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CASIMIR (FP6: Co-ordination And Sustainability of
International Mouse Informatics Resources)

Addressed the need for scientific integration of mouse
genetics and other databases relevant to functional
genomics, inside and outside Europe

Coordinated efforts to standardise data structure, description
and exchange

Examined factors inhibiting deposition of primary data into
public databases and sharing of bioresources. IPR and

related issues relevant to data policy development and data
management.

Examined models for database funding and financial and
scientific sustainability

15 publications 2007-2010, incl. Science, Nature
commentaries.
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OPINION

Post-publication sharing of data and tools

Despite existing guidelines on access todata and bioresources, good practiceis not widespread. A meeting
of mouse researchers in Rome proposes ways to promote a culture of sharing.

ion has long underpinned the cycle of

discovery and is the dominant means by
which scientists earn credit for their work.
More recently; technologies generating very
large data sets and novel bialogical materi-
als have given rise to principles under which
communities share data and materials (pre-
and post-publication), and to a new sharing
infrastructure — large public databases and
repositories. Although much attention has
‘been given to practical and ethical guidelines
for prepublication data release from large-scale
‘community resource projects, summarized in
the Bermuda Principles' and the Fort Lauder-
dale report’, sharing of data and resources from
hypothesis_driven research has largely been
addressed piecemeal by individual communi-
ties, journals and funding agencies.

‘We report here the efforts of one such com-
‘munity to address issues of particular relevance
to the free sharing of data and resources for
mouss iology, geneticsand functional genom-
ics. Our community has had more than six dec-
ades experience with strategies for sharing mice,
and more recently for cell
lines. When it comes to
resource sharing, the two
greatest impediments to
fully exploiting global
research using the mouse
asamodel organism are the barriers created by
‘material transter agreements and the underuti-
lization of public mouse repositories.

S haring scientific data through publica-

Community discussion
At a meeting in Rome in May organized by
the CASIMIR consortium, a Enropean project
examining mouse research infrastructure,
participants attempted to establish an agenda
for community discussion. This meeting was
attended not just by mouse investigators, but
by representatives of funding agencies and
journals, intellectual-property specialists and
sociologists. The resulting Rome Agenda was
designed to assist the stakeholders in devel-
opinga coardinated and directed approach to
the main factors inhibiting free sharing of the
fruits of publicly fimded mouse research.
Twoof the mosmnpman[sharedmnurces
and research outputs in the field are mice and
embryonic stem cells, The imperative to share
such resources was probably first articulated by
the US National Institutes of Health (NIH) in

"Enforcement of existing
policies regarding data and
resource deposition is variable."

March 1984. Yet even today, mumerous unique
‘mouse strains are not made available to the
research community despite the existence of
publicly fanded mouse repositories provided
for this purpose (see International Mouse
Strain Resource (IMSR), www.findmice.org).
Comparison of the number of knockout mice
recorded by the international Mouse Genome
Informatics (MGI) database (http:// www.infor-
maticsjax.org/) with those deposited in IMSR.
repositories suggests that currently only 35%
are available in this way. This is an encourag-
ing doubling of the percentage available since
last assessed in a 2006 NIH survey. To further
improve this figure, however, it is important
that the sharing ethos is consistently observed
by the mouse community and investment in
repositories continues to keep pace with the
generation of new strains.

Experiences shared at the meeting indicated
that enforcement of existing policies regard-
ing data and resource dep isvariable,

and summarized here (see “The Rome Agendal
averleaf), represents a challenge to stakehold-
ers to coordinate their efforts to facilitate the
ready exchange of data and resources andto
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Resources, repositories and rewards

Vivian Siegel, Editor-in-Chief
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both confirmation and advancement of research. Journals, as a nexus of communication
and as enablers of scientific work, generally, and rightfully, insist that the information
obtained and the materials created in the course of doing published work be made
available for future research use — the publishing quid pro quo. Yet, while researchers
thrive on the acclaim afforded by publishing, many resist sharing their results and
reagents — this is perhaps to their advantage in the short term, but to the detriment of
expedient scientific progress in the long term. After several frustrated attempts to obtain
a published reagent, scientists often end up either making the reagent themselves or
changing projects; each year, one In nine sclentists abandons a project because of a
denied request for ‘research input’ (material or data) (Walsh et al, 2005;
www.casimir.org.uk/storyfiles/66.0.09_00_Walsh.pdf).

For reagents that are simple and cheap to recreate (such as DNA clones), it is often
faster to make the reagent than to ask for it. But for those materials that are expensive
and time consuming to create, such as the model organisms that are central to the
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rewards to ensure the timely sharing of research materials.

Although journals have had materials-sharing policies in place for some time, these
policies have largely failed. In 2001, the National Academy of Sciences convened a
committee to propose an explicit solution to the problem (www.nap.edu/
catalog.php?record_id=10613). From this came UPSIDE: ‘Uniform Principle for Sharing
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and that despite increased emphasis on the
importance of sharing by journals and fund-
ing organizations in recent years, there is evi-
dence that geneticists
and genomic research-
ers are withholding data
and research materials
with increasing fre-
quency’. It is one thing
to encourage data deposition and resource
sharing through guidelines and policy state-
ments, and quite another to ensure that it hap-
pens in practice, asa recent informal survey of
proteomics data deposition has revealed®.

Consequently; although many of the issues
discussed in Rome are of specific concern to
mouse biology and fanctional genomics, several
have relevance to the wider biological sciences.
For example, the issues surrounding licens-
ing and patenting of genetically manipulated
‘mice and embryonic stem cells could apply to
many research tools that are generated through
hypothesis-driven research, We hope that our
experiences and recommendations can inform
and stimulate broad discussion in the commu-
nity as a whole and we ask readers to participate
inan online forum to that end (see ttp://fimy-
urlcom/modghs).

A strong message from Rome wasthatfund -

ions, journals and

todevelop coordinated policies and actions on
sharing issues. The Rome Agenda described
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Astep toofar?

The Obama administration must fund human space
flight adequately, or stop speaking of ‘exploration’.

fier the space shuttle Columbia burned up during re-entry
into Earths atmosphere in 2003, the board thet was convened

elucidation

of afocused project

abaseon the Moon, then send them to Mars. T

there is any point in returning to the Moon, mmvhanmmm
after the first landings. Why not go to Mars directly, or visit near-
Earth asteraids, or send people to scrvice telescapes in the deep space:
beyond Earth?

Vet that debte is both counter-productive — 2 new set of rockets
could go toall of these places — and maor,because Bk vision
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ENFIN (Experimental Network for
Functional /ntegration)

About

ENFIN is a virtual institute, formed to enable systems-level integration of
experimental results.

Objectives

To develop a shared approach between traditionally dry and traditionally wet
researchers in the area of systems-level interpretation of experimental results

To develop a distributed computational platform this integration and analysis of
experimental data

To directly prove that such an approach has scientific value

To encourage and participate in the critical assessment of systems-level
approaches

To disseminate knowledge and techniques to other academic researchers
worldwide

To disseminate knowledge and techniques to commercial researchers, in particular
European SMEs

To train young European researchers from a variety of backgrounds in system-level
informatics techniques.

All these objectives taken together will enhance both the European Research area
and the competiveness of Europe.




Origins of DDF

Original meeting on 7-8 March 2008 in Cambridge
discussed the MRB and the basis of the DDF

Aim was a simple “traffic light” description of
databases (NOT a quality assessment)

CASIMIR-ENFIN workshop 30-31 October 2008,
Berlin

Presented on CASIMIR web site
Smedley et al (2010) Database 2010: bag014




Mouse Resource Browser

Mouse Resources Rmourm
M R DDF Criteria Categories
Vocabularies

MOUSE RESOURCE BROWSER

Questionnaire

About Data Access ' search I Advanced Search

Welcome

The laboratory mouse has become the organism of choice to decipher gene function and to unravel pathogenetic
mechanisms of human diseases through the application of various functional genomic platforms. The massive generation
of data has led to the propagation of mouse resources and databases and the concomitant need for formalized
experimental descriptions, data standardization and database interoperability and integration. In this context and with
these goals, the Mouse Resource Browser (MRB) is a resource management project that provides a dynamic and
interactive view of 222 world wide available mouse resources, classified in 22 categories. Information is collected
through an online questionnaire and/or manual curation. All mouse resource data in MRB are broken up in four sections

SRR i ://bioit.fleming.gr/mrby/

The General section/tab co , database description and
categorization and related links.

The Ontologies & Standards tab indicates controlled vocabularies and data representation standards adopted by each
resource, such as ontologies and minimum information standards. A hyperlink to an index of OBO and non-OBO
ontologies can be found here; an index of minimum information standards can be found here.

The Technical tab holds technical information for each resource such as the server technology used, relational database
management system(s) utilized, programming language(s) of implementation, schema descriptive documents or actual
database dumps and most importantly information on each resource?s programmatic access, the integration and
interoperability services. Additionally and through the integration with Molgenis, MRB is capable of generating a SOAP
API for hosted resources.

The final section on Database Description Framework (DDF) Criteria, describes the compliance of each resource to
the CASIMIR database criteria, which aim to capture key technical data about a database in a formal framework.

Funded and supported by: Fleming, MUGEN, CASIMIR

browse resources

hristina Chandras
Michael Zouberakis
Vassilis Aidinis




Mouse Resources
DDF Criteria
Vocabularies

Questionnaire

Data Access e ——— Advanced Search

Categories

- Anatomy & tissue-associated sites
-~ Animal Husbandry

- Archives and Repositories

- Commercial suppliers

- Comparative genomics sites

- Computational tools

- Disease and Pathology sites

- Gene expression sites

- Image resources

- Literature and text mining tools
- Methodologies and techniques
" Mouse development sites

- Mouse genomics sites

~ Mutant mice and mutation data
~ Non-Commercial Service

- Ontologies and nomenclature

-~ Organisations and discussion groups
- Phenotypes and traits

- Proteomics and biochemistry

- Standards

- Systems biology

-+ Teaching resources

LN oy _ e CASIMIR

Enabling Systermns Biology




Mouse Resources

MRB wows
! = Vocabularies

MOLUISE RESOURCE BROWSER
Questionnaire

About Data Access | — Advanced Search

EuroPhenome

— EuroPhenome is an online mouse phenotyping resource which has been developed to store phenome data derived from mice using the standardised tests
contained in EMPReSS (the European Mouse Phenotyping Resource of Standardised Screens).

General

Categories URI

Methodologies and technigues — server online — hittp://www.europhenome.org

Mutant mice and mutation data
Ontologies and nomenclature
Organisations and discussion groups
Phenotypes and traits

Contact

— Ann-Marie Mallon

data provision: Correspondent submitted: CC updated: 2009-02-27
back

CASIMIR

L/ /1
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Mouse Resources

DDF Criteria

\ -~ Vocabularies
MOLISE RESOURCE BROWSER S ;
Questionnaire

s i L  ——— Advanced Search

EuroPhenome

— EuroPhenome is an online mouse phenotyping resource which has been developed to store phenome data derived from mice using the standardised tests
contained in EMPReSS (the European Mouse Phenotyping Resource of Standardised Screens).

Ontologies MIEEI

GO — Molecular function — MIMPF — Minimal Information for Mouse Phenotyping Procedures
GO — Biological process

GO — Cellular component

MA — Mouse adult gross anatomy

MP — Mammalian Phenotype Ontology

MPATH — Mouse pathology

PATO — Phenotypic quality

data provision: Correspondent submitted: CC updated: 2009-02-27

back

CASIMIR

e
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Mouse Resources
DDF Criteria
Viocabularies

Questionnaire

Data Access

search [ Advanced Search

EuroPhenome

— EuroPhenome is an online mouse phenotyping resource which has been developed to store phenome data derived from mice using the standardised tests
contained in EMPReSS (the European Mouse Phenotyping Resource of Standardised Screens).

Web Service Access * Implementation

— [wsAnalyzer] — Type — Relational Database
— server online — http://www.europhenome.org/biomart.php — Server —

— 0 recorded operations — Language — Java & PHP
— 0 recorded custom types — Database — MySQL
— last revision unrevised

(*) Click on the 'fwsAnalyzer]' link to analyze valid WSDL files and generate a human-readable htmi page that
presents the provided remote operations and their respective inputs and outputs.

Direct Database Access **

(**) Click on the [wsGenerator]’ link to generate a set of Java classes that - if compiled - can be used as a SOAP
API for the given database. Upon compietion schema descriptive PNG and XML files are also provided. Please
note that this procedure requires remote database parsing and may take a few minutes.

S04P API, XML and PNG generated by Molgenis.

Dumps & Files

data provision: Correspondent submitted: CC updated: 2009-02-27

back
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Mouse Resources

MRB o
Viocabularies
W RESQ

L BRC
Questionnaire

About Data Access search I Advanced Search

EuroPhenome

— EuroPhenome is an online mouse phenotyping resource which has been developed to store phenome data derived from mice using the standardised tests
contained in EMPReSS (the European Mouse Phenotyping Resource of Standardised Screens).

CASIMIR DDF Criteria:

Quality and Consistency

— Mo explicit process for assuring consistency
Currency

— Updates or versions more than once a year

Accessibility

— Programmatic access, SQL access or web services. Well defined API Published

Output

— Conforms to recognised standard open source syntax Rich standard file format., Eg. XML, SBML.
Data representation standards

— Generzal use of both recognised vocabularies or ontologies, and Minimal standards

Data structure standards

— Data structured with formal model eg XML, XML schema

data provision: Correspondent submitted: CC updated: 20093-02-27
back
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ENFIN Registry

Registry of Databases

View Databases

* Systems Biology domain DBs
* Curate web services

Chrysanthi Ainali



Database, Vol. 2010, Article ID bag014, doi:

10.1093/database/baq0 14

Table 1. The CASIMIR Database Description Framework (DDF)

Original article

Category

Level 1

Level 2

Level 3

Quality and Consistency
Currency

Accessibility

Output formats

Technical documentation

Data representation
standards

Data structure standards

User support

Versioning

Mo explicit process for assuring
consistency

Closed legacy database or last
update more than a year ago

Access via browser only

HTML or similar to browser only

Written text only

Data coded by local formalism
only

Data structured with local model
only

User documentation only

No provision

Process for assuring consistency,
automatic curation only

Updates or versions more than
once a year

Access via browser and database
reports or database dumps

HTML or similar to browser and
sparse standard file formats,
e.g. FASTA

Written text and formal structured
description, e.g. automatically
generated APl docs (JavaDoc),
DDL (Data Description
Language), DTD (Document
Type Definition), UML (Unified
Modelling Language), etc.

Some data coded by a recognised
controlled vocabulary, ontology
or use of minimal information
standards (MIBBI)

Data structured with formal
model, e.g. an XML schema

User documentation and Email/
web form help desk function

Previous version of database
available but no tracking of
entities between versions

Process for assuring consistency
with manual curation

Updates or versions more than
once a month

Access via browser and program-
matic access (well defined API,
SQL access or web services)

HTML or similar to browser and
rich standard file formats, e.g.
XML, SBML (Systems Biology
Markup Language)

Written text and formal struc-
tured description and tutorials
or demonstrations on how to
use them

General use of both recognised
vocabularies or ontologies, and
minimal information standards
(MIBBI)

Use of recognised standard
model, e.g. FUGE

User documentation as well as a
personal contact help desk
function/training

Previous version of database
available and tracking of
entities between versions




Database Description Framework

Navigation
«» DDF summary
+ Download

» Web services

User login

This question is for testing
whether you are a human
wvisitor and to prevent
automated spam
submissions.

wex 17

What code is in the
image?: *

charact

* Create new account

* Request new password

CASIMIR Database Description Framework

The CASIMIR Database Description Framework (DD llows resources to describe key technical metadata in a formalised way. The aim of the DDF is to allow researchers to discover which
databases support the standards and interfaces they require. This is a vital component for the online registries of resources currently being developed for many communites e.g the mouse

resource browser [ ). This deployment displays the DDF annotation performed by resources as part of the MRB project. Other communities can follow the Download link in the left hand
panel and follow simple step by step instruction to install this site for their own curation requirements. The DDF annotation is also available through RESTful Web services.

Please feel free to create an account and try out annotating your own resource using the Add a new resource link.

Currency

=

2 - Updates o

3 - Updates or ve:

Data structure standards

Output

1 - HTML

2 - HTML + spa

3 - HTML + rich standard

Resource name contains

ilable but no tr.
ble and tracl

Damian Smedley



http://www.casimir.org.uk/casimir_ddf

DATABASE
Database, Vol. 2010, Artide ID bag014, doi:10.1093/database/baq014

Drlglnal article

Flndlng and sharing: new approaches to
eqgistries of databases and services for
the biomedical sciences

: doi:1Qe§38/npreg201 1e
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Thanks To

CASIMIR ENFIN
Paul Schofield Manuel Corpas
Damian Smedley Chrysanthi Ainali
Christina Chandras Pascal Kahlem
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Vassilis Aidinis

Dawn Muddyman

All participants in CASIMIR and CASIMIR-ENFIN workshops
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