The 6th Forum on Software Platforms for Systems Biology - Minutes

December 12, 2002

Registered participants present:

John Ambrosiano, Michael Blinov, Hamid Bolouri, Ben Bornstein, Steve Burbeck Andrew Finney, Akira Funhashi, Bin Hu, Mike Hucka, Sarah Keating, Thomas Kiehl Hiroaki Kitano, Ben Kovicz, Ursula Kummer, Daniel Lucio, Jo Matthews, Pedro Mendes, Eric Minch, Poul Nielsen, Ute Platzer, Randy Roberts, Takeshi Sakurada, Jim Schaff, Maria Schilstra, Daryl Shanley, Joerg Stelling, Koichi Takahashi, Jason Zwolak

Finney – Welcome; Agenda (short reports on progress and new developments, discussion on revised SBML L2 proposal, discussion on L3, future organisation of Forum, funding issues, fixing approximate time and place of next Forum meeting).

Kitano – Welcome to new team members (Ben B., Ben K., Bruce Shapiro, Jo, Sarah, Maria).

Mendes – Gepasi developments: Gepasi 3.30 has been released, contains option to read and write SBML L1 (although not fully compliant). New version, using new SBML parser (produced in house), will appear in spring 2003. 

Discussion - SBML L1 should have specified either local or global parameter declaration, not both. Current situation has led to the need to use parameter declaration in a non-standard way. 

Schilstra – SBML/SBW website now contains SBML model repository, containing models assembled with Cellerator, Gepasi, or Jarnac/JDesigner. Models are compatible with Jarnac/JDesigner and Gepasi. 

Discussion - Collection of more and more diverse models is in progress, as well as work on an online model submission page.

Bornstein – A new, fast SBML L2 parser and L1 to L2 and L2 to L1 translator is well underway.

Chaouiya – Standard format for describing (extended logical) GRNs, based on GXL. Would like to represent models in SBML as well 

Discussion - General techniques for representing networks with graphs

Kitano – Standard graphical notation for biological networks. Proposal: use multiple diagrams (structural (entity relationship), dynamic (state transition), functional (data flow). Examples in programme booklet.

Discussion – Elaborating processes in SBML is not straightforward (reaction formalism focuses on state transitions). 

Hucka – Changes in SBML L1 version 2 (see programme booklet).

Discussion – In SBML species are associated with one compartment; however multicellular models require species to be associated with multiple compartments. Current solution is the result of lengthy earlier discussions; rationale: initialization only possible for differently named species. Problem will be solved with model composition. Mjöllsness & co-workers would like to contribute to arrays proposal. Should the name ‘arrays’ be substituted by the general term ‘collections’? Mendez (against) vs rest of the world (in favour) about decision to make reactions optional. 

Funahashi – Most models in KEGG database (over 5000) have been automatically translated into SBML.

Discussion – KEGG database contains pathways only, kinetics/parameters, etc. are left empty. Database contains about 120 different pathways, present in multiple copies because of organisation by (biological) species.

[Coffee break]

Finney – Summary of revisions in SBML L2 proposal

Discussion – 

Predefined functions will be replaced by user defined functions. 

Event + delay: event fires when condition becomes true, possibly after delay. Delay duration could be probabilistic. Delayed function: delay(x,t) is conceptually different from delayed event. 

Reaction parameters in local or global namespace? Decision: leave as specified.

Are L1 and L2 going to be compatible (Kummer)? Main issue is MathML; there will be a parser to convert L1 into L2. If L1 and L2 are compatible, there will be two standards, and all L2 parsers will have to be L1 compliant. 

Conflicting needs when representing models meant for ODE solvers and stochastic simulators (ODE solvers can deal with complex description of rate law, stochastic simulators would have to recognise expression and work back to mass action or other temporal probability distribution). Proposed solution: reaction determined by single rate constant k, qualification of k by using named library functions. Decision: subgroup of writers and users of stochastic simulators (Kiehl, Roberts) will prepare redraft of (part of) L3 proposal, in which their needs are addressed appropriately.

Optional initial concentrations, parameter values, compartments? What if values are unknown? Default values cannot distinguished from unknown or undefined values. Decision: parameter value, initial amount/concentration, compartments will be made optional (not present is equivalent to undefined). BioSpice group would like to be able to represent values as distributions. Discussion: disagree, model representation should be separate from model use (Mendes).

Roberts: Will there be ‘best practice’ recommendations in the documentation? Finney & Hucka: yes.

Lucio: XML schema does not include the changes proposed in the latest document. Hucka: schema will be updated after this meeting, and incorporate decisions taken.

About local or global namespaces: VCell uses global parameter names (internally), but namespace issue should be addressed sooner or later (Schaff). Gepasi has a normalized database of reactions, parameter names are local to the reaction (Mendes). Proposal: parameter names are locally defined, but globally unique. Decision: keep status quo, since most tools seem to be capable of dealing with it.

Flux bounds? Flux balance community would like to put constraints on parameter values. Some confusion as to what this would involve or imply. Decision: not to introduce any constraints now, but give flux balancers a chance to clarify their requirements and propose a solution.

Parameter sets: another standard? Ambrosiano, Nielsen, et al: absolutely necessary to separate model from parameter values and initial concentrations. 

Variable number of function parameters? JigCell would like to make the number of function parameters variable (to be able to express different kinds of mass action). [Do they mean: reaction attributes?] VCell doesn’t see the point; ECell uses parameter arrays. Allow overloaded functions (Hucka)? Overloaded functions are not able to resolve substrates and products unless they have different types (Schaff). Allow variable number of parameters and let handling depend on the context (Finney, Hucka)? Will generate large problems for most other tools (Mendes), and overloading is not going to solve the problem anyway (Schaff). Decision: not to allow variable a variable number of function parameters.

Should there be an ontology on function and rule definitions (Hucka)? Issue is very similar to the issue of labelling rate laws. Decision: subgroup that deals with rate law ontology should resolve the function and rule ontology as well.

Notes and annotations on <sbml> top level? Decision: allow.

Should the model be labelled with an analysis ontology? Recognising the suitability of a model for a particular kind of simulation is for the simulation tool to decide (Mendes). However, to achieve this simulators must be able to decide suitability on the basis of SBML content (Kummer). Decision: not to include analysis ontology.

Should there be a ‘best practice’ standard? No objections, but the standard should go through a peer review process (Mendes, Hucka, Finney).

Should events/delays be included? Agreed, provided they are expressed in such a way that tools that cannot handle them (e.g. stochastic simulators) can recognise their presence immediately and flag an error (Kummer, consensus).

Should parameter sets be separated into another standard? Yes (Ambrosiano et al), no (Mendes). Proposal (Ambrosiano): represent model as a ReactionModel and a ReactionModelImplementation, connected by an ArgumentMap. Decisions: issues relating to a parameter sets standard will be explored by a separate evaluation group; Ambrosiano will work out proposal and present examples.

Should the MathML representation (L2) be concurrent with the formula string representation (L1)? Consensus: this would create two standards, which would force fully SBML compliant tools to cater for both possibilities. Decision: to only allow MathML in L2, and provide (Bornstein) a good L1 to L2 translator.

Modularity? Summary of modularity proposal by Stelling (most important addition: ‘terminals’ that connect modules). Modularity proposal is an implementation of Ambrosiano’s scheme. Black box – white box discussion. Proposal to move modularity proposal forward (Finney): allow modularity into the standard (without forcing its actual use by all SBML compliant tools), and move the compartment structure to the interface. Should there be constraints on the terminals (Schaff)? Try to work according to the ‘design by contract’ formalism (server module determines constraints/preconditions) (Ambrosiano). How to implement Composition? Modules could be linked textually by using (x)include (Finney). In CellML, ‘components’ are linked together in an overall ‘model’; Ginkel’s Modularity proposal includes a ListOfModels structure. Decision: to wait and see what the final Modularity subgroup (Ginkel et al.) will produce. Request for a name change (Hucka): the term ‘Modularity’ will be used for another purpose. Decision: ‘Modularity’ as in the Modularity proposal will be replaced by ‘Composition’.

Lively discussion on parameter sets, ‘basic ingredients’, and ‘stability’ of a model. Mendes maintains that at least one set of parameter values and initial concentrations are an essential part of the model; Ambrosiano champions the view that they are not. Compromise (Finney): define one parameter set as a part of the model, and allow additional parameter sets, written in accordance with a separate standard.

Hucka - Organisation of SBML/SBW. Central committee (5 members or fewer) will put together final specification documents, set up the schema, integrate work of subcommittees. Forum of subcommittees work out proposals for extensions, changes, etc; will communicate mainly through discussion group email and own webpage. Grant proposals will be written to get further funding. Kummer: send out email containing proposal on future organisational structure to all interested parties (sbml-discuss, BioSpice, etc). Time and place of next Forum meeting: (to overlap with or follow the next BioSpice PI meeting) USA East coast, June 2003.

17 December 2002

Compiled by Maria Schilstra from notes taken during the meeting.
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