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As in my presentation  
here, physics limits itself  
by its emphasis on the  
matter aspect of reality.   
This will change in the  
next scientific revolution, 
currently under way!
Brian D. Josephson

I very much enjoyed  
my discussion with young 
scientists and with the  
superb host.
Kip S. Thorne

Super useful resource  
and mindblowing amount 
of data. Great work! 
Vladyslav Bondarenko

Fascinating discussion ... 
I think I understood  
some of it!
Max S. Carey

Harvey Alter’s talk  
on Hep C was masterful!
George P. Smith

The closing ceremony was 
very thought-provoking.
Vinton G. Cerf

You have young scientists, 
you have hope!
Khalid El Bairi

Amazing performance!! 
This music makes my day!! :-) 
Amrita Mukherjee

Time flies ... I enjoyed the  
lectures ... so much! Hope to 
go to Lindau physically  
in the future.
Sok Kuan Wong
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Most of us look back on a challenging and tiring year. 
However, as 2021 draws to a close, we look forward with 
hope. We were often forced to leave tried and tested paths 
and established routines, perhaps not always to our detri-
ment. Although we learnt a lot and really rose to the chal-
lenge of organising a digitised meeting, this phase was 
not easy for the Lindau Nobel Laureate Meetings, and we 
would like to thank all our benefactors and contributors 
for their continued support. From numerous supporters 
from the private and public sector, we feel that the Ger-
man Federal Ministry of Education and Research as well 
as the Bavarian State Ministry of Science and the Arts are 
worthy of particular mention.

As far as the pandemic is concerned, we hope we have 
reached a turning point: despite dangerous virus vari-
ants and infection rates that remain high in some coun-
tries we have found an important key, although it may 
not be the only one, to solve the crisis, and it is a scienti�c 
key: vaccinations. Once again, we realise that science is 
absolutely crucial for analysing and understanding prob-
lems as well as for solving them. 

Another fundamental challenge, that of climate 
change, shows how di²cult it is to implement solutions. 

Both the spread of COVID-19 and climate change are the 
result of human activity, and we are realising more and 
more clearly that our way of life may not be viable in its 
current form. Scienti�c progress – and this is the other 
side of the coin – has enabled humanity to embark on a 
path of development that is increasingly proving to be 
unsustainable. Because it is a path that overexploits nat-
ural resources, that takes too much advantage of global 
imbalances and that is not always oriented towards the 
greater good of people and their environment.

It will take all our e³orts to explore a new path – the 
sooner, the better. Reshaping the processes by which our 
society, economy, perhaps even politics work, towards 
sustainability is a huge challenge of a magnitude compa-
rable to the �rst industrial revolution 150 years ago. 

It will need all our creativity, openness for change, a 
global team-spirit and huge investments. A particular 
challenge will be gaining the acceptance of societies as a 
whole. Here, the art will be in overcoming con´icts and in 
turning opposing factions – young versus old, developing 
countries versus developed ones and di³erent philoso-
phies of life – into a cooperating team that stands shoul-
der to shoulder pulling in the same direction. 

Re-Strengthening  
Scienti�c Cooperation 

For those who do not know where to start: The 10 goals 
of the Lindau Guidelines can help with some orientation 
in the scienti�c context. This agenda for global, sustaina-
ble and cooperative open science in the 21st century was 
initiated by Nobel Laureate Elizabeth H. Blackburn and 
endorsed by many other Laureates in the run-up to this 
year’s meeting. They have now been signed by many 
individual researchers and scientists around the world 
and have been adopted by several scienti�c organisations. 

Goal #2 seems particularly pertinent with its call to 
“Cooperate Globally on Global Problems” – or more in de-
tail: “scientists, funders and politicians must cooperate 
globally to increase e²ciency, speed, and e³ectiveness. 
While the creative bene�ts of di³ering approaches and 
the stimulus of competition are to be acknowledged, in-
e²ciency by unnecessary parallelism or obstruction 
must be avoided.”

This objective brings us to the core of the Lindau No-
bel Laureate Meetings and to the reason why they exist: 
the founders Franz Karl Hein, Gustav Wilhelm Parade 
and Count Lennart Bernadotte had the noble goal of 
re-strengthening scienti�c cooperation between nations 
after the devastation of World War II. This year we cele-

brated the 70th anniversary of the Lindau Meetings. How-
ever small or great their in´uence may have been, we are 
grati�ed that the meetings have brought together people 
from di³erent countries, from di³erent cultures and reli-
gions, from di³erent disciplines and schools of thought. 
Seventy years ago, the founders had a dream. And that 
dream endures in the scientists and Nobel Laureates of 
the future: strong scienti�c exchange and cooperation. 
On that note, we are looking forward to the two Meet-
ings in 2022: one in Chemistry, one on Economic Sciences 
– hopefully welcoming the participants in person and on
site again, in Lindau.

Resume and Outlook from Council and Foundation

Countess Bettina Bernadotte af Wisborg, President of the Council for the Lindau Nobel Laureate Meetings
Jürgen Kluge, Chairman of the Board of Directors of the Foundation Lindau Nobel Laureate Meetings
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It has never been easier 
to enable full participation 
of young scientists world-
wide, even if attendance 
on site is not possible. 
Countess Bettina Bernadotte 
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70th Lindau Nobel Laureate Meeting

Opening Day

The Lindau Virtual Band with “Say a little prayer”

The anniversary meeting was opened with a �lm that re�ected the last 70 years of the  
Lindau Nobel Laureate Meetings. A highlight was the attendance of six Nobel Laureates 
and ministers from Berlin and Munich onsite in Lindau. Two musical performances  
proved that the expertise of the Lindau community does not only lie in excellent science.

This is the 70th time that some of the world’s leading sci-
entists have come together for a Lindau Nobel Laureate 
Meeting. As always, you have drawn up a concrete pro-
gramme for your dialogue and a challenging agenda for 
scienti�c discussion. You are focusing in particular on a 
debate on the ethical questions and problems which sci-
enti�c advances constantly unearth – whether within 
individual disciplines or between them. 

Scienti�c progress is something that you have driven 
forward often with ground-breaking discoveries and re-
volutionary research �ndings – or, as young researchers, 
you are just embarking on this journey. But the questions 
as to whether this scienti�c progress can also be used to 
bene�t humanity or whether it contains known or poten-
tial risks are at least as important as the research �ndings 
themselves. Much of this can only be considered through 
interdisciplinary and above all international cooperation. 
These days there probably aren't any problems or crises 
that do not end up as global challenges sooner or later. 
That is why it is so important for the best minds whose 
reputation is rooted in basic research to come together to 
precisely discuss these questions. 

Welcome
Countess Bettina Bernadotte, President of the Council

Welcome Address
Frank-Walter Steinmeier, President of the Federal 
Republic of Germany

Greetings from Stockholm
Vidar Helgesen, Executive Director of the 
Nobel Foundation

Welcome Speech
Anja Karliczek, German Federal Minister of 
Education and Research

Welcome Address
Bernd Sibler, Minister of Science and the Arts, Bavaria

You are those who are most keenly aware of the most 
fundamental prerequisites and implications of your 
subject. You are familiar with the foundation stones and 
know their nature, how secure they are and where they 
perhaps need to be re-assessed, re-considered or even 
re-built. No-one would ever have been awarded a Nobel 
Prize if they had been scared of what is new, scared of the 
unfamiliar, scared of questions which at �rst sight may 
seem barely solvable. 

I am delighted that you harness the same courage 
that you use in your own research to enter into dialogue 
with colleagues from around the world. And that you ap-
proach the political and ethical challenges with the same 
courage that you display in uncovering new �ndings and 
examining their implications.

Frank-Walter Steinmeier, President of the Federal Republic of Germany

Courage – in Research,  
Dialogue, Political  
and Ethical Challenges

“I do hope you will bene�t from meeting 
these outstanding people and take the 

experience home when you leave Lindau.”
Count Lennart Bernadotte af Wisborg, 

opening �lm

Participants in the Opening on the Lindau Nobel Laureate Pier

Ode to Joy 
The Lindau Virtual Symphony Orchestra

Discussion: Made in Germany – 
Perspectives for International Young Scientists
with Reinhard Genzel, Anja Karliczek and Bernd Sibler

Congratulatory Message
Heinz Faßmann, Minister of Education, Science and 
Research, Austria

Programme Highlights
Wolfgang Lubitz and Rainer Blatt, two of the 
meeting’s scienti�c chairpersons 

Say a Little Prayer 
The Lindau Virtual Band

https://www.mediatheque.lindau-nobel.org/videos/39114/tets/meeting-2021
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As the new CEO of the Nobel Foundation, I had a lot 
to learn, but I actually knew of Lindau long before I 
came here. A good friend of mine is now a professor of 
physics at the University of Oslo. He told me what the 
Lindau Meetings meant to him. What inspiration it was 
to meet other young people and not least Laureates, to 
share the wonders of scienti�c collaboration in practice.

Meetings of minds are more important in today’s 
world than ever. We need minds to meet in order to 
bridge global divides. We need minds to meet in order 
to inspire the innovations that we need, in order to solve 
global challenges. The last year has shown us exactly the 
importance of international collaboration and not least 
international collaboration in science.

The shared response to the pandemic from the scien-
ti�c community has been extraordinary. Society can best 
meet challenges and crises if we share in the e³orts, if 
we work together, if we enable minds to meet to address 
those shared challenges, and not least if we base those 
discussions and public decision-making on evidence, on 
facts, on science. 

Anja Karliczek, Federal Minister of Education and Research

Greetings from Berlin –  
delivered in Lindau

The Lindau Meetings provide for exactly that. It is a way 
of building bridges between individuals and institutions 
from across the world. It is a way of inspiring innovation 
by bringing minds together to discuss in a beautiful set-
ting. Which this year, of course, is not so beautiful, given 
the digital reality. 

But the minds are not digital – the minds are mag-
ni�cent. And that’s why I believe this year’s meeting will 
also yield much of that same inspiration. And that’s very 
much in the legacy of Alfred Nobel: to inspire innovation 
for the bene�t of humanity. 

I look forward on behalf of the Nobel Foundation to 
continuing our partnership with Lindau because we share 
the same ambition. We share the same pursuit of unleash-
ing that great power of inspiration in the Nobel Prize. And 
not least in the Nobel Laureates who make such a won-
derful contribution to the Lindau Meetings. I wish you 
this year, as well as in previous years, a great meeting of 
minds, if not in Lindau, then in the digital sphere.

Vidar Helgesen, Executive Director of the Nobel Foundation, Sweden

Greetings from  
Stockholm

We aim to establish a setting in which science can tru-
ly excel. Bavaria is a highly attractive location for young 
researchers from all over the world. With our ‘High-Tech 
Agenda Bavaria’, we are placing our focus on IT and AI. 
From 2020 to 2023 we are investing an additional sum 
of about €2 billion in our university and innovation sys-
tems. (Speech also delivered at the Inselhalle in Lindau)

Greetings from Bavaria
Bernd Sibler, Bavarian State Minister of Science and the Arts

ments. I only have to mention mRNA technology to point 
out that science was at the source of success last year. As 
di²cult as the past year has been for so many people, there
have been special moments. For me as the Federal Re-
search Minister this, of course, included those moments 
when it was announced that two Nobel Prizes had been 
awarded to scientists in Germany.

Together with our partners, we’re strengthening Eu-
rope’s technological sovereignty. This is not about isolating 
ourselves from the rest of the world. It’s more about self-
determination. This involves strategic cooperation on an 
equal footing. To achieve this, we make use of the advan-
tages of open economic and scienti�c relations. Because 
we are in a global competition with the USA which invests 
heavily in research; and also with China. And it is vital that 
we win it on this level.

The pandemic has provoked a great deal of action, and 
action is exactly what we need right now. I would not 
be among successful scientists here today, if you did not 
constantly choose to get involved and shape develop-
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Knowledge and facts, science and critical thinking – they 
are particularly signi�cant now, at a time when knowl-
edge and science are under attack from various quar-
ters. And despite the fact that knowledge, openness of 
thought and reliable facts are fundamental to democracy 
and progress. In this respect, the Nobel Laureate Meetings 
are also a celebration of knowledge and science.

Greetings from  
Baden-Württemberg

Winfried Kretschmann, Minister-President of Baden-Württemberg

The annual meetings in Lindau provide a unique oppor-
tunity for young scientists to meet colleagues from all 
over the world and be inspired by the world’s most re-
nowned researchers. International cooperation and net-
working opportunities are crucial for a dynamic higher 
education system and research landscape and the ad-
vancement of scienti�c careers. We are glad to be able to 
support this event that is so splendidly organized every 
year and will feature so many important topics and see 
so many renowned researchers participating in its 70th

anniversary edition this year.

Heinz Faßmann, Federal Minister of Education, Science and Research, Austria

Greetings from Austria

On the meeting's opening day, the vice president and the 
member of the Council discussed some of their personal 
highlights from the 70-hour programme. Both were unit-
ed in not wanting to miss any of the seven (a record num-
ber) panel discussions. They also highlighted the tradi-
tional Heidelberg Lecture (see p. 34) and the conversation 
with Henry Kissinger.

Rainer Blatt was delighted that no less than 73 Nobel 
Laureates participated in the online programme. “But I 
am missing the direct encounters with the young scien-
tists”, he continued. That’s why he emphasised their con-

Recommendations From the Scienti�c Chairs

Spotlight on the Programme 
On behalf of the scienti�c chairpersons of all three disciplines, Wolfgang Lubitz  
and Rainer Blatt presented their personal programme highlights at the Inselhalle in  
Lindau during the opening day of #LINO70.

tribution to the programme by presenting their research 
in the Next Gen Science Sessions. 

Most of the Laureates o³ered exchange sessions 
in addition to their lectures and Agora Talks. In these 
60 Open Exchanges, which were hosted mainly by 
Lindau Alumni and which were not streamed to the 
public, Laureates discussed a topic of their choosing with 
the young scientists. Wolfgang Lubitz concluded “that 
these Open Exchanges would surely enable unforget-
table dialogues between Nobel Laureates and the par-
ticipating researchers.”

Opening Moderator Jeanne Rubner, Head of the Science and Education Desk, Bayerischer Rundfunk, with Rainer Blatt, Scienti�c Chair 
Physics, and Wolfgang Lubitz, Scienti�c Chair Chemistry – Klas Kärre, Scienti�c Chair Physiology/Medicine – Stefan H.E. Kaufmann, 
Scienti�c Chair Physiology/Medicine – Heiner Linke, Scienti�c Chair Chemistry, recently Physics



15

In other years, the 
foyer of the Inselhalle is 
not full of technology, 
but is enlivened by 
600 young scientists. 
Wolfgang Huang 
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Peter Agre
Nationality: USA 
Nobel Prize: Chemistry
Year: 2003
Prize Motivation:
"for the discovery of 
water channels" 

James P. Allison
Nationality: USA 
Nobel Prize: Physiology or Medicine
Year: 2018
Prize Motivation:
"for their discovery of cancer 
therapy by inhibition of negative 
immune regulation"

Harvey J. Alter
Nationality: USA 
Nobel Prize: Physiology or Medicine
Year: 2020
Prize Motivation:
"for the discovery of 
Hepatitis C virus"

Hiroshi Amano
Nationality: Japan
Nobel Prize: Physics
Year: 2014
Prize Motivation: 
"for the invention of e�cient blue 
light-emitting diodes which has 
enabled bright and energy-saving 
white light sources"

Barry C. Barish
Nationality: USA 
Nobel Prize: Physics
Year: 2017
Prize Motivation: 
"for decisive contributions to the 
LIGO detector and the observation 
of gravitational waves"

Françoise Barré-Sinoussi
Nationality: France 
Nobel Prize: Physiology or Medicine
Year: 2008
Prize Motivation:
"for their discovery of human 
immunodeficiency virus"

Elizabeth H. Blackburn
Nationality: Australia/USA
Nobel Prize: Physiology or Medicine
Year: 2009
Prize Motivation: 
"for the discovery of how 
chromosomes are protected by 
telomeres and the enzyme 
telomerase"

Emmanuelle Charpentier
Nationality: France
Nobel Prize: Chemistry
Year: 2020
Prize Motivation: 
"for the development of a 
method for genome editing"

Steven Chu 
Nationality: USA 
Nobel Prize: Physics  
Year: 1997 
Prize Motivation:
“for development of methods 
to cool and trap atoms with 
laser light"

Martin Chal�e
Nationality: USA
Nobel Prize: Chemistry
Year: 2008
Prize Motivation: 
"for the discovery and 
development of the green 
fluorescent protein, GFP"

Aaron Ciechanover
Nationality: Israel 
Nobel Prize: Chemistry
Year: 2004
Prize Motivation:
"for the discovery of ubiquitin-
mediated protein degradation"

Martin J. Evans
Nationality: United Kingdom
Nobel Prize: Physiology or Medicine
Year: 2007
Prize Motivation: 
"for their discoveries of principles for  
introducing specific gene modifications in 
mice by the use of embryonic stem cells"

Ben L. Feringa
Nationality: The Netherlands 
Nobel Prize: Chemistry
Year: 2016 
Prize Motivation: 
"for the design and synthesis 
of molecular machines"

Edmond H. Fischer
Nationality: USA 
Nobel Prize: Physiology or Medicine
Year: 1992
Prize Motivation: 
"for their discoveries concerning 
reversible protein phosphorylation as 
a biological regulatory mechanism"

Joachim Frank 
Nationality: Germany/USA 
Nobel Prize: Chemistry  
Year: 2017 
Prize Motivation: 
“for developing cryo-electron 
microscopy for the high-resolution 
structure determination of 
biomolecules in solution”

Reinhard Genzel
Nationality: Germany
Nobel Prize: Physics  
Year: 2020
Prize Motivation: 
“for the discovery of a super-
massive compact object at the 
centre of our galaxy"

Walter Gilbert
Nationality: USA 
Nobel Prize: Chemistry 
Year: 1980
Prize Motivation: 
"for their contributions 
concerning the determination of 
base sequences in nucleic acids"

David J. Gross 
Nationality: USA 
Nobel Prize: Physics  
Year: 2004 
Prize Motivation: 
“for the discovery of asymptotic 
freedom in the theory of the strong 
interaction”

Robert H. Grubbs
Nationality: USA 
Nobel Prize: Chemistry
Year: 2005 
Prize Motivation: 
"for the development 
of the metathesis method 
in organic synthesis"

F. Duncan M. Haldane 
Nationality: United Kingdom 
Nobel Prize: Physics  
Year: 2016 
Prize Motivation: 
“for theoretical discoveries of 
topological phase transitions and 
topological phases of matter”

Nobel Laureates
73 Nobel Laureates from 13 countries took part in  
the 70th Lindau Nobel Laureate Meeting.

Participants in #LINO70
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Harald zur Hausen 
Nationality: Germany 
Nobel Prize: Physiology or Medicine  
Year: 2008 
Prize Motivation: 
“for his discovery of human papilloma 
viruses causing cervical cancer"

Stefan W. Hell 
Nationality: Germany 
Nobel Prize: Chemistry  
Year: 2014 
Prize Motivation: 
“for the development of super-
resolved fluorescence microscopy”

Avram Hershko
Nationality: Israel
Nobel Prize: Chemistry  
Year: 2004 
Prize Motivation: 
"for the discovery of ubiquitin-
mediated protein degradation"

Jules A. Ho�mann
Nationality: Luxembourg/France
Nobel Prize: Physiology or Medicine 
Year: 2011 
Prize Motivation: 
"for their discoveries concerning 
the activation of innate immunity"

Tasuku Honjo
Nationality: Japan
Nobel Prize: Physiology or Medicine
Year: 2018 
Prize Motivation: 
"for their discovery of cancer 
therapy by inhibition of negative 
immune regulation"

Robert Huber 
Nationality: Germany 
Nobel Prize: Chemistry  
Year: 1988 
Prize Motivation: 
“for the determination of the 
three-dimensional structure of a 
photosynthetic reaction centre”

Brian D. Josephson 
Nationality: United Kingdom 
Nobel Prize: Physics 
Year: 1973 
Prize Motivation: 
“for theoretical predictions 
of the properties of a supercurrent
through a tunnel barrier, in 
particular those phenomena 
which are generally known as 
the Josephson e�ects”

Richard Henderson
Nationality: Scotland
Nobel Prize: Chemistry  
Year: 2017 
Prize Motivation: 
"for developing cryo-electron 
microscopy for the high-resolution 
structure determination of 
biomolecules in solution"

William G. Kaelin, Jr.
Nationality: USA 
Nobel Prize: Physiology or Medicine
Year: 2019
Prize Motivation: 
"for their discoveries of how 
cells sense and adapt to oxygen 
availability"

Serge Haroche 
Nationality: France 
Nobel Prize: Physics 
Year: 2012 
Prize Motivation: 
“for ground-breaking experimental 
methods that enable measuring 
and manipulation of individual 
quantum systems”

Leland H. Hartwell
Nationality: USA
Nobel Prize: Physiology or Medicine
Year: 2001 
Prize Motivation: 
"for their discoveries of key 
regulators of the cell cycle"

John L. Hall
Nationality: USA 
Nobel Prize: Physics  
Year: 2005 
Prize Motivation: 
"for their contributions to the 
development of laser-based precision 
spectroscopy, including the optical 
frequency comb technique"

35% 
Chemistry

3%
Peace

25%
Physiology/

Medicine

Interdisciplinarity

73 Laureates on Stage and 9 Laureates 
in the Online Audience

Records

First Participation
James P. Allison
Harvey J. Alter
Barry C. Barish 
Emmanuelle Charpentier
Reinhard Genzel
Richard Henderson
Tasuku Honjo
William G. Kaelin, Jr.
Henry A. Kissinger
Anthony Leggett
Didier Queloz
Gregg L. Semenza
George P. Smith
Thomas C. Südhof
Kip S. Thorne
M. Stanley Whittingham

Most Participations: 24
Robert Huber 
Hartmut Michel 

Earliest Award: 1973
Brian D. Josephson – Physics
Henry A. Kissinger – Peace

Most Recent Nobel Prize: 2020 
Harvey J. Alter – Physiology/Medicine
Emmanuelle Charpentier – Chemistry
Reinhard Genzel – Physics

37%
Physics

Nationalities

United States  36
Germany  8
France  6
United Kingdom  6
Israel  3

Japan  3
Canada  2
Switzerland  2
Australia  1
India  1

Italy  1
Netherlands  1
Norway  1
Scotland  1
Sweden  1

46

101

Age
Youngest

Konstantin S. Novoselov

Oldest
Edmond H. Fischer
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Takaaki Kajita 
Nationality: Japan 
Nobel Prize: Physics  
Year: 2015 
Prize Motivation: 
“for the discovery of neutrino 
oscillations, which shows 
that neutrinos have mass"

Henry A. Kissinger
Nationality: Germany/USA
Nobel Prize: Peace  
Year: 2015 
Prize Motivation: 
"for jointly having negotiated 
a cease fire in Vietnam in 1973"

Klaus von Klitzing
Nationality: Germany
Nobel Prize: Physics
Year: 1985
Prize Motivation: 
"for the discovery of the 
quantized Hall e�ect"

Brian K. Kobilka
Nationality: USA
Nobel Prize: Chemistry
Year: 2012
Prize Motivation: 
"for studies of G-protein-
coupled receptors"

J. Michael Kosterlitz 
Nationality: United Kingdom/
USA 
Nobel Prize: Physics  
Year: 2016 
Prize Motivation:
 “for theoretical discoveries of 
topological phase transitions and 
topological phases of matter”

Robert B. Laughlin
Nationality: USA 
Nobel Prize: Physics  
Year: 1998
Prize Motivation: 
"for their discovery of a new form 
of quantum fluid with fractionally 
charged excitations"

Robert J. Le«owitz
Nationality: USA
Nobel Prize: Chemistry
Year: 2012
Prize Motivation: 
"for studies of G-protein-coupled 
receptors"

Sir Anthony J. Leggett
Nationality: USA
Nobel Prize: Physics  
Year: 2003
Prize Motivation: 
"for pioneering contributions 
to the theory of superconductors 
and superfluids"

Jean-Marie Lehn
Nationality: France
Nobel Prize: Chemistry
Year: 1987
Prize Motivation: 
"for their development and use 
of molecules with structure-specific 
interactions of high selectivity"

Michael Levitt
Nationality: USA/Israel
Nobel Prize: Chemistry
Year: 2013
Prize Motivation: 
"for the development of 
multiscale models for complex 
chemical systems"

Tomas Lindahl
Nationality: Sweden
Nobel Prize: Chemistry
Year: 2015
Prize Motivation: 
"for mechanistic studies 
of DNA repair"

William E. Moerner 
Nationality: USA 
Nobel Prize: Chemistry  
Year: 2014 
Prize Motivation: 
“for the development of super-
resolved fluorescence microscopy”

Edvard I. Moser
Nationality: Norway 
Nobel Prize: Physiology or Medicine
Year: 2014 
Prize Motivation: 
"for their discoveries of cells that 
constitute a positioning system in 
the brain"

Gérard A. Mourou
Nationality: France 
Nobel Prize: Physics  
Year: 2018 
Prize Motivation: 
“for their method of generating 
high-intensity, ultra-short optical 
pulses”

Sir Konstantin S. Novoselov
Nationality: Russia/United 
Kingdom 
Nobel Prize: Physics 
Year: 2010 
Prize Motivation: 
“for groundbreaking experiments 
regarding the two- dimensional 
material graphene”

Christiane Nüsslein-Volhard
Nationality: Germany 
Nobel Prize: Physiology or Medicine
Year: 1995
Prize Motivation: 
"for their discoveries concerning 
the genetic control of early 
embryonic development"

Saul Perlmutter
Nationality: USA
Nobel Prize: Physics
Year: 2011
Prize Motivation: 
"for the discovery of the 
accelerating expansion of the 
Universe through observations 
of distant supernovae"

Rudolph A. Marcus
Nationality: Canada/USA
Nobel Prize: Chemistry
Year: 1992
Prize Motivation: 
"for his contributions to the 
theory of electron transfer reactions 
in chemical systems"

Barry J. Marshall
Nationality: Australia
Nobel Prize: Physiology or Medicine
Year: 2005
Prize Motivation: 
"for their discovery of the bacterium 
Helicobacter pylori and its role in 
gastritis and peptic ulcer disease"

Arthur B. McDonald 
Nationality: Canada 
Nobel Prize: Physics  
Year: 2015 
Prize Motivation: 
“for the discovery of neutrino 
oscillations, which shows 
that neutrinos have mass”

Hartmut Michel 
Nationality: Germany 
Nobel Prize: Chemistry 
Year: 1988 
Prize Motivation: 
“for the determination of the 
three-dimensional structure of 
a photosynthetic reaction centre”

William D. Phillips 
Nationality: USA 
Nobel Prize: Physics  
Year: 1997 
Prize Motivation: 
“for development of methods 
to cool and trap atoms with 
laser light”

Didier Queloz
Nationality: Switzerland 
Nobel Prize: Physics  
Year: 2019 
Prize Motivation: 
"for the discovery of an exoplanet 
orbiting a solar-type star"

Adam G. Riess
Nationality: USA 
Nobel Prize: Physics  
Year: 2011 
Prize Motivation: 
“for the discovery of the 
accelerating expansion of the 
Universe through observations 
of distant supernovae”
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Michael M. Rosbash
Nationality: USA 
Nobel Prize: Physiology or Medicine
Year: 2017 
Prize Motivation: 
"for their discoveries of 
molecular mechanisms controlling 
the circadian rhythm"

Carlo Rubbia 
Nationality: Italy 
Nobel Prize: Physics 
Year: 1984 
Prize Motivation: 
“for decisive contributions to the 
large project, which led to the dis-
covery of the field particles W and Z, 
communicators of weak interaction"

Kailash Satyarthi
Nationality: India
Nobel Prize: Peace
Year: 2014 
Prize Motivation: 
"for their struggle against the 
suppression of children and young 
people and for the right of all 
children to education"

Randy W. Schekman
Nationality: USA
Nobel Prize: Physiology or 
Medicine
Year: 2013 
Prize Motivation: 
"for their discoveries of machinery 
regulating vesicle tra�c, a major 
transport system in our cells"

Brian P. Schmidt 
Nationality: Australia/USA 
Nobel Prize: Physics  
Year: 2011 
Prize Motivation: 
“for the discovery of the 
accelerating expansion of the 
Universe through observations 
of distant supernovae”

Richard R. Schrock
Nationality: USA 
Nobel Prize: Chemistry
Year: 2005
Prize Motivation: 
"for the development 
of the metathesis method in 
organic synthesis”

Gregg L. Semenza
Nationality: USA 
Nobel Prize: Physiology or Medicine
Year: 2019
Prize Motivation: 
"for their discoveries of how 
cells sense and adapt to oxygen 
availability"

George P. Smith
Nationality: USA 
Nobel Prize: Chemistry
Year: 2018
Prize Motivation: 
"for the phage display of 
peptides and antibodies"

Thomas C. Südhof
Nationality: USA
Nobel Prize: Physiology or Medicine 
Year: 2013 
Prize Motivation: 
"for their discoveries of machinery 
regulating vesicle tra�c, a major 
transport system in our cells"

Kip S. Thorne
Nationality: USA
Nobel Prize: Physics
Year: 2017 
Prize Motivation: 
"for decisive contributions to the 
LIGO detector and the observation 
of gravitational waves"

Donna Strickland 
Nationality: Canada 
Nobel Prize: Physics  
Year: 2018 
Prize Motivation: 
“for their method of 
generating high-intensity, 
ultra-short optical pulses”

… Albeit at a Distance
Nobel Laureates on #LINO70

The comprehensive programme would not have been possible without the  
commitment of so many Nobel Laureates to engage live and remotely. Only a small  
group of Laureates was able to gather on site in Lindau. No matter how they  
participated, their quotes speak for themselves.

I enjoyed my open 
exchange a lot and 
think the students 
did, too. Most important 
for me will be to be 
in Lindau again in person. 
I miss real people so much, 
especially the students.

Michael Levitt

The organisers had to react ±exibly 
in these di²cult times. It was nice to 
have at least partial personal contact, 
even if the most important partici-
pants, the young scientists, could not 
be present.

Klaus von Klitzing

My open exchange with students was the 
highlight of my experience. Being able to see 
and hear them made a great di�erence in 
engagement. Participating remotely was a 
distant second best to participating personally. 
But on the whole, the remote experience 
was well worth it.

George P. Smith

It has been a pleasure to participate 
and hopefully, next time, it will be 
in Lindau!

Françoise Barré-Sinoussi 

This was good in the remote format, but not 
as good as my in-person experiences. I think it 
was better remotely than I expected, possibly 
because we have all had so much experience 
in the past year or so, but it cannot replace the 
in-person experience.

Anonymous

My interaction with the students 
following my talk was excellent.

Avram Hershko

Given the di²culties caused 
by COVID, I believe that the Lindau 
program was as good as possible. 
We all look forward to an on-site 
meeting in 2022.

Peter Agre

Samuel C. C. Ting
Nationality: USA
Nobel Prize: Physics
Year: 1976
Prize Motivation: 
"for their pioneering work in the 
discovery of a heavy elementary 
particle of a new kind"



M. Stanley Whittingham
Nationality: United Kingdom
Nobel Prize: Chemistry
Year: 2019 
Prize Motivation: 
"for the development of 
lithium-ion batteries"

Kurt Wüthrich 
Nationality: Switzerland 
Nobel Prize: Chemistry  
Year: 2002 
Prize Motivation: 
“for his development of nuclear 
magnetic resonance spectroscopy for 
determining the three-dimensional 
structure of biological macro-
molecules in solution”

Ada E. Yonath 
Nationality: Israel 
Nobel Prize: Chemistry  
Year: 2009 
Prize Motivation: 
“for studies of the structure and 
function of the ribosome”

Arieh Warshel
Nationality: Israel/USA
Nobel Prize: Chemistry
Year: 2013
Prize Motivation: 
"for the development of 
multiscale models for complex 
chemical systems"

Rainer Weiss 
Nationality: USA 
Nobel Prize: Physics  
Year: 2017 
Prize Motivation: 
“for decisive contributions to the 
LIGO detector and the observation 
of gravitational waves"

Find CVs of all participating 
Nobel Laureates in the 

Lindau Mediatheque.

Seventeen Thousand  
Eight Hundred and Sixteen

Interdisciplinarity

… or in numbers 17,816 was the amount of total hours online which young  
scientists spent on the event platform during the 70th Lindau Meeting. Here are 
more interesting �gures:

Representing 79 Countries and 297 Institutions

36%
Chemistry

30% 
Physiscs

34% 
Physiology/Medicine

44% 55%

Gender Balance
Male

Female

United States of America

Canada

Brazil

Sweden Russian Federation

China

Thailand

Turkey
Pakistan

India

ItalySpain
Portugal

Austria
Netherlands

Malaysia

Australia

Uganda

South Africa

United Kingdom
Germany

Argentina

Iran
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Je�rey A. Dean
Nationality: USA 
Award: ACM Prize in Computing
Year: 2012
Prize Motivation: 
“for their leadership in the science 
and engineering of Internet-scale 
distributed systems"

Vinton G. Cerf 
Nationality: USA 
Award: ACM A.M. Turing Award 
Year: 2004 
Prize Motivation: 
“for pioneering work on internet-
working, including the design and 
implementation of the Internet's basic 
communications protocols, TCP/IP, and 
for inspired leadership in networking"

https://www.mediatheque.lindau-nobel.org/laureates/meeting-2021?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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A Sense of Community
Young Scientists on #LINO70 Young Scientist’s Experience

Unforgettable Fan Moments

#LINO70 was unforgettable and I had some amazing 
‘fan moments’: imagine you are a big fan of football and 
you had the chance to talk and be advised by Leo Messi. 
I almost didn’t sleep that week because of the time zone 
shift. But it was worth it.

My favourite session was the MARS partner event. 
It was a very important session to me because I had the 
chance to be a panelist along with Nobel Laureate Ada 
Yonath and the Vice President of the Mars Advanced Re-
search Institute, Abigail Stevenson. I still can’t believe 
that I had the chance to talk with Ada. I remember when 
I read about her story back at High School when I was 
studying for the National Biology Olympiad. Her bravery, 
humanity and passion marked me. Ada, thank you for 
your advice, maybe the best I’ve ever had, which by the 
way is “Never ask for advice”! 

The whole event was not one where we merely col-
lected a certi�cate, but one where we nurtured friend-
ships, gained inspiration and shared our passion and 
love for science. Networking is part of that. Being a young 
scientist in Latin America is completely di³erent from 
Europe or North America. Networking and cooperation 
are the bridge to break down those barriers. I’m very 
concerned about my next steps and having the chance 
of talking with other international students pursuing ex-
cellent scienti�c careers abroad was very meaningful to 
me. I think that the virtual environment made it easier to 
get in touch with other colleagues at the event.

I was also part of the Sciathon this year and last year. 
Both editions were very exciting. I really enjoy meeting 
new people and at the Sciathon you can make very good 
friends.

María Clara Miserendino studies Biotechnology at Universidad Nacional de Córdoba,  
Argentina. One of her interests is to promote STEM education. As a participant in the 
70th Lindau Meeting and both the Sciathons in 2020 and 2021, she looks forward to  
experiencing #LINO22 on site.

“The message from the Laureates 
was full of hope, motivation, and inspiration 

to us, the future generations.”
María Clara Miserendino

We are delighted that our survey among young scientists (and Nobel Laureates)  
revealed consistently positive impressions among the global audience of  
young scientists. They were not only present as listeners for a week – but were  
actively involved in the programme.

I really enjoyed the scien-
ti�c discussion with Nobel 
Laureates, open exchange 
and live music. Thanks to the 
world famous Lindau Nobel 
Laureate Meeting Council.

Murali Adhigan, Central 
Institute of Petrochemicals 
Engineering & Technology, India

I love the networking. So much 
fun to meet people from diverse 
backgrounds working in all 
kinds of research areas not just 
limited to biology.

Lukas Heumos, Eberhard-Karls-Universität 
Tübingen, Germany

Thank you to the wonderful Nobel Laureates 
for your time and for wanting to share your 
thoughts and experiences on all sorts of matter 
and thank you to all of us young scientists for 
your inputs and energy throughout. 

Louise C. Druedahl, University of Copenhagen, Denmark 

Having attended many online 
meetings this last year, this has 
been the only one from which
 I’ve received a sense of community 
and it has got me so excited. 
Congratulations to all the people 
involved in pulling o� this 
unique online experience :)

Max S. Carey, University of Southampton, 
United Kingdom

And so, the fabulous, most open, interactive, in-
clusive, exciting 5 days of #LINO70 come to an 
end with us young scientists now as the Lindau 
Alumni! Last year and this year have both been 
incredible experiences and have left me more 
motivated as a scientist!

Saumya Kumar, Instituto de Medicina Molecular João 
Lobo Antunes, Portugal

Last year was an extraordinary 
year for science and technology. 
So, I’m really glad to be able to take 
part in this year’s #LINO70, 
exchange ideas, connect and learn 
from many amazing scientists, 
academics and ex-academics, who 
inspired me to pursue STEM 
in the �rst place!

Lučka Bibič, Dephion, Netherlands

https://mobile.twitter.com/Dinosar___
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Application Process

Requirements
Undergraduates, Master
or PhD Students, or Post-Docs
<35 Years of Age 
Top 5% of Class Recommendations

Evaluation and Selection
Review Panel of the Council
400–600 Participants
(Depending on Meeting Type)

Participation
One-Time Only

Application

Regular:
Nomination
by Academic Partners
(Internal Selection)

Exception:
Open Application
(if no Academic
Partner is responsible)

Lindau Alumni 
Community
About 35,000 Former Participants
Since 1951

World-Renowned Science and Research Bodies

Academic Partners

University of California
“Enabling promising young scientists to participate 
in the Lindau Meetings is a sound investment in our 
collective future. I have a dream that one day at least one of 
our UC Lindau fellows will win a Nobel Prize themselves.
Of the two-year total of 50 UC fellows, I’m particularly 
proud that 22 are from underrepresented groups and 20 
are women.” 
Jagdeep Singh Bachher, University of California chief 
investment o²cer and sponsor of the UC President’s 
Lindau Nobel Laureate Meetings Fellows program 

Mathematisch-Naturwissenschaftlicher Fakultätentag
"The Faculties of Mathematics and Natural Sciences 
(MNFT) support the Lindau Nobel Laureate Meetings 
based on the deep conviction that real added value will be 
created, especially for students from our subject cluster. 

Our academic partners form a global network of local contact points for interested  
scientists. These academies of sciences, leading universities, research institutions,  
foundations and innovative enterprises identify and nominate talented researchers.

Meeting with the best thinkers of our time is often not 
only impressive for young people but also formative for 
their further lives. We hope our organisations will be able 
to work together for a long time.”  
Andreas Terfort, Speaker of MNFT and professor 
for Inorganic and Analytical Chemistry at Goethe 
University Frankfurt

Medizinischer Fakultätentag
"The medical faculties (MFT) stand for �rst-class research 
and internationally renowned medical education. In this 
sense, the MFT as its umbrella organisation supports ini-
tiatives such as the Lindau Nobel Laureate Meetings. They 
give young scientists the opportunity to exchange ideas 
across disciplines and form the basis for new scienti�c 
�ndings.”
Matthias Frosch, President of MFT

Jagdeep Singh Bachher Matthias Frosch Andreas Terfort
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Academia Sinica, Taiwan
Académie Nationale des Sciences et Techniques du 
Sénégal (ANSTS)
Academy of Science of South Africa (ASSAf)
Academy of Sciences Malaysia
acatech – National Academy of Science and 
Engineering, Germany
Alexander von Humboldt Foundation, Germany
American University of Beirut, Lebanon
Australian Academy of Science
Austrian Academy of Sciences
Bangladesh Academy of Sciences (BAS)
Bavarian Academy of Sciences and Humanities, Germany
Bielefeld University, Germany
Brazilian Academy of Sciences (BAS)
Bulgarian Academy of Sciences
Calouste Gulbenkian Foundation, Portugal
Canadian Institutes of Health Research (CIHR)
Canadian Student Health Research Forum
Carl von Ossietzky University of Oldenburg, Germany
Charité – Universitätsmedizin Berlin, Germany
Chemnitz University of Technology, Germany
Chilean Academy of Sciences
Columbus Association
Croucher Foundation, Hong Kong
Czech Academy of Sciences
Department of Science & Technology, Government of India
Elite Network of Bavaria, Germany
Else Kröner-Fresenius-Stiftung, Germany
Estonian Academy of Sciences
European Commission
European Molecular Biology Laboratory (EMBL)
European Science Foundation (ESF)
Federation of European Biochemical Societies (FEBS)
Forschungszentrum Jülich GmbH, Germany
Foundation for Polish Science

Accepted Young Scientists at #LINO70

Nominating Institutions

Fraunhofer-Gesellschaft zur Förderung der angewandten 
Forschung e.V., Germany
Freie Universität Berlin, Germany
Friedrich Schiller University Jena, Germany
Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU), 
Germany
Fund for Scienti�c Research - FNRS, Belgium
Georg-August-Universität Göttingen, Germany
Gerhard C. Starck Stiftung, Germany
German Academic Exchange Service (DAAD)
German Academic Scholarship Foundation
German Aerospace Center (DLR)
German National Academy of Sciences Leopoldina
Global Young Academy
Goethe University Frankfurt, Germany
Göttingen Graduate Center for Neurosciences, Biophysics, and 
Molecular Biosciences (GGNB), Germany
Hannover Medical School, Germany
Heidelberg University, Germany
Heinrich Heine University Düsseldorf, Germany
Helmholtz Association of German Research Centres, Germany
Honoris United Universities
Human Frontier Science Program
Humboldt-Universität zu Berlin, Germany
Hungarian Academy of Sciences
ICREA - Catalan Institution for Research and Advanced 
Studies, Spain
Independent Research Fund Denmark
Internationale Bodensee-Hochschule, Switzerland
Irish Research Council
Jacobs University Bremen gGmbH, Germany
Japan Society for the Promotion of Science (JSPS)
Johannes Gutenberg University Mainz, Germany
Julius-Maximilians-Universität Würzburg, Germany
Justus Liebig University Giessen, Germany

Karlsruhe Institute of Technology, Germany
Kiel University, Germany
Klaus Tschira Stiftung gGmbH, Germany
Körber Foundation, Germany
Leibniz Association, Germany
Leibniz University Hannover, Germany
Leipzig University, Germany
Ludwig-Maximilians-Universität Munich, Germany
Luxembourg National Research Fund
Max Planck Society, Germany
Mexican Academy of Sciences
Ministry of Education of the Republic of the Union 
of Myanmar
Ministry of Education, Tertiary Education, Science and 
Technology, Mauritius
Ministry of Research, Technology and Higher Education 
of the Republic of Indonesia (MoRTHE)
Mongolian Academy of Sciences
National Academy of Sciences of the Republic of Armenia
National Academy of Sciences of Uruguay
National Institute of Materials Physics, Romania
National Research Foundation, Singapore
National Science and Technology Development Agency, 
Thailand
Oak Ridge Associated Universities (ORAU), USA
Osnabrück University, Germany 
Otto von Guericke University Magdeburg, Germany
Paderborn University, Germany
Pakistan Institute of Engineering & Applied Sciences (PIEAS)
Ragnar Söderberg Foundation, Sweden
Research Foundation - Flanders (FWO), Belgium
Royal Netherlands Academy of Arts and Sciences
Ruhr-Universität Bochum, Germany
RWTH Aachen University, Germany
Saarland University, Germany
Sharif University of Technology, Iran
Sino-German Center for Research Promotion, China
St Petersburg State University, Russian Federation
Swiss Academy of Sciences (SCNAT)
Szeged Scientists Academy, Hungary
Technical University of Darmstadt, Germany
Technical University of Munich, Germany
Technische Universität Berlin, Germany
Technische Universität Braunschweig, Germany
Technische Universität Dresden, Germany
Technische Universität Ilmenau, Germany
Technische Universität Kaiserslautern, Germany

The African Academy of Sciences
The Council of Finnish Academies
The Korean Academy of Science and Technology
The Lithuanian Academy of Sciences
The Research Council, Oman
The Royal Society, UK
The Royal Swedish Academy of Sciences, Sweden
The Slovenian Academy of Sciences and Arts
TU Bergakademie Freiberg, Germany
TU Dortmund University, Germany
TÜBİTAK - The Scienti�c and Technological Research 
Council of Turkey
TWAS – The World Academy of Sciences
Ulm University, Germany
Universität Hamburg, Germany
Universität Regensburg, Germany
Universität zu Lübeck, Germany
University Medical Center Hamburg-Eppendorf, Germany
University of Augsburg, Germany
University of Bayreuth, Germany
University of Bonn, Germany
University of California (UC), USA
University of Cologne, Germany
University of Duisburg-Essen (UDE), Germany
University of Freiburg, Germany
University of Greifswald, Germany
University of Hohenheim, Germany
University of Iceland
University of Kassel, Germany
University of Konstanz, Germany
University of Liechtenstein
University of Malta
University of Münster, Germany
University of Nicosia, Cyprus
University of Potsdam, Germany
University of Rostock, Germany
University of Siegen, Germany
University of Stuttgart, Germany
University of Tübingen, Germany
University of Wuppertal, Germany
Verband der Chemischen Industrie e.V. (VCI), Germany
Volkswagen Foundation, Germany
Weizmann Institute of Science, Israel
Wilhelm Sander-Stiftung, Germany



3332 | Participants

Up to 15 hous of 
programme per day 
catered to as many 
global time zones 
as possible.
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James P. Allison

Harvey J. Alter
Barry C. Barish
Emmanuelle Charpentier
Reinhard Genzel

Richard Henderson

Tasuku Honjo 
William G. Kaelin, Jr.
Sir Anthony J. Legget
Didier Queloz 
Gregg L. Semenza 
George P. Smith
Thomas C. Südhof
Kip S. Thorne 
M. Stanley Whittingham

Scienti�c Programme

Lectures 

Immune Checkpoint Blockade in Cancer Therapy: 
New Insights Into Therapeutic Mechanisms

Hepatitis C: The End of the Beginning and Possibly the Beginning of the End
How to Detect Gravitational Waves 
CRISPR-Cas9: Transforming Life Sciences With Bacteria
A 40-Year Journey

60 Years of Structural Biology, From Myoglobin and X-Ray Crystallography to the 
Recent Impact of Electron Cryomicroscopy

Serendipities of Acquired Immunity

The von Hippel-Lindau Hereditary Cancer Syndrome: From Bedside to Bench to Bedside
Why Can't Time Run Backwards?
The Exoplanet Revolution
Hypoxia-Inducible Factors in Physiology and Medicine
Scienti�c Achievements Are Nobody’s Intellectual Property
Neuroscience Research in the 21st Century
Storms in Spacetime from Colliding Black Holes
Storage Is Ready to Address Climate Change
Next Generation Antibiotics

The Heidelberg Laureate Forum (HLF) was founded in 
2013 by Klaus Tschira after the model of the Lindau No-
bel Laureate Meetings. The HLF dedicates its meetings to 
prize-winning and aspiring young scientists from math-
ematics and computer science. To emphasise the close 
links and the outstanding partnership, Lindau hosts Hei-
delberg Lectures every year, and Lindau Lectures are part 
of every HLF programme.

In this year’s Heidelberg Lecture, Je³rey A. Dean 
(Google Inc., recipient of the ACM Prize in Computing), 
known for his contributions to the science and engi-

neering of large-scale distributed computer systems, dis-
cussed recent advances in the application of AI and ma-
chine learning that improved the ability of computers to 
see, hear, and understand the world around them.

Heidelberg Lecture

A Golden Decade of 
Advances in Computing 

Driven by Deep Learning 

1  Lecture: Neuroscience Research in 
the 21st Century – Thomas C. Südhof 

2  Lecture: Why Can't Time Run Back-
wards? – Sir Anthony J. Leggett 

3  Heidelberg Lecture: A Golden Decade 
of Advances in Computing Driven 
by Deep Learning – Je³rey A. Dean

4  Gregg L. Semenza and Klas Kärre 

5  Lecture: Storms in Spacetime from 
Colliding Black Holes – Kip S. Thorne 

1 2

3

54

Ada E. Yonath

Rewatch your favourite 
lecture in the 

Lindau Mediatheque

https://www.mediatheque.lindau-nobel.org/videos/lectures#page=1&sort=4&opt=desc&pagesize=2?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
https://www.mediatheque.lindau-nobel.org/videos/39148/jeffrey-dean?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Programme Structure

08

07

09

10

11

12

13

14

15

16

17

18

19

20

21

Partner Events
• BASF SE, Germany
• vfa, Verband forschender 

Pharma-Unternehmen

Lecture
Queloz

Break
Networking

Agora Talk
• Ciechanover, Feringa
• Ho�mann
• von Klitzing

Break
Workout

Public Lecture Lindau
Genzel

Social Programme
Concert: Max Raabe & 
Palastorchester

Agora Talk
• Huber, Michel, Wüthrich
• Evans, Lindahl 
• zur Hausen, Marshall

Partner Events
• Austrian Federal Ministry 

of Education, Science and 
Research

• Mars, Incorporated 
• Rolex SA

Conversation
Fischer

Break
Networking

Panel Discussion
Energy and Climate
Chu, Haug, Laughlin, Mengis, 
Michel, Schmidt

Conversation
Satyarthi

Lecture
Honjo

Break
Workout

Break
Networking

Closing

Welcome from Mainau 
Island

Panel Discussion
Why Trust Science?
Abderrahman, Heldin, 
Rheinberger, Schmidt

Next Gen Science
presentations by young 
scientists 

Panel Discussion
Open Science 

Blackburn, Datseris, 
Jex, Schekman

Break
Networking

Social Programme
Concert: Kerber Brothers

Bavarian Breakfast

Opening

Panel Discussion
Corona and Emerging 
Pandemics 
Alter, Barré-Sinoussi,  
Neher, Huisman

Lecture
Charpentier

Lecture
Genzel 

Lecture
Alter

Break
Networking

Social Programme
Concert: Karl Frierson

Icebreaker Party

Panel Discussion
Gene Editing
Buyx, Charpentier,  
Jansing, Nüsslein-Volhard

Lecture
Thorne

Agora Talk
• Agre, Amano
• Lehn
• Frank, Hell

Open Exchange
Barish, Kobilka, Le�owitz, 
Thorne, Warshel

Lecture
Barish

Agora Talk
• Kobilka, Le�owitz
• Warshel

Open Exchange
Agre, Alter, Barré-Sinoussi, 
Charpentier, Feringa, Frank, 
Genzel, Hell, Lehn, Queloz

Break
Networking

Project Presentation
Lindau Guidelines

Lecture
Kaelin

Lecture
Leggett

Lecture
Whittingham

Agora Talk
• Haroche, Phillips
• Nüsslein-Volhard
• Rubbia

Next Gen Science
presentations by young 
scientists 

   

Project Presentation
Mentoring Hub

Break
Workout

Open Exchange
Blackburn, Kaelin, Leggett, 
Marcus, Phillips, Semenza, 
Ting, Whittingham

Lecture
Semenza

Open Exchange
Evans, Haroche, Huber, 
Kajita, Levitt, Marshall, 
Michel, Novoselov, Rubbia, 
Wüthrich, zur Hausen

Panel Discussion
Dark and Black
Genzel, Gross, Perlmutter, 
Plura, Weiss

Heidelberg Lecture
Dean

Agora Talk
• Chalfie, Schekman
• Hall, Mourou, Strickland 
• Hartwell

Lecture
Allison

Open Exchange
Allison, Chalfie, Gross, 
Hall, Hartwell, Laughlin, 
Perlmutter, Schekman, 
Strickland, Weiss

Next Gen Science
presentations by young 
scientists 

Break
Networking

Open Exchange
Gilbert, Henderson,  
Hershko, Josephson,  
Moser, Mourou, Yonath

Lecture
Smith

Panel Discussion
Artificial Intelligence: 
Promises and Threats
Cerf, Eckho�, El-Harouni, 
Karatza, Levitt, Schölkopf

Agora Talk
• Haldane, Kosterlitz
• Kajita, McDonald
• Moser, Rosbash

Agora Talk
• Chu, Moerner
• Grubbs, Schrock
 • Perlmutter, Riess

Lecture
Südhof

Open Exchange
Chu, Grubbs, Haldane, 
Kosterlitz, Riess, Rosbash, 
Schrock, Smith

Project Presentation
Lindau Online Sciathon

Break
Workout

Social Programme
Concert: Hazmat Modine
Sunset Party

Conversation
Kissinger

Sunday, 27 June
Lindau  
Time Monday, 28 June Tuesday, 29 June Wednesday, 30 June Thursday, 1 July Friday, 2 July

Browse 
the programme 

booklet with 
many details on 

all sessions.

Lecture
Henderson

Lecture
Yonath

https://www.lindau-nobel.org/wp-content/uploads/2021/09/meeting-programme-2021.pdf?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021


39

Arti�cial Intelligence: Promises and Threats

• Dina ElHarouni, German Cancer Research 
Center, Germany 

• Vinton G. Cerf, Google, Inc., USA
• Michael Levitt, Stanford University, USA
• Bernhard Schölkopf, Max Planck Institute for 

Intelligent Systems, Germany
• Marco Eckho³, Georg-August-Universität 

Göttingen, Germany
• Tarek Besold, DEKRA, Germany (Moderator)
• Eleni Karatza, University of North Carolina, USA

38 | Scienti�c Programme

Gene Editing

• Emmanuelle Charpentier, Max Planck Unit for 
the Science of Pathogens, Germany 

• Christiane Nüsslein-Volhard, Max Planck Institute 
for Developmental Biology, Germany

• Julia Jansing, Maastricht University, 
Netherlands

• Adam Smith, Chief Scienti�c O²cer, 
Nobel Prize Outreach, Sweden (Moderator)

• Alena Buyx, German Ethics Council/
Technical University Munich, Germany

Corona and Emerging Pandemics

• Harvey J. Alter, National Institutes of Health, USA
• Françoise Barré-Sinoussi, Institut Pasteur, France
• Richard Neher, University of Basel, Switzerland
• Jana Huisman, ETH Zurich, Switzerland
• Stefan H.E. Kaufmann, Scienti�c Chairperson

Physiology/Medicine, Council for the Lindau Nobel 
Laureate Meetings, Germany (Moderator)

Why Trust Science?

• Adam Smith, Chief Scienti�c O²cer, Nobel Prize 
Outreach, Sweden (Moderator)

• Brian P. Schmidt, The Australian National 
University 

• Hans-Jörg Rheinberger, Max Planck Institute 
for the History of Science, Germany

• Balkees Abderrahman, The University of Texas 
MD Anderson Cancer Center, USA

• Carl-Henrik Heldin, The Nobel Foundation/
Uppsala University, Sweden

Dark and Black

• Saul Perlmutter, University of California, Berkeley, USA
• Reinhard Genzel, Max Planck Institute for 

Extraterrestrial Physics, Germany
• David J. Gross, University of California, 

Santa Barbara, USA
• Sibylle Anderl, Frankfurter Allgemeine Zeitung/

ARD-alpha, Germany (Moderator)
• Rainer Weiss, LIGO MIT, USA
• Saskia Plura, Johannes Gutenberg-University Mainz, 

Germany

Scient�c Programme

Panel  
Discussions 

All panels: order from top left



4140 | Scienti�c Programme

Energy and Climate

• Nadine Mengis, Geomar, Helmholtz Centre for 
Ocean Research, Germany 

• Steven Chu, Stanford University, USA
• Robert B. Laughlin, Stanford University, USA
• Hartmut Michel, Max Planck Institute of 

Biophysics, Germany
• Brian P. Schmidt, The Australian National 

University
• Jim Skea, Co-chair IPCC Working Group III, 

Imperial College, UK (Moderator)
• Gerald Haug, German National Academy of Sciences 

Leopoldina

Open Science

• Elizabeth H. Blackburn, University of California, 
San Francisco, USA

• Randy W. Schekman, University of California, 
Berkeley, USA

• Stephanie Dawson, Managing Director of 
ScienceOpen, Germany (Moderator)

• Michal Jex, Czech Technical University
• George Datseris, Max Planck Institute for 

Meteorology, Germany

Rewatch the Panel Discussions 
of the 70th Lindau Nobel Laureate 

Meeting in the 
Lindau Mediatheque.

17  
Lectures
By Nobel Laureates
Free Choice of Topic

Session Formats

5 
Partner Events
Discussions Hosted by Partners 
of the Lindau Meetings

3  
Conversations
In-Depth Talks with Nobel Laureates
Non-Academic Subjects

60 
Open Exchanges
Informal Discussions 
Between a Laureate and Young Scientists Only 
Time for Q&A, Hosted by Lindau Alumni

7 
Panel Discussions
Topical and Relevant Issues
High Pro�le Panelists: Laureates, 
Young Scientists, Civil Society 
Attendees

23  
Agora Talks
Laureates Interact During Presentation
Moderator Leads Q&A from the Audience
Flexible and Interactive

20 
Next Gen  
Science Sessions
Research Presentations by 
Selected Young Scientists
Opportunity for Q&A, 
also at their Virtual Booths

Scienti�c Programme

Panel  
Discussions 

Scient�c Programme

https://www.mediatheque.lindau-nobel.org/videos/discussions?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Conversations

3 Laureates –  
266 Years of Wisdom

Science, Politics and the New World Order 
In conversation with Adam Smith, Nobel Peace Laureate 
Henry Kissinger declared his fascination with “the philo-
sophical side” of science and discussed his recent endeavour 
to outline ontological implications of advancing AI technol-
ogy and its impacts on science, societies and politics. 

After an intense period of learning and exchange with 
peers on the issue, Kissinger believes that AI will likely 
“alter the perception of reality in signi�cant ways and 
will therefore have an impact on human consciousness.” 
He compared the gravity of these developments to those 
of the Enlightenment period and its advances in the nat-
ural sciences; however, he also voiced the criticism that 
with AI today, “the technical scientists are far ahead of 
the conceptual thinkers,” leading to a lack of contempla-
tion about its application and indications.

The impacts of AI are already visible, �nds the former 
US Secretary of State, claiming it has almost reversed 
the traditional scienti�c conduct of gradually increasing 
knowledge through experimentation: “It’s a di³erent 
mode of thinking,” he avers, stressing that he neither 
praises nor condemns either one. Instead, Kissinger 
calls for new ways to comprehend a reality and world 
order dominantly shaped by AI: “I think we have to de-
velop a conceptual understanding of it that is parallel to 
the enormous, extraordinary advances that science has 
made.” But, he concedes, he could not give the answer to 
his own question. 

Yet, he did not only raise questions for his audience, 
but had some guidance too. Young scientists should 
extend their skills into “some re´ections on history and 
society” to develop their understanding of how these 
have evolved and operate. Ultimately, Kissinger advised, 
what is needed is “humility in relation to the totality of 
the subject.” 

“As a human being, as a consumer and 
as a citizen, we have to feel this modern 

responsibility that this so-called 
development must not happen at the 

cost of billions of children in the world.”
Kailash Satyarthi 

Questions to the Centenarian
Good friend of the Lindau Meetings and with 101 years 
the oldest participant Edmond H. Fischer talked to Lindau 
Alumnus Stefano Sandrone to answer questions from the 
Lindau community – sadly, for the last time, as he passed 
away in August. He recapitulated his life as a scientist, 
receiving the Nobel Prize and his special connection to 
Lindau: “Lindau is a wonderful, wonderful place. Some of 
my best friends are from Lindau.” Other recent interviews 
with Countess Bettina Bernadotte and Marc Pachter con-
tribute to ‘Eddy’s’ scienti�c legacy. The Council, the Foun-
dation and everyone who had met him in Lindau will 
never forget him.

COVID-19: Impact on Children in Developing Countries
In his conversation with Countess Bettina Bernadotte, 
Nobel Peace Laureate Kailash Satyarthi discussed the 
impact of the COVID-19 pandemic on children in devel-
oping countries, underlining their special vulnerability: 
“In every crisis the children – particularly the most mar-
ginalised children – are the biggest su³erers; they are the 
biggest victims.”

“I’m not pretending that I have 
an answer. Other generations will 

have to �ll it in.”
Henry A. Kissinger

“Research has always 
been a lot of fun for me.”

Edmond H. Fischer

https://www.mediatheque.lindau-nobel.org/videos/39151/henry-kissinger/laureate-kissinger?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
https://www.mediatheque.lindau-nobel.org/videos/laureate-fischer-2?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
https://www.mediatheque.lindau-nobel.org/videos/39141/kailash-satyarthi?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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The Agora Talks were moderated by 
Rainer Blatt, University of Innsbruck, Austria  
Klas Kärre, Karolinska Institute, Sweden  
Stefan Kaufmann, Max Planck Institute for 
Infection Biology, Germany  
Karan Khemka, EMK Capital, Singapore
Kai Kupferschmidt, Science Journalist, Germany  
Heiner Linke, Lund University, Sweden  

Scienti�c Programme

Agora Talks 

Find all Agora Talks of 
#LINO70 in the 

Lindau Mediatheque.

1  Edvard I. Moser and Michael M. Rosbash 
talked with moderator Anna Sjöström 
Douagi about 'Time and Localization'.

2  Stefan W. Hell attended on site in 
Lindau and gathered virtually with 
Joachim Frank and Moderator Adam Smith. 

3  Moderator Wolfgang Lubitz and Robert 
Huber contributed on site to the Agora Talk 
with Hartmut Michel and Kurt Wüthrich.

4  Christiane Nüsslein-Volhard showed 
examples of 'Animal Beauty' on screen. 

5  Klaus von Klitzing held his Agora Talk 
in Lindau on his birthday! 

1 2

3

4

5

Peter Agre and Hiroshi Amano   

Martin Chal�e and Randy W. Schekman  

Steven Chu and William E. Moerner  

Aaron Ciechanover and Ben L. Feringa  

Martin J. Evans and Tomas Lindahl  

Joachim Frank and Stefan W. Hell  

Robert H. Grubbs and Richard R. Schrock  

F. Duncan M. Haldane and J. Michael Kosterlitz

John L. Hall, Gérard A. Mourou and Donna Strickland

Serge Haroche and William D. Phillips

Leland H. Hartwell

Harald zur Hausen and Barry J. Marshall

Jules A. Ho�mann

Robert Huber, Hartmut Michel and Kurt Wüthrich

Takaaki Kajita and Arthur B. McDonald

Klaus von Klitzing

Brian K. Kobilka and Robert J. Le«owitz

Jean-Marie Lehn

Edvard I. Moser and Michael M. Rosbash

Christiane Nüsslein-Volhard

Saul Perlmutter and Adam G. Riess

Carlo Rubbia

Arieh Warshel

Light, Clean Water and Diseases

Cell Biology

New Methods for Biological Imaging

Next Generation Medicine

Preserving and Controlling Genetic Information

Pushing the Limits of Microscopy

New Chemical Reactions, Catalysis, Green Chemistry

Topology of New Materials

Application of Laser Technology: From Health to Metrology

Quantum Science

Science Education

Infectious Agents and Cancer

Innate Immunity

Structural Biology and its Key Role in the Life Sciences

Neutrino Oscillations and Observations

Practical Impact of the SI System

Review and Outlook: The Nobel Prize in Chemistry 2012

Supramolecular Chemistry

Time and Localization

Animal Beauty

Expansion of the Universe

Particles Generated on Earth and in the Cosmos

New Models to Understand Molecular Dynamics

Wolfgang Lubitz, Max Planck Institute for 
Chemical Energy Conversion, Germany  
Olaf Reimer, University of Innsbruck, Austria  
Susanne Schultz-Hector  
Anna Sjöström Douagi, Nobel Prize Center, Sweden  
Adam Smith, Nobel Prize Outreach, Sweden

https://www.mediatheque.lindau-nobel.org/videos/agora-talk?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Next Gen Science

The Future of  
Interdisciplinary Research

Physics
Seven physicists presented their work during the three 
Next Gen Science sessions:

A Scalable Photothermal Catalytic Reactor for 
CO2 Conversion
Xiangkun (Elvis) Cao, Massachusetts Institute of 
Technology (MIT), Session I

Proteome-Scale Discovery of Protein Interactions 
With Structural Resolution Using Sequence Coevolution
Hadeer Elhabashy, Max Planck Institute for 
Developmental Biology, Session II

Virome: The Dark Matter of the Human Gut Microbiome
Sanzhima Garmaeva, University Medical Center 
Groningen, Session II

Twenty selected young scientists, representing all three disciplines, had the opportunity  
to present their cutting-edge work and discuss their projects in a virtual expo booth. 

Chemistry
Seven chemists presented their research to the audience 
at #LINO70:

Data-Driven Experiment Planning in Chemistry
Matteo Aldeghi, Massachusetts Institute of Technology, 
Session I

Photoelectrochemical Hydrogen Production in 
Microgravity Environments
Katharina Brinkert, University of Warwick, Session II

Multifunctional Fe3O4-MOF Core-Shell Nanoparticles 
for Cancer Therapy
Romy Ettlinger, University of St. Andrews, Session III

Towards a Quantum Network: 
Entangled Crystals in the Barcelona Area
Samuele Grandi, ICFO – The Institute of Photonic 
Sciences, Session II

Estimating the E�ective Reproductive Number (Re) 
of SARS-CoV-2 
Jana Huisman, ETH Zurich, Session II

Controlling Chemistry with Mirrors: How Strong 
Interaction Between Light and Matter Can Modify 
Chemistry and Physics
Christian Schäfer, Max-Planck-Institute for the 
Structure and Dynamics of Matter, Session II

Confocal Lifetime-Resolved Single-Molecule 
Localization Microscopy
Jan Christoph Thiele, University of Göttingen, 
Session I

Learning From the Past to Inform a Better Future 
for Our Oceans
Nicole Foster, Flinders University, Session III

Next-Generation Materials for Sustainable Energy 
Technologies
Maria Gélvez Rueda, AMOLF, Session III

Light-Controlled Polymer Formation and Recycling
Christoph Jurissek, Humboldt-Universität zu Berlin, 
Session III

Self-Supervised Learning Resolves Subcellular 
Protein Localization
Hirofumi Kobayashi, Chan Zuckerberg Biohub, 
Session I

Matteo Aldeghi presents his work online – and on screen in the studio in Lindau.
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Find every 
Next Gen Science presentation 

in the Lindau Mediatheque.

Physiology/Medicine
Six young scientists discussed their research in 
biology, physiology or medicine: 

Spying on Viruses: Replication Dynamics of 
Single RNA Viruses 
Sanne Boersma, Hubrecht Institute, Session I

Engineering Microenvironment for 
Mouse Embryo Implantation
Vladyslav Bondarenko, European Molecular Biology 
Laboratory, Session III

Dynamics and Plasticity of the Human Brain Network 
During Cognition
Karolina Finc, Nicolaus Copernicus University, 
Session III

Quantum Computational Advantage With Photons 
Yuhao Deng, University of Science and Technology 
of China, Session III

Synaptic Diversity Broadens the Range of Sound 
We Can Hear
Özge Demet Özcete, Harvard Medical School, Session I

How T Cells Avoid Tra²c Jams
Jérémy Postat, McGill University, Session I

Hadeer Elhabashy talks about her interdisciplinary research.

Jérémy Postat presents his work on T cells.

https://www.mediatheque.lindau-nobel.org/videos/39165/next-gen-science-wednesday
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Additional Programme

Partner Events

Sustainability Drives BASF.  
BASF Drives Sustainability.
hosted by BASF SE, Germany 

·  Melanie Maas-Brunner, Member of the Board, 
BASF SE, Germany

·  Yaqian Liu, BASF Advanced Chemicals, China

·   Priya Anand, BASF SE, Germany

·   Stefan Haefner, BASF SE, Germany

·  Kerstin Schierle-Arndt, BASF SE, Germany

·   Norman Funk, BASF Services Europe

·   Jens Assmann, BASF SE, Germany (Moderator)

New Vaccines Against New (and Old) Threats?
hosted by vfa, Verband forschender 
Pharma-Unternehmen

·  Han Steutel, vfa, Germany

·   Françoise Barré-Sinoussi, Institut Pasteur, France

·  Stefan Kaufmann, Max Planck Institute for Infection 
Biology, Germany

·  Jyaysi Desai, Erasmus Medical Center, The Netherlands

·   Kai Kupferschmidt, Science Journalist, 
Germany (Moderator)

From Science to Practice:  
Was the Pandemic an Accelerator?
hosted by the Austrian Federal Ministry of Education, 
Science and Research

·  Stefanie Nagel, Austrian Federal Ministry of 
Education, Science and Research

·  Eva Schernhammer, Medical University of Vienna, 
Austria (Moderator)

·  Harald zur Hausen, German Cancer Research Center

·  Johanna Gassler, Institute of Molecular Biotechnology 
(IMBA), Austria

How Can Genomics Help Achieve  
Global Food Security? 
hosted by Mars, Incorporated

·   Abigail Stevenson, Mars Advanced Research Institute  
(MARI), USA

·  Adam Smith, Nobel Prize Outreach, Sweden 
(Moderator)

·  María Clara Miserendino, Universidad Nacional 
de Córdoba, Argentina

·  Ada E. Yonath, Weizmann Institute of Science, Israel

     

Excellence in Science for Society 
hosted by Rolex SA

·   Konstantin S. Novoselov, University of Manchester, 
United Kingdom and National University of 
Singapore, Singapore 

·   Faith McLellan, World Health Organization, 
Switzerland (Moderator)

·  Felix Brooks-church, Social Entrepreneur and 
Inventor, USA and Tanzania

·  Fatima Enam, Stanford University, USA
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Lindau Alumnae Martine Abboud and 
Nataly Naser Al Deen 
Claudia Alfons, Lord Mayor (1)
Muhammad Aftab Ra�q, Pakistan Institute 
of Engineering and Applied Sciences
Felix Henningsen, TU Munich

Beate Hein Bennett (2) 
   
Countess Bettina Bernadotte
Susanne Wieczorek, Deputy Director, 
Executive Secretariat, Head of Conference Management (3)
Alumna Natasha Tomm 
Jürgen Kluge, Foundation Board Chairman
and Council Member
Bob Powell, UC California (4)
Stephanie Mouchbahani-Constance 
and Nicholas Clifton 
Gustav Källstrand (5)
Peter Badge 
Nadine Gärber, Head of Young Scientist Support 
and Academic Partner Relations (6)
Wolfgang Huang
Volker Steger (7)
Tränkle Guest Family 
Jana Huisman, ETH Zurich 
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Networking Breaks

Hopin, Wonder –  
And Many Other Stories

Alumni Memories of 2018 and Current Projects 

The Meaning of the Meetings for Lindau
Pakistan Watch Party

Growing up with the Lindau Meetings and 
Becoming a Young Scientist 
Memories of Franz Karl Hein, Co-Founder of the Lindau 
Meetings 
The Legacy of the Bernadotte Family 
COVID-19 Protocols  

Current Research and Lindau Memories  
The Role of the Lindau Foundation

Tasks and Bene�ts of Being an Academic Partner
2020 Sciathon Project authentiSci

Alfred Nobel
Nobel Portraits 
How to be Selected as a Young Scientist

Sustainability / Marshland Renaturation / IDEA 
Sketches of Science 
The Experience of Hosting Young Scientists  
Being on a Digital Lindau Panel as a Young Scientist 
Networking on the Wonder Platform (8) 

During the extensive scienti�c programme many breaks were reserved for  
networking as an integral part of the Lindau Meetings’ credo to ‘Educate. Inspire.  
Connect.’ In addition to ‘speed dating’ in Hopin or the virtual rooms on Wonder,  
moderator Brian Malow also conducted many interesting interviews in which the  
exciting topics of the meetings were discussed.

Morning Workout

1 2

3 4

5 6

7 8
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Concerts

Music for Inspiration
Diverse musical contributions shaped the festive character of the anniversary  
meeting. Renowned musicians of diªerent genres took part in the programme.  
And Nobel Laureates, young scientists and Lindau Alumni even formed a virtual 
band and a virtual orchestra – connecting globally through music.

The Lindau Virtual Band 
Say a Little Prayer for You

The Lindau Virtual Symphony Orchestra
Ode to Joy

Max Raabe & Palast Orchester
Inspiration Concert from Berlin

Hazmat Modine
Concert from New York City

Vienna Philharmonic
Chamber Music from Vienna

The Kerber Brothers
Live from the Engel in Lindau

Karl Frierson
Live from the Zeughaus in Lindau

Edmond H. Fischer
Playing the intro to Ode to Joy
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KlarText Award for Science Communication

Making Research Understandable
In recognition of the close bonds between the Klaus Tschira Stiftung and the Lindau Nobel 
Laureate Meetings the most relevant funding schemes for scientists initiated by the  
foundation from Heidelberg were presented online in the run-up to #LINO70.

Even before the actual start of the meeting, German-
speaking young scientists had the opportunity to learn 
about funding opportunities in the �eld of science com-
munication – and to get to know a major supporter of the 
Lindau Meeting: The Klaus Tschira Stiftung promotes nat-
ural sciences, mathematics and computer science in gen-
eral, in the form of their own projects as well as via support 
for other initiatives, organisations and events – like the 
meetings in Lindau. Therefore, the partners from Heidel-
berg could also be found in the anniversary programme: 
The Heidelberg Lecture 2021 by Je³rey Dean was dedicat-
ed to “A Golden Decade of Advances in Computing Driven 
by Deep Learning” (see p. 34).

The Klaus Tschira Stiftung also presented their 'Klar-
Text-Preis', an award for science communication that is 
a great opportunity for German-speaking scientists who 
have submitted their doctoral theses within the preced-
ing two years. To participate in the competition, postdocs 
have to send in two pages in German describing their 
research. The award aims to support science communi-
cation that makes research understandable for a broad 
public audience. The winners in seven categories will be 
presented with their work, for example in a magazine 

published by the foundation. All participants are invited 
to a workshop about science communication. 

Other projects with the goal of linking research and 
society supported by the foundation are “NaWik”, the 
National Institute for Science Communication, and 
the Science Media Center Germany, which provides 
the media with expert statements and substantiat-
ed knowledge. ‘Ratgeber Promotion’ is a comprehen-
sive guide for all aspects of deciding, planning and
persevering in a PhD which is published by the Klaus 
Tschira Stiftung and is available for download. The en-
gaging attitude of the presentation was a perfect prelude 
to the opening of the 70th Lindau Nobel Laureate Meeting.

Gero von der Stein and Isa Fünàausen representing 
the Klaus Tschira Foundation

The deadline for submissions 
for the KlarText-Preis will be the 

end of February 2022.

High-Ranking Side Events

Science Meets Politics 
Although the scienti�c programme was packed from early in the morning until late in 
the evening, Nobel Laureates and politicians did not miss the chance to take advantage of 
other opportunities for exchange and virtual networking on the fringes of the meeting.

On tour with her 'Karliczek meets…' series of discussions 
with notables, the Federal Minister of Education and 
Research invited Nobel Laureate Reinhard Genzel to a 
lively 90-minute exchange on research policy. This for-
mat was also designed to be interactive, so young scien-
tists could participate in the discussion live. Also on the 
panel was Countess Bettina Bernadotte, who described a 
very typical situation at a Lindau conference: Laureates 
and young scientists meet, �nd their common topic – and 
after 20 seconds at the latest they have completely for-
gotten what is happening around them. 

Reinhard Genzel – who was in great demand not 
only at the Lindau meeting in the �rst year after his 
Nobel Prize – was also a guest in the Munich State Chan-
cellery during the meeting week. After the awarding of 
the Nobel Prize there (lower left, accompanied by H.E. 
Per Thöresson, Ambassador of Sweden to Germany, and 
Countess Bettina Bernadotte) this time, however, virtual-
ly via video conference. The occasion was an appreciation 
by Minister-President Markus Söder of newly appoint-
ed professors in Bavaria, for whom the live link to a Nobel 
Laureate was certainly a great inspiration. (lower right)

https://klartext-preis.de
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Open Science 

Spurring Creativity and  
Collaboration
Around the world, the Open Science movement continues to gain support from a  
growing number of researchers and members of the public – a scienti�c meta topic  
also represented in the Lindau Meeting programme in 2021.

Elizabeth H. Blackburn, recipient of the 2009 Nobel Prize 
in Physiology or Medicine for the discovery of how chro-
mosomes are protected by telomeres and the enzyme tel-
omerase, began the conversation in the panel discussion 
on Open Science by highlighting the Lindau Guidelines 
(see p. 96). “I basically think of them as a sort of Hippocrat-
ic oath for scientists, and the idea in part is to foster what 
we hope will be increasing the public’s trust in science,” 
said Blackburn, who �rst introduced the initiative during 
the 68th Lindau Nobel Laureate Meeting in 2018. “By the 
way, I’m happy that at least 42 of the Nobel Laureates par-
ticipating in this meeting have already endorsed these 
guidelines.”

George Datseris, a postdoctoral researcher at the Max 
Planck Institute for Meteorology, chimed in with his per-
spective on preprints. For every paper eventually sub-
mitted to a peer-reviewed journal, he �rst published the 
manuscript on a preprint server. The bene�t to Datseris 
includes the opportunity to discuss the results with col-
leagues who are not in the same research group but who 
work on the same topic.

The ´oor then went to Randy Schekman, recipient of 
the 2013 Nobel Prize in Physiology or Medicine for his dis-
covery of the machinery regulating vesicle tra²c. He is 
widely known for his commitment to Open Science and 
as the founding editor-in-chief of eLife, an open-access 
journal published by the Howard Hughes Medical In-
stitute, the Max Planck Society and the Wellcome Trust. 
Schekman described the pervasive in´uence of a journal’s 
impact factor. He considers it to be a false metric, arguing 
that impact factors cannot be sustained by the data on 

which they are based. Schekman felt that young scholars 
would nevertheless rely on it when decising where to sub-
mit their work.

“As the editor of the Proceedings of the National Acade-
my of Sciences, I tried to do away with any consideration 
of that number. I encountered di²culty from some of the 
sta³ at the journal who said we need to improve the im-
pact factor, and the best way to do that is to reject more 
manuscripts. I couldn’t believe that this was the logic that 
had come to play in a very important journal like the Pro-
ceedings.” 

Lastly, Michal Jex reported on a project he developed 
with Group Wernicke at the Online Sciathon 2020 (for 2021
edition see p. 102). As a postdoctoral researcher at the 
Czech Technical University in Prague, he has been con-
fronted with many problems with the current peer review 
process. Besides being incredibly slow, Jex and the other 
team members found that the process is often not trans-
parent, hinders scienti�c communication and obscures 
the crucial contribution of reviewers. Their concept for the 
platform RevEasy includes open discussion between re-
viewers and authors, as well as publication of the reviews 
with the paper and an online comment section.

In 2018, George P. Smith was awarded the Nobel Prize 
in Chemistry for the development of an elegant method 
known as phage display that uses bacteriophages to evolve 
new proteins. His lecture during #LINO70 emphasized 
that this scienti�c achievement was anything but a solo 
e³ort. “Only when contributions of individual scientists 
are freely shared with the community so they can aug-
ment and recombine with the incremental contribu-

tions of many others does an important advance arise.” 
For this reason, Smith believes that intellectual property 
rights that include the ability to withhold information 
or resources from the scienti�c community – what he 
calls “intellectual hoarding” – are greatly detrimental 
to science. He brought up the controversy of intellectual 
property rights owned by pharmaceutical companies 
which allow them to charge monopoly prices that greatly 
exceed competitive market prices. For instance, did the 
companies which developed and produced the COVID-19 
vaccines deserve patent monopolies for their vaccines? 
And was the promise of patent monopolies the best way 
for governments to foster development of the vaccines?

“My answer to both questions is an emphatic no,” he 
said. “If phage display illustrates the communal nature 
of scienti�c creativity on a miniature scale, RNA vaccine 
technology illustrates it on a gargantuan scale. That tech-
nology has depended critically on hundreds of discoveries 
in immunology over at least a century in many dozens of 
countries, and of course stands on the shoulders of mod-
ern molecular biology and virology.” Instead, Smith argues 
that a better way to stimulate vaccine development would 
have been through public funding.

Panel Discussion: Elizabeth H. Blackburn, Stephanie Dawson (Moderator), George Datseris, Michal Jex, Randy W. Schekman

“Individual scientists in the lab make 
important contributions to be sure, but 

these contributions are incremental.”
George P. Smith  

Lecture: Scienti�c Achievements Are Nobody’s Intellectual Property – 
George P. Smith, introduction by Wolfgang Lubitz

https://www.lindau-nobel.org/blog-how-open-science-spurs-creativity-and-collaboration?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Climate Change

Can We Stop It in Time?
At the 65th Lindau Nobel Laureate Meeting, Nobel Laureate Brian P. Schmidt became 
spokesman of what was to become the Mainau Declaration on Climate Change.  
Fittingly, this year he attended a panel on energy and climate – one of several events 
dedicated to climate questions at #LINO70.

This panel, which also featured Nobel Laureates Steven 
Chu, Robert B. Laughlin, and Hartmut Michel, as well as 
climate scientist Nadine Mengis and geologic climatol-
ogist Gerald Haug, stressed just how big of a challenge 
tackling climate change really is. Even the ongoing pan-
demic was said to fade in comparison.

In this context, greenhouse gas emissions have re-
cently been analysed by the Intergovernmental Panel on 
Climate Change (IPCC). A key �nding of the IPCC is that 
if we want to avoid many of the catastrophic e³ects of 
climate change, we should ensure that warming stays 
within 1.5 degrees Celsius over pre-industrial levels – or 
2 degrees at most. But Laughlin doesn’t see it happening. 
“My bet is that the IPCC CO2 limits are not going to be met 
and the world is going to blow past that number.” Gerald 
Haug is also not very optimistic about our odds. “I’m not 
an economist, but if we don’t put a price on carbon, I don’t 
think we’ll meet any target.”

Steven Chu, who also served as the 12th United States 
Secretary of Energy, knows a thing or two about how 
hard it is to address climate change. “It’s not just about 
carbon-free electricity and transportation, it’s also about 
the chemicals in the construction materials we use, our 
agricultural activity, and so on. We essentially need a 4th

agricultural revolution.”
Indeed, while much of the climate solutions are sys-

temic and complex, others are very simple, and they can 
start with what we have on our plates. For instance, meat 
has been repeatedly shown to be a signi�cant contribu-
tor to our individual carbon footprint. “We have to make 
sure that people don’t eat steaks all the time,” Michel 

points out. Mengis also noted that we need to get to a 
point where it becomes easier for people to make sustain-
able decisions. “There is a di³erence between individual 
change and systemic change. We need to get to a point in 
the system where every individual can lead a carbon-free 
lifestyle.”

But while we shouldn’t rely on new technologies to 
save us, it’s good to know that progress is being made. 
Someone who knows a lot about this progress is M. Stan-
ley Whittingham, one of the key �gures behind the de-
velopment of lithium-ion batteries, which now are used 
in everything from smartphones and laptops to electric 
vehicles. In his #LINO70 lecture he gave an insight into 
his work. “Governments have to invest and have a supply 
chain on their own continent. It can become sustainable, 
especially when we consider recycling. The batteries in 
your laptops and phones must be recycled.”

Sometimes, our quest for energy improvements also 
takes us to unexpected places. For his work on the in-
vention of e²cient blue light-emitting diodes, Hiroshi 
Amano was awarded the 2014 Nobel Prize in Physics. In a 
separate Agora Talk, Amano explained that it’s not just the 
energy consumption that’s attractive about this type of 
LEDs, but also the fact that they can be used to deactivate 
viruses and other pathogens. “By irradiating water for 6–7 
seconds, we can deactivate 99.9% of viruses”, he mentions.

Peter Agre’s �ndings also came about somewhat un-
expectedly. In the same talk, he explained how an acci-
dent (and a lot of curiosity) set him on a path that would 
lead to a Nobel Prize. Agre was recognised for discovering 
aquaporins — proteins used for water transport in many 

organisms, including the human kidneys. Now, aquapor-
ins are researched as water �ltration mechanisms and 
could be soon deployed in parts of the developing world 
where access to clean water is still a challenge.

Nobel Laureates in Chemistry Robert Grubbs and 
Richard Schrock also shared a few of their insights into 
how developments in one �eld can sometimes be applied 
in another. However, it’s also important that sustainable 
solutions are not just developed, but also made cost-e³ec-
tive, which is where the work of Grubbs and Schrock truly 
shines, as metathesis has enabled the development of 
catalysts widely used in everything from renewable en-
ergy to vaccines.

Climate change is a gargantuan threat, a hydra with 
many heads. But hearing laureates at #LINO70 discuss 
all these aspects of it, as well as solutions developed to 
tackle them, gives you a feeling that maybe, just maybe, 
we can solve it in time. At the very least, some of the world’s 
greatest minds are working on it. “When you develop new technologies, 

you never know where the people are 
going to �nd it useful.” 

Robert H. Grubbs

Panel Discussion: Energy and Climate – Brian P. Schmidt, Steven Chu, Robert B. Laughlin, Hartmut Michel, Jim Skea (Moderator), 
Nadine Mengis, Gerald Haug

Lecture: Storage Is Ready to Address Climate Change – 
M. Stanley Whittingham

https://www.mediatheque.lindau-nobel.org/videos/39139/energy-and-climate/meeting-2021?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Arti�cial Intelligence

It’s up to Us to Use It for Good 
A revolution is ongoing in computation and algorithms, and we’re already  
starting to see this technology applied in a multitude of �elds, from  
healthcare to agriculture. Given its growing importance, AI couldn’t be  
absent from the schedule at #LINO70.

In the past decade or so, Machine Learning (ML) and Arti-
�cial Intelligence (AI) have gone from relatively obscure 
�elds of research to become almost ubiquitous. Je³rey 
Dean has been a key �gure in this development, which is 
why he was awarded the 2012 ACM Prize in Computing. 
Dean is the lead of Google AI, one of the major companies 
driving innovation in the �eld. In his Heidelberg Lecture 
(see p. 34), Dean started o³ by explaining how much the 
�eld has taken o³ with an intriguing comparison: the 
�eld of machine learning is growing faster than process-
ing power (represented by Moore’s Law).

This explosive growth has enabled a massive range 
of applications. Dean mentions an example from the 
Netherlands, where people are using machine learning 
to track cow �tness and see if their behaviour is indica-
tive of any problem. In fact, machine learning can be put 
to great use in agriculture, especially in the developing 
world. For instance, a single phone app can be used to 
take photos of some crops, aid with disease diagnosis 
and with determining a suitable treatment.

AI can also do some pretty crazy things, like take text 
input and produce image output. For instance, Dean de-
scribed how you can tell some algorithms to synthesise 

an image of a gira³e in a funny hat “and the system will 
produce a lot of images of gira³es wearing funny hats.”

“Robotics is also something that will be making sig-
ni�cant advances in the next few years because we can 
sense the world around us much better.” Dean says one 
such robot is able to learn how to pour liquids into a cup 
just by watching videos.

In healthcare, the potential is also tremendous. Algo-
rithms can help clinicians reduce their workload, for in-
stance by analyzing large sets of patient data. No longer 
limited to the lab or online companies, ML seems ready to 
take on the real world. “The last decade has really shown 
remarkable progress in a number of di³erent areas, com-
puters can now perceive the world, see around them, and 
that has dramatic implications”, says Dean.

That’s exactly why some people are a bit worried. “I 
am […] concerned that [AI and machine learning] don’t 
always work the way we expect them to”, says Vinton 
G. Cerf, who is widely regarded as one of the fathers of 
the internet. A panel discussion at #LINO70 also fea-
tured Nobel Laureate in Chemistry 2013 Michael Levitt, 
Bernhard Schölkopf, a leading researcher in the machine 
learning community, Post-Doc Eleni Karatza, Doctoral 

researcher Dina ElHarouni and PhD candidate Marco 
Eckho³.

For many researchers, ML is essentially a time ma-
chine, says ElHarouni. Anything that was taking a re-
searcher two or three weeks can now be automated 
and done not just faster, but at a fraction of the cost. In 
healthcare, the area Karatza is focused on, AI and ML are 
particularly useful for �nding connections and variabil-
ity between patients, something which is very useful in 
pediatrics, she notes. Michael Levitt also seems to agree. 
“I think the next big thing is gonna be AI in medicine.”

But for all its potential, there are also concerns sur-
rounding the emergence of AI. While it is excellent at 
�nding correlations, it cannot help us understand and 
interpret these correlations. Secondly, AI works with re-
al-life data, which means it can re´ect real-life biases, and 
even accentuate these biases. This is why, both Karatza 
and Dean explained, special measures are taken to ad-
dress these problems. 

But the societal implications and potential threats of 
AI extend far beyond that. Vinton G. Cerf foresees “a lot 
of interesting court cases” in the coming decade, espe-
cially with the rise of autonomous cars. All participants 

stressed the importance of not just using AI to aid society 
but using it in a way that is responsible and sustainable. 
According to Dean, it’s up to all of us to ensure that AI is 
used for good.

“I’m concerned about autonomous weapons […], we 
need to establish societal norms for what kind of things 
it could be used for, we can draw a societal line and say 
this is not what we want”, Dean concludes. “I think it’s up 
to all of us to collectively make sure that this is a tool that 
is used in the best possible ways.”

“I have followed very carefully the discoveries 
in Machine Learning. I am particularly 

interested in a kind of democratised, 
decentralised way of doing science.”

Michael Levitt

Panel Discussion: Arti�cial Intelligence – Promises and Threats – Eleni Karatza, Vinton G. Cerf, Michael Levitt, Bernhard Schölkopf, 
Marco Eckho³, Dina ElHarouni, Tarek Besold (Moderator)

https://www.lindau-nobel.org/blog-artificial-intelligence-can-change-the-world?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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The Dark and Black Recesses of the Universe

Signals From the Void
Since Galileo Galilei, astronomy has relied on telescopes and similar technologies  
to capture visible light and other electromagnetic radiation emanating from  
the universe. So how do we ‘see’ a black hole when its staggering gravitational  
pull is so strong that no light can escape?

How can we unmask the nature of dark matter – thought 
to make up roughly 25 percent of the universe – when it 
does not absorb, re´ect or emit light? As for dark energy, 
which appears to be roughly 70 percent of the universe, 
all we know for certain is that it is causing the rate of ex-
pansion of the universe to increase.

These were the deep questions at the heart of a pan-
el discussion on day 4 of #LINO70. Primed to o³er their 
thoughts on the ‘dark universe’ were young scientist 
Saskia Plura as well as Nobel Laureates Reinhard Genzel, 
David J. Gross, Saul Perlmutter and Rainer Weiss. 

By observing stars in the area around Sagittarius A* 
at the heart of the Milky Way, Genzel indirectly observed 
the gravitational pull from an invisible massive object. 
For this, he was awarded a share of the 2020 Nobel Prize 
in Physics “for the discovery of a supermassive compact 
object at the centre of our galaxy”.

Moderator Sybille Anderl was quick to point out that 
the Nobel announcement made no mention of the object 
being a ‘black hole’. So, is it really a supermassive black 
hole? “While it’s highly plausible that what we have seen 
is indeed a black hole, there are still some loopholes”, ex-
plained Genzel.

To provide incontrovertible proof, researchers will need 
to measure the object’s spin and to check if it conforms 
to the no-hair theorem, meaning that it can be complete-
ly characterised by its mass, electric charge and angular 
momentum. 

The announcement of Weiss’ 2017 Nobel Prize in 
Physics made no mention of black holes either, but in-
stead focused on what he, Barry C. Barish and Kip S. 
Thorne as key members of the LIGO Collaboration had 
achieved in detecting the �rst gravitational waves.

At the time of the discovery, Weiss too was cautious to 
claim that what LIGO had picked up was indeed the faint 
ripples in spacetime caused by the violent collision of two 
distant black holes. With the detection of additional and 
di³erent signals later in 2015, everyone began to believe 
that it wasn’t a fake.

Gravitational wave astronomy was born, opening 
an entirely new window to the universe. Might this 
new window o³er a view into the nature of other dark 
elements of the universe besides black holes? For exam-
ple dark energy? One way to do so would be providing 
a new method to measure the Hubble constant, which 
is the yardstick for the universe’s expansion rate today. 

Currently, there is a discrepancy in the values derived by 
the two main techniques to calculate it, commonly called 
the ‘Hubble tension’. “If they don’t agree, that has a severe 
impact on our understanding of dark energy pressure, 
and it is an enormous challenge to the Standard Model of 
Cosmology”, said Gross.

Perlmutter – who received the 2011 Nobel Prize in 
Physics with Brian P.  Schmidt and Adam Riess for discov-
ering the accelerating expansion of the universe – stood 
ready to explain this Hubble tension and its relevance to 
dark energy; which, in his words, is a “placeholder name” 
for whatever is driving the universe’s accelerated expan-
sion. 

Perlmutter and Riess clari�ed in their Agora Talk that 
the challenge in exposing dark energy’s nature is not a 
lack of ideas. The real di²culty is in ensuring these ideas 
line up with all the observations that have gone before – 
something only the Standard Model of Cosmology comes 
close to doing.

While deciphering the nature of dark energy appears 
to be at an embryonic stage, exposing dark matter’s 
identity is a more palpable prospect. For instance, just 
three months before #LINO70, researchers working on 

the Muon g-2 particle physics experiment at Fermilab 
con�rmed an existing anomaly and announced a new 
one in the magnetic properties of the muon. “All these 
anomalies can surely help us �nd new physics beyond 
the Standard Model [of Particle Physics], be it dark matter 
or something else”, suggested young scientist Plura.

Most encouraging for Gross is that scientists have 
more to go on with dark matter than dark energy: “Dark 
matter has been observed gravitationally by our col-
leagues in astronomy – the evidence is overwhelming. 
But what is it made out of, what are the constituents that 
make up dark matter?”

“There are so many new models of dark 
matter waiting to be tested. It’s an excit-

ing time to be working on this.”
Saskia Plura

Panel Discussion: Dark and Black – David J. Gross, Reinhard Genzel, Sibylle Anderl (Moderator), Saul Perlmutter, Rainer Weiss, Saskia Plura

https://www.lindau-nobel.org/blog-the-dark-and-black-recesses-of-the-universe?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021


6968 | Key Topics

A Beautiful Journey

Hunting for Order in  
the Cosmic Forest
Multiple sessions during #LINO70 invited the audience to go on a journey through  
the universe, marvel at its beauty and explore its riddles. For several Laureates 
contributing to this discussion, it was the �rst participation in a Lindau Meeting.

“Astronomy is like a journey through the universe, which 
I often compare to a forest”, said 2020 Nobel Laureate in 
Physics Reinhard Genzel during his #LINO70 talk. “We see 
the beautiful trees and the enormous complexity, and on 
very rare occasions in this beauty we begin to see a cer-
tain order.”

Genzel’s journey began in 1980, when he joined the 
group of 1964 Physics Nobel Laureate Charles Townes as 
a postdoc. Just a few years earlier, Townes had taken gas 
measurements of the Milky Way, revealing a huge mass 
near its centre – a strong hint of a supermassive black 
hole, but no proof.

From the 1990s onwards, Genzel’s team peered into 
the heart of the Milky Way to look for more conclusive 
signatures of this black hole, dubbed Sagittarius A*. They 
reasoned that the stars near such an extreme object 
would have tell-tale orbits, accelerating as they fell ever 
closer to the centre.

With Genzel using the telescopes of the European 
Southern Observatory in Chile, and his Nobel co-recipient 
Andrea Ghez the Keck telescopes on Hawaii, by 2008/9, 
they had proof. The trajectories of several close-in stars 
indicated that Sagittarius A* measures less than 125 times 
the distance between Earth and the Sun, even though it 
contains 4 million solar masses. “I would say it’s very like-
ly to be a black hole”, said Genzel.

For Genzel, slowly uncovering order in the universe’s 
complexity has been most satisfying. By monitoring the 
motions and spectroscopy of the stars near the massive 
black hole over time, his team can compare their observa-
tions with what Einstein’s general relativity predicts: “All 

of this is in exact agreement with what is expected from 
general relativity.”

In 2016, the �rst direct observation of gravitational 
waves presented a similar extraordinary agreement with 
Einstein’s theory. The collaborations of LIGO and Virgo 
observatories presented cosmic ripples in the fabric of 
spacetime predicted 100 years earlier.  In his lecture, Kip S. 
Thorne (Nobel Prize in Physics 2017) showed the audience 
the now famous “GW150914” gravitational wave signal 
perfectly matching theory’s predictions.

It is the relic of two black holes colliding 1.3 billion 
years ago, which for about 1/10 of a second produced 
ripples of distorted space with a power 50 times larger 
than that of all the stars in the universe combined. “When 
black holes collide, they create a storm in the shape of 
space and the rate of ´ow of time”, he explained. “And 
that storm generates the gravitational waves that LIGO 
and Virgo have observed.”

Describing our very latest understanding of black 
hole collisions, gravitational waves and the many re-
maining questions, Thorne ended optimistically: “Think 
back to the huge revolution in our understanding of the 
universe from electromagnetic astronomy by itself over 
the last several centuries.” 

Didier Queloz (2019 Nobel Prize in Physics) spoke 
about another revolution in astronomy: his 1995 discov-
ery of the �rst planet outside the Solar system – 51 Pegasi 
b, roughly 50 light years away in the Pegasus constella-
tion – changed our understanding of Earth’s place in the 
cosmos and gave birth to exoplanet research, an entirely 
new �eld of physics.

In the meantime, scientists have discovered approxi-
mately 4,800 con�rmed exoplanets, changing percep-
tions of what a planetary system should be.

“You may have learned at school we have these three 
categories of planets”, said Queloz, referring to gas giants, 
ice giants and terrestrial planets. “We can just stop learn-
ing that because in the universe, there is a continuity be-
tween all these planets. You have a lot of categories.”

Queloz too ended his talk with optimism and excite-
ment for the future, suggesting we are on course for be-
ing able to test for hints of life on distant worlds without 
having to travel vast cosmic distances to get there: “You 
can imagine that there are certainly 1,000 stars around 
us for which we can look at the detailed planet composi-
tions, and we will learn quite a lot. I think exploring other 
planetary systems will have some kind of impact on our 
own civilization.”

“I invite you to speculate what may happen with 
gravitational wave astronomy and multi-mes-

senger astronomy over the next several decades 
and centuries. It’s going to be very exciting.”

Kip S. Thorne 

Lecture: The Exoplanet Revolution – Didier Queloz, closely followed by Klaus von Klitzing

Lecture: How to Detect Gravitational Waves – Barry C. Barish

https://www.lindau-nobel.org/blog-hunting-for-order-in-the-cosmic-forest?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Illuminating Laser Physics

Extreme Light Illuminates a Way 
to the Energy of the Future
The Agora Talk with Nobel Laureates John Hall, Gérard Mourou and Donna Strickland  
at #LINO70 treated the audience to a rare insight into how two important but seemingly 
disparate areas of laser physics are in fact intimately linked.

Though Hall, Strickland and Mourou all come from the 
laser physics community, their �elds of research couldn’t 
be farther apart. Strickland and Mourou shared half of 
the 2018 Nobel Prize in Physics for jointly inventing a 
new technique to create ultrashort high-intensity laser 
pulses in the 1980s. Called chirped pulse ampli�cation, 
the technique stretches short laser pulses to reduce their 
power, then ampli�es them, and �nally compresses them 
back down. Chirped pulse ampli�cation is used today in 
everything from proton therapies that treat deep-tissue 
tumours to machining the cover glass used in smart-
phones.

Meanwhile, Hall and Theodor Hänsch were awarded 
half of the 2005 Nobel Prize in Physics for their funda-
mental contributions to the development of laser-based 
precision spectroscopy, in particular Hall’s invention of 
the optical frequency comb around the year 2000. An 
optical frequency comb is a special laser source origi-
nally developed to count the cycles from optical atomic 
clocks and used more broadly in high-precision metrol-
ogy. “High-intensity laser physics is all about making 
as short a pulse as possible”, said Strickland. “This is the 
opposite of high-resolution spectroscopy.” So what do 

the two �elds have in common? It is the mode-locked 
laser. As our high-school physics teachers taught us, 
laser light is unlike any natural light. Lasers produce an 
intense light beam where all the light waves have similar 
wavelengths and all their peaks are lined up, or in phase. 
Within the laser’s resonant cavity, the light bounces 
between opposing mirrors, leading to the formation of 
standing waves or modes. A regular laser allows these 
modes to oscillate independently from one another. 

In contrast, a mode-locked laser forces each mode 
to operate with a �xed phase between it and the other 
modes. As a result, these modes periodically and con-
structively interfere with one another, allowing the laser 
to produce pulses of powerful laser light of short duration. 
The mode-locked laser was the obvious starting point for 
Mourou and Strickland to go on to produce the shortest 
and most intense laser pulses up to that time. But for 
Hall, its relation to his specialism – precision spectros-
copy – was far from clear initially. 

In his talk, Hall described the situation in 1999, when 
his team was “trying to make the lasers the most stable 
that they can possibly be. But then there were people such 
as Gérard Mourou who were saying ‘let’s make the laser 

as rapidly changing as possible’.” And this got Hall think-
ing. Using a similar type of mode-locked laser as Mourou 
and Strickland had used in their work, Hall built a spec-
trum of light split up into a very �ne series of pulses at 
equally spaced intervals of frequency that resembled the 
teeth of a comb. An unknown frequency could then be 
determined by relating it to one of the frequencies along 
the ‘frequency comb’. 

Changing tack, Mourou’s talk aimed to show how 
‘extreme light’ derived from the latest high-intensity 
laser physics research can help the planet in transition-
ing from fossil fuel-based energy to a cleaner way for-
ward. “The biggest existential problems that this planet 
is facing is a problem of energy”, he said. “We’ve found a 
way to solve it by using a very, very short burst of light 
which is in the femtosecond regime; a millionth of a bil-
lionth of a second.” These short pulses could be used to 
produce clean and e²cient thorium-based nuclear ener-
gy. Using a GW power plant as an example, Mourou said 
that 3 million tonnes (or equivalently, 100 trains with 100 
cars) of coal are needed to power a big city for a year. This 
drops to 300 tonnes if using uranium. But a thorium-
based power plant would only require 1 tonne of raw 

material. What’s more, a thorium nuclear power plant 
would not have to be based on traditional nuclear �ssion. 
“By using this phenomenally big light pressure, you can 
do �ssion or fusion”, he said. “Using extreme light, I think 
we have now a new way to really look at energy produc-
tion in a safe and abundant way.”

Agora Talk: Application of Laser Technology – From Health to Metrology – Gérard A. Mourou, Donna Strickland, 
Rainer Blatt (Moderator), John L. Hall

“Whether you want a short pulse or 
you want all the pulses so that you can have 

this great frequency comb, you’re going 
to start with the mode-locked laser.”

Donna Strickland

https://www.mediatheque.lindau-nobel.org/videos/39145/john-hall-donna-strickland-gerard-mourou?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Impressions

Beyond the Programme Sessions
In addition to numerous photos documenting the scientific programme with  
Nobel Laureates and young scientists, many memorable scenes outside the  
session formats could be observed at the 70th Lindau Meeting. Even more  
impressions can be found on Flickr and in the ‘Daily Recaps’ on the Lindau blog.

1  Natalie Schunck speaking at the  
closing ceremony on Mainau island  
on behalf of all young scientists

2  Countess Bettina Bernadotte

3  The Pool filmcrew enabled  
numerous live casts and recordings 
on site

4  Lindau Island with the Nobel  
Laureates’ Gallery in the foreground

5  Peter Agre’s photograph from the 
‘Sketches of Science’ on the facade of 
the Inselhalle

6  Christiane Nüsslein-Volhard in  
the Inselhalle studio
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1
3

6
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CRISPR/Cas9

A Pair of Scissors for the Genome
Gene editing is not new, it’s been done for decades in one form or another, but  
we’re still just at the start of the road. In a set of talks, Nobel Laureates and leading  
researchers discussed the advantages and opportunities gene editing oªers  
but also the ethical challenges it brings.

Emmanuelle Charpentier and Jennifer Doudna received 
the 2020 Nobel Prize in Chemistry for the discovery of 
one of the sharpest tools in genetic engineering: the ge-
netic scissors CRISPR/Cas9. It allows researchers to alter 
the DNA of microorganisms, plants and animals with 
high precision. This technology has revolutionised life 
sciences, opened up new possibilities for plant breed-
ing and innovative cancer therapies and could make the 
dream of curing inherited diseases come true. 

In 2012, a landmark paper presenting the last steps 
of the procedure was published, and by 2014, there were 
already 1,000 published studies using the technique. 
Now, we are nearing 20,000 published papers, and sev-
eral clinical trials using the method are well underway. 
CRISPR/Cas9 is already used as an experimental meth-
od to treat sickle cell disease as well as some forms of 
blindness. Researchers are now eyeing ways to deploy 
CRISPR/Cas9 to help millions fight hunger, by tweak-
ing crops and making them more resilient to things like 
pests and climate change.

Understanding and applying CRISPR/Cas9 required 
technologies that simply weren’t available a few dec-
ades ago; it was only thanks to recent advancements in 
biotechnology that the work of CRISPR pioneers was 
possible – a remarkable case of science helping science. 
CRISPR/Cas9 o³ers not only the precision we are looking 
for, but also unprecedented simplicity in gene editing. 
This has made the �eld more democratic and open, en-
abling multiple labs to play a role and re�ne and improve 
the technique even further. “CRISPR/Cas9 is one of the 
newest tools. It has become popular thanks to its simplic-

ity and its ability to be delivered in many cells and edit 
genes and their expressions”, Charpentier notes.

“I would like to see other gene-editing technologies 
coming up in the future to be combined with CRISPR and 
increase our ability to edit genes in an even broader and 
precise manner.” Molecular biotechnologist Julia Jansing, 
who has worked with CRISPR since 2014, fully agrees: “I’m 
always surprised with how many more methods teams 
are �nding.” But for all its advantages and ease of use, 
CRISPR/Cas9 is not without its share of controversy.

A stellar panel brought together Charpentier, Jansing, 
developmental biologist and Nobel Laureate Christiane 
Nüsslein-Volhard, and ethicist Alena Buyx. The four dis-
cussed the potential and implications of CRISPR/Cas9 
and gene editing in general. After a moment of enthu-
siasm regarding the bene�ts gene editing could bring, 
things quickly heated up when it came to the ethics.

“I join all my colleagues in their excitement”, Buyx 
said. “This technology has such amazing potential, not 
just for plants and animals, but also for treatment. What 
we did experience, however, and what I deeply regret, was 
an event in 2018, when the Chinese scientist He Jiankui 
edited the genomes of human embryos”, not to cure them 
of any threatening health condition, but rather to make 
them less susceptible to HIV. The announcement shocked 
the world and immediately drew widespread criticism 
from researchers in the �eld. 

Not long after, the World Health Organization is-
sued a call to halt all work on human genome editing, and 
pressure grew for tighter regulations. During the discus-
sion, the two laureates argued that fears regarding gene 

editing are at least somewhat overblown. Checkpoints 
are already in place, and with the exception of rogue 
events like the one in 2018, the method is being used in 
a safe way that can bene�t humanity. “We eat foreign 
genes all the time – you eat beef, you eat a foreign gene. 
This worry is irrational”, Nüsslein-Volhard quipped.

In a subsequent Agora Talk, Nobel Laureates Tomas 
Lindahl and Sir Martin Evans discussed some of the ways 
regenerative medicine has bene�tted from a better un-
derstanding of genetic processes. For instance, DNA dam-
age is connected to almost all processes related to ageing, 
Lindahl explains – so that’s probably a good place to start 
looking if we want to tackle ageing.

But there doesn’t need to be any practical bene�t to 
this research – or at least not directly. Oftentimes, under-
standing the underlying biology is more valuable down 
the road in �nding an immediate use.

Panel Discussion: Gene Editing – Emmanuelle Charpentier, Julia Jansing, Alena Buyx, Adam Smith (Moderator), Christiane Nüsslein-Volhard

“You don’t have to spend every minute of 
your day tied to the bench. You need a life. 

You ought to be interested in a lot of things 
that are not what you’re studying.”

Tomas Lindahl

Lecture: CRISPR-Cas9 – Transforming Life Sciences With Bacteria –
Emmanuelle Charpentier

https://www.lindau-nobel.org/blog-a-pair-of-scissors-for-your-genome?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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New Methods for Biological Imaging

A Window Into the Living World
Rapid technological advances over the past decades have opened a window into  
aspects of biology once thought impossible to visualise. During #LINO70, the state of 
the art in modern biological imaging was discussed in several Agora Talks.

Stefan Hell began his Agora Talk by pointing out that “in 
the 20th century, it was widely accepted that the resolution 
of any lens-based microscope was fundamentally limit-
ed by di³raction to about half the wavelength of light, or 
about 200 nanometres.” The scattering of incoming light 
at the entrance to the microscope objective results in a loss 
of information that prevented early instruments from pin-
pointing the exact location of a light source within samples.

Hell, along with Eric Betzig and William E. Moerner, 
invented two separate super-resolution techniques to 
bypass this limitation that brought optical microscopy 
into the nano dimension and earned them the 2014 Nobel 
Prize in Chemistry: stimulated emission depletion (STED) 
microscopy and single-molecule microscopy.

Both techniques rely on the principle of separating 
out ´uorescent features or molecules in order to shrink 
the minimum distance between two distinguishable 
points in the sample. STED microscopy considerably im-
proved the resolution to 20 nanometres (nm), just short of 
the theoretical limit of 1 nm. “The goal in my lab in the last 
years has been to get down to that limit”, said Hell.

And with some success: By combining the strengths of 
the two super-resolution techniques – STED microscopy 

and single-molecule microscopy – he has developed a new 
method, called MINFLUX, with an incredible spatial res-
olution of 1 to 3 nm.

“This is really crazy. I remember in the late 80s and 
early 90s, people warned me not to speak about breaking 
the di³raction barrier, and de�nitely not about improv-
ing the resolution by more than a factor of two because 
this is not acceptable and so on”, he said. “But now we are 
better by a factor of 100, and this barrier is gone.”

Next, Joachim Frank, 2017 Nobel Laureate in Chem-
istry, spoke about single-particle cryo-EM, which uses 
beams of electrons rather than light to visualise biological 
molecules in their native states. “Electrons strongly dam-
age the molecules and there is a need for a very low dose. 
As a consequence, images are very noisy and normally to 
get any clear structure, you need to average over many 
molecules that have the same structure”, said Frank. 

The revolutionary electron microscopy technique 
cools molecules to cryogenic temperatures in order to 
reduce beam-induced radiation damage. It then gath-
ers structural information from images of single, unat-
tached molecules that were free to assume all naturally 
occurring conformations. Many of these images result 

Agora Talk: Pushing the Limits of Microscopy – Stefan W. Hell, Joachim Frank, Adam Smith (Moderator)

“The strengths of super-resolution ´uo-
rescence actually are the weaknesses of 

electron microscopy and vice versa.”
William E. Moerner

in enough information for a detailed three-dimensional 
reconstruction. To date, cryo-EM is responsible for more 
than 4,500 depositions into the Protein Data Bank, a 
worldwide database for the three-dimensional data of 
large biological molecules.

In his talk, William E. Moerner described e³orts to com-
bine the power of super-resolution ́ uorescence microscopy 
with that of cryo-EM. Moerner received the 2014 Nobel 
Prize in Chemistry for the development of single-molecule 
microscopy, a super-resolution optical technique that uses 
´uorescent proteins to switch biomolecules on and o³.

With single-molecule microscopy, speci�c proteins 
can be labelled and identi�ed, while using cryo-EM is 
di²cult to directly distinguish di³erent types of mole-
cules. On the other hand, cryo-EM has a much higher spa-
tial resolution than single-molecule microscopy and can 
show the surrounding structural and morphological con-
text of a sample. Moerner highlighted their complemen-
tarity and discussed new developments and challenges 
in uniting the techniques. 

Finally, 1997 Nobel Laureate in Physics Steven Chu 
spoke about the application of upconversion nanopar-
ticles – nanoscale particles that convert two or more 

incident photons of low energy into one emitted pho-
ton with higher energy – as optical probes to biological 
imaging. They have several advantages such as a high 
signal-to-noise ratio, photostability and biocompatibility. 
His laboratory learnt over time to improve their usability. 
“These nanoparticles are photostable and go for many, 
many hours at the highest intensities with no degrada-
tion, nor do they show any blinking”, explained Chu, and 
closed by presenting some practical applications of the 
method.

https://www.lindau-nobel.org/blog-a-window-into-the-living-world-the-latest-progress-in-biological-imaging?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Physiology or Medicine 

The Stories Behind Recent  
Nobel Prizes – and New Findings
Several of the most recent Nobel Laureates in Physiology or Medicine participated  
in the 70th Lindau Meeting and gave their �rst lecture – online. Among many other  
interesting details it was also revealed where the ‘Lindau’ in VHL comes from.

“Oxygen is both providing us with energy for the enjoy-
ment of life but at the same time is decreasing the length 
of time that we will be around for such enjoyment.” This 
quote from Nobel Laureate Paul Boyer’s lecture in Lindau 
in 2002 encapsulates the balancing act of oxygen in our 
bodies, known as oxygen homeostasis. Gregg L. Semenza, 
Nobel Laureate in Physiology or Medicine 2019, began his 
lecture by describing the levels of oxygen in the Earth’s 
atmosphere at di³erent stages of its history. 250 million 
years ago the atmosphere consisted of 35 percent oxygen, 
which resulted in insects with a huge body mass. Cur-
rently, oxygen has to be delivered to each one of our 50 
trillion cells, which explains the complex circulatory and 
respiratory systems of humans and animals.

As a post-doc, Semenza began studying the gene en-
coding the hormone erythropoietin (EPO). EPO levels rise 
when not enough oxygen reaches tissues, a condition 
known as hypoxia. During hypoxia more red blood cells 
are produced. Semenza identi�ed the protein complex 
that regulates the cell’s response to hypoxia and named 
it hypoxia-inducible factor -1 (HIF-1). During the lecture, 
Semenza explained the critical role HIFs play in such pro-
cesses as iron uptake, the development of the circulatory 

system in embryos and protection against cardiovascular 
disease. However, the role of HIFs may also be pathogen-
ic; HIF-1 activity increases in various types of cancer.

Meanwhile in the late 1980s, William G. Kaelin, Jr., 
started to work on the Von-Hippel-Lindau syndrome 
(VHL), a genetic illness that often leads to several types 
of cancer (the name of the disease is derived from the 
scientists who �rst described the disease, Eugen von 
Hippel and Arvid Lindau). Under normal oxygen levels, 
HIF-1α, a DNA-binding protein which is part of the HIF-1 
complex, binds to the VHL protein. This leads to the rap-
id degradation of HIF-1α. At low oxygen levels (hypoxia), 
HIF-1α is stabilised and activates the genes for vascular 
endothelial growth factor (VEGF), a key regulator of blood 
vessel formation, and EPO, which promotes red blood cell 
production. These processes drive tumor growth and the 
spread of cancer. 

“VHL loss (the inactivation of the VHL tumor suppres-
sor gene) is the initiating event in most sporadic clear cell 
renal cell carcinoma”, said Kaelin, noting that VEGF in-
hibitors have been approved as treatment for this type 
of kidney cancer. A HIF-2α inhibitor, which treats anemia 
resulting from chronic kidney disease, is currently in a 

phase III study. Kaelin concluded his lecture by showing 
social media messages from patients whose health has 
improved after this treatment.

Harvey J. Alter, Nobel Laureate in Physiology or Med-
icine 2020 together with Michael Houghton and Charles 
M. Rice ‘for the discovery of Hepatitis C virus’, also gave 
his �rst lecture during #LINO70. He told the captivating 
story of the search for the causative agent of hepatitis C, 
a blood-borne disease, which may lead to liver cancer and 
causes 400,000 deaths each year. In the late 1960s, Alter 
began to study transfusion-associated hepatitis when 
30% of patients who had had blood transfusions became 
ill with hepatitis. There was no way to screen blood for 
hepatitis from donors.

By 1975, both the hepatitis B and A viruses had been 
discovered, but there appeared to be another agent that 
caused hepatitis, which was called ‘non-A, non-B.’ Alter 
described how the infected blood of one particular pa-
tient, Mr. H, was used in many experiments, which 
provided valuable information on the type of virus and 
also on disease progression (Mr. H died 32 years later, but 
not of liver failure). However, due to the limited technol-
ogies of the time, Alter was not able to isolate the virus’s 

DNA. The clone was found by Michael Houghton and his 
colleagues in the late 1980s: “They looked at six million 
clones over a period of six years”, remarked Alter. 

The virus was o²cially named hepatitis C in 1990 and 
with the availability of an assay, post-transfusion hepa-
titis rates dropped to 4.1% in 1990 and zero by 1997. Mile-
stones in therapy have also been reached, with drugs able 
to cure 95–98% of cases in 8–12 weeks. However, there is 
still no vaccine for hepatitis C. Alter summed up his long 
research career by showing a slide of a card he had re-
ceived after winning the Nobel Prize: “There is no elevator 
to success, you have to take the stairs.”

“Just as respiration 
required photosynthesis, the 

formation of multicellular 
organisms required respiration.”

Gregg L. Semenza 

Lecture: The von Hippel-Lindau Hereditary Cancer Syndrome – From Bedside to Bench to Bedside – William G. Kaelin, Jr.

https://www.lindau-nobel.org/blog-the-nobel-prizes-in-physiology-or-medicine-2019-and-2020?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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From Insects to Fighting Cancer

There’s More to Immunity 
Than Vaccines
The hot topic of immunity was also discussed during #LINO70 by Nobel 
Laureates Jules Hoªmann and Tasuku Honjo.

Renowned German immunologist Stefan Kaufmann 
who moderated Ho³mann’s Agora Talk noted that 
through his work, we know that “the innate immune sys-
tem can and does scan the body for foreign invaders and 
independently, adjusts to the type of foreign invader – vi-
ruses, parasites and so on – and then can initiate a strong, 
e³ective response. Moreover, we now also know that, in 
this way, innate immunity instructs acquired immunity.”

The innate immune system is one of two main im-
mune strategies found in vertebrates, the other being 
adaptive (or acquired) immunity. It is also the older of the 
two, but it is not as rudimentary as was once thought. “In-
nate immunity was essentially understood as phagocy-
tosis – taking up cells and demolishing them,” Ho³mann 
explained. But there is much more to innate immunity 
than researchers had realised a century ago. Ho³mann 
was awarded the Nobel Prize for his work on the Toll gene 
in innate immunity, but he has been studying innate im-
munity for decades. “We showed that innate immunity is 
present in all animal forms”, he pointed out.

Much of Ho³mann’s work was carried out on insects. 
This may seem surprising at �rst glance but is actually 
very relevant. Invertebrates represent 95 percent of all 

species on Earth now, and insects alone represent around 
80 percent of all living species.

Over the years, it became apparent that innate immu-
nity is much more complex and multifaceted, and many 
�ndings were unexpected. For instance, Ho³mann notes 
that the main enemies of bacteria are other bacteria – 
and bacteria deploy antibacterial peptides to counteract 
each other. This is not just an interesting story but can be 
useful for us to �nd antibacterial defenses.

From Ho³mann’s research down to the ongoing pan-
demic, we have continued to learn more and more about 
how our immune systems help �ght pathogens. But the 
interactions of the immune system with the rest of the 
human body go far beyond just pathogens. As Tasuku 
Honjo explained in a separate lecture, it even has a lot to 
do with cancer.

In 1992, Honjo and his colleagues came across a mol-
ecule called programmed cell death protein 1 (PD-1) and 
then showed that this molecule functions as a brake sys-
tem in acquired immunity. Essentially, PD-1 helps keep 
the immune system in check and can suppress T-cell 
in´ammatory activity. This is excellent for preventing 
autoimmune diseases, but it can also stop the immune 

system from killing cancer cells. Too much PD-1 and the 
immune system won’t do its job properly; too little of it, 
and you run the risk of autoimmune disease.

Things progressed steadily in the following years. In 
2002, Honjo and colleagues showed that blocking PD-1 in 
mice models can cure tumors by reactivating acquired 
immunity. Then, in a landmark moment in 2014, the 
treatment of cancer in humans by PD-1 blockade was ap-
proved by regulatory bodies in Japan and the USA.

Progress didn't stop in 2014, either. There are over 
1,000 clinical trials ongoing, the method seems e³ective 
against numerous types of tumors and the e³ect seems 
to be long-lasting. “When you stop the treatment, the 
e³ect still continues”, Honjo explains. Cancer won’t be 
eradicated anytime soon, Honjo believes. But it could be 
kept well under control by 2050. It’s remarkable to even 
think that it could be less than three decades before we 
start controlling the dreaded disease, but given the speed 
at which PD-1 treatments are progressing, it’s possible, 
Honjo believes. There’s one big catch, however.

“We can block the tumor growth in young mice, 
but not in aging mice,” Honjo states. It was shown that 
older mice are far less responsive to the therapy than 

their younger counterparts. Surprisingly, experiments 
like this are rare, especially because older mice are more 
expensive, Honjo notes. But if we want to get the true idea 
of what’s happening, older mice are essential – because 
older people are more likely to develop tumors.

For the young researchers in related �elds, there’s 
plenty of room to �nd new things. “Immunotherapy is 
just beginning”, he concluded. “There must be an enor-
mous possibility for clinical application.”

“We have met by necessity 
billions of microbes, essentially 

of viruses, of bacteria and so 
on and rarely do we become sick.”

Jules Ho�mann

Lecture: Serendipities of Acquired Immunity – Tasuku Honjo

https://www.lindau-nobel.org/blog-from-insects-to-fighting-cancer?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021


8382 | Key Topics

Causes and Cures

Chronic Inf lammations Triggering 
Common Human Cancers
In an Agora Talk by Nobel Laureates Harald zur Hausen and Barry J. Marshall and a talk on 
immune therapy by James P. Allison meeting participants gained insights into viruses and 
bacteria that cause cancer.

Over 20% of cancers are the result of an infection, but 
the infectious agents (viruses, bacteria or parasites) do 
not cause cancer on their own. The cancer emerges af-
ter genetic modi�cations, and this may take decades. 
The link between infectious agents and cancer is still 
an area of interest for Harald zur Hausen who received 
the Nobel Prize in Physiology or Medicine in 2008 “for 
his discovery of human papilloma viruses causing cer-
vical cancer.” For the past decade, he has studied the 
in´uence of red meat consumption, particularly Eura-
sian dairy cattle, on the incidence of colon and breast 
cancers. During his talk, zur Hausen discussed recent 
�ndings, where bovine meat and milk factors, infectious 
agents resembling plasmids, are found in the tissues of 
colon cancer patients. Zur Hausen also explained the 
many protective aspects for babies of prolonged breast-
feeding, which may reduce the risk for several acute 
and chronic diseases such as arteriosclerosis, multiple 
sclerosis, diabetes type 1 and 2, acute infections such as 
those caused by rotavirus as well as leukemia, breast, co-
lon, lung and ovarian cancer.

Barry J. Marshall, recipient of the 2005 Nobel Prize 
in Physiology or Medicine along with J. Robin Warren, 

“for their discovery of the bacterium Helicobacter pylori
and its role in gastritis and peptic ulcer disease” began 
his talk by introducing a little-known fact: in 1930, gas-
tric cancer was the most common cancer in the US and 
Europe. Infection with Helicobacter pylori was and is one 
of the leading causes of gastric cancer, but an important 
factor contributing to the decrease of incidence rates was 
the widespread use of refrigerators in homes after 1930, 
which improved diets by allowing increased consump-
tion of fresh fruit and vegetables.

Helicobacter pylori lives in crevices of the gastric epi-
thelium, a thin layer of cells lining the stomach. The bac-
teria separate the cells, causing them to leak, which may 
cause ulcers. Stomach acid protects the stomach from 
cancers, but Helicobacter pylori survives very well in acid 
and is present in the stomachs of approximately 50% of 
the world’s population. In most people, the bacteria do 
not cause any symptoms, especially if high acid secre-
tion is maintained in the stomach. Marshall gave listen-
ers some dietary advice regarding gastric health: “Fresh 
fruit and vegetables and an adequate amount of protein 
is important … and maybe not so many barbecues with 
carcinogens …”

For James P. Allison it was the �rst participation in a 
Lindau Meeting. He won the Nobel Prize in Physiology or 
Medicine in 2018, together with Tasuku Honjo, “for their 
discovery of cancer therapy by inhibition of negative 
immune regulation.” During his lecture, Allison focused 
on how years of basic science research have gone into 
the development of drugs to treat cancer. The therapy, 
now known as immune checkpoint blockade, uses the 
immune system to attack cancer cells. In the 1990s, Al-
lison studied a T-cell protein, CTLA-4, which inhibits the 
response of T cells, key players in the immune system. 
Allison hypothesised that using an antibody to block the 
function of CTLA-4 would generate an immune response 
and kill cancer. The approach worked in the very �rst lab-
oratory experiment; mice injected with anti-CTLA-4 were 
cured of cancer. As Allison wrote in his Nobel biography, 
“It was astounding. By blocking a single molecule, CTLA-
4, we had reversed tumor growth and death!” It was a 
eureka moment, but it would take 17 years until the drug, 
ipilimumab, would become widely available to those who 
needed it. 

“We know that checkpoint blockade works”, said Al-
lison, but he admitted that it doesn’t work against all tu-

mors. Prostate and pancreatic cancers appear to be the 
hardest to tackle, due to the lack of immune cell in�ltra-
tion in these tumors, which are for this reason termed 
“cold tumors”. One approach is to combine anti-CTLA-4 
with hormonal therapy, turning cold tumors into hot 
ones, which are more susceptible to treatment. While 
there are thousands of ongoing clinical trials of new can-
cer drugs, combination therapy is a promising strategy 
for improving the survival rate. Allison summed up his 
lecture by saying that the progress in cancer treatment 
has been amazing, and the outlook after diagnosis has 
changed even in the last 5 years.

“High risk regions for colon 
cancer seem to be linked to dairy 

beef consumption.”
Harald zur Hausen

Lecture: Immune Checkpoint Blockade in Cancer Therapy – New Insights Into Therapeutic Mechanisms – James P. Allison

https://www.lindau-nobel.org/blog-cancer-and-infections?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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COVID-19 and Emerging Pandemics

Science is Everywhere
With the pandemic having a major impact on the format of the 2021 Lindau Meeting,  
the continuing challenges and consequences of COVID-19 were also discussed on  
the online stage of the scienti�c programme.

The 70th Lindau Nobel Laureate Meeting got o³ to a great 
start with the ‘COVID-19 and Emerging Pandemics’ panel 
discussion, moderated by the immunologist Stefan H.E. 
Kaufmann. The panelists were Nobel Laureates Françoise 
Barré-Sinoussi (Physiology or Medicine in 2008 for the 
discovery of the HI virus) and Harvey J. Alter (Physiology 
or Medicine in 2020 for the discovery of the hepatitis C 
virus), Professor Richard Neher and Jana Huisman, a PhD 
student in computational evolution at ETH Zürich.

When asked at what point did they realise that the 
COVID-19 pandemic was going to be a catastrophe, the re-
searchers all agreed that they were concerned about the 
virus becoming a worldwide problem in January 2020. 
Richard Neher said that the severity of the virus became 
apparent to him when he observed a larger number of 
obituaries in early March 2020.

“We lost a lot of time at the beginning”, said Françoise 
Barré-Sinoussi, describing the lack of planning and slow 
procedures in declaring that the pandemic was indeed 
an emergency. This sentiment was echoed by Harvey J. 
Alter, who said the pandemic was a triumph in medical 
science, but a failure in social science.  Alter pointed out 
the “dichotomy in what public health and governments 

were recommending”, and the inaction in terms of uni-
versal masking, contact tracing and isolation. Had these 
measures been enforced from the start, “hundreds of 
thousands of lives could have been saved.” On the positive 
side, Alter stated that the U.S. government deserves credit 
for early investment in vaccine development.

There are numerous ways in which the COVID-19 
pandemic has reshaped the vaccine landscape, with re-
spect to scientific advances, such as mRNA technology, 
but also the acceleration of the processes by regulatory 
agencies. Nevertheless, both Nobel Laureates acknowl-
edged the difficulty in developing effective vaccines for 
Hepatitis C and HIV, due to the nature of these viruses. 
During the discussion on slow COVID-19 vaccination 
rates in low-income countries, Alter stressed that the 
rich have to give to the poor, “to the benefit of the do-
nor, as well as the recipient”, with the aim of avoiding 
“a smouldering pandemic.” The race to find adequate 
drugs for COVID-19 treatment among existing ones 
reminded Barré-Sinoussi of the beginning of the HIV 
epidemic in the 1980s. In this context it is anticipated 
that monoclonal antibodies could be effective in terms 
of COVID-19 therapeutics.

virus, but at least from now on countries will be better 
prepared for the next infectious agent. Richard Neher em-
phasised the signi�cance of a “much better global system 
for viral surveillance”, something more comprehensive, 
so that severe diseases can be caught earlier. Jana Huis-
man had the last word, by underlining the huge inequali-
ty in health outcomes worldwide, and how the pandemic 
has made these inequalities visible. “The inequality will 
come back to us in the end if the disease is untreated.”

“I hope for a much better 
comprehensive global surveillance of 

all sorts of diseases to catch these things 
early and have the desired response.” 

Richard Neher

Panel Discussion: COVID-19 and Emerging Pandemics – Stefan H.E. Kaufmann (Moderator), Françoise Barré-Sinoussi, Richard Neher, 
Jana Huisman, Harvey J. Alter

All panellists provided examples of the bene�ts the pan-
demic has provided, particularly concerning scienti�c 
collaboration and communication. Despite the obvious 
setbacks in not being able to discuss with colleagues in 
person and less knowledge transfer, the development of 
online communication has progressed at an incredible 
pace, especially bene�ting scientists from low-income 
countries. Jana Huisman described the organisation of an 
online summer school with participants from countries 
such as Brazil and Columbia, who may not have had the 
chance to participate otherwise. Huisman also comment-
ed on how the pandemic generated “the year of most 
pre-prints ever”, showing the potential of open science. 
Alter said he was impressed by how daily newspapers 
publish statistics on the pandemic, often using beautiful 
graphics. “People are aware of what’s going on – science 
is everywhere”, he remarked.

Barré-Sinoussi said she hoped that the lessons learned 
from the COVID-19 pandemic will mirror those learned 
from HIV: the importance of multidisciplinary science, 
but also social science, and a strong interaction with civil 
society. Alter predicted that with the current vaccination 
rate, it may take several years to eradicate the corona-

https://www.mediatheque.lindau-nobel.org/videos/39210/corona-and-emerging-pandemics/laureate-alter?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021


8786 | Key Topics

Medicine of the 21st Century

Tailoring Treatment to Each Patient
The incredible achievements in medicine over the last 100 years have done wonders  
to extend the human lifespan. Chemistry Nobel Laureates Aaron Ciechanover and 
Ben L. Feringa discussed the next wave of technologies for treating disease in an  
individualised manner.

Advances like medical imaging, antibiotics, vaccination, 
and others have allowed people today to live roughly 
three decades longer than they did in 1900. Now, with 
the advent of precision treatments and genome editing, 
we are on the brink of another revolution in medicine. 
“Personalised medicine is going to be a suit-like medi-
cine, tailored to our genetic make-up”, said Ciechanover, 
who received the 2004 Nobel Prize in Chemistry for the 
discovery of ubiquitin-mediated protein degradation. 
“Rather than just treating a disease, we are treating a dis-
ease within the context of a patient.”

When he was studying medicine, the tools for inves-
tigating the underlying molecular mechanisms of a spe-
ci�c patient’s disease did not yet exist. If a patient had a 
tumor, for instance, doctors would use medical imaging 
such as X-ray or computed tomography (CT) to determine 
whether surgery could extract the mass. “If a tumor was 
not resectable because it was too big or touching essen-
tial organs, then you try to decrease its size by chemo-
therapy or radiation”, he said. “They are not discriminat-
ing between healthy tissue and sick tissue.”

In the early 2000s, the first human genome se-
quences were published in nearly complete draft form, 

which marked the beginning of a new era in medicine. 
In the twenty years that have passed since that pivotal 
discovery, researchers have made enormous progress in 
leveraging that knowledge of our genetic makeup to-
wards improving the precision and personalisation of 
medicine.

Many patients with cancer today are no longer sub-
jected to a one-size-�ts-all treatment regimen that comes 
with adverse side e³ects and damage to healthy tissue. 
Instead, tumor sequencing is used to analyse cancers at 
the molecular level in order to identify genetic mutations 
that drive their particular disease. By knowing the under-
lying mechanism, the cancer can then be treated with tar-
geted therapies that often work more e²ciently and with 
less side e³ects than chemotherapy and radiation thera-
py. “With the new revolution of personalised medicine, 
we are going to change dramatically the basic three fun-
damental de�nitions upon which medicine is standing: 
disease, patient, and treatment”, Ciechanover said.

With the re�nement of genome editing techniques 
like CRISPR/Cas9, the disease might be found in the 
sperm or egg through genetic screening and edited out 
before it can even manifest in a human being. Such ad-

Agora Talk: Next Generation Medicine – moderated by Klas Kärre, Ben L. Feringa and Aaron Ciechanover, here in discussion with 
young scientist Alan Kádek 

vances would represent a complete paradigm shift for 
medicine that has the potential to eliminate the burden 
of disease and extend the human lifespan to its limits. 

Feringa took less of a big-picture approach to his Ago-
ra Talk and focused on one particular aspect of precision 
medicine, a budding �eld known as photopharmacology. 
Pharmaceutical development has gone through various 
stages throughout history, from drugs being discovered 
purely by accident to high-throughput screening of small 
molecule compounds. Today, the more sophisticated ap-
proach involves looking at the genome to �nd speci�c 
disease-associated loci that can be targeted by naturally 
occurring or man-made molecules.

However, he believes that researchers in the �eld can 
go a step further by incorporating light-dependent con-
trols into pharmaceuticals in order to boost their preci-
sion. “Photopharmacology is a development that you see 
now around the world of people building light switches 
into the molecule”, said Feringa, who received the 2016 
Nobel Prize in Chemistry for the design and synthesis of 
molecular machines. “You switch your computer on and 
o³, and you switch your smartphone on and o³. Here you 
take advantage of new developments in physics, chem-

istry, and molecular biology to switch on the activity of a 
drug on the spot.”

These smart pharmaceuticals, as he calls them, 
would add a level of spatiotemporal speci�city to treat-
ment with drugs that does not currently exist. Two main 
areas of application include photocontrolled antibiot-
ics and precision chemotherapy. For example, take the 
situation of a patient given a broad-spectrum antibiotic 
modi�ed with a light-dependent molecular switch. Expo-
sure to light would activate the antibiotic only in the part 
of the body with the infection, and only for a controlled 
amount of time, which prevents resistance build-up. Or 
imagine a photocontrollable anti-tumor drug that is giv-
en to a patient. Doctors would only illuminate the cancer 
tissue to switch on the drug, while healthy tissue is kept 
in the dark and spared.

“Appreciate each other’s 
problems, between diªerent 

disciplines and then we 
will build the future of medicine.”

Ben L. Feringa

https://www.mediatheque.lindau-nobel.org/videos/39120/aaron-ciechanover-ben-feringa/meeting-2021?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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The Many Facets of Biology

Antibiotics, Animal Beauty  
and Drug Design
Various lectures and Agora Talks on diªerent aspects of biological research asked  
where we have been, summarised the current state of the art, and speculated  
about what the future may hold for the �eld. The diverse spread of topics included 
structural biology, colour pattern evolution in animals, vaccination and super- 
resolution �uorescent microscopy.

Robert Huber, who received the 1988 Nobel Prize in 
Chemistry for determining the three-dimensional 
structure of a photosynthetic reaction centre, kicked 
off the session with an overview of the past and pres-
ent of structural biology. “We have the tools to see and 
image small molecules and eukaryotic cells with these 
different methods.”

He noted all the diverse imaging techniques availa-
ble within the structural biologist’s wheelhouse today, 
and how they can be synergistically combined. For ex-
ample, the complementary approaches of single-particle 
cryo-electron microscopy (cryo-EM) and X-ray crystallog-
raphy increases the range of possibilities.

Next, Kurt Wüthrich – recipient of the 2002 Nobel 
Prize in Chemistry for the development of nuclear mag-
netic resonance (NMR) spectroscopy – made a brief state-
ment about imaging macromolecules in solution, which 
are under the regime of Brownian motion.

Random motion is averaged out in single-molecule 
approaches like cryo-EM and causes unwanted arti-
facts. This issue does not affect X-ray crystallography, 
since Brownian motion is suppressed for molecules in 
crystals.

Lastly, Hartmut Michel (1988 Nobel Prize in Chemistry) 
summarised the three most impactful methods in the 
�eld – X-ray crystallography, NMR spectroscopy and 
cryo-EM – and their integral role in the development of 
new drugs. He described how structure-based drug de-
sign directs the discovery of a drug lead, which is a com-
pound with a certain a²nity for a target. From there, 
more research is needed to convert a drug lead into a 
drug that will be both e³ective and tolerated by the hu-
man body.

In her Agora Talk Christiane Nüsslein-Volhard spoke 
about the vivid colours and patterns that appear 
throughout the animal kingdom. “We enjoy beauty of 
animals in the same way that we enjoy arts and mu-
sic”, said Nüsslein-Volhard, who received the 1995 Nobel 
Prize in Physiology or Medicine. “The products of art are 
made by humans for humans, but how about the colours, 
ornamentations and melodies of animals?” 

In her own laboratory, Nüsslein-Volhard studies the 
physical basis of colour and patterns in vertebrates. Col-
ours are most rich and variable in �sh, amphibians and 
reptiles, where di³erent kinds of pigment cells are de-
posited in superimposed layers beneath the skin. She 

uses zebra�sh as a model to understand the genetic basis 
of color pattern variation in vertebrates.

Richard Henderson began his esteemed career in 
structural biology 55 years ago, work which culminated 
in a much-deserved 2017 Nobel Prize in Chemistry for the 
development of cryo-EM. His lecture traced the history of 
the �eld from 5 years before his involvement to the pres-
ent era, where cryo-EM is regarded as a highly revolution-
ary technique for the generation of 3D images of biomo-
lecular structures at near-atomic resolution.

Ada Yonath, who received the 2009 Nobel Prize in 
Chemistry for studies of the structure and function of the 
ribosome, foresees a life-saving application for cryo-EM: 
the development of next-generation antibiotics. Yonath’s 
lecture reviewed her past work uncovering the structure 
of a ribosomal subunit from bacteria with X-ray crystal-
lography, as well as the close relationship between ribo-
somes and antibiotics.

Martin Chal�e, who received the 2008 Nobel Prize in 
Chemistry for the discovery and development of green 
´uorescent protein, �rst discussed the many lingering 
questions that still remain unanswered in cell biology. 
And he feels that there is no better time to investigate 

these questions than today. “I feel that right now is the 
golden age of science. We always are at the peak of what 
we can do, and of course, it always gets better. New tech-
niques like CRISPR and super-resolution microscopy will 
allow scientists to go back to the fundamental questions.”

Randy Schekman took a di³erent approach with his 
Agora Talk, speci�cally tailoring his wise words of ad-
vice to the young scientists in the audience aiming to 
do research in cell biology. He spoke about how to plan 
a future career in cell biology, as well as how to best rep-
resent your work in the form of publications. Schekman 
emphasised that students need to challenge themselves 
to pursue new avenues in research: “It is your opportunity,  
going forward, to make a di³erence.”

Lecture: 60 Years of Structural Biology, From Myoglobin and X-Ray Crystallography to the Recent Impact of Electron Cryomicroscopy – 
Richard Henderson, introduction by Wolfgang Lubitz

“The main problem is resistance, 
and with next-generation antibiot-
ics we are trying to �ght against it.”

Ada Yonath

https://www.lindau-nobel.org/blog-the-many-facets-of-biology?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Changes towards
sustainability require
acceptance by society.
Jürgen Kluge 
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Innovation Forum

The Path to Climate Neutrality
The Lindau Innovation Forums were established in 2010 at the initiative of Nobel  
Laureate Martin Chal�e. Their aim is to bring together top-level scientists and  
business executives for an informal exchange of thoughts on current problems  
and solutions for tomorrow.

Since the beginning of the Biden presidency in the US and 
with the COVID-19 pandemic hopefully becoming more 
manageable, the �ght against climate change comes 
back into focus as the greatest political, societal, indus-
trial and technical challenge of our times. Many of the 
largest greenhouse gas-emitting states have now commit-
ted themselves to achieving net-zero within only a few 
decades: Germany by 2045, the United States even by 2035. 

The translation and implementation of these targets 
into actual policy will have a persistently, massive e³ect 
on all actors, be they producers or consumers. Whole in-
dustries will have to change their production technologies. 
Mobility will undergo its most profound change since the 
invention of cars and airplanes. Energy providers need to 
continue and even speed up the shift from fossil to renew-
able energy, including climate-neutral fuels.

But can politics e³ectively coordinate all the required 
measures internationally and nationally? What are the 
best strategies to achieve net-zero emissions? Which role 
can market design and market instruments play? And 
who is going to pay the bill, in case of success, and in case of 
failure? These topics were discussed by international busi-
ness leaders and experts, including 16 Nobel Laureates dur-

ing the 14th Lindau Innovation Forum, held online and as is 
the custom on the day before the opening of the meeting. 

The programme was structured into four sessions: 
covering the challenges of renewable electricity gener-
ation and distribution, the promises of green fuels, the 
revolutions of net-zero industries, as well as a bold outlook 
into the future, looking at smart nets, upcoming regula-
tion, and CO2 removal.

Daniel G. Nocera concluded as follows: “In these days 
of quarterly earnings reports, I can only begin to imagine 
the tightrope corporate leaders walk in keeping climate 
change on center stage. I believe change is in the air, and 
such corporate leadership will be rewarded by our society 
in the not-too-distant future. And to those who support 
the Lindau Nobel Laureate Meetings, I also pass along my 
thanks and deepest gratitude. The US over the past four 
years has shown how fragile sensibilities are within our 
cultures. Thus forums, such as the Lindau Meetings, for 
rational discourse on the topic of climate change are es-
sential to push back on the rampant irrationality that can 
so easily spread through our society.”

Opening of the Innovation Forum by Jürgen Kluge Nobel Laureate Serge Haroche (lower right) addressing a question to the Innovation Forum during Session III on Green Industry

Welcome
Jürgen Kluge, Chairman, Foundation Lindau Nobel 
Laureate Meetings

Introduction
Katrin Prü�g, Moderator

Session I: Green Electricity – Generation and Distribution

Green Electricity Generation
Eicke Weber, UC Berkeley
Challenges in Green Energy Distribution
Munib Amin, E.ON Strategy and Innovation

Discussion

Session II: Green Fuels and Mobility

Solar Fuels
Hydrogen
Daniel G. Nocera, Harvard University

Discussion

Session III: Green Industry

Climate-Neutral Chemistry
Martin Brudermüller, BASF
Green Steel and Cement
Reinhold Achatz, ThyssenKrupp
Strategies and Policies for Net Zero Emissions 
in Heavy Industry
Lars Nilsson, Lund University

Discussion

Session IV: Green Systems

Energy and the Internet of Things (IoT)
Jan Brockmann, Bosch Thermotechnology
The Carbon Market: Regulation, Taxes and Certi�cates
Klaus Schmidt, LMU Munich, Council Member 
and Scienti�c Chairperson Economics, Lindau Nobel 
Laureate Meetings
Direct Air Capture and Storage
Daniel Egger, Climeworks

Discussion
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The Lindau Meetings’ Contributions

Responsibility and Sustainability
By fostering exchange and oªering a platform for scienti�c advancements and  
solutions for global issues, the Lindau Meetings aim to contribute to an open and  
inclusive scienti�c community, societal progress and environmental sustainability.

Renaturation project in Geiwitzenmoos, currently still in progress

Impressions and information 
on the Lindau Marshland 

Renaturation Project

The Lindau Nobel Laureate Meetings build bridges across 
generations, disciplines and continents. But as with every 
event and activity, the organisation and realisation of the 
meetings come with certain negative impacts on the en-
vironment. The Council and the Foundation constantly 
work on improving their own impacts in various ways, as 
well as on enabling others to do the same. At the core of 
these e³orts are the reduction of environmental impacts 
(CO2 emissions, material use) and the promotion of soci-
etal progress.

Since 2018, the Lindau Meetings have supported the 
nearby Degermoos and other marshland renaturation 
projects to o³set carbon emissions caused by the meet-
ings and their participants’ air travel. While recent de-
velopments towards more remote and digitalised work 
have led to reduced CO2 emissions due to less travel and 
resource use, it is our conviction that physically meeting 
each other is an important part of what makes the Lindau 
Meetings so inspiring and precious. O³setting unavoid-
able future emissions through compensation projects 
will therefore remain a cornerstone of our commitment 
to reduce negative environmental impacts. 

Therefore, the Lindau Nobel Laureate Meetings have 
decided from this year to invest €7,500 per year in 
marshland restoration. Using the ‘Klimaschutzprogramm 
Bayern 2050’ environmental protection grant scheme, this 
amount is increased every year to €75,000. While it is not 
possible to calculate this precisely, estimates are that the 

Lindau Meetings thereby overcompensate by about 50% 
the emissions calculated for a single meeting. The next 
major project to be realised with these funds will again be 
implemented in Degermoos, and it will take several years 
to be completed. 

Many more single measures contribute to the goal 
of reducing unwanted impacts on nature. Technically 
speaking, the introduction of IT cloud services recently 
superseded the use of more energy-intense hard-drives, 
minimising indirect emissions and reducing the organ-
isation’s footprint within its possibilities. This is espe-
cially relevant as more digitalised work also means in-
creased energy consumption. Furthermore, the Lindau 
Meetings compensate all CO2 emissions caused by print 
products through certi�cation. For example, this annual 
report bears a ‘Climate Partner’ certi�cation, ensuring its 
carbon neutral production.

Another aspect is sustainable nutrition: Like for past 
meetings, vegetarian catering options were available 
for sta³ and the few guests physically present in Lin-
dau during #LINO70. Ingredients were organic and re-
gional whenever possible. By maintaining and even 
increasing this o³er at future meetings, we hope to en-
courage more and more people to consider lower-impact 
dietary options. A holistic and far-reaching approach to en-
vironmental sustainability will remain fundamental for 
the Lindau Meetings in the future – also, and especially, in 
a world that has overcome or is still living with COVID-19.

Responsibility also implies diversity. In this respect the 
Lindau Meetings could hardly be more international: 
every year, Nobel Laureates and young scientists from 
every corner of the world come to Lindau (�nd key �g-
ures regarding the community of the 70th Lindau Nobel 
Laureate Meeting on pages 19 and 25). This diversity is in-
herent to the meetings, much like the equal and respect-
ful exchange between generations, cultures and indi-
viduals. The Lindau Meetings, as well as the people they 
connect each year – online as much as physically – stand 
for an open, just, equitable and inclusive way of living and 
conducting science together.

We are constantly working on ensuring these stan-
dards and improving the well-being and access of all 
participants – in close exchange with our community. 
Following an open letter by a group of Lindau Alumni of 
the 69th Meeting in 2019, their IDEA initiative (inclusion, 
diversity, equity, accessibility – see also the Lindau blog) 

is in most parts being implemented into existing con-
cepts for future meetings. In doing so, the Lindau Nobel 
Laureate Meetings continuously assume their responsi-
bility towards their community, its individuals and society 
as a whole.

http://degermoos.org/?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Lindau Guidelines

Open for Signatures –  
Endorsed by 40 Laureates
The Lindau Guidelines consist of ten goals for open, cooperative science where  
data and knowledge are freely shared. With the opening of the meeting, scientists  
can now sign them and show that they are working according to their spirit.

In her 2018 keynote speech, Nobel Laureate Elizabeth H. 
Blackburn laid the basis for the Lindau Guidelines by sug-
gesting a new approach for more sustainable and global 
science – following the example of the Paris Agreement 
2015 for climate change mitigation. As the Lindau No-
bel Laureate Meetings focus on young scientists at all 
stages of academic training as well as early-career scien-
tists, the idea emerged of developing helpful and prac-
tical guidelines for scienti�c research and conduct that 
will support global, sustainable and cooperative open 
science in the long-term. These plans were further devel-
oped and elaborated together with the Lindau communi-
ty over the subsequent years. Goal 1 for example – Adopt 
an Ethical Code – was a suggestion from the online dis-
cussion of the text.

The guidelines provide a framework for science to 
confront global challenges more e²ciently by emphasis-
ing a global scienti�c community that shares data and 
resources openly. “The truly vexing problems now fac-
ing humanity – such as environmental degradation, the 
global climate crisis and its e³ects on health, emerging 
infectious diseases and pandemics and the need for alter-
native energy sources – call for building something new: 
a global framework to support fundamental scienti�c 
research”, was how Elizabeth Blackburn summarised it 
during her #LINO18 speech.

As a contribution to society, the Lindau Guidelines are 
in line with the declarations that were based on Lindau 

initiatives, traditionally announced during the closing 
day on Mainau Island. In 1955, Nobel Laureates published 
the �rst Mainau Declaration, which was directed against 
the use of nuclear weapons. And in 2015, it was Brian P. 
Schmidt who constituted the declaration on climate 
change, which was handed over to politicians in advance 
of the successful COP21 climate summit in Paris.

The Lindau Online Science Days 2020 marked the 
�nal debate about the ten goals that build the Lindau 
Guidelines. In June 2021 a binding version was pub-
lished in the run-up to the 70th Lindau Nobel Laureate 
Meeting. Besides information about the process and 
the scienti�c background as well as an example of the 
application of the Lindau Guidelines in practice – the 
browser extension Authentisci – the Lindau Guidelines 
website allows digital signing of the goals. As an initial 
show of support, 40 Nobel Laureates immediately en-
dorsed the guidelines. Scientists worldwide as well as 
research institutions now have the opportunity to sign 
the Lindau Guidelines and declare their support for 
the ten goals. Meanwhile several hundred individuals 
have shown their will to adopt them. With the �nal 
goals ready for signing digitally the Lindau Guidelines 
are a valuable contribution from the Lindau Meetings for 
the future of science. 

10 goals explained in 10 minutes: 
Watch our recent Mini Lecture about 

the Lindau Guidelines.

Integral part of the meeting programme: Lindau Guidelines initiator 
Elizabeth H. Blackburn during a networking break with Moderator Brian Malow 
and Wolfgang Huang, Director of the Executive Secretariat of the Council, 
giving a comprehensive insight into the implementation process of the ten goals.

The Lindau Guidelines’ Ten Goals –  
lindauguidelines.org

1 Adopt an Ethical Code
2 Cooperate Globally on Global Problems
3 Share Knowledge
4 Publish Results Open Access
5 Publish Data to Repositories
6 Work Transparently and Truthfully
7 Change Reward Systems
8 Support Talent Worldwide
9 Communicate to Society
10 Engage in Education

https://lindauguidelines.org
https://www.mediatheque.lindau-nobel.org/videos/39171/lindau-guidelines-en?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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The Lindau Alumni 
initiative aims to extend 
the Lindau Spirit beyond 
the boundaries of the 
annual meetings.



101100 | Lindau Alumni Community

Lindau Alumni Network 

Keeping the Lindau Spirit Alive
From evaluating abstract submissions, organising watch parties around the globe,  
to hosting Open Exchange sessions, Lindau Alumni were actively involved in the 
70th Lindau Nobel Laureate Meeting

Lindau Alumni Peer Review
As part of the application process for this year’s Next Gen 
Science sessions (see p. 46), the Lindau Meetings received 
a wealth of abstracts in the three natural science disci-
plines. Continuing the successful collaboration of the 
past three years, former participants got involved in the 
review process for these sessions.

Once again, the response to the call for peer review-
ers was outstanding: More than 150 Lindau Alumni vol-
unteered to give back to the Lindau Meetings commu-
nity by o³ering their time and expertise. We would like 
to thank all Lindau Alumni reviewers for being actively 
involved in the online activities this way. We are looking 
forward to continuing this well-established, cooperative 
e³ort for the next meetings as well. For the upcoming 71st

Lindau Meeting, more Lindau Alumni than ever before 
contributed reviewers in the nomination and applica-
tion process. 

Open Exchange Hosts 
The nature of the interdisciplinary, interactive, albeit on-
line 70th Lindau Meeting presented the challenge of con-
ducting 60 virtual Open Exchanges, our format for the 
direct exchange between a Nobel Laureate and a smaller 
group of young scientists. Only former young scientists 
already familiar with the atmosphere could host this 
unique virtual space, and almost 100 Lindau Alumni of-
fered to help facilitate the conversations. 

Throughout the meeting week, an international team 
of 33 Lindau Alumni representing more than a dozen Lin-
dau Meetings contributed as hosts and made it possible 

to recreate the direct dialogue between two generations 
of researchers online.

Local #LINO70 Events
However, not even the best interactive online programme 
can entirely replace the experience of an in-person meet-
ing. Several Lindau Alumni cooperated with the Lindau 
Meetings to organise small “watch parties” for the 70th

Lindau Nobel Laureate Meeting – where the local situa-
tion, regulations and safety permitted. 

We’d like to thank all Lindau Alumni who organised 
these local events: In Pakistan, Ayesha Mohyuddin organ-
ised a watch party at the University of Management and 
Technology, Lahore, and Saima Shabbir hosted a group of 
students at the Institute of Space Technology, Islamabad. 
Marialaura Marchetti organised small get-togethers at 
the University of Parma, Italy. Thanks to Danielle 
Douglas-Henry, researchers at Nelson Mandela Univer-
sity, Summerstrand, South Africa, followed an Agora Talk 
live. Martin Klapper introduced students and researchers 
at the, Hans-Knöll-Institute in Jena, Germany, to the lecture 
by Ada Yonath.  Margoth Córdova-Castro hosted a party at 
Institut Langevin in Paris, France. Spozmai Panezai organ-
ised a watch programme at Nicolaus Copernicus University 
in Torun, Poland.

Lindau Alumni Network
Since 2017, the Lindau Alumni Network has been the dig-
ital space for Lindau Alumni. It includes tools that enable 
users worldwide to �nd fellow alumni, share their work, 
swap stories, and register for Lindau Alumni events. Either 

via a browser or through the updated mobile app, the plat-
form makes it easier to stay connected to our growing glob-
al community. Launched in the winter of 2021, the Lindau 
Mentoring Hub gives Lindau Alumni even more opportu-
nity to grow and give back to the community (see p. 104). 

Of course, Lindau Alumni were the driving force be-
hind the second Lindau Online Sciathon 2021 (next page). 
In advance of the Sciathon, an online seminar conducted 
by Professor Olaf Kramer and Dr Markus Gottschling of 
the University of Tübingen gave interested Lindau Alum-
ni a primer on e³ective science communication and rhet-
oric.

In the new year, the Executive Secretariat will contin-
ue to organise online seminars and hopefully will return 
to organising local meet-ups and similar events to extend 
the ‘Lindau Spirit’ beyond the boundaries of a weeklong 
conference. 

The Lindau Meetings express their sincere gratitude 
to the German Federal Ministry of Education and Re-
search for supporting the project. All former participants 
are invited to enrich the Lindau Alumni Network with 
their own ideas and perspectives on how to educate, in-
spire and connect.

All Lindau Alumni can join 
the online community at 

www.lindau-alumni-network.org.

Lahore, Pakistan Jena, Germany

Summerstrand, South Africa

The search map makes it easy to �nd Lindau Alumni in your region. 

https://www.lindau-alumni-network.org
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Over 20 Projects in 48 Hours

Second Lindau Online Sciathon
From 10–12 September 2021, Lindau Alumni once again came together to work  
for 48 hours on projects in four topic categories based on discussions during the  
70th Lindau Nobel Laureate Meeting.

Based on the wide interest and the promising results of 
the �rst Lindau Online Sciathon last year, the Council for 
the Lindau Nobel Laureate Meetings decided to host a 
second edition of the hackathon-type competition for the 
Lindau Alumni community in the fall of 2021. 

Lindau Alumni, including #LINO70 young scientists, 
had the opportunity to submit a project idea in one of 
four topic categories. Each category was derived from the 
panel discussions during the anniversary meeting; in this 
way the Sciathon gave our community an opportunity 
to continue the exchange and to work on novel ideas in 
(open) science.

Close to 100 Lindau Alumni and 2022 young econo-
mists worked on unique projects in 23 groups, led by 
those Lindau Alumni who pitched the respective project 
idea. At the end of an intense weekend, all groups hand-
ed in a short concept paper and a video that summed up 
the work over the course of 48 hours and introduced the 
resulting concepts.

This year, the organisers worked closely with a Scien-
ti�c Chair in each topic in advance of the event and for 
the evaluation of the projects. The Chairs headed an ex-
pert jury that judged the creativity and feasibility of each 
project as well as the quality and relevance of the results 
and determined a winner in the respective category. Each 
category winner received prize money. 

Once again, the variety of ideas and number of prom-
ising concepts was astonishing. Hopefully, the groups 
will continue to work on realising their projects. The 
Lindau Meetings will support the groups, for example by 
publishing the results on sciathon.org.

Upscaling and Digitalizing COVID VOICES e.V.
The group lead by Stefan Maier was ranked �rst in the 
‘Emerging Threats and New Frontiers in Global Health’ 
category with their project to share COVID-19 tales and to 
empower those a³ected.

Integrating Sustainability in Di�erent Spaces
Preethi Thomas and Elzina Bala won the ‘Energy and 
Climate’ category. Their project IncSustain is an online 
platform that o³ers ways to integrate greener living into 
everyday life.

iNSci: A News Platform That Connects Scientists 
With the General Public
Group Chen convinced the jury in the ‘Open Science’ cat-
egory with a virtual space for dialogue between non-sci-
entists and researchers about science news.

Astroparticle Physics: Science Fascinating People
Kerstin Fehn and her group created a card game to teach 
the fascinating concepts of astroparticle physics to young 
and old – convincing the jury in the physics category.

Find more information on 
the winners, all groups, the jury and 

more on sciathon.org.

Emerging Threats and New Tools: 
New Approaches and Advancements to Address 
Future Global Health Issues
Chair: Stefan H.E. Kaufmann, Council Member 
Ulrich Schaible, Lindau Alumnus 1984
Julia Jansing, Lindau Alumna 2021

Energy and Climate:
New Ideas for Greener Energy and 
More Sustainable Industries
Chair: Heiner Linke, Council Member
Hartmut Michel, Nobel Laureate 1988
Lars J. Nilsson, Lund University

Unknown Frontiers in Physics: 
From Astrophysics to High Energy Physics and 
Particle Physics
Chair: Burkhard Fricke, fmr. Vice-President of the Council
Jürgen Kluge, Chairman of the Board of the Foundation
Kathrin Göbel, Lindau Alumna 2016

How Can Open Science Improve the Public’s Trust 
In Science?
Chair: Helga Nowotny, Vice-President of the Council
Elizabeth H. Blackburn, Nobel Laureate 2009
Tarek Besold, DEKRA Digital

https://sciathon.org
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New Platform for Our Community

Introducing the  
Lindau Mentoring Hub
The new app, developed in a bottom-up approach, gives Lindau Alumni 
a new opportunity to connect with mentors or give back to the 
community by working with mentees.

The development of the Lindau Mentoring Hub started at 
the �rst Lindau Online Sciathon 2020: Ten Lindau Alum-
ni, young scientists and young economists represent-
ing 14 countries came together to work on the exciting 
idea of developing a mentoring platform for (aspiring) 
academics and scientists. The group was led by Michael 
Bogdan Mărgineanu, who pitched the project based on an 
initiative he started in his home country Romania to help 
identify mentors for high school and university students 
interested in biomedical research. 

At the end of the 48-hour event, the group had de-
veloped a proposal for a volunteer-based global online 
platform that aims to support students and early career 
researchers from all backgrounds. The proposal planned 
to utilise the strengths of the Lindau community and ad-
dressed �ve of the goals of the Lindau Guidelines: support 
talent worldwide (Goal 1), communicate science to socie-
ty (Goal 2), engage in education (Goal 3), share knowledge 
(Goal 4) and cooperate globally on global problems (Goal 
5). The proposal convinced the expert jury, and Group 
Mărgineanu won �rst prize in the Implementing the Lin-
dau Guidelines category. 

The Lindau Nobel Laureate Meetings share the group’s 
belief in the value of mentoring and the potential of the 
Lindau Alumni community. Thus, after the Sciathon, 
Group Mărgineanu and the Executive Secretariat agreed 
to collaborate to create a global, open-source mentoring 
platform as a strategic next step in the Lindau Alumni in-
itiative. After an exploratory phase in the winter 2020/21, 
the Lindau Nobel Laureate Meetings and Team Mentor-
ing Hub started developing the software platform from 

the ground up, working with Dutch-Romanian software 
development company BusyMachines. Lindau Alumni 
could sign up for early access to the site in time for the 
second Lindau Online Sciathon this September. 

The goal of the new Lindau Mentoring Hub, launched 
in November 2021, is to make sure that Lindau Alumni, 
young scientists and young economists have access to 
support and guidance. From the start, the Lindau Men-
toring Hub addresses a variety of cases, including short-
term advice and longer-term career development men-
toring, and mentoring topics, including transitioning 
between academia and industry or diversity in science. 
Leading up to the next nomination and application pro-
cess in 2022, potential applicants will be able to see advice 
from Lindau Alumni on the process. 

 One of the strengths of the Mentoring Hub is that it 
allows users to assume a dual role: Lindau Alumni can 
sign up for the new platform to seek advice as a mentee, 
to share advice as a mentor – or to do both. This allows 
former and future participants of the meetings in all ca-
reer-stages to �nd value in the mentoring platform. The 
user-friendly, browser-based digital platform utilises a 
powerful search function to allow mentees to �nd suita-
ble mentors. Once connected, mentors and mentees can 
use the built-in communication features, including video 
or audio calls, a messaging system and calendar, to sched-
ule meetings and have conversations. 

As an additional strength, the Lindau Mentoring Hub 
includes a resource library. Mentors can choose to share 
video recordings with the community, creating a grow-
ing advice database which, over time, will reduce repeti-

tive questions and will give mentors and mentees more 
time to address individual aspects. A detailed feedback 
system and abuse prevention feature, combined with a 
code of conduct developed by Team Mentoring Hub and 
the Executive Secretariate, ensures the safety and quality 
of the mentoring platform. 

In line with the Lindau Guidelines, the Lindau Men-
toring Hub is based on open-source code and is ready to 
be released in an open repository, making it one of the 
�rst open access mentoring platforms worldwide. While 
initially an exclusive o³er for the community of the Lin-
dau Meetings, the Mentoring Hub will hopefully be uti-
lised by other research communities to support talent 
worldwide.

The Lindau Mentoring Hub is run by the Lindau Nobel 
Laureate Meetings and the original Sciathon group: Greta 
Babakhanova, Frady Gouany, Ella Kasanga, Caroline Kijo-
gi, Krishna Maremanda, Michael Bogdan Mărgineanu, 
Iris Odstrcil, Kwadwo Asare Owusu, Aderonke Sakpere 
and Raisa Sherif. The Executive Secretariat will organise 
events and other o³ers for mentors and mentees as part 
of the Lindau Alumni initiative. The Lindau Nobel Lau-
reate Meetings and Team Mentoring Hub gratefully ac-
knowledge the support of the Dieter Schwarz Foundation 
for the development of the platform. All Lindau Alumni 
are encouraged to join the platform. 

Behind the scenes of the Mentoring Hub project presentation during #LINO70

All Lindau Alumni can now sign up for 
the Lindau Mentoring Hub.

The search page of lindau.mentoringhub.org

https://lindau.mentoringhub.org


107

The German edition 
of the Nobel Posters is 
one of our popular 
o³ers for schools.
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Inspiring Lindau

Galaxies and Black Holes

This year’s meeting started o³ with a public lecture by 
Nobel Laureate Reinhard Genzel. He invited interested 
Lindau citizens to join him on his captivating journey 
through the galaxies via livestream. Genzel was awarded 
the Nobel Prize in Physics 2020 jointly with Andrea Ghez 
"for the discovery of a supermassive compact object at 
the centre of our galaxy”. Since the 1990s, they have been 
mapping the stars’ orbits around Sagittarius A*, a bright 
radio source at the centre of our galaxy. To see through 
the Earth’s atmosphere and the huge clouds of interstel-
lar gas and dust, they developed new methods and used 
the world’s largest telescopes. With the help of more sen-
sitive light sensors and better optics, they were able to 
determine the stars’ positions more accurately. The ellip-
tical orbits of the stars reveal how they are a³ected by an 
invisible and very heavy object. This is the most convinc-
ing evidence yet that there is a supermassive black hole at 
the centre of our galaxy.

Explore the darkest secrets of our universe 
(for the Lindau audience in German).

Presentation
Reinhard Genzel, Director at the Max Planck Institute for 
Extraterrestrial Physics in Garching, Germany, and Pro-
fessor at the University of California, USA

Moderator
Rainer Blatt, Member of the Council and scienti�c chair-
person of the Lindau Meetings dedicated to physics, Pro-
fessor of Experimental Physics at the University of Inns-
bruck and Scienti�c Director at the Institute for Quantum 
Optics and Quantum Information (IQOQI) of the Austrian 
Academy of Sciences (ÖAW)

Explaining the Nobel Prizes

During the 11th edition of the Lindau Matinee the speakers 
explained the latest Nobel Prize science to the local audi-
ence from afar due to the online format. This was more than 
compensated for by the fact that two of them knew the 
Laureates up close – as members of their research teams.

The Nobel Prize in Physics:
Roger Penrose for the discovery that black hole formation 
is a robust prediction of the general theory of relativity 
and Reinhard Genzel, Andrea Ghez for the discovery of a 
supermassive compact object at the centre of our galaxy
Hannah Übler, Lindau Alumna 2019, PhD Candidate in 
the team of Reinhard Genzel at the Max Planck Institute 
for Extraterrestrial Physics 

The Nobel Prize in Chemistry:
Emmanuelle Charpentier, Jennifer A. Doudna for the 
development of a method for genome editing
Enrique Lin Shiao, Lindau Alumnus 2018, Postdoctoral 
Research Fellow in the team of Jennifer A. Doudna

The Nobel Prize in Physiology/Medicine:
Harvey J. Alter, Michael Houghton, Charles M. Rice for 
the discovery of Hepatitis C virus
Stefan H.E. Kaufmann, Director Emeritus at the Max 
Planck Institute for Infection Biology in Berlin and at the 
Max Planck Institute for Biophysical Chemistry in Göt-
tingen, Professor of Microbiology and Immunology at the 
Charité, Berlin, as well as scienti�c chair for Physiology/
Medicine at the Council for the Lindau Meetings 

Sveriges Riksbank Prize in Economic Sciences 
in Memory of Alfred Nobel:
Paul R. Milgrom, Robert B. Wilson for improvements to 
auction theory and inventions of new auction formats
Klaus M. Schmidt, Professor of economics at Ludwig-
Maximilians-Universität München and scienti�c chair-
person for economics at the Council for the Lindau Meet-
ings 

Premiere for the Lindau Online Matinee

Moderation of the Lindau Matinee by Hendrik Groth, 
Editor-in-Chief, Schwäbische Zeitung

The 2021 Lindau Matinee 
is also available in 

the Lindau Mediatheque 
(in German).

Enrique Lin ShiaoHannah Übler

Klaus M. SchmidtStefan H.E. Kaufmann

https://www.mediatheque.lindau-nobel.org/videos/39162/public-lecture-reinhard-genzel/laureate-genzel?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
https://www.mediatheque.lindau-nobel.org/videos/38866/2021-matinee
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Integral Part of the Lindau Science Trail

Meet the Laureates on Their Pier

On the opening day of the 70th Lindau Nobel Laureate 
Meeting Reinhard Genzel inaugurated his entry on the 
Nobel Pier on the shore of the “Small Lake”. With this cer-
emony the Nobel Laureate in Physics 2020 became part 
of the installation that brings together almost 400 Nobel 
Laureates in one place. All Nobel Laureates who partici-
pated in a meeting are named together with the year of 
their award and their �rst visit to Lindau on their person-
al bar in the guardrail. One of them is Charles H. Townes, 
whom the recently rewarded Laureate regards as his “sci-
enti�c father”:  Reinhard Genzel was very happy to �nd 
the name of the Nobel Laureate 1964 in Physics at the pier 
and to �nd his own bar not far away.

Located near the meeting venue Inselhalle the pier is an 
attractive site both for residents as well as visitors to the 
island of Lindau. The Nobel Laureate Pier was realised 
thanks to the support of the Beisheim Stiftung and the 
City of Lindau and can also be visited digitally to learn 
more about the research behind the prizes.

The Lindau Nobel Laureate Pier as a central station of the local Science Trail  
gathers together all Laureates who have ever participated in a meeting – with one  
new entry from summer 2021.

Search for the names 
of Nobel Laureates 

on the pier.

Reinhard Genzel upon discovering 
his 'scienti�c father'

Gianfranco Antonio Calabretti, Member of the Foundation Board, Deputy Chairman, 
Prof. Otto Beisheim Stiftung, with Countess Bettina Bernadotte and Jürgen Kluge

Lindau Science Trail website

Extended Lindau Science Trail

Two More Stations

Throughout Lindau, 18 stations o³er background infor-
mation in English and German about the people behind 
the Nobel Prizes. The content of the pylons is connected 
to the place where the station is located. For example, the 
new station ‘Reutiner Bucht’ can be found in a small na-
ture reserve on the shore of Lake Constance and provides 
information about the topic of water. Ada Yonath and Pe-
ter Agre, Laureates who contributed to the 2021 meeting 
programme, are presented among others with their re-
search linked to water-related �elds. 

The second new station is near the Inselhalle, the 
venue of the Lindau Meetings, and provides information 
about the idea behind the Nobel Prize and the �rst scien-

tists to become Nobel Laureates at the beginning of the 
20th century. Both stations are now integrated to the app 
for the Lindau Science Trail. Using a smartphone and QR 
codes, you can �nd additional information on all the py-
lons.

The website wissenspfad.de was redesigned recent-
ly and presents various ways to experience the Lindau 
Science Trail: on site in Lindau, on your smartphone with 
the app, or in the form of the ‘Virtual Science Trail’ at 
home.

The regular presence of Nobel Laureates has left visible traces in Lindau:  
The Lindau Science Trail winds its way through the town and invites citizens  
and visitors to learn more about the researchers. Two more stations have now  
completed the path which is also featured in an app.

What is your favourite 
way to explore the 

Lindau Science Trail?

Nobel Laureates featured on the 
most recent pylon referring to the 
topic of water.

http://wissenspfad.de/?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
http://wissenspfad.de/name-app/index.html?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Mini Lecture: COVID-19
This three-part �lm discusses the role of science during 
the COVID-19 pandemic. Since the discovery of the virus 
in late 2019, science has received unprecedented atten-
tion, which has contributed to great pressure on research-
ers to identify e³ective solutions, particularly in their role 
as policy advisors. Learn more about the essential role of 
international collaboration and the three cornerstones 
that may help science to respond more successfully to 
future crises. 
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Educational Outreach

Teaching Material for  
Use in School

Topic Cluster on Gene Editing
Starting with the most topical �ndings of Emmanuelle 
Charpentier and Jennifer Doudna with CRISPR/ Cas9, 
this Topic Cluster maps the rich scienti�c history of gene 
editing. While of course exploring the bene�ts of gene 
editing, the Topic Cluster also addresses the profound 
ethical questions regarding the subject.

The Lindau Mediatheque

Sparking Public Fascination  
for Science

With content dating back to 1952, the Lindau Media-
theque o³ers a far-reaching historic perspective on the 
development of major research traditions in the areas of 
natural and social sciences. The mediatheque’s numer-
ous original recordings, images and videos represent a 
unique multimedia treasure trove. Each year, new scien-
ti�c content in various media formats is edited  for di³er-
ent audiences. 

One can not only �nd an overview of the 70-year his-
tory of the Lindau Meetings, but also research pro�les 
of Nobel Laureates, their Life Paths (‘Penzias Painting’) 
and virtual tours through their laboratories in Nobel 
Labs 360°. Topic Clusters are dedicated to special subjects 
and provide a compact historic overview of the available 
material. Following a contemporary didactic approach, 
the mediatheque is enriched with short, animated 
videos outlining key issues of science in a fashion that is 
both educational as well as entertaining. Much of the con-

Find your favourite piece 
of content in the 

Lindau Mediatheque.

tent is well-suited for use in schools, as it conveys scientif-
ic topics in an accessible and comprehensive manner. The 
content is produced in cooperation with an established 
network of expert authors.

Thirteen years after being brought into existence, the 
Lindau Mediatheque will be renewed to keep pace with 
contemporary usability criteria. The new interface is de-
signed to provide an experience that is consistent with 
the overall online presence of the Lindau Meetings. The 
goal of the relaunch is obvious: presenting scienti�c con-
tent in an attractive manner that makes it even more eas-
ily accessible for di³erent target groups.

Teaching Guides
Teaching Guides are pedagogic, bilingual units (German/
English) enhanced with appropriate worksheets, �lms 
and methodologies. The lessons support students in ac-
quiring a deeper understanding of competencies in the 
�elds of natural and social sciences as well as economics. 
This year’s Teaching Guides illuminate the key principles 
of black holes and exoplanets.

The continual development of the content in the Lin-
dau Mediatheque aims to provide a unique learning 
infrastructure and research source for scientists, teachers, 
students and those fascinated by science. Nearly 800 orig-
inal lectures by Nobel Laureates are featured, including the 
talks, debates and conversations held during #LINO70. As 
in previous years, new Mini Lectures, Topic Clusters and 
Teaching Guides were produced based on the growing col-
lection of video material from the Meetings.

https://www.mediatheque.lindau-nobel.org/?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Online Science@School

Lessons of a Di�erent Kind
“The most important thing in any industry is to follow your interests. If possible,  
you shouldn't compromise and start with jobs that you don't really stand up for.  
If you work on the topics that are close to your heart, it is much easier to cope  
with the busy day-to-day life in research.” – Heiner Linke

The educational outreach activities of the Lindau Nobel
Laureate Meetings aim to spark interest in research 
and science among the younger generation. For this 
reason, the Council organises an annual school visit 
with a dialogue between a scientist and high school 
students from the four-country region of Lake Constance. 
After last year’s success, the second edition of Online 
Science@School brought together students from 
16 schools to attend the online lecture by Professor 
Heiner Linke, nanoscientist and member of the Council 
for the Lindau Nobel Laureate Meetings.

Linke, who was born in the surroundings of Lake Con-
stance, is Professor for Nanophysics at the Physics De-
partment and Deputy Dean of the Faculty of Engineering 
(LTH) at Lund University, Sweden. In his exciting lecture, 
the students were given an insight into a world that can-
not be grasped with the human eye alone. 

Learn more about 
where we can �nd ‘nano’ 

in our everyday lives.

How big are nanoparticles and what special properties 
do materials have when they exist as very small par-
ticles? What are nanoscientists working on and what 
opportunities for climate, health and society does this 
key technology of the 21st century o³er? Linke answered 
these and many other questions about the fascinating 
profession of a scientist during the event. In line with 
health regulations, some students were able to watch the 
lecture collectively from their classrooms.

New Publications on Nobel Laureates

Their Words, Photos and Drawings
While branching out extensively into online activities, the Lindau Nobel Laureate  
Meetings did not neglect their print publications either. Some of these are new editions 
of established works, but one new book was also published.

At the end of May, ‘Nobel Life – Conversations with 
24 Nobel Laureates’ was published. Its Author Stefano 
Sandrone, a neuroscientist working at Imperial College 
London, was so inspired by participating in the 64th Lin-
dau Meeting that he continued his exchanges with the 
Laureates by conducting interviews with them which 
were arranged by the Executive 
Secretariat. Advance praise for 
the book came from Magda-
lena Skipper, Editor in Chief of 
Nature, former ERC President 
Helga Nowotny and Anders 
Bárány, former Deputy Di-
rector of the Nobel Museum, 
among others. 
ISBN: 978-1-108-83828-3

In cooperation with the Nobel Prize Museum and with 
Klaus Tschira Stiftung as principal funder, there will soon 
be a new and much enlarged 2nd edition of the ‘Sketch-
es of Science’. In his photos, Volker Steger captures the 
spontaneity and creativity of the Nobel Laureates and 
the enthusiasm of these outstanding scientists as they 
graphically represent ideas or discoveries that won them 
the Nobel Prize. An exhibition of about 40 photos of the 
series was launched at the Nobel Prize Museum in Stock-
holm in June 2012. Now, almost 10 years later and with 
many exhibits on di³erent continents, the second edi-
tion of the art book will feature 120 laureates and comes 
with accompanying texts by Adam Smith, Chief Scientif-
ic O²cer at Nobel Prize Outreach. During the 70th Lindau 
Meeting some of the photographs were presented on the 
facade of the Inselhalle – creating the impression that the 
Laureates were themselves in attendance in Lindau.

Also in preparation and in a new and updated edition, 
‘Ingenious Encounters’ will be published by Steidl Books 
(printed also in German: ‘Geniale Begegnungen’, ISBN 
978-3-95829-718-0). As soon as the pandemic allowed it, 
Berlin photographer Peter Badge continued his project 
‘Nobel Laureates in Portrait’, which he started in 2000, 

and he is now 
able to present 
the most recent 
Laureates from 
2020 and 2021. 
As in the �rst 
edition, the sec-
ond one is a col-
laboration with 
author Sandra 
Zarrinbal.

https://www.mediatheque.lindau-nobel.org/videos/39316/online-scienceschool-2021?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021
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Communications

Regional, National, Global
Video Productions

70 Years – with ‘Bonus Tracks’

In the run-up to the meeting, the opening �lm was the 
focus of this year's video productions, which of course 
was to tell the 70-year history of the Lindau Nobel Laureate 
Meetings. Film text and photos were also prepared for an 
up-to-date short history on the website. 

During the meeting, TV interviews by our media part-
ner ARD-alpha with Nobel Laureates were again on the 
agenda – remotely this year as well. Thanks to the produc-
tion company’s months of experience, however, this time 
the technical e³ort was comparatively low. What still had 
to be navigated was the coordination between di³erent 
time zones. Also in between programme sessions, young 
scientist Lorenz Adlung talked to Brian Malow about his 
path to the Lindau Meetings, his research on systems im-
munology, his new lab in Hamburg, science slams as well 

as the importance of outreach and networking. Another 
interesting ‘bonus track' is a conversation between mu-
sician Wade Schuman of Hazmat Modine and Wolfgang 
Huang about the connection between science and music 
and the scene in New York during the pandemic.

Henry A. Kissinger’s interest in an exchange with No-
bel Laureates in physics led to another opportunity: for 
his current book together with Eric Schmidt (formerly 
Google/Alphabet) and Daniel Huttenlocher (MIT) on AI 
he also turned his mind to quantum physics. At his re-
quest, the Lindau Nobel Laureate Meetings gathered 
some of the �nest minds from the world of physics and 
technology to discuss the challenges faced by scientists 
and statesmen of the future. Excerpts from this exchange 
were published in the Lindau Mediatheque.

Mainau Declaration 2015, shown during the opening �lm Nobel Laureate Donna Strickland interviewed 
by Sybille Anderl for ARD-alpha

Young scientist Lorenz Adlung Rainer Blatt moderated the exchange of Nobel Laureates Henry A. 
Kissinger with David J. Gross and William D. Philipps

1 Schwäbische Zeitung 
2 Frankfurter Allgemeine Zeitung 
3 Expo 2020 Dubai book

In spring, the focus of communications work was on the 
fundamental redesign of the Lindau Meetings’ branding. 
The new concept will also be applied to the individual 
disciplines in the coming years.

Almost 100 journalists were accredited online for 
the anniversary meeting, with a focus on various publi-

cations in South America this year. After a year’s break, 
and thanks to the commitment of our partner Rolex, 
a supplement in the Frankfurter Allgemeine Zeitung 
could be realised again. On a regional level, we succeeded 
in positioning the meeting in the context of the recent 
debate on the role of science in times of COVID-19. And 
internationally, Lindau was mentioned in the tributes to 
the death of Edmond H. Fischer, for example in the New 
York Times and Washington Post.

Finally, there were good opportunities to highlight 
the tradition of the meetings in guest contributions. The 
Expo 2020 Dubai book ‘World Majlis: The Essays – Conver-
sations about Innovation and our Future’ and the ‘Future 
Navigator 2022’ by the Roman Herzog Institute are wor-
thy of particular mention.

3

1

2
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lindau-nobel.org

Facelift for our Website

The website of the Lindau Nobel Laureate Meetings is the 
�rst point of contact for practically everyone who is in-
terested in learning more about the meetings. As the 70th

Lindau Meeting was conducted online, this was the per-
fect occasion to relaunch lindau-nobel.org and create an 
up-to-date online presence – including revised graphics, 
an optimised menu structure as well as enhanced con-
tent in both English and German. The result is a stream-
lined website, which tailors information to our main 
stakeholder groups in the sections ‘Participation’ and 
‘Partners & Support’.

Several interviews with 
economists – Laureates and Lindau 

Alumni – on YouTube served as 
preludes for the 7th Lindau Meeting 

on Economic Sciences 2022.

The home page is the stage for all currently relevant 
topics regarding the Lindau Meetings: recently ad-
ded content, like news and blog posts, as well as calls to 
action, for example, to register for the Sciathon or to apply 
for the next meeting. What remains unchanged, however, 
is the ambition of our blog section to take up current 
scienti�c issues, for example, the research behind newly 
awarded Nobel Prizes. For everyone interested in science 
and the stories behind the meetings, following the blog 
is the perfect way to stay abreast of the current develop-
ments. Regularly published articles also portray partici-
pants of the meetings or the research of Lindau Alumni.

Social Media

From #LINO70 to #LINO22 
Connecting people and sharing ideas is at the core of the Lindau Meetings’  
mission. In 2021, the contact with our community through social media and on  
other digital platforms has proven to be truly crucial.

Close to 11,000 Lindau Alumni, young scientists, young 
economists, partners and other interested users follow 
us on Twitter. Around the virtual #LINO70, engaging 
our community in this digital space was particularly im-
portant. We are already looking forward to exchanging 
thoughts and memes for #LINO22 and #LINOEcon. 

About 16,500 users like the Lindau Nobel Laureate 
Meetings on Facebook. Key sessions of the 70th Lindau 
Meeting were livestreamed on our page, as were the Scia-
thon events. We update our community on news from Lin-
dau year-round and engage in discussions on science-re-
lated topics. 

Our community on LinkedIn, the networking plat-
form for professionals, continues to grow. The Lindau 
Meetings’ page is a great way to create and maintain re-
lationships with partners and friends of Lindau – and par-
ticularly to reconnect with Lindau Alumni. Throughout 
the year, we continuously share news, videos and other 
related content.

More and more young scientists and alumni are engag-
ing with us on Instagram, sharing snapshots made during 
#LINO70 from their homes and o²ces as posts and inter-
active Instagram stories. Several times a week, we share 
visual highlights from past Lindau Meetings, new blog 
posts and other digital content. 

The performances by the Lindau Virtual Orchestra 
and the Lindau Virtual band are highlights on our You-
Tube channel this year. Also available is bonus material 
from the 70th Lindau Meeting, such as interviews with 
young scientist Lorenz Adlung and musician Wade 
Schuman of Hazmat Modine. New Mini Lectures supple-
ment our educational content on a platform widely used 
by a younger audience. 

https://lindau-nobel.org
https://youtube.com/c/LindauNobelLaureateMeetings
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Council and Foundation 
preserve the idea of 
the founders and 
the tradition of 
the meetings.
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Foundation Lindau Nobel Laureate Meetings is 20 

Well on the Way to  
Self-Sustainability
The 70th Lindau Meeting was not the only anniversary commemorated this year in  
Lindau: The Foundation Lindau Nobel Laureate Meetings has now been in existence for 
20 years. This body has been instrumental in providing a solid bedrock for the meetings, 
which will be especially important for the times to come. – By Nikolaus Turner 

If we want to secure the future of the  
Lindau Nobel Laureate Meetings, we must 
start by reminding ourselves of the origins 
and history of this unique institution.  
The Lindau Meetings were conceived as  
a European initiative for reconciliation  
and scienti�c dialogue in the aftermath of  
World War II. The Lake Constance region is 
not only a cradle of European culture,  
it has also always been a site of intellectual 
ferment, reaching well beyond national  
borders.”
Wolfgang Schürer, Honorary Chairman and  
Chairman of the Board of Directors 2000–2015

Extra-curricular events, such as the  
Lindau Nobel Laureate Meetings, play a  
pivotal role in boosting young people’s  
enthusiasm for natural sciences. The  
transfer of knowledge occurs in an un-
strained environment. But what is more  
important is the informal connection  
of Nobel Laureates as role models with 
young top talents.
Jürgen Kluge, Chairman of the Board of 
Directors of the Foundation

Like the history of the Lindau Meetings, the Foundation’s 
success is very closely linked to the outstanding commit-
ment of dedicated individuals. The Nobel Laureate Meet-
ings and their concept are associated with their founders, 
but they would be equally inconceivable without the No-
bel Laureates. They come to Lindau for no fee and make 
themselves available to the young scientists, not only 
through their lectures but also by o³ering their time to 
exchange ideas and to meet them in person. For 20 years, 
however, their enthusiasm has even gone far beyond 
that: neither the existence of the Foundation nor its fur-
ther development are imaginable without the continued 
dedication of the Nobel Laureates.

In the year 2000, 50 Nobel Laureates broke the �rst 
ground for the Foundation on the occasion of the 50th

Lindau Meeting. As initial founders they paved the way, 
also in honour of Count Lennart Bernadotte, the spiritus 
rector of the meetings since 1951, who convoyed the �rst 

steps as Honorary President together with Roman Her-
zog, former President of the Federal Republic of Germany. 
The willingness of these Laureates to support the con-
cept and to provide the Council’s fundraising e³orts with 
a Foundation and its endowment as a stabilising basis 
signalled the beginning of the Foundation. These begin-
nings just like the dedication of the Foundation’s Board 
tipped the scales for success, in particular the Board’s �rst 
Chairman Wolfgang Schürer. He made it his job to ensure 
that the internationalised meeting with its unique elan 
be �rmly anchored within the heart of Europe.

Whereas the main focus during the early days was 
on German-speaking Europe, with the �rst participants 
coming from the countries neighbouring Lake Constance 
(Austria, Switzerland and Germany), by the year 2000, 
Sweden, France, the United Kingdom and other European 
countries as well as the United States had also gradually 
been incorporated. These days, top talents from around 

The Board of the Foundation: Jürgen Kluge (Chairman), Nikolaus Turner (Managing Director), Wolfgang Lubitz (permanent guest as 
Vice President of the Council), Reinhard Pöllath, Countess Bettina Bernadotte, Thomas Ellerbeck – former members from its inception 
were Wolfgang Schürer (founding Chairman 2000–2015), Countess Sonja Bernadotte (2000–2008†), Werner F. Ebke (2005–2012) 
and Ludwig E. Feinendegen (2000–2005)
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100 countries take part in the meetings and all �ve conti-
nents are represented. This development is being further 
pursued through Memoranda of Understanding agree-
ments with academic partners, a task for the Foundation 
also in the years to come. 

Since Professor Jürgen Kluge assumed the chairman-
ship in 2015, the Foundation has been pursuing a 10-year 
strategy of self-sustainability with regard to its capital. 
The starting point at that time was €43m, which is to be 
doubled by 2025. The development so far is in line with 
this plan, despite the recent medical, societal, economic 
and �nancial challenges. A further goal is to reach an en-
dowment of €100m in order to achieve complete �nan-
cial independence for the Lindau Meetings. In addition 
to the further development of the pandemic, the issue of 
in´ation is likely to play a role again in the medium term 
– possibly with higher interest rates on the capital mar-
kets again at a later date. 

The increasing number of Nobel Laureates serving 
as members of the Founders’ Assembly is mirrored by 
the increase in the Foundation’s capital: 358 members 
in autumn 2021 mean on average 10% more Laureates 
each year since the Foundation was established. When 
so many have committed themselves and associate 
their impeccable names with the Foundation’s work, it is 

thanks to the great concept, its implementation and not 
least owing also to its continuous success and achieve-
ments.

In addition to the �nancial support for the meet-
ings, the Foundation’s work also includes concrete pro-
jects within the framework of the Lindau Outreach 
Programme and its Mission Education. The photo series 
‘Nobel Laureates in Portrait’ and the Lindau Mediatheque 
with its over 1,000 audio and video recordings of lectures 
are worthy of particular mention in this regard. The most 
recent project made possible by the Foundation’s net-
work is the Mentoring Hub platform, which will further 
intensify cooperation in the Lindau Alumni community 
from autumn 2021 (see p. 104). 

Each of the Foundation’s activities is characterised by 
giving and taking. The reciprocal value of the work done 
by all those involved, whether they gave their personal 
time, provided �nancial resources or contributed ideas, 
can be measured in terms of the participants’ enthusi-
asm as well as in the high levels of profound satisfaction, 
which regularly results in continuing involvement. This 
is how we can explain the 70 years of dedication of all 
previous and current individuals who are involved with 
the Lindau Meetings, dedication which will continue into 
the future.

acatech – Deutsche Akademie der Technikwissenschaften e.V. | 
ADC Automotive Distance Control Systems GmbH | Alcoa Inc. | 
Alexander and Katalin Dembitz | American Chemical Society | 
Andreas Büchting | AnneMarie Lynen | Artur Fischer | Artur 
Schwörer | Astrid and Carl-Thomas Epping | Avina Foundation | 
Bert Sakmann | Brian P. Schmidt | Charles Townes | Christian de 
Duve | Christopher Schlä³er | Daniel and Greta Wilm | Delbrück 
& Co KG aA | Deutsche Messe AG | Deutsche Telekom AG | DSM 
Nutritional Products Ltd | ETO GRUPPE | Eva Lynen | Familie Franz 
Karl Hein | Familie Graf Lennart Bernadotte af Wisborg | Fondazione 
Fidinam | Fresenius SE & Co. KGaA | Gary L. and Fang Bridge | 
George Pinto | GfK-Nürnberg e.V. | GfK SE | Goldman Sachs 
International | Heinz and Heide Dürr Stiftung | Hendrik Leber and 
Claudia Giani-Leber | Herbert and Irmgard Lütkestratkötter | 
Hilti Foundation | Hovalwerk AG | IHK Schwaben | Innovative 
Business Foundation Ltd. | Ivoclar Vivadent AG | Jack Steinberger | 

Bertarelli Foundation | Carl-Zeiss-Stiftung | Fürstentum 

Liechtenstein | Linde AG | Lonza Group AG | McKinsey & 

Company, Inc. | Monika and Wolfgang Schürer | Novartis 

International AG | NRF Singapore | Siemens AG | 

Südwestmetall Verband der Metall- und Elektroindustrie 

Baden-Württemberg e. V. | Swiss Re Ltd | The OPEC Fund for 

International Development | Verein der Bayerischen 

Chemischen Industrie e.V. | Volkswagen AG

and the Friends of the Foundation

Principal Maecenates
Klaus Tschira Stiftung gGmbH | Mars, Incorporated

China-Singapore Guangzhou Knowledge City Investment 

and Development Co., Ltd | Deutsche Telekom Stiftung | 

LafargeHolcim Ltd. | VDI Verein Deutscher Ingenieure e.V.

AstraZeneca plc | Audi AG | Bayer AG | Deutsche Bank AG | 
Dr. Ing. h.c. F. Porsche AG | Ecoscientia Stiftung | EnBW 
Energie Baden-Württemberg AG | Freistaat Bayern – 
Bayerisches Staatsministerium für Wissenschaft und 
Kunst | Lockheed Martin Corporation – Lockheed 

Contributors to the Foundation’s Endowment since 2000

Donors

Alexander S. Onassis Public Bene�t Foundation | Boehringer 
Ingelheim GmbH | Cabot Corporation | Carl Zeiss AG | Croucher 
Foundation | Fondazione Cariplo | Hansjörg Wyss Medical 
Foundation | Jacobs Foundation | Jörnvall Foundation | 

Principal Donors

Patrons

Principal Patrons

Maecenates

Development of the Foundation’s Endowment (in €m as per year’s end)

Following its establishment in June 2000 – initial assets: €51,129.18 (100,000 DM)

Environmental Systems & Technologies Co. | Microsoft 
Corporation | Robert Bosch GmbH | Rolex SA | RWE AG | 
SAP SE | Thomas Schmidheiny | vbm – Verband der 
bayerischen Metall- und Elektroindustrie e.V.

Klaus and Renate Gehrig | LGT Group Foundation | maxingvest ag 
(Tchibo Holding AG) | Merck KGaA | Synthes-Stratec Inc./DePuy 
Synthes | Verband der Chemischen Industrie e.V. (VCI)

Jerome Karle | Joachim and Bärbel Milberg | Johann Deisenhofer 
and Kirsten Fischer Lindahl | John Robin Warren | Jörn Wilkening | 
Josef Ackermann | Jungbunzlauer AG | Kenora Vermögens-
verwaltung GmbH | Lemann Foundation | Leopoldina – Nationale 
Akademie der Wissenschaften | Lyndon L. Olson and Mrs. Olson | 
Maja Dornier | Martin Hellwig | Matthias and Katja Hentzen | 
N.N. | Paul Crutzen | Paula Jean Hirsch | Peter D. Dornier | PwC Price-
waterhouseCoopers AG | Ravensburger AG | Richard C. Barker | 
Robert Stolze | Ruth Schilling | Sal. Oppenheim jr. & Cie. AG & Co. 
KGaA | Salus Charity Foundation | Schindler Aufzüge AG | 
Simon W. and Alice I. Newman | Simone Bagel-Trah | Sparkasse 
Memmingen-Lindau-Mindelheim | Sparkassenverband Bayern | 
Stiftung GAMBIT | Stiftung Hilfe zur Selbsthilfe | The Bert L. and 
N. Kuggie Vallee Foundation Inc. | UBS AG | Ulrich B. Stoll |
umantis AG | Zülow AG
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Ambassadors for the Cause of the Lindau Meetings

Honorary Senate
During the closing ceremony of the 70th Lindau Meeting, Dr Volkmar Denner,  
Chairman of the Board of Management, Robert Bosch GmbH, was appointed as  
Honorary Senator of the Foundation Lindau Nobel Laureate Meetings.

Members of the Honorary Senate – the most prestigious 
committee of the Foundation – function as advisors to 
the board and distinguished ambassadors for the cause 
of the Lindau Meetings. Each member of the Honorary 
Senate brings their formidable experience and expertise 
to bear on the goal of advancing the values and aims of Lin-
dau’s ‘Mission Education’, to which they are dedicated. Dr 
Denner epitomises this dedication to science, education as 
well as innovation through research, as Countess Bettina 
Bernadotte stated in her laudation:

“The Lindau Nobel Laureate Meetings have bene�ted 
for many years from Dr Denner’s love of science. Starting 
with the participation of the promising young scientist 
Volkmar Denner at the Physics Meeting in 1982, continu-
ing with a regular and enriching exchange ever since, to 
his current generous support.”

In his acceptance speech, Dr Denner stressed the im-
portance of open science and scienti�c progress, as well 
as his commitment to the meetings and their mission: 
“Being accepted into the Honorary Senate is a great 
honour for me and our company. Science becomes fruit-
ful for the bene�t of mankind when it does not remain 
in the ivory tower. That is why the appeals of the Nobel 
Laureate Meetings on climate protection, among others, 
are so important.”

Find all Members of 
the Honorary Senate on 

our website.

The Foundation

Founders’ Assembly

Paul R. Milgrom 
Laureate in Economic Sciences 
2020

Through their membership in the Founders’ Assembly, 
Nobel Laureates demonstrate their strong support for 
the Lindau Meetings. As of October 2021, 359 Nobel Laure-
ates constitute the assembly – these are the most recent 
additions:

Sir Roger Penrose
Nobel Laureate in Physics 
2020

Charles M. Rice
Nobel Laureate in Physiology or Medicine 
2020

Andrea Ghez   
Nobel Laureate in Physics 
2020

Robert B. Wilson
Laureate in Economic Sciences 
2020

The Foundation Lindau Nobel Laureate Meetings was established  
in 2000 by 50 Nobel Laureates. 

Klaus Hasselmann 
Nobel Laureate in Physics  
2021 

https://www.lindau-nobel.org/council-foundation?utm_source=qr-code&utm_medium=report&utm_campaign=annual-report-2021


129128 | Council and Foundation

Preserving the Past for the Future

The Hein Family Archive
At the end of September 2021, a long-cherished wish came true for the Lindau Nobel 
Laureate Meetings: after deliberation, Piet Hein and Beate Hein Bennett bequeathed 
their father's working archive from the early years of the meetings to the Foundation.

Two dozen carefully prepared folders with valuable orig-
inal documents from the founding years changed their 
location within Lindau and now have a place of honour 
in the o²ce of the Executive Secretariat. "We are pleased 
to be able to include the children of the co-founder Franz 
Karl Hein in the circle of our benefactors in memory of 
their father", said Countess Bettina Bernadotte, President 
of the Council. "Once you start rummaging through the 
records, you don't like to stop."

The Council and the Foundation are curious to see what 
new insights into the history of the Lindau Nobel Laure-
ate Meetings can be gained from correspondence, con-
cepts and personal notes. Materials of overriding impor-
tance are to be digitised and made available in the Lindau 
Mediatheque. Similarly, selected documents can be made 
accessible to the public as part of the new exhibition on 
the Lindau Meetings after the renovation of the 'Cavaz-
zen' Lindau City Museum.

Beate Hein Bennett 
and Piet Hein in 

the Video ‘The Spirit 
of Lindau’ (2012)

Seventy years after the �rst meeting of Nobel Laureates 
in Medicine in June of 1951 in Lindau, we are pleased to 
donate our father’s work archive to the Lindau Nobel 
Laureate Meetings. The archive contains his conceptual 
drafts of the organization of the meeting and his corre-
spondence with all the major participants. We are very 
grateful to Nikolaus Turner, Member of the Board of the 
Foundation, who spearheaded the idea of the donation 
and the ful�llment of transferring this �le of historical 
documents to the Foundation Lindau Nobel Laureate 
Meetings and appreciate the endorsement of Countess 
Bettina Bernadotte, President of the Council. 

An important wish has been ful�lled: the archive 
stays in Lindau, the city where it all started and has re-
mained. Being deposited in the Lennart-Bernadotte-
Haus, it physically brings the names of two initiators to-
gether, Count Lennart Bernadotte and Dr Franz Karl Hein. 

Professor Gustav Wilhelm Parade, medical colleague of 
our father and original co-planner with our father, re-
mained involved with the meetings but at a distance 
since he left Lindau already in 1951. 

The Hein archival documents are testimony to the 
remarkable courage, ingenuity, and far-sighted plan-
ning effort of the initiators to launch an internation-
al scientific meeting of such caliber six years after 
the ignominious collapse of Nazi Germany, the end of 
World War II and the Holocaust, and coinciding with 
the founding of the two republics of Germany in 1949 
while under the occupation of the Allied Forces – and 
all this in the ancient small island town of Lindau that 
embraced this unique event (with some persuasion 
of our father as one of the city councilors), originally 
co-financed it, and ever since then has been host for one 
week every year to the scientific world.

The Donation of the Franz Karl Hein Work Archive 1950–1957
By Piet Hein and Beate Hein Bennett

Some of the �les entailing historical treasures from the early years

Exhibition on the Lindau Meetings at the Lindau City Museum: 
Countess Bettina Bernadotte, Beate Hein Bennett and Piet Hein (2014)

https://www.mediatheque.lindau-nobel.org/videos/31193/the-spirit-of-lindau
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Organisation

Council and Foundation

Lennart-Bernadotte-Haus, Alfred-Nobel-Platz 1, Lindau

The Council
The non-pro�t Council for the Lindau Nobel Laureate Meetings was founded 
in 1954 to run the Lindau Meetings inaugurated in 1951. To organise the annual Lindau 
Meetings, the Council today maintains an executive secretariat based in the 
Lennart-Bernadotte-Haus on Lindau Island.

Honorary President 
Count Lennart Bernadotte 
af Wisborg †

Board
Countess Bettina 
Bernadotte af Wisborg 
President

Wolfgang Lubitz
Vice-President

Helga Nowotny
Vice-President 

Nikolaus Turner
Treasurer

O²ce of  
the Foundation
Nikolaus Turner
Managing Director

International 
Benefactor Relations
Franziska Castell

Secretariat
Diana Grenz 
(since 07/2021)

Margit Stützle 
(until 05/2021)

Executive Secretariat 
of the Council
Wolfgang Huang
Director

Conference  
Management
Susanne Wieczorek
Head and Deputy Director

Olivia Diener 
(until 09/2021)

Sabrina Lummer 
Nelly Bolg

Young Scientist  
Support and
Academic Partner 
Relations
Nadine Gärber
Head

Lara Nell

Sina Heer 
(since 04/2021)

Greta Meier 
(until 03/2021)

The Foundation 
The non-pro�t Foundation Lindau Nobel Laureate Meetings was established under German 
law in the year 2000 by 50 Nobel Laureates. Its main purpose is to ensure the continuance and 
further development of the Lindau Meetings. As of now, 359 Nobel Laureates have agreed 
to serve as advocates for the Lindau Spirit in the Founders’ Assembly.

Communications
Wolfgang Haaß
Head

Daniela Thiel

Christoph Schumacher 

Patricia Edema 

Carl Friedrichs
(04 – 09/2021)

Guest Relations,
Secretariat and  
Accounting
Anke Elben

Manuela Diepolder 
(since 04/2021)

Marion Möstel

Members
Rainer Blatt
Thomas Ellerbeck
(Spokesman)

Klas Kärre
Stefan H.E. Kaufmann
Jürgen Kluge
Heiner Linke
Hartmut Michel
Valeria Nicolosi
(since 10/2021) 

Torsten Persson
Reinhard Pöllath
Klaus Schmidt
Pernilla Wittung-Stafshede
(since 10/2021)

Corresponding  
Members
Lars Bergström
(until 06/2021)

Astrid Gräslund
Hans Jörnvall

Permanent Guests
Claudia Alfons
Christof Widmer

Honorary Presidents
Count Lennart Bernadotte 
af Wisborg †
Roman Herzog †

Honorary Chairman 
Wolfgang Schürer

Board of Directors
Jürgen Kluge
Chairman

Nikolaus Turner
Managing Director

Countess Bettina 
Bernadotte af Wisborg

Thomas Ellerbeck

Reinhard Pöllath



The opportunities for 
funding are as diverse 
as the people who 
contribute.



135134 | Council and Foundation

Grants, donations, funds and donations in kind from the 
meetings’ Signi¡cant Benefactors (Bayerisches Staatsmi-
nisterium für Wissenschaft und Kunst, Bundesministerium 
für Bildung und Forschung (BMBF), Dieter Schwarz Stiftung 
gGmbH, Klaus Tschira Stiftung gGmbH, Mars, Incorporated, 
Robert Bosch GmbH, Rolex SA), Principal Benefactors (AKB 
Stiftung – Stiftung der Familie Carl-Ernst-Büchting, BASF SE, 
Boehringer Ingelheim Stiftung, Else Kröner-Fresenius-Stiftung, 
Bundesministerium für Bildung, Wissenschaft und Forschung 
(BMBWF), Austria, International Lake Constance Conference 
(IBK), McKinsey & Company, Inc., Merck KGaA, National Re-
search Foundation, Singapore, Verband der Chemischen Indus-
trie e.V. (VCI), vfa, Verband forschender Pharma-Unternehmen), 
Benefactors (Christa und Hermann Laur-Stiftung, Continental 
Division Chassis & Safety, Lindau, Deutscher Akademischer 
Austauschdienst (DAAD), F. Ho³mann-La Roche AG, Fraunhofer-
Gesellschaft zur Förderung der angewandten Forschung e.V., 
Gabriele David, Lennart-Bernadotte-Stiftung, Lindau Tourismus 
und Kongress GmbH, Mainau GmbH, Max-Planck-Gesellschaft zur 
Förderung der Wissenschaften e.V. (MPG), Mineralbrunnen Tein-
ach GmbH, Ministerium für Wissenschaft, Forschung und Kunst 
Baden-Württemberg, Peter-Dornier-Stiftung, Peter und Traudl 
Engelhorn-Stiftung, PwC PricewaterhouseCoopers AG, Sparkasse 
Memmingen-Lindau-Mindelheim, Stadt Lindau (B), Stiftung 
van Meeteren, Susanne Schultz-Hector, The Nobel Foundation, 
Warth & Klein Grant Thornton GmbH & Co. KG, Wilhelm Sand-
er-Stiftung, Wilhelm und Else Heraeus Stiftung, Wissenschafts-
gemeinschaft Gottfried Wilhelm Leibniz e. V.), Contributors
(Alois Dallmayr KG, Curt Maria Medica, Mineralbrunnen Krum-
bach GmbH, Roche Deutschland Holding GmbH, SWS-Medicare 
GmbH, Tchibo GmbH), and from the Foundation Lindau Nobel
Laureate Meetings and the Förderstiftung für die Lindau 
Nobel Laureate Meetings with its Principal Maecenates (Klaus 
Tschira Stiftung gGmbH, Mars, Incorporated), Maecenates (As-
traZeneca, Bayer AG, Ecoscientia Stiftung, Freistaat Bayern – 
Bayerisches Staatsministerium für Wissenschaft und Kunst, 
Robert Bosch GmbH, Rolex SA, SAP SE, Thomas Schmidheiny, 
Verband der Bayerischen Metall- und Elektroindustrie), Princi-
pal Patrons (Bertarelli Foundation, Carl Zeiss Stiftung, Monika 
and Wolfgang Schürer, National Research Foundation, Singapore, 
Novartis International AG, Siemens AG, Südwestmetall – Ver-
band der Metall- und Elektroindustrie Baden-Württemberg e. V., 
Swiss Re Ltd, Verein der Bayerischen Chemischen Industrie e.V.), 

Preliminary Account 2021: Revenues

Patrons (LafargeHolcim Ltd, China-Singapore Guangzhou Knowl-
edge City Investment and Development Co. Ltd), Principal Do-
nors (Boehringer Ingelheim GmbH, Carl Zeiss AG, Croucher Foun-
dation, Hansjörg Wyss Medical Foundation, Jacobs Foundation, 
Jörnvall Foundation, maxingvest ag (Tchibo Holding AG), Merck 
KGaA, Synthes-Stratec Inc., Verband der Chemischen Industrie 
e.V. (VCI)), Donors (Alexander and Katalin Dembitz, Andreas 
Büchting, AnneMarie Lynen, Artur Fischer, Astrid und Carl-Thomas 
Epping, Bert Sakmann, Brian P. Schmidt, Charles Townes, Chris-
tian de Duve, Christopher Schlä³er, Continental Division Chassis 
& Safety, Lindau, Daniel and Greta Wilm, Edmond H. Fischer, ETO 
GRUPPE, Eva Lynen, Familie Franz Karl Hein, Familie Graf Lennart 
Bernadotte af Wisborg, Fondazione Fidinam, Fredy and Regula 
Lienhard, Fresenius SE & Co. KGaA, Gary L. and Fang Bridge, 
George Pinto, Hendrik Leber und Claudia Giani-Leber, Herbert 
und Irmgard Lütkestratkötter, Innovative Business Foundation 
Ltd., Jack Steinberger, Jerome Karle, Joachim and Bärbel Milberg, 
Johann Deisenhofer and Kirsten Fischer Lindahl, John Robin 
Warren, Jörn Wilkening, Lemann Foundation, Leopoldina Natio-
nale Akademie der Wissenschaften, Lindau Alumni Fund, Lyn-
don L. Olson and Mrs. Olson, Maja Dornier, Paul Crutzen, Paula 
Jean Hirsch, Peter D. Dornier, PwC PricewaterhouseCoopers AG, 
Richard C. Barker, Robert Stolze, Ruth Schilling, Salus Charity, 
Foundation, Schindler Aufzüge AG, Simon W. and Alice I. New-
man, Sparkasse Memmingen-Lindau-Mindelheim, Stiftung 
GAMBIT, Stiftung Hilfe zur Selbsthilfe, The Vallee Foundation 
Inc., Ulrich B. Stoll, Werner Arber, William E. and Sharon Moerner, 
Zülow AG, Zumtobel Lighting GmbH), anonymous endowment 
contributors and the friends of the Foundation and Lindau 
Alumni, as well as participant fees for young scientists (cov-
ering participation) taken over by nominating institutions.

Total Revenues                           1,929,105.76

Please note: The calculated revenues refer to the meetings and 
selected outreach projects. De�cits have been covered by the Foundation 
Lindau Nobel Laureate Meetings as guaranteed to the Council for 
the Lindau Nobel Laureate Meetings.

Preliminary Account 2021: Expenditures

Please note: The total expect-
ed costs include €515,780.13 of 
expected costs for September – 
December 2021. The budget 
does not include costs of 
the meeting covered directly 
by the Foundation.

Travel
Nobel Laureates
Young Scientists 
Media
Others

Lodging
Nobel Laureates
Young Scientists (Cancellation Fees)
Media
Others

Boarding
Nobel Laureates
Young Scientists 
Media
Others

Meeting Organisation
Scienti�c Programme & Selection of Young Scientists
Rental Fees Locations
Technical Equipment
Utilities & Services
Supporting Programme
Printed Matter
Expendable Items
Audio, Video & Web Productions
Science & Media Services
Platforms (Mediatheque, Alumni)
Website

Further Expenses
Telecommunications, Postage
IT Services, Hardware, Software
Accounting, Legal Advice, Insurances
Other Costs

Executive Secretariat
Sta³
O²ce Operating Costs
O²ce Supplies & Equipment

Expected Total Expenditures

(in Euro)

1,256.80
0.00
0.00

6,871.60

9,000.00
2,464.00

0.00
22,939.50

3,000.00
0.00
0.00

19,582.04

50,000.00
55,042.29

244,873.53
32,002.15
4,695.95

44,029.34
3,062.02

54,501.48
21,690.07

265,585.41
55,575.47

43,193.83
65,068.81
23,010.87
13,363.62

784,176.72
71,133.29
32,986.97

1,929,105.76
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Many Thanks to Our Supporters 

Contributors to the  
Foundation’s Endowment

Principal Donors

Bertarelli Foundation

Carl Zeiss Stiftung

Monika and Wolfgang Schürer

National Research Foundation, Singapore

Novartis International AG

Siemens AG

Südwestmetall – Verband der Metall- und 
Elektroindustrie Baden-Württemberg e. V.

Swiss Re Ltd  

Verein der Bayerischen Chemischen Industrie e.V.

Donors

Alexander and Katalin Dembitz
Andreas J. Büchting
AnneMarie Lynen
Artur Fischer
Astrid and Carl-Thomas Epping
Bert Sakmann
Brian P. Schmidt
Charles Townes
Christian de Duve
Christopher Schlä³er
Continental Division Chassis &
  Safety, Lindau
Daniel and Greta Wilm
Edmond H. Fischer
ETO GRUPPE 
Eva Lynen
Familie Franz Karl Hein
Familie Graf Lennart Bernadotte af
  Wisborg
Fondazione Fidinam
Fredy and Regula Lienhard
Fresenius SE & Co. KGaA

Gary L. and Fang Bridge
George Pinto
Heinz und Heide Dürr Stiftung 
Hendrik Leber and 
  Claudia Giani-Leber
Herbert and Irmgard Lütkestratkötter
Innovative Business Foundation Ltd.
Jack Steinberger
Jerome Karle
Joachim and Bärbel Milberg
Johann Deisenhofer and 
  Kirsten Fischer Lindahl
John Robin Warren
Jörn Wilkening
Lemann Foundation
Leopoldina Nationale Akademie
  der Wissenschaften
Lindau Alumni Fund
Lyndon L. Olson and Mrs. Olson
Maja Dornier
Martin Hellwig
Paul Crutzen

Paula Jean Hirsch
Peter D. Dornier
PwC PricewaterhouseCoopers AG
Richard C. Barker
Robert Stolze
Ruth Schilling
Salus Charity Foundation
Schindler Aufzüge AG
Simon W. and Alice I. Newman
Sparkasse Memmingen-Lindau-
  Mindelheim
Stadtwerke Lindau 
Stiftung GAMBIT
Stiftung Hilfe zur Selbsthilfe
The Bert L. and N. Kuggie Vallee
  Foundation Inc.
Ulrich B. Stoll
Werner Arber
William E. and Sharon Moerner
Zülow AG 
Zumtobel Lighting GmbH

Boehringer Ingelheim GmbH

Carl Zeiss AG

Croucher Foundation

Hansjörg Wyss Medical Foundation

Jacobs Foundation

Jörnvall Foundation

Klaus and Renate Gehrig

maxingvest ag (Tchibo Holding AG)

Merck KGaA

Synthes-Stratec Inc.

Verband der Chemischen 
Industrie e.V. (VCI)

Klaus Tschira 
Stiftung gGmbH

Mars, Incorporated

Principal Maecenates

AstraZeneca

Bayer AG

Ecoscientia Stiftung

Freistaat Bayern – 
Bayerisches Staatsministerium für
Wissenschaft und Kunst

Robert Bosch GmbH

Rolex SA

SAP SE

Thomas Schmidheiny

Verband der Bayerischen Metall- 
und Elektroindustrie

Maecenates

Principal Patrons

Patrons

China-Singapore Guangzhou Knowledge City 
Investment and Development Co., Ltd

LafargeHolcim Ltd.

and the Friends of the Foundation as well as anonymous endowment contributors

as of October 2021

137
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Supporters of the  
70th Lindau Nobel Laureate Meeting

AKB Stiftung – 
Stiftung der Familie Carl-Ernst-Büchting

BASF SE

Boehringer Ingelheim Stiftung 

Else Kröner-Fresenius-Stiftung

Bundesministerium für Bildung, Wissenschaft 
und Forschung (BMBWF), Austria

International Lake Constance Conference (IBK)

McKinsey & Company, Inc.

Merck KGaA

National Research Foundation, Singapore

Verband der Chemischen Industrie e.V. (VCI)

vfa, Verband forschender Pharma-Unternehmen

Bayerisches Staatsministerium 
für Wissenschaft und Kunst

Bundesministerium für Bildung und 
Forschung (BMBF), Germany

Dieter Schwarz Stiftung gGmbH

Foundation Lindau Nobel Laureate 
Meetings and their endowment 
contributors and Förderstiftung für 
die Lindau Nobel Laureate Meetings

Klaus Tschira Stiftung gGmbH

Mars, Incorporated

Robert Bosch GmbH

Rolex SA

Signi�cant Meeting Benefactors

Principal Benefactors

Benefactors

Christa und Hermann Laur-Stiftung

Continental Division Chassis & Safety, Lindau

Deutsche Forschungsgemeinschaft e.V. (DFG) 

Deutscher Akademischer Austauschdienst (DAAD)

F. Ho³mann-La Roche AG

Fraunhofer-Gesellschaft zur Förderung der 
angewandten Forschung e.V.

Gabriele David

Lindau Tourismus und Kongress GmbH

Mainau GmbH

Max-Planck-Gesellschaft zur Förderung 
der Wissenschaften e.V. (MPG)

Mineralbrunnen Teinach GmbH 

Ministerium für Wissenschaft, Forschung und Kunst 
Baden-Württemberg

Contributors

Alois Dallmayr KG 

Curt Maria Medica

Mineralbrunnen Krumbach GmbH

Roche Deutschland Holding GmbH

SWS-Medicare GmbH

Tchibo GmbH

Peter-Dornier-Stiftung

Peter und Traudl Engelhorn-Stiftung

PwC PricewaterhouseCoopers AG

Sparkasse Memmingen-Lindau-Mindelheim

Stadt Lindau (B)

Stiftung van Meeteren

Susanne Schultz-Hector

The Nobel Foundation

Warth & Klein Grant Thornton GmbH & Co. KG

Wilhelm Sander-Stiftung

Wilhelm und Else Heraeus Stiftung 

Wissenschaftsgemeinschaft Gottfried Wilhelm Leibniz e. V.

and anonymous benefactors as well as academic partners around the world covering online participation fees
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Nobel Laureates and Friends of the Lindau Meetings

In Memoriam – Dearly Missed

Isamu Akasaki  
1929 – 2021
Nobel Laureate in Physics 2014

Paul J. Crutzen   
1933 – 2021
Nobel Laureate in Chemistry 1995

Richard R. Ernst 
1933 – 2021
Nobel Laureate in Chemistry 1991

Antony Hewish   
1924 – 2021 
Nobel Laureate in Physics 1974

Masatoshi Koshiba   
1926 – 2020
Nobel Laureate in Physics 2002

Robert A. Mundell   
1932 – 2021
Laureate in Economic Science 1999

Ei-ichi Negishi   
1935 – 2021  
Nobel Laureate in Chemistry 2010

Jack Steinberger  
1921 – 2020
Nobel Laureate in Physics 1988

Martinus J. G. Veltman 
1931 – 2021 
Nobel Laureate in Physics 1999

Steven Weinberg   
1933 – 2021
Nobel Laureate in Physics 1979

Edmond H. Fischer
1920 – 2021
Nobel Laureate in Physiology/Medicine 1992

Toshihide Maskawa   
1940 – 2021 
Nobel Laureate in Physics 2008
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71st Lindau  
Nobel Laureate  

Meeting
(Chemistry)

26 June – 1 July 2022

72nd Lindau 
Nobel Laureate 

Meeting
(Physiology/Medicine) 

25 – 30 June 2023

7th Lindau Meeting
on Economic Sciences

23 – 27 August 2022
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Germany
Foundation Lindau Nobel Laureate Meetings
Deutsche Bank, Munich
IBAN: DE27 7007 0010 0800 1661 00
BIC (SWIFT): DEUTDEMMXXX

USA
US Friends of Science and Research Inc*
TD Bank
Account Number: 434 757 1609
ABA/Routing Number: 031 201 360
Branch: 768 Franklin Avenue, Franklin Lakes, NJ 07417

*Contributions in the United States can be made through 
US Friends of Science and Research Inc., a tax-exempt 
organisation eligible to receive tax-deductible 
contributions (tax ID: 81-1156789). As your contact 
information is not forwarded, please send us a short 
notice to donations@lindau-nobel.org to ensure 
your gift is properly designated. 

lindau-nobel.org/funding-opportunities

Supporting the Lindau Meetings

You Can Make This Happen

It is only due to the commitment of a multitude of sup-
porters that hundreds of the best young scientists from 
around the world get the chance to participate in the 
Lindau Meetings year after year – and that the high stan-
dard and constant further development of these meetings
can be secured. The Foundation Lindau Nobel Laureate 
Meetings would gratefully accept any contribution to its 
endowment – be it private or business donations; these 
donations are tax-deductible according to German law.
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