An investigator conducts a microarray experiment, analyzes the data, and identifies groups of spots on the microarray which are “interesting.”  The investigator may then use Function Express for the following use cases:

1) Ascertain the Accession Number used to design the probe for each spot

2) Get the LocusLink ID and UniGene ID for the gene associated with each spot

3) Get the chromosomal localization and official and alternate gene names and symbols of the gene represented by each spot (using LocusLink)

4) Get the functional categories of the gene associated with each spot (using LocusLink and Gene Ontology)

5) Get a virtual tissue of expression for the gene associated with each spot (using UniGene)

6) Get SNPs and STS for the gene associated with each spot (using LocusLink, dbSNP, and dbSTS)

7) Get the OMIM ID of the gene associated with each spot (using LocusLink)

8) Get literature-based gene neighbors for the gene associated with each spot.  These gene neighbors may be directly connected to the gene of interest or indirectly linked through one or more additional genes.  The strength (as calculated by the number of papers where both genes are co-mentioned) of each gene-gene interaction is calculated and reported.
With the caBIG grid infrastructure in place, it should be possible to:

1) An investigator logs on to the grid and searches for chips of interest in a caArray data source.  After identifying a set of chips to analyze, he/she accesses a caGRID microarray analysis service (like VISDA, FGDP, Distance-Weighted-Discrimination, Gene Pattern, etc.) to analyze the data.  Output from this service will be lists of “interesting” spots or probes, which may then be piped to annotation services (like caBIO, Function Express, GOMiner, Reactome Data, Cancer Molecular Pages, PIR, HapMap, PromoterDB, etc.)
2) An investigator performs a proteomics experiment that is stored/tracked in the Proteomics LIMS and analyzes this data using RProteomics and a protein identification routine (like Mascot).  Output from this analysis will yield lists of “interesting” spots corresponding to protein hits.  Annotations for these proteins (using accession numbers from GenBank, SwissProt, Ensembl, etc. usually although search databases may use anything as identifiers) will be acquired from the annotation services listed in #1 above.
3) Metadata information about DNA, RNA, and protein samples acquired from specimens are stored in a caTISSUE (The TB&PT Tissue Bank repository) data source.  Using this metadata information, we can now link microarray, sequencing, and proteomics experiments conducted on the same specimen, thus allowing us to ask biological questions like:
a. Which genes fall in regions of high copy number as ascertained by array CGH, are expressed at high levels, AND are translated at higher levels (implies joining DNA microarray, expression microarray, and proteomics data results)?

b. Which genes are expressed at low levels AND have mutations in the promoter region (implies joining DNA sequencing and expression microarray results)?

4) An anonymized (de-identified) patient ID is associated with each specimen in caTISSUE.  The same patient ID is used in the Clinical Trials database to associate a patient with his/her clinical information, allowing the user to ask questions like:

a. I want to analyze all microarray [and proteomics] data available from all cancer centers from patients with bladder or ovarian cancer that were part of any clinical trial protocol using cisplatin within the past five years [to identify coordinate expression and protein level changes associated with this treatment protocol] [Taken from UPenn use cases].
