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INTRODUCTION

A glance at recent history:

As a means to reinforce the scientific and technological bases of agriculture,
industry, health care and environment protection, the Commission of the
European Communities has been conducting several priority actions in biotechno-
logy over this last decade. One of these actions aims at the establishement of a
Community network for training and research. From 1982 to 1989 two successive
programmes, the Biomolecular Engineering Programme (BEP; 1982-1986) and the
Biotechnology Action Programme (BAP; 1985-1989) had been implemented. With
a budget of 15 million ECU, BEP supported 91 training contracts and 103 cost-
shared research contracts with public and private laboratories. Successor of BEP,
BAP included 262 laboratories with a budget allocation of 55 million ECU. To
further reinforce the Community R&D effort in Biotechnology and to enable
Spanish and Portuguese laboratories to join the activities after the adhesion of the
new Member States, the BAP programme was revised in 1988 and its budget
brought up to 75 million ECU, bringing the overall number of laboratories to 378
(with 116 new contracts, covering the period 1989-1990).

BRIDGE:

The current programme BRIDGE (Biotechnology Research for Innovation,
Development and Growth in Europe), with a budget of 100 million ECU, covers
research activities extending from 1991 to 1994 in the following sectors:

1) Information infrastructure for the processing and analysis of biotechnological
data;

2) Enabling technologies (protein design, macromolecular modelling, biotransfor-
mation, genome sequencing);

3) Cellular biology (industrial microorganisms, plant and associated organisms,
animal cells);

4) Pre-normative research including the in vitro evaluation of the activity of
molecules, and safety assessments associated with the release of genetically
modified organisms.

In the framework of the BRIDGE programme, as many as 579 laboratories are
engaged in transnational collaborations, and till now, after 2-3 years of work
(depending on the project), over 800 publications have been produced. The
research activities are conducted via two different types of projects: N-projects (N
for Network) and T-projects (T for Targeted).

The N-projects, implemented by European Laboratories Without Walls (ELWW’s
— an instrument for organising transnational research with the joint participation
of several contracts), are carried out by groups of European laboratories which,
through complementary approaches, are devoted to the removal of commonly
experienced gaps in knowledge and know-how. On average, each N-project under
BRIDGE involves 5-6 laboratories in 3-4 different countries. The progress reports
in the following pages provide sound illustration of the “value-added” resulting
from those interactive approaches.
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The T-projects, larger and targeted towards the elimination of specific bottlenecks
resulting from structural or scale constraints, have been initiated under BRIDGE.
They bring together an average of almost 30 laboratories and 100 staffs, drawn
from all European Community Member States. Seven T-projects are implemented
in this programme:

— Sequencing of the yeast genome;

— Molecular identification of new plant genes;

— Biotechnology of lactic acid bacteria;

— Industrial lipases;

— Regulation of plant cell regeneration;

— High resolution automated microbial identification, and
— Animal cell technology.

For the T-projects, the reader will have an opportunity in the following pages not
only to appreciate the progress achieved but also the kind of underlying specific
organisational arrangements required to carry on such large and complex projects
with an abundance of interacting partners. A monitoring unit with representatives
of the contractors, of the programme committee “CAN-BRIDGE” and of the
Commission is attached to each of the T-projects to help in the implementation
and to facilitate communication both internally, within the project, and externally
with, for instance, industrial platforms. These platforms are open independent
structures, called upon the initiative of any interested European industry willing to
approach the research carried out in a given T-project. They communicate freely
with the contractors and, in certain cases, discuss specific results with a view to
identifying laboratories suitable to carry on further work (on the basis of direct and
independent arrangements) on specific aspects with a potential for industrial
applications.

Two novelties introduced in BRIDGE and now shared by all specific programmes
under the Illrd Framework Programme of Community R&TD activities need to
be underlined:

— Closest ties with EFTA countries — Although not funded by the EC, 17
laboratories from 5 EFTA countries participate in the different projects on
their own financial resources.

— Internal coordination — Project coordinators are now responsible for integrat-
ing the work and stimulating the interface between laboratories participating in
the same project. Their role, already instrumental at the level of the prepara-
tion and submission of proposals to the Commission, also covers several other
administrative and scientific duties once a proposal is selected and thereafter
implemented.

Finally, this report describes the full complement of the research projects in the
BRIDGE programme. The individual progress reports are presented in 7 sections:
objectives, results, highlights/milestones, cooperative activities, European dimen-
sion, list of joint publications, and other publications. In addition, each report con-
tains a list of names and brief addresses of each of the participants. Indexes of par-
ticipants and keywords as well as contractors’ names and addresses are given at the
end of the volume.
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AREA A:
INFORMATION INFRASTRUCTURE

- PROCESSING AND ANALYSES OF BIO(TECHNO)-
LOGICAL DATA
(from page 5 to page 39)

— CULTURE COLLECTIONS
(from page 40 to page 48)






Continuation of the expanded services of the EMBL Data
Library (BIOT CT-910254)

COORDINATOR:

G. CAMERON, the EMBL Data Library, Heidelberg, D
PARTICIPANT:

The EMBL Data Library

OBJECTIVES

During the reporting period we planned four releases of the databases on magnetic
tape and CD-ROM as well as the continuous updating of the copies at EMBnet
nodes and accessible via our Fileserver.

Also anticipated was a meeting of the European Advisory Committee.

RESULTS
The data

The nucleotide sequence database grew 55% during 1992, the number of sequen-
ces increasing from 57,765 to 89,100 and the nucleotides increasing from
75,400,487 to 111,413,979. This growth is summarised in figure 1.

Data management

A significant upgrade to our RDBMS server machine plus workstation purchases
have improved our data throughout rates during 1992.

Much software development has been concentrated on our submission processing
procedures, allowing us to achieve 100% automation of processing of submissions
created with the Authorin software, and also to improve our procedures for match-
ing published and submitted sequence.

Data Distribution

CD-ROM and magnetic tape are still used for distribution of quarterly releases of
the databases, while daily updates of the EMBnet nodes and other network access
methods make the data between releases available.

Although the electronic mail server continues to be very popular, we have added
a number of new services in 1992. An anonymous FTP server supplements the e-
mail server, giving access to complete EMBL databases and software repository
including the releases and weekly updates. Despite the short period of its existence
the FTP server has gained immense popularity with more than 100 downloads
every day. The weekly updates to the EMBL database are very popular allowing
remote users to keep their local database copy up-to-date.

Additionally, we now offer FTP access via the Gopher protocol. Gopher clients
simplify the use of computer networks by hiding their complexity behind a simple
graphical user interface. EMBL’s Gopher is used by people all around the world
— a huge proportion of requests come from outside Europe. Being part of the
EMBnet Biogopher network EMBL’s, Gopher provides links to other information
resources within Europe and elsewhere.

The EMBL servers continued to play their role as important archives for molecular
biological software, seeing a constant flow of molecular biological programs sub-
mitted to the Data Library from many authors.

—5_






We now have access to a comprehensive database of published sequences as a
result of our collaboration with NCBI, and work very closely with DDBJ to ensure
that sequences submitted by Japanese researchers are being matched against their
published versions as quickly as possible.

The collaboration with MIPS, the European partner in the PIR international
protein sequence database continued. EMBL forwards protein coding nucleotide
sequences to MIPS and the protein and nucleotide sequence databases pursue a
co-ordinated data submission policy.

Research and Development

EMBL-Search

A new database retrieval system has been developed to allow rapid access to the
databases on the EMBL CD-ROM. It is based on index files that allow quick
lookups of entry names, accession numbers, keywords, species, author names and
free text searches. These index files are platform-independent and allow any
software developer to build database retrieval tools. As an example, we have
developed a Macintosh application called EMBL-Search that allows queries of the
EMBL, SWISS-PROT and PROSITE databases on our CD-ROM. It complements
our CD-SEQ software available for MS-DOS computer systems. An interesting
aspect of EMBL-Search is its utilisation of cross-references between databases,
allowing users to navigate easily between databases to explore related information.

MacPattern

The popular Apple Macintosh program MacPattern for the functional analysis of
newly determined protein sequences has been improved considerably to support
block searches with scoring matrices derived from S. Henikoff’s BLOCKS database
as well as the identification of statistically significant sequence segments according
to the maximal segment score method of S. Altschul and S. Karlin and, of course,
the original Prosite patterns.

MacT

In a collaboration with A. Liittke (Cologne), R. Fuchs has developed Apple
Macintosh programs for the construction and evaluation of phylogenetic trees
which integrate several algorithms.

Utilisation of parallel architecture

EMBL has recently acquired a massively parallel Maspar computer. In a collabora-
tion with John Collins in Edinburgh we now provide a service allowing very fast
database similarity searches using the sensitive Smith and Waterman algorithm on
this machine.

CLUSTAL vV

The CLUSTAL V multiple alignment program continues to be improved. The
main changes are to allow for more flexible input and output formats and to
improve the scoring system for the alignments. It has been distributed via e-mail
and ftp servers to thousands of users worldwide.

Novel database approaches

The Data Library’s exploration of object-oriented methodologies has made signifi-
cant progress in the past year with the acquisition of the database management
system Object Store. Utilising this system work has begun on a prototype databases
for molecular biology.



HIGHLIGHTS/MILESTONES

The most exciting developments in 1992 were enhancements to the CD-ROM for-
mat and the production of software to exploit them.

Also striking was the improved automation of inclusion of data from genome
sequencing projects. Such data are already beginning to heavily affect the emphasis
of the nucleotide sequence database.

COOPERATIVE ACTIVITIES

International advisory committee

The European members of the International Advisory Committee for Nucleotide
Sequence Databases met in October and made a number of recommendations
aimed at ensuring a smooth transition to a collaboration with NCBI and encourag-
ing good links to literature databases.

EUROPEAN DIMENSION

The European Bioinformatics Institute

Throughout the year EMBL and the EC have been exploring ways to:
ensure that the highly-valued services of the EMBL Data Library can continue
and develop into the future.

— reinforce areas which, under the present level of support, have been neglected,
particularly training and user support.

— make the voice of European bioinformatics heard in the global arena and by
other European organisations.

— increase the effectiveness of dispersed, high-quality, European bioinformatics
research and service by extensive collaboration.

The culmination of these deliberations was the decision, by the EMBL Council to
found a new Outstation of EMBL — the European Bioinformatics Institute (EBI)
— at Hinxton near Cambridge in the UK. The new Outstation will incorporate and
extend the mandate of the Data Library.

LIST OF JOINT PUBLICATIONS WITH TRANS-NATIONAL AUTHORSHIP

Bairoch, A. and Data Library Staff (1991) SWISS-PROT Release Notes and User Manual,
Releases 22, 23, 24.

Data Library Staff (1992) EMBL Data Library Release Notes and User Manual, Releases 31,
32, 33, 34.

Fuchs, R., Rice, P. and Cameron, G.N. (1992) Molecular biological databases — present and
future. Trends in Biotechnology 10, 61-66.

Geber, A, Higgins, D.G., Waters, A.P., Bennett, J.E. and McCutchan, T.F. (1992) Small sub-
unit ribosomal RNA of Blastomyces dermatitidis: DNA sequence and phylogenetic analysis. J.
Gen. Mic. 138:395-399.

Higgins, D.G. and Stoehr, P. (1992 ) Fast approximate DNA sequence database searches on
compact disc. CABIOS 8(2):137-139.

Higgins, D.G., Bleasby, A.J. and Fuchs, R. (1992) CLUSTAL V: improved software for multi-
ple sequence alignment. CABIOS 8, 189-191.

Higgins, D.G., Fuchs, R., Stochr, P. and Cameron, G.N. (1992), The EMBL Data Library.
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identifying open reading frames according to codon positional G+C content. CABIOS
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CarbBank — a complex carbohydrate structured database
(BIOT CT-900184)

COORDINATOR:

K. BOCK, Carlsberg Lab., Copenhagen, DK
PARTICIPANTS:

H. PAULSEN, Univ. Hamburg, Hamburg, D

J.F.G. VLIEGENTHART, Univ. Utrecht, Utrecht, NL

OBJECTIVES

The objective of the research program is to establish a Complex Carbohydrate
Structural Database (CCSD) containing published oligosaccharide structures larger
than disaccharides and the accompanying database management program
CarbBank. The main goal of the reporting period (01.02.92-31.01.93) was to
increase the number of oligosaccharide structures included in the database to bring
the CCSD more up to date. Additionally, the development of tools to link the
structural database to spectroscopic information like 'H- and '>C-NMR data
should be continued.

MAJOR PROBLEMS ENCOUNTERED

Due to the growth of the database, the distribution medium of CarbBank and the
CCSD was changed from floppy disks to compact disk (CD-ROM) released by the
US National Center of Biotechnology Information (NCBI). Unfortunately, the
release of CCSD6 was delayed by several months. Data supplied by Chemical
Abstract Service (CAS) during 1992 included only oligosaccharide structures pre-
viously not described. Structures which were cited in the literature before were not
included in the dataset we obtained. For a complete coverage of the literature
another procedure has to be established to access the missing oligosaccharide
structures, probably by scanning the relevant journals manually.

RESULTS
1. The Complex Carbohydrate Structural Database

Release number 5 of the CCSD containing 8,000 records was distributed in April
1992 to over 500 customers at 350 sites worldwide. In February 1993, the latest ver-
sion of the CarbBank program and the structural database CCSD was released
with 22,333 records of which 10,893 were unique structures. So far, 14,476 records
have been examined by curators, 7,857 entries are still unverified. Most of the pub-
lished literature on carbohydrates up to 1990 has been included. Thus, the backlog
problem has almost been solved. Therefore, future releases of the database will be
more up to date, i.e. only about six months to one year behind the current
literature.

Starting with release 6 of the CCSD the distribution has been changed from floppy
disks to compact disk. Among other databases, the CCSD is included in the Data
Repository CD-ROM distributed by the US National Center of Biotechnology
Information (NCBI). Furthermore, the database is also accessible over the Internet
by anonymous FTP from a public NCBI server.

The main focus of the efforts of the last year was to continue building the CCSD
by adding new records. Therefore, a large part of the 20,000 records supplied by
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Chemical Abstracts Service (CAS) were reviewed and corrected, where necessary.
The data subjected to the validation process were divided under the 3 participating
groups and verified against the original literature. Detected errors like misspellings
in the author and title fields and structural errors were corrected. Structural errors
consisted of incorrect specification of the reducing end as free aldose or alditols
or pyridylamino derivatives, wrong anomeric configuration, altered linkages
between sugar residues, additional or missing glycosyl residues. Keywords and
additional structures found in the articles were added to the database. Some struc-
tures which were not sufficiently characterized were not incorporated into CCSD.
A detailed error report was sent to the Complex Carbohydrate Research Center
(CCRC) and CAS. In total 4,847 records could be verified, whereas the literature
of another 3,765 records was not readily available to the curators.

The group in Copenhagen worked on unverified records from the publication years
1983-1986. Of a total of 2,450 records 1,481 records were accessible and were
verified against the original literature. 670 entries were considered to be correct.
In 811 cases either errors were detected or additional structures were found in the
articles.

The group in Hamburg was working on unverified database records of the publi-
cation years 1987-1991. From a total of 4,297 records the literature of 1988 entries
have been verified so far. In 537 records errors were detected and 1,361 additional
structures were found. Furthermore, NMR data from complex carbohydrate struc-
tures synthesized in the laboratories of Prof. H. Paulsen and Prof. J. Thiem,
University of Hamburg were collected to be included in SUGABASE, the NMR
database program developed and managed from the Utrecht group.

In Utrecht unverified database records of the year 1982 and older were compared
to the original literature. From 2,865 records, the journals of 1,487 records were
not present at the Utrecht library and could not be verified. Thus, 1,378 records
could be verified against the original articles. 680 records were passed unmodified.
276 records were modified and 422 records were marked for removal from the
database. In the majority of these records the structure is not clearly (or not at all)
defined. Sometimes only the carbohydrate composition is given (e.g.
Man7GIlcNAc), or a hydrolysate of a polysaccharide is used. This results in
ambiguous structures.

2. CarbBank program

The US group responsible for maintenance of the CCSD has added new features
to the database management program CarbBank. The database files can handle
now up to 26,000 records. Additional non-carbohydrate substances, like primary
alcohols, carboxylic acids and hydroxy-carboxylic acids are supported when linked
to glycosyl residues. The new version of CarbBank uses Expanded Memory (EMS).
Therefore, less DOS RAM is required and the program will run now under most
network operating environments.

3. The NMR database SUGABASE

At the laboratory in Utrecht (NL) a computer program SUGABASE was
developed to add 'H- and '*C-NMR data to the structural information included
in CarbBank. During the reporting period new 'H-NMR and *C-NMR tables
have been added to the database, resulting in a total of 734 'H-NMR and 258 '*C-
NMR records. Furthermore, the program, which was running only on IBM-PC
computer, has been successfully ported to Silicon Graphics workstations. The
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database of NMR tables of carbohydrate structures has been extended, and the
corresponding management program has been improved. The database can be
searched for carbohydrate structures, by entering a list of chemical-shift values.
The resulting carbohydrate structures and NMR tables are displayed concurrently,
whereby the matching monosaccharide residues in the carbohydrate structures, and
the matching chemical-shift values in the NMR tables are highlighted. During the
reporting period the work on SUGABASE has been focused on two items:
improvement of its modular structure and implementation of a new graphical user
interface.

Internally, the program is divided into separate modules. This modular structure
has been enhanced to make porting of the program to other operating systems and
other computer platforms relatively easy. The replacement of the user-interface
module made it possible to port SUGABASE to the X-Window environment of
Silicon Graphics workstations. The database module has been modified to allow
the use of the same binary database files on different computer platforms. This
allows for one copy of the database files in a network environment. Some problems
still exist due to the use of typical MS-DOS characters by CarbBank (and also by
SUGABASE) that are not available on other platforms.

HIGHLIGHTS

The efforts to build the CCSD have been very successful. With 22,333 records, the
size of the database is much higher than anticipated at this point of time. The
database is well accepted by more than 500 customers worldwide.

WIDER CONSIDERATIONS

The work performed on data obtained from Chemical Abstract Service has
demonstrated the importance of controlling the quality of entries derived from
existing databases. Many errors were detected during the verification process.

COOPERATIVE ACTIVITIES
Meetings:

July 1992:

Copenhagen (DK) — CarbBank meeting

K. Bock, R. Stuike-Prill, A. van Kuik, A. Kleen, S. Doubet (CCRC), B. Bossen-
broek (CAS).

July 1992: Paris (F) — Meeting of the Board of Overseers in connection to the
XVIth International Carbohydrate Symposium

K. Bock, J.F.G. Vliegenthart, H. Paulsen, P. Albersheim, S. Doubet, T. Ogawa, B.
Bossenbroek.

November 1992: Hamburg (D)

K. Bock, H. Paulsen, A. Kleen

November 1992: Utrecht (NL)

K. Bock, J.F.G. Vliegenthart, A. van Kuik

The communication between the participating laboratories and the collaborating

group in the USA is done by electronic mail, fax and phone without any major
problems.
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PUBLICATIONS:

1) CarbBank Version 2.3 with the database CCSD®6.

2) J.A. van Kuik and J.F.G. Vliegenthart (1992), Databases of complex carbohydrates, Trends
Biotechnol., 10, 182-184.

3) J.A. van Kuik and J.F.G. Vliegenthart (1992), A 'H-NMR database computer program for
the analysis of the primary structure of complex carbohydrates, Carbohydr. Res. 235, 53-68.

4) R. Stuike-Prill, K. Bock, A. Kleen, H. Paulsen, J.A. van Kuik, J.F.G. Vliegenthart, S.
Doubet, D. Smith and P. Albersheim (1992), CarbBank and the Complex Carbohydrate
Structure Database, Bioinformatics 1, 12-15.

— 13 —



Protein Sequence Databank (BIOT CT-900170)

COORDINATOR:
H.W. MEWES, Max Planck Institut f. Biochemie, Martinsried, D

OBJECTIVES

— Decrease of the backlog of the Protein Sequence Database.

— Development of efficient annotation procedures.

— Development of software for sequence comparisons and sequence data dis-
tribution.

MAJOR PROBLEMS ENCOUNTERED:

Poor performance of the European Academic Networks.

RESULTS:

The Martinsried Institute for Protein Sequences (MIPS) at the Max Planck
Institute for Biochemistry has developed resources to support the data collection
and distribution as part of the tripartite collaboration of the Protein Sequence
Databanks (PIR-International). The work funded by the BRIDGE project concen-
trates on the development of the Protein Sequence Database, particularly on its
standard of annotation and the data distribution on networks.

Sequences in the Protein Sequence Database are derived from publications in
books or scientific journals, or from submission of the sequence to a sequence
database.

(i) Database Progress

In the year 1992 the PIR-International Protein Sequence Database increased by
30% to 47,234 sequences in release 35.0, Dec. 1992. These figures testify the suc-
cess of the project!. The major effort focused on the development of annotation
strategies, the key problem of sequence data processing. An elaborate format
(CO.,), designed to facilitate consistent full annotation 2, is advanced and the initial
steps for an objectoriented database system have been taken. The new format that
will allow the symmetric data exchange between PIR and MIPS and the implemen-
tation of a truly distributed database.

Services provided have been extended. A BLAST server was implemented in addi-
tion to the existing file services, and the availability of uptodate protein sequence
data was largely improved by loading intermediate releases of the PIR-Interna-
tional database. The database is now distributed on CDROM for VMS, ULTRIX
and MSDOS systems, including the ATLAS software for concurrent access to mul-
tiple databases.

(ii) A database of sequence similarities

The project of an exhaustive database of sequence similarities (FASTA database)
was completed *. The continuous update of the FASTA database allows immediate
access to similar sequences of any sequence in the dataset. The FASTA database
proved to be extremely useful both for the scientific evaluation of the data and for
the daily use by the annotation staff.
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Every protein sequence added to the dataset is compared to, all other sequences
available. The result of the comparison is the key information-for the classification
of the protein and its annotation. Although it is easy to run a sequence comparison
against the current data collection, its result will soon be outdated by more recent
sequence data. In the FASTA database system, the results of all possible sequence
comparisons are saved in compressed form and the dataset is updated with any
incremental change of the data collection (addition or modification of sequences).
The resulting database is a useful resource for the work of the annotation staff as
well as for any user interested in the family relationship among individual proteins.
The database facilitates cluster investigations as well as detailed statistical analysis
of the sequence database growth.

The FASTA searches carried out in order to load the database were time consum-
ing: it took a total time of 2100 hours to complete the comparisons for the 36.150
entries of the PIR-International dataset {(Release 31.0) on a DECstation 5125.
Recently, the computing time was reduced by factor 2.5 by porting the FASTA
program to ALPHA/VMS.

The database was weekly updated and contains now (April 1993) 77.880 entries.
It also contains FASTA results for sequences before their inclusion into the PIR-
International dataset.

(iii) Progress in the annotation of protein sequences

Standardization of data, tools for data processing and data flow control are

necessary in order to create a correct, complete and comprehensive protein

sequence database.

A comprehensive protein sequence database must provide

— reliable sequence data

— complete coverage of published protein sequences

— high quality of annotation: the biological information related to a protein
sequence should be complete and consistent

— organization of data: data should be represented in a well defined form that
is suitable for database operations

Defined lists of terms were compiled and the database entries were compared with
these lists for the following items:

— Species names
The taxonomy list, is applied to the source field of the database entries.

-- enzyme names
The nomenclature of the Enzyme Commission is applied. The correspondence
between EC number and ‘recommended protein name’ is checked regularly for
all entries in the database.

— non enzyme protein names
In contrast to the enzyme names, no nomenclature for nonenzyme proteins
exists. To achieve standardization for nonenzyme protein names, lists of
approved, undecided and inadmissible names have been compiled.

— keywords
a list of selected keywords has been developed. Major releases of the database
contain only valid keywords. Keywords yet missing in entries are continuously
being added. Since keyword lists do not describe the application of individual
keywords, a set of rules has to be developed to describe the relation between
the set of defined keywords and the properties of proteins.



— superfamily names
The list of superfamily names has been generated and all entries are checked
for the occurrence of new or invalid superfamily names. Major releases contain
valid superfamily names.

— features
The representation of features was very inconsistent until 1992. Most of the
features have been standardized since. Completion of the feature information
for all entries in the database is a task that only progresses slowly due to the
enormous number of entries that have to be revised. A concept is under
development to annotate features in the entire protein families using multiple
alignments.

(iv) Progress in protein classification

One of the handicaps in the usage of the present PIR data bases is the lack of a

complete sequence classification: only 12% of the sequences contained in the

Protein Sequence Databank have already been classified. The remaining sequences

are gathered in the two databases PIR2 (partially annotated) and PIR3

(preliminary entries).

In order to achieve this goal, the development of two sets of procedures was

necessary:

— Automatic migration of the alignment and relationship data base to a new
release of the PIR-International sequence data base

— Automatic classification of sequences according to the classification rules

In close cooperation with Dr. Pardowitz (MPI f. Exp. Medizin, Gottingen), a set
of programs is applied to create Family Alignment Data Base (FAMALNDB)
which now consist of 3 major phases:

— Migration to new release

— Scanning the sequence data base for new homologies

— Multialigning new or modified families

By the insertion of new members into existing protein families, complete annota-
tion is largely facilitated.

(v) Data distribution on wide area networks

In 1992, MIPS started to contribute to the activities of the EMBnet. As a special
node, MIPS will forward the most recent protein sequence data to the network of
European national nodes. Active data distribution on wide area networks is not a
trivial task and is inhibited by the current deficiencies of the European data
networks>. A long distance cooperating network for data distribution requires
several properties that are not provided by commercial systems.

A prototype of a propagating network to update remote nodes was implemented
with the Biozentrum Basel. This work will be extended to an advanced data model
for the exchange of data between the nodes of PIR-International. We intend to
redesign the application interface to perform efficient database updates.

As shown in figure 1, data distribution can be described by a directed graph, where

the nodes represent data bases and the arrows represent updating operations
between them.
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databanks. Currently more than 50.000 protein sequences are represented in the
database, approximately 50% of the worldwide data input is provided by MIPS.

WIDER CONSIDERATIONS

Protein sequence data are of major importance for the basic research in biomedi-
cal sciences as well for the biotechnological infrastructure. The collection and dis-
tribution of protein sequences in Europe has been subject of our work. MIPS is
the European contribution to the international network or protein sequence
databanks. The growing data streams from large scale genomic sequencing projects
will furthermore increase the workload to perform a comprehensive annotation of
the information related to the sequences. Structuring the database into protein
families and development of new concepts for the organization of biological data
will improve the efficiency of the annotation process and largely ameliorate the
usefulness of the database in the future.

COOPERATIVE ACTIVITIES

A number of cooperative efforts have been undertaken with European labs, par-
tially in conjunction with the BRIDGE Yeast Sequencing Project. MIPS serves
European laboratories by providing most up-to-date protein sequence data collec-
tions, distribution of sequence data, training in sequence data analysis, and user
support. As part of the collaboration with the EMBL Data Library, the latest
nucleic acid sequence data collected are forwarded to MIPS.

PUBLICATIONS

Barker W.C., George D.G., Mewes H.W. and Tsugita A.; 'The PIR-International Protein
Sequence Database’, Nucleic Acids Res. (1992), 20: 2023-2026

George D.G., Orcutt B.C., Mewes HW.,, and Tsugita A.; ’An ObjectOriented Sequence
Database Definition Language (SDDL)’, Protein Sequences and Data Analysis (1993, accep-
ted)

Heumann, K., ‘Spezifikation und Implementierung einer Datenverteilinfrastruktur fiir
Proteinsequenzdatenbanken’, Diploma Thesis, Univ. of Munich (1992)

Liebl, S., Heumann K., Mewes H.W.; ‘A dynamic database for sequence similarities’;
Manuscript in preparation.
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Promotion of EMBnet: Computer network for bioinformatics
in Europe (BIOT CT-910273)

COORDINATOR:
C. SACCONE, CNR, Rome, I
PARTICIPANTS:
H. ULLITZ-M@LLER, Aarhus Uni., Aarhus, DK
J.C. ROOS, Univ. of Helsinky, Helsinky, SF
G. CREMER, Université René Descartes, F
S. SUHAI, DKFZ, Heidelberg, D
A. BLEASBY, Daresbury Laboratory, Warrington, UK
C. SAVAKIS, Inst. of Mol. Biol. and Biotech., Heraklion, Greece
J.H. NORDIK, Univ. of Nijmegen, Nijmegen, NL
C. SACCONE, CSMME - CNR, Rome, I
E. PAULSEN, Biotechnology Centre Oslo, Oslo, N
J.M. CARAZO, CS.I.C., Madrid, E
G. MAGNUSSON, Uppsala Biomedical Centre, Uppsala, S
R. DOLZ, Biozentrum Basel, Basel, CH

OBJECTIVES

The major objective of the present project is essentially the promotion of EMBnet
as an European computer network for bioinformatics. The main topics for the
development of the network are:

a) setting up a bulletin board

b) study the technological tools for data distribution

c) planning of specialized courses and workshops

With respect to the above topics, in the second year a greater emphasis has been
put on the technical tools, and the exchange of knowhow, in order to streamline
harmonization between nodes. The scheme which follows, illustrates the develop-
ment of activites in the various years of the project and was annexed to the original
project workplan.

Progress has been good.

A Steering Committee (SC) was nominated and established during the EMBnet
business meeting held in Nijmegen in July 1992.The SC is composed of 3 members
and its role is to promote new projects to be funded, and to stimulate inter-node
cooperation. The tasks of the Steering Committee were confirmed at the sixth
business meeting, held in Lisbon last January and a fourth member was appointed
beside those already nominated at the previous meeting. Members of the Steering
Committee are at present Jan Noordik (CAOS/CAMM, Netherlands), Alan
Bleasby (Daresbury Laboratory, UK), Chris Sander (EMBL, Germany) and Rob
Harper (CSC, Finland).

The EMBnet project has recently been joined by two more European countries,
Portugal, the Gulbenkian Instituto de Ciencia (Oeiras), and Belgium, the ULB-
VUB Brussels Free Universities Computing Center (Brussels).

— 19 —






2. Support for the Steering Committee in implementing the decisions taken by the
EMBnet business meeting. Preparing the EMBnet business meeting.

3. Extending and reinforcing the network. This will imply visits to the nodes,
research of sponsorships and any kind of activity aimed at the enlargement of
the group.

4. Reinforcing the strategic importance of EMBnet and preparing for further and
future funding.

5. Drafting reports from documents to be submitted by individual nodes or project
managers.

6. Supporting the EMBnet working groups in reaching their aims.

Dr. Kroon also suggested that It would be desirable the manager spends at least
1 to 2 days per week on this project for the remaining period of the project (April
1993 - March 1994).

In the light of this workplan, Dr. Kroon proposed the hiring of Dr. Jack Franklin
for the remaining period of the contract. The proposal was agreed to by the Scien-
tific Coordinator and the whole community, and Jack Franklin has been hired as
the new manager of EMBnet/BRIDGE for the period from February 1993 to
March 1994, with a committment of two days a week.

Training programm for EMBnet/Bridge

A Training Working Group (TWG) was appointed during the business meeting in
Nijmegen last June, to promote EMBnet training and to help in the organization
of inter-node courses. Members of this group are Rodrigo Lopez (Norway), Jack
Leunissen (The Netherlands) and Martin Bishop (UK).

The following courses, and participation to courses, were organized and financed

through the BRIDGE grant:

— Travel grant for Network Services Conference in Pisa,

— 2nd EMBL Practical course on exploring genome information;

— Short collaborative node visits, visiting scientist program at CAOS/CAMM (The
Netherlands)

— Course on molecular analysis held at Istituto di Tecnologie Biomediche Avan-
zate in Milan by the HGMP (UK),

— Biocomputing course organized by the TWG in Vienna,

— Biocomputing course organized by the TWG in Madrid

— TItinerant course on ACNUC organized by the CSMME (Italy),

— User training course organized in Trieste with the ICGEB (Italy)

— Collaborative node visit between the Swiss and Greek EMBnet nodes.

— A place was made available to an EMBnet user with travel and accomodation
funded on the computing courses of the UK Human Genome Mapping Project.

EMBnet business meetings

As detailed in the original project description, two business meetings were held
one in Nijmegen (The Netherlands), in June 1992 and another in Lisbon (Por-
tugal) in January 1993. A point was made that business meetings are held twice
a year, if necessary.

The 5th EMBnet workshop was held in Berg-en-Dal, Nijmegen, June 19-20th 1992.
It was organized by the CAOS/CAMM centre, the Dutch regional EMBnet node.
Sequence data distribution was reviewed, and alternative mechanisms for updating

— 21 —



and data handling were also proposed. Node services and service charging policies
were evaluated.

At the meeting, the project assistant presented a paper which stimulated a long
discussion about the current and future directions of EMBnet. Finally, it was
decided that an EMBnet Steering Committee would cooperate with the project
assistant to set out lines to reach the newly identified objectives. and the goals set
earlier at the Uppsala and Crete meetings. In this workshop, time was allocated
for the first time for a Poster session on ‘node achievements’ and/or ‘organization’.

The 6th EMBnet business meeting was held in Lisbon, Portugal in January 29-31
1993. It was jointly organized by the Steering Committee of EMBnet and the
Instituto Gulbenkian de Sciencia of Oeiras, Portugal. The choice of Portugal as
guest country for the meeting actually helped the appointment of the Instituto
Gulbenkian de Sciencia as Portugese National node.

The Berg-en-Dal meeting had marked the raising of a more political and
‘managerial’ awareness among EMBnet members, which led to the election of a
Steering Committee. EMBnet business meetings should have been annual, yet this
meeting was scheduled shortly after the previous one to review the way the
organizational structure created in Nijmegen had been working; and to examine
possible amendments to it. Most of the topics discussed in Lisbon focussed on the
organizational structure needed for the promotion of EMBnet, mainly in view of
the creation of an European Bioinformatics Istitute (EBI) sponsored by the EC.
The general opinion was that if EMBnet is going to play a role in this upcoming
scenario, as its long-standing committment in bioinformatics would suggest, then
it should obtain a better organizational structure and higher PR.

Improvement of data distribution
a) Several new projects have been presented for data distribution.

Peter Gad (Swedish node) has presented the NNTP protocol, which is a data selec-
tion and distribution mechanism. The main advantage of this protocol is that it
allows the change of a single item, without re-transmission of the whole database,
thus saving a lot of disk space.

Reinhard D6lz (Switzerland) proposes a different protocol (HASSLE) exploiting
the idea of polling. The software would check the entry name, and version number
and date, thus transfering only the most recent data. This would have the advan-
tage of an intelligent system together with that of sending out compressed files
with a great saving in disk space. Another advantage would be the feedback
software provided for each transfer. Both NNTP and HASSLE protocols will be
tested at the Norwegian node, and then by the EMBL Data Library.

b) A project has also been funded through BRIDGE grant for protein sequence
data distribution on Wide Area Networks from MIPS (Germany). The novelty of
this protocol is in its layered structure, which allows not only single node to node
updates, but also node to many nodes.

¢) Several projects were also aimed at the development of EMBnet software,

both for databases and for interface:

— A feasibility study is underway for the creation of a database of biologists. This
will be carried out as a cooperation between EMBL the Finnish, and the Swiss
nodes.

— A project has been funded for the design and development of an EMBnet user
interface, or menu system.
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— A workshop will be organized for the release of data manipulation software in
cooperation with the Swiss, Dutch and Norwegian nodes, and the EMBL Data
Library.

d) With respect to the new nodes, TCP-IP software is being further dis-
tributed and some assistance is also being provided for those who want to
install it.

Bulletin board

A NEWS system has been set up to ease discussion on technical matters. And a
public list is being set up, aimed at making EMBnet known to everybody on
research networks not only in Europe, but also in the USA.

Several GOPHER clients/hosts have been installed. In the near future, EMBnet
Gopher will provide a complete database, not only of the programmes available in
the group, but also of the official documents issued at the business meetings. Con-
cerning the Gopher system, a project has been sponsored, through BRIDGE grant,
for the creation of an EMBnet gopher interface to major biological ftp sites.

These recent implementations are not only aimed at improving communication and
knowhow exchange between EMBnet nodes, but also to make the European and
international scientific world aware of the scope and impact of this project, This
advertising function is seen by the project nodes as being of great importance.

HIGHLIGHTS / MILESTONES

The major achievement during this year, is the creation of a structure within the
group. Though it might seem a move into bureaucracy, it has proved of great spur
in the presentation of new projects (21 presented projects in 1992-93 as against 7
projects presented in 1991-92) and has eased the management of the whole pro-
ject. This has proved a great advantage, especially in defining guidelines to be
applied to the future cooperation between the nodes.

This structure is also a clear mark of a new awareness in the EMBnet community.
The community has realized its crucial role in bioinformatics in Europe, and wants
to be approached by any agency who might be interested. There is therefore
already some discussion on the reconstitution of EMBnet into an interest group
or a foundation, which will be a better structure for approaching national and
international agencies and assuring some independence to the project in its long-
term future.

The creation of this structure has also led to a better definition of the scope of
the project. The SC, with the project assistant, have drafted a document which
identifies aims and scope of the EMBnet, specifies the criteria for the joining of
new nodes, and fixes the rules for the funding of collaborative projects. This docu-
ment will be part of the new image we intend to give EMBnet, as such points are
also aimed at the public.

WIDER CONSIDERATIONS

EMBnet is now getting ready to become an appropriate partner for any structure
operating in the European Bioinformatics field.

In this regard, the EMBnet community has been following the developments sur-
rounding the formation of the new EBI with interest. While we realise that no for-
mal decision has yet been taken by the Commission, it seems most likely that
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Europe will soon have a central focal point for at least nucleotide and protein
sequence databases. We see EMBnet as a complement to any central data facility,
indeed in Germany, where the EMBL Data Library has its headquarter, we also
have a national node, the DKFZ. Therefore, we feel even more committed to
improving our network, evolving in parallel with any central facility so that Europe
can benefit from both a strong central and a diverse peripheral nodal system.

COOPERATIVE ACTIVITIES

This project is, in its very structure, quite different from most other BRIDGE
funded programs in that it is based completely on cooperation of different coun-
tries, EEC and EFTA, and Institutions. Every result is the fruit of this cooperation.
Yet, EMBnet as an organization is open to contributions from any other institution
and organisation; indeed, cooperation is under way between the so called ‘special
purpose nodes’, that is the human Genome Mapping Project Resource Centre of
the United Kingdom, the MIPS in Heidelberg and the CEPH in France, the
ICGEB in Trieste (Italy), and Hoffman-La-Roche in Basel. Very recently, the