Cell ontology reorganization biocurator meeting discussion agenda 2007
1. Refining axes
2. Function ontology vs GO process

3. Editing considerations 

4. Relations between GO, CL and CARO

5. Action items

1. Refining  axes
A.  Can structural differentia serve as a primary axis? (what does it mean to have a primary axis) 
B. Can the lineage hierarchy be represented with structure as a primary differentia and the lineage with develops_from relations? (structure ~physical characteristics)
C. What other differentia can we use to characterize cells?

Notes on the discussion:

Bill – Nerve cell classified by 


By neurotransmitters,


By location, soma and projections


By circuit roles 



Can define cell parts by relations with GO cell component



Define cell locations by relations between cells and the ssAO



Circuit role can be defined by processes such as inhibition

Morphology-can be derived from PATO (makes polyhierarchy not multiple inheritance) 
Alan- In polyhierarchy, a class may have multiple superclasses, but only inherit axioms from one of them, whereas in multiple inheritance it would inherit from more than one. This allows one to, in a situation where the primary axis might be structural, and where certain cell type might additionally assert that they they have_function some immune_system_function, to also create a defined class class immune_system_cell to mean: Exactly those cells that have function some immune_system_function. As long as one lets the classifier manage the hierarchy by inference - that is, no explicit assertion that x is_a immune_system_cell.

Some of these differentia may need to be defined by postcomposition. Species-specific anatomy ontologies (ssAOs) can further differentiate cells (many more specifications can be given in the ssAO then in the CL).  Cell-types defined by location are best captured in (ssAOs).
Structure


Cellular components


Morphology


Staining (protein expression)

Three basic types of differentia we agree on (?):

1. intersection: has_part <GO:cellular_component term>

2. intersection: has_function_realized_by_process(*1) <GO:biological_process term>

3. intersection: has_quality(*2) <PATO term>

(*1 details of relation to be defined by Alan and Chris;

*2 from:

http://www.berkeleybop.org/ontologies/html/OBO_REL.html 
assuming this is in que to join RO?)

Specific cell type definitions may require more than one differentia type.

PATO will be used mainly for morphology, but also for some other dependent qualities. However, many qualities in PATO are not relevant to our needs.

The most obviously useful branches are:

monadic quality of a continuant




cellular quality




morphology





shape





structure

Other more controversial/difficult differentia (David):

1. Lineage


Some cell types are defined largely in terms of what they will become, but the criteria used by biologists for this are usually too loose for our purposes.  For example, many Drosophila neuroblasts give rise to glia as well as neuroblasts (they are sometimes refered to as neuroglioblasts) and in a few cases, to epidermal cells as well.  But, if our criteria for neuroblast is simply, 'some its progeny will develop into neurons', then a fertilized egg counts as a neuroblast.  It is clear that the neuroblasts in question are distinct from a fertilized egg, or some undifferentiated ectodermal cell in that they are some way along the path of progressive determination to being a neuron.  But can we find a way to capture this?  The PATO terms for potency look like a good start.  PATO term for 'self renewal' may also be useful for defining stem cells.

2. Gene expression:


I'm reluctant to allow gene expression as an identity criterion in cell.obo.  In a non-species specific ontology, how would one define the limits of a set of related genes which count?  This doesn't seem possible simply on the basis of sequence. BUT - neurons are often classified by the neurotransmitters they express (serotonergic neurons etc) - so we may have to find some way to cope with this.

3. Circuit role- Perhaps Bill can provide appropriate source of terms for this + suggest appropriate relation?

4. Others ?
Development GO vs develops_from

Development in GO is from the beginning of the existence of a structure to the end, whereas develops_from is the transition from one structure to another. This is ok, these have different definitions and are used in different contexts, both are true to the biology.
The MODs are using develops_from to mean develops_from = transforms_into or derives_from

Alan says we need different relations. The "or" should mean that either could happen, rather than handling the case where we can't or won't decide whether a transformation or derivation is happening. So if there's a process whereby which sometimes a thing is transformed, and other times something is derived from it, then develops_from would be an appropriate choice. 

The decision of whether a transformation of derivation happens hinges on what is considered identical. Often the course of discussion about what is considered identical leads to a situation where people disagree. I think we need to push past that and make a choice. Then it will be easier to decide which of the three relationships (develops_from, derives_from, transformation_of) is appropriate in a given context.

develops_from has been under discussion for three yrs now and is still unresolved.  See recent discussion on relations listserve.
2. Function ontology vs GO process

Can the function hierarchy be represented by creating a complementary function ontology with which cells classified structurally have a has_function relation? What about the idea of using GO processes instead? Would this be a participates_in relation between a cell type and a GO process?
i)  If cell by functions are converted into functions, shall we create new terms and obsolete the functions using a replaced_by tag, OR, should the cell by function terms simply be renamed as functions? (all IDs will be retained) 
terms will be obsoleted and the replaced by/consider tags utilized.
ii)  Discuss the need for a function ontology for cell and organismal functions that extends molecular function and is complimentary to CL and CARO. How would this be different than using GO processes?
Some discussion of this latter point, namely that if an entity always participates in a process, then the GO process is sufficient, however, many cells have functions that are never realized (think sperm:fertilization), these would be characterized as functions. So using GO processes to classify cells could be in addition to function, but processes can not be used alone.  We can create a function from a process P by defining is as something like "the tendency to participate in P". In OWL manchester syntax we'd say something like

has_function some (realized_by p)

Chris then suggested that we define a new relation so you could instead write: has_function_realized_by some p
3. Editing considerations 

A. Need to maintain existing cell types by relocating cells, merging cells, obsoleting cells and using replaced_by and consider tags. 

B. How shall these changes be implemented? Shall we give write permission to members of this group and keep the working copy in sourceforge cvs?

Two editions needed in cvs: Production and Editing copy of ontology.  Downloadable copy has dangling xrefs. Some discussion as to how to add necessary ontology terms for cross products without having to load entire additional ontologies. Editor copy full inter-ontology xreferences.

We need to have the editor copy in cvs, with a mechanism to merge edits from multiple editors. There also needs to be a mechanism to realize appropriate links as per above in the production version. 
4. Relations between GO, CL and CARO

(Not really discussed)

A. Interoperability between CL,GO and CARO. 

i) cell is the root of CL, should be xref’d in GO cellular component and CARO. 

ii) making a CL slim for incorporation into species-specific anatomy ontologies (will put poster up on wiki). Discuss how ssAO cells are subtypes of CL cells – this is an is_a relation, not really and xref. Help for formalizing this in ssAOs, Software for synchronization (Chris)
B. Development of CL should inform development of CARO as the two both represent species neutral anatomy ontologies of different granularity.

5. Action Items
1. Add relation to RO that allows us to have function realized as process (Alan)
2. Review current function terms made from CL (determine if they need to be added to GO, evaluate lower levels?) (Chris + ??)
3. Migrate Function to GO process/Function  term (dependent on 1)
4. Design spread sheet/Phenote config for experiment –Melissa; Alan and Bill will review
5. Do experiment – all Curators (Alex, Raymond, Melissa, Ceri, Dave S., Petra?, +?) will capture as many ways to classify a given cell type as possible. Each curator will do a different set. Idea is to determine 
(i) Triage list of leaf node terms for def by curators – targeting terms which are in the AOs.

(ii) Decide number terms each to aim for

(iii) Definitions for all target terms.

This will allow us to determine the best methodology for encoding differentia.
6. Unfreezing current CL editing
(iv) All new terms require def and citation

(v) Alex gets to add his new terms where he wants in the hierarchy, this can be in the current CL hierarchy.
(vi) All other new terms, get G&D defs based on definition provided. These terms sit off to side of hierarchy in editing version.  We instantiate implied links from these in production version.  All terms from other ontologies left as dangling refs.

(vii) Give write access to appropriate curators. Determine ID range, merge plan, etc.

7. Review cell by function types and has_function links.  Can some just be deleted? Are some of these leaf nodes not really types of cell?
8. Make Experimental cell sibling of cell

9. Document and set up infrastructure for editing and releasing –Chris

