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PIR Activities in caBIG™

•Integrative Cancer Research Workspace
• Developer

• Grid-enablement of PIR 
• Adopter

• SEED Genome Annotation Tool 
(completed)

• GeneConnect Genomic Identifier Mapping 
Service

• Participant
• VCDE liaison for ICR Workspace
• Development of Organism Identification 

CDEs
•Vocabularies and Common Data Elements

• Participant 

Final Model
Protein 
sequence 
annotation

Taxonomy

Protein and Gene
Conclusion

Better advertisement and discovery of gridPIR data service 

gridPIR as a Gene/Protein resource

gridPIR as a Protein Annotation resource

gridPIR as a Taxonomy information resource

Better understanding of scientific content of the service

Better usability:

Retrieve proteins for a  gene 

Retrieve sequence for a protein

Retrieve proteins containing calcium binding sites

Retrieve proteins containing zinc finger regions

Retrieve proteins for a  taxon in taxonomy tree

pirmail@georgetown.edu

First Model
Problems:
•Record modeling -> Limited semantics and scientific meaning
•XML schema constraints -> A lot of objects without attribute
•Unidirectional associations, association names missing -> Limited navigability

A model reverse 
engineered from 
UniProtKB XSD

Applied domain modeling
for core components and  
reused parts of available
models e.g. caBIO

Second Model
Problems:
•Semantics needed improvement; better class naming, removal of 
type attributes 
•Attributes with complex data types e.g. List, Collection

Towards Final Model
Removing Complex Data types / Improving Semantics

Towards Final Model
Removing Complex Data types

domain::Taxon

- id:  Long
- name:  String
- order:  Integer

domain::OrganismName

- id:  Long
- value:  String

domain::Lineage

- id:  Long

domain::Organism

- id:  Long
- ncbiTaxonomyID:  Long
- scienti ficName:  String
- commonName:  String

1..*

+l ineageCollection

1..*+taxonCollection

1+organism

0..1+l ineage

1..*+organismCollection
0..*+organismNameCollection

gridPIR is 
advertised as a 
service providing 
Lineage 
information

“order” attribute 
for  “ordered”
collection

Towards Final Model
Improving semantics

Feature

- type:  java.lang.String
- status:  java.lang.String
- id:  java.lang.String
- description:  java.lang.String
- evidence:  java.lang.String
- ref:  java.lang.String
- original:  java.lang.String

Problems:

Using “type” hides the semantic 
value such Protein annotation

Can’t meet use cases such as: 

Find me all the proteins which 
“Calcium Binding Region” or “Zinc 
Finger Region”

Towards Final Model
Improving semantics

cd Protein

domain::
Activ eSite

domain::
BindingSite

domain::
CalciumBindingRegion

domain::Chain

domain::
CrossLink

domain::
DisulfideBond

domain::
DNABindingRegion

domain::
Domain

domain::
GlycosylationSite

domain::Helix
domain::

InitiatorMethionine

domain::
LipidMoietyBindingRegion

domain::
MetalIonBindingSite

domain::MutagenesisSite

- originalSequence:  String
- variantSequence:  String

domain::
NonConsecutiv eResidues

domain::
NonTerminalResidue

domain::
NucleotidePhosphateBindingRegion

domain::
Peptide

domain::
Propeptide

domain::Repeat

domain::
Selenocysteine

domain::SequenceConflict

- originalSequence:  String
- variantSequence:  String

domain::SequenceVariant

- originalSequence:  String
- variantSequence:  String

domain::
SignalPeptide

domain::Site

domain::SpliceVariant

- originalSequence:  String
- variantSequence:  String

domain::Strand

domain::
TransitPeptide

domain::
TransmembraneRegion

domain::Turn

domain::
UnsureResidue

domain::
ZincFingerRegion

domain::ModifiedResidue

domain::ProteinFeature

# id:  Long
# begin:  Integer
# end:  Integer
# description:  String

domain::Protein

- id:  String
- uniprotkbPrimaryAccession:  String
- uniprotkbEntryName:  String
- proteinType:  String

0..*+proteinCol lection

0..*
+featureCol lection

One object 
for each 
Protein 
Feature type


