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INTRODUCTION 

Substantial advances relevant to clinical medicine, for example in cancer research, immunology and brain disorders, has 
arisen from newly available genetic models in mice. A significant impediment to efficient use of new models is the lack 
of agile accessable databases that link physiological, structural, molecular and other changes (Phenomics) to genetic 
alterations (Genomics). [1] Phenomics raises complex informatic challenges given data diversity and the need for rich, 
multi-faceted, high quality metadata to support discovery and analysis. The development of technological infrastructure 
to better support the creation, organisation, management and sharing of phenomics data, and to encourage organisational 
and cultural change has been identified as an international priority. [2] 

HISTOPATHOLOGY DATA CHALLENGES 

The Australian Phenomics Network (APN) has been established under the Commonwealth Government’s NCRIS 
program to provide infrastructure to researchers using mouse models for investigation of human development and 
disease. This has encompassed the establishment of the Histopathology and Organ Pathology Service (HOPS) at the 
University of Melbourne’s Department of Anatomy and Cell Biology. HOPS helps researchers across Australia in 
histological preparation and in analysing histological images and data on specific mice or mice at certain developmental 
stages. It generates histological and organ pathology data on mouse models created through the APN. 

HOPS uses a Zeiss Mirax Digital Slide Scanner to produce high quality digital images of stained slides. It also offers the 
latest histology capabilities, including confocal microscopes, multi-colour fluorescence microscopy and high resolution 
white-light microscopy, all with electronic image capture. The service has been operational since May 2008, and in that 
time has refined standard procedures and completed 20 cases, involving the generation of 600 Gb of data. Demand is 
increasing as researchers have become aware of the services and with increasing production of APN-generated mice. The 
establishment of a data management service as part of the NEAT funded Phenomic Ontology Driven Data Management 
(PODD) project is also expected to significantly raise awareness and demand for the histopathology services. Forward 
planning is to increase cases to 120 per year, generating around 4-5Tb of data per annum. 

Supporting this kind of throughput and enabling the research data generated by HOPS to be readily shared amongst the 
mouse phenomics community requires improving capabilities for capturing extensive metadata and associating it with 
digital microscopy images. Manual methods of adding case registration and histological metadata to individual digital 
images is not sustainable with the expected acceleration in demond for mouse histology services. The proprietary 
software being used to manage and make the images and other documents accessible is lacking the ability to make the 
capture of this metadata more scalable, e.g. through batch processing or inheritance mechanisms. It also lacks metadata 
search capabilities which would aid HOPS’s analysis activities and improve the discoverability of existing sharable data 
within their system. The ability to report and review system usage is also limited. 

ANDS EIF DATA CAPTURE PROJECT 

In the light of these issues, enhancing metadata capture facilities for HOPS became one of ANDS’s EIF Fast Start 
Projects. This project is addressing metadata scalability and sustainability issues through the development of ICT utilities 
to make the capture of metadata and its association with the research data generated by HOPS more efficient, so that 
appropriately rich descriptions are available for harvesting into emerging institutional, discipline and national research 
data networks. This involves the specification of a virtual integrated data and metadata repository to enhance the 
capabilities for managing, sharing and re-using research data generated by HOPS, both now and into the future. It 
includes the definition of the metadata model and associated services of a case management and research data repository 
for HOPS, with this definition providing a basis for sustaining the service and its connection into APN and the Australian 
Research Data Commons beyond the lifespan of the technologies in which it has and/or will be implemented. 

VIRTUAL INTEGRATED DATA AND METADATA REPOSITORY 

The conceptualisation of the HOPS research data repository, as illustrated in Figure 1, was developed from stakeholder 
engagement and data gathering in the initial stages of the project. Through this process it became clear that a case 
management system was central to co-ordinate metadata capture, so that it could be readily associated with data objects 
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and available for re-use, both within HOPS workflows and also for harvesting into emerging university, discipline and 
national repositories. This data sharing infrastructure being in its early stages of development, along with the time and 
resources available for the project necessitated an agile development approach to be taken . This would also enable 
necessary reflection on not just what is produced in the development cycles but also on how it is being produced, so that 
adjustments can be made accordingly.  
 

 
Figure 1: Conceptual model of HOPS research data repository 

 
From this conceptualization came a very clear development agenda, namely  

a) replacing the current discretely managed paper and digital documents and files with an integrated case 
management system (CMS) underpinned by robust data and metadata stores, and 

b) enabling the harvest of data (scanned slides, other images, histology and pathology reports) and associated 
metadata into PODD as the research data sharing network of the APN. 

This presentation will discuss the outcomes of the ANDS EIF Fast Start Project for HOPS, in terms of the implemented 
system, the underlying system architecture and information model, and the insight the project gives to the readiness of 
the various layers of university and research community infrastructure to realise research data sharing aims. 
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