FA L L 2017

No. 12

A lab of her own
A decade of the Advancing
Women in Science Program

From the President
Dear Friends,
We recently received the news that the Weizmann
Institute of Science was ranked sixth in the journal
Nature’s Innovation Index for 2017 in its roster of the
world’s top 200 research institutions—a measure
of how effectively basic research evolves into
commercial applications. While we pursue basic
research for its own value of creating knowledge, it is
the foundation of real-life applications and I’m proud
that the Institute is high on this list.
The interface of basic research and industrial
application began with Dr. Chaim Weizmann
himself. This November, we celebrate the 100th
anniversary of the Balfour Declaration, an outgrowth
of Dr. Weizmann’s relationship with British leaders
as a result of his scientific work involving the
acetone-production process. You can read about this
extraordinary story in this issue.
I am saddened to note the passing of Prof. Yoram
Salomon (p. 65). Yoram was a bright light on campus,
a friend to many, and a leading cancer researcher
whose career led to a groundbreaking therapy now in
clinical trials to treat various cancers.
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Lastly, we recently launched a new website,
WeizmannCompass (www.weizmann.ac.il/
WeizmannCompass), where you can find the
digital versions of these articles, as well as articles
from previous editions of Weizmann Magazine,
WeizmannDirect, and the Weizmann Institute
homepage—a searchable, sharable treasure trove
of stories and short videos about Weizmann science
and the people behind it.
Sincerely,

Prof. Daniel Zajfman
President, Weizmann Institute of Science
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Science Briefs

Kite Pharma sold
for $11.9 billion
Cancer immunotherapy based on discoveries by Prof. Zelig Eshhar
generated much excitement after a series of
successful clinical trials in human patients. In 2011,
University of Pennsylvania researchers revealed
that they had successfully used CAR-T in a pilot
trial of patients with chronic lymphocytic leukemia
(CLL). In December 2012, the researchers reported
that nine of 12 leukemia patients in the ongoing
clinical trial responded positively to the therapy.

g Prof. Zelig Eshhar

I

t was back in the 1980s that Prof. Zelig Eshhar, a
member of the Weizmann Institute’s Department of
Immunology, first hypothesized that T-cells might
hold the key to beating back cancer. Now, this early
hunch has been dramatically validated, with the
announcement that Gilead Sciences Inc. has agreed
to pay $11.9 billion for Kite Pharma, a Californiabased company that licensed Prof. Eshhar’s
breakthrough technology from the Weizmann
Institute, using it as the basis of an effective, highly
personalized cancer immunotherapy.

Prof. Zelig Eshhar, an Israel Prize laureate who sits
on Kite’s scientific advisory board, explains that the
technology, called CAR T-cell therapy, engineers
the cells of the patient’s immune system so that they
recognize the cancer and attack it when re-injected
into the patient’s body.
In CAR T-cell therapy, a patient’s T-cells—white
blood cells that attack foreign or abnormal cells—are
extracted and then enhanced with two structures
that, together, improve T-cells’ ability to bind to the
surface of cancer cells, and also promote a more
vigorous immune response.
Developed in animal models over the course
of two decades, Prof. Eshhar’s technology has

In March 2013, investigators at New York’s Memorial
Sloan Kettering Cancer Center published the
results from another clinical trial involving adults
with chemotherapy-resistant acute lymphoblastic
leukemia, or ALL. In stunning results, there was a
100 percent success rate: all five of the patients who
received genetically modified versions of their own
T-cells achieved complete remission. Most recently,
University of Pennsylvania researchers conducted
a trial in which cancers in 27 out of 29 patients went
into remission or disappeared altogether. All the
patients were considered “end stage”—people with
advanced cancers who have exhausted all other
treatment options.
Kite Pharma applied Prof. Eshhar’s technological
approach to the development of more than
10 therapies that target various cancer types.
Focusing principally on aggressive blood cancers
for patients who have stopped responding to other
therapies, the company prides itself on both the
effectiveness of its cell therapies and their speed
of delivery; only about two weeks pass between
the initial extraction and the reintroduction of
improved, cancer-fighting cells into the patient’s
bloodstream.
Kite Pharma’s President and Chief Executive
Officer, Dr. Arie Belldegrun, says that Prof. Eshhar’s
technology fulfills an urgent and unmet medical
need. “CAR T has the potential to become one of the
most powerful anti-cancer agents for hematologic
cancers,” he says. “With the expanded operations
made possible through this acquisition, we hope
to fulfill that potential by rapidly accelerating our
research and manufacturing technologies for the
benefit of patients around the world.”
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Weizmann Institute 6th in Nature
Innovation Index

T

he Nature Index 2017 Innovation supplement published by the
journal Nature ranked the Weizmann Institute of Science sixth in
the international roster of the world’s top 200 research institutions.
The index is a measure of how effectively basic research translates into
commercial applications.
The Index, based on a metric devised by The Lens, ranks institutions
according to the impact of their academic research on innovation. This
is done by measuring how their publications are cited by patents held
by third parties—that is, not by the institutions themselves. The metric
combines information on the number of cited articles produced by
scientists at a particular institution and the relative contribution of
individual authors to each publication. The results were released on
August 9. The Weizmann Institute was the only non-U.S. institution in
the top 10.
Richard Jefferson, founder of The Lens metric, explained the
significance of the ranking system: “By linking published research
with patents as an open, global public good, we can start mapping the
influence and role of academic science in the innovation ecosystem.
This is a first step towards ‘innovation cartography.’ It will enable
scientists, investors, businesses and policy makers to make better,
evidence-based choices of partnerships and pathways to deliver new
products, services, and practices for society.”
Weizmann Institute
President Prof. Daniel
Zajfman said that “our
high place in this index
reflects our guiding
philosophy that we
recruit scientists who
are among the best in
the world and let them
follow their curiosity.
That is what leads, in
the end, to innovative
and surprising new
applications that shape
the future.”
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Journey of the
Developing Brain
The integral role of the immune system in brain formation

W

e usually think of the immune system as the
body’s police force, vigilantly patrolling for
invading pathogens and toxins to destroy—but
a new study published in Nature Communications
from Prof. Orly Reiner’s laboratory in the Department
of Molecular Genetics indicates that the immune
system is also essential to brain development.
Prof. Reiner and her team showed that the innate
immune complement system—the all-purpose,
in-born part of our immune system—is active in the
developing embryonic brain, where its role appears
to be convincing newborn cells to migrate from
their point of
origin to their
final functional
positions in the
brain. Without
the activity of the
innate immune
system, newborn
neurons fail to
commit to the
journey, stall
in their cellular
cradles, and
L to R: Dr. Sapir,
an altered
Dr. Gorelick, Prof. Reiner
cortex results.

g

“We have, for the first time, defined a specific role for
an innate immune pathway in brain development,”
says Prof. Reiner.
An embryo starts out as tiny ball of identical cells.
As it develops into a full-fledged organism, the
cells destined to become brain cells travel outward
from this ball in a series of waves. The cells in
each successive wave develop a ‘front’ and ‘back’,
leap-frog over the older cells, settle into proper

position, and then dismantle their ‘front’ and ‘back’
machinery. In this way, the brain’s cortex becomes
a series of six layers, with the youngest cells having
migrated farthest, being egged on by chemical
signals from older sister cells to keep going.
Dr. Anna Gorelick, a postdoctoral fellow in
Prof. Reiner’s lab, was studying the different innate
immune complement pathways when she noticed
that a gene encoding a key protein in the pathway,
called C3, was active in the developing brain. “I didn’t
expect to find C3—a protein involved in fighting
infections—active in the developing brain, and
I was curious: what impact did that activity have?”
she says.
So the lab team—Dr. Gorelick, staff scientist
Dr. Tamar Sapir, Prof. Reiner, and others—examined
what this activity could mean by looking at the
brains of mouse embryos that had been genetically
engineered to have no or limited C3 activity.
The results were remarkable: the neurons that
were engineered to have limited or no activity of
the C3 gene migrated insufficiently, leading to a
cortex with altered cell layers. Moreover, when the
team introduced molecules designed to mimic the
action of C3 into the C3-limited brain tissue, they
were able to partially ‘rescue’ the brain—that is, they
were able to kick-start the stalled neurons and get
them migrating again. Prof. Reiner hypothesizes
that C3 activity convinces ‘uncommitted’ neurons
to commit to a direction, hit the neuronal road, and
reach their appropriate destinations.
The findings have implications for some
neurodevelopmental disorders, including a rare
syndrome known as 3MC and autism spectrum
disorder (ASD).

מכון ויצמן למדע

Science Briefs

FALL 2017

4–5

Beating binge eating
Stress in the womb raises risk for compulsive eating

W

hile the symptoms of binge-eating disorder
usually first appear in adolescence, a new
study shows that the seeds of the disorder may
be sown in the womb as a result of maternal stress
during pregnancy. The research was conducted
by a team of Weizmann Institute neuroscientists
led by Prof. Alon Chen of the Department of
Neurobiology. In the disorder, known as BED, a
person loses control over his or her eating, but
without the purging typical of bulimia.

to stressful stimuli; it also increases our levels of fear,
anxiety, and vigilance. When a pregnant female is
under stress, her increased CRF levels not only affect
her own functioning, but also communicate to her
fetus that the world out there isn’t safe—a process
known as gestational communication.

In a study published in Cell Metabolism, Prof. Chen
and his postdoctoral fellow, Dr. Mariana
Schroeder, showed how prenatal stress
can predispose teens to exhibit
BED by altering the activity of
genes in the hypothalamus—the
brain’s fight-or-flight versus
rest-and-digest control center.
But there’s good news: the
scientists also found that
BED can be prevented,
despite prenatal stress,
with a proper diet
in adolescence.

Prof. Chen and his team artificially raised the CRF
levels in the brains of pregnant mice and
then tracked the pups as they neared
adolescence. The adolescent pups
were fed a high-calorie diet over
short periods—a regimen known to
trigger binge-eating. Pups born
to mothers exposed to stress
during pregnancy tended to
develop BED symptoms when
they were given an erratic,
high-calorie diet. Moreover,
the team found that prenatal
exposure to a mother’s
heightened CRF levels
actually led to epigenetic
changes—that is,
alterations to the
DNA that affect
how active a
particular gene
is. The finding
holds promise
for treating
binge-eating
disorder by
offering potential
molecular
targets
for therapy.

Our brains know what
to do if we’re in danger.
The hypothalamus
and other related
brain areas send out
a neurotransmitter
called corticotropinreleasing factor
(CRF). CRF triggers
the release of
the hormone
cortisol, which
affects many
of the body
responses

How does the fetus’ adaptation to gestational danger
messages in utero lead to heightened risk of BED in
adolescence?

Science Briefs

Beyond Darwin
How individuals improvise their way to survival

D

arwin’s theory of natural selection explains
the emergence of advantageous traits in a
population—like the long necks that allow
giraffes to reach leaves inaccessible to their
competitors. This theory, however, does not
explain how a single individual might adapt to
novel stress conditions. A new conceptual solution
proposed by Prof. Yoav Soen and his team in the
Department of Biomolecular Sciences explains
how a temporal series of semi-random adjustments
contributes to survival on the individual level. This
adaptation, called “Adaptive Improvisation,” is not
necessarily genetic and is not based on competition
between individuals.

Adaptive Improvisation is an organization principle
that provides a powerful new way of understanding
the everyday, low-risk evolution that occurs within
every individual, whether that individual is a cell, a
plant, or even a person.
A key element of this principle is demonstrated by a
theoretical model developed in collaboration with
Prof. Naama Brenner from the Technion – Israel
Institute of Technology, and recently published
in Nature Communications. This model provides
a mathematical proof-of-concept for the
possibility that a complex system,
such as a cell, can identify solutions
to a novel problem using nothing
more than random exploration
over time—improvisation.
Since the number of
potential changes
is astronomical, it is
not clear how such
random exploration
can be comprehensive
enough to find a beneficial
solution, especially without a
“learning” algorithm to advise on
a preferred direction of change.
According to Prof. Soen, the
secret—at least in part—is
in the general structure of
the network.
For the purposes of
this study, a beneficial
solution was defined
as one that achieves

alleviation of the stress created by a novel demand
that cannot be satisfied by the system’s initial
properties. Computer simulations based on the
Adaptive Improvisation model identified two key
requirements for such stress relief to occur within an
individual.
First, there must be a small number of regulatory
“hubs” that control a large number of downstream
nodes. Second, the regulatory hubs should have
the ability to regulate themselves. Significantly,
both of these predicted characteristics have
been found to be hallmark properties of gene
regulatory networks.
Although the current study referred to adaptation
in a single cell, Prof. Soen’s approach is equally
applicable to the lifelong process of adaptation that
occurs in whole plants and animals.

New insight on an old rivalry
Prof. Soen notes that some adaptive changes—
those affecting the relative balance of different types
of bacteria in the gut microbiome, for instance—can
be passed on to the next generation. This fits with
the theories of the French biologist Jean-Baptiste
Lamarck, who suggested that individuals can
adapt to changing environments
and pass these adaptations to
their offspring.
“While Lamarck’s views were
discounted and replaced
by Darwin’s theories,
recent findings have led
researchers to reconsider the
Lamarckian possibility of inheriting
environmentally induced traits,”
Prof. Soen says. “Since Lamarckian
adaptation refers to individuals,
Adaptive Improvisation may be
the ‘missing link’ that expands
our understanding of
evolution to the level of the
individual. Populations
adapt through natural
selection, while
individuals adapt by
natural improvisation.”
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Saving hearts
Key protein identified that renews healthy heart tissue

H

eart disease remains the leading cause of death
worldwide. In some cases, existing treatments
keep heart tissue damage at bay. But once the
damage has been done, it’s irreversible. Now, a new
study from the Weizmann Institute of Science has
uncovered a molecule in the hearts of newborns
that appears to control the repair and regeneration
process that occurs in developing hearts
of fetuses.
The molecule, agrin, is hard at work during embryonic
development, but then stops around the time of
birth. The study, conducted by Prof. Eldad Tzahor
of the Department of Molecular Cell Biology, found
that when introduced into hearts of adult mice, Agrin
appears to “unlock” the renewal process and enables
a cascade leading to the repair of the heart muscle.
The study was published recently in Nature.
After an adult suffers a heart attack, the heart
does begin to heal, but slowly and with use
of scar tissue. Scar tissue is incapable
of contracting and therefore can’t
pump blood, creating stress on
the rest of the heart tissue and
leading to heart failure. That’s
the case for humans. Fish can
efficiently regenerate damaged
hearts, and mice retain the
ability—thanks to agrin—for a
week after birth, which is what
gave Prof. Tzahor a time window
in which to explore the cues that
promote heart regeneration.
Prof. Tzahor conducted the research
with doctoral student Elad Bassat and
masters’ student Alex Genzelinakh.

elicited the proliferation of heart muscle cells called
cardiomyocytes. When they screened ECM proteins
for those that caused this proliferation, they identified
agrin as playing the key role in renewing heart tissue.
Agrin has been known for its role in regulating the
signals passed between nerves and muscles.
When they introduced agrin into the injured hearts
of mice, the hearts almost completely healed and
became fully functional after about a month. At
the end of the recovery period, the scar tissue
was dramatically reduced and was replaced
by living heart tissue that restored the heart’s
pumping function.

Back to the future
It appears that in addition to instigating
cardiomyocyte renewal, agrin somehow affects the
body’s inflammatory and immune responses
to a heart attack, says Prof. Tzahor.
Additionally, it affects the pathways
involved in suppressing scarring.
It’s like going back to the past to
remake the future.
“Clearly, this molecule sets a
chain of events in motion,” he
says. It appears that agrin does
its work by binding to a receptor
on heart muscle cells, which
reverts the cells into a less mature
state and thus releases cells that
initiate cell division.
The research team is now studying the
function of agrin in human heart cells, and
has started pre-clinical trials in Germany in
collaboration with the Technical University of Munich
to determine the effect of agrin on cardiac repair.
The studies may lead to drug therapies for heart
disease, and thereby offer potential solutions to this
deadly disease.

g Prof. Eldad Tzahor

The researchers suspected that the secret
to embryonic heart tissue regeneration lies in the
supporting tissue surrounding heart cells, known as
the extracellular matrix (ECM), since many cell-to-cell
messages pass through the ECM while others are
stored within it. They found that the younger ECM
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New Scientists

Dr. Meital Oren-Suissa
Just how different are male and female brains?

T

he sexually reproducing
animals of Earth share most
of the neurons and circuits
that control particular behaviors.
So how is it that male and female
behavior is so different? Dr. Meital
Oren-Suissa, a new recruit to the
Department of Neurobiology,
studies how sex-specific
connections in the brain arise, and
how these circuits lead to different
behavioral outputs.

g Dr. Meital Oren-Suissa
Although these questions could be applied
to virtually all sexually reproducing animals,
Dr. Oren-Suissa is attempting to answer
these questions using the worm known as
C. elegans.
Why a worm? Just like the nervous
systems of other organisms, the male and
hermaphrodite nervous systems of C.
elegans share the vast majority of neurons,
but each sex also has its own set of sexspecific neurons—that is, neurons that exist
in one sex but not the other. What makes
C. elegans an exceptionally elegant model
system is how well-defined its genome is.
“All scientists are familiar with the
dogma that genes encode proteins that
build circuits that define behaviors,”
says Dr. Oren-Suissa, who completed
her postdoctoral research at Columbia
University in New York. “But the molecular
links from genes to behaviors is extremely
complex. Because we not only have the
entire genome of C. elegans decoded, but
we also have all the connections between
C. elegans neurons mapped out in the two
sexes, this worm is an ideal model system
for addressing the challenge and finding the
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links at the single-cell level, with amazingly high resolution
and in the context of a living organism.”

Studying sex differences
in the brain
Dr. Oren-Suissa integrates neuroscience
research at several levels—molecular,
neuronal, circuit, and behavioral. That
multi-level approach is critical in her study
of the genetic-programming mechanisms
that control how neuronal circuits develop,
specialize their role in the brain, and are
maintained over time—and how they differ in
the brains of men and women.
The potential impact for research on the
influence of sex on nervous system
development is immense. Many genes
associated with neurological diseases
and disorders display sex-specific
differences in developmental and
pathological processes, and also in
recovery mechanisms—including in
Alzheimer’s disease and depression. As
Dr. Oren-Suissa notes, medical treatments
for these conditions inadequately factor
sex into drug design, as they are largely
based on experiments conducted using male
animals.

From curious findings
come a career shift
Dr. Oren-Suissa, who hails from Kiryat Ata and Haifa, earned
her BA, MSc, and PhD from the Technion. She studied cellular
biology and became interested in neuroscience rather
unexpectedly.
“I was studying the role of a protein that serves to fuse cells
together,” she recalls. “I was surprised to find it active in
neurons, because neurons don’t fuse—they communicate
with each other over synapses [gaps between cells]. It turned
out that this same protein was serving a different and unique
purpose in neurons, helping sculpt their shape. That got me
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interested in the nervous system.” She then
read a journal article authored by Weizmann
Institute neurobiologist Prof. Tali Kimchi,
which tipped the scales for her career path
towards focusing on sex differences in
the brain.
“For me, being a scientist isn’t just a job.
It’s a way of life,” she says. “I don’t shut off
my brain after work— I keep obsessing
about a scientific problem over and over.
The thrill of connecting the dots after
years of experiments can’t be compared to
anything else.”

New Scientists

C

reating new materials
for everyday life—think
bendable electronics,
quantum computers, life-saving
medical devices and things we
haven’t yet dreamed of—requires
understanding and creatively
brainstorming new possibilities at
the atomic level.
This is the essence of Dr. Binghai
Yan’s research. His field is
topological materials, which is
fusing theoretical science with
practical engineering and taking
the physics world by storm. And
yes, his name gives away the
other special news: he is the first
principal investigator from China
hired by the Weizmann Institute.
Topological materials and
states involve a kind of order
very different from conventional
bulk materials in that electrons
(and their lattices of atoms and
molecules) on the surface of a
crystal or other material behave
differently than those in the material
itself. It is the special nature of
such topological materials and
states that can be leveraged for the
creation of new materials. Dr. Yan
straddles the world of theory—how
such states could work—and
experimentation—trying out
the materials to synthesize new
materials and devices such as
quantum computers.

From rural fields
to topology
So how did Dr. Yan, who grew
up in a remote farming village in
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Dr. Binghai Yan is taking topological materials higher
Shandong Province in eastern China, make his way to
the Weizmann Institute?
After completing his BSc at Xi’an Jiatong University
in Xi’an in 2003, he earned a PhD in physics at
the Tsinghua University in Beijing in 2008. He did
postdoctoral research at the University of Bremen in
Germany, when the field of topological research was
beginning to take off. But it was still a relatively niche
subject in which few physicists were working. Thanks
to a flexible postdoc grant, the prestigious Humboldt
Research Fellowship, which allowed him to spend
time at other institutions, he spent eight months at
Stanford University learning from a leading expert in
the field.
He returned to Germany to become a group leader
(the equivalent of a principal investigator) at the Max
Planck Institute for Chemical Physics and Solids in
Dresden. It was then that he began collaborating
with Weizmann Institute colleagues—thanks to
an introduction by Prof. Ady Stern at a conference
in Germany—including Prof. Haim Beidenkopf
and Prof. Erez Berg, all from the Department of
Condensed Matter Physics. The collaboration was
enabled by an ARCHES Award given by Germany’s
Minerva Foundation, which stimulates collaborative
projects by German and Israeli scientists. He visited
the Weizmann Institute for the first time in 2013 to
advance this work.
The project and the visit were a “fantastic
opportunity,” he says, because his Weizmann
collaborators were both theoreticians and
experimentalists who were eager to learn about the
material he was working on—and Dr. Yan needed
feedback from theory to advance his investigations
by predicting possible new materials in experiments.
“I immediately realized that we have lots to do,” he
says. “Together, we are able to bridge fundamental
physics and experimentation.”
Last year, he received a competing offer from a
university in China, but took the Weizmann offer
“because of my existing collaborations and potential
collaborations, the depth of theory and experimental
work here, and the fact that Weizmann is one of the
few places that is advancing this field,” he says.
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Dr. Yan has already discovered a new class of
topological materials: a three-dimensional, layered,
metallic insulating material which he grows in
the lab. He has done so by way of his expertise in
electron charge and spin, and so this research has
implications for the new, hot field of “spintronics”.
Spintronics differs from traditional electronics in that
it leverages the way in which electrons spin—not
only their charge—to find better efficiency with data
storage and transfer. This, in turn, has relevance
for the new age of quantum computing, and Dr. Yan
hopes to collaborate with quantum computing
pioneers at the Institute.
For his wife, Huanhuan Wang, the decision to make
a potentially permanent move to Israel—a country
she’d never before visited and about which she
had little knowledge—was not as obvious as it was
for Dr. Yan. “It took a little bit of convincing my wife
to come; if you’ve never been here, all you think of
is political strife,” says Dr. Yan. “But the reality is
different. We are really happy here and it is quickly
starting to feel like home.”
The family arrived in February and moved into
campus housing. His wife is now pursuing a
PhD under the guidance of Prof. Dan Yakir in the
Department of Plant and Environmental Sciences.
They have two kids, a boy and a girl, who just began
learning German, and now are getting used to
Hebrew—and they speak Chinese at home.
Dr. Yan is finding opportunities to collaborate with
scientists in Germany and China, and has already
begun organizing a workshop on topological
systems at the Weizmann Institute (together with
Prof. Haim Beidenkopf and Dr. Nurit Avraham, also
of the Department of Condensed Matter Physics), to
which he has invited leading European and Chinese
physicists and other leaders in the field.
“Being in Israel, at Weizmann, is not something that
I would have anticipated five or 10 years ago,” he
says. “But life—like the materials of the future—holds
many mysteries.”

Spotlight On

Vera and John Schwartz
A lifelong journey that has led to the Weizmann Institute

T

he word ‘microbiome’ is insinuating itself into our lexicon, among
scientists and non-scientists alike. And it’s no accident. New
discoveries about the relevance of the microbiome—the combined
set of microbes including bacteria, fungi, and viruses and more that reside
in our bodies—have emerged repeatedly in recent years.
מכון ויצמן למדע
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Vera and John Schwartz of Pacific Palisades,
California, were aware of the emergence of this
new body of knowledge early on, and it ignited
their interest most powerfully at the Weizmann
Institute of Science’s Global Gathering in New York
in 2014. That’s when they met Dr. Eran Elinav of the
Department of Immunology, a leader in this emerging
field whose studies have shown, among other
insights, how foods affect different people differently,
often dramatically so, because of each individual’s
unique microbiome.
Energized after that meeting, the Schwartzes
established the Vera Rosenberg Schwartz Research
Fellow Chair for a staff scientist in Dr. Elinav’s lab,
with Dr. Hagit Shapiro as the first incumbent. Last
year, they established the Vera and John Schwartz
Family Center for Metabolic Biology, headed by
Prof. Asaph Aharoni of the Department of Plant and
Environmental Sciences. The Center will fund cuttingedge multidisciplinary research in the field, including
Dr. Elinav’s research.
“Eran is compelling and brilliant. He is doing
really important work,” says Dr. Schwartz, who is a
physician and serial entrepreneur. “What he does is
a personification of tikkun olam [the Jewish directive
to ‘mend the world’], and we are supporting him and
Weizmann because we want to do something to help
the world and Israel, too.”

Infected with ‘a virus of love’
The Schwartzes first became involved with the
Weizmann Institute in 2004, and their relationship has
grown and blossomed ever since. Now, says John,
“Weizmann is the number-one beneficiary of our
giving—with numbers two to 11 being our children
and grandchildren,” he adds in jest.
In 2004, Lester Crown, the Deputy Chair of the
Institute’s Board of Governors and a lay leader at the
American Committee, invited the couple to an ‘Air
ACWIS’ mission to the campus, which Vera describes
as “full of non-stop activities and an introduction
to the amazing scientific endeavors going on at the
Weizmann Institute.” Says John, “It was incredibly
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The whole truth
Wheat and white breads have same health
effects, study finds
It may be tough news to digest for those of us who
have been sticking diligently to a whole-grain diet.
But a Weizmann Institute study has found that whole
wheat bread is not necessarily better for you—
in terms of controlling blood sugar levels—than
white bread.
A recent study by Weizmann Institute scientists
Prof. Eran Segal, Prof. Avraham Levy, and Dr.
Eran Elinav found that about half of the study’s
participants had higher blood sugar levels after
eating white bread, and half had higher levels after
eating sourdough bread that consisted of whole
grains. The scientists believe that the different
responses were due in part to the differences
in individuals’ intestinal microbes—the microbiome.
They developed an algorithm connecting the
microbiome’s composition with the person’s
response to the type of bread. Using the algorithm,
they predicted who will have high blood sugar after
eating each type of bread.
“The body’s response to bread is a highly personal
matter,” says Dr. Elinav.
Prof. Segal is jointly a member of the Department
of Computer Science and Applied Mathematics
and the Department of Molecular Cell Biology, and
Prof. Levy is a member of the Department of Plant and
Environmental Sciences.

Spotlight On

exciting and inspiring. Lester did just what he set out
to do—infect us with a virus of love for the Weizmann
Institute. We have been giving ever since.”
In addition to the Chair and the new Center, the
couple has supported the ACWIS Anniversary Lab
of Dr. Noam Stern-Ginossar of the Department of
Molecular Genetics; the Davidson Institute of Science
Education; and research on gallium arsenide, a key
element in the production of semiconductors, solar
cells, and other applications. They are members of
the President’s Circle, and John is a member of the
International Board.
Because their interest in the Institute was instigated
by a visit to campus, in 2010 they sponsored a trip
of their own friends and colleagues, many of whom
have since also become supporters of the Institute
“and now love it as much as we do,” says John.
The Schwartzes themselves, however, weren’t able to
participate in the trip themselves because of Vera’s
health.
In fact, it is Vera’s health challenges that attracted her
to Dr. Elinav’s work in metabolic biology. Both she
and John once struggled with weight problems and
she continues to face gastrointestinal (GI) issues
which makes her vulnerable to stomach viruses
and bacteria, and inhibits their ability to travel. “We
were interested in GI biology both because of Vera’s
background, and also because when Vera and I met,
we both grappled with weight issues. I lost 80 pounds
and Vera lost 40 pounds after we met each other,
but we have always known that what works for Vera
doesn’t work for me, and what has worked for me
doesn’t work for Vera. So when we first heard about
Eran’s incredible work on the individual makeup of
the microbiome, it made perfect sense to us.”
Moreover, he adds, “As a physician, I was excited
about this area because scientists are learning more
and more about the many roles the microbiome
plays in controlling so many aspects of our biology:
our metabolism, cognition, and mood. It’s a field in
which Weizmann is a true pioneer. For that and other
reasons, we’ve become passionate advocates for
the Institute.”

The John and Vera
Schwartz Center for
Metabolic Biology
The new Vera and John Schwartz Family Center
for Metabolic Biology will advance research
on metabolomics, the study of the thousands of
chemicals (metabolites) active in an organism (plant,
animal, or human); and by the broad spectrum of
microbes, called the microbiome, that co-exist
with them. These metabolites play an essential
role in the functioning of the cell and the organism
and are becoming increasingly recognized as
important factors in health and disease, including
in brain science.
The Center will strengthen the Institute's ability
to identify and monitor metabolites, diagnostics,
and treatment, as well as new strategies for disease
prevention, a formidable agenda due to the
complexity of the vast repertoire of these molecules.
The plants we eat and bacteria from our microbiome
can produce hundreds of thousands of different
metabolites.
The Center will rely on cutting-edge technologies
including ultra-performance liquid chromatography
for chemical separation followed by highresolution mass spectrometry analysis. This allows
the accurate measurement of the mass of a molecule
and of its ‘daughter’ breakdown products, which
enables deciphering and quantifying the chemical
makeup of metabolites.
Says Prof. Aharoni, “Integrating metabolomics
with biomedicine is an extremely powerful
combination that will lead to major discoveries at
the Weizmann Institute. Vera and John Schwartz’s
support will make available a whole new set of
research tools that will put Institute scientists at the
forefront of metabolic studies worldwide.”
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Says Dr. Elinav: “I am honored and deeply thankful
to have been endorsed and supported by John
and Vera. Their generous philanthropic support is
important, as is their personal passion and keen
interest in our research.”
The Schwartzes are passing their enthusiasm for
the Institute to their friends—some of whom will
accompany them to the Annual General Meeting
of the International Board in November, when
the couple will be honored for the establishment
of the Vera and John Schwartz Family Center for
Metabolic Biology. And they are also transmitting
their enthusiasm to their three children and five
grandchildren; next year, their eldest granddaughter
will have her bat mitzvah in Israel and they plan to
bring the whole family to visit the Institute.

Entrepreneurship
and leadership
John is a graduate of Columbia College of Columbia
University and earned his MD at New York University.
He trained at Bellevue Hospital in New York and at the
University of California, Irvine.
Having attended many continuing education
meetings for physicians—and having not been
satisfied—he understood that there was a need
for courses that would keep physicians up-to-date
about developments in their fields. So he founded
Continuing Medical Education, Inc., to do just that.
He served as its chief executive officer, and CME
grew to become the largest proprietary provider of
clinical information for American doctors, hosting
trade shows and professional meetings, publishing
medical journals, and disseminating important
updates. By the time he sold CME in 1999, the field
was booming and 65 bidders from around the world
competed to to acquire the company.
After completion of the sale, John hired several
professional money managers and began educating
himself about investment options. Spurred on by his
curiosity and entrepreneurial spirit, John decided to
share what he learned by launching conferences that
would serve investors in the way that CME had served
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physicians. His Value Investing Congress attracted
hedge fund managers and high-net-worth investors
from around the world.
After his mother and last surviving brother died in
2014, he retired and has since focused his attention
on family and philanthropy.
But that’s only half the story that explains their path
to Weizmann. “An interest in medicine and science
is something Vera and I have always shared,”
John says.
Vera worked in the acquisition and administration
of medical research grants at UCLA for 23 years.
She then served as chief operating officer and chief
financial officer at the Department of Veteran Affairs’
(VA) Health Services Research Center in Los Angeles
for the following 20 years. At the VA—the largest
healthcare provider in the U.S., providing healthcare
to veterans—she oversaw a staff of 200. Among
the advances that occurred under her leadership
was a major study of women’s health needs within
the system, which led to the VA’s establishment of
hundreds of specialized women’s health clinics
throughout the country.
Vera is a lifelong dancer who does all types of
dance, including hip hop, jazz, and lyrical. She
relishes her state-of-the-art kitchen and loves to
bake and cook—a skill she has passed down to
her daughter and her oldest granddaughter. Vera
also studied landscape architecture at UCLA and
designed their beautiful drought-tolerant gardens in
Pacific Palisades.
“I have great confidence in Weizmann, with its
astounding scientists and superb scientist-leaders:
a veritable treasure trove of splendid people,"
says John. "That’s why we give. It is an honor to
support the wonderful people at Weizmann and
the many ways they are improving the world for all
of humanity.”
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A lab of her own
A national initiative to advance Israel’s top
female scientists is reaping rewards
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T

en years and going strong, a major Weizmann Institute of Science
initiative to advance the careers of women scientists in Israel is having
a formidable impact, populating the ranks of Israeli academia with
talented women and enriching a multitude of fields.
About 15 years ago, the dearth of women scientists
in Israeli academia was becoming evident. While
the ranks of women faculty in the U.S. were rising
in comparison to men, in percentage terms, Israel
was lagging behind. At some Israeli institutions,
there were as few as one or two women for
every 10 positions. The Weizmann Institute was
no exception.
At Weizmann, it was a male faculty member who
first brought the issue to the attention of his
colleagues. "I have four daughters, and I started to
think about their career paths, and then looked at
the dismal numbers," says Prof. Yehiam Prior, then
the Dean of the Faculty of Chemistry. Half of PhD
graduates in the sciences were women—a ratio
that has been consistent over time—but few were
doing postdoctoral studies abroad, the unwritten
prerequisite for attaining a faculty-track position in
Israeli academia. As a result, few faculty positions
were filled by women.
“We saw that there was a bottleneck, and that making
the leap to postdoc studies abroad was it,” he says.
“Women should know that a career in science is
worth fighting for, and there are excellent women
graduates. But we realized that they just needed the
financial incentive and encouragement to take this
step. Then, the quality of their science would speak
for itself.”
So Prof. Prior suggested to Institute leadership
that they consider creating a special program that
would provide added financial incentive for women
to pursue their postdoctoral training abroad.
Prof. Daniel Zajfman was about to start his first
presidential term, and championed the idea.
Meanwhile, Prof. Hadassa Degani, who was the
first President’s Advisor for Advancing Women in
Science, appointed in 2002, says that when she
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assumed that position she was unahappy to see how
few women scientists were joining the faculty at the
rank of senior scientist—the rank that puts new hires
in line for possible tenure—and understood that she
must place her focus on expanding the pool of young
recruits. The opportunity to do something tangible
came in 2005, when Prof. Nirit Dudovich, who just
completed her PhD at the Weizmann Institute, was
debating whether to do a postdoc fellowship abroad.
At Prof. Degani’s recommendation, the Institute
decided to offer her a grant to ensure that she would
take the leap. The young physicist completed her
fellowship in 2007, and went on to become the
first woman professor in the Faculty of Physics in
the Institute’s history. (At this time, Prof. Degani
also obtained an extension of the five-year period
between acceptance to the Institute and being
submitted for tenure for women who gave birth
during this period.)
The Israel National Postdoctoral Award Program
for Women in Science was thus born in 2007, just as
Prof. Zajfman took over the reins as President. Its aim:
to provide added financial incentive for excellent
women scientists to pursue their postdoctoral
training abroad and thereby give them the leverage
they need to compete for faculty-track positions in
Israeli academia.
Prof. Zajfman put the program high on his priority
list. “I understood that Israel, as a small country with
almost no other natural resources except human
talent, simply cannot afford this loss of potential
brainpower,” he says.
The nationwide, merit-based program, open to
women PhD graduates of all educational institutions
across Israel, offers monetary grants averaging
$40,000 over two years to 10 female recipients
every year; some 50 women typically apply annually.
There is no requirement for them to take permanent
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The program is run today by the current President’s
Advisor, Prof. Daniella Goldfarb of the Department of
Chemical Physics. “All the candidates are excellent,”
says Prof. Goldfarb. “It’s just a matter of determining
who is the most outstanding among them.”
Today—a decade in—the program has established
itself as a resounding success, which is best
measured by the percentage of recipients who have
gone on to attain tenure-track positions in Israel:
about 69%. To date, 116 women have participated
in the program. Of these, 62 have completed the
program; the remaining women are in the midst of
their fellowships. Of these 62 women, 51 have gone
on to lead their own labs—43 of them in Israel.
“The award gives these women an edge in their
ability to perform their research—giving them the
peace of mind that they can make this leap without
it being a big financial risk. It also expresses the fact
that we think they are worth investing in, so it gives
them a vote of confidence,” says Prof. Goldfarb.

g

Prof. Yehiam Prior, who advanced the program
early on

positions offered to them at the Institute or anywhere
else. The program alleviates economic difficulties
of a two-income family, where the other earner
has to put their career on hold and the family must
depend solely on the wife’s fellowship income. Since
a typical postdoc annual fellowship is low—usually
in the range of $40,000-50,000—the award assists
in the financial burden of relocation, daycare costs,
and living expenses. Since most fellowships are
carried out in pricey cities like Boston, New York,
San Francisco, and London, the grant is almost a
necessity for making ends meet.
With only a handful of institutions of higher education
in Israel, the competition for faculty positions is
fierce, and employers don’t have to look beyond the
top-performing Israelis doing their postdoctoral
fellowships at institutions in North America and
Europe. The program ensures that women are part of
this top-notch cohort.

“The incongruence in the number of women
scientists is not just a problem for women, but for
science itself,” says Prof. Zajfman. “Science must
be multicultural, and women make their mark and
improve science with their own unique perspective—
without it, we would be missing a big piece of
the puzzle.”
Other program heads have included Prof. Adi Kimchi
(Department of Molecular Genetics), and Prof. Varda
Rotter (Department of Molecular Cell Biology), who
previously held the title of President’s Advisor for
Advancing Women in Science.
Immediately after it was launched, the concept of the
program resonated with Institute donors worldwide,
and from the start it has been fully donor-funded.
Its two anchor donors are the Clore Foundation
of Israel/UK and the Revson Foundation of the
U.S., which together fund eight women annually
(see sidebars). Individual Canadian and American
donors in particular have been exceptionally
generous to the program, thereby sustaining the
remaining fellowships.
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Where they come from

F A L The
L home
2 institutions
0 1 7 (where PhDs were awarded) of the 106 recipients of the Israel
National Postdoctoral Award, out of 553 applicants, as of June 2017.

Bar Ilan, 1 Ben Gurion, 5

Bar Ilan

Nearly 70% of former recipients have gone on to receive tenure-track
positions in Israel.
Tel Aviv, 15

Weizmann, 51

Ben Gurion
Tel Aviv
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University, 19

Hebrew University
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Weizmann
Technion, 15

Bar Ilan, 1

Ben Gurion, 5

Tel-Aviv, 16

Where they come from
The home institutions (where PhDs
were awarded) of the 116 recipients of
the Israel National Postdoctoral Award,
out of 553 applicants, as of Sept. 2017.

Weizmann, 58

Hebrew University, 20

Technion, 16

g Prof. Daniella Goldfarb

A deeper talent pool
At the Weizmann Institute alone, the program has
had a major positive impact. A decade ago, women
comprised only 14% of the Institute’s active faculty;
today, the figure stands at 18%. Just this year, five
of the 13 new hires are women—an unprecedented
percentage. Of those five women, three are former
recipients of the postdoc award.
This rise is not the result of affirmative action, the
term used in the U.S. for initiatives that would hire
women over men if the two candidates were equally
qualified. Rather, it is a tribute to these outstanding
woman scientists' already significant impact on their
chosen fields of research.
“The Weizmann Institute’s hiring policy has
always been the same: we hire only on the basis of
excellence, and do not fill empty slots but instead
find the best possible people in any given field,” says
Prof. Zajfman. “This may mean forgoing hiring in a
particular area of science for several years in a row,
just because we haven’t found a candidate that meets
our standards. What the postdoc program does is
enable excellent women to invest in their careers,
putting them on a more level playing field with their
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Spotlight on three
recruits

Dr. Michal Rivlin completed
her PhD in the Interdisciplinary
Center for Neural Computation at
the Hebrew University and worked
as a postdoctoral fellow in the
Department of Molecular and
Cell Biology and the Helen
Wills Neuroscience Institute
at the University of California,
Berkeley before joining the
faculty of the Department of
Neurobiology in 2013. “The move
to California was expensive,” says
Dr. Rivlin. “Flights for a family of five
were costly and the price of living
was quite high. Since my husband
had difficulty finding work for the
first few months, the award money
from the Postdoctoral Program
helped us keep our heads above
water until we got settled.”
Dr. Rivlin investigates the neuronal
circuitry of the retina. She is
exploring whether specialized
cells in the retina can be retrained
to adapt to repetitive visual
stimuli. She hopes to understand
the mechanisms that enable
neuronal circuits to change
their preferences, and hopes
to reveal more connections and
computations shared between
groups of neurons.

Dr. Michal Leskes did
her PhD studies at the Weizmann
Institute, where she contributed
to innovations in solid-state
nuclear magnetic resonance
(NMR) research while working
with Prof. Shimon Vega in the
Department of Chemical Physics.
As a postdoctoral fellow at the
University of Cambridge, she
used this powerful technology
to peer into the inner workings
of rechargeable lithium-ion and
lithium-air batteries in action.
The Israel National Postdoctoral
Award Program for Advancing
Women in Science helped Dr.
Leskes and her husband make her
postdoc period in England doable
from a financial perspective. “More
importantly,” she says, “it really
confirmed that what I was doing
was the right thing; that I have
what it takes to become a research
scientist. And it gave me an
extra push—just like my chemistry
teacher once did—to continue
to grow in science.”

Dr. Rina Rosenzweig
completed a six-year postdoctoral
fellowship at the University
of Toronto before joining the
Department of Structural Biology.
Her research involves looking
at a category of molecules
involved in combatting
protein aggregation—the
biological phenomenon in which
misfolded proteins accumulate
and clump together. In humans,
protein aggregation is associated
with many neurodegenerative
conditions such as Parkinson’s,
Alzheimer’s disease, and ALS.
Not only did the award give
Dr. Rosenzweig an “extra vote
of confidence, but it was also
instrumental in allowing me
to focus on my research, safe in the
knowledge that my family was both
happy and financially secure.”

מכון ויצמן למדע

Cover Story

FALL 2017

“The award gives these women an edge in their ability to perform their
research... it gives them a vote of confidence," says Prof. Goldfarb.

male peers. At Weizmann, we benefit from a bigger
pool of incredible talent.”
The challenges faced by women academic
researchers are universal, but there are also aspects
unique to Israel. Because of mandatory army service,
Israeli academics tend to attain their PhDs later in
relation to women elsewhere, and graduate at an
age that typically coincides with marriage and early
childbearing age. During postdoctoral training,
husbands and partners must uproot their careers and
find new employment abroad, a far more difficult task
than, say, an American woman in New York asking
her spouse to relocate to Boston. Women may also
do a forward-thinking calculation: Scientific careers
demand extensive travel to conferences and for
collaborations, and there’s no getting around the fact
Israel is geographically isolated.

Where are they today?

20–21

“Israel is a very family-oriented society and it is
not always an easy decision for a woman who is
starting to have children to uproot herself from her
parents and her support system,” Prof. Goldfarb
says. Prof. Prior also pointed out that “there is an
implicit bias against women scientists and an
objective difficulty of being both a scientist and a
young mother.”
Dr. Ruth Scherz-Shouval, a former grant recipient who
became a principal investigator in the Department
of Biomolecular Sciences in 2015 and a mother of
three, did her postdoc at the Whitehead Institute for
Biomedical Research at MIT. “Practically, the grant
provided the financial assistance for us to send
our children to better schools and afford a nanny to
cover the extra hours that I could not be at home,”
she says. Dr. Scherz-Shouval is currently revealing

Bar-Ilan University, 1

The institutions of higher learning
where award recipients are now in
tenure-track or tenured positions.

Tel Aviv University, 8
Haifa University, 4

Academic abroad, 8

The Hebrew University of Jerusalem, 6
The Technion—
Israel Institute of Technology, 8

Ben-Gurion University, 5
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Beyond postdocs
The Institute is advancing the status of
women scientists in a variety of ways.
Ș The Woman in Science Prize is awarded
every two years to an internationally
renowned researcher, recognizing
distinguished women scientists who have
made a major impact in their respective
fields. They are invited to the Institute for
the award ceremony and a lecture.
Ș Forum groups initiated by female
students to support and empower
women scientists. The group organizes
workshops and lectures by outside
professionals, as well as Weizmann
Institute scientists.
Ș The Anixter Family Childcare Center
and the Siem Daycare Center, both
on campus, help women because they
help families. The centers have longer
hours and fewer vacation days than other
childcare centers, high-quality care, and
small teacher-to-child ratio, enabling
women scientists freedom to pursue their
research with the peace of mind that their
children are in the best possible hands.
Ș A wide range of programs, lectures, and
workshops that nurture the careers
of female students, staff, and faculty.
These programs give women career
advancement advice, leadership skills,
and practical advice on balancing work
with life outside the laboratory.
Ș Mentoring programs for female PhD
students, matching the students with male
and female professors for support in all
matters concerning career advancement
and direction; the Young Female Leaders
in Science workshop; an annual two-day
workshop held off-campus, which is
designed to offer women the tools and
help women deal with the challenges of
a career in science.

important insights about how cancer cells recruit and subvert
normal cells to create an environment that promotes tumor
progression and metastasis.
Yet she feels even more can be done. She serves as an
informal mentor to female PhD students on campus, and
continuously emphasizes “that they should never let lack of
confidence stop them from pursuing a career in science.”

The benefit of experience
Prof. Shafrira (Shafi) Goldwasser from the Department of
Computer Science and Applied Mathematics, who holds joint
appointments at the Weizmann Institute of Science and at
MIT, also believes that an important component of promoting
women in science is mentoring. “Women scientists and male
scientists alike have a responsibility to mentor promising
women scientists,” she says.
Prof. Goldwasser says that she sees the postdoc program as
having a snowball effect. “More women in science will beget
more women in science, and believe that has happened in
my field,” she notes. The 2013 A. M. Turing Award winner,
Prof. Goldwasser is an inventor of an interactive method for
proving theorems while revealing no extra knowledge—a
key step in the design of modern cryptographic protocols
termed zero-knowledge proofs. This method has had major
implications on computer encryption and privacy, an essential
component of global telecommunications.
Prof. Maya Schuldiner from the Department of Molecular
Genetics, a mother of three, says the most difficult part of
the journey for her was overcoming the sense of guilt that
she was handicapping her career in science because of her
time spent building a family and, at the same time, sacrificing
a more fulfilling family life because of her investment in her
career. Eventually, she says, “I came to the realization that
I couldn’t choose between being either a mother or a scientist;
I had to be both. When I made that internal switch, I was much
better off.”
She is a major proponent of the postdoctoral program, but,
she says, “There is more to do.” And she does more than her
share: She participates in a program in which female principal
investigators mentor female PhD students, which was initiated
by Prof. Adi Kimchi while she served as the President’s
Advisor. Mentors and mentees meet once a month to discuss
the practical and emotional issues related to being a woman,
a mother (or future mother) and a scientist. She believes the
program had an impact on her first mentee who decided to
pursue a postdoc abroad.
Last year, Prof. Schuldiner, together with Prof. Michal Sharon
and Prof. Nirit Dudovich, started a course on combining

מכון ויצמן למדע

Cover Story

FALL 2017

“I came to the realization that I couldn’t choose between being either a
mother or a scientist; I had to be both. When I made that internal switch,
I was much better off.” —Prof. Maya Schuldiner
22–23

Prof. Shafi Goldwasser: “Women and male scientists alike have a responsibility to mentor promising women
g scientists.”
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A growing ratio of women hired
at the Weizmann Institute
The percentage of women hires as part of all new hires
100%
2013-2017

28%

2008-2012

21%

2003-2008

11%

motherhood and science that is geared toward mothers-to-be: either
first-time pregnant women or women who are considering starting a
family. The course deals with time management, mapping out goals
and needs, how society views working mothers, and role modeling.
“I think the most important aspects to this course were sharing tips and

ideas on what helped us during
challenging times, sharing the
difficulties we had along the way,
and how we solved them,” says
Prof. Schuldiner.
During the postdoc period,
Prof. Goldfarb keeps in touch with
award recipients, monitoring their
advancement and facilitating their
hoped-for recruitment into Israeli
institutions of higher education.
An outside evaluation of the
program in 2015 found the program
to be highly effective in its mission.
Another sign of success: since the
program’s inception, all other Israeli
universities and the Israeli Council
for Higher Education have initiated
similar programs. The women who
don’t go into academia go onto
successful careers in high-tech or
biotech, mostly in Israel—thereby
contributing to the Israeli science
technology ecosystem.

Our anchor supporters

T

he Charles H. Revson
Foundation has sponsored
the fellowships of three
women scientists every
year since 2009, totaling
25 women to date. “While
the program was
customized for Israeli
women, the issues it
addresses are resonant
for women scientists
around the world,” says
Julie Sandor, President
of the Charles H. Revson
Foundation. “We are
convinced that this innovative
program could be adapted by
any first-rank research institution

committed to the retention
of outstanding talent and to
lowering the barriers that inhibit
the advancement of women in
science.”
“Every year at the Charles H.
Revson Biomedical Fellows
Meeting and Dinner, the staff
of the Foundation meets the
three first-year Weizmann
Revson fellows and renews
our acquaintance with
the second-year fellows. To
a woman, they are not only
evidently brilliant scientists,
undertaking their postdocs at

g Prof. Israel Bar-Joseph and Julie Sandor
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The Weizmann Institute is the largest contributor
of award recipients thus far, having sent 58 women
scientists to train abroad. Of the women who have
completed their postdoctoral fellowships abroad,
the Weizmann Institute has recruited 11 for faculty
positions. And the Institute has seen a significant
and continuous rise in the number of women faculty
members hired in the past 14 years. Within the
past five years, women comprise 28% of the new
faculty hires.
“This is a very important program. The candidates
that apply are the best-of-the-best and that is why so
many of them return to academia and are recruited
for positions in Israel,” says Prof. Batsheva Kerem
from the Department of Genetics at the Hebrew
University of Jerusalem, who served on the selection
committee.

A new element of the program was introduced last
year, called the new Combined Weizmann-Abroad
Postdoctoral Program, which funds women scientists
to perform postdoctoral research both in Israel
and abroad—enabling flexibility for those who
have decided a full-length postdoc abroad is not
possible. Prof. Schuldiner is a strong believer in this
program. She says, “It ensures that we don’t lose
fantastic minds just because some women have very
real reasons for not being able to do a full postdoc
abroad. We cannot lose these women.” In its second
year, the program has funded two women, thanks to
the generosity of Ellen Merlo of New York, who serves
as Chair of the American Committee and leads the
committee’s Women for Science initiative.

the most eminent institutions
in the U.S., but they share
certain personality traits
we’ve come to recognize as
hallmarks. They have an
excitement about their
research that is irresistible
to even the most casual
(and “civilian”) listener.
Their hopeful, can-do
spirit is infectious. And,
despite the fierce demands
of their fellowships, they
sustain a devoted family life.”

to meet and network. “We hope they
will deepen these bonds over their
time in the U.S. and when they
return to Israel,” she adds.
The Clore Foundation sponsors
five women every two years for
a tenure of two years.
Dame Vivien Duffield, Chair
of the Clore Foundations
in Israel and in the UK,
says, “This is a fantastic
program, and it is having an
effect—there is clear growth in the
number of women scientists at the
Weizmann Institute.”

This dinner also serves as a great
opportunity for the awardees

g Dame Vivien Duffield
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Ellen Merlo
A commitment to science, women, and Weizmann
Based on the belief that women would welcome a
common space to talk about philanthropy and learn
about the Weizmann Institute of Science, the Chair
of the American Committee, Ellen Merlo, established
the Women for Science Program (W₄S) in 2014—and
the initiative has taken off with great success in
communities across the U.S.
While the program has resulted in significant funds
raised for women scientists, its scope is wider,
introducing participants to a range of Institute
research and creating a cohesive community of
women across America who are interested
in a common mission. “We have created
a forum where women can talk
candidly about their approach
to philanthropy and their goals,
and exchange ideas,” she says.
“It turns out that more and
more women are gravitating
to this conversation, which
has led to whole new level of
involvement and leadership
for the American committee
and for the Institute.”
The inaugural symposium for the
W₄S program took place at New
York University in November 2016, at
which Weizmann Institute Vice President
Prof. Michal Neeman spoke, together with
Prof. Daniella Goldfarb, the President’s Advisor for
Advancing Women in Science; Prof. Yadin Dudai of
the Department of Neurobiology; and postdoctoral
fellows Dr. Shiri Gur-Cohen and Dr. Anat Biran,
both of whom received grants through the Israel
National Program for Advancing Women in Science.
Ms. Merlo led a lively panel discussion on women in
philanthropy that included Weizmann friends Patricia
Gruber, Marcy Syms, and Cheryl Black.
To date, the program has convened five virtual
conferences with more than 100 women at eight to
nine locations across the U.S. The participants were
tuned in to videoconference talks by Weizmann
Institute scientists speaking from Rehovot,
including Prof. Idit Shachar, Prof. Yardena Samuels,
Prof. Maya Schuldiner, Dr. Eran Elinav, and Prof. Shafi
Goldwasser. Prof. Schuldiner also spoke about the
challenges women scientists face in advancing their
careers.

One key outgrowth of the program is the
establishment of the Helen Kimmel Vision in
Philanthropy Award, which recognizes special
women in philanthropy.

Lessons from business,
advancing philanthropy
In her lengthy career as a top executive in the New
York business world, Ms. Merlo ensured that the
women who worked for her had the flexibility they
needed to manage a career and a family.
“When I started my career 50 years
ago, women weren’t welcome in the
business world; we had to claw
our way into management,” she
says. “I worked hard and was
lucky, and I used my position
to bring other women along
with me. I felt it was important
not just for the sake of the
women, but because having
a workforce that is varied and
integrated is better for business.
Otherwise, half of all minds
are lost.”
When she offered flexibility for the
women who worked for her—allowing
them to work at home or leave early for children’s
doctor appointments—she found that “they
actually are more efficient and more productive
than many others in the workforce, because they
are appreciative.”
Her relationship with the Weizmann Institute began
in 2004, soon after retiring from the business world;
as a breast cancer survivor, she began to think
about finding a way to contribute to advancing
science and medicine. An opportune meeting with
Prof. Yair Reisner of the Department of Immunology
was the moment she says she “got hooked” on the
Weizmann Institute. A planned one-hour meeting
turned into a two-and-a-half-hour discussion in
which Prof. Reisner described his research on
transplantation immunology and stem cells; his
early studies had paved the way for the wide use of
bone marrow transplantation in patients without a
matched donor.
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“We have created a forum where women can talk candidly about their
approach to philanthropy and their goals, and exchange ideas,” says
Ms. Merlo.

Soon after, she made a gift to stem cell research
from the foundation she established in her mother's
memory, the Pearl Welinsky Merlo Foundation, and
has made multiple gifts to the Institute ever since.
(She also gives widely to Jewish organizations and
Israel-related causes.) But her contribution has also
come in the form of very active leadership, becoming
Chair of the American Committee and a member of
the International Board and Executive Board of the
Weizmann Institute—and especially pronounced in
the creation and success of the W₄S program.
She also funds the Combined Postdoctoral
Fellowship that is part of the Israel National
Program for Advancing Women in Science.
The Combined program supports women who
split their postdocs between labs in Israel and
abroad, giving outstanding women scientists the
flexibility they need to spend less time abroad
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but still conduct postdoc studies in the best
possible environments.
Of the Israel National Program, says Ms. Merlo,
“I believe in this program and it resonates with me,
and I see the excitement it generates in others. It is
nourishing the careers of women scientists and, at
the same time, is advancing Israeli science and
academia—a wonderful achievement and I relish the
idea that I have played a small part in it.”
When it comes to cultivating the careers of women in
science more broadly, the same principles hold true
as in her experience in the business. “We need to
continue to level the playing field,” she says. “Women
can succeed on their own brainpower and creativity,
but given societal constraints and expectations,
we just need to do what it takes to give them an
opportunity to shine.”

The 2017 Women in Science Prize was awarded in June to Prof. Naomi Hass of the Department of Electrical and
g Computer
Engineering at Rice University in Houston and Prof. Dr. Ursula Keller of the Department of Physics at
ETH in Zurich. Pictured L to R: Prof. Daniel Zajfman, Prof. Dr. Keller, Prof. Hass, and Prof. Daniella Goldfarb
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Q&A with cancer
researcher José Baselga
T
he Sergio Lombroso Prize, given to scientists at
the Weizmann Institute and worldwide since 1998,
was awarded this year to Prof. José Baselga, MD
PhD, Physician-in-Chief at Memorial Sloan Kettering
Cancer Center, for his work developing anti-cancer
treatments and designing more effective clinical
trials. He is a board-certified medical oncologist
and researcher, with a special focus on breast
cancer. Last year’s winner, Prof. Eytan Domany of the
Department of Physics of Complex Systems, who
studies cancer, was also bestowed with the honor
this year. The ceremony took place in combination
with a symposium on cancer research co-sponsored
by the Moross Integrated Cancer Center at the David
Lopatie Conference Centre on May 14.

The Lombroso Award is funded by the Sergio
Lombroso Foundation in Italy, which to date has
also funded 40 young scholars from Italy—visiting
students, scientists, PhD students, and postdoctoral
fellows—performing research at the Weizmann
Institute. The program is run by Dr. Daniela Di
Segni, the niece of Sergio Lombroso who founded
the program.

Q: What has been your relationship with

I became aware early on about the work of Prof. Yossi
Yarden, a phenomenal scientist in the area of HER2,
and he has been a reference for the world in this
area. As a scientific community, we have saved the
lives and changed the lives of many patients with
HER2-positive breast cancer. Fifteen years ago, a
diagnosis of HER2-positive breast cancer was almost
a death sentence. Today, these are the patients
whom we cure the most. Today, many women with
breast cancer are disappointed when they receive a
diagnosis that’s not HER2-postiive.
And then there is the computational power of the
Weizmann Institute. In fact, there is an army of Israeli
computational scientists around the world who
are spread across the best institutions. They have
transformed the field—and this is the area that the
cancer field needs the most.
I am working with Yardena [Prof. Yardena Samuels],
and Moshe [Prof. Moshe Oren], and others—the
talent is unbelievable. I don’t know how Weizmann
does it. Its fighting power is well beyond its size, with
only 250 PIs. How is it possible that so few people are
so influential?

Weizmann scientists over time?

Q: What is the value of collaboration with

A: Weizmann is clearly one of the premier research

A: One couldn’t put a price on it; it’s highly

institutions in the world. It’s almost impossible not
to collaborate with Weizmann at some point if you
want to advance your research. There’s no escaping
Weizmann!

The first time I came across Weizmann investigators
was in the late 1980s when I read every single
one of Prof. Michael Sela’s papers. At that time
I was developing trastuzumab (Herceptin) for
HER2-positive breast cancer, and his work was
absolutely an illumination—a guide—on what
needed to be done. The experiment that I designed
was based on a 1988 figure of Michael Sela’s about
treatment with an EGFR inhibitor in combination with
chemotherapy. When I saw that figure, I said, ‘That’s
the way to do it.’ We now have a number of therapies
based on the concept that you combine targeted
therapies with conventional therapies—which was
Michael’s ingenuity.

Weizmann scientists?

valuable. We have donor-funded, structured
collaborations between MSKCC and Weizmann,
like the one funded by the Thompson Family
Foundation [with Prof. Avigdor Scherz and the late
Prof. Yoram Salomon to test TOOKAD® Soluble for
prostate, bladder, gastroesophageal, and breast
cancer]. There are many other collaborations
between individual scientists; I collaborate with
Weizmann scientists all the time, as do many of
my colleagues.
Pairing Weizmann’s basic research with our research
and clinical trials is a match made in heaven. MSKCC
is a powerhouse when it comes to clinical trials—we
have over 800 of them and enroll 5,000 patients
every year, on dozens of types of cancer. When
I started in my position, I said that I would like to see
the number of clinical trials grow by 10% a year, and it
is happening.
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patients are enrolled in the trials
that are most likely to help them,
and gets them treated faster.

Q: What does the future hold for
cancer diagnosis and treatment?

A: The dream is to screen better

L to R: Prof. Daniel Zajfman, Dr. Daniela di Segni of the Lombroso
g Foundation,
and Dr. Baselga

We benefit from Weizmann’s basic research insights, and Weizmann
scientists benefit from knowing about the questions we are facing
in the clinic. We ought to continue to work at creating a true sense of
community. If we succeed, we will accelerate the scientific discovery
process and save lives.

Q: What’s the biggest challenge in managing so many
clinical trials?

A: The number of clinical trials has skyrocketed because we know so

much more about cancer than we ever did, and we continue to identify
more genetic mutations that various drugs can target. Medicine is
becoming increasingly personalized. But physicians are focused on
the patient and whether the therapy is working, and can’t possibly keep
track of all the trials available and what would be best for a particular
patient.

We implemented a clinical trial enrollment system and database at
MSKCC. We hired a large team of trial specialists who manage the
patient consent process and match patients to trials based on their
specific genetic mutations in combination with real-time assessment
through imaging or other methods. This informs us when it is time to
switch therapies. It also reduces the burden for physicians and ensures
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and diagnose cancers earlier;
better identify patients at risk
for developing cancer; improve
prevention initiatives; provide
better immune therapies and
combinations of therapies; have
a better selection process of
candidates for immune therapies
such as chimeric antigen
receptor (CAR-T) cells and T-cell
receptor (TCR) cells. We need to
shorten the time between scans
and decisions about changing
treatment and assigning patients
to new trials, and better monitor a
patient’s response to therapy by
looking not just at imaging but
at the presence of clones, which
determine resistance.

I believe that Weizmann scientists
will play a role in this coming
era and I’m looking forward to
seeing what emerges from here.
My message to the Weizmann
scientists and all scientists doing
basic research would be: hurry
up, we need your insights! We
are holding the fort with patients
but we cannot apply anything in
the clinic that is not coming from
basic science.

Q: How many times have you
been to Israel?

A: This is my third time. It’s an
amazing place—paradise.

Special Section

Q: How has the physical

co-location of the various
units in the G-INCPM affected
productivity?

A: There has been a

tremendously positive impact. We
are witnessing a fully integrated,
interdisciplinary enterprise
that analyzes, synthesizes, and
harmonizes links between
disciplines as an efficient,
coordinated, and coherent whole.
This interdisciplinary nature
couldn’t have existed if we weren’t
physically located together.

E

For example, Dr. Liran Shlush from
the Department of Immunology is
studying acute myeloid leukemia
(AML). He provided us with blood
samples from AML patients and
then, together with a physicianscientist at Assuta Medical Center,
collaborated with G-INCPM by
using all our platforms to determine
how different patients responded
to different drugs—and if so, what
the basis of that difference was.
If the units had been separate,
it could have taken three years
to get a result; here, we shared
samples, equipment, and ideas
and have been able to get things
done a lot more quickly. Preliminary
data appear quite encouraging.
Such integration is rarely seen
elsewhere, if at all.

Dr. Berta Strulovici is the Director of the G-INCPM, and rightly proud of
its successes, observing that the number of projects undertaken has
nearly doubled since 2014. She graciously answered our questions
about the progress of this enterprise.

In 2016, G-INCPM completed
nearly 300 research projects
with Weizmann Institute staff, as
well as 145 research projects
in collaboration with academic
researchers from several external
Israeli institutions, including
the Hebrew University and the
Technion. In addition, 23 projects
were implemented with
31 physician-scientists from seven
Israeli medical centers.

What’s new at the Nancy
and Stephen Grand
Israel National Center for
Personalized Medicine?
stablished in 2012 by the Weizmann Institute, the Nancy and
Stephen Grand Israel National Center for Personalized Medicine
(G-INCPM) is a state-of-the art research facility that provides Israeli
academic, medical, and biomedical industry researchers with access
to the most updated genomics, protein profiling, bioinformatics, drug
discovery, and medicinal chemistry research platforms and know-how.
The G-INCPM has the unique mandate to foster collaboration among
basic research scientists and clinicians across Israel. The philosophy
underlying the creation of G-INCPM has been to take advantage of the
economies of scale created by a national entity available to all, and
continuously invest in technological innovations to stay competitive in
the rapidly changing field of life sciences.
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Q: What is the impact of all this activity on actual

worked on, and download results and a qualitycontrol report.

A: We have contributed to more than

The Compound Management Laboratory of the
Maurice and Vivienne Wohl Institute for Drug
Discovery recently completed the expansion
of its compound library with the purchase of an
additional 100,000 compounds with input from Pfizer
chemists. These compounds should help ensure
the Laboratory provides the best chemical materials
for screening, to help identify “hits” through highthroughput screening (HTS).

scientific advances and intellectual property?

60 publications in high-impact journals and often, our
team members serve as co-authors. In addition, they
are co-authors of seven pending patent applications.
We are very proud of these successes.

Q: What are some examples of new
scientific activities?

A: The Crown Institute for Genomics in the

G-INCPM has been developing in-house automated
protocols for RNA analysis, for decreased cost
and increased efficiency. Recently, it has begun
implementing an analysis protocol that enables
researchers to assess the expression of genes
in single cells. This protocol will facilitate
the discovery of numerous genomic
indicators of disease risk. We
foresee a high demand for it in labs
across the country. In fact, we
are in the process of creating an
isolated ‘clean room’ lab within
the Crown Institute, dedicated
for this purpose.

Q: What will the new Medicinal Chemistry
Unit do?

A: The HTS process performed in the Wohl Drug

Discovery Institute is an important step towards
identifying small molecules that may have
the ability to modulate biological activity
in live cells and in animal models of
disease. However, although HTS
provides primary “hits”, most are
false positives, lacking the right
pharmacological, biological,
and toxicological properties
necessary to validate novel
biological hypotheses.
Medicinal chemists then use
the HTS hits as the starting
point to design novel chemical
matter with the “right” properties
to serve as chemical probes for
biological validation.

With a surge in interest in
applying mass spectrometry
to proteomics research, the
de Botton Institute for Protein
Profiling invested in a new, stateof-the-art mass spectrometer. This
new instrument enables faster and
Pfizer is sending an experienced medical
more sensitive analysis, and increased
chemist
to the G-INCPM every year for five
Dr. Berta Strulovici
efficiency. Special capabilities include
years.
The
first is Dr. Bruce Lefker, who has
the analysis of post-translational
28 years of experience. He established the
modifications relevant to various
Medicinal Chemistry Unit and currently serves as its
disease states, with unprecedented sensitivity and
Acting Head.
precision. Given that this instrument is the only
one of its kind in Israel, its unique capabilities as
well as the tremendous technical knowledge the
What is the future outlook for G-INCPM?
team has acquired confer a huge advantage on
collaborators.
While the first five years were focused on
building a national infrastructure, we predict that
Through the efforts of the Ilana and Pascal Mantoux
a natural shift will occur in the next five years, as
Institute for Bioinformatics and the G-INCPM IT Unit,
we begin to focus on leveraging newly acquired
an online portal has been built to allow scientists
knowledge and assets to create valued services
outside of G-INCPM to use the tools generated within
and products. We are well on the way to creating
the Center. Any collaborator will be able to track
value via translational research in collaboration with
the progress of his or her project while it is being
Israeli researchers.

g

Q:

A:
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Adelis Foundation bestows its
Brain Research Award

T

he Adelis Foundation awarded its Brain Research
Award to Assistant Prof. Asya Rolls of the
Technion-Israel Institute of Technology on June
12. Prof. Rolls is a Weizmann Institute alumna who
received her PhD in the lab of Prof. Michal Schwartz
of the Department of Neurobiology. She also is a prior
recipient of the Israel National Postdoctoral Award
Program for Advancing Women in Science, run by the
Weizmann Institute.

in neuroscience and initiated the collaboration
between the two institutions.”
“The brain is the body’s most complex organ and
therefore we need to take a multidisciplinary
approach in investigating it. The two best institutions
in Israel in this area complement each other in basic
research on the brain, and Adelis understands that
well,” says Prof. Paz.

“Prof. Michal Schwartz, my PhD mentor, taught me
that science is about asking questions and not being
afraid of the answers,” said Prof. Rolls.

To date, 15 publications have emerged from the
collaboration, and some 30 collaborations between
scientists are ongoing.

The Adelis Brain Research Award is given annually to
a Technion or Weizmann Institute scientist as part of
the five-year collaboration in neuroscience between
the two institutions which is sponsored by the Adelis
Foundation. The collaboration is co-managed
by Prof. Rony Paz of the Weizmann Institute and
Prof. Jackie Schiller of the Technion.

Associate Prof. Ayelet Baram-Tsabari of the
Technion’s Faculty of Education in Science and
Technology led the panel, which also included
Dr. Ofer Yizhar of the Weizmann Institute’s
Department of Neurobiology.

“Adelis is truly unique in Israel,” said Prof. Schiller.
“It identified the need for collaborative research

“The collaboration between our institutions has
created new opportunities in the field and a new state
of mind,” said Prof. Schiller. “We hope to continue
this partnership.
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has been on the drug ever since, which she says has
allowed her to live a fulfilling family life alongside a
demanding career—she manages dozens of people
as a Business Controls Manager at IBM—and family,
and continues to play competitive tennis. She won
her first medal in the Maccabiah Games two months
after being diagnosed and throughout 20 years and
six Maccabiah Games, she has won two bronze, three
silver, and four gold medals.
Unrelated to her illness and her experience with
Copaxone®, her uncle, Marvin Pomerantz of Des
Moines, made a gift in 1999 to establish the Rose Lee
and Marvin Pomerantz Scholarship. Later, as a way
of acknowledging the importance of immunological
research to his niece’s recovery, he earmarked the
scholarship for PhD students studying in the lab of
Prof. Steffen Jung in the Department of Immunology.
The immunology research of Prof. Michael Sela
and Prof. Ruth Arnon laid the foundation for
Copaxone®'s development.

A winning match
Joy Argaman’s 24-year journey
with Copaxone® has kept her on
the tennis court

W

hen Joy Argaman (pictured above) was
diagnosed with multiple sclerosis in 1993 at
age 34, she was a competitive tennis player
whose athleticism was an important part of her
personal identity. But few effective treatments were
on the market. “‘Wait and see’ is all that my doctor
was able to tell me,” recalls Ms. Argaman, who was
born and raised in Des Moines, Iowa, and has lived
in Herzliya for the last 36 years. She was given the
standard steroid treatment available at the time, but
she was increasingly suffering, “and feeling like I had
lost control of my body.”

Two years later, she enrolled in the clinical trial for
Copaxone® overseen by Teva Pharmaceuticals. She

This summer, at age 59, Ms. Argaman competed in
her seventh Maccabiah in the women’s doubles and
mixed doubles tournaments and won a gold medal
in the Maccabiah Games’ Women’s 55 and over
category. It was her tenth medal. “I believe that the
combination of the Copaxone®, acupuncture, and
all the sports I do have been the key to my success,”
she says.
After her win this summer, she wrote an emotional
letter of thanks to Profs. Sela and Arnon. “I was very
fortunate to be diagnosed in 1993 in Israel, and not
just a few years earlier somewhere else in the world,”
she says. “Timing is everything in life. With heartfelt
gratitude beyond words I thank you on a personal
level for your achievements, perseverance, and
brilliance as scientists. I have no doubt that you have
saved the quality of my life.” Prof. Arnon responded
to her: “My life as a scientist is very interesting and
full of excitements,” wrote Prof. Arnon. “But what
really touches my heart is your incredible story. There
is nothing comparable to it. It is a huge victory for
you and I thank you so much for sharing it with us.
It gives me new meaning to life.” And so did Prof. Sela:
“I realize that this success story is not only about
tennis—for which you should be congratulated—but
about quality of life, and Copaxone’s role in it. I am
very moved by this, and actually very emotional. Let it
stay this way forever!”
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A century of science
and statehood
Celebrating the leadership of Dr. Chaim Weizmann

I

mportant anniversaries surrounding the life of
Dr. Chaim Weizmann, the founder of the Weizmann
Institute of Science and the first President of the
State of Israel, abound these days.

Admiralty, to be replaced by Arthur Balfour. Balfour
hired Dr. Weizmann as a paid advisor on the subject
of acetone and an advisor on chemical affairs to the
Minister of Munitions, David Lloyd George.

In 2015, the Institute marked the 100th anniversary of
Dr. Weizmann’s submission of his famous patent for
the production of acetone by bacterial fermentation
of maize starch. Acetone—now commonly known
for its use in removing nail polish and as a paint
solvent—was of historical importance to the British
war effort in WWI because it is a critical ingredient for
explosives and munitions.

Throughout this time, Britain’s Jewish community was
actively promoting the idea of a Jewish homeland in
Palestine, and Dr. Weizmann was part of that circle
of movers and shakers (some of whom, including
Israel Sieff and Simon Marks, became future donors
to the Weizmann Institute of Science). In 1917,
Balfour became Minister for Foreign Affairs, and
later that year—November 2, to be precise—Lord
Balfour penned the Balfour Declaration, a letter
to Lord Walter Rothschild, a leader of the UK
Jewish community, stating British support for the
establishment of a Jewish homeland in Palestine.

As a chemist who was committed to advancing
basic research, Dr. Weizmann also had his eye on its
value for real-world needs. He spent several years
developing the basic molecules for the synthesis
of rubber, which eventually led to the discovery
of a fermentation process for acetone. In 1914,
Britain was in desperate need of large amounts of
acetone, which was used to pre-treat gunpowder,
thereby preventing the abrasion of gun barrels
and the release of smoke after firing—which made
it difficult for the enemy to identify the location
of guns. In those years, acetone was produced in
Germany, Russia, and Finland, but because of the
war, acetone supplies to Britain were completely
stopped. In addition, the existing production method
was slow and inefficient, requiring tons of wood that
Britain didn’t have.
Dr. Weizmann wrote to the British authorities about
his fermentation system; they came to see it, and he
demonstrated it to them. Thus the patent was born,
and soon after began the production of acetone
in industrial quantities. In a gesture of patriotism,
Dr. Weizmann declined to receive compensation
for the patent until the end of the war, so as not to
appear to profit from wartime needs. It was a gesture
that reached the ears of Winston Churchill, who
had recently stepped down as First Lord of the

An article in the Israel Chemist and Engineer
summarized the outcome as follows: “...the personal
relationships that Weizmann had established with
both these leaders [Balfour and Lloyd George]
during the years 1915-1917, as well as with many
prominent Jewish leaders like Herbert Samuel, who
had served as Home Secretary in the Asquith cabinet,
Israel Sieff, Simon Marks, Harry Sacher, Julius
Simon, Samuel Tolkowsky and others, significantly
contributed to advanc[ing] the ideas and agendas
of the Zionist movement, which culminated in the
Balfour Declaration of November 2, 1917, which
stated: ‘His Majesty’s Government views with favor
the establishment in Palestine of a national home for
the Jewish people. ’”
This article is based on “Acetone: Science, Business
and Politics—100 Years since Dr. Chaim Weizmann’s
Acetone Patent,” by Prof. David Mirelman (Weizmann
Institute), Prof. Jehuda Reinharz (Brandeis University),
Prof. Motti Golani (Tel Aviv University), Prof. Eliyahu
Rosenthal (Tel Aviv University), and the Weizmann
Archives, Israel Chemist and Engineer, Issue 2,
August 2016.
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Weizmann Institute research is having a ripple effect
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n 1972, an astronaut aboard the Apollo 17 captured “the blue marble”—a
photograph that, for the first time, revealed the entire Earth as an isolated
ecosystem, floating in space. Named for the ocean expanses that
dominate its composition, the blue marble photo became an icon, used
by environmentalists to urge people to protect and preserve the water
resources upon which life depends.
Today, investigators at the Weizmann Institute
are developing new approaches for protecting
our beloved blue marble. Many of these scientific
strategies stem from one surprising fact: the unique
chemistry of H2O—water—can serve as the key to its
own salvation.

Clean catalysts, clean energy
As the global population expands, so do human
needs—for food, energy, and the materials of
modern life. Fulfilling these needs requires industrial
chemistry, the processes by which raw materials are
transformed into products that can be bought and
sold. At a time when pollution was believed to be an
unavoidable side-effect of this process, Prof. David
Milstein, an Israel Prize laureate and a former head of
the Department of Organic Chemistry, devised a way
to synthesize industrially important chemicals while
using little energy, and produce zero waste.
In research cited by Science magazine as one
of the 10 major scientific breakthroughs of
2007, Prof. Milstein discovered that metaloorganic catalysts can drive cost-effective and
environmentally friendly synthesis of some of the
most fundamental chemical bonds. And he’s made
major strides since then.
Peptide bonds are a building block of every protein
and are part of many drugs. They are also found
in polyamides, the macromolecules that, linked
together, form materials ranging from natural silk
to synthesized nylon. “Synthesizing peptide bonds
typically generates pollution,” says Prof. Milstein,
“but our studies demonstrated a clean reaction
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that produces only a single, harmless by-product:
hydrogen gas.”
This discovery led to a breakthrough in the field of
green energy.
Hydrogen is the cleanest fuel on the planet, and
for years, scientists around the world have been
looking for ways to liberate this fuel from water, by
using concentrated solar light to break water down
into its component parts: hydrogen and oxygen.
Prof. Milstein discovered a new water-splitting
method that uses both light and a novel, metalbased catalyst.
”Direct use of hydrogen gas as a fuel source is
problematic, because of its low energy density and
because hydrogen gas is highly flammable and
may explode in air,” Prof. Milstein explains. “Our
catalysts made it possible to safely load and unload
hydrogen from organic liquids on demand, under
mild conditions, without the need to store the fuel in
gas form.”
And according to Prof. Milstein, the catalytic
system may someday help us give up gasoline —for
good.
Current approaches involve keeping hydrogen
gas under high pressure, or at the ultra-cold
temperatures needed to maintain hydrogen in liquid
form, both of which require a large energy outlay.
Prof. Milstein’s system uses a stable, organic liquid
that is inexpensive to produce and which could be
used to release chemically bound hydrogen directly,
from inside a car’s fuel tank. Then—because the
catalytic reaction is reversible—the same liquid
could be reconstituted in an external process,
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thereby replenishing its hydrogen load and enabling repeat
use. This makes Prof. Milstein’s approach a sustainable
solution for automotive transportation, one of the planet’s
biggest sources of pollution.
The technology, called Liquid Organic Hydrogen Carrier, or
LOHC, could potentially jumpstart the vehicles of tomorrow.
“Our catalysts provide a safe way to chemically store and
control the release of hydrogen, which is highly flammable and
potentially explosive in its raw form,” Prof. Milstein says. “Such
an approach could help realize the potential of the so-called
‘hydrogen economy’, in which plentiful, non-polluting
hydrogen would provide all of our energy needs, while
producing only one by-product: water.” Efforts towards further
technological development of this system are ongoing.

Energy from water
Meanwhile, in another Weizmann lab, scientists have
significantly improved the efficiency with which we can split
water, and liberate hydrogen for use as fuel. That discovery
came from the lab of Prof. Ron Naaman of the Department
of Chemical Physics, who put a new twist on a well-known
electrochemical technique.
While scientists have long sought to produce hydrogen from
water using solar cells, technical problems have limited the
efficiency of the reaction. Together with Prof. Bert Meijer of
Holland’s Eindhoven University of Technology, Prof. Naaman
recently demonstrated how, by controlling electron spin—the
characteristic that makes electrons behave like tiny bar
magnets with a north and south magnetic pole—it is possible
to suppress generation of a corrosive by-product, thereby
increasing the amount of electric current such cells can
produce. They reported this achievement in the Journal of the
American Chemical Society.
“One of the main obstacles to separating hydrogen is that
conventional water-splitting methods result in the production
of hydrogen peroxide—a competing process that corrodes
some of the cell’s electrodes, making hydrogen production
less efficient,” Prof. Naaman explains. “In our work, we
investigated how these competing chemical reactions are
affected by spin.”
The researchers noted that hydrogen peroxide, by its basic
chemical nature, requires two electrons with opposite spins,
while atoms of oxygen, in contrast, have spins that are
parallel. They hypothesized that if they could align the spins of
electrons involved in these oxygen-based chemical reactions,
hydrogen peroxide formation would not occur.
The secret to success was paint: The researchers covered one
of the photoelectrochemical cell electrodes with organic paint
based on supramolecular structures that are chiral (containing
molecules that are mirror images of each other). These unique
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Hydrogen is the cleanest fuel on the planet, and for years, scientists
have been looking for ways to liberate this fuel from water. Weizmann
scientists are doing just that.

structures enabled the scientists
to inject only electrons with
their spins aligned in a
certain direction into
the chemical reaction.
This work was based
on previous findings
from Prof. Naaman’s
lab, demonstrating that
the transmission of
electrons through chiral
molecules is selective,
depending on the
electrons’ spins.
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chemical properties, and which
assemble into new types
of hydrogels—water-rich
materials that form flexible,
three-dimensional networks
of great strength and
toughness. “With at
least 60% of the human
body made up of water,”
Prof. Rybtchinski says, “you
could say that we are all
walking hydrogels.”

Prof. Rybtchinski’s molecular
“The effect on water
assemblies have become the
splitting exceeded our
basis of a filtration membrane
expectations, in that the formation
capable of separating particles based
of hydrogen peroxide was almost
on size, from one to several nanometers.
entirely suppressed,” says Prof. Naaman.
It is environmentally friendly because it is
Prof.
David
Milstein
“Hydrogen could be a game-changer,
fully recyclable—it can be dissolved and
providing an abundant energy source with
then
rapidly
reassembled. This offers a practical
negligible environmental impact. We’re now very
solution
for
membrane “fouling”, a common
busy optimizing the process.”
problem in separation technology.”

g

The “aqua
material”
advantage
Separation technology
is at the heart of
water purification,
along with sewage
treatment and a host of
industrial processes.
A new membrane
developed by Prof. Boris
Rybtchinski of the
Department of Organic
Chemistry is tough enough
to meet such challenges. And
surprisingly, a major component
of this material is…water.
His lab has created artificial molecules
that take advantage of water’s unique

מכון ויצמן למדע

g Prof. Ron Naaman

And there’s more. Membranes
recently produced by the
Rybtchinski lab contain a
second self-assembled layer,
which broadens the range
of applications in which
they can be used. These
new membranes can
sustain high pressures
and are capable of
purifying water from
poisonous heavy metals,
as well as from organic
molecules produced by
the pharmaceutical industry.
Such drug-based compounds are
increasingly finding their way into
the marine environment, affecting human
health and upsetting the biological balance
of ecosystems worldwide.
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g Prof. Brian Berkowitz (center) with members of his lab team
“Our materials are strong enough to meet the most
challenging requirements,” Prof. Rybtchinski says.
“They also reduce pollution because, unlike the
plastics used in traditional separation techniques,
our membranes are 70% water and can be easily
recycled. This is good for the planet, and also points
the way toward using water-based ‘aqua plastics’ in
future, environmentally friendly applications.”

Clean water everywhere
While nearly 70 percent of the world is covered
by water, only 2.5 percent of it is safe to drink,
and fully 97 percent of this potable water is found
underground. Protecting underground water sources
from contamination is essential because polluted
water isn’t just dirty—it’s deadly.
Prof. Brian Berkowitz of the Department of Earth
and Planetary Sciences is a hydrologist whose

quantitative models of underground water flow—
which inform the work of engineers and regulatory
agencies all over the world—make it possible to
predict how contaminants will spread. And when
contamination occurs, protecting drinking water is a
race against time.
The standard limit for organic contaminants or heavy
metals in drinking water is four parts per billion.
“This means you’re already in the danger zone when
the amount of polluting material in water rises to the
equivalent to eight grains of sand in a ton of peanut
butter,” Prof. Berkowitz says. “Such a tiny amount
of contamination—which can flow in unexpected
directions—represents a massive problem.”
Prof. Berkowitz’s model of groundwater dynamics
grew out of a combination of experimental
observation and statistics. In the lab, he performed
‘packing’ experiments to track the movement of
dye through constructed cross-sections of various
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“We’re moving to an era in which materials necessary for the construction of
high-tech devices are being dumped into landfills with no understanding how
these elements affect the groundwater,” says Prof. Berkowitz.
40–41

ground materials. A series of wells dug in the
open field provided a similar platform, showing
how injected “contaminants”—environmentally
benign tracers—made their way from one well to
the other. The experimental results formed the
basis of a probability-based model of underground
contaminant flow, which was made available to the
wider hydrology community.
Prof. Berkowitz is also interested in groundwater
chemistry. Close examination of chemical
reactions—such as the underground CO2 that breaks
down rock, resulting in carbolic acid—can make
cleanup efforts more effective, by taking into account
dynamic changes in a water system’s vulnerability.
Prof. Berkowitz recently developed a new and
proactive approach to groundwater pollution: a
nanotechnology-based system that degrades and
“defangs” contamination before it spreads.
“Scientists have long known that adding certain
chemicals to water can cause the breakdown of
contaminants, but this breakdown is incomplete
and slow,” he says. “We fabricated metal-based
catalysts that achieved 100% degradation of
water contaminants. Dangerous pollutants were
completely transformed into harmless oxygen
and carbon. The patented technology, now being
developed for commercial licensing, has the potential
to revolutionize pollution treatment methodologies in
industrial settings.
And as technology advances, so does the need for
new water clean-up strategies.
“We’re now moving to an era in which materials
necessary for the construction of high-tech devices
like cellphones, computers, and advanced lighting
systems are being dumped into landfills with no
understanding how these elements affect the
groundwater,” he says. “The trick is not to try to solve
a global problem, but to do the basic research that
will help us understand the messes that we’ve made.
If we’re lucky, the data we come up with will lead us to
a way to clean it all up.”
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A visit to the world’s largest
machine, and Weizmann s role in it
’

a remote corner of the Weizmann
Institute campus. Institute
scientists are among the leaders
of the international consortium
responsible for the Muon
Spectrometer—one of the five
subsystems that make up ATLAS,
a 7,000-ton detector designed to
detect and record over a billion
particle collisions that take place in
the LHC every second. The massive
wheels that now “cap” the
extremities of the barrel-shaped
ATLAS detector will eventually be
joined by two additional and highly
sophisticated small wheels. This
upgrade—launched by Prof. Giora
Mikenberg, who retired in 2015, and
now led by Institute physicists—is
slated to go live in 2020.

A

select group of supporters of the Weizmann Institute recently
visited the Large Hadron Collider (LHC) at CERN, near Geneva.
This visit, headed by Prof. Daniel Zajfman, began as a local
initiative by the Israeli Friends Association and was later expanded to
include other prominent international supporters. The trip began with a
warm reception in the home of Baroness Ariane de Rothschild, a friend
of Israel, who discussed the long relationship between the Rothschild
Caesarea Foundation and the Weizmann Institute.
The group met with the senior management of the facility, headed
by Dr. Fabiola Gianotti, Director General of CERN, a world-class
scientist from Italy and the first woman to hold this position. The group
learned about the Weizmann Institute's contribution to the research
efforts conducted at CERN and received an exclusive peek at the
seven-story detector, built in part by Weizmann Institute experts. Data
gathered in the detector is dispatched directly to a global network of
supercomputers, opening a window to understanding what might have
occurred during the first minutes of the universe. Institute scientists
who accompanied the group were Profs. Yossi Nir, Ehud Duchovni, and
Eilam Gross, and Dr. Shikma Bressler. Weizmann friends Alex and Kati
Dembitz hosted the group for dinner in their home.
The LHC is a particle accelerator resting in a massive underground
tunnel and is the largest machine ever built. But the success of
CERN’s multi-year mission depends, in part, on hardware upgrades
continuously “hammered out” in a modest workshop tucked away in

“The new detector wheels will be
made up of some 800 units in a
quadruplet arrangement, meaning
that particle collisions will be
measured at four levels along
the unit depth,” says Prof. Ehud
Duchovni, the ATLAS-Weizmann
group leader. “The readings
will be 100 times more accurate
that what is currently possible.”
The prototype technology—a
“massively complex printed circuit
board”—was completed in May
2017. Now, units based on the
prototype are being manufactured
in China, Chile, Canada, Russia,
and Israel.
The project coordinator
is Dr. Bressler, who, like
Prof. Duchovni, is a member of the
Department of Particle Physics
and Astrophysics. She says
that realizing Prof. Mikenberg’s
visionary design requires
imagination and lots of testing.
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New Argentinian committee established
Introducing its leadership, Hugo Sigman and Silvia Gold

F

or Hugo Sigman, the new president of the
Argentinian Society of Friends, it is the philosophy
of the Weizmann Institute and its highly
multidisciplinary nature that attracted him to the
Institute and inspired him to take on his leadership
role for the newly established group. In the last
year, he and his wife, Silvia Gold, a biochemist, have
hosted three events in Buenos Aires for new and old
friends of the Institute.

The Society was launched on April 24 at the offices of
Grupo Insud, where Mr. Sigman is CEO. The couple
also hosted an event in December, attended by
Institute President Prof. Daniel Zajfman who spoke
about the Institute’s climb to one of the world’s major
powerhouses in basic science research. That event
was attended by Mr. Barañao, as well as Israel’s
Ambassador to Argentina, Ilan Sztulman; and the
President of CONICET (the National Scientific and
Technical Research Council) , Dr. Alejandro Ceccatto,
among other prominent members of the business
and academic community—some 80 people in
all. One of the outcomes of that meeting was a
delegation led by Lino Barañao, Argentina’s Minister
of Minister of Science, Technology and Productive
Innovation, to the Weizmann Institute in March.
Silvia Gold and Hugo Sigman started a firm in
1976 that supplied pharma companies with active
ingredients that were not available in the country.
Grupo Insud, comprises three companies, one of
which sells generic pharmaceutical products to
laboratories worldwide. The other sells branded
pharmaceuticals in 46 countries, and the third is
a biotech company that produces vaccines and
monoclonal antibodies.
The company also has a cultural arm that produces
films through Kramer & Sigman Films—including
the hit Wild Tales, which was nominated for an
Oscar in the Best Foreign Language Film category.
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Mr. Sigman also founded the Argentine Chamber of
Biotechnology, which he chairs.
The family also established Mundo Sano, a nonprofit
engaged in research, prevention, diagnosis, and
treatment of neglected diseases, mainly affecting
low-income sectors of society.
“We are impressed by the interactive nature of
the scientific research here, and the philosophy
that science that will lead to breakthroughs must
integrate various disciplines,” said Ms. Gold in an
interview during the couple’s first trip to campus
in April.
Said Mr. Sigman: “There is great potential in terms
of creating new scientific collaborations between
Weizmann scientists and scientists in Argentina, and
also, we hope, in terms of philanthropy. Weizmann
is filled with bright people who are engaged,
committed, and excited about science and we
look forward to working on behalf of Weizmann
in Argentina.”

Weizmann World

Postdoctoral fellowship
established by Brazilian friends

W

hen the Lederman family of Brazil decided
to honor and memorialize a member of the
family, they chose to establish a postdoctoral
fellowship that will fund Brazilian scientists doing
research at the Weizmann Institute. The Morá Miriam
Rozen Gerber Fellowship represents a gift made
by Marcos and Vivian Lederman and their TVLM
Foundation to honor Vivian’s mother.

The establishment of the fellowship was celebrated
in São Paolo in April, in the presence of Prof. Israel
Bar-Joseph, the Institute’s Vice President of Resource
Development and Public Affairs. Prof. Bar-Joseph
bestowed a certificate of appreciation upon
Vivian’s father, Hugo. Her brother, Daniel, was also
in attendance.
Miriam Rozen Gerber was born and raised in Israel
and moved to Argentina at age 16, where she became

a teacher. “She taught Hebrew, and the language
and culture associated with it was her passion,”
said Vivian at the dedication. “In Brazil, she was
known as Morá Miriam [using the Hebrew name
for teacher]. She didn´t even need her last name to
be recognized. She had many students. But in her
unique way, my mother also considered the students
of her students to be her own, as well as the students
of the teachers under her supervision—and even
family members of these students. That shows how
proud she was of her profession. By putting the title
‘Morá’ in the Fellowship name, we want to honor her
and all people committed to education, including our
daughter, Mariana.”
Vivian said that the family takes pride in the
connection with Weizmann, describing how her
mother witnessed Israel’s independence in 1948 and
that she used to say, “How many countries, at the time
of their birth, had outstanding scientific institutions
already up and running? That says a lot about the
people of the country and their priorities.”
Vivian added that she and her brother were “among
the few Brazilians who grew up hearing about the
Weizmann Institute and Rehovot… There was an
expectation that one of us would study there.” Neither
of them did, though Vivian became a biologist and
stayed in Brazil, “because I never believed I was at
the level of a Weizmann student and I didn’t have the
financial resources to do it. This is another reason
we are supporting this fellowship: to provide the
opportunity and encouragement to creative and
dedicated Brazilian scientists to work at this truly
exceptional place.”

L to R: Daniel Gerber, Nathan Lederman,
g Mariana
Lederman, Vivian Lederman, Hugo
Gerber, Prof. Israel Bar-Joseph, and Marcos
Lederman

She concluded: “Through the Morá Miriam Gerber
Fellowship, we are thanking the State of Israel for
receiving our family after World War II and for raising
my mother, as Israel did for so many families. And we
are thanking Brazil, because it received my parents,
and it is where Daniel, Marcos, I, and our children had
the opportunity to be raised. And in Morá Miriam’s
way of thinking, many students will benefit from this
fellowship in perpetuity, and thus become, in a way,
her own students.”
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USA: Honoring
women in science

O

n May 22, the Midwest Region of the American
Committee hosted its seventh annual Women for
Science luncheon. Nearly 300 guests gathered
at the Four Seasons Hotel in Chicago for the event,

R: Prof. Shafrira Goldwasser, Rona Wolf,
g LDr.toDana
Suskind, and Denise Noparstak

Third annual ‘Scientists
of Tomorrow’ tour

F

or the third consecutive year, the Scientists
of Tomorrow tour gave American Committee
supporters the opportunity to meet talented PhD
students from the Weizmann Institute’s Feinberg
Graduate School—representing the next generation
of science innovators who are poised to become
leaders in their fields. Three students, accompanied
by Kelly Avidan, the Institute’s Director of Resource
Development, traveled to Chicago, IL; Bethesda, MD;
and Pittsburgh, PA. Three other students, joined by
Dr. Ami Shalit, Feinberg’s Academic Secretary, went
to Florida and New York.

At luncheons, dinners, and “Science on Tap” events—
informal talks at bars or other venues—the young
scientists spoke to guests about their research and
personal journeys. One student described how her
young niece inspired her to study the development
of the human brain, while another explained how
his fascination with marine life as a rescue diver
in the Israel Defense Forces fueled his desire to

which raised funds to benefit the Chicago Area Fund
for Women Scientists. This year’s Vision and Impact
Award honoree was author and physician Dr. Dana
Suskind, Professor of Surgery and Pediatrics at
the University of Chicago, Director of the Pediatric
Cochlear Implantation Program, and Founder
and Director of the Thirty Million Words Initiative.
Dr. Suskind was recognized for her efforts to help all
children achieve their full potential and to close the
achievement gap.
After the award presentation, guest speaker
Prof. Shafrira Goldwasser of the Weizmann
Institute’s Department of Computer Science and
Applied Mathematics discussed her pioneering
cryptography research. A winner of the Turing
Award (widely considered the highest honor in the
field of computing), Prof. Goldwasser developed
mechanisms that became the gold standard for
enabling secure Internet transactions, and today
works in the area of computer privacy protection and
encryption. Co-chaired by Denise Noparstak and
Rona Wolf, the luncheon brought together longtime
and new Weizmann Institute supporters and built
momentum for the American Committee’s national
Women for Science initiative.
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R: Feinberg Graduate School students
g L-to
Uri Weill, Vered Shacham-Silverberg, and Adi

Goldenzweig at City Swiggers in New York City
for “Science on Tap.”

understand the “blueprint of life” encoded in our
cells. Each student praised the world-class facilities,
multidisciplinary collaborations, and mentorship
that make the Weizmann Institute an exceptional
learning environment.
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Career fair for alumni
and students

A

bout 250 students and recent graduates attended a
career fair hosted by the Weizmann Institute Alumni
Organization where they met representatives of
24 leading Israeli technology companies, on May 29. The fair
took place at the David Lopatie Conference Centre. Company
representatives included Institute alumni working as
researchers, lab managers, and more. For many students,
this was their first job-seeking experience, and it is already
beginning to bear fruit for several participants and hiring
companies. The Alumni Organization, which assists with
career management for alumni, hopes to hold the career fair
on an annual basis.

Superbugs decoded in Weizmann-Monash
Australia research collaboration

E

ight years ago he was a postdoctoral student
of Weizmann’s Nobel Laureate, Prof. Ada
Yonath, spending three years in Israel. Today,
Dr. Matthew Belousoff (pictured here) of Monash
University’s Biomedicine Discovery Institute
(BDI) in Australia is collaborating with
his mentor to unravel the molecular
structures of antibiotic-resistant
superbugs which threaten
human health.

An important breakthrough
has occurred as a result of this
collaboration. As reported in
mBio in a publication in which
Dr. Belousoff and Prof. Yonath
are co-authors, the team
mapped the molecular structure
of the vital cellular nano-machine
that translates the genetic code
to proteins in every living cell. That
included the most deadly superbug, ‘Golden
Staph’, or staphylococcus aureus. This discovery
provides the first solid clues as to how this bug
beats antibiotics and how drugs can be ‘retooled’ to
counteract this phenomenon.

This outcome was the result of much teamwork,
including input from Singapore’s Nanyan
Technological University, which invited a Weizmann’s
doctoral student to collaborate on such projects
and provided their most modern equipment
to gather data about superbug
structures. In turn, at the Monash
Ramaciotti Centre for Electron
Microscopy, Dr. Belousoff
and his team advanced
imaging technologies to
study Golden Staff and its
structural changes during
resistance process.
“Our electron microscope
produces near-atomic levels of
visualisation of molecules inside
these bacteria so we are entering
an age of amazing discovery thanks
to this ever evolving technology,” said
Dr Belousoff. The breakthrough is timely
in Australia, as its Health Minister, Greg Hunt,
recently announced that the government will invest
$5.9 million in fighting deadly superbugs.
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Young European friends’ events
in Hungary and Belgium

T

he Hungarian Chapter of the Weizmann Young
European Network (WYEN) celebrated its first
festive event in Hungary in April, featuring
Prof. Varda Rotter from the Department of Molecular
Cell Biology as keynote speaker. She spoke about the
genetics of cancer.

Dr. Tamás Bellák, a WYEN board member, organized
the gathering. WYEN, chaired by Dr. Christian
Tidona, is recruiting new members across Europe.
The Hungarian Society of Friends is led by cochairmen Dr. Bellak and Dr. István Réczicza.
A second WYEN event took place in Brussels, in
June. It was hosted by Claude Kandiyoti, a WYEN
Board member, and was held at the home of Adnan
and Diane Kandiyoti. More than 80 guests attended
and heard from keynote speakers Dr. Jacob Hanna,
from the Department of Molecular Genetics and
his Belgian peer, Prof. Cédric Blanpain, from the
Université Libre de Bruxelles (ULB).
Prof. Blanpain spoke about stem cells and their
potential in treating disease and repairing tissues.
Bob Drake, President of the European Committee,

and H.E. Simona Frankel, Ambassador of Israel
to Belgium and Luxembourg, greeted the guests.
Christian Tidona addressed the guests and
described WYEN’s unique philosophy.
Members of the Board of the Belgian Society of
Friends and Christian Hendboeg, its Chairman, were
in attendance, at the first such event in Brussels.
(Pictured L to R: Prof. Blanpain, Mr. Kandiyoti, and
Dr. Hanna.)

Canada: The Weizmann League

W

eizmann Canada’s young professional group held a chic cocktail
event at an exclusive, private home in Toronto highlighting
Leerom Segal, CEO and Co-Founder of Klick Health. The event
was moderated by Catherine Murray, host of BNN’s Market Sense
and anchor of The Business News. More than 100 guests were in
attendance and had an opportunity to hear Leerom’s success story as
a young entrepreneur: He was just 16 years old when he became Chief
Technology Officer of Motion Works Group in Toronto and co-founded
Klick a year later, building it into one of the largest independent health
marketing and commercialization agencies in the world.
The event raised funds in support of pancreatic cancer research at
the Weizmann Institute of Science and served to increase awareness
about the Institute among the next generation of Weizmann advocates
and philanthropists.
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Weizmann UK:
Who’s watching
your digital
footprint?

D

r. Zvika Brakerski from the Department
of Computer Science and Applied
Mathematics spoke in London at

Weizmann UK’s latest Freshly Squeezed

Science Breakfast on June 5 on the
fast-evolving topic of cyber security.
He gave an overview of the history of
cryptology, including the co-invention of
RSA encryption by the Weizmann Institute’s
Prof. Adi Shamir.
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The talk also brought guests up to speed
on current and possible future innovations
in the field. “The race is on between
various countries—and companies—to
build a quantum computer,” he said.
“The challenge will then be how businesses
and individuals will be able to defend
themselves in a ‘post-quantum’ world.”
The breakfast, which was held at Alliance
Bernstein, was organized by Weizmann
supporter Avi Lavi. Dr. Brakerski was warmly
welcomed by Chris Opie, Client Advisor and
Vice President at Alliance Bernstein.
The Weizmann Institute, he said, “is an
environment where scientists have the
freedom and opportunity to choose the
direction of their research with the back-up
of a great team. It is wonderful to be able
to work with like-minded scientists from all
over the world who believe in science.”

French
Committee
mission to
campus
The French Committee of the Weizmann
Institute of Science hosted a mission on
campus June 2-4. Prof. Daniel Zajfman and
his wife Joëlle met the group for dinner in
Jaffa to kick off the three-day visit, which
included visits with French postdocs; a
tour of the Robert Neal Sklare Family Plant
Growth Facility by Prof. Avi Levy of the
Department of Plant and Environmental
Sciences and Dean of the Faculty of
Biochemistry, who is a native of France;
and meetings with computer scientists,
biologists, and physicists.
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Festive event of
the Israeli Friends
Association

T

he Israeli Friends’ annual on-campus event
took place on May 22 in the garden of the newly
renovated Weizmann House, home of the late
Dr. Chaim Weizmann, founder of the Weizmann
Institute of Science and the first President of the State
of Israel.

Weizmann Institute alumnus Prof. Amnon Shashua
was the honoree and keynote speaker. Prof. Shashua
is the founder and chairman of Mobileye, which was
recently acquired by Intel in a multi-billion dollar
deal. Prof. Shimon Ullman of the Department of
Computer Science and Applied Mathematics—a
2015 Israel Prize winner and Prof. Shashua’s masters’
advisor at the Institute—introduced Prof. Shashua.
Prof. Shashua spoke about Mobileye’s field of
autonomous driving and the impact it is expected to
have on society in the near future.
The event included a concert performed by Danny
Basan and Yoshi Sade, two members of Tislam, one
of Israel’s top 1980s rock 'n' roll bands.

Science Feature

g Yellow tube sponges from the ocean floor

New materials, inspired by life
The science of biomimcry and bioinspiration at the Center for
Advanced and Intelligent Materials

P

art organic, part inorganic: researchers at the Weizmann Institute
of Science are merging the best of both worlds. In laboratories on
campus, the innate qualities of biological materials—optimized over
500 million years of evolution—are increasingly being engineered into
new, hybrid materials and technological approaches. From bio-molecular
sensors to synthetic gene circuits, to hybrid materials with qualities
that match or exceed those found in nature, scientists are harnessing
the patterns and principles behind the dynamic processes of life. This
represents a major avenue of exploration in the Center for Advanced and
Intelligent Materials, a new Institute flagship project.
מכון ויצמן למדע
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The organic-inorganic “fusion” has become more
prominent in the past few years, fueled by improved
imaging technologies that allow scientists to analyze
the structure of living things on the molecular and
even the atomic level. Nanotechnology also plays
a role, providing new tools that make it possible
to fabricate hybrid materials that combine nonbiological elements with DNA and proteins. And
the specificity with which organic molecules bind
to targets renders them excellent “nano-tools” for
achieving very specific biotechnological results.
Integrating materials science, biomedical
engineering and computational biology, and
emerging approaches from the worlds of biology,
chemistry, and physics, researchers are co-opting
nature’s hidden talents in order to drive progress at
the forefront of nanotech innovation.

A speedy “snapshot”

antennae-equipped proteins inside lipid vesicles
tethered to a surface makes it possible to monitor the
proteins’ light-based signals over time. The result,
says Prof. Haran: “We can ‘see’ the physical distance
between the two antennae, and also track dynamic
changes in molecular structure. It gives us the
power to ‘spy’ on an individual, biological molecule
in action.”
Using this system, Prof. Haran revealed how, on the
road to a particular conformation, proteins “rest”
in a series of intermediate folding states. He also
demonstrated that such conformational changes
can take place at an astounding speed: in a study of
an enzyme involved in the regulation of ATP—the
energy “currency” of biological molecules—his
technique showed that this protein opens and closes
100,000 times per second.
“The more we understand about protein dynamics,
the better we will be able to mimic these properties in
synthesized, biotechnological systems,” he says.

To use biological materials, scientists first need
to understand how they work. This is the focus of
Prof. Gilad Haran, who has devised a light-based
platform for probing the dynamic—and incredibly
speedy—structural changes that are critical to the
function of individual molecules.
“Biomolecules, specifically proteins, operate like tiny
machines. We are interested in the dynamic process
by which these nano-machines adopt various
conformational shapes, corresponding to different
functions,” says Prof. Haran, a member of the
Department of Chemical Physics. He has developed
a tool that allows his team to observe and measure
motion in an individual biomolecule as it occurs
over windows of time lasting just one millionth of
a second.
Prof. Haran’s system starts with nanotechnology.
He equips individual proteins with a pair of
light-sensitive antennae: a “donor” that emits
green photons when excited by laser light, and an
“acceptor” which, after receiving energy from the
donor, emits photons that are red. This system makes
it possible to collect and measure the light emitted
at these two different wavelengths. Trapping these

מכון ויצמן למדע

50–51

g Prof. Gilad Haran
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the presence of a number of proteins in a single experiment. Why does he call
it a nose? Because, just as a small number of olfactory receptors allow the
human nose to differentiate between vast numbers of smells, a small number of
molecular receptors allow Dr. Margulies’ molecule-size device to differentiate
between multiple proteins, sensing and quantifying them within living cells.
The system reveals the relative balance between the proteins it senses by
generating an optical signature—a multi-colored, fluorescent “report” of a living
cell’s unique chemical identity. Successfully applied in scenarios requiring
simultaneous sensing of multiple factors, the molecular nose has been used to
characterize the chemical content of the non-regulated medications
that have been associated with drug counterfeiting in
developing countries.
The sensor’s potential was also demonstrated in
a recent study published by Dr. Margulies in the
Journal of the American Chemical Society. Here,
the molecular sensor successfully differentiated
between, and quantified, various states of amyloid
beta aggregation—the progressive “clumping” of
mis-folded proteins that is the hallmark of Alzheimer’s
disease.

“Sniffing out” cellular
characteristics—the
molecular nose
Another Weizmann researcher working with
individual molecules is Dr. David Margulies of
the Department of Organic Chemistry, who has
pioneered a method for synthesizing “nosy”
molecules capable of peering into cells and see how
their work is done.
In traditional biochemistry, when scientists want to
investigate what’s going on inside a cell, they often
use probes—antibodies or other molecules—that
can bind one specific protein. When successful, this
protein hunt results in a fluorescent signal that can be
read by an optical microscope. But it takes multiple
experiments to reveal the many factors comprising a
cell’s chemical profile.
A “molecular nose” invented by Dr. Margulies
offers a new solution: It generates quick and highly
detailed analytic results, revealing and quantifying

“In order to better understand the factors that
influence Alzheimer’s disease, and to develop better
drugs, researchers need efficient analytical tools
for identifying specific molecular structures,”
Dr. Margulies says. “The unique optical
fingerprints generated by our molecular device
differentiate between aggregation stages.
They can also be used to determine the time
at which different intermediate aggregates
are formed, which clarifies what’s really going
on during the formation of damaging amyloid
plaques. For scientists seeking ways to stop plaque
formation, the molecular nose gives them the means
to test whether—and when—their approaches are
effective.”

Nano-engineering
and brain diseases
Neurodegenerative amyloid diseases such
as Alzheimer’s are also a focus for Dr. Ulyana
Shimanovich. But the research of this newly
recruited scientist in the Department of Materials
and Interfaces puts a new twist on the issue, by
investigating whether the natural, protein-based
fibers spun by silkworms can be used to prevent
the mis-folding of proteins that is associated with
neurodegeneration in humans. According to recently
published findings, this boundary-busting approach
shows promise.
“Silk is a fantastic example of a natural material that
can be used to protect sensitive molecules that
have potential uses in biotechnology,” she says. In a
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recent study published in Nature Communications,
Dr. Shimonovich and her colleagues studied silk
micro-cocoons, engineered structures that are
similar to the cocoons spun by silkworms,
but are more than a thousand times
smaller. They showed how such
structures can stabilize and
extend the lifetime of an
antibody that acts on a
protein implicated in
neurodegenerative
conditions like Alzheimer’s
and Parkinson’s Disease.
These results suggest that
there may be many other
unstable yet potentially
therapeutic molecules
that might be transformed
into life-changing drugs
using these silk-based
encapsulation techniques.
The study was carried out with
the support of the Cambridge Centre
for Misfolding Diseases, where
Dr. Shimanovich was a postdoctoral
research associate, along with an
international team of scientists from the UK and
Switzerland.

communicating, and processing information at the
level of the gene, the cell, and the multi-cellular
environment. An example of such “biomimicry" is an
assembly of artificial cells on a chip, created
by the Department of Materials and
Interfaces’ Prof. Roy Bar-Ziv.

g Dr. David Margulies

In another project, Dr. Shimonovich is assembling
a library of functional silk-based fibers capable of
inhibiting abnormal protein mis-folding. Variations
in the structure of proteins on the nano-scale can
mean the difference between proteins that can
be degraded and pathological proteins that form
unbreakable plaques. “Now our challenge is to find
out why and how this works, because ultimately, our
goal is not just to mimic nature, but to try to improve
upon it.”

Building a biological
“machine”
With the help of Institute research, it may become
possible to design customized, programmable
biological machines capable of sensing,
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Prof. Bar-Ziv is a pioneer in a
new area of science called
cell-free biology, which is
dedicated to recreating
the basic processes
of living cells outside
the normal cellular
structure. More than a
decade ago, he began
working on the idea of an
artificial-cell-on-a-chip
system, in which a dense
“forest” of DNA strands is
attached to the surface of a
silicon chip, emulating the dense,
structured nucleus of a cell. Genes are
activated by the addition of an extract of
E. coli, which contains everything needed
to translate the genetic information
into proteins.

In a recent study published in Science, he
reported on a new setup in which DNA forests
were encapsulated in compartments carved into a
chip at about a millionth of a meter in depth. With
materials flowing into and diffusing between the
compartments, the setup succeeded in “hosting”
DNA-driven reactions. “Our cell-free system allowed
us to direct a natural, biological process in an
artificial environment, and to turn genes on and off
in a controlled manner,” he says. “This work marked
an important step toward the self-assembly of
functional bio-machines. It also demonstrates the
potential to create artificial ‘factories’ for the creation
of medically significant proteins.”
More recently, Prof. Bar-Ziv and his team moved
beyond the single-cell level, designing an array of
artificial cells programmed with a genetic circuit
that functions similarly to the logic gates in memory
chips and microprocessors. But rather than the
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birds, sketched by the artist alongside imaginary
devices for human flight. Rather than relying
on pen and ink, however, today’s bioinspired
designs rely on nanotechnology—and lots of
interdisciplinary cooperation.
“Composite materials bring together ‘ingredients’
with significantly different chemical or physical
properties and together, create new functionalities,”
Prof. Wagner says. “Nanofabrication of this type
draws on the work of materials scientists and
engineers, as well as experts in chemistry, physics
and the life sciences. Working together, we can
create new materials that match the needs of
the future.”
Prof. Wagner and his team have created composite
materials 10 times stronger, and 10 times more
resistant to impact, than the most advanced
ceramics. His inspiration? Sponges living at the
bottom of the ocean.

g Prof. Roy Bar-Ziv
electronic signal used in computers, in his platform,
the communication “signal” is carried by protein
production. This advance, reported in Nature
Physics, shows how it is possible to program protein
synthesis “fronts” that propagate through cell arrays
in predictable patterns—a prerequisite for creating
multi-cellular, synthetic platforms designed to “play
host” to complex biological processes, and mimic
what takes place in the natural world.
“Scientists estimate that just a few hundred essential
genes, encapsulated inside a membrane vesicle
along with some purified enzymes and metabolites,
may be sufficient to ‘boot up’ a synthetic cell,”
Prof. Bar-Ziv says. "By emulating cellular functions on
a chip, we’ve come one step closer to designing the
self-assembled, biological machines of the future.”

Inspired by Nature’s wisdom
As researchers learn more about living structures,
they become motivated to adapt and use their
special talents. According to the Department of
Materials and Interfaces’ Prof. Daniel Wagner,
this is the engine behind “bioinspired” materials
science. Bioinspiration is a relatively new buzzword
in science. But it has a long pedigree, dating
back at least to Leonardo da Vinci’s drawings of

“Sponges are living creatures that have no organs,
and are 99 percent identical to window glass,” he
says. “The one percent is silicatein—a protein-based
material that buffers the space between hundreds
of concentric silica cylinders. This is what gives
sponges, which can grow to five meters in height,
their enormous toughness.” Prof. Wagner and his
team designed a new sponge-inspired material,
in which layers of alumina—a brittle, glass-like
material—are buffered by a standard polymer. “We
improved the mechanical properties of glass by an
order of magnitude,” he says.
In another project, Prof. Wagner takes inspiration
from the scorpion exoskeleton, a highly complex
structure that imparts both strength and flexibility.
“The scorpion exoskeleton is both very complicated
and very beautiful,” he says, pointing out framed
electron microscope images of the animal that are on
display in his lab. “Mathematical principles at work
in such materials can fuel advances in technology,
such as the flexible wings of passenger jets like the
Dreamliner, which is constructed from 25-50 percent
composite material, rather than metal.”
Bio-synthetic composites are driving progress in
everything from improved tennis racquets to re-entry
heat shields for spacecraft. “And that,” Prof. Wagner
says, “makes bioinspiration a ‘sweet spot’ where
basic and applied science come together.”
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The science of joints
and cartilage
The joint pain associated with osteoarthritis is a big
medical problem. But according to Prof. Jacob Klein of
the Department of Materials and Interfaces, the path
to such pain may begin with something exceedingly small.
In fact, he says, it is a molecular mechanism that creates
the lubrication required to keep our joints healthy. His
findings also helps explain why members of the animal
kingdom—including humans—handle pressure in their
joints remarkably well.
When one compares the weight-supporting joints in mice
and cows, it is revealed that—despite these animals’
huge difference in physical scale—the mechanical
pressure inside their supporting joints varies by a mere
40 percent. While human joints are also built to withstand
heavy loads, friction damage to bone-buffering cartilage
is all too common. In fact, hip and knee replacements are
among the most commonly performed surgeries in the
United States.
Prof. Klein is a renowned expert on the physics of
surface friction in aqueous and biological systems.
His findings include the first-ever measurement of
molecular attraction and repulsion mediated by polymers
at surfaces, years before the advent of atomic force
microscopy made it commonplace to measure such
phenomena in a liquid environment. Now, in a recent
publication, he has shown how three different molecular
factors work together to protect cartilage, by generating
the aqueous lubrication that protects opposing sliding
surfaces.
“Osteoarthritis is sometimes called the ‘wear-and-tear’
disease, because it’s been assumed that mechanical
friction alone damages cartilage, eventually triggering
damage to the bone that cartilage protects,” says
Prof. Klein. “However, we’ve demonstrated that molecular
interactions at the cartilage surface also play a crucial
role, giving rise to the remarkable lubrication that enables
low friction in the major joints. Not only is this interesting
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g Prof. Jacob Klein
on the level of basic science, it also points the way
to novel osteoarthritis treatments.”
Prof. Klein’s findings build upon his earlier discovery of
the “hydration lubrication effect”, which underlies many
biological processes.
“In living systems, friction between sliding surfaces is
often at low levels that engineers can only envy,” he
says. “In boundary layers—like those coating the
surface of cartilage in our joints—sub-nanometer-sized
hydration ‘shells’ surround charged molecules, resulting
in an extremely low level of friction when surfaces
slide past each other. These hydration shells create
lubrication orders of magnitude more effective than if bulk
water alone is used as a lubricant.”
Prof. Klein’s discoveries lend a powerful framework for
understanding and potentially mimicking boundary
lubrication processes in living organisms. “Inspired
by the naturally robust lubrication at the cartilage
surface, technologists may someday engineer improved
prosthetics, biomedical devices, or even contact lenses,”
he says. “Ultimately, these insights may contribute
to tissue engineering and regenerative medicine,
allowing doctors to repair damaged cartilage, rather than
replacing hips and knees entirely.”

Profile of a Pai

Dr. Daniel Andreae
and Dr. Ivo Spiegel
A partnership to advance brain science

W

hen Dr. Ivo Spiegel began setting up his lab in the Department of
Neurobiology at the Weizmann Institute after he was recruited last
year following a postdoctoral fellowship at Harvard Medical School,
he was eager to get to work on his central research question, an age-old
quandary in brain science: To what extent do experience and environment
dictate brain function, and to what extent do our genes do so?
In hiring new scientists, the Weizmann Institute
commits to funding all the start-up costs needed
to establish their new labs. Very often, supporters
step forward with funding these start-up
needs. In Dr. Spiegel’s case, Dr. Daniel C. Andreae of
Toronto—whose life’s work has been dedicated to
education and psychology, including improving the
lives of people with neurodegenerative diseases—
made a generous gift to cover the costs. Since then,
the two have found common ground on the scientific
subject closest to both their hearts: how the brain
functions, and malfunctions, in health and disease.
Dr. Andreae is a professor of psychology at the
University of Guelph-Humber in Toronto and an
adjunct associate professor and Fellow at Renison
University College, University of Waterloo in Social
Development Studies specializing in health. One of
his interests is in sleep disorders. He has a doctorate
in education from the University of Toronto and also
holds a doctorate specializing in neuroscience.

Dr. Andreae says it was when he was serving as
Executive Director of the Alzheimer Society of
Toronto that he first heard about the Weizmann
Institute of Science and its prowess in neuroscience.
He decided he wanted to support the “excellent
work” of the Institute in an aspect of brain science
and visited the campus for the first time to attend the
Annual General Meeting of the Board in 2015.
“A person has to go there to experience it and to
understand what it is all about,” says Dr. Andreae.
“What impressed me, above and beyond the beauty
of the campus, was the culture of collaboration
and excellence, the freedom of exploration that is
given to the scientists, and the scientists’ passion
and enthusiasm.”
He then decided to support a lab; when he learned of
Dr. Spiegel’s ground-breaking research knew he had
found his answer.
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Exploring nature
versus nurture
Dr. Spiegel investigates the cortex, a brain area
responsible for sensory processing and memory
storage, and which is home to a diverse population
of neurons, each with its own distinct function in the
circuit. His particular focus is the balance between
the activity of excitatory neurons—which receive
electric input and generate a stimulating output for
connected neurons—and inhibitory neurons, which
do the exact opposite: transmit to their connected
neurons a signal that opposes the currents coming
from the excitatory neurons. The tight control over
this so-called E/I balance in the face of changing
sensory experiences is critically important for
normal brain function. Genetic mutations that affect
synapses and lead to changes in E/I balance have
been linked to psychiatric disorders such as autism
and schizophrenia.
Dr. Spiegel has identified a feature embedded in
the genome that regulates the amount of excitation
and inhibition impinging onto a given neuron—and
thus helps maintain regular brain function. He also
identified a number of chemicals known as “secreted
growth factors” that are expressed in subsets of
cortical neurons when a person has a sensory
experience. These growth factors, he found, play a
critical role in adapting the neural circuits tasked with
specific behaviors to experiences.
Dr. Spiegel’s work “immediately resonated with me
when I heard about it,” said Dr. Andreae. Today he
serves as a Patron of the Alzheimer Association of
Toronto and the Honorary Chair of the Council on
Brain Injury, among other roles.
The new relationship between Dr. Andreae and
Dr. Spiegel has led to widening the circle of
Weizmann friends in Canada. In June, Dr. Andreae
hosted two events—one in Toronto and one in
Montreal—in which Dr. Spiegel spoke about
his research area and Dr. Andreae led a panel
discussion with other professionals and leaders in
the community.
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g Dr. Dan Andreae (left) and Dr. Ivo Spiegel
“The events were very successful and opened up
stimulating discussions about the theme ‘nature
versus nurture’, which intrigues many people—and
has implications for disease,” says Dr. Andreae.
“I and my colleagues in my lab appreciate Dan’s
support very much,” says Dr. Spiegel. “Not only does
it help us tremendously in setting up the lab, but it is
very important for us to know that we have supportive
and interested friends in Canada and elsewhere in
the world. In my view, scientists ideally don’t work
in isolation but instead are strongly connected to a
community to which they explain their research and
its impact and benefits. Having Dan interested in and
excited by our work therefore means a lot to us.”
Dr. Andreae has also given to the Israel National
Postdoctoral Program for Advancing Women
in Science, and is supporting a neuroscience
conference at the Institute. He has received many
honors for his leadership and philanthropy, including
Professional of the Year by the international
association Who’s Who. He was inducted into the
Weizmann Institute’s President’s Circle in 2016 at
the Institute’s Global Gathering in London, which he
calls “a truly remarkable experience in which I met
other people who were equally passionate about the
Weizmann Institute, and it only heightened my desire
to be part of this incredible global family.”

Beyond the Bench

W

ith the completion
of the Human
Genome Project
in 2003, many believed
that scientists had
achieved the ultimate
map to personalized
medicine. But this map
became significantly more
detailed with—among
other discoveries—the
realization that the
balance of microbes in
the human intestine—
collectively referred to as
the microbiome—has a
significant impact on how
individuals may develop a
range of ailments, as well
as how they respond to
treatment.

BiomX

Prof. Rotem Sorek and Dr. Eran Elinav put
microbiome research on the medical map

This discovery became
the basis of BiomX, a
startup that builds on
insights that emerged
from the Weizmann
Institute labs of Dr. Eran
Elinav and Prof. Rotem
Sorek. BiomX recently
raised $24 million in
financing from investors
who believe in the
company’s goal: to
develop new drugs and
medical therapies based
on the modulation of
bacteria implicated in
disease.
“There are some
100 trillion bacteria that
live in the human gut, and
they do much more than
help us digest dinner,”
says Dr. Elinav, a member
of the Department
of Immunology
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who pioneered some of the
microbiome-based techniques
which became the company’s
calling card. “The mission of BiomX
is to develop effective interventions
against clinically significant
bacterial targets, in order to help
individual patients establish a
healthier microbial balance.”
To hit a bacterial bulls-eye,
one needs a tiny, and very
sophisticated arrow. This is an
area in which BiomX draws on
the expertise of Prof. Sorek of
the Institute’s Department of
Molecular Genetics, as well as
that of biological engineering
expert Prof. Timothy Lu of MIT.
Prof. Sorek’s work targets bacteria
with phages—viruses that replicate
inside bacteria, and in so doing,
destroy them. Some of these
phages exist in nature. Others are
created artificially, with synthetic
biology tools that make it possible
to build custom phages capable of
destroying bacteria that have no
natural predators.
Says Prof. Sorek: “We design phage
‘cocktails’ that can wipe out harmful
bacteria in the stomach and gut,
and which are associated with
gastro-intestinal cancer.”
Finding bacterial targets of
interest is possible thanks to
a screening technology that
Prof. Sorek invented in his
Weizmann Institute lab. Based
on real-time measurements of
microbiome response to a range
of stimuli, the new platform reveals
the specific genes that drive
microbiome disorders, and helps
identify bacterial species that
should be targeted by drugs that
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g Prof. Rotem Sorek (left) and Dr. Eran Elinav
modulate the microbiome. It is also an entirely unique approach to
disease treatment.
For example, BiomX studies a bacterial species that, in excess, triggers
Inflammatory Bowel Disease in a subset of patients. “This paves the
way toward new therapeutic options,” says Prof. Sorek. “Rather than
treating patients with steroids that inhibit the body’s overall immune
response, we can target this specific bacteria with custom-designed
drugs.” And as additional bacterial targets are identified, the approach
may eventually form the basis of effective, personalized treatments for
more patients.
While BiomX’s current strategy focuses on a limited number of
microbiome-related conditions, according to company President and
Chief Operating Officer Dr. Naomi Zak, the ultimate goal is to achieve
proof-of-concept for the therapeutic benefit of microbiome modulation
in a wide variety of human ailments.
“The microbiome is believed to be involved in a large range of
diseases, from cancer, to diabetes, to autoimmune conditions like
rheumatoid arthritis, and may even contribute to depression, ADHD and
neurodegeneration,” she says. “That’s why the BiomX approach has
very significant potential.”

Alumni

Pharma-bound

Yeda and Merck fashion industry internship program
for Institute alumni

I

n a first-of-its-kind pilot project, the Weizmann
Institute of Science’s tech transfer arm, Yeda, and
long-time industry partner Merck have joined
together to provide selected doctoral students with
an opportunity to enhance their academic skills
with experience in pharmaceutical research and
development, directly following completion of their
degree.
Two talented, newly minted PhD graduates—
Dr. Dmitry Zabezhinsky and Dr. Jean Wakim—are
being given the unique opportunity to work with
Merck scientists and clinicians at Merck’s Darmstadt,

Germany site. The program will expose these
alumni to cutting-edge pharmaceutical research
and development, plus business development
expertise.
The program was first conceived during a
brainstorming session between Yeda leadership and
Dr. Ulrich Betz, Merck Biopharma’s Vice President
and Head of the Innovation Department and
Entrepreneurship Incubator. Dr. Betz recalls, “We
wanted to deepen the relationship between Merck
and the Weizmann Institute—one of Merck’s most
important and fruitful academic alliances—in order
to bridge the gap from academia to industry.”
From Yeda’s point of view, says CEO Gil GranotMayer, this internship could be of immense benefit
to Israel’s biotechnology ecosystem. “These
individuals will gain important new knowledge
from one of the best pioneering pharmaceutical
companies in the world, in a context that doesn’t
exist in Israel; their eventual return to Israel will yield
needed expertise,” he says. “The program is also of
benefit to the Weizmann Institute itself, as their work
could foster technology transfer opportunities in
drug development.”

g Dr. Jean Wakim

The graduates were chosen through an application
process that included interviews in Darmstadt and
teleconferences with Merck staff in Boston. At Merck,
they will connect with top scientists, combining
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their existing academic skills with a newly acquired
industry perspective to develop breakthrough
ideas. They will also work on research projects,
and with a Merck Innovation Management coach
to transform their ideas into a convincing business
plan. In addition, they will have the opportunity
to avail themselves of Merck’s excellent careerdevelopment training workshops on information
technology and software development, among
other topics.
At the end of the internship period, they will present
their business plans to Merck for further long-term
development. Alternatively, they may choose to
take their new skills into the world of biotechnology
or even return to academia more aware of the
pharmaceutical pipeline process.
Dmitry Zabezhinsky, who earned his PhD in molecular
genetics under the guidance of Prof. Jeffrey Gerst,
is excited to begin work with Merck’s Birgit Piater
and Stefan Hecht in Darmstadt. “I was looking for a
way to transfer from academia into industry, and this
opportunity matched what I wanted exactly,” he says.
He’ll be working on compounds that can be used to
target anti-cancer drugs to tumors.

g Dr. Dmitry Zabezhinsky
Jean Wakim, who earned his PhD studying
intercellular communication in cancer under the
guidance of Prof. Ari Elson in the Department of
Molecular Genetics, will be joining Dr. Zabezhinsky
in the same lab in Darmstadt. “This is a great
opportunity to be exposed to different modes of
thinking and high-quality science,” he says.

A partnership in innovation and curiosity
Merck Biopharma fosters innovation through
a variety of programs, including the Innovation Cup,
an annual contest in which graduate students
from around the world are invited to a one-week
pharmaceutical R&D summer camp. With coaching
from accomplished Merck researchers, they will
prepare and present an innovative project plan
to Merck’s research and development managers, for
the chance at a 20,000€ prize. Weizmann Institute
students have been highly successful in this
competition over the years.
The 2018 contest will coincide with the 350th
anniversary of Merck’s founding. This ‘mega’ Cup
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will include a wider range of fields, including life
sciences, medical sciences, and high-performance
materials. Dr. Betz says he hopes to see many
Weizmann Institute students and alumni among
the participants.
Weizmann Institute President Prof. Daniel Zajfman
will be a keynote speaker at the Curious2018:
Future Insight Conference, which Merck is hosting
in Darmstadt in July 2018. The conference will bring
together some of the world's brightest researchers
and most accomplished entrepreneurs to explore the
future of science and technology. All Innovation Cup
participants will be entitled to attend.

Students

Adi Goldenzweig
Heating up the fight against malaria

M

alaria is a hot topic, particularly in warm regions like Sub-Saharan
Africa where the parasitic disease—which kills an estimated halfmillion people annually, most of them children—runs rampant.
Tropical climate has also stymied efforts to create an anti-malaria vaccine,
because parasite proteins, which might be used to “prime” the immune
system to combat infection, become unstable at high temperatures.
Now, an algorithm developed by Adi Goldenzweig,
a PhD student in the Department of Biomolecular
Sciences, has made it possible to redesign proteins
to increase their level of thermal stability, without
affecting their original function. This advance,
described in a publication co-authored by
Goldenzweig and her advisor Dr. Sarel Fleishman,

could, in the future, lead to an inexpensive malaria
vaccine that can be stored at room temperature.
Goldenzweig applied her algorithm to a protein
called RH5, which is used by the malaria parasite to
anchor itself to the red blood cells it then infects.
The essential action mediated by RH5 makes it
an ideal agent for triggering an efficient immune
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response that would prevent continuation of the
infection process. Goldenzweig’s work on RH5 was
reported recently in Proceedings of the National
Academy of Sciences.
Improving on computer-based protein design tools
developed in Dr. Fleishman’s lab, Goldenzweig
devised a new computational strategy and used
it to design an RH5 variant with improved thermal
stability. The methodology—which integrates all
the known information about how the RH5 protein is
configured—produced a “blueprint” for an artificial
protein capable of withstanding temperatures up to
57 degrees Celsius (122 degrees Fahrenheit). This
would be a huge advantage for malaria vaccines
destined for use in developing countries,
where refrigeration is often unavailable.
Another advantage is cost.
The researchers sent their
blueprint to a group at Oxford
University specializing in
malaria proteins. Not only
did that group verify the
protein’s thermal stability, it
also demonstrated that the
RH5 variant could be produced
in inexpensive bacterial cell
cultures, in large quantities. This is
a major step forward because RH5, as
it occurs in nature, can only be replicated
through the use of complex and expensive
technologies. Best of all, in animal trials, the protein
was shown to provoke a protective immune response
against malaria.
Goldenzweig’s approach involves the use of Rosetta,
a software suite for protein modeling created in
the University of Washington laboratory where
Dr. Fleishman did postdoctoral research.
“The software provides information about all of the
atoms in a particular protein, including angles and
distances,” Goldenzweig says. “On the computer,
we can introduce and model the conformational
results of specific changes, with the goal of making
the protein more stable, while maintaining the overall
shape that is the key to protein functionality.”
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Improvements to the original software, introduced
by Dr. Fleishman, make it possible to “filter” the huge
number of possible variations in protein structure in
order to produce a smaller number of relevant results.
Goldenzweig’s recent advance renders Rosetta even
more efficient.
“In my algorithm, I compare structural data with
genetic sequence information found in other
databases,” she says. “Searching for shared
sequences helps identify how protein ‘design’ works
in nature. This makes it possible to narrow down
our search for an artificial—and workable—protein
structure.”

From arts to sciences
Born in Tel Aviv, Goldenzweig spent
her formative years as a serious
student of the violin and she now
performs with an alternative folk
band. While she did not aspire
to a scientific career when she
was younger, service in an IDF
intelligence unit helped her
overcome what she refers to
as her “technophobia”. After her
discharge, she studied both biology
and chemistry at Tel Aviv University,
and then continued to an MSc at the
Institute.
“One of the great things about Weizmann is the
rotation program, which allows Masters’ students to
work in different labs before settling on a research
topic,” she says, adding that, without such an
opportunity, students might “play it safe” and never
branch out in new directions. After completing her
Masters’ degree with Dr. Fleishman, she continued on
in his lab as a PhD student.
“The method Adi developed succeeded where others
have failed,” says Dr. Fleishman. “It is so general
and easy to use that it could be applied to emerging
infectious diseases like Zika or Ebola. In infectious
diseases, quick action can stop an epidemic from
spinning out of control, and save lives.”

In Memoriam

Simone Veil (1927-2017)
F
rench politician Simone Veil, who founded an
important scientific collaboration between
Weizmann Institute of Science and the Pasteur
Institute, passed away in June at the age of 89 at
her home in Paris. She was a Holocaust
survivor who became a leader in
France as an an attorney and
judge, a women’s rights
advocate, and a civil
libertarian.

When she served as
France’s Minister
of Health, she
founded the
Pasteur-Weizmann
collaboration
together with
the Institute’s
representative in
France at the time,
Robert Parienti. She
received a PhD honoris
causa from the Weizmann
Institute in 1976.
The Pasteur-Weizmann partnership
became a model for countless future
collaborations undertaken by Weizmann scientists,
notes Prof. Daniel Zajfman, President of the
Weizmann Institute. The partnership—which funds
scientific research in a large range of areas—“still
stands strong after more than 40 years thanks to
Simone’s vision leadership… We were especially
privileged to have this very important association
with her,” including the awarding of the PhD
honoris causa.
Born in Nice as Simone Annie Liline Jacob, Simone
Veil was imprisoned at Auschwitz and lost her mother
there; her father and brother were killed in Lithuania.

She managed to escape the Nazi death camp, and
her two sisters also survived the war. She published
a best-selling autobiography in 2007 entitled A Life.
The following year, she was admitted to the
prestigious Academie Francaise.
Ms. Veil also served as President
of the European Parliament,
and was a member of the
Constitutional Council
of France. In 2012,
she received the
Grand Cross of the
Legion of Honour
at the Elysee
Palace, France’s
highest award.

In an interview with
Weizmann Magazine,
her son, PierreFrançois Veil, said
that when Mr. Parienti
approached his mother
about the concept for the
Pasteur-Weizmann collaboration,
"she was immediately convinced of its
worth and she saw the great potential, both
for science and for the symbolic impact it would have
for political relations between Israel and France...
She was aware of Weizmann's great reputation, but
when she came to the Institute, she was astonished
to see first-hand the high quality of research and,
throughout the years, as she watched the partnership
flourish, she was incredibly happy and proud of its
creation, especially since the partnership served as
a blueprint for other major scientific collaborations.
She institutionalized something that has had and will
have an impact for generations."
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Prof. Yoram Salomon (1941-2017)
P
rof. Yoram Salomon of the Department of
Biological Regulation, a leading cancer
researcher whose insights are already being
used to save and extend lives, passed away in
September at age 76. His main research focus in
the last 20 years was a collaborative project with
Prof. Avigdor Scherz of the Department of Plant
Sciences in which the two scientists developed a
therapy to eradicate tumors by destroying blood
vessels surrounding the growths, using light and
chlorophyll derivatives.

Called Tookad-Soluble Vascular Targeted
Therapy (TS-VTP®), the therapy is approved
for treatment of early-stage prostate cancer
in Mexico and Europe. The therapy is also in
clinical trials for several other cancer types,
including advanced prostate cancer, bladder
cancer, gastroesophageal cancer, and breast
cancer. More recently, the duo had been
developing photodynamic therapy to treat two
non-malignant ophthalmic diseases: age related
macular degeneration, a vascular disease of the
retina; and keratoconus, a malfunction of the
cornea which seriously impairs vision and may
lead to blindness.
Prof. Salomon received his PhD in biochemistry
from the Hebrew University of Jerusalem in
1972 and conducted postdoctoral research at the
National Institutes of Health before joining the
Weizmann Institute in 1975. He served as Head of
the Department of Biological Services (1982-1986),
Chairman of the Department of Hormone Research
(1986-1992), Chairman of the Scientific Council of
the Weizmann Institute (1995-1996), and Chairman
of the Professorial Promotions Committee of the
Life Sciences Faculties (1999-2002). He was the
incumbent of the Charles W. and Tillie K. Lubin
Professorial Chair of Hormone Research.
He leaves behind his wife, Daniela, their three
children, and six grandchildren.
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nano/nan-oh/

prefix
a combining form with the meaning “very small, minute,” used in the formation of
compound words (nanoplankton); in the names of units of measure it has the specific
sense “one billionth” (10 -9): nanomole; nanosecond.
origin
combining form representing Greek nânos, nánnos — dwarf

