ZFIN Requirements for cBIO phenotype annotation tool

ZFIN already has developed an in-house, web browser-based gene expression annotation tool specifically for its curators.  We plan to add phenotype annotation features to this tool so that gene expression and phenotypes can be curated simultaneously, using many of the same input fields and files.  The cBIO tool will provide a mechanism to curate phenotypes and will also guide our development of our own combined expression and phenotype annotation tool. We envision that our collaborators who directly submit phenotype data will use the cBIO phenotype annotation tool.  The cBIO annotation tool will enable us to capture phenotype data from the literature and also be compatible with directly submitted phenotype data.  Both types of data captured with the cBIO tool need to be consistent with our database structure and the fields and IDs employed by our current gene expression tool.

The fields we currently capture for gene expression curation are: 

1. Publication ID

2. Environment: Name, Condition, Sequence ID (if applicable, e.g. morpholino sequence), Value, Units, Comments

3. Figure Number, Figure Caption (htm), Image (jpg).  Note: we capture captions and images only if journal copyright permission has been granted; if not, a placeholder record with a figure number is created.
4. Experiment record, which links together the following fields: Gene, Genetic Background*, Environment, Assay, and Genbank Accession (if applicable)

5. Expression record, which links together the following fields: Figure Number, Experiment, Developmental Stage (from zebrafish stage ontology), Anatomy (from the zebrafish Anatomy Ontology)

*Currently, Genetic Background is limited to wild-type backgrounds, single mutant alleles, or transgenic constructs.  Data model and curator interface changes are being made to accommodate more complex genotypes such as double mutants.  Curators will be able to assemble a Genotype (assigned a unique name, or “handle”, and an ID) using one or several genetic features (each with their own names and ID’s). For informational purposes, we illustrate this process in the mockup.

We would like to add the following:

6. A field for plain text description, should no accompanying figure exist.

7. Ability to generate Phenotype record, which would link together the following fields: Figure, Experiment, Stage (from stage ontology), Anatomy (from Anatomy Ontology) or other Entities from cross-species ontologies (GO, Cell Types, etc.), and Phenotype Attributes (from PATO).

8. Ability to annotate altered gene expression patterns as phenotypes.  Our phenotype tool needs to accommodate both anatomical structures and gene expression patterns as entities.*

9. Evidence codes or Assays for phenotype annotations, for example, “by gene expression” with “gene X”, or by Alcian staining, or by behavioral analysis.

10. Qualifiers for entities, e.g. “anterior notochord”. (from FlyBase qualifier ontology?)
11. Context ontology terms (e.g., recessive, dominant).

*Note: Right now, our Experiments consist of Gene, Genetic Background, Environment and Assay.  This would need to be modified to allow phenotype annotation.  For that, we would like the ability to say that the phenotype is a change in gene expression, so keep Gene, Genetic Background, Environment, Assay.  

People we know who will use this tool include ZFIN, and a few of our collaborators that will be submitting data directly to us: 

· 11 ZFIN curators

· Cyprinoform tree of life group (cTOL), evolutionary group working on fishes; they want to compare morphological changes across taxa in the same way ZFIN describes differences between mutants so that they can datamine for similar phenotypes.  This is not unlike what cBIO wants to do for fly, human, mouse and zebrafish, but for 5000 species.

· Steve Ekker lab, hundreds of morpholino phenotype descriptions needed

· EU mutant screen, ~1500 mutant phenotype descriptions needed

