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1881
First edition of the Beilstein
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Friedrich Konrad Beilstein
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The “Beilstein Institute for
Literature of Organic Chemistry”
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Society whose President Otto Hahn
signs the first constitution

a

2002
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is set up at the
Frankfurt am Main
Dr. Gisbert Schneider

1981
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anniversary of the Beilstein
Handbook

Launch of the first Beilstein Open
Access Journal: the Beilstein Journal of Organic Chemistry

1988
The database version of the
Beilstein Handbook goes online
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2007
End of the database production

1998
Production of the Beilstein Handbook as a book is discontinued
after 503 volumes with
440,814 pages

2009
Start of the collaborative research
project NanoBiC

2010

Beilstein TV is l

2009

1999

The constitution of the foundation
and its tasks and responsibilities
are redefined

The second Beilstein endowed
chair is set up at the TU Dortmund
University and awarded to
Dr. Frank Schulz

ilstein endowed chair
e Goethe University
n and awarded to
r

2010

2011

The second Beilstein Journal is
launched: the Beilstein Journal of
Nanotechnology

launched

2012
Start of the Beilstein Scholarship
Program with the award of
15 scholarships

Support of the Hessian Student
Academy for Middle Schools at
Burg Fürsteneck

Excerpt from the original constitution of 1951.

BEILSTEIN
editing science
The Beilstein-Institut was founded in 1951 as “BeilsteinInstitut für Literatur der organischen Chemie” (BeilsteinInstitut for literature of organic chemistry) as a nonprofit foundation. “The purpose of the foundation is exclusively and directly the promotion of the chemical sciences,
in particular by continuing the publication of the Handbook of Organic Chemistry and related scientific articles.”
(Excerpt from the original constitution of 1951).
The foundation continues to follow this purpose with the
publication of the scientific articles in its journals. Technical advances, such as the internet, provide a publishing
and distribution infrastructure, allowing us to operate independently of a publishing house. Today the Beilstein
editorial staff is embedded in a global scientific network
of experts. Together, they examine and review, in the tradition of the quality standards of Beilstein, the knowledge
created by authors from around the world. The resulting manuscript texts are processed and published online
for free in the Open Access journals “Beilstein Journal of
Organic Chemistry,” since 2005 and “Beilstein Journal of
Nanotechnology,” since 2010. The Beilstein Journals give
the scientific community worldwide unrestricted access to
the latest research results.
The foundation finances all its activities itself – it receives
no income from the state or third parties. Funds which are
generated by our asset management support our publishing activities, and if there is a surplus, are used to support
other projects as set out in this report.
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Beilstein-Institut

INFORMATION
AND
COMMUNICATION
PLATFORMS
OPEN ACCESS JOURNALS AND THE BEILSTEIN TV VIDEO PORTAL: WE ARE
COMMITTED TO OPEN ACCESS INFORMATION, TRANSPARENCY, VERIFIABILITY AND A HIGHER
DEGREE OF VISUALITY IN SCIENCES – FOLLOWING THE TRADITION OF OUR NAME GIVER
FRIEDRICH KONRAD BEILSTEIN.
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Katharina Landfester is one of the directors of the Max Planck Institute for
Polymer Research in Mainz which is focused on the production, the physical
characteristics and the applications of polymers. Professor Landfester has
published her research results in the Beilstein Journal of Organic Chemistry
and in the Beilstein Journal of Nanotechnology. Moreover, she and her group
have participated in three videos for Beilstein TV.

Max Planck Institute for Polymer Research, Mainz  

  Professor Katharina Landfester
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Beilstein
Open Access
Journals
“The collaboration with the Beilstein-Institut
is characterized by a high professionalism
which is reflected in the great results;
each time a pleasure.”
  Professor Katharina Landfester

Max Planck Institute for Polymer Research, MAINZ  
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Free access
to scientific
progress

Providing unrestricted access to high-quality scientific
information: that is what the Beilstein-Institut stands
for with its two core products, the Beilstein Journal of
Organic Chemistry launched in 2005 and the Beilstein
Journal of Nanotechnology, which has been providing
an interdisciplinary platform in the nanosciences since
2010.
One of the most important features of the Beilstein Journals that distinguishes them from most other scientific
journals is that there are no publication fees: no costs
arise for the authors or the readers. Each article is available worldwide online at the time of its publication
without any restrictions to access. Furthermore, the authors of the respective article retain the full copyright
to their work – unlike traditional publication practices.
This open access to the publications leads to maximum
visibility of the information – and that in turn promotes
the communication and the exchange of research ideas
and findings. What was at first critically viewed even
within the scientific community has now become firmly
established. The Beilstein Journal of Organic Chemistry
is one of the worldʼs leading open access journals in
organic chemistry.
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In order to meet the archiving requirements of many funding institutions and at the same time make a contribution
to the better visibility for an interdisciplinary audience,
the articles of the Beilstein Journals are archived and indexed at PubMed Central, one of the largest digital fulltext archives worldwide. In addition, both Beilstein
Journals are listed in the “Science Citation Index Expanded” and indexed by Chemical Abstracts Services.

Open access: worldwide access
to scientific results and literature with authors retaining
their full copyright.
The concept of publishing the articles continually and
continuously has also been well-tried and tested – that
was by no means common within the industry at the
launch of the Beilstein Journal of Organic Chemistry in
2005. At that time, most scientific journals were published
as printed issues on a specific date; even electronic versions were produced in a weekly or monthly rhythm. In
the case of the Beilstein Journals, however, the articles
are published directly after their release by the authors,
shortening the time from submission to publication.

Beilstein-Institut

Today, more than ever, the fast and
unrestricted distribution of information
and research results is absolutely
essential for scientific progress.

Publishing continuously also simplifies the production of
Thematic Series: the series articles are published over a
period of months in the normal way within the journal
and can be additionally viewed together on a specific
Thematic Series page on the website. This practice has in
the meantime also been adopted by several publishers.
When complete, the Thematic Series is also printed and
distributed to interested scientists.
A high level of quality control is important for the
Beilstein-Institut; all articles published in the journals
undergo a comprehensive peer review during which they
are checked for their scientific quality, novelty, originality
and scientific significance. In addition, since 2011
all submitted manuscripts go through a check for
plagiarism.
The Beilstein editorial team is supported by Associate
Editors who carry out the peer review process to assure
the scientific quality and are responsible for the final
editorial decision. Moreover, Guest Editors supervise
Thematic Series on special disciplines.

Peer Review Process
The peer review process is the qualitative assessment of scientific
work by independent experts. For each submitted manuscript, usually
two or three referee reports are required. The recommendations of
the referees are used by the editors to decide whether the manuscript
is accepted, returned for revision, or rejected.

Beilstein Journals
and Beilstein TV
The more complex the presentation of research results becomes,
the sooner their written format hits a natural limit. Beilstein TV, the
open access video portal produced by the Beilstein-Institut hosts
a visual presentation of scientific research. Usually, the videos are
based on submitted articles, however, it can also work the other way
around: some film productions inspire the subsequent submission
of a manuscript. The interaction between the Beilstein Journals and
Beilstein TV enhances the understanding of the subjects and provides users with a multimedia package of information.
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Editor-in-Chief of the Beilstein Journal of Organic Chemistry:
Professor Peter H. Seeberger.

The Beilstein Journal of
Organic Chemistry
The Beilstein Journal of Organic Chemistry was launched
in 2005 with Professor Jonathan Clayden from the
University of Manchester as Editor-in-Chief. He was
supported in his work by an Advisory Board, which included many renowned scientists, among them three
Nobel laureates. The Advisory Board comprises more
than 40 international scientists and is chaired by
Professor Henning Hopf of Technische Universität Braunschweig. The Editorial Board – i. e., the journal’s
specialist group of Associate Editors who are responsible for carrying out the peer review process – now consists of more than 25 members. Professor Peter H.
Seeberger from the Max Planck Institute of Colloids
and Interfaces in Potsdam took over the position of
Editor-in-Chief in 2011.
www.bjoc.org

Submitted and published articles for the
Beilstein Journal of Organic Chemistry.
2013
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The average processing time per
article – from submission to publication –
is about 90 days.

Impact Factor
Associate Editors
2009–2013

The Impact Factor measures how often articles from a journal are
cited within a certain period of time, relative to the number of
articles published. The Impact Factor of the Beilstein Journal of

Jeff Aubé Lawrence, USA
Stefan Bräse Karlsruhe, Germany

Organic Chemistry in 2012 was 2.801; that of the Beilstein Journal
of Nanotechnology was 2.374.

David Yu-Kai Chen Seoul, South Korea
Darren J. Dixon Oxford, UK
Vy M. Dong Irvine, USA
Sabine Flitsch Manchester, UK
Krishna N. Ganesh Pune, India
David Y. Gin † New York, USA
Paul R. Hanson Lawrence, USA
Kenichiro Itami Nagoya, Japan
Jeffrey N. Johnston Nashville, USA
Andreas Kirschning Hanover, Germany
Ilan Marek Haifa, Israel
Thomas J. J. Müller Düsseldorf, Germany
John A. Murphy Glasgow, UK
David O'Hagan St Andrews, UK
John A. Porco Jr. Boston, USA

Guest Editors
2009–2013

Helmut Ritter Düsseldorf, Germany
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Magnus Rueping Aachen, Germany

Kay M. Brummond Pittsburgh, USA

Peter R. Schreiner Giessen, Germany

Götz Bucher Glasgow, UK

Norbert Sewald Bielefeld, Germany

Donald Craig London, UK

Michael S. Sherburn Canberra, Australia

Huw M. L. Davies Atlanta, USA

Mukund P. Sibi Fargo, USA

Jean-Pierre Desvergne Bordeaux, France

Peter Skabara Glasgow, UK

Jeroen S. Dickschat Braunschweig, Germany

David R. Spring Cambridge, UK

Karol Grela Warsaw, Poland

Corey R. J. Stephenson Ann Arbor, USA

Axel G. Griesbeck Cologne, Germany

Brian M. Stoltz Pasadena, USA

Sabine Laschat Stuttgart, Germany

Dirk Trauner Munich, Germany

Thisbe K. Lindhorst Kiel, Germany

Olaf G. Wiest Notre Dame, USA

Benjamin List Mülheim an der Ruhr, Germany

John P. Wolfe Ann Arbor, USA

Dawei Ma Shanghai, China

Tehshik P. Yoon Madison, USA

Christoph A. Schalley Berlin, Germany

Shuli You Shanghai, China

Victor Snieckus Kingston, Canada

Steven C. Zimmerman Urbana, USA

F. Dean Toste Berkeley, USA
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Editor-in-Chief of the Beilstein Journal of Nanotechnology:
Professor Thomas Schimmel.

The Beilstein Journal
of Nanotechnology
The choice of organic chemistry as the subject area for
the first journal finds its roots in the history and experience of the Beilstein-Institut. The considerable positive response from the scientific community to the
Beilstein Journal of Organic Chemistry and a survey
amongst almost 300 scientists, with whom the
Beilstein-Institut discussed a number of promising topics, led to the starting of a second journal: the Beilstein
Journal of Nanotechnology. This second Beilstein
Journal was launched in 2010 with Professor Thomas
Schimmel from the Karlsruhe Institute of Technology
(KIT) as Editor-in-Chief and with an Advisory Board –
which also included two Nobel Prize winners. Professor
Schimmel was initially supported by a ten-member
Editorial Board which has now grown in size to more
than 20 scientists from Asia, Australia, Europe and the
United States.
www.bjnano.org

Submitted and published articles for the Beilstein Journal
of Nanotechnology.
2013
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The articles of the Beilstein Journals are
available free of charge worldwide – up
to now, more than three million accesses
and downloads have been recorded.

Thematic Series
Thematic Series are dedicated to specialized areas of expertise. A
Guest Editor invites selected experts to submit an article for a publication in the series. By first performing a detailed analysis of the

Associate Editors
2009–2013

subject area and the researchers, the Beilstein-Institut supports the
Guest Editors in their selection of potential authors. Their number
depends on the series topic and is usually between 60 and 80. From

Wilhelm Barthlott Bonn, Germany

about 100 pages upwards, the Thematic Series also appears in a

Bharat Bhushan Columbus, USA

print version and is sent to scientists working in the relevant area.

Sidney R. Cohen Rehovot, Israel

Since 2007, 40 Thematic Series in the Beilstein Journal of Organic

Thomas Davis Sydney, Australia

Chemistry and 18 in the Beilstein Journal of Nanotechnology have
been published.

Jane Frommer San Jose, USA
Armin Gölzhäuser Bielefeld, Germany
Stanislav N. Gorb Kiel, Germany
Chennupati Jagadish Canberra, Australia
Alexei R. Khokhlov Moscow, Russia
Kerstin Koch Kleve, Germany
Paul Leiderer Konstanz, Germany
Jan Ma † Singapur
Alfred J. Meixner Tübingen, Germany
Ernst Meyer Basel, Switzerland
Nunzio Motta Brisbane, Australia
Daniel J. Müller Basel, Switzerland

Guest Editors
2009–2013

Ron Naaman Rehovot, Israel
Jürgen Rühe Freiburg, Germany
Jan van Ruitenbeek Leiden, The Netherlands
Jacob Sagiv Rehovot, Israel
Jörg J. Schneider Darmstadt, Germany
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Pierre Eyben Leuven, Belgium

Udo D. Schwarz New Haven, USA

Thilo Glatzel Basel, Switzerland

Anatolie Sidorenko Chisinau, Moldova

Herbert Gleiter Karlsruhe, Germany

Claudia Steinem Göttingen, Germany

Michael Huth Frankfurt am Main, Germany

Rong Xu Singapur

Ulf Wiedwald Ulm, Germany

Paul Ziemann Ulm, Germany

Andreas Kirschning researches and teaches at the Institute of Organic
Chemistry of the Leibniz Universität Hannover in Germany. He is an active
member of the Editorial Board of the Beilstein Journal of Organic Chemistry
and has already published many articles in the journal. He acted as Guest
Editor for three Thematic Series and participated in three videos for
Beilstein TV.

Gottfried Wilhelm Leibniz Universität Hannover  

  Professor Andreas Kirschning
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Beilstein TV
“The result of the films produced with my
research group was so convincing that we are
now using them in lectures and to promote our
master’s degree programs, as well as within
the REBIRTH excellence cluster.”
 Professor Andreas Kirschning

Gottfried Wilhelm Leibniz Universität Hannover  
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Illustrating
scientific
discourse

The integration of new media in the process of scientific
discourse is present at all levels and audiences, for
example in publishing, teaching, research seminars,
symposia and on websites and online platforms. Yet all
possibilities available are seldom fully exploited. With
Beilstein TV, the foundation has made optimum use of
modern information technology to bring a new project
to life to promote scientific discourse. The project fits
in well with the focus of the Beilstein-Institut to provide
free scientific information to the public without restriction. Beilstein TV is the only professionally produced
video portal worldwide to document scientific experiments, lectures and discussions that is fully accessible
to everyone.

not yet found general acceptance or use. The explanation
of increasingly more complex research results using only
text and graphics often reaches the limits of what can be
represented. It is here that Beilstein TV is able to bridge
the gap for a clearer understanding by merging of presentation, animation and documentation into a single
sequence – thus ideally supplementing written formats.

In talks at conferences, or in lectures and presentations
the use of new media has become standard practice.
However, in the area of scientific publications, where
most research results are communicated, new media has

Since its start in fall of 2010, the project has evolved
continuously. By now, almost 100 videos are freely available on www.beilstein.tv.
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A welcome side effect of the visual preparation of subject matter is to draw a personal portrait of the scientist
allowing a better understanding of his or her ways of
thinking and working. Science does not live from facts
alone but also from and through those individuals who
devote themselves to it.

Beilstein-Institut

“Working with Beilstein TV was
straightforward and was fun. I was initially
skeptical, now I often get asked about the film
which we also show on our website.”
Professor Rainer Herges,
Christian-Albrechts-Universität zu Kiel

Screenshots from “The world’s smallest switchable magnet and
its application in medical diagnostics.”

17
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Screenshots from “Smart carbohydrate chemistry as a
means to understand glycocalyx biology.”

“The initiative brings a lot of ‘zeitgeist’
into our profession which is otherwise
lacking audience appeal; we have to extend
our horizons and express ourselves in such
a way that people outside our narrow
community become interested.
That feels good!”
Professor Thisbe K. Lindhorst,
Christian-Albrechts-Universität zu Kiel
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Beilstein-Institut

The videos of Beilstein TV show
experiments in the research laboratory,
lectures and interviews with
scientists.

The production of a
Beilstein video
Even though the video is often initiated by the
Beilstein-Institut, the personal contribution of the
scientists always plays an important role in its production. The Beilstein-Institut provides the infrastructure, supports them with advice and takes over all technical aspects and costs for camera and sound including
directing and editing work – the “screenplay,” however,
is written by the scientists.
The chemist Professor Rainer Herges, from the Institute
for Organic Chemistry at Kiel University, has already
made two contributions to the Beilstein TV gallery. The
subject of his latest film made in May 2013 was the development of a novel contrast agent that can be used in
magnetic resonance imaging (MRI).
The video was recorded in the operating facilities of the
University Hospital in Kiel and in laboratories of the
University. Idea and dramatic composition of the video
originated completely from Rainer Herges. His graduate
student Marcel Dommaschek played an important role

19

in explaining the chemical processes. On the actual day
before filming started only a brief discussion with the
protagonists was necessary in order to go through the
procedure again. After just one day for the production
team, enough material was available, and a few weeks
later the cut and finished film could be released after
the final approval of Rainer Herges.

Knowledge communication
via video illustrates abstract
research results.
The Beilstein TV videos are an important part of the
mission of the Beilstein-Institut to create a broader understanding of science and are published under a
creative commons license. This means that they can be
freely accessed, for example, for teaching purposes.
Rainer Herges’s “turntable molecules” are an excellent
example of how videos can be used to communicate
exciting new scientific developments.
www.beilstein.tv

Funding Report 2009–2013
04 INFORMATION AND COMMUNICATION PLATFORMS
20 SCIENTIFIC EVENTS
44 COURSES AND EDUCATIONAL PROJECTS FOR SCHOOL PUPILS
54 SCHOLARSHIPS
62 RESEARCH, TEACHING AND PUBLICATION ACTIVITIES
76 FACTS AND FIGURES

20

Beilstein-Institut

SCIENTIFIC EVENTS
Due to the rapid growth of knowledge, the need for communication
and networking among scientific researchers is increasing. WITH OUR EVENTS
AND MEETINGS WE PAVE THE WAY FOR INTERDISCIPLINARY DISCUSSIONS AND
NEW INITIATIVES IN DEVELOPING PUBLICATION STANDARDS.

21

Within the interdisciplinary research collaboration project “Cluster of
Excellence Engineering of Advanced Materials” at the Friedrich-AlexanderUniversität Erlangen-Nürnberg, Timothy Clark leads a research group at the
Computer Chemistry Center. He is a regular speaker of the Beilstein Bozen
Symposium and has published in the Beilstein Journal of Organic Chemistry.

Friedrich-Alexander-Universität  
	Erlangen-Nürnberg

  Professor Timothy Clark
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The
Beilstein
Bozen
Symposium
“The Beilstein symposia are a uniquely
stimulating scientific experience; a real
intellectual feast. I have attended all
symposia since the first in 1988 and have
taken countless new ideas home
from each of them.”
 Professor Timothy Clark

Friedrich-Alexander-Universität Erlangen-Nürnberg  
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Conferences
with a unique
character

The Beilstein Bozen Symposium, the first conference
series of the Beilstein-Institut, has a long tradition.
Since 1988, the event has each time been dedicated to
different subject areas and has become part of the permanent repertoire of Beilstein activities. The symposium
takes its name from the Northern Italian city of Bolzano
(German: Bozen), which up to 2010 was also its venue.
Every Beilstein Bozen Symposium is always an interesting experiment with an open result: the BeilsteinInstitut gives the initial impulse via the title, the selection of speakers and the compilation of sessions defining the scope of subjects to be discussed. The program
is designed specifically to allow sufficient time for discussions and to give participants the possibility to look
beyond their own scientific horizons. In some ways the
talks can be seen as providing a framework for lively
discussions which have often led to subsequent cooperation projects. The resulting interdisciplinary exchange
is the underlying goal of the meeting and gives the
Beilstein Bozen Symposium its unique character.

24

The focus of the symposia in previous years was mainly
on interdisciplinary aspects of chemistry and biology.
In 2010, this was expanded to include topics in physics.
The number of participants is limited to a maximum of
50 scientists which in particular promotes a lively and
intense exchange of thoughts and ideas. The coordination and organization of the Beilstein Bozen
Symposium is in the hands of Dr. Martin G. Hicks and
Dr. Carsten Kettner, who are also the editors of the proceedings of the meeting, which are published after each
symposium in book form and online on the web
pages of the Beilstein-Institut.
www.beilstein-symposia.org

Beilstein-Institut

From biochemistry, organic and
inorganic chemistry to physics and
materials science: functional nanoscience
requires interdisciplinary exchange.

The Beilstein Bozen
Symposium 2010
The research areas grouped together under the title
“Functional Nanoscience” deal with the molecular dynamics of structures on a nanometer scale. From May 17
to May 21, participants in the fields of biochemistry,
organic and inorganic chemistry, physics and material
sciences met to present and discuss their latest research
results during the last meeting that was held in Bolzano.
The symposium began with a discussion of what is
meant by “Functional Nanoscience” – which in the context of the lecture program was of course very broad,
ranging from self-assembly of supramolecular aggregates to nanomolecular surfaces and to sugar-based
multivalent probes.

Speakers at the
Beilstein Bozen
Symposium 2010
Timothy Clark Erlangen, Germany
Athel Cornish-Bowden Marseille, France
Peter Dimroth Zurich, Switzerland
Keith Firman Portsmouth, UK
Christoph Gerber Basel, Switzerland
Michael Huth Frankfurt am Main, Germany
Jorgen Kjems Aarhus, Denmark
Kerstin Koch Kleve, Germany
Peter Král Chicago, USA
Johannes J. L. Mulders Eindhoven, The Netherlands
Jonathan D. Posner Tempe, USA
Thomas Schimmel Karlsruhe, Germany

In addition to the intensive discussions, time was also
available for informal exchanges beyond the scientific
program. For example, during the excursion the group
first visited the ice holes near Appiano – a protected
biotope –, then hiked a trail leading to Boymont Castle.
Strengthened and inspired, the participants returned
to their discussions which subsequently took on a new
and creative twist.
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Petra Schwille Dresden, Germany
Peter H. Seeberger Potsdam, Germany
Nadrian C. Seeman New York, USA
William M. Shih Boston, USA
Sylvia Speller Nijmegen, The Netherlands
Fraser Stoddart Evanston, USA
Paul S. Weiss Los Angeles, USA
David A. Winkler Clayton, Australia
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The last Beilstein Bozen Symposium that was held in
Bolzano took place in May 2010.

Stimulating and open-ended discussions:
the Beilstein Bozen Symposium is a starstudded event which is focused on
generating new ideas during the interdisciplinary dialog. In this experiment,
we act as a catalyst.

26

Beilstein-Institut

Speakers at the
Beilstein Bozen
Symposium 2012
The Beilstein Bozen
Symposium 2012 –
premiere in Prien

R. Dean Astumian Orono, USA
Darryl J. Bornhop Nashville, USA
Nediljko Budisa Berlin, Germany
Timothy Clark Erlangen, Germany
Lee Cronin Glasgow, UK

For the next meeting in 2012, the symposium changed
its location to Prien on Lake Chiemsee in Germany. Extending the previous theme, the talks focused this time
on the targeted control of molecular processes at the
nano- and micrometer scale. Twenty scientists introduced their current research results under the heading
“Molecular Engineering and Control” covering processes
at and on surfaces, molecular self-organization and
self-assembly and the distribution of active substances
and biological transport phenomena.

Eric Drexler Oxford, UK
Armin Gölzhäuser Bielefeld, Germany
Michael Huth Frankfurt am Main, Germany
Thomas A. Jung Villigen, Switzerland
Andreas Kirschning Hanover, Germany
Tibor Kudernac Enschede, The Netherlands
Peter Leadlay Cambridge, UK
Jean-Marie Lehn Strasbourg, France
Robert J. Macfarlane Evanston, USA
Eiichi Nakamura Tokyo, Japan
Guillaume Salbreux Dresden, Germany

During the three-day symposium, four lectures were
held on each of the morning and afternoon sessions;
amongst others, Jean-Marie Lehn, Nobel Prize winner
from Strasbourg, provided some new and inspiring ideas
in his opening lecture on the second symposium day.
Following the symposium tradition, informal exchanges
took place during an excursion to Herrenchiemsee
Island. With lively and open-minded discussions, the
meeting came to an end with the first ideas for the next
meeting in 2014 starting to crystallize.
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Thomas Schimmel Karlsruhe, Germany
Frank Schulz Dortmund, Germany
Paul S. Weiss Los Angeles, USA
David A. Winkler Clayton, Australia

As Directeur de Recherche Émérite at the Centre National de la Recherche
Scientifique (CNRS) in Marseille, Athel Cornish-Bowden can look back on a
long and successful international career. He is a founding member of the
STRENDA Commission and has been a regular speaker at both the Beilstein
Bozen Symposium and the Beilstein ESCEC Symposium.

Rüdesheim am RhEin
Location of the Beilstein ESCEC Symposia

 Dr. Athel Cornish-Bowden
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STRENDA and
Beilstein
ESCEC
Symposium
“I have had a close association with the
Beilstein-Institut for a little more than ten years.
All the activities have been a very positive
experience for me, especially because of the
numerous new contacts.”
 Dr. Athel Cornish-Bowden

Rüdesheim am Rhein
Location of the Beilstein ESCEC Symposia  
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Standardized
publishing
of research
results

An exchange of information is only possible if transmitter and receiver agree on two basic conditions: a transmission protocol and a syntax that puts the individual
terms as components into a relative context. Friedrich
Konrad Beilstein’s Handbook of Organic Chemistry,
which was first published in the late nineteenth century,
already addressed the task of finding a systematic comprehensive description of organic chemistry. The first
symposium on data quality and standards, which the
Beilstein-Institut hosted in 2003 facing increasing problems in the communication of information in enzyme
chemistry, thus took place as part of a good tradition.
The starting point for discussion was the fact that data
on enzyme activity in the literature is neither comparable nor easily reproducible – the aim of the project was
to change this.
www.beilstein-symposia.org
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Since 2004, the working group
dealing with “Standards for
Reporting Enzymology Data,”
or STRENDA, has been financially and organizationally
supported by the BeilsteinInstitut.

Beilstein-Institut

Worldwide, there are a number
of initiatives dealing with standards
for research results in proteomics and
genomics. Our focus is on the
improvement of data quality
in enzymology.

ESCEC: Enzyme characterizations in focus
Since 2003, the Beilstein-Institut has extended an invitation to the “Beilstein Symposium on Experimental
Standard Conditions of Enzyme Characterizations,” or
ESCEC, every two years in Rüdesheim am Rhein in
Germany. The conferences are organized by Dr. Carsten
Kettner and Dr. Martin G. Hicks from the BeilsteinInstitut. As usual for meetings and conferences hosted
by the foundation, ESCEC also follows the motto “small
is beautiful:” with a number of participants that is
limited to a maximum of 50 people. International experts in enzymology meet to discuss current research
findings in the field of enzyme mechanisms, structure–
function relationships and systems biology. The afternoon excursions to the Middle Rhine Valley or surrounding attractions provide an ideal addition to supplement
the scientific presentations at the three-day meeting in
Rüdesheim.
An important issue on the agenda of the fourth
Beilstein ESCEC Symposium in 2009 was the integration with other initiatives for standardization. More than
40 participants had gathered in Rüdesheim to discuss
existing guidelines as well as possible improvements.
The fifth Beilstein ESCEC Symposium held two years
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later was titled “Protein structure meets enzyme
kinetics.” A total of 22 lectures covered the wide range
of topics from experimental annotation, through additional information obtained in experiments, to the
storage and analysis of data in databases. Again, the
international attendance to the conference was very
good with 40 scientists from Austria, France, Germany,
Iran, Ireland, Israel, the United Kingdom and the United
States.
Interest in the most recent meeting in 2013 was similar
and was dedicated to the 100th anniversary of the publication of the Michaelis–Menten equation: this equation provided the first correct description of enzyme
kinetics and is still in use today. Almost 40 participants
followed the presentations, which covered a wide
area from acknowledgements of the work of Leonor
Michaelis and Maud Menten to the interactions of
proteins and networks up to the modeling of metabolic
pathways.
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In September 2013, members of the STRENDA Commission and other scientists met during
the sixth Beilstein Symposium on Experimental Standard Conditions of Enzyme Characterizations in
Rüdesheim am Rhein in Germany. From left to right: Dr. Carsten Kettner, Dr. Athel Cornish-Bowden,
Professor Johann M. Rohwer, Professor Barbara M. Bakker, Professor Frank M. Raushel,
Professor Richard N. Armstrong, Professor Thomas S. Leyh, Professor Jan-Hendrik S. Hofmeyer
and Professor Dietmar Schomburg.
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In many scientific disciplines it is often
impossible to compare data and reproduce research results. Projects such as
ESCEC and STRENDA aim to develop and
establish standard forms of data presentation – in this case for enzyme research.

Despite the rainy weather, the participants of the sixth Beilstein Symposium on
Experimental Standard Conditions of Enzyme Characterizations enjoyed a walk to
the Niederwald monument above the town of Rüdesheim.
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STRENDA: Publication
standards in enzyme
research
Since 2004, the STRENDA working group has been financially and organizationally supported by the BeilsteinInstitut, and currently consists of ten members worldwide.
Its aim is to develop standards for the publication of
enzyme data. For this purpose, the group formulates
recommendations as part of “Good Laboratory Practice”
guidelines to ensure the comparability of results. In the
meantime, more than 30 biochemistry journals recommend these guidelines in their “Instructions for Authors.”
They include major journals such as the “Journal of Biological Chemistry,” “Biochemistry,” “Nature Chemical
Biology” and “Proceedings of the National Academy of
Sciences, U.S.A.”
The working group also started to develop a database
for functional enzyme data. The prototype of this
database was presented for the first time in September
2012 in Seville and in April 2013 at the BioCuration Conference in Cambridge. The idea behind the project is to
offer authors a web-based tool for the formal quality
review of functional enzyme data. This tool is based on
the STRENDA guidelines and automatically checks the
relevant manuscript data on input by the author. A
STRENDA identification number is then issued to mark
the data compliance if this check is passed. This number can be quoted in later publications.

The STRENDA Commission currently consists of ten members
worldwide. The aim of the commission is the development of
standards for the publication of
enzyme data: by now, more
than 30 biochemistry journals
recommend the STRENDA guidelines in their “Instructions for
Authors.”

Members of the
STRENDA Commission
Richard N. Armstrong Nashville, USA
Amos Bairoch Geneva, Switzerland
Barbara M. Bakker Groningen, The Netherlands

After the publication of the manuscript data, the information registered in the database is published and
indexed. In this way, the STRENDA database will become an important source of functional enzyme data
providing the full experimental conditions under which
the data was obtained. The beta version of the STRENDA
database is currently undergoing testing; the release
is planned for 2014.
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Athel Cornish-Bowden, Marseille, France
Peter Halling Glasgow, UK
Carsten Kettner Frankfurt am Main, Germany (coordination)
Thomas S. Leyh Bronx, USA
Frank M. Raushel College Station, USA
Johann M. Rohwer Stellenbosch, South Africa
Dietmar Schomburg Braunschweig, Germany

Beilstein-Institut

Speakers at the Beilstein Symposia on
Experimental Standard Conditions of Enzyme
Characterizations 2009–2013
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Karen N. Allen Boston, USA

Thomas S. Leyh Bronx, USA

Douglas Auld Rockville, USA

Klaus Mauch Stuttgart, Germany

Richard N. Armstrong Nashville, USA

Pedro Mendes Manchester, UK

Patricia Babbit San Francisco, USA

Thomas Millat Rostock, Germany

Barbara M. Bakker Groningen, The Netherlands

Elaine O’Reilly Manchester, UK

Antonio Baici Zurich, Switzerland

Monica Palcic Copenhagen, Denmark

Richard Cammack London, UK

Katja Rateitschak Rostock, Germany

María Luz Cárdenas Marseille, France

Frank M. Raushel College Station, USA

Athel Cornish-Bowden Marseille, France

Gregory D. Reinhart College Station, USA

Gilles Curien Grenoble, France

Nigel J. Robinson Durham, UK

Elisabeth Davioud-Chavet Strasbourg, France

Johann M. Rohwer Stellenbosch, South Africa

Holger Dobbek Berlin, Germany

Gary Rudnick New Haven, USA

Oliver Ebenhoeh Aberdeen, UK

Hartmut Schlüter Hamburg, Germany

Lucia Gardossi Trieste, Italy

Dietmar Schomburg Braunschweig, Germany

Robert Goldberg Gaithersburg, USA

Lie-Fen Shyur Taipei, Taiwan

Roger S. Goody Dortmund, Germany

Gertien J. Smits Amsterdam, The Netherlands

F. Peter Guengerich Nashville, USA

Vladimir Sobolev Rehovot, Israel

Munishwar N. Gupta New Delhi, India

Christoph Steinbeck Hinxton, UK

Peter Halling Glasgow, UK

Reinhard Sterner Regensburg, Germany

Lizbeth Hedstrom Waltham, USA

Christopher F. Taylor Hinxton, UK

Adriano Henney Heidelberg, Germany

Keith Tipton Dublin, Ireland

Jan-Hendrik S. Hofmeyr Stellenbosch, South Africa

Peter Uetz Richmond, USA

Matthew P. Jacobson San Francisco, USA

Karen van Eumen Gothenburg, Sweden

Minoru Kanehisa Kyoto, Japan

Hans V. Westerhoff Amsterdam, The Netherlands

Ursula Klingmüller Heidelberg, Germany

Christian P. Whitman Austin, USA

Edda Klipp Berlin, Germany

Jan-Olof Winberg Tromsø, Norway

Manfred Konrad Göttingen, Germany

Ulrike Wittig Heidelberg, Germany

Scott T. Lefurgy Bronx, USA

Yu (Brandon) Xia Boston, USA

Daniel Kolarich is group leader at the Max Planck Institute of Colloids and
Interfaces in Potsdam. Due to redevelopment work, he currently performs his
research of glycoproteins in the rooms and labs of the Freie Universität Berlin.
As a member of the MIRAGE working group and as a speaker at the Beilstein
Glyco-Bioinformatics Symposium he focuses on the standardization of research
results in his field.

Freie Universität Berlin

  Dr. Daniel Kolarich
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MIRAGE and
Beilstein
Glyco-Bioinformatics
Symposium
“Science is at the heart of the Beilstein
activities. This is the main reason why I enjoy
working with the Beilstein-Institut. Moreover, it
positively affects the results of the projects.”
 Dr. Daniel Kolarich

Freie Universität Berlin  
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Improving
sugar data
quality

When one hears the term “mirage,” it is usual to think
of an illusion. However, at Beilstein MIRAGE is used
in a very concrete way: the acronym stands for “Minimum Information Required for A Glycomics Experiment.” Similar to the STRENDA project, MIRAGE also
involves formulating standards for the publication of
experimental data – but this time in the field of glycomics, the science concerned with the structures of
sugar molecules and their binding to other molecules
such as proteins and lipids, and on cell surfaces.
Glycomics has been an emerging discipline for about a
decade: its subject matter is the structure–function relationships of complex bio-synthesized carbohydrates
and their role in biological systems. Whereas in the areas

38

of nucleic acids and proteins their sequencing (i. e., investigating the sequence of molecular components) has
been automated for many years, it has only been possible to use this technique recently on carbohydrates. A
number of research groups around the world have made
significant scientific and technical progress within a short
time. This has led to a rapidly growing number of data
sets on the structure and the interactions of carbohydrates with proteins and nucleic acids. In order to make
this data qualitatively and quantitatively comparable
and above all reproducible for science, standardization
is essential for its publication.

Beilstein-Institut

The standardization of
experimental conditions is often an
enormous challenge due to the
complexity of the processes.

Speakers at the Beilstein
Glyco-Bioinformatics Symposia 2009–2013
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Kiyoko F. Aoki-Kinoshita Tokyo, Japan

Hisashi Narimatsu Tsukuba, Japan

Catherine E. Costello Boston, USA

Milos V. Novotny Bloomington, USA

Anne Dell London, UK

Stefan Oscarson Dublin, Ireland

Ten Feizi London, UK

Nicolle Packer Sydney, Australia

Robert A. Field Norwich, UK

James C. Paulson La Jolla, USA

Sabine Flitsch Manchester, UK

Hannu Peltoniemi Helsinki, Finland

Martin Frank Heidelberg, Germany

Thomas Peters Lübeck, Germany

Hans-Joachim Gabius Munich, Germany

Rahul Raman Cambridge, USA

Steffen Goletz Berlin, Germany

René Ranzinger Athens, USA

Pamela Greenwell London, UK

Erdmann Rapp Magdeburg, Germany

Gerald W. Hart Baltimore, USA

Vernon N. Reinhold Durham, USA

Stuart Haslam London, UK

Pauline M. Rudd Dublin, Ireland

Hans Heindl London, UK

Gisbert Schneider Zurich, Switzerland

Bernhard Henrissant Marseille, France

Peter H. Seeberger Potsdam, Germany

Peter Hufnagel Bremen, Germany

Jürgen Seibel Würzburg, Germany

Niclas G. Karlsson Gothenburg, Sweden

Christoph Steinbeck Hinxton, UK

Oliver Kohlbacher Tübingen, Germany

Roland Stenutz Stockholm, Sweden

Daniel Kolarich Berlin, Germany

Mark Stoll London, UK

Harald Kosch Passau, Germany

Ichigaku Takigawa Sapporo, Japan

Stefan Kramer Munich, Germany

Michael Tiemeyer Athens, USA

Jung-Hsing Lin Taipei, Taiwan

W. Bruce Turnbull Leeds, UK

Thisbe K. Lindhorst Kiel, Germany

Carlo Unverzagt Bayreuth, Germany

Frédérique Lisacek Geneva, Switzerland

Robert J. Woods Athens, USA

Thomas Lütteke Giessen, Germany

Xiaoyong Yang New Haven, USA

Hiroshi Mamitsuka Kyoto, Japan

William S. York Athens, USA
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The aim is to make possible the
comparison and reproduction of the data on
the structure and the interactions of carbohydrates with proteins and nucleic acids.

Kick-off meeting of the MIRAGE working group in Seattle, USA, in 2011.
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Since 2009, the Beilstein-Institut has
invited experts in the field to discuss the
decoding of carbohydrates. About 20 talks,
poster presentations and software
demonstrations are at the core of the
Beilstein Glyco-Bioinformatics Symposium
which takes place every two years.
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Successful networking
Scientific progress depends on the reliable exchange of
information and the interdisciplinary cooperation among
scientists working in laboratories and on computationalbased approaches. In 2009, inspired by the Beilstein
STRENDA project, a group of scientists had the idea to
develop guidelines on publication standards also for
the newly derived sugar data. The first get-together of
scientists who work in the field of glycochemistry and
glycobiology with experts in bio-informatics and computer science took place in October of the same year at
the first Beilstein Glyco-Bioinformatics Symposium. The
response of the more than 60 participants in Potsdam,
Germany, quickly made it clear that this idea was worth
pursuing. Two years later the next symposium on sugar
decoding entitled “Cracking the Sugar Code by Navigating the Glycospace” followed. In June 2013 the third
symposium was organized, this time with the motto
“Discovering the Subtleties of Sugars.” More than
50 participants accepted the invitation to attend the
symposium to discuss, amongst other things, the
decoding of carbohydrate signals and software tools
for data analysis.
This new series of symposia – with Dr. Martin G. Hicks,
Dr. Carsten Kettner and Professor Peter H. Seeberger as
members of the scientific committee – is held every two
years. Each meeting comprises a three-day scientific
program with around 20 presentations, up to ten poster
presentations, and software demonstrations.

The MIRAGE working
group members
Sanjay Agravat Atlanta, USA
Matthew Campbell Sydney, Australia
Stuart Haslam London, UK
Masaki Kato Saitama, Japan
Carsten Kettner Frankfurt am Main, Germany (coordination)
Daniel Kolarich Berlin, Germany
Yan Liu London, UK
Ryan McBride La Jolla, USA
René Ranzinger Athens, USA
Erdmann Rapp Magdeburg, Germany
Weston Struwe Oxford, UK
William S. York Athens, USA
Joseph Zaia Boston, USA

The MIRAGE Advisory
Board members
Kiyoko Aoiki-Kinoshita Tokyo, Japan

www.beilstein-symposia.org

Catherine E. Costello Boston, USA
Anne Dell London, UK
Ten Feizi London, UK
Nicolas G. Karlsson Gothenburg, Sweden
Kay-Hooi Khoo Taipei, Taiwan
Milos V. Novotny Bloomington, USA
Nicolle H. Packer Sydney, Australia
James C. Paulson La Jolla, USA
Pauline M. Rudd Dublin, Ireland
David Smith Atlanta, USA
Michael Tiemeyer Athens, USA
Lance Wells Athens, USA
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Continuing development
Seeing the need for standardized data collection and
publication of data, 12 international experts in the field
of glycoanalysis and bioinformatics founded a working
group as part of the second Beilstein Glyco-Bioinformatics Symposium 2011: the MIRAGE project was born.
Only a few months later, the “MIRAGE Kick-off Meeting”
in Seattle, USA, took place over two days, where the
members of the working group drafted the short- and
long-term goals of the project.
Since then, the group – under the umbrella of the
financial support by the Beilstein-Institut – has been
intensively working on formulating and improving
standards for publishing experimental data. Their
work has been supported by the project coordinators
Dr. Carsten Kettner, Dr. René Ranzinger and Professor
William S. York – who are also responsible for the online publications – and by the members of the MIRAGE
Advisory Board. In addition to initiating further networking in the academic environment, the Advisory
Board assesses the working results and assists in establishing the use and the dissemination of the MIRAGE
standards.

Since the inaugural MIRAGE working group meeting in
2011, three further meetings have been held. During the
second meeting in August 2012 a draft version of the
MIRAGE guidelines for mass spectrometry data was
given to the Advisory Board to be reviewed. In addition,
the meeting was used to discuss the guidelines for the
publication of glycomics data with those scientifically
responsible for journals such as “Molecular & Cellular
Proteomics” (MCP), “Glycobiology” and “Journal of
Biological Chemistry” (JBC). Half a year later, the mass
spectrometry guidelines underwent a revision at the
follow-up meeting and were then published in April
2013 in MCP.
The fourth meeting of the working group took place
ahead of the third Beilstein Glyco-Bioinformatics
Symposium 2013 in Potsdam. The participants were able
to finalize the guidelines for liquid chromatography
data collection as well as to present a first draft of a
software tool that is designed to facilitate the handling
of the MIRAGE guidelines.

More than 50 participants from 12 countries
met for the third Beilstein Glyco-Bioinformatics Symposium
at Griebnitzsee in Potsdam, Germany.
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Beilstein-Institut

COURSES
AND EDUCATIONAL
PROJECTS FOR
SCHOOL PUPILS
Attracting talented young scientists and supporting their educational
training: We are committed to an interdisciplinary and sustainable concept
of education supporting expert knowledge, general education and
enthusiasm for scientific research.
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Since 2004, the Hessian Student Academy complements and expands the
teaching courses of public schools. The academy is held during the fall break
at Burg Fürsteneck in the heart of the hilly landscape of the Rhön.

Burg Fürsteneck  

03

Hessian
Student
Academy for
Middle
Schools
A holistic concept of education:
over ten days, talented students are addressed
with all senses at the Hessian Student
Academy at Burg Fürsteneck.

Burg Fürsteneck  
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Discover
knowledge

Practice makes perfect: for this reason, the BeilsteinInstitut has been supporting the education of young
scientists since 2011. It funds the Hessian Student
Academy for Middle Schools, where younger students
of German school grades seven to nine can follow their
specific (learning) interests in the fall break at Burg
Fürsteneck – located between Fulda and Bad Hersfeld.
The courses are led by university teaching staff and advanced students.

Independently exploring
chemistry from different
perspectives
The first Academy for Middle Schools took place in
October 2011. Sixty participants came together for ten
days to participate in an extracurricular educational
program. This included various activities such as sports
and leisure in addition to the majors and electives in
different subject areas.
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The main courses covered the fields of chemistry, biology, mathematics, business ethics and cultural studies. “The wonderful world of metals” was the focus of
the chemistry course. Twelve participants were able to
learn different experimental methods and extend their
existing knowledge from school. In the field of biology,
students concentrated on the microcosm and its small
hidden worlds, taking a closer look at the pond as an
eco-system with the water flea as an example. The topic
of the mathematics course was “Geometry in the plane,
in space and hyperspace;” this included in particular
training the brain to think geometrically. The business
ethics course was titled “Courage, power, morale:” given
the current economic and political developments as a
background, participants discussed the question of
whether and how economics and ethics fit together.
Theatrical improvisation or the “Art of the Moment”
was on the agenda in the field of cultural studies: in
addition to theory amongst other things, the two teachers mediated a deeper understanding of body language.

Beilstein-Institut

The Hessian Student Academy encourages
creative encounters with sciences and
arts: making learning fun.

Learning is fun
In addition to a main course, each pupil could take two
elective courses from the fields of photography, theatre,
the visual arts, dance and music. More activities such
as interactive games, juggling and unicycle riding, geocaching and yoga ensured that the attendees had a great
time at Burg Fürsteneck. On the last day, when 130 guests
were given an insight into the students’ work, it became
clear how successful the premiere of the first academy
for middle schools had been – and how useful it was
as a precursor to the Upper-School Academy which has
been offered since 2004.
In 2012, the Academy for Middle Schools went into its
second round. Once again, 60 gifted intermediate school
students from schools in Hessen were given the opportunity to pursue topics in the natural sciences, media
studies and art and culture. This time five main courses
from the fields of chemistry, mathematics, biology, cultural studies and æsthetic practice and media culture were
offered. “The world is colorful” was the title of the chemistry course, in which 12 participants discovered, for
example, what properties dyes have, where they come
from and how these compounds are chemically structured.
Meanwhile 14 young mathematicians “ran riot” in the
broad area of games theory. They were given an insight
into how it works and its possible applications.
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The joy of learning and extending
the boundaries of school education are the main
focus of the academy.
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Burg Fürsteneck provides students with an interdisciplinary-oriented educational concept: besides
sports and leisure, this includes majors and electives
in chemistry, biology, mathematics, business ethics
and cultural studies. All courses are led by university
teaching staff and advanced students.
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Stimulate enthusiasm for sciences and allow the
participants to experience the fascination of chemistry
in various facets: after the successful academies
in the previous two years, in 2013 the BeilsteinInstitut supported the Hessian Student Academy for
Middle Schools for the third time.

In the footsteps of Sherlock Holmes: applied chemistry and
criminological research working closely together.
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In the main course on biology, 11 students took part: under the motto “Dark goings-on in secret” they explored
the ground as a complex entity of rocks, air, water and
living creatures.

and what role they play in society. In small teams the
young editors went in search of suitable topics, surfed
and blogged and produced video clips about facts worth
knowing about the academy.

On an equally exciting journey into the unknown,
participants of the cultural studies course named
“Musical improvisation: reinventing music!” addressed
the question of whether one really can spontaneously
make music and if so, how. Amongst other things, the
course on media culture focused on the power of the
media discussing what media there are, how they work

As in the previous year, the five main courses were complemented with an extensive elective program. Each
attendee was able to choose two additional courses from
visual arts, experimental theatre, acrobatics, drumming
and photography. In addition, interdisciplinary leisure
and sports activities were offered in the program –
contra-dance, sport working groups, T-shirt design and
introduction to relaxation techniques.

Energy for life
Following the successful academies of the previous years,
the Beilstein-Institut supported it for the third time in
fall 2013. This time Burg Fürsteneck played host to 62
students, who were able to choose a main course from
five subject areas – chemistry, art and culture, biology,
mathematics and physics. A downright appetite-stimulating title was “Pizza, ice cream and gummy bears.” In
the chemistry course, the participants investigated how
food provides the energy for life, which nutrients are
essential for the human body and which foods supply
them. Not only were ready-made dishes scrutinized, the
participants also created food products themselves.
In biology, participants took part in a criminal journey
of discovery à la Sherlock Holmes, CSI & Co. Using laboratory analyses, they attempted to identify a person
from blood, hair, fingerprints, DNA and saliva samples.
Quite a different world opened up to the students of the
course in art and culture, as they followed Shakespeare’s
characters in the sixteenth century. They rehearsed brief
scenes from the plays, which right up to the present day
have a great influence on theatrical works, and performed them on the stage.
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In the mathematics course, an attempt was made to
build a bridge between technology and art, with the focus on perspective drawing and the design of geometric
structures. The main course in physics ultimately proved
to be very practical and useful with students occupying
themselves with the planning, building and optimizing
of low-energy houses. At the end of their seminar,
they investigated whether and to what extent there
was potential for energy savings to be made at Burg
Fürsteneck.

In 2013, the five main courses were also supplemented
with electives from the areas of literature and dance, the
visual arts, media studies, drumming and digital photography. These courses received just as much positive
feedback as the other leisure-time activities and complemented each other to make a varied, colorful program –
giving each participant an excess of “energy for life.”

The tasks are taken from everyday life and solved by science –
but not automatically: the
students have to contribute and
get involved, explore and
research to come to an appropriate solution.
To solve the tasks, students have to independently overcome
the traditional subject boundaries, such as between chemistry
and biology, for example, when it comes to the analysis of blood
groups.
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SCHOLARSHIPS
our scholarship program is focused on the heart of science: basic
research – an area which is often neglected by funding agencies. We support
young researchers at the start of their career who carry out research on
topics of fundamental scientific importance.

55

As a doctoral student Liana Movsesyan is carrying out basic research at the
GSI Helmholtzzentrum für Schwerionenforschung GmbH (Helmholtz
Center for Heavy Ion Research) in Darmstadt, Germany. The GSI has its headquarters in Darmstadt where it operates a unique large-scale accelerator for
heavy ions. After graduating in her hometown Yerevan in Armenia, Liana
decided to continue her research in Darmstadt. Since 2012, the young scientist has been supported with a Beilstein scholarship.

	GSI Helmholtzzentrum für Schwerionen	forschung GmbH in Darmstadt, Germany  

  Liana Movsesyan
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Beilstein
scholarship
program
“The Beilstein Scholarship is like a
springboard for me: it has enabled me to
move 4,000 kilometers from Yerevan to
Darmstadt to continue my education and
carry out research in nanotechnology.”
Liana Movsesyan

GSI Helmholtzzentrum für Schwerionenforschung GmbH in Darmstadt, Germany  
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Supporting
young
researchers

Although basic research does not often make the headlines, without it major scientific sensations would not
be possible.

More than financial support:
the scholars receive help and
support for their professional
and personal development.
Since 2012, the Beilstein-Institut has been running a
scholarship program for young scientists to carry out
their doctoral studies in basic research in chemistry and
related disciplines. The aim of the program is to support the participants at the start of their scientific career. It addresses those students who want to devote
their doctoral studies to interdisciplinary research projects in biochemistry, chemistry and physics. Apart from
the financial support, the Beilstein-Institut seeks to help
the scholars further by promoting exchanges with
established scientists, the formation of networks and
the development of the “scientific personality.”
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The application phase for the first edition of the scholarship program ended in March 2012. By then, 25 applicants had signed up – a respectable number underlining the scientific community’s high level of interest
in the new program. The proposed research projects
were evaluated by external experts. Those students who
received positive feedback were invited to present their
projects during a symposium at the Beilstein-Institut.
After this second hurdle had been overcome, 15 candidates were accepted into the scholarship program.
Amongst the projects were the development of low-cost
dye-sensitized solar cells, the neutralization of the
greenhouse gas carbon dioxide by sunlight, the production of semiconductor wires of only a few nanometers thickness and the study of pharmaceutically active
substances. The scholarship holders in the program,
which is based on two 18-month periods, are based at
14 universities and research centers across Germany.

Beilstein-Institut

The Beilstein scholarship holders are
doing research at different universities,
Helmholtz and Max Planck Institutes
across Germany.

Scholarship holders
in focus
In addition to the scientific aspects of the scholarship,
the communicative skills of the participants are also addressed. For example, in May 2013, the topic “Scientific
publication – how and where do I publish?” was discussed at a scholarship meeting which was also attended
by scholarship holders from the NanoBiC project as well
as staff of the Beilstein-Institut. Through their work in
the editorial office of the Beilstein Journals, the staff
members are experts in the field of scientific publications, and were able to report first-hand on important
aspects of scientific publishing. They also gave the doctoral students an insight into the work of an editorial office, and thus some helpful tips, such as the correct way
to cite literature and to avoid plagiarism.
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With interdisciplinary events like this, the BeilsteinInstitut aims to provide young academics with a forum
to get to know each other, exchange information and
build up long-term networks. The organizers of the
meeting, Christina Keil and Dr. Carsten Kettner, received very positive feedback from the participants,
revealing that the subject met the interest of the young
scientists.
In December 2013, it was “half-time” for the Beilstein
scholarship holders: an interim evaluation took place
at the Beilstein-Institut and the scholars presented the
progress of their projects to the foundation. All 15 funded
scholars received positive assessments and were accepted for the second funding term of the program.
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Dr. Maria Eugenia Toimil-Molares (left) and
Professor Christina Trautmann supervise and support
the PhD project of Liana Movsesyan at the GSI Helmholtzzentrum für Schwerionenforschung GmbH (Helmholtz Center for
Heavy Ion Research) in Darmstadt, Germany.

Beilstein scholarship
program goes into the
next round
The second round for the scholarship program started
in the summer of 2013 with 26 students applying. More
than half of them satisfied the formal eligibility criteria.
After the assessments of their research projects had
been completed, eight doctoral students were accepted
into the program in December 2013.
www.beilstein-institut.de/stipendium

Middle: Scholarship awards in June 2012.
Below: In addition to the scholars of the Beilstein program,
the scholars of the NanoBiC project and employees of
the Beilstein-Institut attended the scholarship
meeting in May 2013.
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Beilstein scholarships are awarded
for a period of up to three years with an
interim evaluation after 18 months. The
maximum age for acceptance into the
program is 25 years; the financial support is 1,650 euros per month.
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Beilstein-Institut

RESEARCH,
TEACHING AND
PUBLICATION
ACTIVITIES
The universities and their research facilities get new impulses: our
endowed chairs are a modern form of science funding providing further
opportunities for the academic research community with their
interdisciplinary orientation.
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With the establishment of the endowed chair, the Beilstein-Institut supported
Frank Schulz in his research into new strategies for the synthesis and modification of natural products at the TU Dortmund University. He was a speaker
at the Beilstein Bozen Symposium, has published his research results in
the Beilstein Journal of Organic Chemistry and holds a chair of Organic
Chemistry at the Ruhr-Universität in Bochum since October 2013.

Ruhr-Universität Bochum  

  Professor Frank Schulz
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Beilstein
endowed
chair
“Thanks to the support of the Beilstein-Institut,
I was able to implement the projects which
I had dreamed of as a post-doc.”
 Professor Frank Schulz

Ruhr-Universität Bochum  
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New ways
for sciences

Endowed professorships play an important role in many
areas of university research. They support research in
exactly defined areas, sharpen the profile of universities as innovative research facilities and, last but not
least, mean important recognition of the professor with
his or her often novel ways of thinking and approaches.

In recognition of this important new research area, the
Goethe University took it over in 2007 and transferred
the chair into the regular operations of the university.
The professorship was also an important stage for the
university career of Gisbert Schneider. In 2010 he followed the call to the ETH Zurich as professor for computer-assisted drug design.

Role model for interdisciplinary exchange:
Gisbert Schneider

An important aspect of the endowed chair at the Goethe
University was the “Beilstein Computer Center (BCC)”
which was set up in 2003. Since then, it has been in
continuous use to improve the subject-oriented training of students of chemistry and bio-informatics at the
Riedberg site in Frankfurt am Main.

The Beilstein-Institut has funded two endowed chairs
since 2002. The first was a professorship over five years
donated to the Goethe University in Frankfurt am Main.
The focus of the research was to be the interdisciplinary
exchange between chemistry, theoretical chemistry and
pharmacy in the area of chemical informatics. The chair
was awarded to Professor Gisbert Schneider, an excellent representative of his field. Together with his group
he devoted himself to a wide range of important tasks
ranging from active substance research on pain receptors to the synthesis of libraries of natural product
derivatives.
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Research on the way
to pharmaceutical
application: Frank Schulz
After the positive experience of the first endowed professorship, the Beilstein-Institut established a second
chair at the beginning of the winter semester 2009/2010
at the TU Dortmund University. There Frank Schulz
focused on research into new strategies for the synthesis and modification of natural products: the objective
was to obtain “natural-product-like” compounds for
the development of active substances used in antibiotics and anti-tumor agents. Professor Schulz’s
research group, which started in 2009 with two employees, had grown to 12 members by 2013 – post-docs,
doctoral students, masters and bachelor students.
Under the supervision of Frank Schulz, the chemists,
biochemists and pharmacists of the group successfully
brought a series of projects to completion.
During his time at the TU Dortmund University, Professor Schulz started a number of scientific collaborations,
for example, with the Max Planck Institute for Coal
Research in Mülheim, the Institute of Organic Chemistry in Karlsruhe, the Chemical Genomics Centre in
Dortmund and the Fraunhofer Institute for Molecular
Biology and Applied Ecology in Aachen.

Since ten years the Beilstein Computer Center
has become a part of the educational training
at the Goethe University.
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This time the funding covered a time period of two terms
of three years with a volume of 650,000 euros per
term. The intermediate evaluation in July 2012 was concluded with a positive result. All project objectives had
been achieved or surpassed, and Frank Schulz had successfully established himself and his research work in
the scientific community. The Beilstein endowed chair
was an important career step for Professor Schulz who
in October 2013 took on a full professorship at the RuhrUniversität in Bochum.
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The search for new antibiotics
and anti-tumor agents from natural
sources was the focus of the work of
Professor Frank Schulz at the
TU Dortmund University.
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Professor Frank Schulz (left) received the Thieme Chemistry
Journal Award in 2012 for his research work.
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Michael Huth researches as professor at the Institute of Physics at the Goethe
University Frankfurt am Main. He is spokesman of NanoBiC, an interdisciplinary four-year research project bridging the gap between chemistry and
physics. Furthermore, Professor Huth is a member of the Beilstein-Institut
Foundation Council and Guest Editor of the Beilstein Journal of Nanotechnology; he was also a speaker at the Beilstein Bozen Symposia in 2010
and 2012.

Goethe University Frankfurt am Main  

  Professor Michael Huth

05

NanoBiC
“With the funding through scholarships
and for material resources, the Beilstein-Institut
has successfully supported the interdisciplinary
cooperation of chemists, physicists and materials
scientists in the framework of NanoBiC.”
 Professor Michael Huth

Goethe University Frankfurt am Main  
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NanoBiC
Collaboration
in research

Many chemical compounds show different physical
properties on a nano-scale compared to the macromolecular world. The decoding of these processes generates new knowledge that is of essential importance
in many areas – for example, in technical applications
such as ultrafine sensors, extremely dense data storage
devices or novel micro-magnetic and self-illuminating
components.
The exploration of the nano-scale worlds requires a
multidisciplinary approach. NanoBiC brought together
the four key disciplines nanotechnology, biology, chemistry and computing. The four-year research project,
which started in 2009, involved scientists from chemistry, physics and materials science at the Goethe University in Frankfurt am Main, the Technische Universität in Darmstadt, the GSI Helmholtzzentrum für
Schwerionenforschung GmbH (Helmholtz Center for
Heavy Ion Research) in Darmstadt and the Frankfurt
Institute for Advanced Studies. Within the framework
of NanoBiC (Nano, Bio, Chemistry and Computing) it
was possible to offer an ideal setting for a wide range
of collaborative sub-projects. The central theme was
the effect of high-energy radiation on objects in the
nanometer range.
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With a total sponsorship of 3.6 million euros over four
years, NanoBiC had two main project areas: firstly, to
examine how it is possible to construct functional elements exactly according to a blueprint – such as transistors, sensors, quantum dots or storage elements;
secondly, to explore the effects of cosmic radiation on
human cells in more detail – this is of great significance
for manned space missions, for example.

NanoBiC brings together the
four key disciplines nanotechnology, biology, chemistry
and computing.
NanoBiC comprised seven sub-projects each examining
how matter in its smallest dimensions reorganizes itself
when certain particles are irradiated. The initial results
of NanoBiC already showed that the intended interdisciplinary approach was successful and led to unexpected
findings. The interim evaluation in September 2011 confirmed the positive results.

Beilstein-Institut

Bridging the gap between chemistry and
physics: at the level of research as well as in
terms of scientific publications.

NanoBiC involved not only the specific collaboration of
scientists, but also resulted in the publication and discussion of the research results. The project initiated,
among other things, the Thematic Series “Radiationinduced nanostructures: Formation processes and
applications” in the Beilstein Journal of Nanotechnology. Professor Michael Huth from the Institute of Physics at the Goethe University, the spokesman of the
research project, was Guest Editor of this series. In addition, NanoBiC was present at scientific events: at a
spring meeting of the German Physical Society held in
March 2012 in Berlin, for example, two sessions on the
topic of “Focused electron beam induced processing for
the formation of nanostructures” were initiated by
Michael Huth. About 100 participants attended both
events – in total, ten lectures provided a detailed overview of the current state of research.
NanoBiC was also active in supporting young scientists:
34 scholarships – including 13 post-doctoral and
21 postgraduate students – received funding in 2012
alone. In May 2013, the Beilstein-Institut hosted a
scientific colloquium, where the scholars presented
their work and discussed it with the auditorium. This
proved to be an excellent forum for exchanging ideas
and networking.
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With the scheduled project funding through the
Beilstein-Institut coming to an end, it can be seen that
NanoBiC has an important impact spreading on the scientific community: the project has generated more than
100 publications in renowned scientific journals.
Numerous presentations at international conferences
made references to NanoBiC and a patent was filed.
There are nearly 100 scientists across Europe who are
associated with NanoBiC. They will continue their
joint research in the future.
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Matter in smallest dimensions is able to
reorganize itself when particles are selectively
irradiated. In seven sub-projects NanoBiC
examined the physical principles governing
these processes.

Representatives of the institutions involved in NanoBiC – Goethe University in Frankfurt am Main,
Technische Universität Darmstadt, GSI Helmholtzzentrum für Schwerionenforschung GmbH (Helmholtz Center for Heavy
Ion Research) in Darmstadt and Frankfurt Institute for Advanced Studies in Frankfurt am Main – worked closely together
to advance the project. The picture shows (from left to right) Professor Roser Valenti, Professor Michael Huth,
Professor Max C. Holthausen, Professor Wolfgang Ensinger, Professor Matthias Wagner
and Professor Andreas Terfort.
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Dr. Maria Eugenia Toimil-Molares (left) and Professor Christina Trautmann
supported the NanoBiC project at the GSI Helmholtzzentrum für Schwerionenforschung GmbH
(Helmholtz Center for Heavy Ion Research) in Darmstadt.
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Financial
situation and
funding volume
The asset management of the Beilstein-Institut is
focused on capital preservation and on the maintenance of the continuity of the foundation’s operations.
Decision-making is based on objective criteria. From
the determination of the distribution of assets amongst
different asset classes down to single purchases or sale
decisions, each alternative action is carefully assessed regarding its expected contribution to achieving the targets.
The foundation controls its investments by itself without involving external asset managers ensuring a
cost-efficient and transparent investment policy. The
operational framework for the foundation’s internal
asset management is given by the “Principles and objectives of asset management” and by the investment
policy authorized by the Board of Management. Each
investment decision is made according to a rule-based
system.

Risk controlling is based on continuous record keeping
at market prices and on regular internal capital market
and securities analyses.
A “steady hand” investment policy is pursued focusing
on a long-term investment horizon. In addition to the
capital preservation, a steady cashflow to secure the
continuous funding of the foundation’s projects is also
an investment objective. The core of the portfolio consists of high grade fixed income securities. The time to
maturity allocation follows a rolling 10- to 15-year
strategy, which reduces the reinvestment risk on the
one hand and minimizes the costs of the investment on
the other. Up to 50 % of the foundation’s assets can be
invested in stocks. Stock selection is based on a fundamental analysis with a particular focus on the sustainability of dividend payments. Investment in real estate
is executed via real-estate investment trusts (REITs). On
the basis of the current allocation, a further increase of
the stock and real-estate quota is envisaged in the
medium term.

Investment allocation (at market prices) 2009 to 2013, In EUR million

2009

2010

2011

2012

2013

Bonds

207.1

202.8

196.3

207.3

201.3

Stocks

14.5

16.1

16.1

20.5

34.2

0

0.4

0.8

2.7

5.6

15.3

23.3

32.1

27.5

16.4

236.9

242.6

245.3

258.0

257.5

REITs + property
Fixed-term
deposits/cash
Total
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Ordinary income without gains and losses from asset rebalancing
and funding volume, in Eur Million

10

8

6

4

Ordinary income

2

Funding volume
0

2009

2010

2011

2012

2013

The main focus of funding activities was on the publication of journals, on the support
of endowed chairs and on the joint research project NanoBiC.

Foundation income from assets, In EUR million

Income from licenses/royalties

2009

2010

2011

2012

0.24

0.10

–

–

2013	Total
–

0.34

42.57

Income from shareholdings and from
securities carried forward as fixed assets

8.63

8.76

8.54

8.16

8.48

Other interest income (fixed-term deposits)

0.42

0.30

0.37

0.40

0.19

1.68

Total

9.29

9.16

8.91

8.56

8.67

44.59

Financial volume for funding

4.55

6.09

6.14

5.72

6.36

28.86
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Annual financial
statementS 2013
The annual financial statements are based on the commercial code for incorporated companies, in particular
taking into account the laws governing foundations and
the tax laws for non-profit organizations. The annual
financial statements were audited by KPMG AG
Wirtschaftsprüfungsgesellschaft and an unqualified
opinion was issued.
The assets include financial investments of 217.7
million euros and liquidity of 16.7 million euros. The
hidden reserves – resulting from the bond and stock
portfolio – amount to approximately 20 million euros
and are not assigned. The equity capital of the foundation comprises primarily the foundation’s assets of 196.9
million euros, the “Umschichtungsrücklage” (reallocation reserves) of 1.5 million euros, “freie Rücklagen”

(free reserves) of 26.7 million euros and accruals of
13.2 million euros. Equity capital arose from the initial
capital (capital contribution of the founder Max Planck
Society amounting to DM 1,000), the results of the scientific work of the Beilstein-Institut on the handbook
and database production and the income from asset
management. The function of the free reserves is to help
compensate the negative effects of inflation on the
value of the foundation’s assets.
Accruals of 12.6 million euros relate essentially to the
pension provisions made for 138 former employees as
well as 88 candidates. The evaluation was carried out
using an interest rate of 3.5 % and an inflation rate
of 2 %.

Balance sheet (summary) in eur million

Assets				
2013
2012
Fixed assets				
217.74
203.53
217.74
Financial assets				

203.53

21.08
32.13
Current assets				
4.38
Receivables and other assets				

4.58

16.70
27.55
Liquidity				
Accruals and deferrals		

0.56
		

239.38
			

Total

0.71
236.37

Liabilities				
2013
2012
Equity capital				
225.09
221.52

Accruals
Liabilities
Total

80

Assets of the foundation

196.90
			

Reallocation reserves

1.51
			

0.50

Free reserves

26.68
			

24.12

13.15
12.49
			
1.14
2.36
			
239.38
236.37
			

196.90

Beilstein-Institut
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Foundation
Council

Chairman of the Foundation Council
Professor Horst Stöcker

Deputy Chairman of the Foundation Council
Ekkehardt B. C. Sättele

Dr. Ulrike Mattig

Professor Arndt Simon
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Rainer Daum

Professor Michael Huth

Gernot Frank

Professor Fred Robert Heiker

Ingo R. Mainert

83

Funding Report 2009–2013
FACTS AND FIGURES

Management and
Employees

Board of Management
Dr. Werner Brich, Werner Rinnert and Dr. Martin G. Hicks

Asset management
Olaf Beckmann-Haag and Maximilian Lehmann

Software development and IT infrastructure
Stefan Schepper, Udo Reschel and Markus Nietfeld

Marketing and PR
Dr. Michael Penk, Christina Keil and
Dr. Peter Dietel
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Symposia, secretarial administration
and Beilstein TV
Dr. Carsten Kettner, Alexandra Giersdorf
and Volker Lange

Editorial office – quality assurance
Dr. Robert Flogaus-Faust, Dr. Christine Meier
and Dr. Karl-Heinz Hellwich

Editorial office
Dr. Jörg Parsch, Olaf Born, Oliver Bretz and
Dr. Christian Lange (from left to right)
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