THE
NOBEL PRIZE

“Find a good problem and challenge
it. Be open for criticism, listen to what
other people have to say but stand tall
and be true to yourself.”
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The doors of the Thavenius saloon at the Grand Hotel in Stockholm
open and two researchers come in. Not in lab coats or scruffy jeans
and T-shirts, but in suits; one of them with a discrete pin picturing
Alfred Nobel on his jacket. Bruce Beutler and Jules Hoffman have
been awarded half of the Nobel Prize in Physiology or Medicine and
have come to Stockholm to join the festivities of the Nobel week.

BY NATALIE VON DER LEHR
PHOTO PIERRE MARTIN

IT ALL STARTED WITH THEIR FATHERS’ INTEREST
IN SCIENCE AND NATURE
“My father was a researcher and often took me to his lab. I was
very comfortable in that environment and conducted my first
scientific experiment when I was in my teens. Then I just kept on
going, first I went to medical school and then on to conduct bio-
medical research,” says Bruce Beutler. He goes on to explain that
he has always been intrigued by the endotoxin receptor, which
triggers the immune system. “That interest has gotten me where I
am today,” he says, leans back and smiles.

Jules Hoffman also worked as a student with his father, who
was an entomologist, and he became fascinated by insects. “Do

not forget that they comprise 80 percent of all species, destroy one
third of crops annually and put one third of the human popula-
tion at risk by transmitting diseases,” he says, emphasizing the
importance of the creatures that many might find a strange choice
for studying the immune system.

ON TO SOMETHING BIG

Both Laureates claim that their research was entirely curiosity
driven. Jules Hoffman was intrigued by the fact that insects are
resistant to most microbial infections and wanted to identify a
weak spot in order to find a way to defeat them. Bruce Beutler
had noticed a particular mutant mouse strain that could not
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recognize the endotoxin LPS and wanted to identify the respon-
sible genetic region. In the early days neither of them had any idea
that they were about to discover the principle behind innate im-
munity. “We just worked our way through the system. When we
got to the signaling cascade we started to think that we were on to
something,” says Jules Hoffman.

Bruce Beutler gives an account of the endless sequencing
experiments in the late 80s and 90s when the technology was still
in its infancy. “We ran everything manually, from casting gels
to reading and comparing the sequences. When we were done
with about 90 percent of the region we got really scared — this is
the kind of project where human error is common.” On top of the
feeling of having missed the needle in the haystack the funding
for the project was also running out. Nevertheless Bruce Beutler
and his colleagues felt the pressure to continue and finally found
what they were looking for.

THE POWER OF EVOLUTION

Beutler and Hoffman were surprised when they noticed that they
had basically identified the same mechanism, but in quite dif-
ferent species, namely in the fruit fly Drosophila Melanogaster
and in the mouse. “We really did not expect these so completely
different organisms to be so alike. I guess we were ignorant to the
power of evolution,” says Hoffman and laughs. Since almost all
genes in mice have an orthologue in humans they quickly under-
stood that the same mechanism must also exist in man.

MOLECULAR METHODS PAST AND PRESENT
Bruce Beutler’s approach to sequence the region of interest took
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five years, from 1993 to 1998. Sequencing methodology has un-
dergone rapid development and nowadays he could get the same
results within a week at most. If the precise region to look at is
know, results could even be available within a couple of hours.
“As we are speaking one million base pairs are sequenced in my
laboratory per second,” he says proudly, referring to his newly
build lab at UT Southwestern in Dallas. Hoffman also points to
the development of molecular methods during the last 50 years.
“The techniques now are so powerful. There is almost no ques-
tion that you cannot attack methodologically. The key to success
is instead to have a good idea, ask a good question and have the
courage to tackle it. Then you need the right funding of course,”
he says and almost immediately adds that despite the common
complaint of the scientific community, there has never been more
money for science than now. “But more people are in the system
and not everybody will succeed.” Bruce Beutler nods and shapes
a triangle with his hands. “The academic system is a pyramid and
not everybody will make it to the top. Things are tough, the reac-
tion should be to work harder and not complain about it.”

A MONK AND A GAMBLER

Long hours, bad pay and months without reasonable or — even
worse - contradictory results. What made the Laureates stay in
research?

“I think that conducting science is very much like entering a
monastery. You have to believe, be ready to accept difficult times
and work hard. It is a lot about believing, working and maybe
even praying,” says Jules Hoffman.

Bruce Beutler uses another analogy. “I would rather think of



researchers as gamblers. You just get addicted to it and cannot
give up. After having made certain investments you just have to
continue, whatever impossible thing it is that you have set out to
do.”

BIG GROUPS LEAD TO BIG ACHIEVEMENTS

Intellectual brilliance and hard work are not enough. These need
to be placed in an environment where they can perform to best ef-
fect. Both Laureates believe that their big research group has been
one of the key factors in succeeding. “We have been up to fifty
people working together on one central goal simultaneously — to
find out what makes the insect resistant. Everybody has contribut-
ed with their specific competence. None of them could have made
it on their own,” explains Jules Hoffman.

Bruce Beutler was inspired by the group dynamics of the
Hoffman lab and built up a similar team. His new lab was in-
spired by his long experience and over time he has also adjusted
to the new requirements. The fast development within sequencing
technology imposes demands for computational competence, for
example. Beutler is currently building up a centre for the genet-
ics of host defense, extending his group instead of cutting down.
Hoffman describes his plans as a little less ambitious, but never-
theless aims at interaction and association of groups that have the
same scientific interest but different approaches. “I will put some
energy into helping the next generation,” he says, looking modest.

LIFE AFTER THE NOBEL PRIZE

Although having received several scientific prizes during the last
few years neither of the two Laureates saw the Nobel Prize com-
ing. “Of course, in hindsight one could say that I should have sus-
pected this,” says Bruce Beutler. Jules Hoffman emphasizes that
the Nobel Prize rewards the work of a whole laboratory — over
the years some 200 people have contributed. “I would really like
to diffuse the prize back to the field. That is one of the reasons I
want to make an effort to help the next generation.” Bruce Beutler
picks up on Hoffman’s notion that while the Nobel Prize does not
change you, it changes the way people look at you and gives a
different weight to what you say. “Getting the Prize was never the
goal. You should go into science to explore and discover some-
thing and because you feel understanding nature to be deeply
rewarding, not to get the Nobel Prize.”©

NOBEL LAUREATES IN PHYSIOLOGY
OR MEDICINE 2011:

Bruce A Beutler

Born 1957 in Chicago, USA

MD University of Chicago 1981

Recently rejoined the University of Texas Southwestern Medical Center
as a professor in its Center for Genetics of Host Defense

Jules A Hoffman

Born in Echternach, Luxembourg, 1941

PhD from the University of Strasbourg, France

Director of the Institute for Molecular Cell Biology in Strasbourg
President of the French National Academy of Sciences

After his return from Stockholm he was awarded with the French Gold
Medal for Research
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Innate immunity.
Toll-like receptors (TLR) recognize micro-
organisms and slow down the infection.

T-lymphocytes
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Dendritic cells recognize foreign micro-
organisms and activate the immune-
system to stop the infection.

The 2011 Nobel Prize in Physiology or Medicine was di-
vided, one half jointly awarded to Bruce Beutler and Jules
Hoffmann for their discoveries concerning the activation
of innate immunity, and the other half to Ralph Steinman
for his discovery of dendritic cells and their role in adap-
tive immunity.

These discoveries have revealed how the innate and
adaptive phases of the immune response are activated
and thereby have provided novel insights into these
mechanisms. Their work has opened up new avenues
for the development of prevention and therapies against
infections, cancer, and inflammatory diseases.

Source: The Nobel Assembly at Karolinska Institute
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Dedicating
his life to
dendritic cells

After the announcement of the Nobel Committee that

Ralph Steinman had been awarded the other half of the Nobel Prize
in Physiology or Medicine for his discovery of dendritic cells nobody
could get hold of him to announce the news or get an interview.
Hours later the tragic news of his death three days earlier

made headlines around the world.

for a little while if he had known,”

says his daughter Alexis Steinman.
This was on the third day of the Nobel week
for the Steinman family and they had now
become accustomed to giving interviews
about Ralph Steinman. Alexis leant back in
her chair, smiled and talked about her fa-
ther as if he might walk right through the
door the very next moment.

“We all still feel his presence; that he is
still with us. It means a lot that he got to
keep the prize although the rules normally
do not allow posthumous prizes. It’s a lega-
cy to him and his work and we will do our
best to take good care of it,” she says.

(4 ‘Iam sure he would have hung on
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SCIENCE AND FAMILY

Ralph Steinman was known as one of the
leading scientists within the field of immu-
nology. Alexis also describes him as a ded-
icated father who managed to combine re-
search and family.

“He just did it simultaneously. If we
went to the beach he would take a pile of
scientific journals with him, read them and
then throw them aside, go for a swim and
get his nose stuck back in an article again
right after that,” Alexis explains. In his
house the study where he did a consider-
able amount of work was right in the mid-
dle of everything — living room and toys for

the grandchildren, who were one of his joys
in the later part of his life. Apart from his
biological family Ralph Steinman also em-
braced colleagues and friends with the same
warmth. “He would invite foreign students
to our house on Thanksgiving, which is a
typical family holiday. He just took care of
everybody, as if they were family,” Alexis
Steinman remembers.

CLAUDIACYTES

When Ralph Steinman for the first time no-
ticed these previously unknown cells he
thought that they looked very much like his
wife — an elegant body with long legs. He
named them Claudiacytes, after her, before
they were given their official name, den-
dritic cells.

“My mum meant so much to my dad. He
was just infatuated with her and could not
believe his luck that she chose him. They
were married for 40 years and always had
fun together — just recently they took class-
es in ballroom dancing. She was an enor-
mous support to him,” Alexis Steinman
states.

Naturally it is Ralph Steinman’s wife,
Claudia, who will accept the Prize. “She is

very nervous but it is the only right thing to
do,” says her daughter Alexis.

DESIGNING HIS OWN TREATMENT
Four and a half years ago Ralph Steinman
was diagnosed with pancreatic cancer.
Usually patients do not survive much lon-
ger than half a year, but Ralph Steinman
took a very rational approach and decided
to tailor his own treatment with dendritic
cells.

“When he told us that not only had he
been diagnosed with cancer but that he

Electron microscope image of a dendritic
cell made by Ralph Steinman in 1973.

would also treat it himself we never even
questioned it. We knew if there was one
person who knew what he was doing it
would be him,” says Alexis. She adds that
Ralph Steinman was very frustrated with
the classical way of treating cancer — radia-
tion therapy and chemotherapy, which often
has debilitating side effects — and he always
believed that there must be a better way. He
asked his close coworker and friend Sarah
Schlesinger to help him design and admin-
ister his very own cancer vaccine. “From
that moment, his disease turned into a sci-
entific experiment,” said Sarah Schlesinger
in an interview with Swedish Television.
She pointed out that not only did he live for
four and half years after the diagnosis but
that those were four and a half good years.
“There were no tests available to show that
his method was working, but he felt that it
did,” confirms Alexis Steinman.

PASSING ON THE KNOWLEDGE

For Ralph Steinman, part of being a pas-
sionate scientist was to pass on his knowl-
edge to the next generation. His adepts are
spread all over the world and carry on the
research that he founded. In that spirit the

Steinman family will also use the Nobel
Prize to pass on the legacy by setting up
a foundation for young scientists. “We al-
ready have a small family foundation, for
example to help graduate students to trav-
el to conferences and such. Now we have
the possibility to extend this foundation
and will do so to carry on my father’s leg-
acy,” says Alexis Steinman. She and the
rest of the Steinman family are very fond
of the fact that the Nobel week is used to
raise awareness of the importance of sci-
ence. “We thought it was just about collect-
ing a prize but it is so much more. My fa-
ther would have really liked that!” Alexis
Steinman concludes. ©

Alexis Steinman.

RALPH M STEINMAN

Born in 1943 in Montreal, Canada

Studied Biology and Chemistry at McGiill
University

Received his MD 1968 after studying medicine
at Harvard Medical School in Boston, USA
Affiliated with the Rockefeller University in New
York since 1970

Wife and three children

Ralph Steinman passed away three days before
the announcement of the Nobel Prize.
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“First I was really

ha —
then I wasl? 1Jcr)gall'y sad”

Being a scholar of one of the adepts of the late
Ralph Steinman, Anna Smed Sorensen was one of the many
scientists to first feel delighted and then bereaved when the
Nobel Prize in Medicine or Physiology was announced. Just as
Ralph Steinman, Anna has dedicated her academic career so far to
dendritic cells and now, with the Nobel Prize as an injection of
energy into the field, she sees no reason to change that.

A

BY NATALIE VON DER LEHR
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n her dissertation, which she defended
I 2004, she studied the influence of HIV

on dendritic cells. Often when dendrit-
ic cells are infected with different virus-
es they are less capable of presenting anti-
gens and are therefore less able to trigger
the immune system. The aim of Anna Smed
Sorensen’s work has been to elucidate that
mechanism and thereby find better methods
of treatment.

“What we are doing is really basic re-
search. We want to understand how viruses
affect dendritic cells and then design a meth-
od to block that action,” says Anna Smed
Sorensen. But the step to the clinic does not
have to be so far away. “The approach of
combining basic research and the rational
design of vaccines or drugs has worked well
for other diseases. The drugs that block HIV
are just one example of drugs that were de-
veloped in that way,” she emphasizes.

HUMANS RATHER THAN MICE
Rather than working with mice Anna Smed
Sorensen works with human dendritic cells,
which is often a challenge as the cells are
very rare. She is now planning a collabor-
ative study with colleagues in Umed using
clinical material from patients with influen-
za virus infections. In the case of influen-
za virus infection, lung material can be ob-
tained by bronchoscopy. Another alternative
is to study cells in bronchoalveolar lavage
fluid that is collected after rinsing the lungs.
“It is a challenge to collect and work with
human material. At the same time it can be
difficult to transpose the findings that we
make in mouse models. The results that we
obtain from human material are more rele-
vant and the next step to the clinic becomes
a lot shorter,” says Anna Smed Sorensen.

A GOOD RESEARCH
ENVIRONMENT

After defending her thesis Anna spent five
years in the United States as a postdoctor-
al fellow. She has worked with Ira Mellman,

first at Yale University, then at the com-
pany Genentech in California. “Not only
did I change coasts but I also switched re-
search environments from academia to in-
dustry,” she says, illustrating the unex-
pected events in the life of a scientist. For
the past one and a half years she has been
back at the Karolinska Institute, setting

Dendritic cell infected with influenza A virus.

up a research group of her own with fund-
ing from Vinnova (a Swedish organization
funding research and innovation for sus-
tainable growth) and SIDA (the Swedish
International Development Cooperation
Agency). “The scientific environment is
very stimulating, there is a lot of expertise
here, good equipment and people who have
the competence to run it as well,” she says,
referring to the newly built SciLife lab.

AN ENERGY BOOST FOR

THE RESEARCH FIELD

The Nobel Prize draws attention to the re-
search field of immunology in general and
to dendritic cells in particular. Anna Smed
Sorensen is thrilled about that kind of injec-
tion of energy to the research area. Apart
from conducting research she also teaches
undergraduates and has noticed that a sub-
ject gains in importance once it has been
awarded a Nobel Prize. “It just becomes
easier to explain why it is so important,”
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she says enthusiastically. The founder of
the field, Ralph Steinman, was known for
his enthusiasm and for his ability to inspire
other researchers, especially young people.
Anna Smed Soérensen met Ralph Steinman
on several occasions, the last time being
as late as last March when he visited the
Karolinska Institute. “He looked at the labs
and we discussed science, just as always,”
she recounts. Her happy smile disappears
when she recounts her feelings after the an-
nouncement of the Nobel Prize on the third
of October. “First I was really happy and
then I was really sad. Ralph Steinman de-
served the Prize so much, it is a shame that
he missed it by so little,” she says and contin-
ues her account of her role model and inspi-
ration. “When I met him the first time I was
astonished by his knowledge, not only when
it came to dendritic cells but also in general.
Ralph had this amazing ability to make stu-
dents and young researchers feel like a part
of the scientific community, a quality that is
anything but obvious amongst the rock stars
of science. I hope that I will be able to de-
velop the same ability to listen and to focus
both on the person and the scientific prob-
lem in front of me,” Anna Smed Sorensen
concludes.©
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Dendritic cells as
vaccines
against cancer

Ralph Steinman was diagnosed with pancreatic cancer four
and a half years ago and his life was extended using a combination
of surgery, standard chemotherapy and experimental dendritic-
cell based immunotherapy of his own design. Two Nordic
companies are currently developing similar cancer vaccines.

endritic cells (DCs) can be derived
D from immature white blood cells

and are the single most important
substance in all immune responses since
they activate systems that help the body to
eliminate harmful foreign material. DCs
process antigens and present them to T-cells,
whose job it is to attack cells that have been
invaded by harmful agents. Cancer cells
have a mechanism to “hide” from the body’s
own immune system and can therefore con-
tinue to grow.

FINE TUNING DENDRITIC CELLS

The use of dendritic cells for anti-cancer
immunotherapy became possible only af-
ter the development of methods to estab-
lish dendritic cell cultures from monocytes
isolated from blood. By the addition of cer-
tain cytokines these monocytes are trans-
formed first into immature and then into ac-
tive, mature dendritic cells. Antigens of the
patient’s own tumor, or universal antigens,
can be loaded to the cell between the imma-
ture and mature stage, thereby giving rise to
a patient-specific vaccine that will recognize
the tumor and activate the immune system to
destroy it. This method was used by Ralph
Steinman and is also the underlying prin-
ciple of the American company Dendreon,
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which is developing commercially available
cancer vaccines against prostate cancer. The
Danish company Dandrit is currently devel-
oping second generation dendritic-cell based
immunotherapy by loading the DCs with
their own master-antigen.

“Our technology brings down the cost to
30,000 USD per year and patient,” explains
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CEO Eric Leire. “We just draw out 200 ml
of blood from the patient and that is enough
for five vaccines that are administered by a
nurse; it is just like a tetanus shot,” he says,
illustrating the difference to Dendreon’s
method, which relies on the use of leuka-
pheresis and administration by intravenous
infusion.

UNIVERSAL DONORS

The Swedish company Immunicum is tak-
ing a slightly different approach by not us-
ing the patient’s own blood cells but white
blood cells from any healthy donor. “When
people donate blood the red and white blood
cells are often separated from one another
and it is mostly the red blood cells that are
given during blood transfusions. The white
blood cells are often left over and there we
have a great resource for the basis of our
vaccine,” explains Jamal El-Mosleh, CEO of
Immunicum. The advantage is that one uni-
versal vaccine can be designed for many pa-
tients and treatment can then be started im-
mediately. “It can be tricky to find a good
patient-own antigen or even a universal anti-
gen to load the cells with. Therefore we ad-
minister our vaccine directly into the tumor
where it is automatically loaded with the tu-
mor-specific antigen. Using this strategy we



are able to mass produce our vaccines and still keep the
advantages that a tailor-made vaccine offers. Our alloge-
neic DCs are probably a further trigger for the immune
system since they are recognized as foreign,” says Jamal
El-Mosleh.

PROMISING CLINICAL TRIALS

Both companies have entered clinical trials. Dandrit is cur-
rently carrying out an international randomized Phase IIb
clinical trial with 174 advanced colorectal cancer patients
and has already completed successfully two Phase Ila tri-
als in Denmark and in Singapore. Immunicum has recently
gotten approval to carry out a phase I/11 study on renal can-
cer in twelve patients in Sweden. “One good thing about
this therapy is that it does not compete with existing treat-
ments. It is a complement to traditional surgery, radiation
and/or chemotherapy and therefore it will not be difficult to
establish it on the market,” says Eric Leire. Dendritic cells,
administered intradermally to the lymph nodes (Dandrit)
or directly into the solid tumor (Immunicum), seem to
combeat the cancer cells and target metastases of the tumor.

SPURRED BY THE PRIZE

Just as many other scientists within the research field of
dendritic cells, both Jamal El-Mosleh and Eric Leire are
spurred by the fact that Ralph Steinman’s discovery was
rewarded with the Nobel Prize. “It is amazing that he could
live for so long with that type of cancer. That really encour-
ages us to believe that we are on the right track,” concludes
Eric Leire.©
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1. Dendritic cells from
healthy blood donors are
injected into the tumor

2. NK-cells are recruited
to the tumor and cause
cell death, which in turn
leads to a release of
tumor antigens

3. The patient’s own den-
dritic cells pick up the tu-
mor antigens and migrate
to the lymph nodes

4. The dendritic cells
present the tumor anti-
gens to T-cells which are
transformed into tumor-
specific cytotoxic
T-lymphocytes (CTL).

5. CTLs search for and
attack tumor cells in the
body
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“After a while I started to like that fight
between me and Linus Pauling”

When Dan Shechtman saw the first signs of quasicrystals nobody
believed him. He had to endure being called a quasiresearcher, was
asked to leave his research group and to check up on the basic facts.

was, according to Dan Shechtman, that crystallography was

a well-defined subject where not much had happened in 70
years. “From 1912 to 1982 all observed crystals were ordered and
periodic. That became the definition, people thought of crystallog-
raphy as a mature science with nothing new left to happen. People
just sorted new crystals into different drawers — but mine did not
fit into any,” Dan Shechtman explains. He adds that the new defi-
nition of a crystal is very modest and is open for the possibility
of new discoveries. “The science of crystallography is very tough.
To achieve this soft definition is quite an achievement,” he says,
acknowledging his contribution to the re-definition with a happy
smile.

T he main reason for those reactions from his scientific peers

CONTINUED TO BELIEVE IN HIMSELF

So why did nobody see these structures before him? “A good elec-
tron microscope is the first requirement in order to see quasicrys-
tals. The second important parameter is knowing what you are
doing and the third is believing what you are seeing,” summarizes
Dan Shechtman. Other people have indeed seen quasicrystals but
could not sort them into one of the existing drawers and discarded
them. Dan Shechtman on the other hand believed in what he saw
and even when his discovery was questioned he continued to be-
lieve. “I am the worst critic of my own science. I checked it over
and over again and knew I was right,” he says. He also adds that
the criticism he got was not that bad. “All in all it was an unpleas-
ant one and a half year period but then I managed to publish my
results and got an enormous response from other scientists who
started to remember those structures that they could not fit into
one of the given drawers earlier,” he says. One critic however
remained, Linus Pauling, twice recipient of the Nobel Prize. “He
is the one behind the famous quote that there is no such thing as
quasicrystals, only quasiscientists. At the beginning our fight

was unpleasant but after a while I started to like it. It was Danny
Shechtman against Linus Pauling, fighting another, up here,” he
says and lifts his hands to form a line above his head.

A FEW INTERSECTIONS IN LIFE ARE CRUCIAL

Dan Shechtman got interested in research when he was ten years
old. “I read the novel ‘The Mystery Island’ by Jules Verne. The
characters in the book are stranded on an island and through the
brains of one person they create civilization. I got very influenced
by that book and decided to become an engineer,” he says. When
he finished his degree in medical engineering in 1966 at the Tech-

nion University in Israel there were no jobs because of the reces-
sion. “So I did my Masters and fell in love with science. I did find
a job after my Masters but called the evening before I was sup-
posed to start and told them that I just had to go for my PhD,” he
says. This was, according to himself, one of the crucial decisions
of his life. “As I see it there are only a few intersections in life
where you really make a choice. Once you have made a decision
you follow a straight line with intrinsic ups and downs — the road
does not have to be paved but it is there,” he says and emphasizes
that out of hundred applications for a postdoc he got two offers.
“But that did not matter, I got the offer [ wanted, didn’t 1?”

HIGH EXPECTATIONS

Apart from having high expectations of himself he demands the
same from his students and his children. “When my children
were young I told them that their basic education starts in pri-
mary school and finishes with a university degree, preferably
with a PhD,” he explains, adding that one out of his four children
has obtained a PhD so far, two more are on their way and that he
has high hopes for the fourth one. “A good education and a good
understanding of the world are the most important things in life,”
he adds.

He encourages his students and young scientists in general to
adopt risky projects with a high potential. “Find a good problem
and challenge it. When you get unexpected results you should ask
yourself whether you are an expert and check your results over
and over again. Be open for criticism, listen to what other people
have to say but stand tall and be true to yourself.”©

|
DAN SHECHTMAN

Born 1941 in Tel Aviv, Israel

PhD 1972 from Technion — Israel Institute of Technology, Haifa, Israel
Distinguished Professor, The Philip Tobias Chair, Technion — Israel Insti-
tute of Technology, Haifa, Israel

The Nobel Prize in Chemistry 2011 was awarded to Dan Shechtman
for his discovery of quasicrystals. He was the first scientist to describe
crystals with a five-fold symmetry, something that was thought to be
impossible.
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Raising the next
generation

The Nordic countries are well known for the high quality
of their research. Young scientists today are however struggling
and find it difficult to follow a rather undefined career path.
Several initiatives are now promoting young scientists
in order to maintain Nordic success levels.

ne of these is The Young Academy
o of Sweden (Sveriges unga ak-

ademi), initiated by the Royal
Swedish Academy of Sciences (RSAS).
“There is a clear need for a forum for
young scientists and no such thing existed
in Sweden,” says Anna Sj0strom Douagi,
Director of the Young Academy. In order
to get started fast some of the top young
researchers in the country were invited to
join the academy. Eligibility criteria were
high quality of research, a willingness to
interact across different research fields
and a genuine interest for the promotion of
science. 35 of 86 applicants were invited
to an interview; in the end 22 candidates
were selected to form the first academy for
young scientists in Sweden. “The role of
the RSAS has been mostly the same as that
of a midwife. Now that we have been born
we have to make it on our own,” says Anna
Sjostrom Douagi jokingly.

TOP RESEARCHERS WORKING
FOR EVERYBODY'’S INTEREST
Comparisons with a club of the elite are
not far removed, bearing in mind that
only the most successful young research-
ers are members of the Young Academy.
Anna Sjostrom Douagi emphasizes that
the academy is dealing with problems that
42 LIFE SCIENCE REVIEW Q4 2011
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all young researchers encounter — one ex-
ample being the undefined career path and
the insecurity that is common in the ac-
ademic world. “We are looking for more
structure. Once young people chose the
academic career path they should know
what is expected of them and they should
be evaluated on the way — naturally not
everybody can become a top researcher
within their field but those who embark on
the journey should have good conditions
in place to help them get there,” says Anna
Sjostrom Douagi.

DEMANDS ON POLITICIANS

The young scientists meet on a regular ba-
sis and discuss science and related issues.
“Once they are all in one room the atmo-
sphere is bubbling, with a lot of interesting
and rewarding discussions going on, both
about science and related issues. The ad-
vantage with young scientists is that they
still feel that anything is possible and it is
amazing to experience that spirit,” says
Anna Sjostrom Douagi. At a recent meet-
ing the Young Academy completed a pro-
posal for the forthcoming Research and
Innovation Policy Bill 2012. It included
fostering academic mobility, long term
supply of knowledge and investing in in-
dividual creative researchers.

LARGEST INITIATIVE EVER

In the spirit of supporting individual young
researchers, the Knut and Alice Wallenberg
Foundation decided to set up a unique ca-
reer program for young researchers called
the Wallenberg Academy Fellows. The
program, which is the Foundation’s largest
initiative ever, will provide funding of 1.2
billion SEK to 125 young researchers over
a period of five years.

“We have to invest in science of good
quality. The future depends on the young
researchers,” says Goran Sandberg, ex-
ecutive director of the Knut and Alice
Wallenberg Foundation, when he explains
the background of the initiative.

He expresses his concern that too
few young Swedish researchers establish
themselves within the international elite.
Groundbreaking science is done when re-
searchers are willing to take risks and take
on projects with an uncertain outcome.
Given the shortsighted funding that a lot
of young scientists experience, those kinds
of projects are anything but a given choice.

UNIVERSITIES NOMINATE

THEIR CANDIDATES

The universities are given the oppor-
tunity to nominate a certain number of



Anna Sjostrém Douagi.

Stefan Claesson, Royal Academy of
Sciences and Helene Andersson-
Svahn, chairman Young Academy
of Sweden.

NORDIC LIFE SCIENCE REVIEW Q4 2011 43

OILIOUVIN SNHIYIN :0LOHd



“Especially within the research areas with
experimental activities the fellows will have
to apply for additional funding. Our hope

is that the research of the fellows will be

of such a high standard that it will not be a
problem for them to attract more funding.”

candidates. In so doing the universities
also guarantee to provide at least half of
the salary. Criteria for the young scien-
tists are their scientific achievements, in-
dependence and ability to be creative and
to break new scientific ground. 40% of the
fellows will be recruited externally.

“We wanted to avoid too much inter-
nal recruitment, but at the same time there
should be an opportunity to promote those
promising young scientists that are al-
ready working at the same university. |
really hope that the universities will use
their opportunities to both recruit inter-
national talent and to bring home talent-
ed Swedish researchers who are current-
ly gaining more competence and insights
abroad,” explains Goran Sandberg.

FOCUSING ON THE INDIVIDUAL
Nominations must include a CV, publi-
cation list and project proposal, just like
many other applications for funding.

“But it will be very important to be
able to justify the research program and
what you are about to do. We will accept
wild and crazy projects as long as the can-
didates can justify why they want to do
them. We really want to promote the qual-
ities of the individual rather than stra-
tegically chosen projects,” says Goran
Sandberg.

Young scientists who feel that they
have what it takes to become a Wallenberg
Academy Fellow are welcome to them-
selves approach the university they would
like to carry out their research at. The
Foundation is planning to advertise in the
scientific journals Nature and Science to
attract the best researchers internationally.

FIVE MORE YEARS

After the initial funding of five years the
fellows are welcome to apply for another
five year extension. Approximately one
third of the fellows will be granted this
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extension, giving them a total period of
ten years. The funding is supposed to cov-
er costs for employing staff and experi-
mental costs.

“Especially within the research areas
with experimental activities the fellows
will have to apply for additional funding.
Our hope is that the research of the fellows
will be of such a high standard that it will
not be a problem for them to attract more
funding,” says Goran Sandberg.

THE FUTURE

Young researchers will grow older and
will then not qualify for certain types of
funding. Goran Sandberg hopes that the
researchers who have been part of the pro-
gram will have gained so much competence
that they will do well in general competi-
tion with others. Additionally, membership
of the Young Academy is only possible for
five years. “We want to keep the academy
young and will work with constant renew-
al,” says Anna Sjostrom Douagi, adding
that there might something like an alumni-
network for the “retired” members of the
Young Academy. Both Goéran Sandberg
and Anna Sjéstrom Douagi are convinced
about the potential of the young scientists
and hope to see some of them receiving a
prize handed to them by his Majesty the
King one day. “I made sure that our chair-
man, Helene Andersson Svahn, was invit-
ed to the Nobel Prize banquet. That is al-
ways a start,” concludes Anna Sjostrom
Douagi.o

YOUNG ACADEMY
OF SWEDEN

22 members from different dis-
ciplines, including science and
humanities.

Currently the academy is looking
for six new members.

The aim of the academy is to

* Create a forum where young
scientists can engage in a scientific
dialogue across research fields and
get ideas for new hypotheses.

* Encourage young scientists to
use their scientific expertise to
improve the perception of science
by the public.

* Make it possible to cooperate and
improve Swedish research politics.
* Create a national forum for the
leading scientists of the future.

* Create a forum where young
scientists can establish networks
with other young academics and
scientists globally.
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WALLENBERG ACADEMY
FELLOWS

The program has been initiated in
close collaboration with Swedish
university vice-chancellors, The
Royal Academy of Engineering
Sciences (IVA), the Royal Swedish
Academy of Agriculture and For-
estry (KSLA), the Royal Swedish
Academy of Sciences (RSAS), the
Royal Swedish Academy of Letters,
History and Antiques (KVHAA) and
the Swedish Academy. The univer-
sities are to nominate researchers
who will be evaluated by the acad-
emies, whereupon the Foundation
will make the final selection, and
the universities will assume long-
term responsibility for the selected
researchers’ work.
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Young Scientists walk
a yellow brick road

doc at the National Institutes of Health

(NIH) in Bethesda, a suburb a few miles
north of Washington DC. I’m a young scien-
tist, I guess. I’'m a junior scientist for sure.
Even though I’'m over 30, I’'m still in the ear-
ly stages of my scientific career. Scientists
don’t really retire like normal people. They
just keep going. I hope I have at least anoth-
er 50 years of pipetting left in these hands.
My goal, and the goal of most junior scien-
tists, is to land a faculty position at a decent
university and eventually to become a pro-
fessor. This is difficult and competitive, es-
pecially in times of financial crisis and bud-
get cuts. Reaching this goal takes ambition
and dedication. It’s a long yellow brick road
to walk and the goal is far and fleeting, like
Emerald city.

In many countries, universities use a
tenure track system to recruit and nurture
young scientists during the early stages of
their careers. The university hires them and
they get a certain time frame to prove them-
selves. They are on the track and if they
meet the expectations, they get to stay and
they obtain a faculty position - tenure. If
they don’t meet the expectations, they have
to leave. A few years ago, I attended a meet-
ing at the Karolinska Institute about the fu-
ture of research training in Sweden. Most
of the biomedical research in Sweden is
funded, not by the government, but by pri-
vate foundations and through NIH grants.
Universities have little money to spend on
research and hiring people is expensive.
Hence, finding a faculty position at a uni-
versity in Sweden for young scientists just
starting out is essentially impossible. This
has prompted PhDs like me to go abroad
to do postdocs. The term refers to the stage
you are at after obtaining your PhD. This
is when you establish yourself as an inde-
pendent scientist. You no longer have a su-
pervisor per see, but a mentor. Your mentor
guides you on the road towards indepen-
dence, but as a postdoc you are responsible
for your project and you fail or succeed with
your experiments.

I just started my second year as a post-

So building a successful research ca-
reer is like going on a long and sometimes
wearisome journey. The postdoc phase
of this journey is usually the most stress-
ful. This is when you have to prove your-
self and show that your stand out from the
rest. Usually this phase coincides and clash-
es with the time when most people start
thinking about starting a family. My men-
tor once had a boss that told her “If you want
to do science, forget about having a fami-
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ly and friends.” What she really meant was
that you have to compromise, because you
can’t have it all. This works out well if you
don’t want to have a successful career, or if
you don’t want kids or just don’t have any
friends. That excludes most of us. This def-
initely excludes me. This boss is absolutely
right, though. I’ve asked most of my post-
doc friends and they all agree. These are
the rules and this is the downside to being a
young scientist. The road lies before me but
I should not walk any further if I'm not will-
ing to makes sacrifices along the way.

The point of the meeting I attended was
for members of academia to discuss the ten-
ure track system and how that would work
in Sweden. Currently, when you return
home from your postdoc period or periods,
you have to fight other PhDs for the highly

coveted research assistant positions. As a
research assistant you are awarded exter-
nal grants to start up your own research at a
university. These positions are supposed to
bridge the gap between being a scientist in
training and becoming an independent re-
searcher. The tenure track would open up
the job market for young scientist and make
it possible for them to come home from
their postdoc period and actually find a job.
This is a question of resource allocation, of
course, more money needs to be spent on
biomedical research, which is largely a po-
litical issue, but it is also a matter for the re-
search community to discuss for it requires
some serious changes in attitude and tradi-
tion. Like, maybe I shouldn’t still be in the
lab pipetting at the age of 82...

This is not a call for sympathy, but I do
believe something needs to be done about
the organization of the research training in
Sweden. I want a job when I return home.
I realize that having a successful career in
any field is hard and requires a lot of dedica-
tion and sacrifice. I'm no martyr. Actually,
I love what I do so I'm thankful. So many
people go to work every day hating their
jobs, letting the hatred turn them bitter.
Bitterness is like a thin layer of filth that
covers everything and makes it looks dirty.
As long as I'm not bitter I know that I have
not sacrificed too much. And that is key for
a young scientist to make it to Emerald city,
to never become bitter and never blame the
science for missed opportunities and sac-
rifices. Also to make friends with your lab
colleagues, because they are likely to be the
only people see. Everything else will work
out.

Anna Sundborger, PhD
Visiting Postdoctoral Fellow, National

Institute of Diabetes, and Kidney, and
Digestive Disease, Bethesda, MD
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