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There are now complete sequences of more than 1200 prokaryotic genomes
available [1] and this number is rapidly increasing as a result of the
development of new sequencing techniques. This mass of data provides an
unparalleled opportunity to achieve a better understanding of prokaryotes.

However, the sequences themselves are not enough. It is of fundamental
importance that these genomes be annotated with high quality and that the
nomenclature be standardized, because most proteins identified from these
sequencing projects will probably never be characterized biochemically [2].

The annotation quality of bacterial genomes varies. For most bacterial
genomes, 20% of annotated genes may be false and some genes, not
originally predicted have been detected by proteomics approaches,
underlining the limitation of present annotation tools [3].

A particular and important case are the mobile genetic elements (MGE)
which play a major role in genome evolution but are generally poorly

annotated.
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Insertion sequences (ISs) are among the most numerous and simplest
autonomous MGEs. They are ubiquitous and inhabit most genomes. They are
small (0.7 to 3.5 kbp) with a transposase-encoding gene (the enzyme which
catalyses movement of the IS) and often delimited by short terminal inverted
repeat sequences (IR). Many are flanked by short, directly repeated (DR)
target sequences resulting from insertion.

ISs are classified into about 25 different families on the basis of various
shared features [4]. IS-related elements have also been identified: MICs
(Mobile Insertion Cassette), with passenger genes but no transposase [5];
and MITES (Miniature Inverted repeat Transposable Element), with no
internal open reading frame but with IS-like extremities [6].

We present a robust and user friendly IS annotation tool, ISsaga (Insertion
Sequence Semi-Automatic Genome Annotation), capable of producing high-
quality protein and nucleotide annotation. ISsaga is a web based service
available in the genome section of the ISfinder database (http://www-
genome.biotoul.fr),and freely available to the academic community.

ISsaga Overview

ISsaga is tailored specifically for use with the ISfinder database and
leads the annotator simply through the annotation process in a
sequential manner. The annotation process requires a minimal
annotator quality control which is described within the ISsaga
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ISfinder

ISfinder [7] is an international reference
database for bacterial IS, and also includes
extensive background information on ISs and
transposonsin general.
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One of its functions is to assign IS names and to provide a
focal point for a coherent nomenclature, an IS repository
including more than 3500 individual ISs from both bacteria
and archaea and provides a basis for IS classification.
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(ISfinder) represents a new step in genome annotation, and will be particularly
useful in the study of ISs but could easily be extended to other MGEs and simple

genetic objects.

It is hoped that the ISsaga pipeline will provide the scientific community with a
significantly more accurate way of annotating their own set of this type of mobile
genetic element and in sharing the expertise of ISfinder through a web service. We

will adapt these approaches to analysing metagenomes.
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