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Abstract

Across the biological and biomedical sciences, Minimum Information checklists are either under development or have been released. The aim of such checklists is to ensure that recorded descriptions of methods, data and analyses support unambiguous interpretation, corroboration and reuse. Hitherto, the full range of checklists has been difficult to establish without intensive searching, and tracking their evolution non-trivial. Additionally, overlaps in scope and arbitrary decisions on wording and structure have inhibited their use in combination. These issues present difficulties for users of such guidance, especially those in systems biology who routinely combine information from several disciplines. To address the above, the MIBBI project (Minimum Information for Biological and Biomedical Investigations; http://www.mibbi.org/), was created. Here we describe the first MIBBI workshop, at which attendees discussed the underpinnings of the project and began analyzing and comparing a range of checklists in advance of generating a suite of equivalent, and importantly, complementary MIBBI checklist modules.
Introduction

In recent years, the management of data generated in the biosciences has become a lively subject. In addition to the development of common file formats and terminologies (analogous to boxes and the labels stuck on them), consideration has been given to the content of experimental reports; i.e., what subset of the available contextual information (‘metadata’) from experiments should be provided, alongside the data, to ensure that results are verifiable, and that data achieve the broadest possible utility. Such guidelines are often referred to as Minimum Information (MI) checklists.
Most standardization activities are very much ‘bottom up’ in nature. Drivers for individuals’ participation usually reflect the needs of individual labs or collaborations; initial drafts of candidate standards frequently have their origins in such groups. Their activities will usually be domain-specific; that is, they will address only the biological area or analytical techniques that they consider to be their ‘core business’. However, biology is an increasingly integrated discipline. Studies that cross domain boundaries to answer a biological or methodological question are becoming more frequent, necessitating the creation of what could be called ‘meta-standardization’ projects to coordinate the activities and outputs of domain-specific groups, largely by providing a focal point for interactions. One such meta-standardization project is MIBBI
 (Minimum Information for Biological and Biomedical Investigations; http://www.mibbi.org/), which concerns itself solely with MI checklists. MIBBI is complemented by the FuGE
 (Functional Genomics Experiment) and ISA-Tab
 projects, which tackle issues arising from the diversity of file formats in which data are transported and stored; and the OBO Foundry
 (Open Biomedical Ontologies; http://obofoundry.org/), which manages ontologies covering a wide range of domains.
The MIBBI project has been extensively described elsewhere1, and extensive information is available from the website (http://www.mibbi.org/). In essence, MIBBI has two cardinal parts: The first of these is the Portal, which provides a simple mechanism for MI projects to alert the wider community to their presence and their wares. The second part, the Foundry, is rather more complex. Through the Foundry, participants both from extant MI projects and elsewhere can work together to ensure intercompatibility between community-generated MI checklists. If an area is addressed by one project only, it is most likely that their guidance relating to that area will be adopted wholesale; where two or more projects share an interest in an area, accommodations will necessarily be reached and shared guidelines outputted as a result. For example, consider the description of an organism; something of immediate interest to almost all in the biological sciences, and therefore something covered many times by the twenty-two (as of May 2008) projects registered at the Portal. For example, there cannot be a choice in the manner of description of an organism if we seek to straightforwardly integrate disparate data sets and to favor the development of tools of broad utility. Note though that this does not preclude the extension of such an agreed description to meet the needs of particular domains in a compatible manner (e.g., for a subset of groups additional phenotypic descriptors may be requested in addition to the common ‘core’ description).
The Workshop

This first MIBBI workshop, funded through an award to SS by the UK’s Biotechnology and Biological Sciences research Council, brought together representatives of the twenty-two registered MI checklist development projects at the EBI (UK).  The meeting had a number of aims:
· To discuss our methods of working, including existing and planned infrastructure (project management principles, user tools, the website, email fora, document version control, and so on); to explore funding issues and to discuss outreach opportunities (both to other projects and to the wider community).

· To examine the outputs of each project listed in the MIBBI Portal, with a representative of that project present, and to work through various cross-analyses of those outputs (available from [wiki link]).

· To plan the first tranche of MIBBI Foundry outputs and establish workgroups to develop them.
Furthermore, as almost anyone working in a geographically-distributed collaboration will attest, there is no substitute for face-to-face meetings. Group work gets done more efficiently in person, and the familiarity that results can make subsequent teleconferences and email exchanges more productive and less prone to misunderstanding and conflict. It is therefore usually of great general benefit for such meetings to occur.
Workshop Outcomes

Viewing the presentations of the various MIBBI-registered projects by their representatives increased the attendees’ familiarity with each others’ interests, and with the state of their projects. Discussions arising from these presentations ran on throughout the meeting; attendees discussing both their respective projects’ substantive content, in part informed by the cross analyses presented in the course of the meeting (available from the website, along with all the presentations received during the course of the meeting) and their ways of working. Seeding a community of MI checklist developers has always been a goal of MIBBI. Sharing experiences of the development of the checklists themselves and of supporting processes such as community consultation; discussing presentational style and use of language (for example, presenting bulleted lists rather than free text, and the use of the terms shall, should and may); and the sharing of contact networks (especially useful in relation to publishers, funders and relevant commercial entities).
The governance of the MIBBI project was then discussed in some detail. A draft set of regulations had been prepared in advance of the meeting; this was examined line by line and amended where necessary. The most recent version can be obtained from the website. The benefits of agreed mechanisms for decision making and regulation of behavior can seem marginal in a small group, especially when all are working well together. However, as a project expands, and differences of opinion inevitably emerge, the facility to settle matters according to an agreed set of statutes becomes critical. The issue of ownership was also discussed. Far from being trivial, (partial) ownership of a project, by individuals or whole communities, is a fundamental motivator for the largely voluntary participants in MIBBI and its registered projects. Ownership sends the signal to communities that their views will count, and importantly, it allows individuals who have invested time or other resources in the project to claim credit, most usually in the form of paper authorship. The MIBBI Foundry, which will produce what are effectively new minimum information guidelines (despite being largely drawn from existing MI checklists), could in a sense be seen as ‘competing’ with pre-existing domain-specific guidelines. Were a community not fully committed to work through MIBBI, they may prefer to continue to use those pre-existing guidelines. Careful consideration of ownership and the maintenance of demonstrably open lines of communication can greatly reduce the likelihood of this occurring. In practical terms, this has two consequences: Firstly, community representatives who contribute to the Foundry activity must ensure that they truly represent their community, both gathering their opinions and communicating developments back. Secondly, great care must be taken to cater to the needs of individual communities as MIBBI rolls out content and the tools to access it; i.e., diverse individuals should be able to find and download guidelines appropriate to their needs, and it should be clear to them how and to whom they communicate their views of those guidelines.
An open issue for the meeting was how to develop the project’s web site and what kinds of functionality to offer there. Static web pages (i.e., simple HTML), while straightforward to produce and readily indexed by search engines, can hinder the maintenance of a website by a group. An alternative model for a web site, used frequently by development teams that are geographically distributed, and in other projects where content contributors are many (for example, Wikipedia), is a wiki. Such an approach is especially useful for the MIBBI Foundry, which is a collaborative document development process and as such ideally suited. Other alternatives exist for communal document development, such as the relatively new Google Docs (http://docs.google.com/); we will regularly review our working methods in the light of such developments.
On functionality, given that the target audience for MI checklists consists largely of bench scientists, the accessibility of the checklists developed by the Foundry was seen to be a crucial issue. Most scientists are not computer experts; they need resources to be presented in a clear and simple manner, ideally leveraging design paradigms with which they are already familiar such as spreadsheets and online searching and shopping tools. The MIBBI site has an appropriately simple search box: A Google Custom Search Engine (http://www.google.com/coop/cse/). These ‘engines’ are in reality little more than filters on Google proper, but they provide an excellent means of delivering only search results relevant to a particular interest group. The engine is provided with a list of web sites to ‘search’; in MIBBI’s case this includes the MIBBI site itself, all registered projects’ sites (where available) and the sites of funding and other relevant bodies.
However, for access to the outputs of the Foundry (‘partial’ MI checklists relevant to particular contexts), the meeting agreed the design of a tool that follows the online shopping paradigm, rather than a simple search. Users will browse the available guidelines by concept (e.g., phytology, mass spectrometry) using an existing tool (the Ontology Lookup Service
), select a relevant set (stored in a shopping cart/basket) and proceed to the ‘checkout’ where the selected concepts will be replaced with the partial checklists covering that concept, those parts will then being concatenated into a single, complete checklist document. That single document will then be offered as a simple web page (for review) in the first instance. It would possible to offer an XML Schema, to support developers, or a spreadsheet, to serve as a simple data capture tool (in conjunction with appropriate software). However, concerns were expressed at the meeting in relation to these two rendering options: It was thought that the existence of a spreadsheet might mislead individuals to believe that any relevant database should be able to accept that format, which would not normally be the case, creating work for database curators and frustrating experimentalists. The issue of ‘functional’ outputs from the MIBBI project will therefore require further discussion. It was also thought that an XML Schema associated with MI guidelines might be seen as a standard format (many such standards are built using XML), which again would only serve to confuse users.
Looking Ahead

Having digested the presentations and analyses of the guidelines registered with MIBBI, attendees then moved to plan the production of MIBBI Foundry ‘modules’ (the compatible set of partial checklists discussed above — see the paper or the website for further details). To that end, three working groups (WGs) were created, tasked with integrating (the sections of) checklists that relate to one of three broadly-defined areas:

1. Study WG:
Study design; description of organism including cultivation/husbandry schedule if appropriate and any preconditioning/pretreatment applied.

2. Assay WG:
Sample description (may be a whole organism, some derived/extracted part, or a purely synthetic analyte); sample handling; sample assaying (for most experiments, the key data-generating stage).
3. Data WG:
Statistical description of data; data analysis; miscellany such as administrative information and external references (for example, paper citations, database records, etc.).
In advance of these three groups beginning work, it was agreed that some homogenization of the existing registered checklists was required. To that end all attendees agreed to represent their checklists in a simple bulleted form, using a numerical index for each point; and to remove optional elements (some checklists recommend the provision of additional information in experiment reports, but do not require it — this is not to be confused with a conditional requirement that only applies on, for example, the use of a particular variant of some analytical platform). Note that these reworked checklists have been generated for the purposes for the Foundry activity only, though they will be made available through the web site.
Summary
Representatives of the twenty-two MI checklist development projects registered with the MIBBI project met at a BBSRC-funded meeting held at the EBI (UK). In addition to discussing issues relating to the running and administration of the project, the attendees examined a wide range of checklists, each presented by a representative of the community to which they apply, and went on to consider various cross-analyses. Working groups were established to move the Foundry component of the project forward; these three groups will derive new common guidelines for various biological and methodological domains, largely by combining elements of pre-existing documents.
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