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1. INTRODUCTION 

BAR 3.0 (1) updates our server BAR (Bologna Annotation Resource) (2,3,4) for predicting 

protein structural and functional features from sequence. This new version is built on a bigger 

database and features new query capabilities and information presented to the user. The core of 

BAR 3.0 is a graph-based clustering procedure of UniProtKB sequences, following strict pairwise 

similarity criteria (sequence identity ≥40% with alignment coverage ≥90%). Each cluster contains 

the available annotation downloaded from UniProtKB, GO, PFAM and PDB. After statistical 

validation, GO terms and PFAM domains become cluster-specific and annotate new sequences 

entering the cluster according to the similarity criteria.  

BAR 3.0 includes 28,869,663 sequences in 1,361,773 clusters, of which 22.2% (22,241,661 

sequences) and 47.4% (24,555,055 sequences) have at least one validated GO term and one 

PFAM domain, respectively. 1.4% of the clusters (36% of all sequences) include PDB structures 

and the cluster is associated to a Hidden Markov Model that allows building template-target 

alignment suitable for structural modelling. Singleton sequences are a total of 3,399,02. BAR 3.0 

offers an improved search interface, allowing queries by UniProtKB-accession, Fasta sequence, 

GO-term, PFAM-domain, organism, PDB and ligand/s. 

 

2. EVALUATION 

When evaluated on the CAFA2 targets, BAR 3.0 largely outperforms our previous version. We 

benchmarked BAR 3.0, simulating an in-house CAFA2 experiments. The benchmark dataset of 

CAFA2 was predicted with BAR 3.0CAFA2, containing only UniProtKB sequences and annotations 

released before January 2014. The predictions were evaluated on the experimental annotations 

acquired by the benchmark sequences till September 2014. We compared the performance of 

BAR 3.0CAFA2, to the results of BAR++ and the best scoring methods in each sub-ontology as 

reported in the CAFA2 assessment (5). In the first case, the new version greatly outperform our 

previous method. When compared to the best scoring methods, BAR 3.0 CAFA2 consistently 

performs well. 

It appears that BAR 3.0CAFA2 outperforms the previous version BAR++ in all the sub-ontologies, 

reaching F1-scores as high as 0.54, 0.35 and 0.42 for Molecular Function (MF), Biological 

Process (BP) and Cellular Component (CC), respectively. Predictions from BAR 3.0 have been 

submitted to CAFA3. 

Besides that, BAR 3.0 features also cross-cluster links derived from IntAct protein-protein 

interactions and PDB protein complexes. That approach may be useful to gain further insights 

that go beyond the assignment of protein functions. 
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