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ULTRASAT is a Weizmann-designed scienti�c satellite set to launch into orbit in 2025, and 
poised to accelerate astrophysics research, strengthen the international standing of Israel’s 
space industry, and inspire young Israelis to follow the stars.

Our partners: Israel Aerospace Industries | Deutsches Elektronen-Synchrotron (DESY) | The Israel Space Agency | 
Elbit Systems | Tower Semiconductor | Analog Value

ULTRASAT is a pillar of the Weizmann Institute's �agship project Frontiers of the Universe.

From the President
Dear Friends, 

Spring is upon us and it is a time of renewal. At 
the Weizmann Institute of Science, basic research 
is by nature a process of renewal and revitalization, 
because it examines old and new questions and 
quandaries from fresh angles, using ever-evolving 
tools and technologies. Then, with the best people 
working on some of the most challenging problems, 
a breakthrough arises—like a spring flower peeking 
through the thawed post-winter ground. 

In this issue, you’ll get a taste of what’s in bloom: 
the building of Israel’s first quantum computer; 
new insights on how components within cells 
communicate with each other; a novel method for 
creating ‘alternative meat.’ And much more.

All of this outstanding science is not possible 
without the support of our worldwide community of 
friends. I want to take this opportunity to highlight 
a visionary gift from the Azrieli Foundation of Israel 
and Canada, which enabled us to establish the 
Azrieli Institute for Brain and Neural Sciences. We 
also received a magnanimous gift from Dr. Mark 
Alexander of New York for the Frontiers of the 
Universe physics building. This, and other new 
entities on campus, will lay the foundations for 
new avenues of exploration for years to come. I am 
excited to present this issue of Weizmann Magazine, 
and hope you will feel the same sense of renewal 
and reinvigoration I feel as I visit labs and talk to 
colleagues across campus every day.

With all best wishes for a peaceful and productive 
spring season.

Sincerely,
Prof. Alon Chen
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Epidemics that shape us:  
The role of pathogens in human evolution

by Dr. David Gokhman

T he arms race between 
pathogens and our immune 
system is a key driver of human 

evolution. Our body is constantly 
bombarded by pathogens that keep 
changing, and finding new ways 
to override our immune defenses. 
Those pathogens that evolve most 
successfully can rapidly spread 
and trigger epidemics. The impact 
of such past epidemics can still be 
detected in our genomes today, tens 
of thousands of years later.

When our ancestors left Africa 
for Eurasia 50-60 thousand years 
ago, they were suddenly exposed to 
myriad pathogens that their bodies 
had never encountered before. 
Alongside these novel pathogens, 

our ancestors encountered our 
closest relatives – the Neanderthals. 
Neanderthals were well-adapted 
to the Eurasian pathogens after 
living in Eurasia for hundreds of 
thousands of years. We, however, 
were not.

The study of ancient 
genomes tells us that humans 
who left Africa paid a high 
price when they encountered 
the new Eurasian pathogens. 
However, the Neanderthals’ 
initial advantage did not last 
for long. Some of our ancestors 
admixed with Neanderthals in 
the Levant. The descendants 
of these unions, now carrying 
Neanderthal versions of immune 

genes, became protected against 
Eurasian pathogens.

Generation by generation, 
these advantageous gene versions 
spread in our population through 
natural selection, allowing our 
ancestors to withstand Eurasian 
pathogens and spread across the 
globe. Eventually, for reasons 
yet unknown, Neanderthals 
disappeared 38,000 years ago, but 
their genetic legacy persists and 
protects non-African populations 
to this day.

Dr. David Gokhman and his 
lab members in the Department of 
Molecular Genetics study how gene 
regulation shapes human evolution 
and diseases. //

What we talk about when we talk about variants
by Prof. Yitzhak Pilpel

A concerning attribute of the 
coronavirus is that it keeps 
producing new variants. 

But what are variants, and what 
makes them?

Every biological entity, from 
humans to viruses, has genes that 
replicate upon reproduction. No 
replication is of 100% fidelity, and 
viruses are notorious for having a 
sloppy replication. For SARS-CoV-2, 
each new infection has a good 
chance of mutating one of its genes, 
rendering the virus a “moving 
target.” Seeded randomly in 
genes, most mutations are 
actually bad for the virus. Very 
rarely does a random change 
produce a beneficial property 

for the virus, such as enhanced 
transmissibility. 

But the virus is not finished 
with each such new genetic 
invention. Think about your 
smartphone, for an example. 
Imagine that its developers 
improved its Wi-Fi reception. 
This new feature may come with 
a cost though, for example, the 
battery is now drained more 
rapidly. Before a new version can 
be released, the battery issue 
must be fixed. The same with 
viruses. For example, mutations 
that allow a virus to evade 
immunity may compromise 
infectivity. Every now and then 
though, a new “version,” a 

combination of mutations, is 
formed that “harmonizes” all 
previous mutations. We call 
these “new variants,” of which 
the dangerous ones are termed 
Variants of Concern. Since 
vaccinated individuals participate 
much less in infection cycles, they 
contribute less to this dangerous 
evolutionary cycle. 

Where does this lead us 
today? We are not certain, but 
perhaps Omicron may predict 
an optimistic possibility—this 
new variant appears to have 
increased infectivity at the expense 
of aggressivity, and maybe new 
variants will go further down along 
this track. //

How mRNA vaccines work
by Dr. Erez Garty

T he greatest achievement of 
science during the pandemic 
was the swift and efficient 

development of multiple vaccines 
against SARS-CoV-2 that are 
effective and safe. These vaccines 
saved countless lives and 
enabled us to gradually shift to a 

‘new normal.’ Two in particular 
were based on groundbreaking 
technology – messenger 
RNA (mRNA) vaccines. 

The general idea behind 
mRNA vaccination is to 
introduce the virus to our 
immune system without actually 

using a real and dangerous 
virus. Using this technology, 
in which the mRNA works as 
a ‘copy’ of a small part of the 
virus’ ‘instruction manual,’ our 
bodies can mimic the process of 
infection without actually being 
infected. The active component 
within the mRNA coronavirus 
vaccine enters some of our cells, 
causing them to temporarily 
produce one component of the 
virus – the infamous spike 
protein. 

This component doesn’t 
harm the cell, but it does draw 

the attention of the immune 
system. Our immune cells see 
something that wasn’t there 
before and go into action. They 
absorb the new component, 
dismantle it, and learn to 
recognize it, like any other virus 
or bacteria they encounter. This 
information is then saved in 

‘immune memory cells.’ After 
that, if and when we encounter 
the real virus, our immune 
system will recognize and quickly 
neutralize it, dramatically 
lowering our chances of getting 
seriously ill. //

Traveling through the 
pandemics of the past. 
Italian health passes (17th 
and 18th century). Credit: 
Wellcome Collection

Dr. David Gokhman is supported by:
 f  Kahn Family Research Center for Systems Biology of the Human Cell  

Prof. Yitzhak Pilpel is supported by:
 f Azrieli Institute for Systems Biology, which he heads 
 f Braginsky Center for the Interface between Science and 
the Humanities, which he heads 
 f Leo and Julia Forchheimer Center for Molecular Genetics, which 
he heads 

 f Kahn Family Research Center for Systems Biology of the Human Cell, 
which he heads  
 f Helen and Martin Kimmel Award for Innovative Investigation
 f Sharon Zuckerman Laboratory for Research in Systems Biology
 f Prof. Pilpel is the incumbent of the Ben May Professorial Chair
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A ‘smoking gun’ for weight loss 
The microbiome may mediate weight gain after quitting cigarettes

S mokers often hesitate to quit, 
as losing cigarettes usually 
means gaining weight. But 

maybe it doesn’t have to be 
this way. According to a new 
Weizmann study, this increase 
in weight may be connected to 
compounds produced by gut 
microbes. Identified in mice, 
these compounds may someday 
contribute to anti-obesity 
treatments for smokers and non-
smokers alike.

Prof. Eran Elinav and his team 
in the Department of Systems 
Immunology examined mice 
which had been regularly exposed 
to cigarette smoke and fed a 
diet high in fat and sugar. They 
demonstrated that, despite this 
poor diet, the mice that “smoked” 
did not gain weight. However, when 
smoke exposure ceased (modeling 
the process of “quitting” smoking), 
the mice gained weight rapidly. 

Some mice were given 
antibiotics after smoking 
cessation, thus depleting the 

microbiome—the community of 
bacterial species residing in the 
mouse gut. This treatment resulted 
in a lower weight gain, indicating 
that the bacteria wiped out by 
antibiotics are connected to the 
weight gain observed after the mice 

“quit” smoking.
To confirm this hypothesis, 

the scientists transferred 
microbiomes—taken from 
both “smoking” and “smoking 
cessation” mouse models—into 
mice completely lacking in gut 
bacteria and which had never 
been exposed to cigarette smoke. 
All of the recipient mice gained 
weight when the microbiomes were 
transferred, but the most dramatic 
gain was seen in mice that received 

“smoking cessation” microbiomes. 
Meaning the process of smoking 
and then quitting had altered the 
gut microbes, which correlated 
with greater weight gain. 

The scientists then identified 
two molecules generated or 
altered by the smoke-exposed 

microbiome—dimethylglycine 
(DMG), which produces at 
heightened levels with smoke 
exposure; and acetylglycine 
(ACG), which produces at lower 
levels—and demonstrated that 
DMG and ACG levels mediate weight 
gain. When “smoking cessation” 
mice were fed a diet with limited 
DMG production, they didn’t gain 
weight. However, when given a DMG 
supplement, their tendency toward 
weight gain returned. On the other 
hand, when the scientists boosted 
levels of ACG, the mice failed to 
gain weight. Intriguingly, the 
DMG- and ACG-related impact 
on weight was also seen in non-
smoking mice.

A preliminary study in 
96 smoking and non-smoking 
humans suggests that molecular 
changes observed in the mouse 
microbiome may be relevant to 
humans as well. These findings 
could contribute to new strategies 
for weight loss—among current, 
former, and non-smokers. //

Prof. Eran Elinav is supported by:
 f Leona M. and Harry B. Helmsley Charitable Trust
 f Belle S. and Irving E. Meller Center for the Biology of Aging
 f Jeanne and Joseph Nissim Center for Life Sciences Research
 f Sagol Institute for Longevity Research
 f Sagol Weizmann-MIT Bridge Program

 f Swiss Society Institute for Cancer Prevention Research
 f Prof. Elinav is the incumbent of the Sir Marc and Lady 
Tania Feldmann Professorial Chair of Immunology
 f The Vera Rosenberg Schwartz Research Fellow Chair supports 
a staff scientist in Prof. Elinav’s lab

Guardians of the logic gates
Weizmann researchers develop Israel’s first quantum computer

B uilding a working quantum 
computer is such a daunting 
venture that many believe 

it’s only for tech giants and 
superpowers, something on 
a scale beyond Israel’s reach. 
Prof. Roee Ozeri of the Department 
of Physics of Complex Systems, 
and the Weizmann Institute’s 
Vice President for Development 
and Communications, begs to 
differ: “One of the world’s first 
computers, WEIZAC, was built 
here in the 1950s. Today Israel is 
a technological empire; there’s 
no reason we shouldn’t be 
front-runners in the quantum 
computing race.”

In a project reported in March 
in PRX Quantum, Prof. Ozeri’s 
team succeeded in building Israel’s 
first quantum computer—one of 
about 30 such machines in the 
world, and one of less than 10 to 
rely on an advanced technology 
known as ion traps. An even larger 
computer is now in the works and 
already has a name: In a tribute to 
WEIZAC, the scientists plan to call 
it WeizQC. 

In two places at once
Quantum computers promise to 
reach computational complexity—
the “quantum advantage”—that 
is unthinkable using even the 
most powerful classical computers. 
This level of ability should bring 
about a slew of applications, from 
designing unbreakable codes and 
predicting market fluctuations, 
to accelerating the development 
of new drugs, materials, and 
AI systems.

In our familiar world, humans, 
cats, or even bits, the basic units 
of information in classical com-
puting, can only be in one place at 

a time. In contrast, quantum bits, 
known as qubits, obey an entirely 
different set of laws, those of 
quantum mechanics, which allow 
them to be simultaneously pre-
sent in more than one position or 
state, and enable them to conduct 
multiple calculations in parallel, 
opening the door to vast compu-
ting power.

Prof. Ozeri became a pioneer of 
quantum research in Israel some 
15 years ago after returning from 
his postdoc in the United States at 
the National Institute of Standards 
and Technology, under 2012 Nobel 
Laureate Prof. David Wineland. 

“Then, quantum computing 
was done in university labs,” 
Prof. Ozeri says. “But in the past 

decade, companies such as Google, 
Amazon, and IBM joined the race 
to build a quantum computer, 
while the United States, China, 
and the European Union initiated 
massively funded strategic 
programs to advance the field.”

Qubit switching
A leading technology in quantum 
computing relies on ion traps, 
systems in which each ion—that 
is, each electrically charged atom—
represents a single qubit. Just as 
regular bits can move between 
two states, 0 and 1, so ion-based 
qubits can switch between different 
states, defined by different flight 
paths of an electron around the 
atomic nucleus. Instead of standard 
electronics, qubit switching in an 
ion trap is done with lasers. These 
qubit-based operations are called 
logic gates. Complex computations 
require gates involving more than 
one qubit, but such operations 
are sensitive, and even the tiniest 
environmental noise will cause the 
system to lose its quantum nature. 
To prevent this from happening, 
the researchers developed a pattern 
of laser pulses that keeps the logic 
gates robust and stable.

The Institute’s quantum 
computer is a five-qubit machine, 
roughly the level achieved by IBM 
when the company first started 
offering quantum computing as 
a cloud service. WeizQC aims to 
work with 64 qubits, which until 
now has only been achieved in two 
labs: Google and the University 
of Science and Technology of 
China. Theoretical research 
accompanying the project was 
conducted by Prof. Ady Stern of the 
Department of Condensed Matter 
Physics. //

Prof. Roee Ozeri is supported by:
 f Rosa and Emilio Segre Research Award
 f Willner Family Leadership Institute for the Weizmann Institute of Science

Prof. Ady Stern is supported by: 
 f Schwartz/Reisman Institute for Theoretical Physics, which he heads

Prof. Roee Ozeri

A processor for WeizQC designed and 
built in Prof. Roee Ozeri’s lab by
PhD students Lee Peleg and David 
Schwerdt
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Canary in the data mine
Computer scientists use complexity to improve data security

F or anyone who uses a 
computer—and that’s all of 
us—random numbers are 

important. Without randomness, 
all encrypted operations would be 
predictable and hence insecure. 
However, reliance on randomness 
has long prevented experts from 
achieving “local testability”—the 
ability to quickly determine 
whether messages have been 
tampered with.

Now, Prof. Irit Dinur of the 
Weizmann Institute’s Department 
of Computer Science and Applied 
Mathematics has created a 
technique that transforms an 

encoded message into a so-called 
“super-canary”—an ideal code that 
reveals the existence of corruption 
buried anywhere in the code’s 
superstructure, based on simple 
testing at just a few spots. Working 
together with mathematicians 
at the Hebrew University of 
Jerusalem, the Dinur team’s 
achievement is a breakthrough 
in computer science theory, as 
well as a practical step forward in 
protecting the data upon which we 
all depend.

In mathematics, many say, 
the opposite of randomness is 
structure, and so Prof. Dinur’s 

novel approach is based on a 
structure that is particularly 
complex: a multidimensional 
graph. Data encoded in this 

“strongbox” can be tested 
locally, making it obvious 
if it has been accessed or 
changed. 

Although Prof. Dinur’s 
sophisticated graph is 
impossible to visualize—“That’s 
the whole point,” she says—the 
scientists’ work has brought 
something else clearly into 
view: a new and powerful way to 
keep our most important data 
secure. //

Prof. Irit Dinur is supported by:  f Helen and Martin Kimmel Award for Innovative Investigation 
 f Prof. Dinur is the incumbent of the Dr. Hymie Moross Professorial Chair

Putting the brakes on immune cells
How do circulating T cells come to a screeching 

halt at just the right moment? 

I mmune cells zip through our 
body’s blood vessels at dizzying 
speeds, braking at critical 

checkpoints with the precision 
of a plane landing on the flight 
deck of an aircraft carrier. This 
remarkable ability enables these 
cells to exit the vessels at just the 
right locations to cross into any 
site of injury or into lymph nodes, 
which they continuously patrol 
for signs of infection. But how do 
the cells detect these exit sites 
with such extraordinary precision 
and speed?

Weizmann researchers, 
led by Prof. Gilad Haran of 
the Department of Chemical 
and Biological Physics and 
Prof. Ronen Alon of the 
Department of Immunology and 
Regenerative Biology, recently 
discovered that key immune 
cells called T lymphocytes keep 
the braking machinery right at 
their “fingertips.” These fingers 
are called microvilli, and look 
like bumps on the surface of the 
T cells’ membrane. They help the 

cells sense and interact with their 
environment. 

When a T lymphocyte cell 
needs to cross the wall of a blood 
vessel in order to get inside a lymph 
node, receptors on its microvilli 

“fingers” bind to specialized 
proteins on the vessel wall. Once 
fastened in this manner, the cell 
starts rolling along the vessel 
walls. As it does so, its receptors 
(known as chemokine receptors 
type7, or CCR7 in short) recognize 
small lymph node proteins called 
chemokines, which coat the inner 
surface of blood vessel walls. 
The chemokines let the T cell know: 
You’ve arrived at the right spot in a 
lymph node—time to get off.

Surveillance system
Only cells that have 
CCR7 molecules can read this 
exquisitely targeted message. 
The CCR7 transmit the signal 
further, activating an adhesion 
protein called LFA-1 integrin, 
which in turn binds to sticky 
molecules on the blood vessel 

wall. The T cell can then come to 
a sudden halt, exit the vessel, and 
enter the lymph node—where 
it spends anywhere from a few 
minutes to several hours on the 
lookout for foreign particles, before 
returning to the blood circulation 
if it doesn’t encounter anything 
troublesome. Thousands of such 
events take place within hundreds 
of lymph nodes around our body 
every minute, ensuring effective 
immune surveillance.  

In earlier research, Prof. Alon 
and his team found that the T 
cells’ braking signal is generated 
in under half a second. To learn 
how the cells manage to put 
together their braking machinery 
so quickly, Prof. Alon teamed up 
with Prof. Haran, whose lab has 
developed a new super-resolution 
microscopy method for exploring 
cell surfaces at the level of single 
molecules. 

One important conclusion 
they found from their collaborative 
study: the machinery the T cells 
need for their rapid braking is 
pre-assembled on the tips of their 
microvilli. “This explains how they 
manage to transmit the braking 
signal within less than half a 
second,” Prof. Alon says.

These findings not only shed 
new light on how T cells perform 
immune surveillance of the body, 
but also open up a new line of 
research into mechanisms guiding 
the movement of other cell types, 
including tumor cells—which, 
while flowing through blood 
vessels, come to a halt at sites of 
metastasis. //

Prof. Ronen Alon is supported by:
 f Moross Integrated Cancer Center
 f Prof. Alon is the incumbent of the Linda Jacobs Chair in Immune and Stem 
Cell Research   

Prof. Gilad Haran is supported by:
 f Deloro Institute for Advanced Research in Space and Optics  
 f Nancy and Stephen Grand Center for Sensors and Security  
 f Henry Chanoch Krenter Institute for Biomedical Imaging and Genomics  
 f Prof. Haran is the incumbent of the Hilda Pomeraniec Memorial 
Professorial Chair

From left: Staff Scientist Dr. Sara Feigelson, Prof. Gilad Haran, Prof. Ronen Alon, and 
postdoctoral fellow Dr. Shirsendu Ghosh.
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Prof. Eldad Tzahor is supported by:
 f Yad Abraham Research Center for Cancer Diagnostics and Therapy, which 
he heads
 f Zuckerman STEM Leadership Program
 f The Gabriella Schmidt Research Fellow Chair supports a staff scientist in 
Prof. Tzahor’s lab 

Dr. Ori Avinoam is supported by: 
 f Henry Chanoch Krenter Institute for Biomedical Imaging and Genomics
 f Schwartz/Reisman Collaborative Science Program
 f Yeda-Sela Center for Basic Research

Serendipity leads to sirloin
Study of muscle stem cells reveals an unexpected path to cultured meat

T he freedom to follow one’s 
own curiosity also means 
the freedom to stumble upon 

something you never expected 
to find. Prof. Eldad Tzahor and 
postdoc Dr. Tamar Eigler were 
not thinking of nutrition when 
they peered into a microscope 
examining cultured muscle stem 
cells. But then, they saw steak.

The cells under the lens had 
started fusing into tiny fibers 
that thickened rapidly. Within 
hours, these cells had created 
large muscle fibers resembling 
those in natural meat. To unravel 
this chain of molecular events, 
Prof. Tzahor and Dr. Eigler, both 
of the Department of Molecular 
Cell Biology, teamed up with 
Dr. Ori Avinoam of the Department 
of Biomolecular Sciences, who 
studies cell-to-cell fusion. They 
discovered that when particular 
stem cells, known as myoblasts, are 
exposed to a molecule that inhibits 
the enzyme ERK, the myoblasts 
differentiate and fuse, forming 
fibers. This activates another 
enzyme, CaMKII, which triggers 
further, massive fusion as well 
as expansion.

Fibers and fusion

Myoblasts, which are formed in 
the embryo, are also found on 
top of muscle fibers, where they 
are responsible for muscle repair 
and regene ration. Prof. Tzahor 
suspected that the team’s discovery 
about muscle growth might also 
have nutritional implications. 

“Since all muscle tissue is produced 
by the same biological processes, 
our findings were applicable both 
to the study of muscle regeneration 

and to the production of cultivated 
meat,” he says.

Grown in a lab from animal 
stem cells, cultured meat has 
taken off globally, as it offers a 
slaughter-free strategy for human 
nutrition that uses far less land, 
water, and energy than needed to 
raise livestock. The upshot of the 
Weizmann team’s research is that it 
has shown to accelerate the process 
of growing meat and muscle cells, 
as compared to the industry’s 
current standard. 

Building off of their discovery, 
the scientists founded ProFuse 
Technology last year, with 
Dr. Eigler serving as CTO, which 
recently emerged as the top 
prizewinner at FoodTech 2021, an 
Israeli innovation competition. 

“The company’s goal is to create 
better cultured meat, more quickly, 
at lower cost,” Prof. Tzahor says. 

“We believe this will lessen depen-
dence on natural meat, and have a 
positive impact on both human and 
planetary health.” //

The surprising sight that appeared under the microscope: Muscle stem cells taken from 
mice before (bottom image) and following a 24-hour exposure (top image) to a molecule 
blocking the ERK enzyme. The mouse myoblasts had undergone rapid fusion, creating 
muscle fibers (red) with multiple nuclei (blue).

Sugar baby solution
Weizmann team finds a new and unexpected source of insulin

D iabetes occurs when insulin—a 
hormone produced in the 
pancreas that turns blood 

sugar into useable energy—cannot 
be handled properly by the body, 
or is generated in insufficient 
quantities. For many, regular 
injections of synthetic insulin are 
the only way to push back against 
the long-term effects of diabetes, 
which can include devastating 
damage to the heart, blood vessels, 
eyes, kidneys, and nerves. 

Now, research led by 
Prof. Shalev Itzkovitz in the 

Department of Molecular Cell 
Biology has revealed an unexpected, 
alternative source of insulin that 
may hold the key to improved 
diabetes treatments. Working with 
a pediatrician from the Yale School 
of Medicine, Prof. Itzkovitz and 
his team discovered that insulin 
is generated by cells of the fetal 
intestine, but only up until the time 
of birth. 

What turns the fetal cells’ 
insulin-making program off at 
birth is unknown. However, the 
crucial question, according to 

Prof. Itzkovitz, is whether it can be 
turned back on.

“Perhaps one day this 
dormant program for making 
insulin can be awakened in 
people with diabetes,” he says. 

“If so, cells in the intestinal 
lining could make a wonderful 
source of insulin because they 
are constantly renewed. This 
would be a special advantage 
for people with Type 1 diabetes, 
whose insulin-making cells are 
continually destroyed by the 
immune system.” //

Prof. Shalev Itzkovitz is supported by:  f Helen and Martin Kimmel Institute for Stem Cell Research, which he heads 
 f Wolfson Family Charitable Trust
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A moving discovery about 
visual perception

The math and neurobiology of the way we understand what we see

A s everyone in our cellphone-
obsessed world knows, 
snapping a digital picture 

is a one-click endeavor. But a 
new study by postdoctoral fellow 
Dr. Liron Gruber—and her PhD 
supervisors Profs. Ehud Ahissar 
and Shimon Ullman—reveals that 
the recognition of visual images 
by the human brain is an ongoing, 
dynamic process. 

When study participants 
were asked to identify objects 
based on cropped, fragmentary 
images, their eyes repeatedly 
scanned different regions in the 

picture. When the researchers 
negated this eye movement—
for example, by moving the 
pictures in step with the eye 
movements—participants failed 
to recognize the objects. In other 
words, rather than human visual 
perception being based on taking 
comprehensive “snapshots” of 
an image, our understanding of 
what we see is based on dynamic 
patterns generated by interactions 
between the moving eye and the 
image itself.

These findings build on 
previous work by Prof. Ahissar, 

which showed that sensation is 
an active process, and on addi-
tional research by Prof. Ullman, 
which demonstrated that, when 
attempting to identify image 
fragments, computer vision 
systems lagged behind human 
capabilities. The new study 
shows that active sensing may 
be part of this human advan-
tage. Once this process is better 
understood, it may be pos sible 
to develop more efficient aids 
for the visually impaired and 
to improve robotic vision 
performance. //

Prof. Ehud Ahissar is supported by:
 f Prof. Ahissar is the incumbent of the Helen Diller Family Professorial Chair 
in Neurobiology

Prof. Shimon Ullman is supported by:
 f D. Dan and Betty Kahn Foundation
 f Prof. Ullman is the incumbent of the Ruth and Samy Cohn Professorial Chair 
of Computer Sciences 

Going out with a bang
Surprising findings from a first-of-its-kind exploding star

S ome stars go out with a bang—
in a supernova explosion that 
hurls stellar matter out into 

space. Some end their life cycle by 
collapsing inward to form a black 
hole from which no matter, or even 
light, can escape. Now, research 
by Prof. Avishay Gal-Yam of the 
Weizmann Institute’s Department 
of Particle Physics and Astrophysics 
suggests that, in some stars, 
both fates can be fulfilled at the 
same time. The Gal-Yam team’s 
findings, which present an entirely 
new model for stellar end-of-life 
dynamics, were recently published 
in Nature.

Stars shine thanks to an 
energy-producing process deep in 
the star’s core, in which the nuclei 
of lighter elements fuse to form 
heavier ones. As heavier elements 
are formed in the center of the 
star, this nuclear fusion creates a 

stratification of stellar real estate, 
with heavy elements concentrated 
at the core, and lighter elements 
forming the star’s outer layers.  

One category of the stars 
studied by Prof. Gal-Yam are called 
Wolf-Rayet stars. These massive 
stars are missing one or more of 
the external layers expected to be 
made up of lighter elements—like 
hydrogen. Scientists have long 
believed that strong winds may 
have ripped these lighter elements 
from the stellar envelope. But 
no one has determined how this 
phenomenon might affect the Wolf-
Rayet stars’ end-of-life program. 
Until now.

Examining a Wolf-Rayet star’s 
demise—the first supernova of this 
type ever observed—Prof. Gal-Yam 
and his colleagues discovered 
that elements emitted from the 
explosion included relatively heavy 

elements, supporting the idea that 
lighter elements, once part of the 
stellar envelope, had indeed been 
stripped away. However, this same 
star was far more massive than the 
amount of dispersed matter would 
indicate. These findings suggest 
that, once nuclear fusion was 
exhausted, some mass was released 
into space, while the rest was drawn 
to the star’s center, forming a 
black hole.

“Although they take place very 
far away, supernovae have a direct 
impact on our lives, freeing the 
elements from which everything 
in the Universe is created, 
including ourselves,” Prof. Gal-
Yam says. “This is what I am 
personally interested in—where 
did all of this come from—and 
I want to be able to answer this 
question as best and as accurately 
as I can.” //

Prof. Avishay Gal-Yam

Prof. Avishay Gal-Yam is supported by:
 f André Deloro Institute for Advanced Research in Space and Optics, which 
he heads
 f Norman E Alexander Family M Foundation ULTRASAT Data Center Fund

 f Helen Kimmel Center for Planetary Science
 f Schwartz/Reisman Collaborative Science Program
 f Prof. Gal-Yam is the incumbent of the Arlyn Imberman Professorial Chair

10 11

W
EI

ZM
A

N
N

 M
A

G
A

ZI
N

E

דע
מ

ל
מן 

יצ
 ו

ון
מכ

№
 2

1 
• 

SP
RI

N
G

 2
02

2
SC

IE
N

CE
 H

IG
H

LI
G

H
TS



Two-way cellular radio 
How cellular components keep in touch

E volutionary biologists believe 
that mitochondria, membrane-
bound organelles that convert 

cellular energy, may have evolved 
from a lonely bacterium that 
was suddenly swallowed up by 
another ancient life form. This 
bacterium―a nascent organelle―
had to figure out how to get along 
with its neighbors, something that 
modern mitochondria have been 
doing ever since. Now, research in 

the lab of Prof. Maya Schuldiner 
of the Department of Molecular 
Genetics has revealed how 
mitochondria maintain an open 
channel of communication with the 
most important organelle of all: the 
cellular nucleus.

Previous work in the 
Schuldiner lab identified 

“tethering sites” that enable 
organelles to get in touch and “talk” 
amongst themselves. However, the 

communication channels between 
mitochondria and the nucleus―
which holds DNA and directs 
gene activation―were poorly 
understood.  

Experiments led by Dr. Michal 
Eisenberg-Bord and PhD student 
Naama Zung in the Schuldiner lab 
revealed the existence of Cnm1, a 
protein that allows mitochondria 
to link up with the nucleus, and 
to open a channel of two-way 
communication. The scientists 
also found a regulatory 
mechanism that modulates 
this process.

“Breakdown in inter-organelle 
communication contributes 
to cancer, neurodegeneration, 
insulin resistance, obesity, 
and even the aging of tissues,” 
Prof. Schuldiner says. “By revealing 
how organelles stay connected on 
the most basic level, our work may 
contribute to drug development, 
as well as other fields of applied 
biomedicine.” //

generation, vaccine (called 
PreHevbrio in the US), based 
on results from two clinical 
trials. In those studies, subjects 
who received the PreHevbrio 
vaccine had higher rates of 
serioprotection (antibody levels 
needed to protect from infection), 
which they achieved faster, when 
compared to those who had 
received the first-generation 

vaccine. PreHevbrio also worked 
better in individuals who had 
little or no response to the first-
generation vaccine.

Indeed, the implications 
for Prof. Shaul’s antigen particle 
go further than preventing 
HBV. The vaccine’s increased 
effectiveness against the virus 
has the potential to dramatically 
reduce the occurrence of liver 

cancer in the future. In addition, 
VBI is currently carrying out 
clinical trials to test the vaccine as a 
treatment for those who are already 
infected with HBV.

When asked how he feels about 
the impact of his work, Prof. Shaul 
quietly says, “I am happy to be 
able to help people, and that 
my research brought me to this 
point.” //

Prof. Maya Schuldiner is supported by:
 f Blythe Brenden-Mann Foundation
 f Kekst Family Institute for Medical Genetics
 f David and Fela Shapell Family Center for Genetic Disorders Research

 f Prof. Schuldiner is the incumbent of the Dr. Gil Omenn and Martha Darling 
Professorial Chair in Molecular Genetics

Prof. Yosef Shaul is supported by:  f Sergio Lombroso Award in Cancer Research
 f Moross Integrated Cancer Center
 f Sagol Institute for Longevity Research

Spiking the particle
FDA approves third-generation hepatitis B 

vaccine based on Weizmann research

P rof. Yosef Shaul was a postdoc at 
the University of California, San 
Francisco in the 1980s when he 

read about the recently discovered 
genome of the hepatitis B virus 
(HBV). Already widely associated 
with liver cancer, the virus turned 
out to be a tiny DNA virus which 
uses RNA to replicate.

“At the level of basic science it 
was very important. We had never 
seen this kind of virus before with 
its unique type of genome and life-
cycle,” says Prof. Shaul, now in the 
Department of Molecular Genetics 
at the Weizmann Institute. His 
lifelong quest to understand the 
mechanisms of the virus, and its 
connection to liver cancer, has led 
to some remarkable discoveries—
not least an extremely effective 
vaccine against HBV, recently 
approved by the US Food and Drug 
Administration (FDA).

Empty on the inside
Hepatitis B is a potentially life-
threatening virus which attacks 
the liver, causing both acute 
and chronic disease. It is most 
commonly transmitted from 
mother to child during birth, or 
in children up to five years old, 
through their exposure to infected 
blood. Adults contract the virus 
via contact with blood or other 
bodily fluids. The World Health 
Organization estimates that 
296 million people are living with 
chronic hepatitis B, with 1.5 million 
new infections each year, and an 
estimated 820,000 deaths per year 
(mostly from HBV-related cirrhosis 
and liver cancer).

The virus enters the body’s 
cells using surface antigens—the 
spike proteins that the world 
came to understand through the 
coronavirus. However, unlike the 
coronavirus, which has one spike, 

HBV has three spikes—short, 
medium, and long. As a molecular 
geneticist, Prof. Shaul wanted to 
understand how one tiny HBV 
gene could produce three different 
spikes. In the process of finding 
out, he invented a particle which 
looks like the virus on the outside 
(containing all three spikes), but 
is empty on the inside, i.e. does 
not contain any genetic elements, 
and therefore is very safe. He then 
realized that this new discovery 
could make a much more effective 
alternative to the first generation 
(one-spiked) HBV vaccine.

From a particle to a 
vaccine and beyond

Prof. Shaul contacted Yeda R&D, 
the tech transfer arm of the 
Weizmann Institute. At that time, 
BTG, the only biotech company 
in Israel was not interested in the 
3-antigen empty particles because 
of the expense—Prof. Shaul’s 
surface antigen particle is made 
using a mammalian cell line, and 
therefore much more expensive 

than the first generation HBV 
vaccine, produced using yeast 
cells. However, an agreement 
was eventually signed between 
Yeda and BTG in 1988, allowing 
the company to develop the new 
vaccine, which was approved for 
use in Israel in 2000. Researchers 
continued to study the effectiveness 
of the vaccine and, as Prof. Shaul 
explains, clinical trials showed 
that “the vaccine was so effective, 
it could not be ignored.” With HBV 
carriers and liver cancer on the 
rise worldwide, and a subgroup 
of the population not responding 
to the first-generation vaccine, 
the US-based pharmaceutical 
company, VBI Vaccines, decided to 
try for approval in the US, Europe, 
UK, and Canada. This included 
renovating their laboratories 
in Israel, where the vaccine 
had originally been produced 
and approved for use, to meet 
FDA standards.  

This past December, the 
FDA announced its approval 
of the 3-antigen, or third 

Prof. Yosef Shaul
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The joy of exploring, 
the art of giving

Philanthropic leaders Bob and Renée Drake reflect 
on a decades-long friendship with the Institute, and 

deep connections with Weizmann scientists

by Tamar Morad

Bob and Renée Drake’s devotion 
to science is matched only by 
their passion for art. But there’s 
no competition here. In fact, their 
dual passions share important 
common threads.

The Drakes, who live in 
Wassenaar, the Netherlands—
outside of Amsterdam and not far 
from The Hague—are collectors 
of contemporary art, but with 
a special twist. Investing some 
40 hours a week on identifying 
an eclectic collection of 

contemporary art, the Drakes look 
for the artists behind the creations. 
Once they have bought a piece, 
they like to follow the artist, and 
sometimes display several works 
in chronological order. Their 
collection can be viewed in their 
private space in the back garden 
of their home, and they regularly 
lend works to exhibitions around 
the world. The trajectory of 
artistic growth and development 
is equally exciting to them, they 
say, as the pieces themselves. So 
are the bonds they create with 
the artists.

“We love contemporary art 
not only because of how it looks 
when it meets the eye, but in many 
cases the beauty and meaning is 
only truly understandable once 

we engage in conversation with 
the artist, and then often it’s 
an epiphany,” says Bob Drake. 

“Science is very similar. It requires 
digging for the truth, and both in 
the scientist’s own research and in 
our conversations with Weizmann 
scientists over time, the brilliance 
and insight becomes evident.”

Born and raised in Cape Town, 
South Africa, Renée infused art 
into their lives—a passion passed 
down to her from her mother, who 
took her on whirlwind trips to 

museums at every opportunity 
they had to travel to Europe during 
the apartheid era. It was Bob who 
brought the Weizmann Institute 
into their shared world, after the 
first seeds of the relationship 
with the Institute were laid by 
his grandmother and mother 
decades before.

Together, Bob and Renée 
champion both endeavors, 
centered around a mutual passion 
for exploring mystery, revealing 
new truths, and building lifelong 
relationships with “some of the 
most creative people on Earth,” 
says Renée.

Immeasurable impact
The Drakes are parents to four 
children residing in four countries, 

and longtime philanthropists 
whose connection with the Institute 
is punctuated by a series of deep 
and lasting relationships with 
scientists they have supported and 
come to know throughout the years. 
And their involvement has not 
gone unnoticed. Erica Drake, Bob’s 
late mother, received an honorary 
doctorate from the Institute 
in 2000. Today, Bob is a Life 
Member and the Vice Chair of the 
International Board, and Chairman 
of the European Committee of the 
Weizmann Institute of Science 
(ECWIS). He was awarded a PhD 
honoris causa in 2008. Renée 
will receive an honorary doctorate 
in 2023.

“Bob and Renée’s contribution 
to the Weizmann Institute is 
unique: They give, they lead, they 
invest their time and their minds 
and their resources in helping 
make this institution as great as it 
can possibly be,” says Weizmann 
Institute President Prof. Alon Chen. 

“Their impact is immeasurable.”
Bob is also chairing the 

2022 Global Gathering of the 
Weizmann Institute in Switzerland 
in May, which will celebrate 
Weizmann science and lay out the 
Institute’s vision for the future. 
The four-day event—twice delayed 
because of the COVID-19 pan-
demic—will also highlight the 
historic role of European friends in 
advancing Weizmann science, and 
in particular the dramatic expan-
sion of the European Committee 
network in recent years. The latter 
is, in no small part, a reflection 
of the Drakes’ dedicated leader-
ship, including in directing 
philanthropic gifts from European 
friends to the Institute across many 
areas of science.

“I always talk about being 
bitten by the Weizmann 
bug,” says Bob. “I’ve tried 
to get as many people as 
I can infected with the same 
excitement. Once you’re bitten, 
it’s with you for life—and it’s a 
wonderful thing.”

Artwork on the Drake property in the Netherlands.
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A bond across time 
and borders

In 1939, a young Erica (long before 
she was a Drake) traveled with her 
parents from their home in the 
Netherlands to South America on a 
vacation cruise. Two days into their 
return voyage, World War II broke 
out and their British ship turned 
around, forcing all non-British 
passengers to disembark in Rio 
de Janeiro, before it sailed back 
to England.

The turn of events saved 
their lives, but the family found 
itself in a new country, having to 
start over completely. They soon 
learned that the Nazis had taken 
over their house in Wassenaar and 
used it as a local headquarters 
throughout the war. Focused on the 
future, the family expanded their 
grain production and distribution 
business (which they had begun 
in the Netherlands), a profitable 
enterprise with worldwide reach. 

They made their way to 
Buenos Aires, and in the tight-knit 
Jewish circle of the Argentinian 
capital, Erica, her brother, and her 
parents befriended another Jewish 
family, the Mirelmans, who had 
brought their successful textile 
business over from Switzerland 
years earlier. The Mirelmans 
helped numerous Jewish refugees 

from Europe integrate into 
Argentina and rebuild their lives 
and livelihoods, Erica’s family 
among them. The head of the 
clan, José Mirelman, was an avid 
Zionist who spent the years leading 
up to the establishment of the 
State of Israel purchasing and 
shipping arms for the Irgun, the 
Zionist paramilitary organization 

that operated in British Mandate 
Palestine. 

In 1949, José moved with 
his wife and four children to 
Israel, and continued to keep in 
touch with Erica, who eventually 
married Henry Drake and settled 
in New York, where Bob was born 

and raised. Years later,  José’s son 
David became a professor at the 
Weizmann Institute. 

“My father would travel 
back to Argentina frequently, to 
raise funds among Argentinian 

Jews for various causes in 
Israel,” recalls Prof. David 
Mirelman, now a Professor 
Emeritus in the Department of 
Biomolecular Sciences. “Once 
I became a student and then 
a scientist at Weizmann, my 
father became an unofficial 
ambassador for the Institute in 
Argentina.” 

Bob’s grandmother, Erna 
Mayer Wolf, and later his mother, 
Erica, were among those first loyal 
Argentinian supporters the elder 
Mirelman recruited; many of them 
gave generously and anonymously 
without ever having stepped foot on 
the Weizmann campus. 

When Henry Drake became 
terminally ill with cancer in the 
1980s, he was hospitalized at 
Memorial Sloan Kettering Cancer 
Center in Manhattan. Among the 
physicians and researchers who 
assisted with his case was a young 
Yair Reisner, who had received 
his PhD from Weizmann and was 
then doing postdoctoral research 
at Sloan Kettering. Reisner was 
beginning what would become a 
world-class career in bone marrow 
transplantation immunology; his 
studies paved the way for bone 
marrow transplantation without a 
matched donor—a breakthrough 
that has saved countless lives. 

By the late 1980s, at 
Prof. Mirelman’s encouragement, 
Erica made her first trip to Israel, 
and to the Weizmann campus, 
where she met Institute Professor 
Haim Harari, who was then 
President. She made her first major 
gift soon after, in 1989, in the form 
of an endowment created jointly 
with Bob and Renée, and named 
for Bob’s late father: the Henry 
H. Drake Professorial Chair of 
Immunology. Again, the Mirelman 
influence came into play: David 
recommended Prof. Reisner, 
then a full professor in the 
Department of Immunology, as the 
first incumbent.

The Drake and Reisner 
families then began a decades-
long friendship that lasts to this 
day. Prof. Reisner is now Professor 
Emeritus at Weizmann and is 
leading a lab at the University of 
Texas MD Anderson Cancer Center 
in Houston.

“The Drake family is not 
only special in their remarkable 
generosity, but also in their unique 
modesty—reluctant to mention 
their numerous contributions 
to Israel in general and to the 

Weizmann Institute in particular,” 
says Prof. Reisner. “A good example 
was their donation for a new 
auditorium serving the Davidson 
Institute. They declined to use 
their name, and after extensive 
discussion they agreed to use the 
Hebrew translation of their name: 

Habarvaz, which means ‘duck’ and 
always generates curiosity and 
a laugh—perfect for the young 
students who come through the 
Davidson Institute. On a personal 
note, my wife Eilat and I are 
gratified that the interaction of the 
Drake family with our entire family 
reaches beyond their support of 
my research. They are wonderful 
people and our numerous meetings 
in Israel and abroad, for more than 
two decades, have continuously 
enriched our personal life.”

Poetic justice
Erica Drake lived out her life in 
New York, and like most European 
Jewish refugees, never considered 
returning to her childhood home. 
But unlike most, she and her 
relatives created and maintained 
a connection with the family who 
subsequently bought and lived in 
their house after the Nazis left. Bob 
settled in Europe to help run the 

Drake family business, and after 
he married Renée, the couple saw 
their future in the Netherlands. 
They approached the home’s owner 
and made an offer.

Today, the Drake residence is a 
vibrant hub of activity, a stunning 
architectural creation in its own 

right, including a studio and 
residence for artists in the house 
next door, following their recent 
establishment of an international 
artists’ residency. The property 
is continuously abuzz with 
fundraising and community events 
on behalf of the arts, sciences, the 
Jewish community, and Israel. 
They also established a children’s 
theater project called Habarvaz 
Theater, which now comprises four 
branches throughout Israel. 

“I believe that our busy lives, 
and being engaged with the world 
as we are, right here in Erica’s 
childhood house, is a form of poetic 
justice for her and her family,” 
says Renée.

The Drakes agree that 
their connection to Weizmann 
is a very personal one, driven 
by relationships with Institute 
management and scientists, a deep 
appreciation for basic research, and 
a strong belief in the role of a global 

community that both supports and 
champions Israeli and Weizmann 
science. When Erica established an 
endowed fund for Prof. Mirelman’s 
research in infectious disease, 
microbiology, and parasitology in 
1999, it was a gesture that reflected 
the Drakes’ decades-long personal 

ties to the Mirelman family. 
Their establishment of the 

Habarvaz Auditorium at the 
Davidson Institute of Science 
Education, and the EKARD 
Research School of Biological 
Science at the Feinberg Graduate 
School, “reflect our commitment to 
education,” says Bob. “Everything 
we give to—whether it’s art or 
science or anything else—always 
has a focus on education, and 
nourishing the next generation.” 
The couple’s most recent gift, which 
established the EKARD Institute for 
Cancer Diagnosis Research at the 
Moross Integrated Cancer Center, 
represents another way they have 
memorialized Henry Drake, while 
investing in future generations 
of scientists.

The common denominator
Another personal connection 
was created at sea—on a Science 
at Sea cruise hosted by the 

Artwork on the Drake property in the Netherlands.

“I always talk about being bitten by the Weizmann 
bug,” says Bob. “I’ve tried to get as many people 

as I can infected with the same excitement. 
Once you’re bitten, it’s with you for life—and it’s 

a wonderful thing.”
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American Committee in 2004. 
It was then that they heard from 
Prof. Reshef Tenne about his 
research on nanotechnology, and 
became excited about its potential 
applications. (Indeed, the research 
has led to the development of new 
lubricants that are used for the 
automobile and other industries.) 

Prof. Tenne, who is now Professor 
Emeritus, remembers Bob pulling 
him aside and offering to endow a 
new chair. 

“It was one of the most beau-
tiful spots—next to a Roman 
amphitheater on the Turkish 
Aegean coast and with an orchestra 
playing classical music in the back-
ground,” he recalls. “The honor 
was immense and the setting made 
the moment unforgettable.”

The Drake Family Professorial 
Chair in Nanotechnology is now 
held by Prof. Ernesto Joselevich—
and with that choice came yet 
another twist that accentuated 
home and family. Natives of 

Buenos Aires, Prof. Joselevich’s 
family was also part of the nucleus 
of Argentinian Jews who provided 
a backbone of support for pre-
state Israel. In fact, the materials 
scientist recently discovered 
evidence in the Yad Chaim 
Weizmann Archives that his great 
grandfather, Jacobo Joselevich, 

a prominent figure in the 
Jewish Argentinian community, 
personally corresponded with 
Dr. Chaim Weizmann, the 
Institute’s founder and Israel’s 
first President, generating 
support for Dr. Weizmann’s 
Jewish nation-building among 
Argentinian Jews.

“The connection to the Drake 
family through my chair not 
only enhances my ability to do 
science, but it is fulfilling to me 
on a personal level, because it 
creates a full circle to my roots 
and is a constant reminder of 
the importance of the Diaspora 
network in ensuring the 

future of Israeli science,” says 
Prof. Joselevich.

Meanwhile, the Drakes’ first 
chair has moved to Prof. Steffen 
Jung, following Prof. Reisner’s 
retirement. Prof. Jung’s research 
focuses on innate immune cells, 
so-called macrophages, which are 
key players in development and 
health, and serve as key defenders 
against pathogenic invaders. 

“The Weizmann Institute 
is famous for its curiosity-
driven basic research, and it is 
indeed often serendipity that 
results in significant scientific 
breakthroughs,” says Prof. Jung. 

“This is a risky but often fruitful 
approach, and it critically relies 
on continuous philanthropic 
support like that which the 
Drakes provide.”

Bob’s steadfast leadership 
in Europe has been the source of 
major Weizmann “friend-raising,” 
as he calls it—a play on the word 
fundraising—which he sees as of 
primary importance. 

“For more than 10 years, I’ve 
been working as a close partner 
with Bob in Europe. One of the 
most impressive things about his 
leadership has been his ability to 
find a common denominator across 
the diverse and many European 
countries and cultures,” says Zohar 
Menshes, Executive Vice President 
of the European Committee. “This 
talent, which is related to his 
unique diplomatic skills and team-
based approach to working, has led 
to a cohesive, consensual vision for 
Europe on behalf of the Weizmann 
Institute, and in thoughtful 
coordination with our worldwide 
network.” //

“The connection to the Drake family through my chair not only enhances my 
ability to do science, but it is fulfilling to me on a personal level, because it 

creates a full circle to my roots and is a constant reminder of the importance 
of the Diaspora network in ensuring the future of Israeli science,”  

says Prof. Ernesto Joselevich.

Building a home for the brain
Transformational gift from the Azrieli Foundation will 

advance neuroscience further than ever before

T he Weizmann Institute 
of Science was thrilled to 
announce a lead philanthropic 

donation from the Azrieli 
Foundation to establish the 
Azrieli Institute for Brain and 
Neural Sciences—Weizmann’s 
neuroscience flagship project, 
which will catalyze transformative 
brain research. The magnanimous 
gift was announced at the 
opening ceremony of the 73rd 
Annual General Meeting of 
the International Board of 
the Weizmann Institute, in 

the presence of Isaac Herzog, 
President of the State of Israel, 
Danna Azrieli, Co-Chair of the 
Azrieli Foundation Israel, and 
Weizmann scientists, supporters, 
and International Board 
members. Dr. Naomi Azrieli, 
Chair and CEO of the Azrieli 
Foundation, Stephanie Azrieli, 
Dr. Sharon Azrieli and Cathy 
Beck, Chair of the International 
Board of the Weizmann Institute, 
joined virtually from Montreal 
at a special event hosted by 
Weizmann Canada.

The Azrieli Foundation 
is a longstanding champion 
of the Weizmann Institute, 
advancing a range of research 
related to biomedical and life 
sciences, including state-of-the-
art technology.

The new Azrieli Institute 
will promote the full spectrum 
of neuroscience research—from 
basic, curiosity-driven studies to 
translational work of high clinical 
relevance—with global impact. 
The donation will also enable 
the construction of a modern 
building that will serve as a hub for 
neuroscience activities, facilities, 
and the latest technologies.

“The new Azrieli Institute 
for Brain and Neural Sciences 
embodies one of the Weizmann 
Institute’s fundamental values—
interdisciplinary collaboration,” 
said Weizmann Institute President, 
Prof. Alon Chen. “It will create 
a home for all the Weizmann 
researchers studying neuroscience, 
who will, under one roof, work 
together to gain a detailed 
understanding of how the brain 
develops and how it functions.” 

“The Azrieli Foundation seeks 
to nurture networks of excellence 
and out-of-the-box thinking, and 
we are passionate about supporting 
the next generation of researchers,” 
said Dr. Naomi Azrieli. 

Her sister Danna Azrieli added, 
“As builders, we open doors literally 
and metaphorically, so we are 
thrilled that the Azrieli Institute 
for Brain and Neural Sciences will 
enable these brilliant scientists to 
explore brain research.”

The Weizmann Institute of 
Science is profoundly grateful 
to the Azrieli Foundation for 
their tremendous commitment 
to advancing brain science and 
technology. //Standing, from left: Danna, Naomi, and Sharon Azrieli. Seated: Stephanie Azrieli.

Dr. Naomi Azrieli at the announcement in Montreal occurring concurrently with the 
announcement in Rehovot by Prof. Alon Chen and Danna Azrieli.
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Advancing AI and 
smart materials

A s the Weizmann Institute launches its artificial 
intelligence flagship project, Institute 
Prof. Ruth Arnon and her husband Dr. Uriel 

Arnon have made a substantial gift to support 
research in AI and smart materials.

A scientific tool that has already made a 
revolutionary impact on the world, artificial 
intelligence is proving ever more essential for 
the advancement of a wide range of research 
fields—from drug discovery and personalized 
medicine, to climate modeling and environmental 
protection. In earmarking their gift for AI tools to 

enhance the nanomaterials of tomorrow, Prof. Ruth 
Arnon and Dr. Uri Arnon are helping to position 
Weizmann as a global leader in the development of 
artificial intelligence. 

The Arnons are mainstays of the Weizmann 
community and have for decades invested in the 
future of Israeli science and scientists through 
philanthropic support for youth education. They 
previously gave a transformational gift to establish 
the Ruth and Uriel Arnon Science Education 
Campus on the grounds of the Weizmann 
Institute—a beautifully crafted space where 
hundreds of high school students gather every year 
to study, conduct experiments, and share ideas. 
The Arnons’ donation to AI and smart materials 
reinforces their commitment to the science of 
tomorrow, as Big Data in the service of scientific 
discovery is the future. //

From bench to 
(pediatric) bedside

I n December, a celebratory summit took place 
between Weizmann biomedical researchers 
and their colleagues at the Schneider Children’s 

Medical Center in Israel — one of the world’s 
leading children’s hospitals. The virtual meeting 
marked the launch of an exciting initiative 
devoted to translational medical research: the 
Dr. Gilbert S. Omenn and Martha A. Darling 
Weizmann Institute - Schneider Hospital 
Fund for Clinical Breakthroughs Through 
Scientific Collaborations.

Held in the presence of longtime Weizmann 
friends and President’s Circle members Dr. Gil 
Omenn and Martha Darling of Michigan, who 
established the Fund, the meeting featured 
presentations and a lively discussion on how 
the collaboration is advancing the treatment of 
pediatric illnesses, as well as improved methods 
for diagnosis and disease prevention. 

Weizmann participants included President 
Prof. Alon Chen, Prof. Maya Schuldiner, 
Prof. Ayelet Erez, and Dr. Ruth Scherz-Shouval. 
The Schneider team included hospital CEO 
Dr. Efrat Bron-Harlev, as well as leading 
physicians, division heads, and Board members.

Dr. Omenn is a Life Member of the Institute’s 
International Board and a National Board 
Member of the American Committee. The couple 
established the Leah Omenn Career Development 
Chair in 2013 in honor of Gil’s mother, and 
created the Dr. Gil Omenn and Martha Darling 
Professorial Chair in Molecular Genetics in 2016. 
They also support the annual Ephraim Katzir 
Lecture at the Davidson Institute of Science 
Education, among other philanthropic activities. 

The Weizmann Institute thanks 
Dr. Gil Omenn and Martha Darling for their 
magnanimous gift to initiate collaborative 
research, from bench to bedside. “We are 
passionate about science, children, and 
excellence,” Gil and Martha said, adding that they 

“are proud to invest in the Weizmann - Schneider 
Collaboration for Clinical Breakthroughs.” //

A quantum leap for the 
Frontiers building

Dr. Mark Alexander is helping to lay the foundation  
for the physics of the future

T he Weizmann Institute’s 
Frontiers of the Universe 
flagship project—which aims 

to transform our understanding 
of how the Universe works, from 
the tiniest subatomic particles 
to the largest galaxies—recently 
received a major boost from 
longstanding American Committee 
leader and Board member Dr. Mark 
Alexander. On behalf of the 
Norman E. Alexander Family M 
Foundation, the New York-area 
International Board member made 
a magnanimous pledge to support 
the construction of the state-of-the-
art Frontiers building, allowing 
the Institute to break ground and 
begin erecting the new facility 
on campus.

One of the Institute’s 
largest and most ambitious 

projects to date, Frontiers will 
bring Weizmann’s brightest 
physicists and astrophysicists 
together under one roof, within 
six centers of excellence—
providing them with the tools 
and resources they need to 
contribute new insight into the 
central questions of physics, 
develop new technologies 
with wide-ranging practical 
applications, and inspire and 
educate a new generation of 
young scientists in Israel.

Upon receiving an honorary 
PhD from the Institute in the fall, 
Dr. Alexander reflected on his 
personal interest in exploring outer 
space: “As a kid, I always wanted 
to be an astronaut, but needless to 
say, that never happened. And yet, 
over 50 years later, here I’m given 

the opportunity to participate 
in the amazing Frontiers of the 
Universe project.”

The Weizmann Institute is 
deeply grateful to Dr. Alexander 
for this tremendous gift, which 
names the building—the latest 
in a long list of visionary and 
impactful donations from the 
Norman E. Alexander Family 
M Foundation, including 
contributions to ULTRASAT (an 
innovative, Weizmann-designed 
satellite within the Frontiers 
framework), the Weizmann 
Coronavirus Response Fund, 
and the establishment of a 
wing in the new André Deloro 
Building for Advanced and 
Intelligent Materials, which will 
support quantum chemistry 
research. //

Dr. Mark Alexander and Yee Wah Gregoire
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A PHYSICal meeting place for the minds

T hanks to a gift from the 
Dyna and Fala Weinstock 
Charitable Trust in the United 

Kingdom, Weizmann students 
will soon have a modern and 
versatile space to meet in the 
Nella and Leon Benoziyo Physics 
Building on campus. The Dyna 
and Fala Weinstock Student 
Lounge will serve as an ‘idea 

incubator’ and a collaborative 
hub, bringing together some of 
the brightest young minds in 
physics to exchange ideas, share 
their research, and partner on 
new projects.

The well-lit meeting space 
has been thoughtfully designed 
to enable interdisciplinary 
discourse, with areas carved out 

for one-on-one discussions or 
gatherings for groups of various 
sizes. Audiovisual capabilities will 
also be available for idea-sharing 
during meetings. Rounding 
out the multi-use lounge will 
be a clean and contemporary 
kitchen, which will provide 
refreshment and food preparation 
options. //

The power of positive thinking

A visionary gift from Valeria 
Rosenbloom of Montreal, 
Canada has enabled the 

establishment of the Mike 
and Valeria Rosenbloom 
Center for Research on 
Positive Neuroscience—one 
of the 12 centers in the new 
Azrieli Institute for Brain and 
Neural Sciences, Weizmann’s 
flagship initiative.

A treasured friend of the 
Weizmann Institute, Valeria and 
her husband Mike’s (z”l) support 
for cancer and neuroscience 
research and scholarship has had 
a tremendous impact on both our 
scientists and students.

The Rosenbloom Center for 
Research on Positive Neuroscience 
will launch investigations on 
human resilience to the stresses of 
modern life, individual differences 
in how we overcome trauma, injury, 
and age-related deficits, and the 
most outstanding examples of 

human intelligence and social 
collaboration. While mental 
resilience to chronic stress is a 
topic of perennial importance, it 
feels particularly pertinent right 
now, as people worldwide have 
been forced to cope with seemingly 
unending isolation and restrictions 
on movement due to the ongoing 
pandemic. This center will nurture 
research on human flourishing—
despite and even in the face of such 
great challenges.

“The curiosity-driven research 
that is the fundamental essence of 
Weizmann, is perfectly aligned with 
what I believe—and with what Mike 
also believed—will lead to more 
discoveries,” Valeria said. “Nutrition, 
lifestyle, clean water, air pollution, 
sunlight, sleep, social interaction 
and many other elements have an 
impact on our brains and our overall 
health, and I am very proud that this 
new center will help us to get a bet-
ter understanding of why.” //

Exploring the neural/immune interface

T he Weizmann Institute 
of Science is delighted to 
announce a pledge from 

Larry and Andi Wolfe to establish 
the Andrea L. and Lawrence A. 
Wolfe Family Center for Research 
on Neuroimmunology and 
Neuromodulation—a pillar of 
Weizmann’s neuroscience flagship, 
the Azrieli Institute for Brain and 
Neural Sciences. 

The brain is considered the 
final frontier of human biology. 
The immune system serves as 
the body’s guardian, vigilantly 
patrolling for invading pathogens 
and toxins to destroy. The interface 
between these systems is of 
tremendous importance, as 
malfunctions in either can 
have devastating consequences. 
Understanding the neural/immune 
interface and learning how to 
manipulate or modulate brain 
activity are scientific and clinical 
goals lying at the farthest edge of 
that final frontier. 

The Institute gratefully 
acknowledges the extraordinary 
commitment of Larry and 
Andi Wolfe to establish this 
new center, which will support 

the use of innovative tools and 
technologies to study interactions 
among neurons, neural tissue, 
and immune cells. The Center 
will establish a platform for 
Weizmann neuroscientists to 
investigate brain development, 
disease, and degeneration, with 
the aim of understanding and 
modulating the neural/immune 
interface to enhance healthy 
brain function.

Prof. Eran Hornstein from 
the Department of Molecular 
Genetics—and head of the 
new Department of Molecular 

Neuroscience—will lead 
the Center.

“Philanthropy is about making 
an impact, and we know that 
supporting the Weizmann Institute 
is an investment that will fuel 
extraordinary progress in this 
critical area of research for gene-
rations to come,” said Andi and 
Larry Wolfe.  “Neuroimmunology 
holds the vast potential to change 
and save so many lives, and we 
are thrilled the Center will be in 
the talented hands of Prof. Eran 
Hornstein and his team of fellow 
Weizmann scientists.” //

A safe haven for scientists
The Institute opens its doors and labs to researchers from Ukraine, Russia

T he Weizmann Institute has 
launched emergency programs 
to help students and scientists 

from Ukraine and Russia to 
continue carrying out their 
scientific research. 

The Institute is offering 
grants to Visiting Scientists 
to enable them to continue 
their research at the 
Weizmann Institute, for up to 
three months.

Researchers in the fields of 
life sciences, chemistry, physics, 
mathematics and computer 
science, and science teaching 
will be assisted by the Weizmann 
Institute in coming to Israel 
and will be provided airfare, 
accommodation, financial support 
and laboratory space for the 
duration of their stay. 

In addition, the Institute’s 
Feinberg Graduate School is 

sponsoring a visiting students 
program, eligible to graduate and 
advanced undergraduate students 
as well as postdoctoral researchers 
from Ukraine and Russia in 
the research fields listed above. 
Visiting students and postdocs 
will be hosted by a Weizmann 
lab, receive a monthly allowance 
for up to six months, and have 
their housing and airfare costs 
covered. //

Prof. Israel Bar-Joseph, Andi and Larry Wolfe, ACWIS CEO Dave Doneson.

Valeria Rosenbloom and her late husband, Mike
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by Anne Sperling 

P asswords, puzzles, encryptions, 
and keys—such have been 
the weapons used in battle 

between code makers and breakers 
for millennia. The last century—the 

first century of the electronic computer, 
computer networks, and wireless 
communication—has seen a meteoric 

rise in the sophistication of both secrecy 
and decipherment, and that upsurge is 

only accelerating as we enter the quantum 
age. These intricacies of modern-day 

communication and information sharing 
affect so many aspects of our day-to-day 

lives, and so it follows that cryptography has 
captured the imagination of Weizmann 

scientists—with implications for privacy, 
fairness, and security in healthcare, 
legislation, finance, banking, and beyond.

The beauty of entanglement
“It’s an exciting time to be in the field of cryptography,” says 
Dr. Rotem Arnon-Friedman, a recent recruit to the Department 

of Physics of Complex Systems. Dr. Arnon-Friedman tackles one 
of the basic security questions in quantum cryptography: how to 

create a shared secret key—an encryption/decryption scheme—that 
is impossible to crack, even if the hacker is able to manipulate the 

communications and has access to a quantum computer.
This secret key is based on the status of sets of ‘entangled’ 

particles (such as atoms or photons) separated by great distances. 
Entanglement is a central component of quantum mechanics. Roughly 

speaking, two systems are said 
to be entangled if the behavior of 

the entire physical system cannot 
be explained by considering each 

of the two subsystems separately.
Furthermore, Dr. Arnon-

Friedman is working on how 
to create secret keys that don’t 

depend on the use of any particular 
device—a process known as device-

independent key distribution. 
What makes this research 

so exciting to her is not only the 
potential power of such systems to Dr. Rotem Arnon-Friedman

The science of secrecy
“Three may keep a secret, if two of them are dead.”  

—Benjamin Franklin, Poor Richard’s Almanack
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ensure privacy and security, but 
the fact that the work involves a 
synergistic partnership between 
theory and experiment. That 
is, theoreticians like Dr. Arnon-
Friedman are refining quantum 
science theories of how to establish 
long-distance entanglement, which 
experimentalists—such as her 
current collaborative partners at 
the University of Chicago—then 
engineer into complex quantum 
systems used in proof-of-concept 
studies. The knowledge gained 
from one group of these ‘entangled’ 
scientists directly guides the work 
of the other group, and vice versa.

Post-quantum  
cryptography

While Dr. Arnon-Friedman focuses 
on entangled pairs of particles 
separated by long distances 
to block quantum-computing 
hackers, Prof. Zvika Brakerski, 
from the Department of Computer 
Science and Applied Mathematics, 
aims to design algorithms and 
hash-based systems that run on 

‘ordinary’ computers, and yet are 
secure against a cryptanalytic 
attack by a quantum computer. 
This work is referred to as post-
quantum cryptography.

In other words, although 
RSA algorithms are near-
impossible to hack using current 
approaches—doing so requires 
solving mathematical problems of 
extreme complexity—the advent 

of quantum computers could 
drastically shorten the cyberattack 
process, thereby compromising 
security. Prof. Brakerski is 
thus working to stay ahead of 
that curve.

Teaching computers how 
to diagnose

But there is more to cryptography 
than making commercial 
ventures secure or being able 
to send secret messages among 
spies—corporate or otherwise. 
Prof. Guy Rothblum, also in the 
Department of Computer Science 
and Applied Mathematics, argues 
that the ‘lens of cryptography’ is 
also relevant to building systems 
and tools that can help us whenever 
there’s an issue of trust between 
two parties, whenever there’s 
a need for authentication and 
privacy protection, and even when 
we are attempting to use ‘big 
data’ analysis to triage the most 
appropriate medical treatment for 
different patients.  

The latter case is especially 
relevant to issues of fairness in 
medicine. By combining big data 
science with genomics, scientists 
and physicians—such as those 
participating in the Weizmann 
Institute’s current collaboration 
with Clalit Health Systems, Israel’s 
largest health maintenance 
organization—aim to personalize 
medicine as precisely as possible. 
Achieving this ambitious goal 
requires access to repositories 
of electronic health records, as 
well as newly acquired data from 
patients’ blood and tissue samples. 
The idea is to use mathematical 
and statistical models of patients’ 
combined data to improve 
diagnosis and personalized 
treatment protocols.

We might assume 
cryptography’s role here relates 
solely to privacy protection, but 
that’s only part of the story. As 
Prof. Rothblum points out, the 

computer models that crunch the 
data do so using sophisticated 
algorithms to ‘teach’ computer 
programs how to diagnose.

But who wrote those 
algorithms? Where do the data 
used in this machine learning 
process come from? Do the data 
accurately reflect minority groups? 
A powerful algorithm may be 
able to accurately predict which 
medicines work best for middle-
aged men, but be highly inaccurate 
when trying to do so for women of 
the same age, or men of different 
ethnicities. Fairness requires 
that algorithms are written and 
programs are trained to account 
for the true variety of patients a 
physician may encounter. This is 
the space in which cryptographers 
like Prof. Rothblum work. 

In effect, although they 
won’t make the final treatment 
decision, such cryptographers 
will illuminate the risks and 
opportunities presented by 
algorithmic decision-making 
systems. 

Trade-offs and data fidelity
The role and purpose of 
cryptography has implications 
beyond healthcare. We live in 
a world increasingly governed 
by computer science—from 
algorithms that select candidates 
for job interviews, to online 
mortgage eligibility calculators. 
This increasing automation isn’t 

a matter of ‘good’ or ‘bad’; it is 
a case of greater efficiency that 
comes from algorithms written by 
humans based on data collected 
from a sampling of other humans. 
And therefore, the algorithms 
may be faulty, or the data may be 
incomplete. While we can improve 
the accuracy of both, it comes at a 
cost: privacy.

But must it be either 
or? Accuracy or privacy? Not 
necessarily, says Prof. Rothblum. 
Sometimes that’s a false choice. It’s 
a case of stepwise trade-offs, not an 
all-or-nothing dilemma. The major 
challenge facing cryptographers 
today and, in the years ahead, is 
to improve cryptographic tools 
so that it will be possible to 
maintain control of one’s personal 
information without unbearable 
risk—even in cases where genomic 
and behavioral data are combined—
by identifying and calculating the 
trade-offs along the way.

Bridging basic and 
applied mathematics

Another way to improve the 
accuracy of algorithms is to protect 
and maintain the fidelity of data 
over time and space.

Both Prof. Rothblum 
and Prof. Irit Dinur—another 
member of the Department of 
Computer Science and Applied 
Mathematics—have investigated 
ways to strengthen the fidelity of 
data transfer. Though it may come 

as a surprise, the solution to such 
a ‘real world’ problem as ‘computer 
glitches’ may actually lie in basic 
science and mathematics.

Prof. Dinur’s approach takes 
root in one of the most well-known 
challenges in math and computer 
science: the P (polynomial) versus 
NP (non-polynomial) time problem. 
The P/NP problem is so daunting, a 
$1 million prize has been offered for 
the first correct solution by the Clay 
Mathematics Institute.

The challenge involves 
problems with a unique 
characteristic: Although it is easy 
to test whether a given solution is 
correct, it is difficult to actually 
calculate a solution. That is, if we 
were given a problem together with 
an appropriate solution, it would 
be relatively easy to verify that the 
solution is correct (think Sudoku—
it is easy to see whether a solution 
to a board is correct or incorrect). 
But if we were only given the 
problem (a Sudoku board with only 
a single number) and had to work 
on finding the solution ourselves, it 
would likely take much longer—so 
long (for some problems), that there 
may be no practical way to come up 
with the correct solution.

No practical solution—that’s 
how complex it can be to ensure 
the fidelity of large data transfers 
involving millions of bits. But is the 
problem truly unsolvable?

Prof. Dinur’s solution—
crafted in collaboration with 
Prof. Alex Lubotsky, newly 
recruited to the Department 

of Mathematics, as well as 
mathematicians at the Hebrew 
University of Jerusalem—is 
based on a multi-dimensional 
calculation that is able to examine 
only a small number of bits, yet 
detect errors in many other bits, 
including those that are “far 
removed” within the file (spatially 
separated among the reams 
of data). For example, reading 
100 bits is enough to test a file 
hundreds of gigabytes in size 
(hundreds of billions of bits). All 
this is done quickly and efficiently, 
with little redundancy.

Further research on such 
‘local testing’ methods may lead 
to the development of more 
sophisticated and effective tools for 

noise resilience in data storage and 
telecommunication. 

“Our starting point was 
completely theoretical,” says 
Prof. Dinur. “The end result is 
exciting because it connects 
abstract mathematics to 
topics that are much more 
practical.” //

Fairness in medicine requires that algorithms 
are written and programs are trained to account 

for the true variety of patients a physician may 
encounter. This is the space in which cryptographers  

like Prof. Guy Rothblum work.

Prof. Guy Rothblum Prof. Irit Dinur Prof. Alex LubotskyProf. Zvika Brakerski

Dr. Rotem Arnon-Friedman is supported by: 
 f Peter and Patricia Gruber Award
 f Dr. Arnon-Friedman is the incumbent of the Daniel E. Koshland Career 
Development Chair

Prof. Irit Dinur is supported by:
 f  Helen and Martin Kimmel Award for Innovative Investigation    
 f  Prof. Dinur is the incumbent of the Dr. Hymie Moross Professorial Chair

Prof. Guy Rothblum is supported by: 
 f Blavatnik Award  
 f TVML Foundation MIT-Weizmann Collaboration Fund26 27
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Postdoc fellowship honors Dr. Angela Merkel

I n a special ceremony held 
at the President’s Residence 
in October 2021 honoring 

Angela Merkel, former 
Chancellor of Germany, 
Israel’s President Isaac Herzog 
announced the Dr. Angela 
Merkel Postdoctoral Fellowship 
for Outstanding Women 
Scientists in Chemical Physics 
at the Weizmann Institute 
of Science.

The scholarship recognizes 
Dr. Merkel’s special friendship 
with the State of Israel and 
her deep commitment to 
scientific research to advance 
the quality of life for all people 
worldwide. //

Charting the career course
A new award for women in science provides guidance 

for postdocs in navigating next steps

T he Weizmann Institute is 
launching a new national 
prize to advance women 

in science: the Women’s 
Postdoctoral Award for Science 
Career Development, which 
will support exceptional Israeli 
women scientists working at 
top-tier institutions abroad in 
the exact and natural sciences. 
Candidates will have completed 
at least one year and no more 
than four years of postdoctoral 
training overseas—a crucial stage, 
as they start attaining research 
results and charting the next 
phase of their professional and 
personal lives.

The award will include a 
generous two-year financial prize 
for fellowship work, a series of 
one-on-one meetings with a career 

consultant, and a travel stipend for 
job interviews in Israel, with an eye 
toward encouraging the women to 
return home to pursue a career in 
Israeli academia.

This new award follows in the 
footsteps of the Israel National 
Postdoctoral Award Program for 
Advancing Women in Science, the 
Weizmann Institute’s trailblazing 
initiative which since 2007 has 
supported over 150 women in 
their first two fellowship years 
at leading international labs—
thanks to pillar funding from the 
Clore Israel Foundation and the 
Charles H. Revson Foundation, 
as well as generous support 
from numerous other donors. 
Nearly 65% of the Women in 
Science postdocs who completed 
their training have gone on 

to faculty-track positions in 
Israeli academia.

Following that program’s 
success, numerous other 
organizations in Israel created 
similar competitive prizes 
for females in the first two 
years of postdoctoral training. 
The Weizmann Institute therefore 
recognized a new need—to support 
these talented researchers in the 
later years of their postings abroad 
and guide them in the next steps of 
their budding careers.

The Women’s Postdoctoral 
Award for Science Career 
Development is administered 
by the Weizmann Institute’s 
Office for the Advancement of 
Women in Science and Gender 
Equality, headed by Prof. Idit 
Shachar. //

From left: First Lady Michal Herzog, Prof. Alon Chen, Dr. Angela Merkel, and President 
of Israel, Isaac Herzog.

Israel Prize awarded to Oded Goldreich
P rof. Oded Goldreich of the 

Department of Computer 
Science and Applied 

Mathematics has received the Israel 
Prize, the country’s highest honor, 
for his outstanding contributions 
to the fields of cryptography and 
complexity theory. His theoretical 
work on pseudo-randomness and 
zero-knowledge proof systems is 
considered fundamental to today’s 
computing technologies. 

The Israel Prize committee 
released a statement which put 
Prof. Goldreich’s outstanding 
research into context, describing 
how he has made fundamental, 
significant contributions to 

computer science theory in a 
wide range of areas. In a career 
spanning more than three 
decades, the committee wrote, 
Prof. Goldreich defined basic 
concepts that advanced new 

paths in computer science 
theory, including randomness, 
probabilistically checkable proofs, 
inapproximability, and property 
testing. He has trained generations 
of students, many of whom have 
gone on to academic careers of 
their own. His many publications 
also hold tremendous influence in 
the field, particularly his seminal 
two-volume book on the basics of 
cryptography. 

Over the course of a 
distinguished career of enormous 
impact, Prof. Goldreich’s work has 
helped establish and strengthen 
Israel’s global leadership in 
computer science theory. //

Rafael Malach named EMET Prize winner

P rof. Emeritus Rafael (Rafi) 
Malach of the Department of 
Brain Sciences was chosen 

as a 2022 recipient of the EMET 
Prize in Life Sciences Bio-
Medicine Award—often referred 
to as ‘Israel’s Nobel Prize’—given 
by the A.M.N. Foundation for 
the Advancement of Science, 
Art and Culture in Israel. He 
is being honored for a lifetime 
of achievements in human 
neuroscience that have greatly 
advanced our understanding of the 
relationship between human brain 
anatomy, neuronal dynamics, 
and cognition. His group’s main 
contributions have been in 
human visual neuroscience and 
the neuronal underpinning of 
spontaneous behavior. 

More specifically, Prof. Malach 
has made major insights into 

the neural basis of how humans 
create visual images, spontaneous 
thoughts, and memories. His 
discoveries have uncovered the 
organization of human visual 
areas in general, and recognition 
processes in particular. The Malach 
group pioneered the utilization of 

functional magnetic resonance 
imaging (fMRI) methods to 
clarify how human brain regions 
contribute to perceptual and 
cognitive functions. The group also 
pioneered the study of the human 
brain under more naturalistic 
conditions, thereby expanding 
our understanding beyond 
conventional, highly controlled 
laboratory settings. Prof. Malach’s 
work has also helped identify 
neural signatures of a variety of 
disorders and conditions.

More recently, he has 
been searching for a universal 
neuronal mechanism underlying 
human creativity and free 
behavior. His findings implicate 
the spontaneously emerging 
fluctuations in cortical activity as 
key players in these fundamentally 
important concepts. //

Prof. Rafael Malach is supported by:

Prof. Oded Goldreich is supported by:

 f Dr. Lou Siminovitch Laboratory for Research in Neurobiology

 f Meyer W. Weisgal Professorial Chair
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Adapting and unraveling life-inspired materials

D r. Ulyana Shimanovich of the 
Department of Molecular 
Chemistry and Materials 

Science was named one of nine 
winners of the FEBS Excellence 
Award for 2021—a new and 
highly competitive program that 
supports research in molecular 
life sciences. Administered by 
the Federation of European 
Biochemical Societies, the FEBS 
Excellence Awards provides a 
three years fund to early-career 
scientists. Dr. Shimanovich and her 
group investigate how biological 

materials in living systems—such 
as the tough, elastic fibrils spun 
by arthropods and silkworms, or 
the amyloid protein fibers that 

accumulate to form plaques in 
brains of patients with Alzheimer’s 
disease—grow, develop, and adapt. 
By utilizing natural building 
blocks in biomaterial synthesis 
experiments, such as proteins, 
peptides, and whole complexes, 
Dr. Shimanovich aims to unravel 
the fundamental processes leading 
either to proper function, or to 
failure and dysfunction. She uses 
techniques and technologies 
ranging from protein chemistry 
and microfluidics, to microscopy 
and spectroscopy. //

Dr. Ulyana Shimanovich is supported by:
 f Peter and Patricia Gruber Award
 f Perlman Family Foundation Founded by Anita and 
Louis Perlman C-AIM Young Scientist Fund

 f Schwartz/Reisman Collaborative Science Program

Powerful predictions for material design

D r. Sivan Refaely-Abramson has 
been awarded the Krill Prize 
for Excellence in Scientific 

Research for her innovative work 
on new theoretical understandings 
of materials. The Wolf Foundation 
honors the memory of Benjamin 
and Gitla Krill Mansbach 
Shlanger through this annual 
award, established in 2005, which 
recognizes outstanding scientists 
from Israeli universities for 
excellence in their field of study.

Dr. Refaely-Abramson’s 
research in the Department of 
Molecular Chemistry and Materials 
Science focuses on developing and 

applying predictive computational 
approaches for investigating the 

underlying physics dominating 
energetically-excited particle 
processes in materials. For 
example, using large-scale 
advanced computations and 
supercomputers, Dr. Refaely-
Abramson and her team explore 
how the atomic structure in 
materials can lead to efficient 
sunlight conversion and 
energy production that is clean, 
green, and unlimited. Using 
new computational modeling 
techniques, she is also examining 
the intelligent design of quantum 
emitters and materials-based 
quantum computing. //

Dr. Sivan Refaely-Abramson  is supported by:
 f Leah Omenn Career Development Chair
 f Peter and Patricia Gruber Award

Blavatnik awards recognize Weizmann trailblazers

P rof. Ronen Eldan of the 
Department of Mathematics 
and Prof. Noam Stern-

Ginossar of the Department of 
Molecular Genetics have received 
the Blavatnik Award for Young 
Scientists, an annual prize 
awarded by the Blavatnik Family 
Foundation, the New York Academy 
of Sciences, and the Israel Academy 
of Sciences and Humanities. 
It is given to three exceptional 
scientists and engineers aged 
42 and younger in Israel in three 
categories. Prof. Eldan won 
the physical sciences award, 
Prof. Stern-Ginossar won the life 
sciences award, and the chemistry 
prize went to Prof. Menny Shalom 
at the Ben-Gurion University of the 
Negev. Prof. Eldan was recognized 
for his seminal contributions to 
high-dimensional probability, a 

mathematical subject that 
deals with datasets with a very 
large number of variables. He 
has solved longstanding, open 
conjectures in this area, and has 
developed techniques that have 
found wide application across the 
fields of statistics and computer 
science. Prof. Stern-Ginossar 
was recognized for developing 
groundbreaking analytical tools 

to study viral gene regulation 
in cytomegalovirus, a herpes 
virus that infects more than half 
the world’s population. These 
tools, which include the use of 
ribosome profiling to generate 
high-resolution maps of the 
genome, have also been applied 
to characterize the genome of 
SARS-CoV-2, the virus that causes 
COVID-19. //

Prof. Ronen EldanProf. Noam Stern-Ginossar

Prof. Noam Stern-Ginossar is supported by:
 f Miel de Botton
 f Knell Family Center for Microbiology

 f Estate of Emile Mimran 
 f Maurice and Vivienne Wohl Biology Endowment

Prof. Shalev Itzkovitz is supported by:  
 f Helen and Martin Kimmel Institute for Stem Cell Research, which he heads
 f Wolfson Family Charitable Trust

Advancing the health of humankind

P rof. Shalev Itzkovitz 
from the Department of 
Molecular Cell Biology has 

received the 2022 Rappaport 
Prize for Excellence in the 
Field of Biomedical Research. 
The esteemed national prize, 
established over 10 years ago by 
the Bruce and Ruth Rappaport 
Foundation, is awarded annually 
to scientists for outstanding, 
groundbreaking, or innovative 
research that has the potential to 
advance the health of humankind 
and benefit people worldwide. 

Prof. Itzkovitz combines 
powerful systems biology 
approaches to explore human 
biology. These approaches include 
single molecule transcript imaging 
in intact tissues—a method which 

he pioneered—and measurements 
of complete gene expression 
signatures of thousands of 
single cells. With these methods, 
Prof. Itzkovitz maps the spatial 

division of labor among cells in 
mammalian tissues, with the aim 
of identifying how their collective 
behavior serves to achieve the 
tissues’ functional goals. 

He was awarded the Rappaport 
Prize for his discovery of new cell 
types, including insulin-producing 
intestinal cells in the human 
fetus (described in more detail 
in the Science Highlights section 
of this magazine) and immune-
modulating secretory cells in the 
gut, as well as for successfully 
reconstructing spatial cell atlases 
of the liver and the intestine, which 
showed that certain liver and 
intestine cell types previously 
thought to be homogenous, 
actually varied dramatically in 
their function. //
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Rising to the top

P rof. Jacob Hanna from the 
Department of Molecular 
Genetics continues to earn 

worldwide recognition for his 
groundbreaking research 
in embryonic stem cell 
biology. In addition to being 
named the world’s top thinker 
of 2021 by Prospect magazine, 
for developing a process to grow 
mouse embryos outside of the 
uterus for six days (by which time 
the embryos had well-defined body 

structure and visible organs), his 
research was also listed among 
Science’s 2021 Breakthroughs of 
the Year. 

The method he and his 
team created will give scientists 
an unpre cedented tool for 
understanding the development 
program encoded in genes, and 
may provide detailed insight into 
birth and developmental defects, 
including those involved in embryo 
implantation. //

Prof. Jacob Hanna is supported by:
 f Helen and Martin Kimmel Institute for Stem Cell Research
 f Ilana and Pascal Mantoux

 f Dr. Beth Rom-Rymer Stem Cell Research Fund
 f Dr. Barry Sherman Institute for Medicinal Chemistry

Young and connected: Weizmann’s new EMBO members

T his year two outstanding 
Weizmann scientists 
were selected to join the 

prestigious EMBO Young 
Investigator Programme—Dr. Ori 
Avinoam from the Department 
of Biomolecular Sciences 
and Dr. Yonatan Stelzer from 
the Department of Molecular 
Cell Biology. Members of this 
international group receive 
financial support, benefit from 
valuable training and networking 
opportunities, and have access to 
the core facilities at the European 
Molecular Biological Laboratory in 
Heidelberg, Germany. 

According to Michael N. Hall, 
Chair of the EMBO Council, the 
selected researchers “have already 
demonstrated scientific excellence 
despite only recently launching 

their own laboratories. The EMBO 
Young Investigator Programme will 
aid them in taking their career to 
the next level.”

Dr. Avinoam’s research centers 
on cellular architecture and 
membrane remodeling— a process 
that reshapes cells, allowing them 

to adapt to different cellular needs 
and the changing demands of 
life—which is essential for tissue 
development, viral infection and 
the trafficking of materials in 
and between cells. His research 
is being applied in the fields of 
anti-viral drug discovery and 
cultivated meat.

Dr. Stelzer’s research focuses 
on a fundamental, open question 
in biology: how does cellular 
diversity arise from cells carrying 
the same genetic blueprint? His 
lab combines ideas and expertise 
from embryonic development, 
epigenetics, stem cell biology, and 
single-cell genomics to address this 
challenge, which could lead to a 
wide range of potential applications, 
including stem cell-based efforts 
for regenerative medicine. //

Dr. Ori Avinoam and Dr. Yonatan Stelzer

Dr.Ori Avinoam is supported by:
 f Henry Chanoch Krenter Institute for Biomedical Imaging and Genomics
 f Schwartz/Reisman Collaborative Science Program
 f Yeda-Sela Center for Basic Research

Dr. Yonatan Stelzer is supported by:
 f Helen and Martin Kimmel Institute for Stem Cell Research
 f Barry and Janet Lang
 f Moross Integrated Cancer Center
 f Schwartz/Reisman Collaborative Science Program
 f Maurice and Vivienne Wohl Biology Endowment
 f Dr. Stelzer is the incumbent of the Louis and Ida Rich Career 
Development Chair

Reshef Tenne elected to the European Academy

P rof. Emeritus Reshef 
Tenne has been elected as 
a member of the esteemed 

European Academy of Sciences 
and Arts, for his outstanding 
research achievements and 
international distinction. His work 
in the Department of Molecular 
Chemistry and Materials 
Science focuses on the study of 
inorganic nanotubes, material 
which is composed of a lamellar 
(multilayered) compound rolled 
around itself like a hollow cigar. 

The properties that 
Prof. Tenne and others have 

discovered over the course of 
more than 29 years of research 
have greatly contributed to our 
knowledge of how matter behaves 
at the nano scale. Immediate 
applications of nanotubes relate 
to their great strength—inserting 

them into composite materials 
such as those used in airplanes 
or cars can significantly increase 
these vehicles’ ability to absorb 
shocks and prevent casualties in 
road accidents. Meanwhile, the 
non-toxic nature of nanotubes 
could mean future roles in various 
biomedical devices, sensors, and 
even artificial limbs.  In recent 
years, Prof. Tenne has focused his 
work on new, so-called “misfit” 
families of lamellar compounds, 
which can form superconducting 
nanotubes, suitable for quantum 
technology. //

Team Weizmann goes for the gold

O n your mark, get set, 
GAMES! In late March, a group 
of student scientist-athletes 

went for the gold, representing 
the Weizmann Institute at the 
2022 Academic Sports Association 

(ASA) Games in Eilat. Members 
of the Weizmann team vied 
against students from other 
Israeli institutions in a range of 
events including beach volleyball, 
ultimate Frisbee, rock climbing, 
ping pong, swimming, and 
kayaking, with many athletes 

competing in more than one 
category. 

The ASA was established in 
1952, with the aim of promoting 
sports and physical fitness 
among students and academics. 

The association is active in more 
than 20 institutions of higher 
learning in Israel.

As the first group 
of Weizmann student 
athletes to compete in the 
ASA Games in seven years, the 
announcement that a team 

would be assembled generated 
much excitement, drawing 
60 applications from would-be 
contenders in just two days. 
Ultimately, a group of 20 was 
chosen, with expenses—

including transportation and 
hotel accommodations for the 
Games’ duration—supported 
by a generous grant from the 
office of Weizmann Institute 
President Prof. Alon Chen as 
well as the Weizmann Institute 
Student Council. //

From science to sports: Weizmann student athletes compete in Eilat.
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Summertime science
W hat did you do last summer? 

Seems like a simple enough 
question. But for students 

from underrepresented sectors 
of Israeli society, with limited 
opportunities and access, the 
question might feel loaded. For 
undergraduates interested in 

pursuing a career in science, the 
prospect of studying at a place like 
the Weizmann Institute can feel 
improbable. 

Now, a new program at the 
Institute’s Feinberg Graduate 
School brings that dream to 
reality for eight weeks over the 
summer. The Young Weizmann 
Scholars Diversity and Excellence 
Program offers high-achieving 
undergrads, from sectors typically 
underrepresented in Israeli 
academia, a unique opportunity 
to experience world-leading 
Weizmann research up close.

Inclusion of these often 
overlooked populations—Arab, 
Ethiopian, ultra-Orthodox—not 
only advances and diversifies the 
next generation of scientists in 
Israel, it also promotes diversity 
on campus and in Weizmann labs, 

thereby enriching and broadening 
scientific discoveries. 

Last year, 17 participants were 
carefully selected from among 
180 applicants. The winning group 
comprised minority students, 
along with some students from 

“peripheral” locations in the 

country (meaning outside of the 
center), and some who are the first 
in their family to pursue higher 
education at all.

Following their curiosity
Yonatan Schweiger, 32, an ultra-
Orthodox married father of three, 
learned and taught at a yeshiva 
(school for Talmudic study) until 
the age of 28. He grew up in a closed 
community and was not exposed 
to scientific fields. His curiosity led 
him first to the Open University 
and then Ariel University, where 
he is now studying medicine. 
The Feinberg program, he says, 
exposed him to the world of 
research for the first time.

“Until I came to the Weizmann 
Institute, I had no way of being 
directly exposed to science and 
scientists,” he said. “Last summer, 

I had the opportunity to be hosted 
in the lab of Prof. Avraham Yaron, 
who studies the development 
of the nervous system. For the 
first time, I gained experience in 
using state-of-the-art tools and 
equipment. I was introduced to 
the thought processes used by 

front-line researchers, and to 
those rare moments in which they 
succeed in discovering something 
new and unknown to the world. 
After this experience, I decided to 
combine research with my medical 
studies.” 

“I grew up in Nazareth Illit, 
and as the daughter of parents 
who did not receive a higher 
education, I was not exposed to 
the academic world or to research,” 
explained Mazal Faraj, a third-
year undergraduate student at 
the Technion-Israel Institute 
of Technology, where she is 
studying biotechnology and food 
engineering. “Where I grew up, 
there weren’t many extracurricular 
activities; and because I was 
always attracted to science, and 
particularly to life sciences and 
technology, I invested all my effort 

in my studies—and my parents 
very much encouraged and 
supported me.”

Mazal graduated from high 
school with distinction and 
completed her army service two 
years ago as an officer in the Israeli 
Intelligence Corps. 

“As part of the [Feinberg] 
program, I worked in the lab 
of Prof. Tzachi Pilpel in the 
Department of Molecular Genetics, 
where I participated in research 

[related to] yeast reproduction,” 
she continued. “This was my 
first experience working in a 
lab, and it made me realize how 
much I am interested in research. 
The lab members shared their 
vast knowledge of the field with 
me and included me in this 
fascinating process. I now intend 
to continue on to a master’s degree 
and doctorate. My dream is to 
research incurable diseases and 
find innovative solutions for coping 
with them.”

The value of diversity
“We consider diversity within the 
Weizmann community to be a 
basic value that goes hand in hand 
with our aspirations for scientific 
excellence,” said Prof. Gilad Perez, 
Dean of the Feinberg Graduate 
School, who launched the program 

in cooperation with Weizmann 
scientists, including Prof. Dan 
Oron, Dr. Amir Abboud, Dr. Ulyana 
Shimanovich, and Prof. Michal 
Sharon, and in collaboration with 
Dr. Meytal Eran-Jona, who heads 
the Institute’s new Diversity and 
Inclusion Unit.

Beyond working in the 
labs and carrying out their own 
individual research projects, the 
young scholars also participated in 
workshops to strengthen essential 

skills, such as public speaking, and 
which provided an introduction to 
the academic world.

“We believe that success is 
measured by the enrollment 
of a large portion of the 
program’s alumni in MSc, PhD, 
or postdoctoral tracks with us. 
The summer program is part of 
the Weizmann Institute’s broader 
vision of promoting diversity 
and equal opportunity. We want 
to attract students from the 
underrepresented populations. We 
want them to consider the Institute 
their academic home; and we are 
committed to creating conditions 
that will enable them to thrive,” 
said Dr. Eran-Jona. 

Meklit Berhe, who immigrated 
to Israel from Ethiopia at five 
months old and grew up in 
Ashdod, studies master’s degree in 

neurobiology at Bar-Ilan University. 
“After my summer at the Institute, 
I started thinking about [pursuing] 
a doctorate along with other big 
dreams of doing good things in the 
world and becoming an influential 
scientist,” she said, adding that she 
was inspired by her supervisors—
Dr. Meital Oren-Suissa, a Principal 
Investigator from the Department 
of Brain Sciences, and Sapir Sela, a 
doctoral student in the Oren lab. 

“My project centered on 

the study of cell death related 
to Parkinson’s disease,” Meklit 
explained. “My supervisors, 
exceptional scientists who 
combine their uncompromising 
professionalism with family life, 
were very impressive. The panel 
of scientists who spoke to us about 
their experiences throughout their 
career was also fascinating. After 
I heard them all speak, I felt that 
this is the field I want to join.” 

Machine learner
Another summer scholar, Fadi 
Khateeb, from the Arab village 
of Deir Hanna in northern Israel, 
recently started his master’s degree 
at Feinberg at just 18 years old. 

“I completed a BSc in computer 
science at Haifa University while 
I was still studying in high school,” 
he said. “I became acquainted 

Mazal Faraj Meklit Berhe Fadi KhateebYoung Weizmann Scholars Diversity and Excellence Program, class of 2021. Yonatan Schweiger
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Science tales
T he Weizmann Institute’s 

Feinberg Graduate School 
recently opened a new course 

in science communication skills 
to help scientists and students 
effectively convey the crux of their 
research and be able to adapt 
their presentation to a variety of 
audiences. As scientific ideas and 
concepts are often too complex 
for the non-expert, they can prove 

difficult to simplify. The new 
course will assist young Weizmann 
scholars to overcome this challenge 
by teaching them how to translate 
scientific jargon and technical 
terms into lay language.

The course instructor, an 
expert in scicomm skills, helps 
participants to extract the essence 
of the research, fine-tune it to 
different audiences and scenarios 

(from academic conferences 
to donor-related events to the 

“elevator pitch”), and perfect their 
public speaking skills.

The goal is for students 
to walk away knowing how to 
communicate their work more 
effectively and enthusiastically, and 
how to make it more accessible to 
interested parties in and outside 
academia. //

The new course at the Feinberg Graduate School helps students translate jargon and technical terms into lay language.

with the Weizmann Institute when 
I participated in the Mathematics 
Olympics and attended science 
camps here at the Davidson 
Institute [of Science Education] for 
students from the Arab sector.”

“However, my experience last 
summer at Weizmann was really 
different. I became more familiar 
with the Institute, I enjoyed my stay 
on the beautiful campus and the 
atmosphere in Prof. Ronen Basri’s 
lab [in the Department of Computer 
Science and Applied Mathematics], 
where I worked on a computer 
vision project. I felt at home here, 

and these feelings strengthened 
my decision to study for a master’s 
degree, and perhaps a doctorate, 
at the Weizmann Institute and to 
continue to develop in the field.” 

Shedding new light
“Scientific breakthroughs almost 
always accompany an ability to look 
at difficult problems from different 
angles—angles that will shed new 
light on the existing facts,” said 
Prof. Perez, Dean of Feinberg. “We 
believe that a variety of different 
opinions, cultures, approaches, 
and styles of critical thinking 

are essential to scientific work, 
both here at the Institute and in 
general.” 

Dr. Eran-Jona added: “I believe 
that excellent science comes from 
diverse science. The inclusion of 
people from varied backgrounds 
has proven beneficial to the 
creativity of the research teams, 
the flourishing of ideas, and the 
enrichment of the methods of 
thinking. Diversity in science 
enables us to promote the 
Weizmann Institute’s goal: better 
science for the benefit of humanity 
as a whole.” //

 f The Young Weizmann Scholars Diversity and Excellence Program is supported in part by the Neubauer Family Foundation.

Making their way with tools and tech
Davidson takes the maker movement philosophy to the next level

T he maker movement 
continues to sweep the world, 
reshaping the face of modern 

manufacturing, recycling, and 
sustainability. A technologically 
advanced take on the DIY model 
of creating things, the maker 
movement (also called the New 
Industrial Revolution) promotes 
the idea that everyone can learn 
how to make their own products 
and find ways to repurpose used 
materials—a credo that has 
been heartily embraced and now 
elevated to a higher level by the 
Davidson Institute of Science 
Education, the science literacy arm 
of the Weizmann Institute. 

With digital fabrication 
tools like 3D printers and laser 
cutters becoming increasingly 
accessible to the general public—
machinery that historically only 
big companies could afford—more 
and more people are honing their 
engineering skills and tapping into 
their artisanal spirit to construct 
their own creations. This DIY 
approach is further fueled by 
today’s emphasis on promoting 
sustainability and reclaiming used 
items, rather than purchasing 
new products.

All hands on deck
Classroom teachers have also 
started adopting this hands-on 
approach, incorporating more 
project-based learning into their 
curriculum. In 2018, building 
on the philosophy of the maker 
movement, the Davidson Institute 
launched the Make Science 
program. In this weekly afterschool 
activity on the Davidson campus, 
students of all ages and levels (i.e. 
the “science makers”) are invited 
to explore science topics via the use 
of a wide variety of tools, designing 
their own learning experiences 
and products while understanding 

firsthand the connection between 
scientific concepts and their 
creative applications. 

This past year, for example, 
participants studied the chemistry 
of crystals, using design software 
and 3D printers to fashion 
functional lamps out of borax 
crystals; in another project, they 
experimented with scientific 
protocols to make different types 
of slime. In this way, Davidson 
students are exposed to multiple 
areas of STEM (science, technology, 
engineering, math) and actively 
experience how these disciplines 
intersect and benefit one another.  

“By providing a combination 
of a chemical laboratory, classic 
carpentry equipment, and an 
advanced technological workshop, 
the Make Science initiative offers 
a kind of science ‘playground’ for 
children,” says program director 
Michal Bahat. “It is full of surprises 
and endless creative possibilities, 
which not only teaches students 
how to design and invent, but 
also shows them that science can 
be fun, informative, relevant, 
and empowering.”

Dimensions of growth
The Make Science team recently 
expanded the program beyond 
the Rehovot campus, taking 
weekly trips about an hour 
drive south to work with 8th 
and 9th grade students in the 
city of Ofakim, an underserved 

population which greatly benefits 
from such exposure to quality 
science education.

Committed to reaching other 
regions in Israel’s periphery as well, 
the Davidson Institute now plans 
to launch Make Science programs 
in Netivot (just north of Ofakim) as 
well as in communities along the 
Gaza border.

Next-gen lab
Back on campus, Davidson is 
preparing to further incorporate 
the Make Science philosophy into 
a variety of other educational 
programs. To ensure everyone can 

enjoy this innovative approach, a 
Makers Lab is in the works, and will 
be housed in the main building of 
the Clore Garden of Science—the 
Weizmann Institute’s landmark 
open-air science museum currently 
under extensive renovation. 

Once completed, this lab will 
be equipped with sophisticated 
machinery—such as laser 
cutters, 3D printers, centrifuges, 
and more—and will adjoin the 
Clore Garden’s culinary and 
multidisciplinary labs. These 
unique experimental spaces 
are being constructed in close 
proximity to each other to 
encourage a dynamic interplay 
between their scientific projects, 
offering participants of Davidson 
programs an even wider range of 
options for science exploration, 
discovery, and delight. //
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Finding hope in science
The inspiring journey of Staff Scientist Dr. Lily Iskhakova 

by Jennifer Racz

A s a child growing up in the Republic of Uzbekistan 
in the Former Soviet Union, Lily Iskhakova used 
to sit in her grandmother’s family medicine 

clinic watching in fascination as she treated her 
patients. It was then, Lily says, that she fell in love 
with medicine—a love that later turned into a passion 
for research.

Now the staff scientist in charge 
of Prof. Rony Paz’s lab in the 
Department of Brain Sciences, she 
reflects on her journey to become 
a neuroscientist, her work at the 
Weizmann Institute, and how her 
experiences as a refugee helped her 
to get where she is today.

In 1991, fleeing religious 
persecution and threats of violence 
towards business owners, Lily 
immigrated to the United States 
with her immediate and extended 
family and settled in Atlanta, 
Georgia. She was 12 years old. 

After high school, she decided 
to follow in her grandmother’s 
footsteps and enrolled in a pre-
med program at a local university 
in Atlanta. A little while later, her 
grandfather suffered a stroke, 
and Lily, frustrated by the limits 
of what could be done medically 
to aid his recovery, asked his 
neurologist if there was anything 
else they could try. He told her 
about a collaborative study between 
two Atlanta institutions—Emory 
University and Georgia Tech—
through which her grandfather 
could receive special therapy for 
stroke victims, and where she 
would be offered her first research 
internship. Little did she know, 
this position would spark a whole 

new passion in her and change the 
course of her life. 

“I felt like there was so much 
more potential in research to give 
people hope for new ways to treat 
their illnesses,” she says.  After 
another internship, this time at the 
Centers for Disease Control and 
Prevention (CDC), Lily decided to 
follow her curiosity even further—
changing course from medical 
school to graduate programs in 
neuroscience, and she’s never 
looked back.

Upon completing a fast-
track PhD program at Emory, 
she reviewed patents for an 
intellectual property firm in 
Chicago, and later taught biology 
at a local university. But her love 
for research pulled at her, and she 
found herself missing the lab. She 
began applying for postdoctoral 
positions in America, and then 
in Israel. Much to her surprise, 
she soon received an invitation 
to interview at the Hebrew 
University of Jerusalem with 
Prof. Hagai Bergman, known for 
his tremendous contributions to 
Parkinson’s disease research. She 
was accepted, and three months 
later, in June 2014, moved from 
Atlanta to Jerusalem with her 
husband and two small children. 

A fine dance
Towards the end of her postdoc, 
as Lily began to look for her next 
position, Prof. Bergman ran into 
his colleague, Prof. Rony Paz, at a 
conference. Prof. Paz, then Head 
of Weizmann’s Department of 
Neurobiology, mentioned that he 
was looking for someone to run 
his lab, and Prof. Bergman said he 
knew the perfect person for the job. 
After a brief interview process, Lily 
was offered the position and, in 
October 2019, stepped into her role 
as the Senior Intern in Prof. Paz’s 
lab in the Department of Brain 
Sciences. 

Her job is dynamic and 
multifaceted. Every day, Lily 
juggles her time between 
overseeing the daily needs of 
16 graduate students, managing 
the teams studying the 
dynamics of neuronal networks 
during learning and memory 
formation, supervising laboratory 
experiments, coordinating with 
the units on campus that support 
research activities, and, finally, 
running her own studies. 

“I like the fast-paced, high-
stress nature of the job because it 
makes me feel alive,” she explains. 

“Being in a place where we are able 
to do cutting-edge research, and 
working in an environment where 
every day comes with a new set of 
challenges, is perfect for me.”

Despite all of these 
responsibilities, Lily finds the time 
to care about both the professional 
and personal wellbeing of her 
students. “It’s a fine dance of 
mentoring students and then 
stepping back to allow them to 
make and learn from their own 

decisions,” she says. Students 
and postdocs also come to her 
for advice on topics outside of 
the lab. With the onset of the 
COVID-19 pandemic, for example, 
they wanted to know how to keep 
their families safe, or, in the case of 
foreign students, whether to travel 
home or not. 

She says her personal 
experiences as a refugee and 
an immigrant have helped her 
overcome challenges and connect 
with the many students and 
scientists on campus who come 
from different cultures, have 
different values, and see the world 
differently. Drawing strength 
from her past, Lily explains, 

“Being a refugee makes you really 
resourceful, teaches you how to 
figure things out when you don’t 
have all of the information.” 

Campus oasis
Lily also dedicates time, when she 
can find it, to her own research 
on neuroplasticity, or the ability 
of neural networks in the brain 

to change through learning and 
reorganization. These changes, she 
explains, can occur either through 
individual neurons making new 
connections or the modification 
of cell group activity within 
neural networks. Lily studies the 
parts of the brain responsible for 
processing positive and negative 
emotional information, assessing 
the extent to which these networks 
are hard- or soft-wired. Findings 
from her research could help 
identify therapies for psychiatric 
disorders, such as anxiety, 
depression, and post-traumatic 
stress disorder—areas of growing 
importance in the age of the 
coronavirus and global instability.

When asked what she likes 
about doing research at Weizmann, 
Lily simply answers, “Weizmann 
is an oasis. You see a different 
atmosphere around you—
green everywhere.”

“It is a place where people are 
constantly looking to the future 
and working to improve life as it 
is now, where PhD students are 

starting their research careers, and 
building families,” she continues. 

“It is a very hopeful place.”
She also lauds the incredible 

built-in support system that 
exists on campus to conduct 
excellent science.

“When you are putting together 
an experiment, everything has to 
be just right,” she explains. “We 
always have an expert on campus 
we can ask, to figure out a small but 
important detail in the experiment 
design. Weizmann provides me 
with everything I need to just do 
science.” 

At the end of the day, Lily 
says, getting good data is the 
key. “Anyone can conduct an 
experiment, but can it be designed 
and executed in a way that the 
results are actually meaningful? 
Can the findings be used as a 
puzzle piece to understanding 
humanity? Someone with good 
computational skills can take a 
dataset and ‘turn sand into gold’. 
But what if gold is your starting 
material?” //

Dr. Lily Iskhakova. “I like the fast-paced, high-stress nature of the job because it makes me feel alive.”
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Hooked on space
For Staff Scientist Dr. David Polishook,  

there’s always been something about space

by Jennifer Racz

I t’s hard not to get excited about space when talking 
to Dr. David Polishook, a staff scientist in the 
Department of Physics Core Facilities. His animated 

stories and passion for his work are contagious. His 
science journey began when he was just six years old. 
He recalls that his parents took the family to Cape 
Canaveral, Florida where he saw the Saturn 5 rockets, 
followed by a visit to the National Air and Space 
Museum in Washington, D.C. 

“I was shocked!” he remembers. 
“I was hooked on space. 
It was then I knew I wanted to be 
an astronomer.”

After the army and a short 
stint in high-tech, David studied 
geophysics and planetary sciences 
at Tel Aviv University along with 
another love of his, history. 

“Astronomy is a lot of numbers, 
but it is also history,” he says. “You 
are looking at things that happened 
in space many years ago because 
you want to know how it all began.” 

David also earned his MSc and 
PhD at Tel Aviv University, studying 
asteroids in the Department of 
Geophysics and Planetary Sciences, 
and completed postdocs at the 
Weizmann Institute and MIT.

Like history and astronomy, 
asteroids present another 
duality—“Asteroids are planetary 
bodies in the Solar System, and 
in a sense you can hold these 
rocks from space in your hands, 
which makes them geophysical 
in nature,” David explains. “You 
can also observe them while they 
are in space, which places them 

in the world of astronomy.” And 
observe he has. Over the 20 years 
that he has been studying asteroids, 
David has discovered about 20 of 
these rocky celestial bodies, and 
even has one named after him—
Polishook 8464.

Weizmann’s golden age 
of astronomy

In his role as head of the 
Observatory Unit of the 
Department of Physics Core 
Facilities, David plays a central 
role in what he calls the Weizmann 
Institute’s “Golden Age of 
Astronomy.” In addition to the 
astronomical arsenal of tools and 
collaborations, which includes the 
Martin S. Kraar Observatory on the 
Weizmann campus, observational 
time at the Magellan Telescope 
in Chile, and partnership in the 
development and construction 
of the next-generation Giant 
Magellan Telescope there, David is 
overseeing the process of opening 
a new scientific observatory—the 
second one in the history of Israel—
in Neot Smadar. 

The Weizmann Astrophysical 
Observatory, located in the 
Arava Desert, will include three 
telescope systems: W-FAST (the 
Weizmann Fast Astronomical 
Survey Telescope), which searches 
for small objects at the edge of 
the Solar System and was recently 
transferred from its previous home 
in Mitzpe Ramon; LAST (the Large 
Array Survey Telescope), an array 
of 48 modular telescopes which can 
be used to look for fast transients; 
and MAST (the Multi Aperture 
Spectroscopic System), which will 
use 17 telescopes to conduct unique 
spectral observations, and will be 
assembled by next year. This power 
trio, combined with the Institute’s 
Frontiers of the Universe flagship 
ULTRASAT—Israel’s first scientific 
satellite, designed by Weizmann 
researchers and set to launch 
in 2025—creates a truly holistic 
approach to space research. 

“We can use the telescopes 
at Neot Smadar to survey the sky 
for transients—temporal space 
events,” David explains, “then 
when we find something, we can 
use the large telescopes, such as 
Magellan, to observe them for 
more details.” Not to be deterred by 
challenge, David is also leading one 
of ULTRASAT’s scientific working 
groups—one which focuses on the 
satellite’s contributions to the study 
of the Solar System, and provides 
content for the Davidson Institute’s 
ULTRASAT outreach efforts. His 
face lights up when he speaks about 
all of these different projects. “It’s 
fantastic to be able to share the 
excitement we have here about 
space with the public.” 

Crash course

On top of his many responsibilities 
as a staff scientist, David also 
makes time for his own research on 
asteroids. He is involved in NASA’s 
DART (Double Asteroid Redirection 
Test) mission, which recently 
launched an unmanned spacecraft 
to test the possibility of altering an 
asteroid’s trajectory by ‘bumping’ 
into it. Unlike the protagonists of 
science fiction movies who try to 
blow up impending Earth-bound 
asteroids, real-life scientists think 
that changing their path could be a 
plausible way to protect the planet 
from devastating asteroid impacts. 
The Weizmann team will be one 
of the few groups able to observe 
the collision in real time, as the 

estimated time of impact—2:15 a.m. 
September 27, 2022, Israel 
Standard Time—is exactly when 
Israel’s night sky will provide the 
best viewing conditions from the 
Institute’s newly built observatory 
in Neot Smadar.

Back to Cape Canaveral
Weizmann staff scientists play a 
unique role by helping research 
groups maintain the continuity 
of their work—their presence is 
constant, unlike students who 
come and go—and by providing 
indispensable expertise, 
cultivated over years of committed 
research, which is a very powerful 
resource for individual scientists, 
lab teams, and the Institute as 
a whole.

When asked what he enjoys 
about his job at Weizmann, David 
replies, “I really like working 
in a group—the technicians, 
consultants, students, and 
researchers all working 
together to make the research 
happen. And when you can hold 
something that you built in 
your own hand, that’s the most 
fantastic thing.” 

He also loves the delight that 
science can evoke in people of all 
ages. “When we take a telescope out 
on the lawn to give donors, guests, 
or kids a chance to look into space, 
and they see a planet or a galaxy, 
the excitement is contagious! I feel 
like I’m still a six-year old kid in 
Cape Canaveral looking up at the 
rockets.” //

Dr. David Polishook. “It’s fantastic to be able to share the excitement we have here about space with the public.”
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Inaugurating the David Lopatie Institute 
of Comparative Medicine

Prof. Leeor Kronik, winner of the Helen 
and Martin Kimmel Award for Innovative 
Investigation From left: Prof. Daniella Goldfarb, Prof. Philip Pincus, Dr. Mark Alexander, Prof. Otmar Wiestler, Prof. Alon Chen

Prof. Irit Dinur, winner of the Helen and 
Martin Kimmel Award for Innovative 
Investigation

Prof. Rotem Sorek, recipient of the André Deloro 
Prize for Scientific Research

Dr. Orly Laufman, recipient of the 
Sir Charles Clore Prize

Isaac Herzog, President of Israel, 
speaks at the opening event

Celebrating the establishment of the Pennie and 
Gary Abramson Family International Residence

Dame Vivien Duffield

The 73rd Annual General Meeting of the International Board



Honoris CausaDoctor of Philosophy
2021 Recipients of the Degree of

Dr. Mark A. Alexander
United States

In recognition of his visionary thinking, passionate intellectual 
curiosity, and distinguished record of service to the community; 
of his wholehearted friendship with the Weizmann Institute of 
Science and generous commitment to promote and enhance 
its achievements; and of his genuine enthusiasm for science, 
which has inspired so many others to follow suit.

Prof. Philip A. Pincus
United States

In recognition of his landmark contributions to the field of soft 
matter physics, which have shed new light on the fundamentals 
of physics and expanded the boundaries of human knowledge; 
of his immeasurable personal and professional impact as a 
teacher and mentor, inspiring generations of aspiring scientists; 
and of his warm friendship and instrumental service to the 
Weizmann Institute of Science.

Dr. John L. Schwartz
United States

In recognition of his invaluable role in advancing continuing 
education for professionals in medicine and finance; of his 
boundless enthusiasm for the Weizmann Institute of Science, 
through his generosity across a range of scientific areas and 
as an esteemed member of the International Board; and of 
his deep devotion to the future of the State of Israel and 
the Jewish people.

Prof. Otmar D. Wiestler
Germany

In recognition of his seminal contributions to neuropathology, 
oncology, and stem cell research, particularly in translating 
scientific discoveries into clinical applications to improve 
patient outcomes; of his scientific leadership and mentorship, 
which have played an instrumental role in shaping health 
research in Germany; and of his warm friendship with Israel 
and its scientific community.

Prof. Mary-Claire King
United States

In recognition of her pioneering and imaginative contributions 
to human health and prevention of disease; of her unparalleled 
and brave determination in using scientific tools to promote 
human rights causes; and of her brilliance and warmth, 
which taken together provide an inspirational role model 
for scientists and students all around the world.

Sir András Schiff
United Kingdom

In recognition of his magnificent virtuosity as a concert 
pianist and conductor, elegantly integrating complex poetic 
elements into subtle artistry that thrills classical music 
lovers around the world; of his thoughtful mentorship of 
the next generation of musicians and conductors; and of 
the exhilarating and unique gift he has brought to humanity 
and in particular to Israeli culture.

Mrs. Vera Schwartz
United States

In recognition of her outstanding contributions to academia 
and medical care, for the benefit of science and the health of 
countless individuals; of her generous support for research 
across multiple areas at the Weizmann Institute of Science 
and as an esteemed member of the International Board; 
and of her deep devotion to the State of Israel and the 
Jewish people.
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Weizmann World

Australia
Canada
Europe
France
Israel

Latin America
United Kingdom 

United States

Leaders on land, scientists at sea 

T he Argentinian Association 
of Friends of the Weizmann 
Institute wrapped up 2021 with 

exciting news: Tamar Hahn, who 
has been working for the United 
Nations for 15 years, was selected 
as the new president. Born in Israel, 

Tamar grew up in Argentina, and 
studied at both Tel Aviv University 
and New York University. She 
currently serves as the Director 
of the UN Information Centre for 
Argentina and Uruguay. In her new 
role as head of the Argentinian 
Friends, Tamar has said she aims 

to bring the Weizmann Institute 
closer to the local community. 

In November, the Association 
welcomed three young Weizmann 
scientists to Argentina—Dr. Flora 
Vincent and Dr. Constanze 
Kuhlisch from the lab of Prof. Assaf 
Vardi, and Dr. Jorge Michel 
Flores from the lab of Prof. Ilan 
Koren—who had all taken part in 
an international oceanographic 
mission led by the French Tara 
Ocean Foundation to study the 
microbiome in the Argentine Sea. 
This marked the first in-person 
visit with Weizmann researchers in 
nearly two years, due to the ongoing 
pandemic. Hundreds of people 
came to hear about the scientists’ 
unique research experience at 
sea on Tara’s “floating laboratory,” 
through various educational 
and outreach activities, some of 
which received coverage in the 
Argentine press.

The Brazilian Association 
of Friends of the Weizmann 
Institute, which has also held 
most activities online for the 
past two years, was finally able 
in November to launch a series 

of in-person events. Dr. Bruno 
Ferrari, founder and CEO of the 
Oncoclínicas Group and a member 
of the Weizmann Institute’s 
President’s Circle (2018), hosted 
a dinner in São Paulo for 20 close 
friends of the Institute. Mario 

Fleck, President of the Brazilian 
Association, and Dany Schmit, CEO 
of the Latin American Committee, 
were among the guests to toast 
the challenges overcome during 
another year of the pandemic, 
and celebrate the shared vision 
for strengthening Weizmann 
science. //

Panel event on the Tara expedition, 
hosted at the offices of Grupo Insud.

From left: Dr. Constanze Kuhlisch, 
Dr. Jorge Michel Flores, and 
Dr. Flora Vincent with Florencia Arbiser, 
Director of the Argentinian Association.

Celebrating Luis Stillmann at 100

I n January, the Latin American 
Committee marked the 100th 
birthday of its dear friend 

Luis Stillmann with a special 
celebration online. The event 
brought Luis’ many friends and 
admirers together from every 
corner of the globe, from Mexico to 
Israel to Austria.

Luis, a Holocaust survivor 
originally from Hungary, 
co-founded the Mexican 
Association of Friends of the 
Weizmann Institute nearly 
40 years ago and has been an active 
member of the International and 
Executive Boards of the Weizmann 

Institute for more than 20 years. 
For his tremendous contributions 

to the Institute, he was awarded a 
PhD honoris causa in 2013. 

The virtual birthday fete 
included greetings from past 
presidents of the Weizmann 
Institute, leaders of the Mexican 
Association, members of the 
International and Executive 
Boards, and friends and family—
all paying tribute to Luis at a 
unique celebration befitting his 
unique spirit.

Weizmann President Prof. Alon 
Chen opened the event, which also 
included a musical performance 
by the Israeli duo Maya Belsitzman 
and Matan Ephrat. //

Luis and Miriam (Buba) Stillmann
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Paying tribute and planning for success

I n October, the American 
Committee for the Weizmann 
Institute of Science hosted 

its Leadership Retreat & Annual 
Meeting at the Lotte New York 
Palace in Manhattan, marking 
the first in-person gathering of 
the ACWIS Board of Directors 
since the start of the pandemic. 
The two-day event opened with a 
dinner to recognize and celebrate 
the American Committee’s latest 
recipients of honorary doctorates 
from the Weizmann Institute: 
Dr. Mark Alexander of New York, 
and Dr. John Schwartz and Vera 

Schwartz of California. The retreat 
also offered an exciting glimpse 
into the future, highlighting 
ACWIS’s focus on meeting 
the fundraising priorities of 
the Institute.

In November, ACWIS 
convened its All-Staff retreat at 
the Crystal Springs Resort in 
New Jersey, bringing the entire 
professional team together in 
person after nearly two years apart. 
The working retreat provided an 
opportunity to welcome new staff 
members and included a series of 
leadership presentations detailing 

a new strategic vision for how the 
American Committee plans to 
build upon its recent fundraising 
success. During a festive dinner, 
longtime colleagues and friends 
also paid special tribute to retiring 
members of the ACWIS staff with 
heartfelt toasts and speeches. 
After decades of exceptional 
service, Mark Feldman, Daphna 
Ruby, Lee Brown, and Richard 
Enslein concluded their tenures 
with ACWIS at the end of 2021. 
Their dedication, leadership, and 
support will always be deeply 
appreciated. //

From left: Theodore Teplow, Dr. Mark Alexander, Alan A. Fischer, Larry Blumberg, Ellen Merlo, Pennie Abramson

From left: Dave Doneson, Lee Brown, Daphna Ruby, Mark Feldman, Richard Enslein

Imagining a world without science

W ith the pandemic shining a 
spotlight on the necessity 
of scientific research to 

achieve medical advancements, 
Weizmann Canada asked its 
supporters to simply imagine 

“What if science didn’t exist?” 
as part of its final campaign of 

2021. A world without science, 
they posited, would lack the tools 
to screen for fetal abnormalities 
or to detect lung cancer; would 
never be able to unlock the 
mysteries of the human brain, 
or develop vaccines to combat 
COVID-19. 

In the face of such “what ifs”—
and armed with the knowledge 
that Weizmann Institute 
scientists have been working to 
find answers to these and many 
other compelling “what ifs” since 
1934—the Weizmann Canada 
community invested a record 
amount on Giving Tuesday and 
year-end giving appeals, more 
than doubling the previous year’s 
campaign investments. 

Generous matching gifts from 
Jeff and Laurie Cohen, Dr. Dan 
Andreae, and Jeff and Pauline Segel 
formed a solid foundation to kick 
off the year-end campaign. 

Weizmann Canada’s National 
Board of Directors and dedicated 
volunteers across the country 
also contributed greatly to the 
campaign’s success, through 
personal donations as well as 
connecting with friends and 
philanthropists within their 
networks. //

Seeing stars from Sydney

T he fascinating subject of space 
research and exploration, and 
the key role the Weizmann 

Institute is playing globally in 
expanding this field of knowledge, 
will be presented to Weizmann 
Australia supporters in Sydney 
in April.

During this special hybrid 
event, guests will blast off 
with Weizmann scientists for 
an immersive experience to 
better understand our universe 
and ourselves.

Beaming in from Rehovot, 
Vice President Prof. Roee Ozeri 
will present an interview with 
Prof. Oded Aharonson, Head of the 

Department of Earth and Planetary 
Sciences. Prof. Aharonson will 
then introduce, for the first time 
to an Australian audience, the 
Institute’s flagship Frontiers of the 
Universe project.

Astrophysicist Dr. Sagi 
Ben-Ami will share insights 
from his collaborative work on 
the Giant Magellan Telescope 
(GMT)—a project in which 
leading scientists and engineers 
from the US, Brazil, South 
Korea, Australia, and Israel are 
assembling what will be the most 
powerful ground-based optical 
telescope in the world. Scheduled 
for completion in the late 2020s, 

the GMT is being built in Chile, 
one of the best places on Earth to 
look at the heavens.  

The virtual presentations 
will conclude with a live 
Q&A session in which Prof. Ozeri 
will answer questions from the 
Sydney audience.

The first Weizmann Australia 
in-person gathering since the 
start of the COVID-19 pandemic, 
the event promises to be an 
exciting opportunity to renew 
friendships whilst gaining a 
deeper appreciation for the 
dynamic astrophysics research 
taking place at the Weizmann 
Institute. //
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Paris prize spotlights MS research

A s life expectancy increases, 
scientists are confronted with 
more and more age-related 

health issues—neurodegenerative 
diseases being of particular 
importance. The 7th Pasteur-
Weizmann/Servier Prize was 

therefore dedicated to research on 
neurodegenerative pathologies 
and honored Prof. Catherine 
Lubetzki for her groundbreaking 
work on myelin regeneration in 
the treatment of multiple sclerosis. 
Prof. Lubetzki is Head of the 
University Medical Neuroscience 
Department of Sorbonne University 
and Medical Director of the Paris 
Brain Institute.

The Pasteur-Weizmann/
Servier Prize, awarded every three 
years, was established in 2003 by 
the Pasteur-Weizmann Council and 
L’Institut Servier. Maurice Lévy, 
President of Weizmann France, 

also serves as President of the 
Pasteur-Weizmann Council. 
The award ceremony took place 
in December 2021 at Collège de 
France in Paris.

“I am very honored to receive 
the Pasteur-Weizmann/Servier 

Prize, which rewards the work 
of an entire team of clinician-
researchers,” said Prof. Lubetzki. 

“We are very proud of this award, 
and it encourages us to continue 
our research.” 

“This prize is dedicated to 
promoting fundamental research 
with high therapeutic potential 
for the benefit of patients,” said 
Dr. Christophe Charpentier, 
Delegate-General of the Servier 
Institute. “This is perfectly 
illustrated by Catherine Lubetzki’s 
research work, which has led to the 
development of new therapeutic 
strategies for the prevention of 

[multiple sclerosis], a real source of 
hope for patients, most of whom are 
young women.”

Distinguished guests at 
the ceremony included Olivier 
Laureau, President of the Servier 
Group; Prof. Gérard Friedlander, 

Chairman of the Scientific 
Committee of the Servier Institute; 
Prof. Michel Goldberg, Professor 
Emeritus at the Pasteur Institute, 
President of the Scientific Council 
of Weizmann France, and an 
honorary member of the Pasteur-
Weizmann Council; Prof. Jean-
François Joanny, Collège de 
France; Francis Kalifat, President 
of the CRIF (the umbrella 
organization for Jewish groups 
in France); Ariel Goldmann, 
President of the Fondation du 
Judaïsme Français; and Alain 
Grosmann, treasurer of Weizmann 
France. //

(From left) Dr. Christophe Charpentier, Prof. Michel Goldberg, Prof. Catherine Lubetzki, Olivier Laureau, Prof. Gérard Friedlander, and David 
Weizmann, Director General of Weizmann France.

Joy and innovation in Tel Aviv

I n December, the Weizmann 
Alumni Organization visited the 
Tel Aviv offices of music software 

developer JoyTunes, co-founded 
in 2011 by Yuval Kaminka and 
Roey Izkovsky, MSc graduates of 
the Weizmann Institute’s Faculty 
of Mathematics and Computer 
Science. Musician Yigal Kaminka, 
Yuval’s brother, also partnered 
with them in founding JoyTunes. 
The music education startup has 
launched a number of highly 
successful apps for learning and 
practicing music, which can 
detect playing and provide instant 
feedback. During the visit, the 
alumni had an open discussion 
with Yuval, in which they heard 
about his path from Weizmann 
grad student to CEO of a leading 
startup, and how he leveraged his 
training at the Institute to develop 
the company’s innovative software. 

The visit also included a lecture by 
Oded Zewi, co-builder and Digital 
Signal Processing (DSP) Lead at 

JoyTunes, on the cutting-edge 
technology that stands at the base 
of the company. //

Good vibes only at Zappa

T he WeizmannVibe club of 
the Israeli Association of 
Friends of the Weizmann 

Institute of Science held a 
festive end-of-year event in 
December at Zappa Midtown in 
Tel Aviv. Guests enjoyed dinner 
and drinks, a lecture from 
Prof. Ravid Straussman on the 
latest in cancer research, and a 
performance by musician Raviv 
Kaner. Prof. Straussman thanked 

members of WeizmannVibe 
whose donations supported the 
acquisition of a fluorescence-
activated cell sorting (FACS) 
machine for his lab in the 
Department of Molecular 
Cell Biology. A specialized 
type of flow cytometry, this 
advanced technology employs a 
sophisticated method of gathering 
information about individual 
cells in order to observe various 

features, such as size, complexity, 
and health. More specifically, and 
as relates to cancer research, the 
FACS machine enables scientists 
to characterize immune cells and 
the presence of bacteria in tumors. 
Following Prof. Straussman’s talk 
at the event, some WeizmannVibe 
members who wanted to learn 
more about his work organized a 
visit to his lab and even brought 
their kids along! //

Yuval Kaminka leading a discussion with Weizmann alumni at the offices of JoyTunes.

From left, at Zappa Midtown: Prof. Ravid Straussman, Raviv Kaner, the WeizmannVibe crowd.
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Bringing brain science to Basel
I n November 2021, the 

European Committee of the 
Weizmann Institute of Science 

(ECWIS) invited Prof. Rony 
Paz from the Department of 
Brain Sciences to join several 
special events in Switzerland 
and Liechtenstein. The first 
was the “Weizmann Lecture” 
in Zürich on November 24, an 
annual event hosted by the 
Swiss Society of Friends of the 
Weizmann Institute, and led 
by Eric Stupp, Chair of the Swiss 
Society. Prof. Paz served as the 
keynote speaker, with more than 
150 guests in attendance.

Mr. Stupp introduced Mrs. Ifat 
Reshef, Israel’s new Ambassador 
to Switzerland, who shared a few 
words commending the Weizmann 
Institute. He then discussed 
the recently established Swiss 
Society Center for Research on 
Perception and Action, a pillar 
of the Azrieli Institute for Brain 
and Neural Sciences, Weizmann’s 
neuroscience flagship. Prof. Paz 
gave a wide-ranging lecture on 
the Azrieli Institute, which will 
promote the full spectrum of 
neuroscience research—from 
basic studies to translational work 
of high clinical relevance—and 

foster collaborative projects 
across disciplines.

The following day, Prof. Paz 
headed to Basel to speak at the 
annual Year-End Event of the 
Weizmann Young European 
Network (WYEN). Launched in 
2017, this gathering is hosted in a 
different country in Europe each 
year. The 2021 program began with 
a musical performance by Theater 
Basel and the Basel Music Academy, 
followed by opening remarks from 
WYEN Board Member, Dr. Sanja 

Tomovska, and Mr. Zohar Menshes, 
Executive Vice President of ECWIS. 
Prof. Paz delivered his keynote 
speech on the neural mechanisms 
of cognition and emotion, followed 
by presentations from various 
speakers from industry and 
academia who discussed issues 
related to aging and longevity. 
Dr. Christian Tidona, the outgoing 
Chair of WYEN, provided closing 
remarks, after which guests were 
able to mingle and network.

On November 26, 
Prof. Paz continued on to 
Vaduz, Liechtenstein, where he 
spoke at a lunch hosted by the 
Liechtenstein Society of Friends 
of the Weizmann Institute. 
Mrs. Rita Kieber-Beck, Chair 
of the Liechtenstein Society of 
Friends, gave welcoming remarks, 
and Zohar Menshes shared an 
overview of recent updates from 
the Weizmann campus in Rehovot. 
Members and supporters of the 
Swiss Society and the Liechtenstein 
Society expressed tremendous 
gratitude and appreciation for 
Prof. Paz in making the trip to 
Europe—in light of ever-changing 
COVID-related restrictions—to 
share fascinating research and 
insights from the Institute. //From left: Ambassador Ifat Reshef, Prof. Rony Paz, and Swiss Society Chair Eric Stupp.

Prof. Rony Paz presents the Institute’s neuroscience flagship to friends in Switzerland.

A decade of ‘safe-cracking’
I n February, Weizmann UK 

celebrated the 10th anniversary 
of its annual “safe-cracking” 

physics competition. Despite 
being held online, it was a fierce 
tournament between 16 teams from 
high schools across the United 
Kingdom. 

Launched in 2012, the UK 
competition is modelled off of the 
Davidson Institute’s acclaimed 
Shalhevet Freier “Safe-Cracking” 

International Physics Tournament, 
which tasks students with 
designing a safe that can only 
be unlocked using principles 
of physics.

The contest has become a 
highly anticipated annual event, 
with teams of students, ages 16 and 
17, competing for the chance to 
represent the United Kingdom 
at the international tournament 
that takes place on the Weizmann 

campus every spring. To date, 
nearly 1,000 students from the 
UK have participated in the 
national event.

In addition to being mentored 
and judged by talented graduate 
students from the Weizmann 
Institute, participants also get 
the opportunity to learn from 
prominent scientists, such as 
the British mathematician 
Prof. Marcus du Sautoy OBE from 
the University of Oxford. This year, 
contestants enjoyed a presentation 
on the Frontiers of the Universe 
ULTRASAT project by renowned 
Weizmann astrophysicist 
Prof. Eli Waxman.

Though the safe-cracking 
competition had to be held online 
for the second year in a row, due 
to the coronavirus pandemic, the 
format did not impede the students’ 
commitment to the project  or 
the high caliber of the safes they 
presented. Four coveted places 
for the International Physics 
Tournament went to groups from 
London and Hull.  //Teams fortify their safes for the Weizmann UK annual tournament

52 53

W
EI

ZM
A

N
N

 M
A

G
A

ZI
N

E

דע
מ

ל
מן 

יצ
 ו

ון
מכ

№
 2

1 
• 

SP
RI

N
G

 2
02

2

EC
W

IS

U
N

IT
ED

 K
IN

G
D

O
M



Building the machines 
of the future

How Weizmann alumni are leading the 
quantum revolution, qubit by qubit

by Dinah Elashvili

W hen most of us hear the 
word “quantum,” our minds 
conjure up images of a 

futuristic world of science fiction. 
But what exactly is quantum 
computing and how will the 
imminent quantum era change 
the face of humankind and the 
technologies on which we so 
heavily depend?

We are all familiar with (to 
varying degrees) the binary bits 
that form the basis of classical 
computing—the 1s and 0s that, 
when strung together, can perform 
calculations faster than any human. 
Quantum bits—or qubits—however, 

have the potential to leave regular 
bits in the dust, thanks to one 
fundamental difference: while 
classical bits can either exist 
as a 1 or 0, qubits can exist as 
both, simultaneously. While that 
difference may seem insignificant 
at first glance, this characteristic 
would allow a quantum processor 
with less than 300 qubits to 
outperform a standard processor 
with more classical bits than 
the number of atoms in the 
universe. In other words, within 
a matter of minutes, a quantum 
computer would be able to make 
calculations that could take a 

traditional processor hundreds of 
thousands of years to compute.

According to Weizmann 
alumnus Dr. Itamar Sivan, the 
co-founder and CEO of Quantum 
Machines—a Tel Aviv-based 
start-up that is building 
the hardware and software 
infrastructures needed to run 
quantum machines—this reality is 
just around the corner.

Brains versus brawn
A former PhD student in Prof. Moty 
Heiblum’s lab in the Department of 
Condensed Matter Physics, where 
he investigated the interaction 

interference in quantum 
devices, and the co-founder of 
the Weizmann Institute Students 
Entrepreneurship Club (WISe), 
Dr. Sivan decided to combine his 
passion for physics and business, 
and teamed up with two other 
graduates from the Heiblum lab, 
Dr. Yonatan Cohen and Dr. Nissim 
Ofek, to launch Quantum Machines 
in 2018.

Quantum computers operate 
through an interplay of three 
components: quantum hardware, 
classical hardware, and classical 
software. Instead of focusing on the 
quantum aspect of this equation, 
like so many other companies, the 
team at Quantum Machines instead 
set their sights on building a new 
classical system. 

“The field of quantum 
computing is booming,” Dr. Sivan 
says. “But we realized there was 
still a massive need yet to be 
met in the industry—namely, in 
order to realize the potential of 
quantum computing, a powerful 
classical system needed to be 
developed that could drive the 
quantum processors.”

The company soon built 
their Quantum Orchestration 

Platform—a comprehensive 
classical platform capable of 
running complex quantum 
algorithms and experiments. Using 
their innovative classical hardware 
system, OPX+, the platform is 
specially designed to meet the 
demanding requirements of 
quantum control protocols, such 
as precision, timing, complexity, 
and latency.

“You can think of the 
quantum processor as an 
extremely strong muscle capable 
of tremendous heavy lifting,” 
Dr. Sivan explains. “But even 
the strongest muscle cannot 
lift a grain of sand without a 
system—the brain—to operate 
it. And that’s what Quantum 
Machines’ technology is—the 

‘brain’ that powers the ‘muscle.’ 
Until Quantum Machines, there 
was virtually no other group 
in the world that had been 
focused on developing a strong 
enough classical brain for this 
quantum muscle.”

Tech ties
The start-up has strong ties 
to the Weizmann Institute; 
not only are all three of its 

founders Weizmann alumni, but 
almost 10% of the employees 
are Weizmann graduates 
as well. Additionally, the 
technology developed at 
Quantum Machines—which 
is currently being used by 
nearly 100 companies in over 
15 countries—can also be found 
in several chemistry and physics 
labs on the Weizmann campus.

“One of the great things about 
our product is that it’s scalable,” 
explains Dr. Sivan. “Which means 
it can address the needs of all sorts 
of labs, with all sorts of systems—
from a one-qubit system, like the 
ones at Weizmann, to the biggest 
quantum processors there are.”

In breaking news, the company 
recently acquired Danish quantum 
computing leader, QDevil.

“We’re very excited to add 
the QDevil team to the Quantum 
Machines family,” says Dr. Sivan. 

“The addition of their unique 
expertise in auxiliary electronics 
and quantum hardware is a 
natural fit with our team, and will 
help us continue to accelerate the 
realization of useful quantum 
computers that are ubiquitous 
across all industries.” //

X-ray view of Quantum Machines’ classical hardware system OPX+ with its signature Pulse Processor at its core.

From left: Quantum Machines co-founders Drs. Nissim Ofek, Itamar Sivan, and Yonatan Cohen.
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weizmanninstitute

weizmanninstitute Family fun for the 
Chinese New Year

weizmanninstitute

weizmanninstitute Hanuchristmas 2021

weizmanninstitute

weizmanninstitute Weizmann Sport Day 
takes off!

weizmanninstitute

weizmanninstitute A scientist’s best 
friend

weizmanninstitute

weizmanninstitute Celebrating the Year 
of the Tiger

weizmanninstitute

weizmanninstitute A green moment in 
the community garden

weizmanninstitute

weizmanninstitute LBGTQA+ pride at WIS

weizmanninstitute

weizmanninstitute Building community: 
Weizmann Student Council

weizmanninstitute

weizmanninstitute Science of OMMM...

weizmanninstitute

weizmanninstitute Hanuchristmas 2021

weizmanninstitute

weizmanninstitute Hanuchristmas 2021

weizmanninstitute

weizmanninstitute Shavuot smiles

weizmanninstitute

weizmanninstitute Twisting on the grass

weizmanninstitute

weizmanninstitute Another lunch break 
on campus

weizmanninstitute

weizmanninstitute Sprinkles of science

AROUND CAMPUS
Social activities and outreach
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Prof. Shimon Vega

P rof. Shimon Vega passed 
away in November 2021, two 
days after his 78th birthday. 

A member of the Department of 
Chemical and Biological Physics, 
Prof. Vega was regarded by his 
colleagues as a pillar of the field 
of nuclear magnetic resonance 

(NMR), having made important 
contributions to both theoretical 
and experimental NMR research. 
His peers and students described 
him as an exceptional educator 
and a generous and kindhearted 
mentor who enriched the lives of 
everyone he met.

Born in Amsterdam and a 
Holocaust survivor, Prof. Vega 
completed his BSc and MSc degrees 
in Holland before he and his 
wife, Margriet, immigrated to 
Israel, where he earned a PhD 
at the Weizmann Institute of 
Science. From the outset, Shimon 
distinguished himself as an 
independent and original scientist. 
As a postdoc at the University of 
California, Berkeley, he made 
pioneering discoveries in the 
new field of multiple-quantum 
NMR. Upon joining the faculty at 
Weizmann, he parlayed this work 
into what is today a primary tool for 
understanding NMR in solids and 
liquids. 

Prof. Vega received numerous 
honors over the course of his career, 
including the International Society 
of Magnetic Resonance Prize, the 
most prestigious award in the field, 
and a Gold Medal from the Israel 
Chemical Society. //

Prof. Amiram Grinvald

P rof. Amiram Grinvald, a world 
leader in neuroscience, passed 
away in October 2021. Armed 

with originality and courage, he 
was the first to coin the term 

“optical imaging,” in 1984. His 
technical innovations have had 
a profound impact on the field of 
neuroscience, enabling researchers 
to visualize electrical activity in the 
living brain, in real time.

Born on Kibbutz Ramat 
Hashofet in northern Israel, 
Prof. Grinvald earned his PhD in 
spectroscopy and biophysics from 
the Weizmann Institute. Following 
postdoctoral fellowships at the 
Hebrew University Hadassah 

Medical School and Yale University, 
he joined Weizmann’s Department 
of Neurobiology (now Brain 
Sciences) in 1978, where he would 
later hold the Helen and Norman 
Asher Professorial Chair in 
Brain Research.

Initially, Prof. Grinvald’s idea 
for visualizing brain function 
involved tinting neural circuits 
with dyes that changed their shade 
as the neurons activated, and then 
recording these “sparkles”—which 
he compared to gazing at twinkling 
stars in space. He later discovered 
that circuit activity could be 
directly measured using optical 
means. The resulting combination 
of optical methods devised 
by Prof. Grinvald marked the 
beginning of the development of 
his rich toolbox for brain research, 
which is utilized by scientists 
around the world to this day. 

His many honors included the 
Teva Prize, the Körber European 
Science Prize, and the Dan 
David Prize. //

Prof. S. Roy Caplan

P rof. S. Roy Caplan was a world-
renowned biophysicist in the 
field of bioenergetics and 

an expert in the mathematical 
modeling of biological systems. He 
passed away in August 2021 at the 
age of 93.

Born in 1927 in London, he 
grew up in South Africa, receiving 
his BSc and PhD from the 
University of the Witwatersrand 
in Johannesburg. Over the course 
of his career, Roy worked at the 
National Chemical Laboratory 
in the UK, at the US National 
Institutes of Health (NIH), at 
Harvard Medical School as an 
associate professor of biophysics, 
and in the lab of Prof. Aharon 
Katzir at the Weizmann Institute. 
From 1973 onward, he served 
as a professor at the Institute, 
twice heading the Department 
of Membrane Research (now 
Biomolecular Sciences), where in 
1996 he achieved emeritus status.

His studies at the Weizmann 
Institute initially centered on 
energy conversion processes and 

systems, with an emphasis on 
membrane transport. Working 
with Prof. Katzir and Prof. Ora 
Kedem, they developed a new 
approach to such systems—known 
as irreversible thermodynamics. As 
he neared retirement, Prof. Caplan 
focused more on mathematical 
modeling of biological systems. 

Prof. Caplan was a member of 
the UK’s Royal Society of Chemistry, 
and was awarded the Medal for 
Biochemistry from the Societe de 
Chimie Biologique in Paris, among 
other honors. //
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What am I?
Zoom-in game by Davidson Institute of Science Education

(See answers below.)

1: Cucumber | 2: Mosquito eye | 3: Butterfly wing | 4: Coffee bean

1

2

3

4

Answers:60 61
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Quantum state of mind
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