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The rapidly growing number of sequenced genomes requires fully automated methods for accurate gene structure annotation. With this goal

In mind, we have developed BRAKERL1 [1], a combination of GeneMark-ET [2] and AUGUSTUS [3], that uses genomic and RNAseq data to
automatically generate full gene structure annotations in novel genomes. BRAKER?Z2 Is an extension of this earlier developed tool which

allows for the integration of protein homology information.

If no annotation of a closely related species is available, a database of protein clusters (that must not contain proteins of very closely related
species) can be used instead. In this case, BRAKER?Z2 can execute self-training GeneMark-EP supported by protein alignments generated with
ProSplign [4], trains AUGUSTUS on the basis of GeneMark-EP predictions and finds genes with protein homology information with AUGUSTUS.
In presence of the proteome of a very closely related species, BRAKER2 can align the proteome with GenomeThreader [6], trains AUGUSTUS
on the basis of spliced alignments and predicts genes with AUGUSTUS using protein homology information.

BRAKER?2 is available for download at http://bioinf.uni-greifswald.de/bioinf/braker and http://exon.gatech.edu.
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Table: Accuracy of BRAKER in D. melanogaster. Expert trained AUGUSTUS (AUG)

ab initio, self-trained GeneMark-ES (GM-ES) ab initio, BRAKER1 GeneMark-ET (GM-ET) - Genome: dmel-all-chromosome-r6.18.fasta
and AUGUSTUS, BRAKERZ2 with inNog except for all Drosophila species GeneMark-EP - RNAseq (P1): SRR023505, SRR023546,
(GM-EP) and AUGUSTUS, BRAKER?2 with InNog with D. grimshawi, D. virilis and D. SRR023608, SRR026433, SRR027108
willistoni and without all other Drosohpila species (w_gvw), BRAKER2 with inNog with D. aligned against softmasked
grimshawi, D. virilis, D. willistoni, D. pseudoobscura and D. ananassae and without all Genome with STAR [6]
other Drosohpila species (w_gvwpa). - Reference annotation:
BRAKER1 (P1) BRAKER2 (P2) BRAKER2(P2) BRAKER2 (P2) dmel-no-analysis-r6.18.gff
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Gene Sens. 54.7| 45.1 48.9| 62.8 49.2|  55.2 49.7 60.7 49.7|  60.6 Il. Drosophila species except for
Gene Spec. 60.5| 62.2 49.2| 624 499 584 49.8|  62.7 498  62.3 D. grimshawi, D. virilis, D. willistoni (w_gvw)
Trans.Sens. | 37.7 314  340| 447| 343| 39.7| 345  431| 346 429 ll. Drosophila species exceptfor
Trans. Spec. | 605| 462 49.2| 59.2| 499 545/ 498 57.3| 49.8| 558 D. grimshawi, D. virilis, D. willistoni,
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