Fully Automated and Accurate Annotation of Eukaryotic Genomes with BRAKER2
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Abstract

While the number of sequenced genomes is ever growing, a vast majority of already available eukaryotic genomes may not be utilized to its full
potential since it is lacking a high quality annotation of protein coding genes. Automation of the process of eukaryotic genome annotation Is a
challenging task due to diversity of input data situations.

BRAKERZ2 [1] Is an automated pipeline for annotation of protein coding genes in eukaryotic genomes. Common external data scenarios
supported by BRAKERZ2 include the availability of i/ alignments of RNA-Seq short reads to the target genome, 11/ alignments of proteins of
possibly distantly related species to the target genome or even lii/ absence of the evidence data. In all cases, BRAKER?2 runs a self-training
GeneMark-ET/-EP/-ES [2,3,4] depending on the external data situation, trains AUGUSTUS [5] on the genome annotation produced by
GeneMark-ET/-EP/-ES and predicts genes (including alternative isoforms) with AUGUSTUS. Available extrinsic evidence Is used by both tools.
To use cross-species proteins, BRAKER2 automatically calls a novel ProtHint pipeline introduced in GeneMark-EP for generating protein
evidence for gene prediction with GeneMark-EP and AUGUSTUS. ProtHint enables users to map proteomes of a large number of species to the
target genome. Recent improvements in genome annotation accuracy with protein evidence reached in GeneMark-EP lead to an increase In
genome annotation accuracy by BRAKER?Z2.

The BRAKERZ2 project locations are https:/Igithub.com/Gaius-Augustus/BRAKER and https://github.com/gatech-genemark/IBRAKER?2.
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