
Aging-related impairments of cognitive functions
and motor capabilities, as well as neurodegen-
erative conditions typically associated with ad-

vanced age, have devastating consequences for
individuals, and place huge emotional and financial
burdens on families and society. With increasing life
expectancies and the development of improved treat-
ments for cardiovascular diseases and cancer, the
prevalence of such impairments and their consequen-
tial impacts are expected to grow. It is therefore vital
to understand the aging brain, and to develop novel
treatment modalities for aging-associated cognitive
and motor impairment conditions.

The Prince Center for Neurodegenerative Disorders of
the Brain will concentrate on understanding the fun-
damental processes that allow the brain, which is
composed primarily of non-regenerating tissue, to
maintain its functions for the better part of a century.
It will also study aging-associated processes that lead
to brain function decline in the course of normal aging
or as part of neurodegenerative conditions, such as
Alzheimer’s and Parkinson’s diseases, ischemic brain
injury and multiple sclerosis.

Combined efforts of the various groups in the Center
will focus on clinical, physiological, structural and
molecular aspects of brain maintenance processes
and impairments in such processes. Research will
concentrate on gaining a fundamental understanding
of neuronal and brain function, exploring early iden-
tification and screening methods, and developing new
treatment modalities. Bringing together multiple in-
vestigators from different fields and with diverse ex-
pertise will facilitate progress toward the Center’s
goals.

Work will be carried out on animal models and neu-
ronal cultures, as these models have huge experi-
mental advantages and are used in most preclinical
trials today. Researchers will employ a large array of
methods including advanced single-cell, subcellular
and whole-brain imaging methods; blood flow meas-
urements; and molecular, genetic and biochemical
methods.

In parallel, clinical research will be conducted on nor-
mally aging individuals and patients with degenera-
tive brain diseases—to evaluate the contributions of
genetics, risk factors and lifestyle parameters on
healthy and pathological aging, and the contributions
of molecular, electrophysiological and imaging bio-
markers on early detection and effective treatments.

These will collectively advance our understanding of
the deficits involved in aging and neurodegenerative
conditions and facilitate their translation into per-
sonalized treatments.

Research Briefs

Members of the Prince Center are currently
studying several aspects of neurodegenera-
tion, including Parkinson’s and Alzheimer’s

diseases. These studies include new collaborative ef-
forts with scientists in Israel and abroad. 

Assoc. Prof. Simone Engelender’s research group has
discovered a new mechanism that affects the way
brain cells die by a special process called autophagy.
Her ongoing study indicates that stimulating au-
tophagy can protect neurons from dying. Her next
step will be to use patients’ cells (so-called stem cells)
to see if these changes also occur in patients with
Parkinson’s disease. 

Prof. Herman Wolosker’s laboratory identified a new
gene (called Asc-1) that when absent in mice causes
a severe neurological disease identical to the “startle
disease” in humans. Prof. Wolosker’s group is screen-
ing patients for mutations in this gene, in collabora-
tion with Prof. Robert F. Harvey from University
College London. Another aspect of his research deals
with brain mechanisms affected during aging and 
neurodegeneration. 

In a successful collaboration between the Rappaport
Faculty of Medicine and Rambam Health Care Cam-
pus, Assoc. Prof. Itamar Kahn and Clinical Prof. Ju-
dith Aharon-Peretz use an advanced magnetic
resonance imaging system to study how aging affects
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communication between different parts of the brain
and how it goes astray in Alzheimer’s patients. 

Asst. Prof. Dori Derdikman is studying how brain cells
called “place cells and grid cells” act as our “inter-
nal GPS system,” allowing us to navigate and recog-
nize our location in the environment, a process that is
impaired in neurodegeneration. His group is collabo-
rating with Dr. Inna Slutsky (Tel-Aviv University) to
investigate how our internal GPS system is effected in
Alzheimer’s disease. 

Prof. Noam Ziv has been studying how neurons main-
tain their set of “building blocks,” in particular those
involved in the transmission of information, and how
this ability is lost in neurodegeneration. This research
has been recently strengthened by a collaboration
with Nobel Laureate Prof. Aaron Ciechanover, who
co-supervises one of Prof. Ziv’s Ph.D. students work-
ing on these scientific challenges.

Asst. Prof. Estee Kurant’s laboratory has discovered
a new mechanism leading to brain cell death using
fruit flies. Her group has found that inefficient re-
moval of dead cells in the brain causes the demise of
otherwise healthy neighboring cells. This mechanism
may explain how neurodegeneration spreads to
healthy brain cells. The use of fruit flies as a scien-
tific model (previously recognized in several Nobel
Prizes in Physiology and Medicine) allows her to
carry out experiments that are otherwise impossible
to conduct in human patients. 

Prof. Jackie Schiller’s laboratory studies biophysics,
learning and memory mechanisms in the young and
aged brain. They are primarily seeking to understand
the functional changes that occur in dendrites and
spines, the main sites where information is processed.
They will implement advanced imaging, electrophysi-
ology, and molecular and anatomical methods in nor-
mal aging and animal models of Alzheimer’s disease,
focusing on regions of the brain (such as the pre-
frontal cortex and hippocampus) that are implicated
in the formation and consolidation of memories.

Assoc. Prof. Yitzhak Schiller’s laboratory is focusing
on optogenetic neurostimulation for treating neu-
rodegenerative diseases. They are concentrating on
two main subjects: using closed-loop stimulation par-
adigms and implementing the optogenetic stimulation
method. The long-term goal is to develop novel and

more efficient stimulators for treating patients with
neurodegenerative diseases.

Funding
The Technion seeks to complete the $6 million goal
to fully fund the Allen and Jewel Prince Center for
Neurodegenerative Disorders of the Brain.

The Technion: It Starts Here

The Technion-Israel Institute of Technology is a
major source of the innovation and brainpower
that drives the Israeli economy, and a key to Is-

rael’s renown as the world’s “Start-Up Nation.” Its
three Nobel Prize winners exemplify academic excel-
lence. Technion people, ideas and inventions make im-
measurable contributions to the world including
life-saving medicine, sustainable energy, computer
science, water conservation and nanotechnology. 

The ATS: Funding Israel’s Future

Based in New York City, the American Tech-
nion Society (ATS) provides critical support
to the Technion-Israel Institute of Technol-

ogy, ranked among the world’s leading science and
technology universities. ATS donors have provided
more than $2 billion since its inception in 1940.
The ATS and its network of chapters across the
U.S. provide funds for scholarships, fellowships,
faculty recruitment and chairs, research, buildings,
laboratories, classrooms and dormitories, and
more.

Our mission is to enable the Technion to be among
the world’s leading institutions improving the well-
being of Israel and all humanity through leadership in
science and technology.
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