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Abstract and Objective

A significant proportion of data analysis of modern large-
scale genomic data sets takes place in an investigative, ex-
ploratory mode of working that helps to refine hypotheses.
This typically proceeds by reviewing annotation meta-data
associated with statistical results, with a view to using the
annotation data to suggest refinements to the statistical mod-
els used. The researcher's exploratory path through the anno-
tations also represents part of the overall evidence chain, and
as such should be captured. We identify three distinct main
aspects to the capture problem, i) automated capture of the
images and meta-data of the viewed annotations, ii) replay of
the captured images and meta-data, iii) a record of insights
with discoveries shared with collaborators. We report a proto-
type capture tool, built around a Workbench for the analysis
of large-scale genetic data sets that uses Rich Internet Appli-
cation technologies to visually replay the captured explora-
tory paths taken.
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Building an Exploratory Path Capture Tool

An exploratory path will consist of reviewing results from
many statistical analyses, along with sources of data or infor-
mation that might assist in the interpretation of those results.
The sources may be local or online databases that provide
initial information (annotations) about the raw data; typically
online databases that provide further annotations based on the
earlier retrieved information; and follow-on navigation within
these systems. For example, when reviewing the results of a
statistical computation within the Shared Genomics Work-
bench, initial sources might be Google searches or NCBI da-
tabase lookups that map a particular Single Nucleotide Poly-
morphism (SNP) to gene information; further information
might come from mapping the gene to biomedical publication
and pathway information; and all of these annotations might
be presented as structured data or as Web pages, with active
areas that allow the user to review more detailed content or
navigate around. We believe the path taken by the user
through the annotations is commonly not captured.

Tools could address this issue by serving several functions:

i) provide automated persistence of the annotations visited
during a piece of research, rather than relying upon investiga-
tor recollections, ii) provide an electronic method of reviewing
annotation sessions and enable a user to recall an original an-
notation in its entirety, iii) enable a user to record their own
comments next to annotations which can they can share with
their collaborators. Humans have a remarkable memory for
pictures, and can scan through many images quickly for one
that “looks about right”. We use this premise to direct User
Interface design in our methods for reviewing annotations.

Implementation

We have implemented a prototype exploratory path capture
tool using our existing Workbench, a Windows Forms appli-
cation based on Microsoft .Net 3.5. We have also developed a
Rich Internet Application component to support the replaying
and reviewing of these paths. Replay of images is as a Cover-
Flow [see http://intersoftpt.com/WebCoverFlow/]. The follow-
ing features have been implemented and are being reviewed.

* Automated capture of annotations.
¢ User directed capture of importance and comments.

* Replay of time ordered annotation images with descrip-
tion through a CoverFlow. Users can click on an image
during the review process and be taken to a ‘live’ copy.

*  Sharing of annotation sessions with collaborators.

Conclusion

The tools we have built address the problem of a researcher
losing the path they took when exploring the biological anno-
tations associated with their statistical analysis results from
large-scale genetic data sets. Through the use of a CoverFlow
interface we believe we have developed a novel way of re-
playing annotations to a researcher in a structured way with
the ability to mark importance and add comments. This poten-
tially enables an easier exchange of ideas between collaborat-
ing researchers, but also makes explicit the translation from
the model-based statistical analysis results to the clinician’s
experience of a particular patho-physiological condition.



