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Preface
Lennart Philipson
Director General of EMBL

About half a century ago the great biologist J. B. S.
Haldane claimed that we could understand biological evolution
without really knowing the chemistry of life. The evolutionists only
had to calculate the outcome of battles for survival in the biosphere based on Darwin's natural selection theory. The principal
theme was that those best fitted for the struggle for existence
would have a better chance for survival and the survival characters
would thereby ultimately become fixed in the species. Although
Darwin's theory was and still is accepted, it soon emerged that
this approach to evolutionary biology was limited. It led to
mathematical descriptions of the inheritance of biological characters but left unsatisfied a curiosity about the chemistry of life and
how living organisms apparently, but only apparently contradict
thermodynamic theory.

The reductionist approach to the study of biological
processes has been more successful. Molecular biology which
attempts to understand life at the level of atoms and molecules,
within the laws of physics and chemistry, has in recent years
provided some of the answers to the questions asked by the
evolutionary biologists fifty years or more ago. Molecular biology
has also very recently developed a new technology, biotechnology, which may provide novel sources for agricultural and
pharmaceutical products and even energy.
Today the European Molecular Biology Laboratory
which was first conceived in 1962 but came into legal existence
only in 1974 after protracted negotiations, faces a great challenge
in its attempt to become the focal point for European collaboration
in molecular biology. The Laboratory's aims are to become a
centre for advanced training and teaching both by welcoming
visiting postdoctoral scientists and organizing training courses, to
become a centre for the introduction and development of new
techniques and instruments some of which are too elaborate or
costly to establish at a national level, and through its outstations to
provide European molecular biologists with access to both high
energy X-ray radiation and a neutron beam for structural studies.
This pamphlet describes the history of the foundation of EMBL, its
present organisation and its current scientific programme.
Hopefully it will demonstrate that EMBL and its programmes are fit
enough to survive and flourish and fulfil a unique function for
Europe's molecular biologists.
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The site on which EMBL is
built is close to the rural
suburb of Boxberg and the
Max-Planck-Institute for
Nuclear Physics, amidst
the wooded slopes of the
highest hill in Heidelberg the Konigstuhl.
Construction of the EMBL
began in September 1975.
Completion of the main
structure and the roof was
celebrated at a ceremony
on 21 October, 1976. By
November of the following
year, the interior and the
installation work were
completed to such an
extent that the first
scientific groups and the
administration could begin
to move into the new building. Several scientific
groups which were in temporary accommodation in
the Heidelberg area and
had already commenced
work, were moved to the
Laboratory in the spring of
1978. The official inaugruation ceremony of the
Laboratory took place on
5th May 1978.

EMBL Heidelberg

In the Beginning

Historical
Background
1962-1982

1962
Birth of the idea for an
international laboratory for
molecular or fundamental
biology

1963
The European Molecular
Biology Organisation
(EMBO)

In December 1962 immediately following the Nobel
prize investiture ceremony John C. Kendrew together with James
D. Watson visited the "Centre Europeen de Recherche Nucleaire"
(CERN) in Geneva. Leo Szilard the nuclear physicist turned molecular biologist was also in Geneva at the time. They, together with
Victor Weisskopf the Director General of CERN, discussed the
possibility of founding an international laboratory for molecular
biology. Szilard proposed that Europe's molecular biologists
should attempt to emulate their colleagues in particle physics and
try to persuade their governments to establish a European laboratory for molecular or fundamental biology patterned on the CERN
model. Such a laboratory might help Europe retain some of the
initiative in molecular biology that it was quickly losing to the
United States.

At a meeting in Ravello, Italy in September between
18 European and 5 American biologists, which was also attended
by Victor Weisskopf, and a representative of the World Health
Organisation, it was agreed to establish a "European Molecular
Biology Organisation" (EMBO), which would have as one of its
main objectives the establishment of a European Laboratory for
fundamental biology. Various committees were formed to work out
detailed plans and Nobel prizewinner, Max Perutz, became
chairman of a provisional executive council.
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1964

In February 140 molecular biologists from twelve
European countries and Israel were invited to become members
of EMBO. It was decided that EMBO, rather than be affiliated to
any existing organisation or institutions, should remain
autonomous.

An EMBO council meeting
of historic significance

At a meeting of EMBO council convened in July at
CERN a draft constitution drawn up by Jeffries Wyman, EMBO's
first secretary general, and John Kendrew, and which was to form
the basis of EMBO's statutes and rules, was approved by the
council and the decision was taken to register EMBO in Switzerland as a non-profit making organisation under Swiss law.
A draft of an application written by Max Perutz for
financial support for EMBO from the Volkswagen Foundation was
approved.
Edward Kellenberger told the council meeting of his
discussions with the Swiss Federal and Cantonal Governments
about EMBO and the proposed European Molecular Biology
Laboratory (EMBL). He was able to give the encouraging news
that the Swiss Federal Government was willing to take a diplomatic initiative to persuade other European governments to help
establish EMBL and support other parts of the EMBO programme.
Finally the council agreed that Raymond K. Appleyard of
EURATOM should be invited to become EMBO's first executive
secretary. Thus by July 1964 EMBO had a legal existence, the
sympathy of the Swiss Government, an application to the Volkswagen foundation for funds and an executive secretary.

1965

In May the EMBO council learned that the national
council for research and development of Israel would provide
$ 10,000 to the Organisation but this was insufficient to allow
EMBO to begin its planned fellowship and course and workshop
programmes.

Grants from various sources
allow EMBO to begin its
programme

The breakthrough for EMBO came in December when
the Volkswagen foundation agreed to provide a grant of over 1.75
million DM for a 3-year period to finance a programme of short
and long-term fellowships for advanced training and collaborative
research, a programme of courses and workshops as well as to
allow further study and development of the laboratory project.
These funds together with the smaller grant from Israel and 42,000
Swiss Francs provided by "Interpharma" Switzerland allowed
7

Historical Background
EMBO to launch its first programmes. Raymond Appleyard with
the agreement and cooperation of the University of Brussels and
EURATOM became EMBO's part-time executive secretary.

1966
The Programme and the
Central Laboratory

The Volkswagen Foundation1s most generous grant
allowed EMBO to begin sponsoring courses, workshops and
exchange fellowships. During the 3 years 1966-1968 it was able to
award a total of 186 fellowships and sponsor 17 courses and
16 workshops. It was clear, however, that no private foundation
would, be able to sponsor the building and running of a European
laboratory, that would require intergovernmental support.
.
The Swiss foreign office throughout the year persevered with its initiative and finally succeeded in persuading other
countries to be represented at an international conference to be
held at CERN, Geneva, in April 1967 to discuss intergovernmental
support for EMBO and in particular for the planned European
Molecular Biology Laboratory.

1967
The first intergovernmental
conference to discuss
EMBO and EMBL

1968
The plan for the laboratory
is not relinquished

In April representatives of the majority of West
European governments attended the conference at CERN in
Geneva. The central issue of the talks was the possibility of
intergovernmental support for EMBO's programmes which
being funded by the Volkswagen Foundation grant and secondly
the plans for the international laboratory. During the meeting it
became clear that there was more readiness amongst the governments to support the exchange and training programmes than the
planned laboratory.

At the second intergovernmental conference held in
January the major business was drafting an international agreement which would guarantee long-term intergovernmental support
for EMBO's courses, workshops and fellowships. The text of the
agreement made no reference to the European Molecular Biology
Laboratory which was not therefore discussed officially.
Nonetheless the EMBO council adhered to its plan for
a central research laboratory and documents and proposals were
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offered unofficially to government delegates for their comments.
Agreement was reached concerning support for the courses,
workshops and fellowships and February 13th 1969 was fixed as
the date for the ceremony of signing an intergovernmental agreement establishing the European Molecular Biology Conference
(EMBC) through which financial support for EMBO's programmes
would in future be channelled.

The signing, in February 1969, of the EMBC agreement, which was initially to run for five years, assured in principle
government funding for EMBO's exchange programmes. To tide
EMBO over the transitional period, before the governments of the
signatory states had ratified the agreement, advance contributions
were paid by several of them.

By April 1970, the Conference Agreement had been
ratified by the governments of France, the Federal Republic of
Germany, the Netherlands, Norway, Sweden, Switzerland and the
United Kingdom and it came into force. Shortly afterwards the
Agreement was ratified by Austria and Denmark, then Greece, Italy
and Spain. In subsequent years Israel (1970), Ireland (1974),
Finland (1976) and Iceland (1977) joined EMBC. Belgium though
not a member of the EMBC has always been represented in it by
the Fonds National de la Recherche Scientifique. EMBC provided
an opportunity to continue to discuss at an Intergovernmental
level plans for a European Molecular Biology Laboratory.
In November 1970, at a meeting of EMBC, four working groups
were set up to study firstly the role of the proposed laboratory and
its relationship to national institutions, secondly the organisation
and administration of a laboratory, thirdly possible sites for it and
fourthly how to finance it.

1969
The European Molecular
Biology Conference

1970
Ratification of the
Conference Agreement

1970-1972

Between 1970 and 1972 plans for the laboratory
began to take a definitive shape. The original proposal was
pruned considerably so that the Laboratory plan finally placed
before the governments was for an institute only half the size of
the laboratory initially envisaged by EMBO in the mid 1960s. By
1972 it was clear that 10 member states of EMBC, Austria,

Plans for EMBL take shape
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Denmark, France, Federal Republic of Germany, Israel, Italy, the
Netherlands, Switzerland, Sweden and the United Kingdom were
in principle in favour of the project and were eventually to ratify the
Laboratory Agreement. Both France and the Federal Republic of
Germany had proposed sites. A decision was finally taken to
locate the laboratory at Heidelberg and to establish outstations at
the Deutsches Elektronen-Synchrotron in Hamburg and at the
Institut Laue Langevin in Grenoble. The legal text of an agreement
to establish the laboratory had been drafted and Joh(l Kendrew
had been appointed as the project leader. He also acted as
secretary general of EMBC and EMBO, having been appointed to
both positions in 1969.

1973
Signing the EMBL
Agreement

1974
EMBL acquires an
independent legal
existence

1977
EMBL's scientific staff move
in to EMBL

At an EMBO council meeting in February 1973 John
Kendrew could report that the Swiss government had invited the
other nine interested governments to a ceremony for the signature
of the Laboratory Agreement, which took place on May the 10th
that year. Like the Conference Agreement, the Laboratory Agreement only came into force after ratification by the signatory states
and there were anxious moments as the ratifications were
awaited.

By July the 5th 1974 ratification was sufficiently
complete for the Laboratory Agreement to come into force. The
preliminary stages of the construction of the buildings of EMBL in
Heidelberg had already begun. Scientific staff were recruited and
began work in accommodation rented from the Deutsches
Krebsforschungszentrum and the University in Heidelberg. Sir
John Kendrew was appointed the first Director General of EMBL.

Construction of the main Laboratory in Heidelberg
was virtually completed by the end of 1977 and scientific staff
moved in from their various temporary accommodations in
Heidelberg.
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On May the 5th the formal inauguration ceremony of
the main Laboratory in Heidelberg was attended by the Federal
Minister for Research and Technology Dr. V. Hauff and other senior
representatives of the Federal Republic and the other member
states.

1978

In November the Laboratory's library in Heidelberg
was dedicated to the memory of Leo Szilard who had first brought
to life the idea of an international organisation and laboratory for
European collaboration in molecular biology.

1979

At the end of March the first Director General of EMBL,
Sir John Kendrew ended his period of office and returned to
England to become president of St. John's College, Oxford. His
successor, the present Director General, Lennart Philipson of the
University of Uppsala took up office.

1982
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EMBL is inaugurated

Dedication of EMBL's
library

Change of Director General

Legal Situation
ofEMBL
Headquarters Agreement
on 10th December 1974

The Laboratory signed an Headquarters Agreement
with the Federal Republic of Germany on 10th December 1974
which came into force in 1975 following the necessary parliamentary ratification. A similar form of agreement was reached with the
Republic of France on 3rd March 1976 with respect to the outstation in Grenoble. This came into force in 1977 following the
various ratification processes.
These agreements establish the legal status of EMBL
in the respective countries and secure for the Laboratory the privileges and dispensations customary for international institutions in
their host countries, of which the following are of especial significance:
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Legal Situation of EMBL
Inviolability of buildings and archives; exemption from
certain national jurisdiction.
Within the countries that signed the Laboratory
Agreement personal and official immunity for representatives of
the Member States in connection with their official duties on behalf
of the Laboratory.
Free exchange of information and exemption of
EMBLs official information system from censureship or other limitations.
Exemption from direct and indirect taxation, as well as
from any official charges other than as reimbursement for services
rendered.
exchange.

Exemption from any limitation of foreign currency

Exemption from certain legal requirements of the host
country in respect of social security regulations, to the extent that
EMBL has its own regulations, and residence qualifications.
Exemption of personnel from any limitations regarding travel and duration of stay in the host country.
Exemption of personnel from national taxation of their
EMBL salaries as long as EMBL applies a system of internal
taxation.
For the Director General, full diplomatic immunity
according to the Vienna agreement on Diplomatic Relations.
The Agreements state explicitly that the privileges
and dispensations granted are to be exercised in the interests of
the Laboratory and not fort,he personal advantage of the individual.
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The
Authorities
ofEMBL
The Organisation

The executive authorities of EMBL are the Council and
the Director General.
The Council is composed of delegates from the
Member States. Each country sends two delegates, who may be
accompanied by advisors. A Chairman and two deputy chairmen
are elected for a term of office of one year and can be re-elected
on no more than two consecutive occasions. The Council's main
task is to decide the Laboratory's policy with regard to scientific,
technical, financial and administrative matters.
Furthermore the Council appoints a Scientific Advisory
Committee and a Finance Committee.
The Scientific Advisory Committee is composed of 15
scientists. It helps the Council to decide on proposals from the
Director General concerning the implementation of the EMBL
scientific programme. The members of this committee are not
nominated as representatives of the Member States, but as
individual scientists from a broad range of relevant research fields.
The Finance Committee is composed of representatives of the Member States.

Council
Two Delegates per
Member State
2

Scientific
Advisory Committee
15 Scientists

3

Finance Committee
Delegates of all Member
States

The Council designates the Director General for a
specified period. He is the highest authority and the legal
representative of the Laboratory. The Director General draws up
the EMBLs scientific programme. He is supported by a scientific,
technical and administrative staff approved by the Council.
The Director General is assisted by a Standing
Advisory Committee which is composed of representatives
elected by the Staff Members and representatives appointed by
the Director General.

4

Programme coordinators
All Project Coordinators and
Heads of Sections of the
Administration
--------------------

5

Group leaders
All Scientific Group Leaders

6

Standing Advisory Committee
7 Members elected by all
Members of Personnel
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The Organisation of EMBL
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Member States

Director General

Programmes of EMBL
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Organigram of EMBL Administration
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Personnel
General Service

--Kon-raa-MITller--- - --

C

\

\

Finance Purchase
Legal Matters

- ------ EckarcfWeis-- --- --

A
Scientific Programme
Pre- and Postdoctoral Training
Scientific Advisory Committee
Cooperation with National Labs.
Relations between
EMBUEMBO/EMBC
Advanced Training and Courses
Council Secretariat
Library

B
Organisation and Management
Cooperation with German
Authorities
Recruitment, Contracts
Professional Training
Experts and Consultants
Remuneration, Grants and
Indemnities
Social Security
Social Affairs, Housing
Canteen
Press and Public Relations
General Services
Service Engineer
Laboratory Steward
Security and Safety

c

Accounts, Treasury
Payments, Inventory
Budget Control
Travel Expenses
Petty Cash, Purchases
Delivery, Stores
Legal Matters
Cooperation with national
Finance Authorities and
French Authorities

Scientific Secretariat
John Tooze

Personnel
General Service
Konrad MOiler

Finance Purchase
Legal Matters
Eckard Weis
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The Conference and the Organisation today

EMBC
17 member states

EMBO
membership 550 scientists

EMBO Council
15 elected members

•

Fellowship Committee

10 members

Fellowships/year
250 short-term
150 long-term

2

Courses and Workshops/year
Courses
20
Workshops 15
Symposium 1

18

j1

Course Committee i 2
10 members

What we mean by Molecular Biology

EMBL
and its Scientific
Programme
We all live under the same
sky, but we do not see the
same horizon.

Biochemistry can teach us
the pathways of chemical
reactions in organisms but
only by understanding structure can we hope to understand in atomic detail how the
reactions biochemists study
are actually brought about.

An introduction to a publication describing the European Molecular Biology Laboratory (EMBL) must first attempt to
define what we mean by molecular biology, and second explain
why a combined European effort in this research area is highly
desirable. Molecular biology has been difficult to demarcate from
other branches of the life sciences, and the witty definition provided by the British Nobel Laureate Francis Crick, that molecular
biology is anything which interests molecular biologists, is in one
sense profound but in another trivial. The molecular approach to
biology stems from two concurrent but separate sets of events
some 40 years ago. Groups of physicists in England and USA
approached biological problems at about the same time but with
different techniques. In England emphasis centred on the
understanding of the three-dimensional structure of biological
molecules in great detail. This was only feasible using X-ray
crystallography, which in essence utilizes beams of X-rays that
have a very short wave length and therefore a high resolving
power, so that individual atoms can be "seen". In order to obtain
atomic resolution the biological material must be highly purified
and ordered preferentially in crystals, or in two-dimensional
lattices. The basic philosophy behind this work was simply that
the structure and function of biological macromolecules are the
two sides of the same coin, the function of a particular molecule
being determined by its architecture. Biochemistry can teach us
the pathways of chemical reactions in organisms but only by
understanding structure can we hope to understand ·in atomic
detail how the reactions biochemists study are actually brought
about. The structure of DNA, the hereditary material, was the
outstanding contribution of this approach.
The physicists in the USA, many of European origin,
took a different approach. They emphasized the genetic route to
the solution of basic biological problems. They selected the
simplest biological systems, bacteria and the viruses, called
bacteriophages, which prey upon them, to study the mechanism
and chemistry of heredity and draw conclusions of universal
relevance. By focussing their individual efforts in their different
laboratories on the same bacteria and bacteriophages, they
discovered the basic biological and chemical properties of DNA
and how it controls heredity. The philosophy of the American
groups was to introduce to biology the intellectual rigour of
physics and chemistry. From the outset they decided to design,
with their simple biological systems, precise experiments which
would yield results that shed light on the mechanism of heredity.
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EMBL and its Scientific Programme
They sought precise answers to fundamental questions; instead
of being content to observe and describe nature, to be natural
historians.
These two intellectual movements met, fused and
fertilised each other in 1953 when the structure of DNA was discovered. The elucidation of biomolecular structure in order to understand function, and the reductionist approach to genetics created
molecular biology as we now know it. The essence of molecular
biology is to understand biological phenomena in terms of
physics and chemistry, to make biology a basic and quantitative
science. For that to happen the requirements of evidence and
proof in molecular biology have to be as rigorous and stringent as
they are in physics and chemistry and require evidence from
several different approaches obtained with different techniques.
The foundation of molecular biology, which was
completed 30 years ago, led to a quite new intellectual approach
to biology. Molecular biology is as much a state of mind as
anything else. It is not simply a new sub-discipline of biology but a
new intellectual approach to old biological problems. As such it is
now spreading to several of the classical sub-divisions of biology
such as botany, zoology and classical genetics. Molecular biology
is the ultimate reductionist approach to the study of life. Since all
organisms are made of atoms and molecules, it should be
possible to understand biological processes in terms of the
properties of these molecules, and it is that understanding which
molecular biologists seek. It is in this sense that Francis Crick's
definition of molecular biology is profound. If a life process interests molecular biologists because they see, or hope, that it is
amenable to interpretation and understanding at the molecular
level, then that biological phenomenon is part of molecular
biology. In short, to molecular biology the classical sub-divisions
of the biological sciences are irrelevant. Although he said them in
a quite different context the words of the German statesman
Konrad Adenauer sum it up: "We all live under the same sky, but
we do not see the same horizon".
During the last decade molecular biology has undergone a phase of great expansion comparable in its intellectual
excitement to the 1950's. New or improved methods for studying
biological structure have come from developments in physics, for
example synchrotons, which provide new high energy sources of
X-rays for diffraction studies, as well as sources of neutron beams
and the development of nuclear magnetic resonance techniques,
both of which can be used to study complex biomolecules. Indeed
the limiting step at present to the elucidation of molecular struc-
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ture at the atomic level is the ordering of purified biological
molecules to form crystals or regular two-dimensional arrays.
Unfortunately, the crystallization of biomolecules remains more an
art than a science.
The genetic approach to molecular biology has, since
1970, undergone developments almost revolutionary in their
significance and potential. The way the genetic information in DNA
is expressed in proteins was elucidated 20 years ago with the
cracking of the genetic code. In the last 10 years methods have
been devised which allow us to analyse rapidly the sequence of
the four sub-units from which DNA is made, to synthesise DNA
molecules, in other words individual genes, in the test tube by
techniques of organic chemistry, and, most importantly, to dissect
genes, make new combinations of specific genes and then
multiply and express them in microorganisms or cells of higher
organisms in culture. These so-called recombinant DNA techniques may well lead to a new biotechnology industry to supercede
at least part of the present day energy consuming and polluting
chemical industry.
For the first time we are on the
threshold of being able to
manipulate nature's own
pathways to our design and
advantage, to increase agricultural yields, to heal diseases even to increase
existing and provide new
sources of energy.

During one scientific generation molecular biology
has developed from an embryonic philosophy to a basic science
which concerns politicians, civil servants, the public and scientists
alike. For the first time we are on the threshold of being able to
manipulate nature's own pathways to our design and advantage,
to increase agricultural yields, to heal diseases and even to increase existing and provide new sources of energy. That molecular
biology is of great consequence for society is indisputable.
It is against this background that we discuss EMBL.
The history of its establishment is described (on pages 6-11); here
we comment on its present
and future goals. Science
respects no national borders, it is an inherently universal
endeavour, and as the history of this century has taught us, any
attempt to institute for political reasons a "national" science is
doomed to failure. Science is and always will be inherently international but occasions arise, and increasingly often as science
becomes more sophisticated and expensive, when it is to everyone's benefit to institute in addition formal intergovernmental collaboration to pursue particular scientific efforts which are beyond the
financial and intellectual resources of individual countries. Such
intergovernmental agreements have two advantages, firstly they
reduce the cost of what has come to be called big science and
avoid unnecessary duplication, secondly they help promote the
inherent international character of all science. In Europe the classic
example of such intergovernmental collaboration is the Center for
22

Continued on page 27

The Drafting Office

The Library

EMBL and its Scientific Programme
Nuclear Physics Research, CERN, in Geneva without which high
energy physics could not have been continued in Europe,
because the costs exceed the resources of the individual Member
States. EMBL owes its origin to the example of CERN. In the case
of molecular biology the financial considerations of intergovernmental collaboration are less dramatic than in the case of nuclear
physics, simply because the machines needed by molecular
biologists are indeed modest in comparison to the accelerators
the nuclear physicists depend upon. However, the EMBLS outstations at DESY in Hamburg and the ILL in Grenoble, as well as
the development of electron microscopes in Heidelberg, are all
examples of long term projects requiring substantial financial
investments. They are unique facilities in Europe for the study of
macromolecular structure at the atomic or close to atomic level
using respectively X-rays, neutrons and electrons and their
development has certainly been facilitated by sharing the costs
among the Member States of the EMBL.
The other equally important, albeit less tangible,
reason for intergovernmental collaboration in molecular biology is
the intellectual benefit. Several of the smaller European countries
have considerable difficulties in establishing nationally an intellectually thriving community of molecular biologists. A few years ago
this may have seemed of perhaps relatively minor importance, but
with the transformation during the last decade of molecular
biology from an eclectic but academic science to a source of
biotechnology and new industry it has become much more than
an academic discipline. EMBL provides Europe with a centre for
the further pursuit of basic molecular biology from which new
biotechnology will flow. It provides young scientists with an opportunity of training through research in an open intellectual environment, free from the pressures towards applied research which
many national universities are now feeling, and free from the
secrecy which inevitably surrounds industrially funded and oriented research.
Molecular biology has evolved very rapidly since the
agreement to build the Laboratory was drafted in the early 1970's
and the research and aims of EMBL must, of course, evolve in
parallel. At the end of June 1982, following a change of Director
General in April, a new Scientific Programme was, therefore,
presented to the Laboratory's Council - its intergovernmental
ruling body. The primary goals of EMBL are now to be as follows:

1. The Laboratory should focus its basic research on a
few of the fundamental questions of molecular biology and exploit
its unrivalled opportunities to tackle them by interdisciplinary
27

EMBL provides Europe with a
centre for the further pursuit
of basic molecular biology
from which new biotechnology will flow.

EMBL and its Scientific Programme
approaches. Within the fields of structural biology, cell biology and
differentiation the Laboratory should select a set of well-defined
research themes which have the intrinsic promise of clarifying our
understanding of fundamental biological processes. The selected
themes should be chosen so as not to overlap significantly with
the current major research interest of national laboratories but at
the same time they must be related to the long-term interest of
national centres in order to allow recruitment and a profitable
exchange and co-operation between EMBL and national laboratories. The selected themes should, for their solution, also require
active collaboration between specialists in the different fields of
molecular biology.
2. It is EMBLS responsibility to develop new technology, techniques and instruments for the study of basic biological
processes and for the benefit of scientists in the Member States.
EMBLS programme in this area, which absorbs about half of its
total resources, should focus on those new technologies or techniques which can be used to solve defined and foreseeable
research problems. To be of maximum benefit to scientists in the
Member States the techniques and instruments being developed
should certainly include those of interest to a broad spectrum of
molecular biologists as well as those which, because they are
expensive or of interest to a small group of specialists, are unlikely
to be developed commercially or nationally.
To date, the Laboratory has primarily concerned itself
with the development of instrumentation based on physical
techniques, for instance the developments in X-ray optics and
engineering now existing in Hamburg, and the continuing
development of detector systems for X-rays and electron microscopy. Little attention has so far been given to those based on
advances in biology and chemistry even though many of the most
important technical advances in recent years have been of the
latter category. Recombinant DNA or gene cloning, the new
methods of DNA sequencing, and the hybridoma technique for
producing monoclonal antibodies, for example, have transformed
our understanding of, and ways of approaching, such central
questions as the organisation of chromosomes and the control of
their expression in higher organisms.
These developments are technical; gene cloning, for
example, is not a biological problem area, but simply an extraordinarily powerful and widely applicable technique. The new
biological techniques are rapidly giving rise to new technologies,
indeed to a whole new biotechnological industry, and are being
served by new instruments capable of much further development,
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for example those for synthesizing DNA and for the microanalysis
of protein and nucleic acids.
-', In the future the Laboratory's programme of instrumentation development should be broadened not only to include,
but also to give due emphasis and priority to the further perfection
of these new techniques and the instruments based on them.
3. Advanced training and teaching is the third role of
EMBL. So far the Laboratory has primarily fulfilled this function by
developing into a centre for postdoctoral training through collaborative research. In the future, however, it can and should expand its
training and teaching activities by establishing a recognized
predoctoral training programme leading to the doctorate degree
and by the development of a summer programme of advanced
practical courses in collaboration with EMBO.
The possibility of expanding the aims of EMBL to
include applied research projects of direct relevance to biotechnology has been raised several times; it is felt, however, that the
Laboratory should concentrate all its efforts on the successful
realisation of the three goals given above. Until those have been
substantially achieved it would be unwise to divert a substantial
part of the resources to entirely new programmes of applied
research.
In summary, the aims of the Laboratory as it enters its
second decade of legal existence are
to develop into a centre of excellence in a few focussed areas of
basic molecular biology;
to develop and disseminate technologies and techniques relevant
to the research interests of a large proportion of the molecular
biologists in Member States;
to expand its role as a centre for advanced teaching and training.
Obviously it is never possible to plan for unforeseeable developments. The best that can be done is to base the
activities on some of the outstanding fundamental biological
questions which today are becoming amenable to investigation at
the molecular level, while also providing sufficient flexibility to
allow the Laboratory to respond quickly to unpredictable future
discoveries and methodological advances. While our aims
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inevitably stress what can be planned, it has to be emphasized at
the outset not only that realising them depends upon the recruitment of talented individuals but also that future developments
may lead to significant changes of emphasis. Detailed planning is,
however, necessary to use the resources optimally and to identify
the scientists suited to implement these aims. Or to phrase it in
the words of the famous French physiologist Claude Bernhard:
"Si I'on ne sait pas ce que I'on cherche, on ne comprend pas ce
que I'on trouve".
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The Outstation is located on the site of the Deutsches
Elektronen Synchrotron (DESY). During the last few years a
number of new instruments and methods were developed to use
the synchrotron radiation produced by the storage ring DORIS, the
brightest X-ray source in Europe. The high intensity, broad
continuous wavelength distribution and pulsed structure of
synchrotron radiation enable new approaches in several areas of
biological structure research including among others, protein
crystallography, X-ray spectroscopy and time-resolved scattering
and diffraction.
The double nature of the Outstation as a provider of
new techniques and as a research laboratory is reflected by the
fact that, besides their research interests, most of the scientific
staff also have a strong interest in various aspects of technology
e.g. X-ray optics, data acquisition and computing or detector
development.
The Oustation also has well equipped mechanical
and electronic workshops as well as good computing facilities.
A small biochemical laboratory is available for the final steps of
sample preparation and testing.
The instruments for protein crystallography at the
Outstation are equipped with low temperature devices allowing
data collection down to -170°C. The considerably shorter data
collection times as compared with conventional X-ray sources also
result in reduced radiation damage and improved resolution and
data quality. High resolution data collection using short wavelengths and low temperature methods is particularly useful in the
study of enzyme substrate complexes.
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Until the end of 1981, all experiments at the Outstation were
performed in the instruments
in Lab IVan the positron side
of DORIS.
In this experimental area the
incoming white beam is
divided over five stations.
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The development of an advanced detector system for
protein crystallography has been undertaken. This complex
system will be gradually built up over a period of several years. In
the meantime, most of the data collection for protein crystallography is done with film for which excellent processing, scanning
and evaluation facilities are available. Most research projects in
this area are concerned with low-temperature studies aimed at
learning something about the dynamics of proteins, or with high
resolution structure determination on very large assemblies like
viruses.
X-ray spectroscopy is a technique which gives accurate structural information about metal centres in proteins. It is
based on the interpretation of small modulations of the absorption
of X-rays by the sample at wavelengths around the absorption
edge of the metal atom.
The experiments require an intense source with a
continuous wavelength distribution and can thus only be performed with synchrotron radiation.
With present experimental and interpretation metho9s
one can obtain structural information within a sphere of about 9 A
diameter centred around the metal atom. Bond distances for the
first coordination shells can be obtained with an accuracy of
0.02 A, but changes in bond distances as small as 0.005 A can
be detected.
These features make EXAFS an indispensable
complement to protein crystallography, especially when it comes
to the understanding of the dynamical behaviour of metallo-proteins, which requires high resolution information not usually accessible by crystallographic methods.
Current research mainly concentrates on the study of
the catalytic centres of proteins containing zinc and molybdenum,
two elements to which other spectroscopies are blind. The optical
and data acquisition systems for time-resolved scattering from
semi-ordered systems (fibres, gels) or solutions allow the study of
a variety of systems that undergo structural changes and detect
short-lived structural intermediateos in the range 1 ms -10 min with
a resolution between 1 and 1000 A, depending on the sample.
They are used to study phenomena like muscle contraction,
assembly of components of the cytoskeleton like tubulin or actin,
or of other systems like viruses or multi-subunit enzymes.
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The Outstation at Hamburg
The steady flow of visiting scientists from allover the
world at the Outstation clearly illustrates the usefulness of the new
techniques for the study of biological structure.

The Outstation at Grenoble is situated in the grounds
of the Institut Laue Langevin (ILL). The ILL, funded jointly by France,
the Federal Republic of Germany and the United Kingdom,
houses the world's foremost facilities for neutron beam experiments. For EMBL, the interest lies in the application of neutron
beams to structural studies of biological macromolecules, and it is
for this reason the Outstation at ILL has been established.
All areas of application of neutron scattering to study
the structures of biological macromolecules are based on the very
different scattering power of the isotopes of hydrogen 1H and 2H
(deuterium). In the most common approach the method of contrast variation is used, whereby components of complex macromolecules (e.g. nucleoproteins, lipoproteins) can be made invisible by varying the 1H 20: 2H 20 ratio in the solvent. An alternative
approach, which can also be used in conjunction with contrast
variation, is to label specific components of the complex (e". g. protein-protein complexes) by perdeuteration; this can be achieved
by isolating macromolecules from organism grown in 2H 20 media
and producing suitable hybrids.
Scattering-studies in solution produce information on
the radius of gyration, shape, and molecular weight. In very
complex systems substitution of perdeuterated sub-components
can provide information on the quaternary structure. If crystals are
available neutron diffraction can give information at low and high
resolution which is not obtainable by X-ray diffraction. Since biological macromolecules are not static, the inelastic scattering of
neutrons can also be used to probe their dynamics.
Since the beginning of 1982 the Outstation has been
housed in purpose-built accomodation, providing it with excellent
access to all the ILL facilities. The laboratories are equipped to
provide service functions and carry out in-house research
programmes. This space and equipment are available rn the
biochemistry laboratories for visitors to prepare material for neutron scattering measurements, and a range of physical techniques
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The Outstation at Grenoble
(electron microscopy, X-ray diffraction, light scattering) are at hand
if required. There is also a laboratory devolved to the production of
bacteria grown at particular levels of deuteration as a source of a
variety of deuterated macromolecules.
The in-house programme exploits the availability of
and
neutron beams and includes studies on virus
assembly, nucleoprotein complexes, low-resolution crystallography, and protein dynamics.
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German-Romanticism

Home of the oldest German-language university after
Prague and Vienna, and former capital of the Kurpfalz, Heidelberg
with 130.000 inhabitants is situated where the Neckar river enters
the Rhine plain from the Odenwald hills, in the state of BadenWurttemberg in south-west Germany.
Baden-Wurttemberg, which was only unified 30 years
ago, shares borders with France, Switzerland and Austria. As
heartland of the Staufer Kings in the middle ages, it has an important historical tradition which has also embellished culture and
the sciences.
In 1386 the first German university was founded in
Heidelberg; others followed in Freiburg and Tubingen and, later, in
many other cities. Today, Baden-WOrttemberg is the state in West
Germany with the most universities and is renowned as a centre
for scientific research.
It is not only in the realm of science that this West
German state with a population of over 9 million can look back on
a rich history. It also has a literary tradition reaching back to the
Staufer times, having produced such famous writers and poets as
Friedrich Schiller, Ludwig Uhland, Hermann Hesse and Eduard
M6rike, to name only a few. So it is hardly surprising that Heidelberg itself has played an important historical role, which can still
be sensed today from the whole atmosphere of the town. Countless traces of Heidelberg's richly-historical past, like the worldfamous castle and the old town, are combined most attractively
with the features of a modern city with a large student population.
The most conspicuous landmark of the town is her
world-famous and much visited castle, one of the finest examples
of German Renaissance architecture. This castle was built mainly·
during the reigns of the electors Otto Heinrich (1556-1559),
Friedrich IV (1583-1610) and Friedrich V (1610-1620). Since its
destruction by the French, who devastated the Palatinate in 1689
and 1693 it has remained a ruin. The castle is situated 195 m
above the old town of Heidelberg, on a bluff of the K6nigstuhl
(Kings's seat) hill, and its picturesque and irregular beauty is
unique in Germany.
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No less important for this city is her modern university
with about 30,000 students. In the field of molecular biology the
University has recently established, with the financial support of
the BASF; the city and the state government, a Centre for Molecular Biological Research (ZMBH). This together with the university's
other biological and medical sciences departments, the German
National Cancer Centre (DKFZ) the Max-Planck-Institute for
Medical Research and EMBL makes Heidelberg one of the major
centres for biological research in Europe. To complement this
basic research, financed by public funds, the city is developing a
technology park next to the university campus in HeidelbergNeuenheim to attract high technology industries including for
example computer, scientific instrument and gene cloning
companies.
Two theatres, the Municipal Theatre providing drama,
opera, ballet, chamber and symphony orchestras, and the
Zimmertheatre (drama), as well as ten cinemas showing a variety
of programmes offer a wide range of cultural opportunities.
Throughout the year, concerts and guest performances by well-known artists take place as well as drama productions
and exhibitions. Serenade concerts in the castle courtyard and the
castle illuminations are a regular part of the programme. Each year
the Schwetzingen Festival, in a small town near Heidelberg,
attracts lovers of art from allover the world.
The large university library, which is open to the
general public, contains some 2 million volumes, amongst which
are many famous manuscripts including a facsimile of the early
14th century Manesse manuscript, a jewel of mediaeval poetry
and illumination.
In the old town many historical buildings are to be found.
The centre of the city is the
Bismarckplatz and from here
the HauptstraBe (High Street)
with its pedestrian zone leads
through the old town to the
Karlstor, the old entrance
gate.

In the old town many historical buildings are to be
found. The centre of the city is the Bismarckplatz and from here
the HauptstraBe (High Street), with its pedestrian zone, leads
through the old town to the Karlstor, the old entrance gate. Here, in
the HauptstraBe, is the Kurpfalzische Museum with its collection
of sculpture (including Riemenschneider's Zwblfbotenaltar from
1509), paintings (Heidelberg's painters of the Romantic period),
Palatinate furniture and china as well as a collection of 15,000
copper engravings. Further along the Hauptstrasse is the market
place where the church of the Holy Spirit, built 1400-1436 is situated. Opposite the church is the Hotel "Zum Ritter", built in 1592
and one of the few buildings to remain undamaged in 1693. On
the east side of the market place is the town hall, built 1701-1703.
Nearby in the Pfaffengasse, which winds down to the Neckar, is
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the birthplace and memorial to the first President of the German
Republic, Friedrich Ebert (1871-1925).
Heidelberg has a long sporting tradition. Almost every
kind of sport is represented in the numerous clubs in this town on
the Neckar. The university sports institutes, together with the
Federal Training Centre for Swimming and Light Athletics, are
located in the northern part of the new university campus in
Heidelberg-Neuenheim.
Favourite recreation areas are situated in the Neckar
valley, the Palatinate, the Odenwald and in the Black Forest. Less
than an hour's ride by car are other cities of historical importance
such as Speyer, Worms and Lorsch.
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