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• Investigators must be able to extract meaningful information from the vast amounts of data
generated from advanced research technologies

• This requires the collection, integration and analysis of research data from numerous,
diverse sources, and their  long-term storage in sustainable databases

• To facilitate these processes, the scientific  community must work to jointly develop essential
minimum information sets and shared vocabularies for experiment records and knowledge
description

• In response to these needs, the NIAID/NIH funded the Bioinformatics Integration Support
Contract (BISC) to provide advanced IT support in the production, analysis, archiving,
exchange and integration of genomic, proteomic and related data

• The users of BISC include NIAID/DAIT programs that conduct:
– basic scientific research of immune system development and function
– genetic determinants of immune disease
– clinical trials to evaluate the safety, toxicity, and efficacy of immune disease therapies
– studies of the underlying mechanisms of therapeutic agents

• Immunology Database and Analysis Portal - ImmPort - www.immport.org

Bioinformatics Support for
Immunology Community
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HLA & Immune Disease Program

HLA Region Genetics in Immune-Mediated Diseases
Objective - To support prospective and/or retrospective studies to investigate the role of HLA genetics in susceptibility to or

protection from immune-mediated diseases, including autoimmune diseases and primary immunodeficiency diseases, GVHD,
and graft rejection or survival in solid organ, tissue and cell transplantation.

Data handling - generate high quality HLA-disease association data for public use that will be submitted to and maintained by
dbMHC through the National Center for Biomedical Information (NCBI).  Analysis of data results and data submission to
dbMHC will be performed through the NIAID Bioinformatics Information Support Contract (BISC)
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Data Interoperability

Minimum data standards
+

Standardized ontologies
+

Extensible data model
=

Data interoperability

Description
Framework
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ImmPort Home Page
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ImmPort Overview - System Components

• Semi-public web-based database and
analysis portal

– Multi-level access control
– Data sharing

• Data
– Reference data

• Types - Gene structure, protein function,
polymorphisms, metabolic, regulatory, signaling
and other networks, protein-protein, gene-gene,
host-pathogen interactions

• Sources - NCBI, Uniprot, Swissprot, BIND,
Reactome

– Experiment data
• Metadata (defining how the experiment was

performed) - common features of all
experiments

• Primary results - from all experiment
measurement techniques

• Processed results
– Interpreted results
– Analytical metadata

– Clinical trial data
• Query tools

– To support retrieval of reference and
experiment data based on specified criteria

– Pre-defined QBE
– Customized semantic queries

• Ontology
– Thesaurus function
– Organize terms and define relationships

• Analysis tools
– Genetic analysis

• LD analysis
• TagSNP selection
• Haplotype reconstruction
• Genotype-phenotype association

– Gene expression analysis
• Filtering/normalization
• Clustering
• Classification

– Cell population analysis
• Standard FACS statistics
• Novel population identification based on high

dimensional data clustering
– Measurement of immune response (e.g.,

ELISA, ELISPOT)
• Statistical analysis of distributions

– Biological network analysis
• Quantification of topological parameters
• Module identification

• Visualization tools
– Genome display, including genes, introns,

exons, SNPs, tagSNPs, etc.
– Genetic analysis results
– Gene expression results
– Networks, pathways, and molecular

interactions
– Graphing and charting of statistical results
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DAIT Interoperability Working Group

• In February of 2006, DAIT held a Bioinformatics Summit.  One of the
recommendations of the summit was to establish a committee to
develop and support the use of informatics standards to facilitate
interoperability among DAIT-funded programs.

• The DAIT Interoperability Steering Committee (DISC) was
established in December 2006.

• Two initial projects were established
– HLA ontology
– Clinical trial ontology/data model
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Use cases

• Is there a significant association between
any HLA allele and ___________?

• Is there a significant association between
any HLA genotype and ___________?

• Is there a significant association between
any HLA haplotype and ___________?

• Is there a significant association between
any HLA allele group and ___________?
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dbMHC overview
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dbMHC - Alignment
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dbMHC - Treeview
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dbMHC - Microsatellites
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dbMHC - Disease association
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HLA allele hierarchy
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Toward an HLA Ontology - Why?

• To support data interoperability for data exchange
- unambiguous representation

• To support meta-analysis of multiple independent
studies

• To support inferential reasoning based on HLA
relationships defined in the ontology structure
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Toward an HLA Ontology - What?

• Capture the hierarchical relationships between alleles defined
by different methodologies and at different levels of resolution

• Define HLA haplotypes
• Develop procedures for adding new alleles to the HLA

ontology framework
• Make information encoded in the nomenclature explicit
• Enumerate and distinguish uses of HLA data: presence,

restriction, association, ...
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Toward an HLA Ontology - Who?

• HLA nomenclature people, specifically
IMGT/HLA, Anthony Nolan Trust, WHO,
dbMHC, other IHWG members

• Biomedical ontology people - SO group
• DISC HLA Working Group members - Petersdorf,

Karp, Peters, Scheuermann
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Toward an HLA Ontology - How?

1. Review history and current status of HLA nomenclature and typing
methodologies

2. Review biomedical ontology best practices, e.g. OBO Foundry
3. Review the current Sequence Ontology content and structure
4. Define HLA Ontology design principles and constraints
5. Assemble working groups
6. Define goals, timelines and milestones
7. Develop HLA ontology branches
8. Merge branches into initial HLA ontology draft
9. Vet HLA ontology draft with key stakeholders, including the IHWG/HLA,

WHO, dbMHC, DISC HLA WG
10. Revise draft into HLA Allele Ontology v1.0 within the SO
11. Develop procedures for adding new alleles to framework
12. Integrate ontology information into HLA web resources like ImmPort and

dbMHC
13. Submit publication
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Other nomenclature issues

• Genotype, allele, variant, polymorphism,
haplotype

• SNP, microsatellite, VNTR
• Wildtype, normal, reference
• Genetics

– Homozygous, heterozygous
– Hardy-Weinberg equilibrium
– Linkage disequilibrium

• KIR family (killer cell immunoglobulin like
receptor)


