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VISION:

An internet ‘Knowledge-Environment’
for G2P information, supporting

- direct data submission
- Seamless data integration

- holistic searching



FP7 Integrated Project, EUR 12M
January 2008 - December 2012

HEALTH-2007-A-1.1.1.0-1:
1.1. HIGH-THROUGHPUT RESEARCH

UNIFYING HUMAN AND MODEL
ORGANISM GENETIC VARIATION DATABASES

The focus should be on developing a data and analysis structure
by creating a hierarchy of bioinformatics grid-linked databases,
tools and standards, centred on a generalised existing or novel
genome browser. This major European initiative should integrate
and link databases that contain genotype to phenotype
relationships with the aim of creating a large integrated genetic
variation catalogue. This should facilitate functional genomics
research for human health and where relevant should take into
account international perspectives in the field.
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GEN2PHEN: Core Objectives

. Analyse current needs and practices (global perspective)

Develop key standards for the G2P field [e.g., PaGE-OM]

. Create generic components, services and integration structures

. Create search and presentation solutions, anchored on Ensembl

Promote and facilitate data population into G2P databases

. Assist deployment of GEN2PHEN solutions to the community

. Consider system durability and long-term financing

Execute system validation pilots, with biomedical relevance

Build a ‘G2P nexus’ or ‘Knowledge Center’ (www.gen2phen.org)
(encouraging community input, discussion, and collaboration)



Current DBs
= disparate silos

Future DBs
= federated network
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GENZ2PHEN generated standard #1:
Locus Reference Genomic Sequences (LRG)

Background

A meeting sponsored by GEN2PHEN (www.gen2phen.org) was held at the European
Bioinformatics Institute (EBI), Hinxton, UK on 24-25 April 2008 to discuss a
specification for reference genomic DNA sequences that will enable the consistent
and unambiguous reporting of mutations.

Principles

 The community will have the final say in defining the sequences and their annotation
* The sequences need not represent real alleles of genes

 Stability of LRGs is paramount to ensure utility over time frames of many decades

The Solution

* A genomic DNA sequence representation of a gene, that has a permanent ID (no
versioning), and core content that never changes
(i.e. nucleotide sequence, exon numbering, exon base positions, start and stop
positions).

 LRG is not a nomenclature system (that is provided by the HGVS mutation
nomenclature)

* Additional annotations will be present that may change with time, so that the latest
ancillary knowledge about a gene is directly available.



GENZ2PHEN generated standard #2:
Phenotype and Genotype Experiment, Object Model (PAGE-OM)
http://www.pageom.org/
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Universal, Core Data Model for LSDBs?
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HGVbaseG2P:

Human Genome Variation Database,
Genotypes To Phenotypes

Central genetic association database

Summary level information (no individual data)

Basal layer of all known variants of all types

Active incorporation of large datasets (dbGaP, caBIG, EGA)
Assist submission of datasets from individual labs

Data access via simple search, BioMart, GRID, Ensembl

Data presentation via browse, full record, and graphical views
(plus extensive download options)



MAIN CHALLENGE IS THE INNATE COMPLEXITY OF THE DATA |

...S0 we conceptualise entries as ‘publications’, made up of 6 manageable chunks
...and focus database design, searches, and data presentation on these elements

Study
(Abstract, Authorships, Citations, Acknowledgements)

Association
Findings

Sample Panels
(& combinations)

Markers
(& combinations)

Experiments
(Type, Objective,
Outcome)

Phenotypes
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The objective of HGWbase {the Human Genome YWariation Database) is to provide an accurate, high utility and ultimately fully comprehensive catalog of
narmal human gene and genome variation, useful as a research tool to help define the genetic component of human phenotypic variation (read more).

To get information of spedific interest to you, either click on one of the main menu items above or use the quick access panels below:
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studies. Or browse the list of avalable adwanced marker search.
phenotypes.

Latest studies added:
CGEMS prostate cancer
Test study

Conditions of Use | Disclaimer | & HGvbase-G2F




Launch Content (July 2008)

Summary level genotype and association data:

dbSNP b.129:

Broad DGI:
Finland/USA:
NIH NINDS:
NIH NEI:

NCI CGEMS:

Welcome Trust:

Markers and Allele frequency data (>19 million Markers)

Diabetes Genetics (3,000 Scandinavians, 386,731 Markers

FUSION NIDDM (1161 cases, 1174 controls, ~315,000 Markers)

Parkinson’s Disease (267 PD cases, 270 controls, ~400,000 Markers)
Age-Related Eye Disease Study (350 cases, 171 controls, ~107,000 Markers)

Breast Cancer (1145 cases, 1142 controls, ~ 550,000 markers)
Prostate Cancer & Follow-up (1177 cases, 1105 controls, ~300,000 markers)

Case Control Consortium (14,000 cases, 3,000 controls, ~500,000 markers)
Tuberculosis

Coronary heart disease

Type 1 diabetes

Type 2 diabetes

Rheumatoid arthritis

Crohn's disease

Bipolar disorder

Hypertension



Post-launch Content

» Constantly: Semi-automated gathering from
major depositories

e 2009 onwards: Any & all ‘complete’ datasets, of any
size, submitted by the community

e 2010 onwards: GRID access to ‘HGVBaseG2P-in-a-box’
installations globally (e.g., ENGAGE)
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