GENALYSER: An integrated gene structure visualisation tool

David Martin

Biotechnology Centre of Oslo, University of Oslo, Norway.

David.martin@biotek.uio.no

Many tools already exist to allow prediction of gene structure. Current tools provide

a mathematically optimal structure prediction for a given DNA sequence. Whilst individual

exon predictions approach a high degree of confidence little if any feedback is available on

the reliability of such a prediction at the individual gene level, or the potential existence of

’suboptimal’ alternative structures that may be more biologically relevant than mathematical

optimisation of the various algorithms allows. A bench scientist is thus left to take a

prediction on faith with little understanding of why or how that answer was derived.

A new gene visualisation package, Genalyser, is being developed to allow the scientist

end user the opportunity to view all potential suboptimal structures in the context of a wide

variety of coding predictors and pertinent biological information. Multiple analytical

approaches can be combined as desired to give control to the scientist in making scientific

predictions.

This approach has several advantages over the ’black box’ approach of existing gene

structure predictors. The end user gains a better understanding of where predictions are weak

or strong, where altenative splicing may occur, and can generate a peptide translation of the

selected transcript or part thereof.

The concept is to provide a workbench for gene data visualization where individual

analyses can be run, and the results combined interactively. Such an interactive approach

using both relevant mathematical abstractions (eg %GC content) and biological site

information (such as repetitive sequence elements) can enhance a scientists understanding of

what may be occurring in their gene of interest. As such the Genalyser system makes no

predictions of gene structure, but facilitates a scientist in making these predictions and in

designing experiments to examine the validity of the constructed models.

Genalyser works equally well with partial, whole, or multiple genes and is constructed

in Java 1.1 to work in a web applet context at present. It comprises of a user interface that

displays data as directed by the user whilst the bulk of the processing requirement for the

various analyses is performed remotely, communicating with the viewer via CORBA.

The program is designed to allow the end user full flexibility in manipulating analysis

and display parameters with a modular allowing the easy addition of coding predictors and

biological features to further enhance the information presented to the end user.

Genalyser can be found on the web at http://biogene.uio.no/Genalyser/