alzheimer’s Disease Research and, in 1997, the
National Institute on Aging recognized his work
with a second M.E.R.LT. Award. In 1999, he
received a Doctor of Science, “Honoris Cause,’
University of Buenos Aires, Argentina. In 2000, he
received a Lifetime Achievement Award, at the VII
International Congress of Alzheimer’s Disease,
Washington, USA.




Allen D. Roses, MD

Dr. Roses was one of the first clinical neurologists

to apply molecular genetic strategies to neuro-

logical diseases. During the early years of

reccmbinant DNA research, Dr. Roses initiated

several pioneering studies. His laboratory

reported the chromosomal location for more than

15 diseases, including familial amytrophic lateral

sclerosis (Lou Gehrigs disease), Charcot-Marie- -
Tooth neuropathy, neurofibromatosis, tuberous

sclerosis, and others.

The discovery that apolipoprotein E4 (apo-E4,
gene; apo-E4, protein) is a susceptibility gene that
lowers the age of onset and increases the risk of
Alzheimer’s disease illustrates the success of a
multi-disciplinary collaborative team. Using late-
onset Alzheimer’s disease families collected at
Duke over the past decade, Dr. Roses and his
colleagues reported a genetic locus on
chromosome 19 and found that apo-E could bind
B-amyloid. Dr. Roses recognized that apo-E4 was
coded within the region of interest on
chromosome 19 and immediately reorganized
several research projects in the laboratory. An
association of apo-E4 and Alzheimer’s disease
was found and, in a striking and critical study,
established that the association was also present
in sporadic, autopsy-confirmed Alzheimer’s
disease patients. The team provided critical
immunocytochemical and electron microscopic
localization of apo-E in neurons, supporting the
relevance of this protein to Alzheimer’s disease.
Collaborating with others, they found that apo-E4
increased disease risk and lowered the age of

onset in an inherited dose dependent manner,
while apo-E2 decreased the risk and increased
the age of onset. The increased frequency of the
apo-E4 gene has been confirmed in more than
two dozen studies within a year of the initial
presentation in October 1992. These new and
unique genetic insights could have a major
impact on future epidemiological studies, drug
treatment protocols, and diagnostic/prognostic
testing strategies.

In other collaborative studies, the team examined
the issue of amyloid interactions with apo-E. With
others, the Duke team proposed a working
hypothesis in which apo-E3 or apo-E2 protects
tau from forming paired helical filaments and
neurofibrillary tangles. This implies that when
apo-E4 is the inherited gene, the rate of cell death
in Alzheimer’s disease is increased. The Duke
team is currently testing this and other related
hypotheses. The next steps include experiments
to determine the pathogenic mechanism in test
tubes, cell culture models, and transgenic
animals. The team is also characterizing the
molecular geometry of tau/apo-E3 and apo-E2

* interactions in order to develop a drug to mimic

the proposed sequestering effect in neurons.

In 1996, Dr. Roses received the Parke-Davis Prize
for Alzheimer’s Disease Research and the ALOIS
Alzheimer Award. He received the Alzheimer’s
Association’s Rita Hayworth Gala Award and the
Potamkin Prize for Alzheimer’s Disease Research
in 1994. He received a LEAD Award from the
National Institutes of Health in 1988.
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Stanley B. Prusiner, MD

Director and Professor
Institute for Neurodegenerative Diseases
University of California, San Francisco

Dr. Prusiner has made a series of fundamental
contributions to understanding basic mecha-
nisms of Central Nervous System degeneration.
His initial studies focused on scrapie, which is a
slow, transmissible, degenerative brain disease of
sheep. He developed new methodology and
bioassays for enriching fractions of brain for
scrapie infectivity. His studies on partially
purified fractions prepared from the brains of
mice and hamsters with experimental scrapie
greatly extended earlier findings indicating that
the infectious pathogen of scrapie is unique—
thus, prompting the term “prion” Dr. Prusiner
and collaborators discovered the host-encoded
prion protein (PrP) in purified fractions and
found that infectious prions are composed

largely, if not entirely, of a modified form of PrP™

deroted PrPsc. They also demonstrated that
PrPsc polymerizes into amyloid filaments which
form plaques in brain. The normal, cellular PrP
(PrPC) is bound to the external surface of cells
while PrPsc accumulates within the interior.
These findings are major features that distinguish
prions from viruses.

Gereetic studies of patients with inherited prion
diseases called Gerstmann-Striussler syndrome
(GSS) and familial Creutzfeldt-Jakob disease
(CJD) demonstrated that. these fatal, dementing
illnesses are due to mutant or defective PrP genes.

Dr. Prusiner and his colleagues constructed
genetically engineered or transgenic mice
expressing either foreign or mutant PrP genes.
Virtually all facets of brain degeneration in
scrapie were found to be influenced by the trans-
ferred PrP gene or transgene. The investigations
also showed that prions replicate through interac-
tions between PrPC and PrPsc. Dr. Prusiner and
his colleagues observed that expression of a PrP
transgene carrying the GSS mutation produces
neuro-degeneration spontaneously; this disease
is similar to scrapie. The transgenic mouse
studies established for the first time that a human
neurodegenerative disease could be genetically
modeled in experimental animals. Indeed, the
inherited prion diseases of humans and trans-
genic mice are unique in that they are both
genetic and infectious. Many of Dr. Prusiner’s
incisive experiments have provided convincing
evidence that prions are an entirely new class of
pathogens.

Among his many awards, Dr. Prusiner received
the 1992 Charles A. Dana Award for Pioneering
Achievements in Health, the 1993 Richard
Lounsbery Award for Extraordinary Scientific
Achievement in Biology and Medicine, National
Academy of Sciences, and the 1994 Albert Lasker
Award for Basic Medical Research, and the 1997
Nobel Prize in Physiology or Medicine. -




Konrad Beyreuther, Dr., Dr.h.c.

Professor of Molecular Biology
Director, ZMBH Center for Molecular Biology
University of Heidelberg

Dr. Beyreuther leads a research team at the
ZMBH, Center for Molecular Biology of the
Ruprecht-Karls-University  of  Heidelberg,
Germany, where he is also Director of the ZMBH
and Chairman of the Association for
Biotechnology (BioRegion Rhein-Neckar-Dreieck
e.V.). After receiving his PhD in Biochemistry
from the Ludwig-Maximilians-University of
Munich, Germany, Dr. Beyreuther received his
specialty training in Cologne, Germany, and at
Harvard University and the University of
Cambridge in Protein Chemistry, Molecular
Biology, Genetics and Neurobiology.

Dr. Beyreuther, who had joined the Institute of
Genetics of the Albertus-Magnus-University of
Cologne in 1968, was promoted to Associate
Professor in 1978, to Associate Professor with
~ tenure in 1981. He stayed in Cologne until 1987
when he moved to Heidelberg University’s ZMBH
to assume a Chair for Molecular Biology and
become Head of the Laboratory for Molecular
Neuropathology. Dr. Beyreuther is best known for
his work on the structure, origin and, more
recently, physiological function of the brain
amyloid protein characteristic of Alzheimer’s
disease. Together with Colin L. Masters,
Department of Pathology, University of
Melbourne, Australia, Dr. Beyreuther worked out
the complete chemical structure of Alzheimer’s
brain amyloid 8A4 protein. This confirmed and
extended George Glenner’s results obtained at
Salk for perivascular deposits. Shortly after 8A4
sequence determination, collaborations with
Benno Miiller-Hill at Cologne led to the discovery
of the much larger transmembrane RA4 amyloid
precursor protein (APP), predicted from the
initial discovery of Beyreuther and Masters. The
amyloid itself turned out to be a proteolytic
product partially derived from the single trans-
membrane domain. Thereupon, the amyloid
monomer and the proteases releasing it from the
precursor became prime therapeutic targets for
Alzheimer’s disease. Thus, the work of Beyreuther
and Masters has revolutionized our present

concept of Alzheimer’s disease and opened an
entirely new area of research into its molecular
biology, genetics and therapy.

. ~

Dr. Beyreuther in collaboration with Dr. Masters
is continuing to explore the causes of Alzheimer’s
disease. Dr. Beyreuther and his research team are
currently trying to understand how APP
functions in nerve cells, the primary target cells
in Alzheimer’s disease. His team has demon-
strated that APP binds copper and is thus
sensitive to redox reactions. They have identified
a mechanism that potentially draws APP into the
pathophysiological pathway of oxidative damage
as an important factor in Alzheimer’s disease
neurodegeneration and amyloid pathogenesis.
This association supports an earlier contention of
Dr. Beyreuther that antioxidants could be an
important factor in treatment of neuron degener-
ation. Collaborating with cell biologists, recent
work by Dr. Beyreuther and colleagues has also
révealed a physiological function of the amyloid
BA4 region in the axonal transport of APP, and
that cholesterol is required for 8A4 formation to
occur implying a link between cholesterol, RA4,
and Alzheimer’s disease. These intriguing
relationships raise the hopes of cholesterol-
lowering strategies to influence the onset and
progression of Alzheimer’s disease.

Dr. Beyreuther is the recipient of a number of
awards and honors, including the Max-Planck-
Prize for International Scientific Collaboration,
the Klaus-Joachim-Ziilch-Prize for Neurology of
the Max-Planck-Society and the King Faisal
International Prize for Medicine. Dr. Beyreuther
was elected to the Heidelberg Academy for
Humanities and Sciences in 1991, Deutsche
Akademie der Naturforscher Leopoldina at Halle
in 1992 and Gottinger Academy for the
Humanities and Sciences in 1996. He received an
honorary doctoral degree in medicine (MD) of
the Medical Faculty of the University of Kuopio in
Finland. In 1990, Dr. Beyreuther was awarded,
along with Dr. Masters, the Potamkin Prize for
Alzheimer’s Disease Research.

Robert D. Ter

Professor Emeritu.
Department of Ne
School of Medicin
University of Calif

Dr. Terry’s most sig
to the storage dise:
both projects be;
emphasis at first

studies of brain t
and what he soon

dementia; that is,

former, he describ
and the membran
characterized the

several variations

that complex. In th
he has been exch
years, he describ
tangle and the plac
that have been

described the char
when treated with
search in other
questionable conn
Alzheimer’s disea
aged dogs and m
were assayed in
Alzheimer’s dise:
Eliezer Masliah,

quantifying syn
neocortex. Synapti
strongly correlate
Alzheimer’s diseas
believes that synaj
cognitive deficienc



Robert D. Terry, MD

nd opened an
) its molecular

ith Dr. Masters
. of Alzheimer’s
iearch team are
1d how APP
ary target ¢ells
n has demon-
- and is thus
have identified
vs APP into|the
idative damage
:imer’s disease
pathogendsis.
’r contention of
s could be an
euron degener-
slogists, regent
:agues has also
of the amyloid
it of APP, and
4 formatiop to
10lesterol, A4,
:se  intriguing
of cholesterol-
the onset and

>

f a numbet of
i Max-Planck-
Collaboration,
ir Neurology of
1e King Fajsal
Dr. Beyreuther
Academy |for
991, Deutsche
»oldina at Hglle
lemy for the
He received an
dicine (MD} of
ity of Kuopio in
* was awarded,
mkin Prize \for

Professor Emeritus of Neurosciences and of Pathology

Department of Neurosciences
School of Medicine
University of California, San Diego

Dr. Terry’s most significant work has been limited
to the storage diseases and to Alzheimer’s disease,
both projects beginning in about 1960. The
emphasis at first was on electron microscopic
stucies of brain biopsies in Tay-Sachs disease,
and what he soon found to be the most common
dementia; that is, Alzheimer’s disease. As to the
former, he described the cerebral tissue changes
and the membranous cytoplasmic bodies which
characterized the neuronal pathology and their
several variations among the various diseases of
that complex. In the Alzheimer’s work, with which
he has been exclusively involved for nearly 40
years, he described the ultrastructure of the
tangle and the plaque in essentially all the details
that have been reported even to date. He

described the changes induced in rabbit neurons -

when treated with aluminum, and this began the
search in other laboratories for the still
questionable connection between aluminum and
Alzheimer’s disease. Plaques were reported in
aged dogs and monkeys. Neuronal populations
were assayed in both normal aging and in
Alzheimer’s disease. Most recently, with Dr.
Eliezer Masliah, he developed techniques for
quantifying synaptic density in human
neocortex. Synaptic density has proven to be very
strongly correlated with the mental status in
Alzheimer’s disease to the extent that Dr. Terry
believes that synaptic loss is the direct cause of
cogaitive deficiency in the disorder.

Born in Hartford, Connecticut, Dr. Terry served in
the 82nd Airborne Division of the U.S. Army
during World War II and began his professional
career at Montefiore Hospital and Medical Center
in New York. He has been affiliated with many
institutions, including the Albert Einstein College
of Medicine, the Institut de Recherches sur le
Cancer in Paris, and the Institute of Neurology at
the National Hospital in London. Dr. Terry
remains active and continues to publish in the

field.

Winner of the first Potamkin Prize for
Alzheimer’s Disease Research in 1988, Dr. Terry is
a Fellow of the American Association for the
Advancement of Science. He was elected a Fellow
of the New York Academy of Sciences and
Chairman of the Board of Scientific Counselors of
the National Institute of Neurological and
Communicative Disorders and Stroke. In 1989, he
was given the Award for Meritorious
Contributions to Neuropathology by the
American Association of Neuropathologists. In
1991, Dr. Terry received an honorary D.Sc. from
Williams College. In 1996, Dr. Terry was elected to
fellowship in the American Academy of Arts and
Sciences.




Donald Lowell Price, MD

! e fohns Hopkins University School of Medicine
Pirector, Neuropathology Laboratory
['he johns Hopkins University Hospital

Dr. Price, a neurologist-neuropathologist, has
made important contributions to the under-
standing of a variety of diseases, particularly
Alzheimer’s disease (AD) and amyotrophic lateral
sclerosis (ALS). In 1981, Dr. Price and his
colleagues demonstrated that many patients with
AD show abnormalities in cholinergic neurons in
the basal forebrain. Subsequently, Dr. Price and
colleagues identified alterations in a variety of
other neuronal circuits in AD and related these
findings to the clinical manifestations of disease.
Dr. Price and his colleagues subsequently studied
as a model for investigating age-associated
behavioral and brain abnormalities a unique
cohort of aged rhesus monkeys. Their work
demenstrated that these animals develop many of
the behavioral abnormalities and cellular
pathology (i.e., senile plaques, A8 deposits,
dystrophic neurites, and reductions in trans-
mitter molecules) that occur in elderly humans
and, to a greater extent, in individuals with AD.

With Sangram S. Sisodia, PhD, Dr. Price was
involved in studies demonstrating that the
amyloid precursor protein (APP) is normally
cleaved within the A8 domain, an event that
prevents amyloidogenesis. Moreover, they showed
that APP is synthesized in nerve cells and rapidly
transported anterograde in axons to nerve
terminals. More recently, Drs. Price and Sisodia
and colleagues at The Johns Hopkins University
School of Medicine have clarified the topology of
presenilin 1 (PS1) and shown that PS1 is
endoproteolytically cleaved into two stable
fragments. Moreover, the knockout of PS1 leads to
severe abnormalities in somatogenesis.

#rofessor of Pathology, Neurology and Neuroscience

More recently, Dr. Price and colleagues have used
transgenic approaches to study neurodegener-

- ative diseases in vivo. Subsets of cases of familial

ALS (FALS) and AD (FAD), often show dominant
inheritance: some cases of FALS are linked to
mutations in the superoxide dismutase 1 (SOD1)
gene; and some pedigrees with FAD exhibit
mutations in genes encoding APP, PS1, or PS2.
Transgenic mice with SOD1 mutations develop
weakness and muscle atrophy associated with
degenerative changes in motor neurons that
result from the acquisition of toxic properties by
mutant SOD1. Similarly, transgenic mice that
express mutant human FAD-linked genes show
some cellular abnormalities, including AB42
deposits, and transgenic mice with PS1 mutations
have increased levels of AB42 in the brain. These
transgenic models are of great value for investiga-
tions of disease mechanisms and will be critical
for testing novel therapies that, if efficacious in
model systems, can be rapidly introduced into
clinical trials.

Dr. Price has received two Javits Neuroscience
Investigator Awards from the NINDS, a
Leadership and Excellence in Alzheimer’s Disease
Award (LEAD) Award from the NIA, and the
Potamkin Prize for Research in Pick’s, Alzheimer’s
and Related Disorders.

Carl W. Cotfl

Professor of Ps
Director, UCI }
University of (

After receivin
Indiana Univer
psychobiology
California in I
received nume
the Allied Co
Aging in 1987.
Dr. Cotman’s 1
study of sy1
plasticity anc
restoration of 1
itself is one of 1
Cotman’s rese
related work br
of a new field
work in neut
approaches in
applicability

Cotmanss findi :
by Alzheimer !

much of the A

going degenc
connections t
proposes, mai
of degenerati
plasticity. Iro
progresses, st



eagues have used
ly neurodegener-
f cases of familial
n show dorhinant
LS are linked to
mutase 1 (50D1)
ith FAD exhibit
\PP, PS1, of PS2.
wtations develop
associated with
or neuron$ that
xic properties by
sgenic mice that
nked genes| show
including |AR42
ith PS1 mutations
1 the brain. These
tiga-

Carl W. Cotman, PhD

Professor of Psychobiology and Neurology

Director, UCI Brain Aging and Alzheimer’s Disease Research Center

University of California, Irvine

After receiving his PhD in biochemistry from
Irdiana University in 1968, Dr. Cotman joined the
psychobiology department of the University of
California in Irvine. Since then Dr. Cotman has
received numerous awards and honors including
the Allied Corporation Achievement Award in
Aging in 1987.

Dr. Cotman’s research has concentrated on the
study of synapses, their basic properties,
plasticity and ability to participate in the
restoration of function. The brain’s ability to heal
itself is one of the novel concepts supported by Dr.
Cotman’s research. This research along with
reiated work by others has led to the development
of a new field of study in the neurosciences. His
work in neuroplasticity has opened up new
approaches in Alzheimer’s research and may have
applicability beyond that one disease. Dr.
Cetman's findings reveal that plasticity is retained
by Alzheimer’s disease neurons even though
much of the Alzheimer’s disease brain is under-
going degeneration. The sprouting of new
connections by healthy remaining neurons, he
proposes, maintains function against the course
of degeneration, a process termed functional
plasticity. Ironically, however, as the disease
progresses, some of these same regenerative

mechanisms appear to become recruited into the
development of pathology (e.g., senile plaques)
and functional plasticity becomes dysfunctional.
Identifying the molecular events in this change
may assist disease progression.

Dr. Cotman’s discovery that the biological activity
of B-amyloid depends on its particular conforma-
tional state has provided a new lead in the field
and generated much additional research directed
at therapeutic intervention. Means to improve
brain function in the elderly and prevent degen-
eration is a primary thrust of research in the field.
Neurotrophic factors offer great promise for this
purpose. Recently, Dr. Cotman demonstrated that
a simple behavior exercise increases neurotrophic
factor expression in the brain. The award has
proven invaluable for exploring new directions in
research.

A direct result of Dr. Cotman’s work and enthu-
siasm has been his establishment of a
comprehensive research and assessment
clinic for Alzheimer’s victims on the UC Irvine
campus. The clinic provides thorough tracking of
the disease’s progress using techniques ranging
from short-term memory tests to biochemical
markers of the disease.




George G. Glenner, MD

James E G

Research Pathologist

School of Medicine

University of California, San Diego
(Deceased 1994)

A graduate of the Johns Hopkins University
Schoal of Medicine, Dr. Glenner was Chief of the
Section on Molecular Pathology at the National
Institute of Arthritis and Metabolic Diseases of
the National Institutes of Health for 26 years
before he came to the University of California, San
Diego, where he established the world’s first
tissue/brain bank for Alzheimer’s disease
diagnosis and research.

Dr. Glenner studied the cause and nature of the
amyloid deposits present in Alzheimer’s disease
in the senile plaques, neurons and vessels. In
1970, Dr. Glenner contributed to medical research
with his major discovery of the etiology and
pathogenesis of the protein composing the
abnormal silk-like fibrils in the lethal disease,
amyloidosis. These amyloid fibrils are similar in
structure to those seen in the brain in Alzheimer’s
disease where, in 1984, he discovered the amyloid

beta protein in Alzheimer’s disease and Down
syndrome lesions. He predicted the gene coding

- for this protein would be found on chromosome

21, a prediction now confirmed. The Foundation’s
Award has supported research that has led to the
discovery of an enzyme implicated in the
formation of the amyloid fibers from the beta
protein in Alzheimer’s disease.

Dr. Glenner was also the founder and president of
three nonprofit Alzheimer’s Family Day Centers
in San Diego County, Chairman of the California
State Alzheimer’s Disease Task Force and
Director of the National Brain Bank. In 1988, Dr.
Glenner was given the Potamkin Prize for
Alzheimer’s Disease Research, a Merit Award for
ten years of research support by the National
Advisory Council on Aging, and in 1991, the Paul
E Glenn Award by the Gerontological Society of
America.
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Bullard Professor of Neurogenetics
Harvard Medical School

Dir