IU/Lilly Integrative Informatics Project

IU is in a unique position to combine several platforms in collaboration with Lilly to create a novel capability in Integrative Informatics, an emerging discipline focused upon scientific productivity challenges in translational research. Integrative Informatics is defined as the integration and mining of massive and heterogeneous data to compose biomarkers which translate to patient phenotype and create insight into disease processes.

 Integrative Informatics can best be further described across three dimensions:

· Data Management

· Capturing and filtering the global and growing avalanche of internal and external scientific data

· Data Integration

· Systems to combine and navigate massive and heterogeneous data sets

· Example data include: Image, PK/PD, “-Omics”, Clinical, Structure, Animal Models, Pathways, Polymorphisms, In-Silico Predictions

· Data Mining

· Algorithms and tools to help scientists form testable hypotheses for compound biomarkers which correlate with clinical phenotypes

This proposal seeks to coordinate three programs from IU and two programs from Lilly which have aligned Integrative Informatics objectives:
Integrative Informatics Architecture:

· Community Grids Lab:  Service oriented architectures and grid computing technologies (G. Fox)
· Lilly Science Grid: a reusable informatics architecture that accelerates the integration of data, tools, applications, and interfaces (A. Ring) 
Integrative Informatics Algorithms and Applications

· Boost Graph Library: a high-performance library for graph algorithms and presentation (A. Lumsdaine)
· Chemical Informatics: Smart mining of Drug-Discovery information. (D. Wild)
· Composite Biomarker Platform: Development of an integrated platform to process, visualize and analyze data from biomarker discovery platforms. (J. Heil)
The focus of this IU/Lilly collaboration is upon the following two outcomes:

1. The design of an Integrative Informatics platform which integrates heterogeneous data in a therapeutic area of interest through the use of an application plug-in framework, a services-oriented architecture, and graph-based algorithms by the end of Q2 2006.

2. An implementation of the above design by the end of 2006.

The above milestones and timelines align with objectives at IU to extend the NIH chemoinformatics center and with objectives at Lilly to demonstrate progress on a key research initiative.

Some suggested tactical steps to consider:

· Consider a problem in the Oncology domain – for which there is a large amount of public data and in which Lilly has significant expertise.

· Define an increasing set of sophisticated data types for consideration in an Integrative Informatics application in Oncology.

· Capture appropriate inter- and intra-data-type measures for graph generation and management.

· Develop graph navigation methods and visual components to navigate within and across data types – with provenance annotation.
· Sharing of the Lilly Science Grid plug-in architecture with IU to accelerate the development of necessary application plug-ins for each data-type in the overall data-integration application. 

· Pooling of available web-services between IU and Lilly to enable the above application

A recommended next step would be to appoint appropriate leads from the Architecture teams       and the Algorithm and Application teams (suggested above next to each project) from Lilly and IU to coordinate further team definition, development of a workplan, resourcing, and timelines.
