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With anincreasingnumberof completelysequenceéukaryoticorganismssuchasDrosophilamelanogaster
the needof a generalpromoterrecognitionsystemto refine the existing andforthcominggenomeannotationss
moreurgentthanever. A reliabletranscriptionstartsite annotatioris the prerequisitdo startwith ananalysisof
theregulatoryregionssuchasthe detectionof commonbindingsitesin the promotersof co-expressedyenes.

We recently developeda promoterrecognitionsystemcalled McCPROMOTER [1, 2] which usesstochastic
sgmentmodels(SSMs)to identify promotersequencesSSMsare a generalizatiorof the widely usedhidden
Markov models: A statein an SSM containsa probabilistic submodelwhich generates whole sggmentof a
sequenceat onceand canthereforemodel dependencieamongthe nucleotideswithin a segment. This is an
adwantagecomparedo the hiddenMarkov modelwhereevery stateemitsa singlesymbol. In our model,we use
interpolatedMarkov chainsup to 5th orderassubmodelsThe currentlybestpromotermodelcontainssix states:
two for theregion upstreanfrom the core promoter threefor the core promoterincludingthe TATA box andthe
initiator, andonefor the region dowvnstreamfrom the startsite. The competingnon-promotemodelconsistsof
statedor codingandnon-codingDNA.

A drawvbackof the SSMformalismis thatit cannotake dependenciesetweerwholesegmentsanto account—
themutualdependengbetweerthe quality of the TATA box andtheinitiator is awell-known example.Therefore
we addeda two-layer neuralnetwork to MCPROMOTER to accomplisha nonlinearweighting of the promoter
sgments.Thenetwork is trainedonadisjointpartof thetrainingset,andtakestheoutputof the SSMsasinput: the
likelihoodsof the bestpathsthroughboth promoterandnon-promotemodels,alongwith thelikelihoodsof each
stateof the promotermodel. On the classificatiorof our five-fold cross-alidationsetof vertebratgoromoterand
non-promotesequenceghttp://wwwfruitfly.org/sequence/human-datasetsil), we couldachieve a sensitvity of
> 60%atafalsepositve rateof 1%, whichis againin sensitvity of 12 percenipointswhencomparedo the SSM
alone. This is clearly an affirmation that thereareindeednonlineardependenciesand that incorporatingthem
leadsto anincreasegerformancef predictionmethods.

We will shav how the systemimproveson therecognitionof TSSsin genomicDNA, usingthesetof putative
transcriptionstart sitesthat we compiledfor the GenomeAnnotationAssesmenProject(describedn detail in
[3], seealsohttp://wwwfruitfly.org/GASP1).Finally, wewill compareM cPROMOTER’sstand-along@erformance
with the one obtainedby the combinationwith genefinding algorithms. An interfaceto MCPROMOTER canbe
foundat http://wwwb5.informatik.uni-erlangen.de/HTML/English/Research/Premot
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