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the brain is a true enigma — and understanding the 

intricacies of its remarkable sensory, motor and emotional 

capabilities has been universally acknowledged as one of this century’s 

greatest challenges. the hebrew University community is ideally suited 

to meet such a challenge. Indeed, with a proud tradition of research 

that expands the frontiers of universal knowledge, creates the basis for 

innovative medical treatments and develops approaches that improve 

human welfare, the University is already a leading and respected partner 

in the international scientific community’s efforts to understand the brain.

Scholars throughout the hebrew University are breaching disciplinary 

boundaries to pursue extraordinary research and nurture future 

generations of “renaissance” scientists fully versed in the many fields associated with 

brain research. In these pages, a neurophysicist and two philosophers debate the impact 

of new knowledge of the brain on ethics and the concept of free will, four scholars 

describe how they are translating their research into new therapeutic approaches, and 

faculty members outline their efforts to create cross-disciplinary communities of scholars 

and students in areas such as music, language and cognitive science. 

A main venue for these activities is the edmond and Lily Safra Center for Brain Sciences 

(eLSC), which features prominently throughout these pages. eLSC Director Prof. 

eilon Vaadia outlines his vision for the future of brain research and you will meet four 

outstanding scholars who recently returned to Israel to join eLSC. A further milestone 

in eLSC’s progress was the March 2013 multigenerational celebration of the dedication 

of the Charles and Suzanne Goodman Brain Sciences Building, which will provide eLSC 

with a state-of-the-art home designed by prominent architect Lord Foster. Similarly, in 

order to fully optimize the University’s abilities as a powerhouse of brain research, we 

recently announced the establishment of the Jerusalem Brain Community, which will 

include all those involved in brain research across eLSC and our seven faculties, and will 

further enrich exchange, cooperation and dialogue across the University.

None of this exciting progress would be possible without the devoted and generous 

support of the hebrew University’s many friends and donors. Starting with the 

extraordinary generosity and vision of Lily Safra, our friends have proven full, 

enthusiastic and inspiring partners who understand that, with their help, we can aspire to 

a future where a deeper understanding of the brain will impact quality of life for millions 

of people.  

Michael Federmann    Menahem Ben-Sasson

Chairman, Board of Governors  President
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Free Thinking
Scholars from diverse disciplines 
explore the impact of increased 
knowledge of the brain’s workings on 
the notion of free will

By Shelley Kleiman

AS neuroscientists explore the human brain, 

challenging and deeply philosophical debates 

about their findings are raising ethical, legal and social 

concerns that touch upon — and question — some of our 

very basic assumptions of what it is to be human. 

For many, that defining quality is the concept of free 

will. But based on studies of the brain’s electrical activity, 

some neuroscientists now claim that our mental decisions 

are the pure consequence of the brain’s electrochemical 

interactions. “A major development in neuroscience is our 

enhanced understanding of complex 

computing processes such as decision 

making,” says physicist Prof. haim 

Sompolinsky, a founder of the hebrew 

University’s edmond and Lily Safra 

Center for Brain Sciences (eLSC) and the incumbent of the 

William N. Skirball Chair in Neuroscience.

“Neuroscience data is consistent with the claim 

that all perceptual, cognitive and behavioral events are 

caused by neural activity,” says Sompolinsky, a pioneer 

of theoretical neuroscience who was awarded the Swartz 

Prize for theoretical and Computational Neuroscience in 

2011. “Studies indicate that a fraction of a second before 

individuals become aware of a decision to act, the brain has 

already made that decision.” Simply put: the outcome of our 

decisions is pre-determined by prior patterns of electrical 

activity in our neural circuitry.

Advances in experimental techniques, says Sompolinsky, 

enable scientists to monitor brain activity prior to, during 

and after conscious events, by recording electrical signals 

from the scalp or by viewing the changes in blood flow 

caused by neural processing. this, he says “has led us 

to establish that actions implemented by apparently 

unconscious processes are often — in retrospect — 

ascribed to our consciousness.” If acting consciously is 

a key building block of our identity as human beings, 

challenges Sompolinsky, then “human consciousness is  

a bit overrated.”

For many, these claims are tough to swallow. We tend to 

pride ourselves on our ability to make 

free decisions, both simple and complex 

— picking an apple or orange, choosing 

a spouse, making profound ethical 

and moral choices. “the traditional 

conception of our individual identity is put into question by 

neuroscience,” says Sompolinsky. Indeed, he says, it is the 

goal of scientific research “to update our notions of selfhood 

in ways that are consistent with our scientific knowledge 

of the underlying brain mechanisms.” Likewise, he says, 

philosophers, legal scholars and political and social 

scientists must realign their thinking of these fundamental 

questions with new scientific evidence.

DAVID enoch, head of the Department of Philosophy in the 

Faculty of humanities and the Jacob I. Berman Professor 

of Law in the Faculty of Law, finds many of these scientific 

claims interesting — even provocative — but he also takes 

them with a philosophical grain of salt. “Neuroscience 

‘our individual identity  
is put into question  

by neuroscience’
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presents important challenges, but I don’t think they 

constitute the final word,” says enoch, who encourages 

greater collaboration between scientists and philosophers. 

Scientists, he says, may elucidate what goes on in the mind, 

but not on the conceptual conditions needed to have free 

will. “Science,” he says, “will never replace philosophy.”

While not a determinist like Sompolinsky, enoch too is 

not convinced that we have free will. “I am very confident 

that I am not confident about that,” he says with an almost 

mischievous grin. his reasons are not based on science, 

but rather on the age-old and much-debated philosophical 

distinctions between the hypothetical and categorical 

notions of free will.

According to the categorical condition, in order to choose 

freely, it must be true that you could have chosen otherwise. 

In the hypothetical condition, whereby you could have 

chosen otherwise if you so desired, the desire itself might 

be predetermined or preset. here, says Prof. enoch, science 

cannot help us decide which kind of freedom is important 

to us. Nevertheless, he says, science does have a “division 

of labor” role in this philosophical debate: “Philosophers 

must characterize the nature of the conditions needed 

for freedom — and provide a theoretical shopping list. 

Scientists can then help us understand whether the items 

on that list are fulfilled in the real world.”

Sompolinsky says that many people confuse determinism 

— whereby all actions and choices are fully determined 

by preceding natural events and states of affairs — with 

genetic predisposition. “Choosing between right and wrong 

is the product of the neural process that has been molded 

by everything that previously transpired in one’s brain,” he 

says. Our hereditary material is only a part of the story. Just 

as we cannot ignore the role of DNA, says Sompolinsky, we 

also cannot ignore the influence of experience on neuronal 

activity. Decision-making, he adds, is determined by the 

interaction between the neural system and external signals 

generated by upbringing, education, and physical, social 

and cultural environment. “there is no room for ‘extra 

metaphysical factors’ such as free will to influence the 

course of our decisions and actions.” 

 

tAKING the “free” out of “will” does not sit well with Dr. 

Avinoam Rosenak, head of the University’s Department 

of Jewish thought. Rosenak is critical of neuroscientific 

attempts to ignore, or even 

eliminate, the subjective 

experience of freedom. 

he claims that to date, 

scientific experiments have 

been far too narrow and 

technical “to annul the 

essential experiences of our 

human existence.”

Above: Prof. Haim Sompolinsky; right: ‘Science’ Mishneh Torah by 
Maimonides, manuscript on parchment, Spain, 14th century, illuminated 
in Italy, 15th century (courtesy Manuscripts Department, National 
Library of Israel, Jerusalem)
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Scientists have “proven” that we don’t have free will by 

testing one’s inclination to raise a hand or press a button, 

says Rosenak. “they didn’t test or ask if you want to be 

a capitalist or socialist, whether you are an optimist or a 

pessimist, whether you are happy or sad — questions that 

far more reflect the human condition,” he says.

enoch concurs, saying that scientists must make a 

clear distinction between “choosing” and “picking” in their 

experiments. he takes his philosophical argument to the 

supermarket. When you choose a type of cereal, many 

reasons apply: nutritional value, cost, taste. Once you have 

decided which to buy, you must then pick one box from 

many of the same. here, says enoch, the choice becomes 

arbitrary. this distinction between picking and choosing, he 

says, becomes all the more crucial in 

cases of moral choice. 

“Suppose I make up my mind, but 

only later become fully conscious of 

having made up my mind. Does that mean I did not act 

freely?” asks Prof. enoch. “I don’t think that is true in 

general.”

For Rosenak, the human essence is far too rich and 

subjective to be reduced to quantitative material data, 

which he describes as a “project of reductionism.” In the 

case of recent brain experiments, “science is jumping ahead 

of itself,” he says. “By offering what philosophers call a 

monistic interpretation of the human experience, scientists 

are determined — literally — to eliminate the existential 

duality of spirit and substance.” It is this duality, he says, 

that corresponds to our experience: “the objective world, 

the world of the lab, does not fully reflect reality.” Rosenak 

admits to having very strong views on these issues.

“According to most Jewish thinkers — hasdai Crescas 

was a notable exception, as was R. Zadok ha-Cohen — the 

thrust of Judaism is centered on freedom and man’s ability 

to determine his own future, his own conception of self,” 

says Dr. Rosenak, a preeminent scholar of the philosophy of 

halakha (Jewish law). he cites a midrash (tanhuma) which 

describes the moment before birth: “the angel responsible 

for pregnancy asks God whether the person about to be 

born will be male or female, weak or strong. this is all 

predetermined. But whether the person will be righteous or 

wicked, says God, is in the hands of man alone. From this 

midrash, we can learn that for the talmudic Sages, what 

counts in life is making ethical decisions.” 

Rosenak goes on to cite Maimonides, one of the 

foremost rabbinical arbiters and philosophers in Jewish 

history. “You can’t begin to understand the significance 

of a commandment, Maimonides maintains, without the 

individual’s freedom to choose between good and evil, right 

and wrong.” According to Maimonides, take away this 

freedom and the entire halakhic system, the entire moral 

universe, will crash and fail. Rosenak adds that this great 

medieval scholar recognized that all individuals were born 

with inherent (call them predetermined) traits, but that man 

can and should aspire to improve himself — and this, he 

says, “is the basis of humanistic thought.”

As a general rule, says Rosenak, “when we try to 

understand everything under the rubric of one theory — 

such as materialism or idealism — the rational theory  

will lead us to determinism. however, when we contemplate 

the variety and richness of human existence, we discover  

a presence of freedom and choice  

that cannot be proven but, also, cannot 

be denied.”

Both Rosenak and Sompolinsky 

are religiously observant. Sompolinsky admits that his 

own religious worldview has changed dramatically as 

he internalized the implications of recent advances in 

neuroscience, including his own research. For him, it 

was a matter of making determinism compatible with 

Judaism — not a simple assignment. he turned to hasdai 

Crescas, another though much lesser known and far less 

influential medieval scholar who was a vociferous critic of 

Maimonides. “For Crescas, human choice is fundamentally 

deterministic,” explains Sompolinsky. “Individuals can 

choose between different logically possible options, but 

their choice is nevertheless dictated by natural causes. 

‘science will never  
replace philosophy’

Prof. David Enoch 
(left) and Dr. 
Avinoam Rosenak

B
runo Charbit
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Color of Thought
In 2012, the European Friends of the 

Hebrew University of Jerusalem launched 

the Color of Thought traveling street 

exhibit which aims to acquaint the 

general public with neuroscience by 

twinning stunning visual scientific 

representations of the brain with 

seemingly parallel works of art. 

Curators Angelo Bucarelli and Viviana 

Kasam, the latter a generous supporter of 

ELSC students, selected various images of 

the brain created by ELSC members and 

colleagues from other leading brain 

research institutes, using scientific 

diagnostic and imagery technologies >>

torah Law is an integral part of the deterministic system, 

aiming to influence our behavior by encouraging moral 

conduct, and steering us away from evil.”

Raised in an ultra-Orthodox environment, for 

Sompolinsky it became critical to reconcile his belief system 

with his scientific worldview — which does not leave room 

for praise or blame of our past “free” actions. “When I think 

about my past conduct, what should I blame — a neuron, 

a synapse? Whereas I used to spend Yom Kippur, the Day 

of Atonement, agonizing, repenting for past deeds, I now 

spend the day reflecting about tomorrow.” 

We are organisms that care about the future, he 

says. “When I look ahead, I incorporate my desires, my 

value system, my notion of what is moral and immoral,  

what is good and what is bad.” that is how Sompolinsky 

says he views the whole notion of responsibility: “It is 

forward looking.”

We now move into the cloudy waters of legal and social 

ethics. According to Sompolinsky, neuroscience raises 

questions about blameworthiness and the justification for 

punishment. his approach might raise eyebrows. “there is 

no point in talking about blame,” he says. “the whole legal 

system should be geared towards the future — modifying 

the behavior of an individual or a society in ways that 

serve our collective interest and moral values.” In short, 

a person does not deserve punishment for his past actions  

since they are natural events just like rain, drought or 

an earthquake. Sompolinsky realizes he is raising thorny 

issues, but believes that as science moves on, these issues 

cannot be ignored.

enoch agrees — to an extent. “If people aren’t free, 

perhaps punishing them becomes problematic,” suggests 

enoch. But does that make causing unnecessary pain 

“any less wrong?” he asks. While enoch does not deny the 

long-range possibility of a complete criminal justice system 

reform, he does say that neuroscience experiments that 

would lead to such a change are still in their early “finger-

painting” stages. 

Brain imaging technology, meanwhile, is becoming 

increasingly sophisticated. the same functional magnetic 

resonance imaging scans (fMRI) that “read” the brain’s 

blood flow may also be used, in the future, to test for human 

traits such as aggressiveness and violent tendencies. there 

is a discussion in philosophy about what is called “pre-

punishment,” says enoch. “Suppose you know with a good 

deal of certainty that I will commit a crime later in the day. 

Can you punish me for this now?”

here enoch distinguishes between prevention and 

punishment. “If airport security discovers — by means of 

a scan — that a passenger has violent tendencies, do you 

allow him to board the plane?” In this case, says enoch, you 

must weigh the interests 

of one individual against 

the interests of all the 

passengers. Although we 

do this all the time, when 

it comes to punishing 

Color of Thought 
traveling exhibit 
in Paris (top) and 
Lisbon
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someone in advance, that is a much tougher question, 

he says. Indeed, he describes it as one of numerous 

“peripheral” philosophical issues raised by neuroscience, 

including the use of cognitive 

enhancers, “smart drugs” and the 

potential abuse of scanned data 

by potential employers, security 

personnel, insurance agents and the 

justice system, to name but a few.

enoch is awaiting more scientific data before drawing 

any conclusions. Sompolinsky says the scientific paradigm 

is already quite solid and the ability to predict our future 

actions — and thoughts — by means of neural signals is 

becoming more and more accurate. he calls for greater 

dialogue between scientists, ethicists and public-policy 

makers — and, ultimately, “a rethinking of our core value 

system, taking into account all that we know about our 

neural system.”

Rosenak takes a different approach. Both scientists and 

humanists should continue to make important 

contributions to our understanding and self-

understanding. “the worst that could happen 

would be for one of them to swallow the other. At this stage, 

however, we cannot predict the type of bridges that will — 

and should — be built to connect them.”

And what if, at the end of the day, 

we discover that free will doesn’t exist? 

Will it mean, as suggested by Rosenak, 

the collapse of civilization as we know 

it? hardly, says enoch, who is firmly 

convinced that the effect on our behavior will be very 

limited — “people will always cherish the illusion of  

free will.”

even if scientists raise serious doubts about human 

consciousness and freedom, says enoch, adapting the words 

of eighteenth-century Scottish philosopher David hume, 

“nature will cure us of this philosophical melancholy and  

we will leave our offices and studies, and scientists will 

leave their labs and we’ll all go home and play with our 

children, we’ll go out to dine and we’ll make merry with  

our friends.” 

‘the objective world,  
the world of the lab,  

does not fully reflect reality’

>>

Color of Thought 
traveling exhibit in  
(from left) Deauville, 
Milan and Lisbon’s 
Gulbenkian Park

such as electron microscopy, modeling, 

optogenetics, magnetic resonance and the 

special Brainbow fluorescent technique. 

They then matched these with works by 

artists such as Klee, Toulouse-Lautrec, 

Dalí and Kandinsky to create a thought-

provoking experience. 

The high-profile exhibit, a joint project 

with Europe’s leading neuroscience 

research centers, began its journey 

through Europe in Milan and has since 

been shown in Deauville, Lisbon and Paris. 

It is scheduled to travel to some 13 other 

cities by the end of 2014. 

See Save the Date listing on page 37 for 
upcoming venues.
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Only 
Connect

By Shoshana London Sappir

the sentence “John was born in Paris” contains 

more information than “John was born in 

France.” Logicians would say the first sentence is logically 

stronger than the second. But “John wasn’t born in Paris”  

has less information than “John wasn’t born in France,” thus 

it is logically weaker. Negation of sentences reverses their 

logical strength.

While this logical rule is encoded in almost every logical 

system, human language reveals interesting counterexamples. 

“You may eat cake or ice cream” is logically stronger than 

“you may eat cake.” here, however, negation preserves 

logical strength: “You may not eat cake or ice cream” remains 

logically stronger than “You may not eat cake.”

Prof. Danny Fox, head of the new 

Language, Logic and Cognition Center 

(LLCC) in the Faculty of humanities, 

which is part of the recently established 

Australian Research and Graduate 

Studies Complex on the Mount Scopus campus, says logical 

puzzles like this are far from trivial — and may have a 

bearing on an overall theory of human cognition. “Language 

allows you to draw connections between thoughts,” says Fox, 

who joined the hebrew University in 2011, after a decade 

of teaching at MIt. “the ability to reason is part of what 

makes us human. through language we can try to identify the 

building blocks of human reasoning.”

Devoted to studying language from a multidisciplinary 

perspective, the LLCC focuses on the relation between 

language and other human cognitive systems. It was 

conceived out of the need to bring together researchers 

studying language and cognition from different viewpoints 

and disciplinary 

backgrounds: 

linguistics, mathematics, philosophy, psychology, cognitive 

science and computer science. Likewise, its doctoral program 

— the first of its kind in Israel — exposes graduate students 

specializing in various fields to their neighboring disciplines. 

“Our goal is to form a lively intellectual community where 

learning is mostly conducted outside of the classroom, as in 

leading international graduate programs,” says Fox.

the Center’s research lab — two soundproof rooms 

designed for language-processing experiments — allows for 

interaction between theoretical work in syntax and semantics 

and experimental work in psycholinguistics. For instance, 

says Fox, you can learn quite a bit from 

studying incremental reading. “When the 

subject has to press a button to get to the 

next word in the sentence, you can assess 

the effort involved by measuring the 

length of time until they ask for the next word.”

Subjects were asked to read the sentences “John read 

every book that Mary did” and “John read the book that Mary 

did.” Based on response time, the first sentence was at first 

found to be slightly more difficult than the second. When 

readers got to the last word of both sentences, however, 

the second sentence was observed to be harder. “the word 

‘did’ is tricky here,” says Fox. “the question is: why is the 

sentence much easier when it contains the word ‘every’?

“the answer can be found in the algorithm you have to 

compute in order to decipher the sentences. the explanation 

relates to the special roles of the word every in an overall 

theory of human reasoning.” 

‘through language we can 
try to identify the building 
blocks of human reasoning’

Top: Language, Logic 
and Cognition Center 
graduate class in the 
Australian Research 
and Graduate Studies 
Complex; inset: Prof. 
Danny Fox 

photos: B
runo Charbit
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By Wendy Elliman

In trailblazing translational research 
in pharmacy, medicine and computer 
science, scholars are applying their 
new knowledge of the brain and its 
complex workings to actively enhance 
human health 

Perfecting Pulses 
For over 25 years, three clusters of 

nerve cells deep in the brain have been 

Prof. Hagai Bergman’s research focus. 

A member of the Institute for Medical 

Research Israel-Canada (IMRIC) 

in the Hebrew University’s Faculty 

of Medicine and of the University’s 

Edmond and Lily Safra Center for 

Brain Sciences (ELSC), Bergman is an 

international authority on the basal 

ganglia, clusters which are the hub of 

human behavior. 

The basal ganglia process 

information which comes from every 

part of the cortex to drive cognition, 

movement, emotions and learning, 

he says. “They funnel this input 

with memory and motivation to 

guide how we act. By tracking basic 

neuron responses in normal and in 

Parkinsonian animal lab models to 

tasks that involve assessing visual 

information, making decisions and 

acting on them, we’re gaining better 

understanding of the basal ganglia-

cortical networks’ role in both health 

and disease.

“It’s this part of the brain whose 

function is lost in many dementias, so 

it’s a key area to search for changes 

associated with neurological disorders, 

such as Parkinson’s.” 

It was Bergman, the Simone 

and Bernard Guttman Professor of 

Brain Research and president of the 

International Basal Ganglia Society, 

who first traced the development of 

the motor symptoms of Parkinson’s 

disease to the sub-regions of the basal 

ganglia. In 1990, he found that an area 

within the basal ganglia measuring 

just millimeters in diameter — the 

sub-thalamic nucleus — is overactive 

in this crippling neurodegenerative 

disorder, which attacks two people 

in every 100,000. His discovery led 

to the development of a procedure 

in which electrodes are implanted 

in this tiny area in order to deliver 

electric pulses or stimuli to override 

its faulty activity. Known as deep-brain 

stimulation (DBS), this hi-tech surgery 

was approved by the US Food and Drug 

Administration (FDA) in 2001. 

Since then, surgeons in Israel, 

Europe and the US have drilled tiny 

burr holes in the skulls of thousands 

of patients with Parkinson’s disease 

— and, later, in those with other 

movement disorders, such as dystonia 

and dyskinesia. They insert two tiny 

electrodes at the end of a silicone-

covered wire and feed it down to the 

sub-thalamic nucleus. The wire’s other 

end is slipped under the patient’s 

skin and connected to an implanted 

computer-mouse-sized electrical 

Graduate student 
Boris Rosin (above) 
in the basal ganglia 
laboratory headed by 
Prof. Hagai Bergman 
(right)

Yonatan Sindel

The Power 
Healto 
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pacemaker. Over weeks and often 

months, the pacemaker is programmed 

to deliver pulses to the electrodes at 

the appropriate frequency and intensity. 

“every few months, the pacemaker 

must be adjusted to keep pace with 

disease-driven changes in the sub-

thalamus,” says Prof. Bergman. “this 

means that for much of the time, it 

doesn’t function optimally. It was 

graduate student Boris Rosin from 

our lab who thought of a way to create 

a closed-loop system, in which the 

pacemaker continuously regulates 

itself — that is, it automatically adjusts 

the pacemaker’s function according to 

preset parameters.”

In Rosin’s experiments, the 

implanted electrode is preprogrammed 

to detect abnormal neuronal activity 

and is able to use the brain’s own 

electricity to trigger the appropriate 

stimuli to correct it. the concept 

has been proven and is now being 

developed for use. 

this new strategy will not only 

control movement disorders more 

efficiently, but it also has exciting 

potential for other 

brain disorders. “In 

animal lab models, 

we’ve identified 

the specific 

neuronal signature 

for Parkinson’s, 

and are now trying to trace others,” 

says Bergman, who was awarded a 

prestigious eRC Advanced Grant for 

his research on basal ganglia and their 

disorders in 2012, and the Rappaport 

Prize for excellence in Biomedical 

Research in 2013.

“theoretically, wherever we’re 

able to identify such a signature, we 

can design an electrode to recognize 

the abnormal pattern and return it to 

normal brain activity in a closed-loop 

system.” this, he says, holds promise 

for neurological conditions such as 

chronic pain and tourette’s syndrome, 

as well as for psychiatric illnesses 

such as obsessive-compulsive disorder, 

treatment-resistant depression and 

even schizophrenia. 

“together with Drs. Zvi Israel and 

Renana eitan of the Departments 

of Psychiatry and Neurosurgery at 

the hadassah University Medical 

Center, we’re part of an international 

multi-center study on this surgical 

treatment of depression and OCD,” 

says Bergman. “Five depression 

patients have been operated on so far. 

While these numbers are too small 

for firm conclusions, we’re greatly 

encouraged by the initial results of 

these surgeries.”

Reverse Treatment
“Road accidents, falls, sport and 

violence make traumatic brain injury 

(tBI) the most common cause of 

disability and death among 15- to 

40-year-olds in Israel and the West,” 

says Prof. esther Shohami of the 

hebrew University’s School of 

Pharmacy and 

a former Dean 

of Students who 

currently serves 

as Student 

Ombudsman and 

is president of 

the Israel Society for Neuroscience. 

“Despite worldwide research efforts 

that cost billions of dollars, there is no 

effective treatment for the secondary 

injury which follows trauma — too 

many of these patients decline and 

frequently die.”

Particularly frustrating, she says, is 

an experimental drug that works well 

in animal models but does not help 

patients. “there is hard data that show  

that tBI and stroke trigger a massive 

release of glutamate, one of the 

brain’s most important and abundant 

chemicals,” says Shohami. “We know 

that this excess overexcites the brain 

and results in neuronal damage. For 15 

years, pharmaceutical companies have 

invested in designing drugs to block the 

effect of glutamate. While many had 

good lab results, none has passed the 

critical phase 3 clinical trials.” 

Prof. Shohami and her colleagues 

decided to find out why. they asked 

three key questions: Were the tBI 

models faulty? Is the concept of 

glutamate release wrong? Or is there 

a disconnect in translation from lab 

bench to clinical?

“We ruled out a problem in the first 

two, so knew it had to be the third,” 

she says. “With a colleague from 

Stanford University, we mapped the 

glutamate receptors the experimental 

drugs were designed to block and made 

a key discovery. the massive activation 

of glutamate receptors immediately 

after injury is temporary. Within 

hours, these receptor levels dwindle to 

levels far below normal. thus, when 

administered according to the clinical 

protocols, the experimental drugs  

were further down-regulating 

glutamate activity.”

Why, then, had these drugs worked 

in the lab? “In every preclinical study, 

‘we’ve identified  
the specific neuronal 

signature for Parkinson’s, 
and are now trying  

to trace others’

11

Wavelet spectrograms 
show neuronal 
oscillation activity in 
Parkinson’s disease 
model, with frequency 
(y axis) shown as 
a function of time 
(x axis); oscillatory 
power estimates 
appear at right of 
each spectrogram 
(From ‘Closed-loop 
DBS is superior 
in ameliorating 
Parkinsonism’ 
by Rosin, Slovik, 
Mitelman, Rivlin-
Etzion, Israel, Vaadia 
and Bergman. Neuron 
2011, Vol. 72, Issue 2)
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they were administered either prior to 

injury or immediately afterward when 

glutamate levels were indeed too high,” 

says Shohami. “In the clinical trials, 

however, drug administration came 

hours later, after 

the patient had 

been admitted to 

hospital, examined 

and signed a 

consent form. Not 

only that: in almost every clinical trial, 

a second dose had been given two 

to three days later, without any 

indication that this was necessary. 

Many of the clinical trials, in fact, had 

to be halted prematurely because of 

adverse reactions.”

the researchers proved their 

concept by activating glutamate 

receptors instead of blocking them, 

something that could be done 

successfully 24 hours following injury. 

their preclinical results were published 

in PNAS and subsequently highlighted 

by Nature Neuroscience in 2004. three 

years later, they were in print again: 

they had identified a molecule that 

activates glutamate receptors in the 

antibiotic known 

as seromycin 

(d-Cycloserine). 

Developed in the 

1960s to treat 

tuberculosis, 

seromycin is FDA-approved and has 

a long history of safe clinical use. 

Shohami and her team used the 

antibiotic to increase and regulate 

glutamate levels and, again, their 

results showed improved recovery 

following tBI.

“With funding from the Israel 

Defense Forces Medical Corps, we were 

ready for clinical trials,” she says. In 

November 2012, they launched the 

trial as a multi-center, randomized, 

double-blind study, led by the 

hadassah University Medical Center’s 

Neurosurgery Department. Over the 

course of a year, they plan to recruit 

about 100 patients, aged 18 to 55, with 

mild to moderate traumatic brain injury. 

Cognitive function, executive function 

and memory will be evaluated on 

admission, and again after three and six 

months. they anticipate that a single 

dose of seromycin within 24 hours of 

injury will lead to significantly improved 

recovery within six to 12 months.

“We’re encouraged and excited about 

this project, both for traumatic brain 

injury patients and for the promise we 

believe it holds as a new approach to 

alleviating a range of brain disorders,” 

says Prof. Shohami. “Glutamate 

mediates a wide array of brain 

activities — from chronic pain, memory 

impairment and Parkinson’s disease 

to post-traumatic stress disorder, 

psychosis, fear, anxiety, schizophrenia, 

drug addiction and obsessive-

compulsive disorder. We believe that 

learning how to control it may provide a 

new way to help such patients.” 

Surgical Precision
In keyhole brain surgery, probes, 

catheters and needles are inserted 

through a tiny burr hole in the 

skull. Without any direct visibility, 

neurosurgeons must then navigate the 

tangle of blood vessels and neurons to 

reach their target. While preoperative 

MRI mapping, anatomical knowledge 

and extensive experience optimize 

the neurosurgeon’s preparation, 

inadvertent brain damage nonetheless 

occurs in one in 10 such surgeries. 

that, however, is about to 

change with software that plans 

the neurosurgeon’s safest possible 

insertion trajectory, starting from 

where exactly to drill and ending at 

the target. “We’ve built a navigation 

system which overlays the patient’s 

MRI images with data from other 

advanced brain-mapping procedures, 

such as fMRI and MRA,” says Prof. Leo 

Joskowicz, head of the Computer-Aided 

Surgery and Medical Image Processing 

Laboratory at the hebrew University’s 

Selim and Rachel Benin School of 

engineering and Computer Science and 

a member of eLSC.

“existing surgical planning systems 

‘there is no effective 
treatment for  

the secondary injury  
which follows trauma’

Prof. Esther Shohami 
and (inset) scans 
showing brain 
sections following 
traumatic brain 
injury, with low levels 
of red indicating 
reduction in activity 
of glutamate receptors

B
runo Charbit
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rely on two-dimensional images 

and show only brain structures,” he 

says. “Ours factors in blood vessels, 

critical brain structures such as the 

ventricles, sensitive functional regions 

that influence vision, movement and 

language, and the tracts that relay 

orders between the cerebral cortex, 

spinal cord and muscles.” the result 

is a three-dimensional map showing 

a surgical insertion trajectory which 

is not necessarily the shortest but is 

always the safest  — the most distant 

from critical structures, with zones 

marked in green and red indicating 

where incisions can or cannot be made. 

Developed by graduate students 

Miri troppe and Ruby Shamir with 

colleagues from the hadassah 

University Medical Center led by Dr. 

Yigal Shoshan, the prototype was 

tested in a retrospective study at 

hadassah in summer 2012.  Senior 

and junior neurosurgeons planned the 

surgical trajectory, 

first using MRI 

images only and 

then the new 

software. the 

latter approach 

significantly shortened planning time 

and increased trajectory distance 

from the nearest blood vessel by an 

average 1.5 millimeters. the difference 

was especially marked among junior 

surgeons whose skills were upgraded 

to expert level — thanks to the 

innovative software. “the concept has 

been proved,” says Joskowicz, recently 

named a Fellow of the Institute of 

electrical and electronics engineers, 

the leading professional organization 

for advancing technology for humanity. 

“Ahead is the rigorous testing required 

for FDA approval.”

If a drawback of keyhole surgery 

is the surgeon’s inability to see what 

he is doing, surely open-brain surgery 

or craniotomy, 

when up to 10 

centimeters of the 

skull is opened, 

is relatively 

easier. “Not so,” 

says Joskowicz. 

“Craniotomy has a complication of its 

own, most notably brain shift.” 

When the skull is opened, he 

says, the brain changes shape due 

to cerebrospinal fluid leakage and 

the drop in pressure caused by the 

opening. In addition, since the heart 

keeps beating at its regular rate, the 

brain’s surface and its interior become 

distorted. the result is that the brain 

shifts like jelly. thus, images taken 

prior to surgery, and used to plan it,  

no longer reflect the situation facing 

the neurosurgeon.

“Compensating for brain shift is one 

of the most challenging problems in 

image-guided craniotomy,” says Prof. 

Joskowicz. 

the prototype 

he and his 

technion 

colleagues 

have developed 

comprises a pair of calibrated, 

synchronized, digital cameras trained 

on the brain’s exposed surface. “We 

use two cameras to reconstruct what 

happens in 3-D, the same way that two 

eyes work,” he explains. “the cameras 

track the brain surface by extracting 

landmarks, such as the splitting of 

small blood vessels, from the video 

stream and use this to gauge how much 

it shifts.”

Working on a brain model, the 

researchers have successfully 

demonstrated their technique for real-

time visual tracking of brain shift on its 

surface during craniotomy. they are now 

developing a biomechanical model that 

will use the surface-shift data to assess 

the impact on the inner part of the brain 

— which is the surgeon’s target. 

The Pain Chain
Neurobiologist Alexander Binshtok 

spent the first decade of his 

professional life as a physiotherapist, 

focused on relieving the chronic 

pain which afflicts more than one in 

five adults in the West. “I saw that 

patients with chronic inflammatory 

or neuropathic pain rarely respond 

well to available treatment,” he says. 

“I decided to study pain’s molecular 

mechanism in order to develop better 

therapies for a pandemic which causes 

great suffering and costs national 

software plans  
the neurosurgeon’s  

safest possible  
insertion trajectory

Prof. Leo Joskowicz 
and (top) three-
dimensional 
visualization of 
brain, showing blood 
vessels (red), sensory 
(blue), speech (green) 
and vision (yellow) 
functional areas and 
white matter motor 
sensory fibers (light 
blue), with trajectories 
for three possible 
entry points (three 
colored cylinders); 
brain MRI (below) 
shows target inside 
the brain, entry point 
and trajectory

Sasson Tiram
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economies 

hundreds of 

billions of 

dollars.”

Binshtok 

pursued a 

doctorate in neurobiology at the 

hebrew University, followed by a 

postdoctoral fellowship at harvard 

University and Massachusetts General 

hospital. In 2010 he joined IMRIC 

in the hebrew University’s Faculty 

of Medicine and he is also a member 

of eLSC. the pain therapy he has 

developed has been hailed by fellow 

scientists as a major medical discovery. 

Binshtok’s work stems from his 

pioneering elucidation of the underlying 

molecular, cellular and neuronal 

network-related mechanisms of pain. 

he and his colleagues went on to find 

a way to block pain without numbing 

other sensations, freezing muscles or 

affecting blood pressure.

“Based on our knowledge that 

pain fibers express a specific type of 

ion channel,” he says, “we looked for 

a way to use these channels to get 

an impermeable anesthetic into the 

pain fibers — and, thereby, block pain 

selectively. Our preclinical studies 

suggested that a single injection 

combining capsaicin — the “burn” 

compound in chili peppers, capable 

of opening the channels — with a 

membrane-impermeable derivative of 

the local anesthetic locadine would 

control pain for several days without 

any side effects.”

the 2007 Nature article in which Dr. 

Binshtok and his colleagues described 

this work was 

subsequently ranked 

among the top 

neurology research 

publications of 

all time. their 

discovery is 

now in commercial development 

with endo Pharmaceuticals, with 

expected applications for debilitating 

inflammatory pain, post-surgical pain 

and labor pain. Binshtok published 

an article on an adaptation of this 

approach that blocks itching in Nature 
Neuroscience in May 2013. 

he also has several more major 

projects to combat chronic pain in his 

research pipeline. One, based on the 

similarity between the mechanisms 

driving pain and epilepsy, has led him 

to study the effect of anti-epilepsy 

medication on inflammatory pain. 

“We’ve found that substances released 

during inflammation acutely activate 

pain neurons; we’re examining 

whether proven epilepsy treatment will 

ameliorate this,” he says. he is likewise 

looking at the interaction between 

neurons and glial cells — the latter 

comprise 90 percent of the brain and  

are tasked with supporting and 

protecting neurons — in both chronic 

pain and epilepsy. 

A longer-term endeavor for Binshtok 

— who was awarded a prestigious 

eRC Starting Grant in 2011 — is his 

plan to track the body’s pain pathways. 

“Chronic pain is a disease of the 

central nervous system, involving the 

brain and spinal cord,” he says. “the 

difficulty is that pain pathways change 

constantly since neurons themselves 

are altered chemically and structurally 

by processes such as learning and 

memory.” Using advanced imaging 

technologies, Binshtok plans to identify 

the central neuronal networks that 

transmit information to the brain from 

the body’s primary 

sensory neurons, 

create models of 

these networks and 

then track how the 

neurons behave in 

chronic pain.

he leaves describing his most 

“futuristic” project until last: building 

molecular nanorobots from threads of 

DNA to monitor and block chronic pain. 

“Interaction with living organisms at 

cellular and molecular levels is currently 

achieved with drugs,” he says. “Our aim 

is to create an ‘intelligent’ drug — one 

programmed to, say, count to 10 before 

engaging its target, to communicate 

with other drugs, or to calculate drug 

molecules at the target site.”

With partial funding from the 

German-Israeli Project Cooperation 

Foundation (DIP), Binshtok heads a 

bi-national team of researchers in Israel 

and Germany working on this project. 

“We are currently proving the concept by 

showing that such DNA robots can sense 

abnormal neuronal activity and release 

compounds to block it,” he says. “the 

challenge will be to translate our work 

into a therapeutic approach.” 

‘pain pathways  
change constantly since 

neurons themselves  
are altered chemically 

and structurally’

Top: Dr. Alexander 
Binshtok and diagram 
illustrating how to 
get a membrane-
impermeable 
anesthetic into pain 
fiber ion channels in 
order to block pain 
selectively; below: 
fluorescent imaging 
shows mapping 
of pain-related 
innervation in limb of 
animal lab model
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Musical  
    MindsBy Shoshana London Sappir

FOR neurobiologist — and self-described 

“frustrated pianist” — Prof. eli Nelken, it 

was his love of music that drew him to examine how the 

brain processes sound. Years of dinner talk with colleagues 

with a similar passion raised questions which eventually 

evolved into formal research subjects. What can brain 

science tell us about music? What can music teach us about 

cognition and the brain? If our brain is hardwired to process 

music, do music centers also exist in other mammals? What 

is the role of the auditory system in processing music?  

these are among the questions being studied by hebrew 

University researchers in diverse disciplines, including 

musicology, neurobiology and computer science. A key 

arena for their work is the interdisciplinary Music and Brain 

graduate course at the edmond and Lily Safra Center for 

Brain Sciences (eLSC) which explores the meeting points 

between musicology, neurobiology and computer science, and 

provides both students and faculty with 

the tools to develop new approaches for 

examining unexplored areas.

“Undoubtedly, crosstalk between 

musicologists and brain researchers 

can fertilize both disciplines,” says Dr. Roni Granot of the 

Department of Musicology, an expert on music cognition 

and a lecturer in the Music and Brain course. Indeed, this 

interface characterized the four-day Batsheva de Rothschild 

international seminar, “Music and Brains: the Surprising 

Link,” held in Jerusalem in February 2013 — and which 

Granot and Nelken organized with eLSC colleague Prof. 

Naftali tishby who is the incumbent of the Ruth and Stan 

Flinkman Family Chair in Brain Research, eLSC doctoral 

candidate Nori Jacoby, pianist and conductor Prof. eitan 

Globerson and music enthusiast Roni Zehavi. 

 Prof. Nelken’s research focuses on 

the coding and representation of complex 

sounds in the auditory system of mammals. 

his experiments have yielded surprising 

insights on how the brain processes music. 

“In both humans and animals, the creation 

of expectations and what happens when 

they are not met can be measured on the 

electrical level,” he says. “You simply 

play one sound repeatedly and, every so often, you play a 

different sound, so that expectation and violation are clearly 

delineated. In the human brain, specific electrical events 

occur when you violate expectations. We found, somewhat 

accidentally, that even in anesthetized laboratory animals a 

similar phenomenon occurs in nerve-cell activity.”

this finding led Nelken to conclude that the organization 

of sound — the interplay between expectation and surprise 

— is the key to understanding how the 

brain processes music. “Music involves 

organizing sounds in time, and the brain 

likes organization,” he says. 

Dr. Granot runs more complex tests 

on humans, measuring not only their physical responses to 

music but also questioning their thoughts and emotions. “the 

complex play between the feeling of knowing what is going 

to happen, enduring suspense and being surprised is a basic 

element of the aesthetic experience — in music as in art, 

language and humor,” she says. “Classical musicology views 

music as an aesthetic or cultural object that changes between 

cultures, times and societies,” says Granot. “But until 

recently it ignored the listener. We are trying to connect what 

we know about music theory and the way listeners experience 

music as reflected in their behavior via brain measures.” 

‘music involves organizing 
sounds in time, and the 
brain likes organization’

Top: Jazz concert by 
students from the 
Jerusalem Academy 
of Music and Dance 
during the “Music and 
Brains” international 
conference in 
Jerusalem, February 
2013; inset: Prof. Eli 
Nelken (left) and Dr. 
Roni Granot

photos: B
runo Charbit
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ELSC Brain Power

harnessing the extraordinary opportunities created by unparalleled advances in technology and 

medicine of the past century, eLSC scientists are exploring multi-level relationships between gene 

function, neuronal circuits and behavior. their landmark research promises to transform treatment for 

neurological and psychiatric disorders and contribute definitively to the worldwide advancement of  

brain sciences. 

  

“Diseases of the brain like Parkinson’s and Alzheimer’s  
are only becoming more prevalent, and I know first-
hand the suffering they cause to patients and families. 
I am proud to be funding pioneering brain research at 
the Hebrew University. The extraordinarily talented 
researchers and students of the Edmond and Lily Safra 
Center for Brain Sciences — and the collaboration among 
them, using the most advanced technology available — 
give me tremendous confidence that we will soon see 
remarkable breakthroughs in our understanding of the 
brain, as well as new treatments and cures for particularly 
debilitating diseases.” 

ELSC visionary Lily Safra, March 2013

“I believe that the next decade will be the most scientific, 
the most dramatic chapter in human history. It will 
expose possibilities that today sound like science fiction. 
Its center will be brain research.” 

President Shimon Peres, March 2012

“Great universities will be judged over the next 
generation by what they contribute to our understanding 
of the normal and disordered human mind.”

Prof. Gerald D. Fischbach, Columbia University,
Hebrew University Neuroscience

Review Committee Chair, February 2007

the new state-of-the-art Charles and Suzanne Goodman Brain Sciences Building, which will house 

eLSC and is being designed by prominent architect Lord Foster, will bring together these various 

elements under one roof, featuring 14,500 square meters of open spaces, laboratories, shared equipment 

facilities and common areas that will maximize social and intellectual interaction. the new building is 

an architectural metaphor for the Center’s interdisciplinary philosophy, and its stunning neuron screen 

facade reflects eLSC’s tradition of merging research and the creative process. Proudly continuing the 

hebrew University’s tradition of excellence and innovation, eLSC is leading the quest to shape human 

understanding of the brain.

the hebrew University’s edmond and Lily Safra Center for Brain Sciences (eLSC) is an 

intellectual powerhouse at the forefront of the revolution in neuroscience research. 

In eLSC’s signature approach, theory and practice merge as interdisciplinary teams of top scientists 

conduct groundbreaking research to unravel mysteries of the brain that have long captured the 

imaginations of scientists, psychologists and philosophers. Likewise, eLSC’s renowned doctoral 

program, which attracts the most talented minds from Israel and abroad, is actively shaping the next 

generation of renaissance scientists, while its postdoctoral program enables the very best of these 

students to gain exposure to brain science at the world’s leading institutions.

 



the future of humankind is 

unequivocally linked  

to solving the enigma of our brain. 

While we have made remarkable 

progress towards this endeavor, our 

most significant discoveries are yet to 

come. Just 30 years ago, we didn’t even 

know what questions to ask — and 

even if we had, we certainly did not have the technology to 

address them. 

today we understand that brain research must span 

many disciplines and embrace numerous efforts by the 

world’s best institutions. the eU’s $1.5 billion human Brain 

Project exemplifies this multi-faceted approach as does 

US President Barak Obama’s recent indication that he is 

initiating a 10-year effort to “map” the human brain. 

I believe that these investments will produce astounding 

breakthroughs. Within the next 30 years, scientists will 

finally understand the brain’s mechanisms on a detailed 

level, revealing how the brain actually works. the meteoric 

development of electronic technologies will enable us to 

interface with biological brains and build machines that 

perform indistinguishably from an actual brain.

We will invent treatments that eliminate diseases 

like Alzheimer’s and Parkinson’s. Using a combination of 

physics, engineering, nanotechnology and neurology, we 

will develop nano-devices that live within our bodies and 

our brains, and repair brain functions in “real time.” 

A fuller understanding of the brain could also give us 

an unprecedented glimpse into the human soul, answering 

long debated questions about abstract brain functions: 

What drives creativity? how do we synchronize external 

reality with the internal reality that is unique to each of us? 

Developing such insights will also have an impact on the 

effective treatment of psychiatric disorders, an area still in 

its infancy but whose progress would markedly change the 

lives of millions. 

these advancements are not without ethical risks. It is 

the duty of every scientist to prevent malpractice during 

this revolution in the brain sciences.

Ultimately, we cannot afford to fail in these endeavors. 

As medical science rapidly advances in its ability to extend 

life expectancy, our current approaches to brain disorders 

will neither suffice, nor keep up with, the anticipated 

population explosion. the demystification of the brain 

is the missing link — it is the key to ensuring that we lead 

healthful and meaningful lives as individuals and  

as a society.

The Best  
is Yet to Come
Prof. Eilon Vaadia, Director of the Hebrew University’s 
Edmond and Lily Safra Center for Brain Sciences, shares his 
vision for the future of brain research

1992 the hebrew University’s 

Profs. hanoch Gutfreund 

and Moshe Abeles launch the Interdisciplinary 

Center for Neural Computation (ICNC), an 

innovative approach to brain research aimed at 

creating “renaissance” scientists who combine 

neurobiology, theoretical physics, computer 

science and psychology

2000 
european Union names 

the ICNC a Center of 

excellence, praising 

its “unique, broad 

combination” of research 

techniques

Fast Forward>> Fast Forward>>



2004 Art and Brain 

workshop (left) 

brings together Israeli artists 

and ICNC scientists to examine 

creativity. ICNC again recognized as 

a Center of excellence by the eU

2004 Brain Circle inaugurated 

at Château Lafite estate, 

hosted by Baron eric de Rothschild; the 

international forum for supporters of cutting-

edge brain science was inspired by Munich-

based Yaakov Chai and realized by eLSC’s 

Prof. Idan Segev and University Associate 

Vice-President for europe Yoram Cohen

Fast Forward>> Fast Forward>>

Dr. Yoram Burak:  
What the Brain Sees
What if brain function could be described entirely via the 

languages of mathematics and physics? Ancient Greek 

philosophers upheld that nature’s most sophisticated 

wonders could be explained in this way — now eLSC 

researcher Dr. Yoram Burak is experimenting with this 

concept for the brain.

Burak, who completed a postdoctoral fellowship at 

harvard University in 2012, constructs theoretical models 

that address such questions as how the brain processes 

sensory information and produces short-term memories. 

equipped with nothing but a high-powered computer, pen and 

paper, he is currently exploring how the eye’s minute and 

constant motions affect the brain’s interpretation of visual 

information. 

“We already know a lot about the way the retina transmits 

information to the brain,” says Burak. “By framing this 

knowledge in mathematical terms, we can then explore 

the steps the brain must take in order to interpret this 

information during more complicated visual tasks.”

Dr. Inbal Goshen:  
Lighting up the Brain
It reads like science fiction: a strategically positioned beam 

of light in the brain activates and controls the brain’s nerve 

cells. the highly advanced techniques of this relatively new 

field known as optogenetics are being employed by eLSC 

researcher Dr. Inbal Goshen to provide unprecedented insight 

into the brain’s neural code.

Goshen implants light-sensitive optical proteins into 

specific subsets of the brain’s cells. She then manipulates 

individual cells by directing light onto them in order to 

“switch” their activity on and off. Drawing on her background 

in neurobiology and psychology, Goshen is testing the role of 

these nerve cells in common psychiatric disorders including 

depression, post-traumatic stress disorder and autism. 

Optogenetics is a “very powerful tool that is opening up 

new research possibilities,” says Goshen, who completed her 

postdoctoral fellowship at Stanford University in 2012. “My 

ultimate goal is to gain a better understanding of how it can 

be harnessed to affect behavior.” 

N
ati Shohat
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Dr. Michael London:  
Cracking the Code
Dr. Michael (Mickey) London likens the process of decoding 

the brain’s constant buzz of signals to the top secret code-

breaking during World War II. “Neurons communicate using 

sequences of brief electrical pulses,” he says. Cracking and 

understanding these sequences — known as neural code or 

the brain’s internal language — is London’s research focus. 

Before joining eLSC in 2011, London spent eight years 

at University College London investigating how a single 

neuron processes information. With his collaborators, he 

discovered that a neuron’s single pulse is amplified in the 

neuronal network and triggers a large amount of neuronal 

activity. this new knowledge has profound implications 

for understanding how well the brain’s code can perform 

computations, he says.

London, an alumnus of the University’s ICNC, is 

now testing how neuronal noise level and neuron pulse 

manipulation impact actual behavior. “the consequences 

of cracking the brain’s code,” he says, “may be even more 

revolutionary than the unraveling of the genetic code.”

2004 For first time in Israel, 

ICNC’s Prof. hagai 

Bergman and hadassah University 

Medical Center’s Dr. Zvi Israel (left) 

perform revolutionary deep brain 

stimulation surgery to alleviate the 

devastating effects of Parkinson’s 

Disease (see page 10)

2007 “hebrew 

University 

neuroscience [has the potential to] 

be ranked among the top five in the 

world,” Prof. Gerald D. Fischbach, 

Columbia University, Chair of the 

Neuroscience Review Committee of 

the hebrew University

2009 the edmond 

and Lily Safra 

Center for Brain Sciences (eLSC) is 

established through the generous 

support of the edmond J. Safra 

Foundation, with guest-of-honor 

Lily Safra (left, with Prof. eilon 

Vaadia) attending festive events 
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Dr. Ami Citri:  
Understanding Addiction
Drug addiction is one of the most prominent neuropsychiatric 

disorders, saddling society with a tremendous financial 

burden. Despite drug addiction’s ongoing and tragic toll, its 

root cause is still largely ill-defined among neuroscientists. 

eLSC’s Dr. Ami Citri, however, seeks to revolutionize our 

understanding by studying the mechanisms by which the 

brain translates “the drug experience” into memory.

Citri did his postdoctoral training at Stanford University 

and joined eLSC in 2012. Like his colleagues Dr. Yoram Burak 

and Dr. Michael London, his recruitment was facilitated in part 

through the generosity of Brindell Gottlieb. In his research, 

Citri specializes in brain plasticity: how the brain absorbs 

and codes information during the learning and memory 

process. Dr. Citri is unique in his approach in that he is 

applying knowledge gained from his doctoral research on the 

organization of molecular networks to understanding how the 

brain’s neural networks respond to drug abuse simulations.

Over the next 10 years, Citri hopes to leave his mark on 

the study of addiction and neuropsychiatric disorders. “We 

will develop methodologies that enable us to deepen our 

understanding of the molecular neuronal circuits that form 

the basis for disease,” he says.
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2012-2013

2010 eLSC’s 

Prof. 

Baruch Minke (left) wins 

the Prince of Asturias 

Award for his work in the 

battle against chronic pain 

and the eMet Prize for his 

contributions to society

2011 Prof. Amir 

Amedi of eLSC 

and IMRIC unveils “virtual cane” 

intuitive electronic sensor (being 

held by President Shimon Peres, 

seen left with Amedi) that enables 

blind people to navigate their 

surroundings safely

2011 Agreement for 

collaborative research 

in neuroscience between eLSC and 

Switzerland’s École Polytechnique 

Fédérale de Lausanne (ePFL) signed in 

the presence of Israel’s President Shimon 

Peres at dedication event hosted by 

Philippe Amon

2011 eLSC’s 

Prof. haim 

Sompolinsky (left), recognized 

as one of Israel’s 101 most 

influential people for 2010, 

awarded the Swartz Prize for 

theoretical and Computational 

Neuroscience

Fast Forward>> Fast Forward>>

Fast Forward>> Fast Forward>>

Fast Forward>> Fast Forward>>
August 2012 the Leona M. and harry B. helmsley Charitable trust grants $5 million  

to establish Brain Imaging Center at eLSC; the Center will be Israel’s most advanced 

facility for research imaging of humans and animals

November 2012 Arrival (top) of MRI scanner, a gift of Max and Vera Deutsch of 

Venezuela and the Swiss Friends of the hebrew University

 
JANuAry 2013 Germany’s leading Max Planck Society partners with eLSC to 

establish the Max Planck-hebrew University Center for Sensory Processing of the  

Brain in Action (see page 31)

the european Commission names the human Brain Project as a Future and  

emerging technologies Flagship topic, with an overall budget of €1 billion over  

10 years. Leader of the Israel team is eLSC’s Prof. Idan Segev, who is a member  

of the Brain Computation and Communication Lab that has been supported  

by Patrick Drahi

mArch 2013 Groundbreaking (opposite) for the Charles and 

Suzanne Goodman Brain Sciences Building. A milestone in the 

evolution of brain sciences at the hebrew University, the new 

physical facility (below) designed by Lord Norman Foster will 

provide eLSC with a state-of-the-art home 

Prof. hagai Bergman of eLSC and IMRIC (see page 10) awarded 

Rappaport Prize for excellence in Biomedical Research

 

April 2013 establishment of Jerusalem Brain Community to 

further optimize vision of hebrew University as a powerhouse of brain research by enriching 

exchange, cooperation and dialogue between all University scholars and scientists

M
ark N

aim
an

D
ouglas G

uthrie



22 2013/2014

R
obert Lurie

A World of Friends A World of FriendsA  Wo rl d  o f  Fr i e n d s A  Wo rl d  o f  Fr i e n d s

A World of Friends

United States
Former US Secretary of State George P. Shultz was awarded 

the truman Peace Prize, and leading attorney Patricia L. 

Glaser was presented with the Scopus Award at the American 

Friends’ Los Angeles Region Gala dinner. Proceeds went 

to student scholarships and the harry S. truman Research 

Institute for the Advancement of Peace. From right: hebrew 

University President Prof. Menahem Ben-Sasson, Scopus 

Award honoree Patricia L. Glaser, honoree George P. Shultz and truman Institute 

Chairman Amb. Moshe Arad. 

University supporters Richard and Barbara Rothschild were presented with 

the American Friends’ Scopus Award by University President Prof. 

Menahem Ben-Sasson (left) at a celebratory dinner in Palm Beach. 

Proceeds went towards programming and equipment in the University’s 

elite Military Medicine program, and for scholarships. 

hebrew University Governor and American Friends’ treasurer Michael 

Lobel and tina Lobel (left) were presented with the Scopus Award, 

and American Friends’ Board of Regents members Nira and Kenneth 

Abramowitz (right) with the Maimonides Award, at a Gala dinner in 

New York. Proceeds went towards the University’s Lautenberg Center 

for General and tumor Immunology. 
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Los Angeles Region Friends’ President Mark S. Vidergauz and his wife Dr. Sharon 

hirschowitz, both hebrew University Guardians, were presented with the Scopus Award  

at a Beverly hills dinner. Proceeds went towards cancer research at the University’s 

Faculty of Medicine.  

edward M. Burke (center), Alderman of Chicago’s 14th Ward and Dean of the Chicago 

City Council, received the Scopus Award from Prof. Barak Medina (left) of the hebrew 

University’s Faculty of Law and American Friends’ President  

Daniel I. Schlessinger. the proceeds paid tribute to the late  

Jerold S. Solovy, an American Friends and hebrew University  

lay leader and a Scopus Award laureate, and will advance the  

work of the Faculty of Law. 

hebrew University Benefactor and Associate Governor Marvin 

Jubas (center) and his wife Jacqueline Jubas (right) were presented 

with the humanitarian torch of Learning Award at the annual Bel 

Air Affaire scholarship fundraiser in Los Angeles which was hosted 

by American Friends’ Los Angeles Region board member and 

Associate Governor Brindell Gottlieb (left).
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A World of Friends A World of FriendsA  Wo rl d  o f  Fr i e n d s A  Wo rl d  o f  Fr i e n d s

Monaco
Prince Albert II of Monaco and Princess 

Caroline were guests of honor at the european 

Friends’ unique Violins of hope concert by the 

Philharmonic Orchestra of Monte Carlo at the 

Grimaldi Forum. the concert included solos 

by Shlomo Mintz and other violin virtuosos, 

who made use of 13 violins that were restored 

by string-instrument craftsman Amnon Weinstein who found them in liberated 

concentration camps, former ghettos and other locations following World War II. From 

right: Prof. Ben-Sasson, President of the Association of Friends of the Philharmonic 

Orchestra of Monte Carlo Smadar eisenberg, Prince Albert II of Monaco, Princess 

Caroline of Monaco and University Associate Vice-President for europe Yoram Cohen 

with soloists and members of the orchestra. Proceeds went towards the edmond and 

Lily Safra Center for Brain Sciences.

France
Novelist, philosopher and Dean of the French Academy Jean 

d’Ormesson was presented with the French Friends’ Scopus 

Award at a dinner at Paris’ exclusive Pavillon Cambon, 

where over 400 guests enjoyed a kosher dinner created by 

French chef thierry Marx, who also gave a master class 

in desserts. Proceeds went towards the establishment 

of the French Laboratory for Parkinson’s Disease at the 

edmond and Lily Safra Center for Brain Sciences. From 

left: Scopus Award laureates Serge Klarsfeld and Roman 

Polanski, hebrew University Vice-President for Research 

and Development Prof. 

Isaiah Arkin, French Friends’ 

President Martine Dassault, 

honoree Jean d’Ormesson, 

Scopus Award laureates 

Bernard-henri Lévy, Philippe 

Labro and Beate Klarsfeld.

Argentina
the Argentinean Friends of the hebrew 

University awarded Roberto Goldfarb 

(center) with the Scopus Award in Buenos 

Aires for his contribution to Jewish life in 

Argentina. From left: Former Argentinean 

Friends’ President Ing. Roberto Nul, 

Argentinean Friends’ executive Director 

Jana Roitemberg, Roberto Goldfarb with 

his wife and granddaughter, Director of 

the Department of Latin America of the 

University’s Division for Development and Public Relations Dr. Pablo Kizelsztein  

and Argentinean Friends’ President Dr. Isidoro Kepel.

The Netherlands
Over 250 guests attended the Dutch Friends’ 

Scopus Award dinner honoring Ronny Naftaniel, 

former director of the Center for Information and 

Documentation Israel (CIDI) in the hague.  

From left: hebrew University Rector Prof. Asher 

Cohen, hebrew University Governor and Dutch 

Friends’ President harry van den Bergh, honoree 

Ronny Naftaniel and Minister of Foreign Affairs of 

the Netherlands Frans timmermans. 

Belgium
Over 600 people attended the Belgium Friends’ Scopus Gala where leading violinist, 

conductor and festival director Michael Guttman was presented with the Scopus 

Award by 2008 laureate Baron Jacques Brotchi and the hebrew University’s Prof. 

hagai Bergman. Proceeds went towards the new Belgium Optogenetics Laboratory at 

the University’s edmond and Lily Safra Center for Brain Sciences. Donors received an 

exclusive limited edition sculpture designed for the event by renowned Belgian artist 

Fred eerdekens.
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Australia
the Australian Friends of the hebrew University and Sir Zelman Cowen 

Universities Fund (SZCUF) presented the 2012 Sir Zelman Cowen 

Universities Fund Prize for Discovery in Medical Research to Prof. Barry 

Slobedman of the Sydney Medical School and Westmead Millennium 

Institute. hebrew University Vice-President for Research and Development 

Prof. Isaiah Arkin and University of 

Sydney Deputy Vice-Chancellor Prof. 

Jill trewhella outlined their institutes’ 

research activities and their cooperative 

research projects. From left: SZCUF 

trustee and New South Wales Friends’ 

President Michael Dunkel, Prof. 

Slobedman and SZCUF Managing trustee 

Prof. Jonathan Stone. 

Russia
the hebrew 

University’s 

Russian Friends 

association 

held a joint 

celebration of its 

10th anniversary 

with the 20th 

anniversary 

of Alef-Bank. 

From left: Russian Friends’ Chairman Gregory 

Schtulberg, Natalya Ulyanova of Alef-Bank and 

Russian Friends’ President Mark Shabad.

Canada
Academy Award winner Morgan Freeman was presented with the Jake eberts Key of Knowledge Award for 

combating racism and promoting education by hebrew University President Prof. Menahem Ben-Sasson at a 

gala reception hosted by the Canadian Friends at the toronto Center 

for the Arts. Over 700 people attended the event, which raised funds 

for the University’s Institute for Medical Research Israel-Canada 

(IMRIC) and for its International Masters in Public health Program. 

Over 500 people attended a Vancouver dinner co-hosted by the 

Canadian Friends and the British Columbia Cancer Foundation, at 

which Dr. Karen Gelmon (center) was presented with the Scopus 

Award. Proceeds went towards collaborative research between the 

University’s Institute for Medical Research Israel-Canada (IMRIC) 

and the British Columbia Cancer Agency, where Dr. Gelmon is a senior oncologist. 

From left: BC Cancer Foundation President & CeO Doug Nelson, dinner Chair Susan 

Mendelson, honoree Dr. Gelmon, Vancouver Canadian Friends’ President Dr. Peter 

hotz and Canadian Friends’ President & CeO Rami Kleinmann.

the Winnipeg Chapter honored human rights lawyer, environmentalist and special-

needs champion Yude henteleff C.M., Q.C., with the Friends’ Bronfman Award for 

Meritorious Service. Proceeds went towards the new Yude henteleff Mishpatim 

Scholarship fund, a hebrew University-University of Manitoba educational 

partnership. From right: Former Canadian Friends Winnipeg Chapter President  

Faith Kaplan, honoree Yude henteleff, Friends’ National Vice-President and incoming Chairman 

Murray Palay, executive Vice-President Merle Goldman and President & CeO Rami Kleinmann.

the Canadian Friends’ Montreal Chapter celebrated outgoing President Monette Malewski’s (right) 

highly successful tenure and installed incoming Chapter President Ari Brojde (left) at a reception held 

at the McCord Museum. Guests included hebrew University Vice-President for external Relations 

Carmi Gillon, Friends’ National Chairman Nathan Lindenberg and Israel’s Consul-General Joel Lion.
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Switzerland
Prominent French journalist Anne Sinclair celebrated the release of her new book 

21, rue La Boétie at an event held by the Swiss Friends in Geneva. the book is about 

Sinclair’s grandfather, renowned art dealer Paul Rosenberg, who represented such 

artists as Pablo Picasso, Georges Braque, and henri Matisse. Anne 

Sinclair (left) with Baronne Nadine de Rothschild.

the Association of Friends of the hebrew University in German-

Speaking Switzerland, headed by its President Nadia Guth Biasini 

(seated right), hosted a lecture in Zurich given by the hebrew 

University’s Prof. Daniel R. Schwartz who spoke on “Judeans, Jews, 

and their neighbors: Jewish identity in the Second temple period.”  

the lecture was followed by a discussion led by tachles magazine 

editor-in-chief Yves Kugelmann.

United Kingdom
Attending the British Friends Legal Group’s 60th annual dinner were (from right) 

British Friends Legal Group Chair Lord Pannick QC, Lord Grabiner QC, hebrew 

University Faculty of Law Dean Prof. Yuval Shany, Academic Director of the 

University’s Clinical Legal education Centre (CLeC) Dr. einat Albin and British 

Friends Chief executive Nigel Salomon. Proceeds went towards the CLeC.

the British Friends’ eighth Living Legacy Mission included a plaque dedication 

ceremony at the hebrew University’s Mount Scopus campus. Far left: 

British Friends Chief executive Nigel Salomon and Legacy Program 

head Gill Benson.

An afternoon seminar at London’s Birkbeck College on the Inclusive 

Campus Forum program, founded by British Friends’ Patron 

Lady Sara Collins (inset right), looked at ways of ensuring equal 

opportunities for Arab students at the University. Participants 

included former University rector Prof. Sarah Stroumsa, University 

Advisor for Minority Affairs Prof. Nayef Jarrous (inset left) and 

doctoral student and coordinator for the Unit for equal Opportunities 

for Arab Students Rana ess’ed, seen here (main photo, left) hosting a 

cultural evening for Arab students at the University.

Save the Date  
Listing of 

upcoming Friends 
events, page 37
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Of Mind
     and Matter

Basic research of the brain crosses 
disciplinary and faculty boundaries
By Sandy Cash

Structural Damage
Most people are familiar with the double-helix shape that 

allows genetic information to be packed into a molecule of 

human DNA. Less well known is how this information — laid 

end-to-end, it would measure a full two meters — is packed 

into the cellular nucleus. According to 

Prof. eran Meshorer of the Department 

of Genetics in the University’s Alexander 

Silberman Institute of Life Sciences, a 

better understanding of this structural 

feat and the gene-based processes 

controlling it could bring hope to those suffering from 

incurable neurodegenerative disease. 

“We study chromatin, the complex of proteins forming 

the nucleus’s chromosome structure,” says Meshorer, who 

was awarded a prestigious eRC Starting Grant in 2011, was 

the 2012 recipient of the University’s Klachky Prize and 

the Israel Society for Biochemistry and Molecular Biology’s 

hestrin Prize, and the 2013 recipient of the Sir Zelman 

Cowen Universities Fund Prize for Medical Research. “Dating 

back to my doctoral thesis under the supervision of Prof. 

hermona Soreq (see page 31), I’ve been examining how 

changes to chromatin structure lead to behavioral changes 

and disease.”

Meshorer’s research focus includes two neurodegenerative 

conditions: huntington’s Disease (hD) and the much 

rarer Machado Joseph Disease (MJD). they are especially 

interesting because their symptoms can be ameliorated by a 

category of drugs that modify histones, the nuclear proteins 

that play a key role in nuclear DNA organization. 

“DNA strands wrap around histones, creating a beads-

on-a-string structure that can be tightly packed,” Meshorer 

explains. “In cell culture and in animal models, drug 

treatment loosens this packing and, as a result, gene 

expression in treated hD and MJD cells is modified and 

becomes significantly closer to normal.”

Meshorer’s challenge was to test histone-affecting drugs 

on human brain cells. “Since we are unable to study the 

brains of living patients on the cellular level,” he says, “we 

needed to generate neurons from stem cells.”

Drawing on techniques learned 

during his postdoctoral research at the 

National Institutes of health (NIh) in 

the US, Meshorer used gene-control 

agents to “walk back” adult skin cells 

to form stem cells, which could then be 

chemically coaxed into a new role as human neurons. he 

also took advantage of an area in which Israel excels: in vitro 

fertilization (IVF). 

“Like huntington’s Disease, MJD is a late-onset condition 

Prof. Eran Meshorer 
and neurons derived 
from embryonic 
stem cells by in vitro 
differentiation
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‘even if perception is 
unconscious, memories  

are filed away and  
can be retrieved’

that people with the genetic mutation are bound to contract,” 

Meshorer says. “Benjamin Reubinoff, the Sidney Swartz 

Professor of human embryonic Stem Cell Research in the 

Faculty of Medicine, provided us with MJD human embryonic 

stem cells derived from affected cell clusters given to his  

lab by a carrier undergoing IVF; we used these cells to 

produce neurons.”

to date, Meshorer and his team have shown that the 

same category of drug previously shown to loosen the packed 

structure of chromatin in animal models has a similar effect 

on human DNA. Genome-level studies have confirmed that 

this treatment — while not yet a cure — has the power to 

move diseased brain cells in the right direction. 

“In terms of gene expression, our 

treated neurons showed only half 

the level of abnormality exhibited by 

untreated cells,” says Meshorer. “this 

indicates that chemical ‘loosening’ of 

chromatin — which determines which 

genes get expressed — may someday lead to a cure.”

In another project, Meshorer recently patented a drug that 

repairs stress-induced damage to chromatin structure. “Our 

work involved all my passions in one model system: stem 

cells, neuron differentiation and the study of chromatin. You 

can’t get more exciting than that.”

Memory Modes
everyone’s experienced it: struggling to recall the name that 

goes with a familiar face or retrieving previously-known 

information that inexplicably disappears from our memory. 

According to Dr. Anat Maril, director of the Department of 

Psychology’s Memory Lab, this “tip of the tongue” (tOt) 

phenomenon is a particularly frustrating cognitive “hiccup” 

with distinctive indicators in human brain activation patterns. 

“We study memory awareness and the disassociation that 

sometimes occurs when we know that we know something but 

cannot produce it,” says Maril, who did both her doctorate and 

postdoctoral research at harvard University before returning 

to Israel in 2006 to join the hebrew University’s Department 

of Psychology and Department of Cognitive Science. “this 

temporary malfunction sheds light on a little-understood 

process in the brain and in doing so, helps us understand how 

the mind works.”

Maril’s first challenge in studying tOt-style experiences 

was overcoming the brain’s inaccessibility. “Using a non-

invasive technology that measures the brain’s blood flow, 

we identified a region that is highly activated during tOt,” 

she says. “this same region is non-responsive in situations 

in which memories are successfully retrieved, there’s ‘I 

know the answer’ feeling or the participant definitely does 

not know the answer. this indicates that tOt is cognitively 

unique, rather than a stronger version of the standard 

memory retrieval experience.”

to further elucidate tOt, Maril employed eeG technology 

to monitor the brain’s electrical activity and assess the timing 

of the brain’s response to such experiences. “In cases where 

the participant experiences tOt, there is a consistent ‘dip’ 

in the eeG waveform pattern,” she says. “the dip occurs at 

the 400 millisecond mark, well before conscious awareness 

sets in. this indicates that the human brain ‘knows’ — even 

before we do — that a particular task will trigger a tOt 

experience.” 

In a separate project, Maril — 

together with Memory Lab colleague 

Dr. Yaakov hoffman — successfully 

challenged a long-held assumption that 

when no attention is paid, no memory 

is retained. Shown a quickly-flashing series of pictures 

with words superimposed on them, participants were 

asked to perform a task related to the pictures, thereby 

preventing conscious attention to the words. “Unlike 

previous researchers who asked if participants could 

identify particular words that 

had flashed by — a question 

to which the participants 

consistently answered ‘no’ — 

we gave our participants four 

options: yes, I think so, I don’t 

think so, and definitely not,” 

says Maril. “When shown words 

that had indeed flashed by, 

the participants were likely to 

respond that they didn’t think 

they’d seen the word, rather 

than answering categorically in 

the negative. this indicates that 

even if perception is unconscious, 

memories are filed 

away and can be 

retrieved.”

According 

to Maril, this is 

the beauty of the 

cognitive science 

approach and its 

multi-disciplinary 

Dr. Anat Maril and 
(inset) diagram 
showing difference 
in electrical activity 
in brain (at about 
400 milliseconds) 
in ‘I know it’ and 
‘tip of tongue’ 
responses; heads 
show areas in scalp 
where differences 
between the waves are 
observed
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examination of the mind. “We can’t always rely on a subject 

to accurately report on what’s going on in his or her mind,” 

she says. “But when you ask the right questions, you can 

reach some fascinating conclusions.”

Cellular Secrets
One of the most striking — and baffling — features of  

neurodegenerative conditions such as Alzheimer’s, ALS and 

Parkinson’s diseases is that their pathology stays hidden 

for several decades, but then manifests and progresses at a 

debilitating rate later in life. According to Dr. ehud Cohen 

and Dr. Daniel Kaganovich, this late-onset phenomenon 

reveals much about the biology of neurodegeneration. the 

good news, they say, is that our cells have developed several 

protective mechanisms that can keep 

neurodegenerative diseases at bay for 

many years. Prominent among these 

is the apparent sequestration of toxic 

proteins in cellular storage compartments 

known as inclusion bodies. 

“When proteins lose their correct structure and misfold, 

problems can arise,” says Kaganovich, a harvard graduate 

who did his doctorate at Stanford University and joined 

the Department of Cell and Developmental Biology in 

the University’s Silberman Institute of Life Sciences in 

2010. “Some misfolded proteins form toxic aggregates 

— collections of non-functioning material linked to the 

development of neurodegenerative diseases like ALS  

and Alzheimer’s. their impact depends on a cellular  

decision: will the cell 

invest in destroying 

these toxic proteins 

or take the alternative 

route of hiding them 

safely away?”

While toxic protein-packed inclusion bodies are 

traditionally linked to disease onset, Kaganovich’s research 

has shown that there are, in fact, two types: one leads to 

disease, another protects the cell from the aggregates’ toxic 

effects. these findings may point to a potential strategy for 

drug treatment that would help steer misfolded proteins 

towards the protective structures.

Verifying such an approach requires testing at the living 

organism level. this is where Dr. ehud Cohen of the Institute 

for Medical Research Israel-Canada (IMRIC) in the Faculty of 

Medicine comes in. An expert on the cell biology and genetics 

of aging who was awarded a prestigious eRC Starting Grant 

in 2011, Cohen says that toxic aggregation is intimately 

connected to how long we live. 

“In our initial studies we utilized the 

nematode C. elegans, a worm that is a 

particularly important model for aging 

since its lifespan can be doubled, or 

even tripled, by genetic manipulation,” 

he says. “We showed that slowing the 

rate of aging by reducing the activity of a specific molecular 

pathway offers protection from neurodegeneration. two 

years later, we achieved similar results in mice — and also 

demonstrated how extending lifespan actually protects mice 

from the cognitive decline associated with Alzheimer’s.” 

In their most recent collaboration, Cohen and Kaganovich 

have moved closer to translating their findings — in single 

cells and animal models — into a therapeutic strategy. 

“Using a compound created by the hebrew University’s 

Prof. Alexander Levitzki, we again slowed the activity of 

the same molecular pathway,” says Cohen. “however, this 

time we provided protection from neurodegeneration without 

manipulating the age factor — and that lasted long-term. 

this constituted the first-ever rationally designed drug to 

successfully combat age-related disorders.”

Looking ahead, both 

researchers hope their work will 

impact human well-being. “By 

tracking protein degradation 

in real time in live cells in our 

lab,” says Kaganovich, “we 

hope to identify mechanisms 

that could be used to help 

block a genetic predisposition 

towards neurodegeneration 

or, alternatively, to prevent 

progression of the disease.”

“Aging is a complex process 

From left: Dr. Ehud 
Cohen (left) and Dr. 
Daniel Kaganovich; 
cell imaged in 
vivo, showing 
different sub-cellular 
compartments: 
nucleus, cytosol, and 
cytoskeleton; head of 
nematode worm, an 
important model for 
studying aging and 
neurodegeneration 
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‘in the mind — as in life — 
if something doesn’t occupy 

space, it doesn’t exist’

but we have shown that if you improve the ability of an 

organism to solve problems, it lives a longer, healthier life,” 

says Cohen. “Our hope is to apply the 

same ‘solving’ method to human cells.”

Onset of Consciousness   
Imagine having normal vision, yet being 

unaware of everything in the left part 

of the visual field. For many stroke 

victims, this is how life appears. It also 

provided Prof. Leon Deouell, head of 

the Department of Psychology and a 

member of the University’s edmond and 

Lily Safra Center for Brain Sciences 

(eLSC), with a first glimpse of what 

would become his life’s work.

“Some patients with right-hemisphere deficit don’t have any 

sensory damage, but will not eat food on the left side of their 

plate, and will walk into walls on the left side,” says Deouell, a 

trained physician who worked in rehabilitative medicine. “this 

led me to ask: what brain-based neural activity is required for 

a person to become consciously aware of what he perceives?”

Using techniques designed to reveal what the human 

brain responds to, even though the person being tested 

remains oblivious, Deouell analyzes 

electrical activity in the brain. his 

goal is to characterize the emergence 

of consciousness — at both the 

neurological and cognitive levels.

During his doctoral studies, Deouell demonstrated that 

awareness requires that a perceived object be “mapped” into 

the brain with spatial coordinates, signifying that the object 

occupies a particular space. “Using the event-related brain 

potentials non-invasive measuring device, we showed that 

unlike other patients, stroke victims don’t catalogue the 

things they perceive by assigning them a particular location,” 

says Deouell. “It turns out that in the mind — as in life — if 

something doesn’t occupy space, it doesn’t exist.” 

Furthermore, automatic neural mapping isn’t limited to 

the visual realm, says Deouell. “We recently showed how 

stroke patients suffering from auditory neglect — they have 

normal hearing but only notice sounds occurring on the right 

side — are nevertheless able to process left-ear sounds. 

this means they can ‘unlock’ a hidden melody distributed 

between streams delivered to both ears,” he says. “Such 

patients perform a ‘scene analysis,’ drawing both on what is 

consciously heard and on sounds that have an impact on the 

brain without their being aware.” 

In another 

project, Prof. 

Deouell is 

examining the brain’s unconscious response to context. 

“Cognitive scientists have long believed that if you’re not 

aware, you can’t integrate the context’s various components,” 

he says. “however, when we flashed scenes at one eye while 

flashing noise patterns at the other, we found that specific 

images containing objects in out-of-

context situations affected the brain 

differently from those with appropriate 

objects — even though the viewer was 

unaware of having viewed a scene at all.”

When asked to indicate whether the flashing images 

appeared on the right or left side of the computer screen, 

participants consistently responded faster when the 

image included something inappropriate, such as a person 

“drinking” from a hairbrush. “even without awareness, 

the nonsensical images were processed faster, indicating 

an automatic — and completely subconscious — form of 

cognitive integration without awareness,” he explains.

While his research is a search for the mysterious neural 

mechanisms that allow us to function, Deouell is aware of 

his work’s potential: “Understanding how the normal brain is 

organized may help us understand why it breaks down,” he 

says. “And from there we may find ways to fix it.”

Balancing Act
they seem an unusual couple: Prof. Itai Bab, a dentist by 

training and a member of the Faculty of Dental Medicine, 

specializes in the solid structures that make up the 

body’s skeleton; Prof. Raz Yirmiya of the Department of 

Clockwise from 
left: Prof. Leon 
Deouell; diagram 
showing lesions in 
two stroke patients 
during auditory scene 
analysis experiment; 
electrophysiological 
experiment to record 
electrical brain 
activity, using non-
invasive method
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Psychology, inhabits the more fluid area of inquiry of 

psychoneuroimmunology — the link between chemical 

activity in the immune system and brain function, 

behavior, emotion and mood. their collaborative research, 

however, has revealed a surprising connection that links 

depression to the bone-mass loss seen in osteoporosis.

“When we started working 

together, there was only one study 

demonstrating the brain’s involvement 

in bone metabolism,” says Bab, 

head of the Bone Laboratory in the 

Institute of Dental Sciences. “But 

because depression and osteoporosis commonly appear 

together — particularly in women — we decided there 

must be more to the story.”

Before they began their joint research, there was no 

evidence as to whether osteoporosis triggered depression, 

or vice versa. But in 2006, using a mouse model for 

depression, the researchers unequivocally demonstrated 

that depression indeed triggers bone loss. In a later 

meta-analytic study, they confirmed a similar bone-loss 

phenomenon in humans, in particular premenopausal 

women suffering from severe depression. their next 

challenge was to determine how the autonomic nervous 

system — which controls automatic, unconscious body 

processes including the buildup and breakdown of bone 

tissue — communicates its depression-based signals.

“the autonomic nervous system is subdivided into two 

independent subsystems,” says Yirmiya. “One of these, 

the sympathetic nervous system (SNS), was already 

known to be activated in depression, with our initial 

study demonstrating 

that it is responsible 

for the depression-

induced inhibition of 

bone formation. While we hypothesized that the second 

subsystem — known as the parasympathetic (PSNS) — 

played a balancing role, no one had ever proven that PSNS 

nerves physically reached the skeleton.” 

three different strategies provided all the proof they 

needed. “We injected mice with a virus known to migrate 

along nerves,” Bab recalls. “this virus traveled from the 

thigh to PSNS centers in the spinal cord, proving that 

nerves in the thighbone were part of the parasympathetic 

system. We later used a staining 

method to confirm the presence 

of PSNS-type structures in the 

skeleton. Finally, we severed a known 

parasympathetic nerve. the result was 

bone loss, proving without a doubt that 

the PSNS partners with the sympathetic nervous system 

to balance bone metabolism.”

In their latest study, Bab and Yirmiya have identified 

the chemical signals in the brain that govern this 

balancing act. “the brain circuitry that controls the SNS 

signaling in bones is mediated by the neuro-modulators 

leptin and serotonin but there was no known central 

trigger for PSNS activation,” Yirmiya says. “Using a 

population of genetically altered mice, we had previously 

silenced a receptor for an immune system protein called 

interleukin-1, which unexpectedly resulted in bone 

loss. Just recently, in a new experiment, we proved that 

inactivation of interleukin-1 in the brain also deactivates 

PSNS activity in the bone.”

In clarifying the brain-bone relationship, Bab and 

Yirmiya have established a solid base of knowledge for an 

eventual strategy for osteoporosis treatment. “We have 

identified the ultimate target sites,” says Bab. “Now it’s 

time to look for the bullets.”

they unequivocally 
demonstrated  

that depression indeed  
triggers bone loss

From left: Prof. Raz 
Yirmiya (left) and Prof. 
Itai Bab; expression 
of parasympathetic 
receptors in bone cells 
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More Stress
Our ancestors “fight-or-flight” response was handy at a time 

when killing a dangerous animal — or running away — was 

key to survival. But today this reaction to stress, which 

includes elevated blood pressure and an increase in white 

blood cell production, can cause more harm than good. 

In fact, according to Prof. hermona Soreq of eLSC and 

the Department of Biological Chemistry in the Silberman 

Institute of Life Sciences, human stress response is an 

important factor in the inflammation of the nervous system 

and the onset of neurodegenerative disease.

“the consequences of stress response can take many years 

to manifest, so they did not cause significant problems as 

long as human life span was short,” explains Soreq. “But with 

people living longer, stress-associated disease is becoming 

a major burden. Much of our work involves designing new 

strategies to combat it.”

Soreq, a former dean of the Faculty of Science, is 

an international expert on the link between genetics, 

environmental factors, inflammation and brain diseases. 

early in her career, she isolated the genes that control the 

degradation of acetylcholine — a compound that activates 

electrical activity in neurons and elicits the PSNS response 

— and discovered a link between excess acetylcholine 

degradation, inflammation and an increased risk for 

Parkinson’s disease and Alzheimer’s disease. Based on these 

findings, Soreq developed a DNA-based treatment to block 

excessive acetylcholine degradation, a process leading to 

permanent neurological damage if untreated. 

Soreq’s latest battle against stress-associated conditions 

focuses on a recently discovered class of tiny genes that block 

protein production. Called microRNAs, these molecules have 

prompted much excitement since they are as ubiquitous as 

they are powerful: it is thought that they may fine-tune the 

expression of as much as 30 percent of all protein-encoding 

mammalian genes.

“Unlike genes that produce single proteins, microRNAs 

block multi-gene processes,” says Soreq. “they’re so elegant 

that if they didn’t exist, someone should have invented 

them.” to date, she has identified several microRNAs 

that control nerve communication. Soreq describes her 

research approach as “introducing damage, then figuring 

out how to fix it. We disrupt the microRNAs’ capacity to 

affect acetylcholine-based processes that regulate anxiety, 

inflammation and learning disabilities, and examine how this 

change affects behavior in a mouse model. We also look at 

parallel processes in human tissues and cells.”

The Brain in Action
The Max Planck-Hebrew University Center for Sensory Processing of the Brain in 

Action is the latest addition to the Hebrew University’s interdisciplinary approach to 

brain science. Inaugurated at its Edmond J. Safra Campus in January 2013, it is a 

partnership of the Max Planck Institute of Neurobiology in Martinsried, Germany and 

the Hebrew University’s 

Edmond and Lily Safra 

Center for Brain Sciences. 

The Center is one of only 

11 such international 

partnerships between the 

Max Planck Society — 

G e r ma ny ’ s  l e a d i ng 

research organization — 

and a foreign research 

institution; it is the only 

such center in the field of 

brain research. 

Unde r  t he  j o i nt 

leadership of Prof. Tobias 

Bonhoeffer of Germany 

and Prof. Idan Segev of ELSC, the Center brings together senior scientists, including 

Nobel Prize laureate Prof. Bert Sakmann and Prof. Alexander Borst from Germany and 

ELSC faculty Prof. Haim Sompolinsky (see pages 4-8) and Prof. Adi Mizrahi. A main 

objective of the Center is the promotion of young Israeli and German scientists 

through fellowships and joint research.

Through experiments, computer-assisted modeling and theoretical work, the 

researchers are studying individual nerve cells and cell circuits in order to analyze how 

sensory perceptions are processed in the brain. The scientific teams are particularly 

keen to understand how perceptions lead to certain behavioral patterns and, in turn, 

how behavior impacts perception.

From left: Prof. Idan Segev, Max Planck Society President Prof 
Peter Gruss, ELSC Director Prof. Eilon Vaadia and Prof. Tobias 
Bonhoeffer at the inauguration of the Max Planck-Hebrew 
University Center for Sensory Processing of the Brain in Action
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‘memory is coded  
into the brain through  
a change in strength 

of connection between 
individual neurons’

Soreq, who was 

awarded a prestigious 

eRC Advanced Grant 

for her microRNA 

research in 2012 and 

is a member of the 

recently established 

Israel Multidisciplinary 

Center for Mass trauma 

Research within the 

I-CORe research 

excellence program, 

is currently examining 

the role that microRNA plays in Alzheimer’s 

and other dementia-related diseases. 

“Gene mutations are 

responsible for only 

five percent of patients 

affected with these 

diseases,” Soreq says. 

“We’ve hypothesized 

that microRNA activity 

may determine susceptibility to dementia in 

the remaining 95 percent.

“What’s really exciting about our 

research is its combination of bioinformatics, 

molecular neurobiology and the capacity to test the 

consequences right through to the human level,” she says. 

“MicroRNA may be the factor that brings it all together.”

Strong Nerves
As every parent knows, judicious application of reward and 

punishment can help children differentiate between right and 

wrong. But according to Dr. Yonatan Loewenstein, reward and 

punishment also affect us on a more basic level — the neural 

circuitry that forms the computational basis of decision-

making in the brain.

“the fact that reward and punishment affect behavior 

is nothing new,” says Loewenstein of the Department of 

Neurobiology in the Silberman Institute of Life Sciences, the 

Department of Cognitive Science and an eLSC member. “My 

interest, though, is in using behavior to characterize how 

reinforcement affects neurons, synaptic connections and, 

ultimately, the choices we make.”

According to Loewenstein, a hebrew University-trained 

physicist who conducted postdoctoral research at MIt 

before returning to the University in 2007, the study of 

“reinforcement learning” has a long history. “Fifty years 

ago, American researcher Richard herrnstein showed that 

an animal’s response rate to a scenario — say, a specific 

physical action that results in food — is proportionate to 

the amount of positive reinforcement delivered,” he says. 

“Interestingly, this ratio was shown to remain constant, 

independent of the experimental paradigm and irrelevant 

of the animal species observed. In our study, we explained 

how this mathematical regularity of brain response to 

reinforcement emerges from changes in the strength of 

connection between neurons in the brain.” 

As shown by Loewenstein, this regularity is not restricted 

to animals. he turned to a group whose careers are built upon 

repetitive, reward-linked actions: professional basketball 

players. tracking statistics from the NBA and WNBA, he 

examined how the successful execution of a three-point shot 

would affect players’ decisions to repeat 

this type of shot. he found that players 

were indeed more likely to attempt 

another shot, with the results creating 

a mathematical pattern parallel to the 

positive reinforcement-behavior ratio 

observed in laboratory animals. 

“the players’ most recent memories affected their 

decisions,” says Loewenstein, adding that the observed uptick 

in shot attempts can be linked to a corresponding change in 

the brain. “Memory is coded into the brain through a change 

in strength of connection between individual neurons. In 

our study, we showed an exact correlation between the 

events on court and the reinforcement learning patterns 

established by cognitive science. the players’ behavior is a 

real-life expression of computational activity occurring on the 

neurological level.” 

Loewenstein is quick to point out that — despite its 

name — reinforcement learning does not guarantee optimal 

or even improved behavior. Indeed, “this type of learning 

was shown to be detrimental to their performance,” he says. 

“this illustrates the limitations of reinforcement learning 

when a simple goal, such as getting the ball into the basket, 

is thwarted by a complex reality.” this reality, for instance, 

might include five players on the opposing team.

Ultimately, Loewenstein aims to clarify the quantitative 

bridge linking behavior and the brain, knowledge that may 

prove useful in decision-making. “Rewards affect everyone —

from stock brokers who choose investments according to past 

market performance to army generals who choose a strategy 

based on past battles,” he says. “If we are aware of the limits 

of reinforcement learning, it can lead to better decision-

making — even by basketball players.” 

Dr. Yonatan 
Loewenstein and 
graph showing the 
effect of the outcome 
of three-point shots 
on basketball players’ 
policy
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By Heidi J. Gleit

“I want to understand myself, 

others, the unconscious, the 

conscious — and their capabilities,” 

says Gidi Aviram, 27, a second-

year undergraduate in the hebrew 

University’s program in Cognitive 

Science, a second major which he 

combines with psychology. “the 

program’s approach is ideal, allowing 

us to examine the mind from aspects 

such as linguistics, math, philosophy 

and computer science. It presents you 

with options and helps you focus on 

what interests you most.”

With researchers studying cognition 

across various hebrew University 

departments, cognitive science 

offers an overarching framework 

for interdisciplinary dialogue and 

collaboration and for teaching. 

“Cognitive science deals with key 

questions concerning what it means 

to be human, and the mind’s capacity 

for language, perception, decision-

making, creativity and consciousness,” 

says Prof. Ran hassin, head of the 

Department of Cognitive Science, which 

was the first in Israel and has members 

from four University faculties.

“elucidating cognition is a major 

challenge. Recent technological 

advances in brain imaging have 

increased non-invasive research — and 

the field is continually growing. Indeed, 

President Obama recently launched a 

decade of mapping the brain. the brain 

is interesting in terms of low-level 

control of the body. But it becomes 

truly exciting when we examine how it 

creates us — human beings — with our 

thoughts, conscious or not, emotions 

and feelings. I expect a significant leap 

in our understanding of the human 

mind and brain in the coming years.”  

With an enrollment of some 180 

undergraduates and several dozen 

graduate students, the program in 

Cognitive Science 

— which is part 

of the recently 

established Australian Research 

and Graduate Studies Complex on 

the Mount Scopus campus — shows 

students how diverse disciplines deal 

with cognition. “When launched in 

2001, ours was one of a few cognition 

programs in the world,” says hassin. 

“We have since nurtured hundreds 

of young scholars. they all ‘speak’ a 

common scientific language that allows 

them to communicate with people in 

diverse fields. they also have a solid 

understanding of the tools and methods 

needed to synthesize new scientific 

approaches to cognition.” 

“the double major requirement 

enables students to gain in-depth 

knowledge of their chosen areas,” 

says program coordinator and master’s 

student Alona Narkiss, 26. “Likewise, 

students are encouraged to perform lab 

work because it gives them direction. 

this helped me in my own studies,” she 

says, pointing to a study to examine how 

people learn to read a second language 

that she designed and conducted in 

Prof. Ram Frost’s Laboratory for Verbal 

Information Processing. 

third-year undergraduate Noam 

Markovitch, 

25, joined the 

Cognitive Science 

program during her first year of 

psychology studies, having  realized 

that she aspires to a career in 

research, studying methods to enhance 

understanding of people.“It offers me 

skills and knowledge — such as basic 

brain biology, plus math and computer 

science with their all-important 

programming tools — that will help me 

in my research.” Markovitch worked in 

two labs during her studies and is now 

applying to advanced degree programs 

in social psychology. “thanks to the 

program, I am prepared,” she says.  

‘elucidating cognition  
is a major challenge’

From left: Prof. Ran 
Hassin with Cognitive 
Science program 
participants Alona 
Narkiss, Gidi Aviram 
and Noam Markovitch 
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Brain 
Doctoral students aspire to uncover new 
knowledge of the brain
By Gail Lichtman

Ben Engelhard & Nofar Ozeri
Although certainly not his intention, the Director of the 

edmond and Lily Safra Center for Brain Sciences (eLSC) 

Prof. eilon Vaadia is an accomplished matchmaker. Doctoral 

students Ben engelhard and Nofar Ozeri are the third couple 

to have met through their studies in his laboratory.

engelhard, 34, who returned to Israel from Peru in 

1998 after a 10-year absence, originally studied electrical 

engineering but decided to switch to brain science when, 

during his army service, he learned about the exciting 

prospects afforded 

by brain research. 

Now a student in 

eLSC’s prestigious 

doctoral program 

(see page 36), 

engelhard’s research 

focuses on whether 

brain activity can 

be controlled at 

will. Working in 

Vaadia’s lab in the 

Faculty of Medicine 

as a Khazzam-

Goren Fellow, he 

has developed a system to train subjects to generate specific 

electrical brain activity using a brain-machine interface.

“We record electrical activity from the brain, then use 

it to get our subjects to move a cursor to a target across 

a computer screen.” he says. “Just like in a video game, 

subjects learn by trial and error to generate specific electrical 

patterns by thoughts alone.

“Concurrently, I have been looking at individual neuron 

activity in the cerebral cortex,” says engelhard, whose 

findings were published in Neuron in January 2013. “In many 

brain disorders — including autism, schizophrenia, epilepsy 

and Alzheimer’s — electrical activity in the brain is impaired. 

A deeper understanding of how specific activity can be 

generated at will may lead to a clinical approach for helping  

people; our findings are an important step in that direction.” 

engelhard met Ozeri, 28, when she joined Prof. Vaadia’s 

lab for her master’s degree in medical neurobiology. 

Assigned the task of recording the motor cortex activity of 

engelhard’s subjects, “I used data from the experiments to 

investigate how the encoding properties of motor cortical 

neurons change during movement; the way the brain controls 

movements is still very much an open question,” she says.

Ozeri went on to the School of Pharmacy for her 

doctorate to study drug addiction.  “I am examining the 

impact of specific activation of different brain structures 

on the development of cocaine addiction in the brain’s 

reward system. this is of 

key importance since the 

relapse percentage among 

addicts is very high,” she 

Gain
Nofar Ozeri (left) 
and Ben Engelhard; 
diagrams show 
spatiotemporal 
dynamics in brains of 
subjects undergoing 
training to generate 
specific electrical 
brain activity
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says. “My hope is to use this new knowledge to prevent 

relapse in animal models, and then try to translate this to an 

effective treatment for humans.”

Ella Striem-Amit
“At 16, I became fascinated by the human brain,” says 

ella Striem-Amit, 32, a doctoral student in the Faculty of 

Medicine’s Institute for Medical Research Israel-Canada 

(IMRIC). “everyone knows how the heart and kidneys 

function, but the brain remains  

a mystery.”

Since following in her parents’ 

footsteps by enrolling at the hebrew 

University in 2001, Striem-Amit has had 

an impressive journey. She received her undergraduate  

degree in life sciences and psychology in 2004 and her 

master’s in brain and behavioral sciences in 2007, earning 

distinctions in both. During her first degree, she also 

participated in the Amirim interdisciplinary honors program 

for outstanding students. 

Striem-Amit has been breaking new ground for her 

doctoral research on vision under the supervision of Prof. 

Amir Amedi of IMRIC and eLSC.  “Sight is largely thought 

of as a bottom-up intake of vision rather than a complex 

cognitive process,” she says. “We are showing that the brain 

doesn’t need information from the eyes to enable vision. 

Instead it can use sound.”

Working with those who have 

been blind since birth, Striem-

Amit and Amedi have taken the 

vOICe algorithm developed by 

Dr. Peter Meijer in 1992 and 

developed a training paradigm 

that helps them to “see” using sounds. the vOICe set-up 

scans a visual scene and relays different sound pitches that 

indicate the parameters of an object’s shape and how high 

or low it is in a spatial context. “Following our training 

program, people can successfully detect objects, facial 

expressions, body shapes and more,” says Striem-Amit. 

“Significantly, the system — eyeglasses with a webcam 

attached, earphones and a smartphone — is inexpensive, 

costing about $100. this makes it suitable for developing 

countries, where some 90 percent of people with impaired 

vision live.”

Of equal significance for Striem-Amit, who is heading to 

harvard for her postdoctoral research in November 2013, 

are the scientific ramifications of her research, which were 

published in Neuron in November 2012. “It was previously 

thought that the visual cortex — the brain area that 

processes vision — does not develop normally in those who 

are blind from birth” she says. “My 

study shows otherwise: when a blind 

person ‘sees’ a shape or letters, the 

information is processed in the same 

area of the visual cortex as that of a 

sighted person. therefore, we can no longer define the visual 

cortex according to sensory modalities. It is divided according 

to meaning or tasks performed — not visual input.

“Showing that function itself is not lost provides hope for 

restoring sight to those born blind,” says Striem-Amit. “the 

problem is technical rather than functional — solutions are 

already being developed for such technical problems.”

Nikhil Prabhu 
“ever since I was young, I wanted to know how things 

work and tried to learn by performing simple experiments,” 

says Nikhil Prabhu, 27, from Bangalore in India, who was 

Ella Striem-Amit and 
(top) vOICe algorithm 
matching of images 
with diverse complex 
sounds; (below) 
maps showing visual 
cortex preference for 
processing letters 
rather than other 
types of information 
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attracted to eLSC’s doctoral program by the opportunity to 

study brain science at a world-class institution. “I would 

build models of phenomena occurring around me, make 

simple instruments to measure them, exhibit at science fairs 

and attend science workshops,” says Prabhu, whose mother 

has a master’s degree in organic chemistry.

Prabhu did his bachelor’s degree 

in chemistry, botany and zoology at 

Bangalore University and his master’s 

in physiology in the Faculty of Medicine 

at Manipal University. In 2005, he was 

one of just 70 students from throughout 

India selected to participate in a nine-day program of the 

International Brain Research Organization, which promotes 

excellence in neuroscience research and teaching worldwide.

“It opened the door of neuroscience for me — I realized 

this was the field I wanted to study,” 

he says. Following his master’s degree, 

Prabhu worked at the Center for 

Neuroscience in the Indian Institute of 

Science in Bangalore, focusing on motor 

control and learning. “I was considering 

doing a doctorate in europe when a 

visiting scientist in our department 

who had spent six months in Israel 

gave the hebrew University the highest 

recommendation for studying motor 

control. I decided to investigate — and 

here I am.” 

Since arriving in Jerusalem in 

December 2012, Prabhu has started 

working in the Motor Control 

Laboratory headed by Prof. Yifat Prut of eLSC and IMRIC. 

he is acquainting himself with the lab and its work before 

choosing his exact area of research. “Unlike the other 

doctoral programs in europe and Asia that I looked into, 

the eLSC program also requires rigorous coursework — 

followed by exams — during the first two years,” says 

Prabhu, who expects to spend five years 

in Israel.

Prabhu’s interests lie in “examining 

how the brain controls motor effectors. 

If we can learn how — and through what 

channels — the brain accomplishes this, 

maybe we could then try to mimic neuron communication 

through short electrical impulses. this could have 

tremendous ramifications for devising artificial limbs and 

ameliorating motor neuron diseases.”  

Nurturing Excellence
The Edmond and Lily Safra Center for Brain Sciences’ prestigious doctoral and 

postdoctoral programs provide the ideal conditions for highly talented young 

scientists to hone and advance their research skills within an environment that 

exposes them to the full breadth of disciplines covered by neuroscience. 

The five-year doctoral program in Computational Neuroscience, which has 

been recognized for its standard of excellence by the European Union, 

attracts outstanding Israeli and international students from diverse academic 

backgrounds. It provides students with the theoretical and experimental 

tools that are required to understand how the nervous system efficiently 

performs a wide variety of functions, including perception and action, 

learning and memory, thought and creativity. The first part of the program 

comprises prerequisite, compulsory and elective courses, and is then followed 

by a doctoral thesis.  

Students conduct groundbreaking research in core fields such as 

neuroscience, physics, computer science and psychology — with many 

publishing their research in leading journals such as Nature, Science, Neuron, 

PloS Biology and prominent physics and computer science journals. A 

significant number of ELSC doctoral graduates have been appointed to 

neuroscience positions at universities in Israel and abroad.

ELSC’s postdoctoral training program in brain sciences gives participants 

the opportunity to interact closely with other researchers and research teams 

while developing solid theoretical and computational foundations for their 

area of research. They are provided with research facilities in state-of-the art 

laboratories, work closely with ELSC faculty and top doctoral students, and 

are actively encouraged to establish collaborative research with world-

renowned research institutions — including the Max Planck Institute, 

University College London, Columbia University and EPFL’s Brain Mind 

Institute — with which ELSC has ongoing ties.

Nikhil Prabhu
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Savethe DateHighlights of Friends of the Hebrew University 
scheduled events during 2013/2014

May 28-June 8 Thessaloniki, Bulgaria & Israel American 

Friends’ Palm Beach Mission 

June 13-20 Jerusalem Board of Governors annual meeting & Facing Tomorrow Presidential Conference under 

the auspices of President Shimon Peres

September 11 New York American Friends’ gala awards dinner honoring Ellen & George Schieren  

and Jane & Ron Zimmerman

September 21 Los Angeles The Bel Air Affaire 2013 Annual Student Scholarship event and Humanitarian Torch 

of Learning Award tribute, hosted by Brindell Gottlieb and honoring Ruth Flinkman-Marandy & Ben 

Marandy and Carl Reiner

October Ottawa, Vancouver, Montreal Canadian Friends’ 

Best of Hebrew U symposia 

October 6-20 Tuscany & Israel Canadian Friends’ Live, Learn & 

Explore mission

October 10-13 Lisbon European Friends’ eighth biannual conference, 

Explorers of Knowledge: Discoveries, Perspectives, 

Influences

October 16-23 Israel British Friends’ Living Legacy mission

October 24 New Jersey Torch of Learning Award dinner honoring Jonathan Goldstein

November 10-11 Jerusalem Board of Governors’ Executive Committee meeting

November 14 Montreal Canadian Friends’ celebration of Haiti/Israel Fellowship Program 

November Lima, Buenos Aires & São Paulo Scopus Award galas

November Canada Canadian Friends’ nationwide screening of ‘Jerusalem’ film in IMAX 

3D as part of worldwide release

November 21 London British Friends’ Legal Group 61st annual dinner with guest speaker Sir Stanley Burnton

January 2014 Punta del Este Argentinean Friends’ summer symposium

February Mexico City Mexican Friends’ Three Women, Three Expressions annual symposium

March 13 Geneva Swiss Friends’ Scopus Award gala honoring EPFL President Patrick Aebischer 

April Vancouver Canadian Friends’ gala dinner 

May 6 Winnipeg Canadian Friends’ Scopus Award gala dinner honoring Moe Levy

May 7 Toronto Canadian Friends’ gala honoring Dr. Tony 

Lang 

May 24 Moscow Jewish Cinema Fest in cooperation with the 

Steven Spielberg Jewish Film Archive

June 13-18 Jerusalem Board of Governors annual meeting

Contact your local Friends of the Hebrew University for full listings

Color of Thought traveling street exhibit
Berlin: Fall 2013

Nice: September 2013

Geneva and Lausanne: Spring 2014

London: Spring 2014

Maastricht: Summer 2014
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T +27 11 645 2506 F +27 86 522 7425
safhu@beyachad.co.za

SWEDEN
T/F +46 8 665 4949
petergoldmanhome@gmail.com

SWITZERLAND
Zurich T +41 44 262 14 28
info@huj-friends.ch
Geneva T +41 22 732 25 67
F +41 22 732 25 68
huniv@bluewin.ch

UNITED KINGDOM & IRELAND
T +44 20 8349 5757
friends@bfhu.org
www.bfhu.org

UNITED STATES
T +1 212 607 8500 F +1 212 809 4430
Toll Free 1 800 567 AFHU
info@afhu.org
www.afhu.org

URUGUAY
T +598 2 712 3523
amigos.huji.uy@gmail.com

VENEZUELA
T +58 212 201 7541 F +58 212 201 7500
mapeloig@activalores.com
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