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The trypanosomes are a class of eukaryotic parasites that cation in the Leishmania genome project. BMC Bioinformat-
diverged from Saccharomyces cerevisiae about 800 million ics, 4:23, 2003. Web: http://www.biomedcentral.com/1471-
years ago. Many possible gene structures are present within 2105/4/23.

these genomes but most appear to be non-functional and do
not code for proteins. Initial analyses of these genomes sug-
gest that over 70% of the putative genes have no biological
function.!

To provide confirmation for genes that are likely to be
biologically relevant but which lack other sources of evi-
dence (sequence homology based evidence is limited be-
cause of the evolutionary distance from these organisms to
their better-studied counterparts), we developed a method
that takes advantage of unusual signals in immediately up-
stream regions of known trypanosome genes. This signal
is required for mRNA maturation prior to translation. Our
method uses Markov models and linear discriminant analy-
sis to compare these upstream regions with coding regions
and identifies coding regions most likely to be truly func-
tional. We have been able to identify true coding regions
in Trypanosoma brucei with 93% accuracy (96% sensitiv-
ity and 90% specificity). The related organism, Leishmania
major, is 300 million years diverged from T. brucei yet our
approach is able to identify true coding regions with a sim-
ilar accuracy 91% (91% sensitivity and 92% specificity).

Our approach significantly improves on existing meth-
ods. Current approaches have an error discovery rate’ of
0.21 [1]; the approach presented here has an error discov-
ery rate of 0.08. Our success in these organisms suggests
such an approach may be applicable to other organisms that
share aspects of trypanosome biology.
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1 Based on public annotations of Chromosome I of Trypanosoma brucei
and Leishmania major.

2 Error discovery rate is calculated as the total false positives and false
negatives over the total ORFs analyzed (FP+FN/ORFs).
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