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Genomics resources : genome assemblies & annotations 
=> Metrics and tools are necessary to perform quality assessments

Examples : 
• Identify redondancies in a draft genome assembly due to a technical issues
• Quality required before performing comparative analyses

Existing tool to evaluate quality :
• contigs/scaffold counts and contig/scaffold N50 values
Þgenome assembly contiguity

• BUSCO => completeness and redundancy in terms of expected gene content :
• Assembled genomes / transcriptomes /  annotated protein-coding gene sets,
• Prokaryotic and eukaryotic data

Context



BUSCO : open-source software, with sets of Benchmarking Universal Single- Copy Orthologs

Þ Quantitative assessment of genome assembly , annotation completeness, assembled transcriptomes 
based on evolutionarily informed expectations of gene content

http://busco.ezlab.org

BUSCO : Benchmarking Universal Single-Copy Orthologs



• Completeness in terms of gene content / assembly and genome annotation

• Genes to be found only in single- copy in a genome

Metrics to describe genome, gene set or transcriptome completeness in BUSCO :

• C : complete : lengths are within two standard deviations of the BUSCO group

• [D : duplicated] : complet genes found with more than one copy 

• F : fragmented : Genes only partially recovered

• M : missing genes : not recovered

• n : number of genes used

BUSCO : Benchmarking Universal Single-Copy Orthologs



Genome assembly less complete than
genome annotation (H. sapiens) 
Þ limitations of the BUSCO gene prediction

step

Genome annotation less complete than
genome assembly
Þ the annotated gene set may be missing

some BUSCO gene matches that are in fact
present in the genome (A. nidulans)

More ‘missing’ BUSCOs may also be reported
for species that are highly derived with
respect to the assessment clade—even with
high-quality genomes (C. elegans)

BUSCO : Benchmarking Universal Single-Copy Orthologs



The latest versions of the BUSCO datasets (*_odb10; Manni et al., 2021) include
67 eukaryotic, 83 bacterial, 16 archaeal, and 27 viral datasets

Usages :
• Single input file (either a genome assembly, annotated gene set, or transcriptome assembly) with a 

known taxonomic origin
• Input sequence without specifying a dataset for the assessment, which enables the evaluation of 

sequences with unknown taxonomic origin.
• Multiple inputs, metagenomic bins or MAGs from both prokaryotic and eukaryotic species

BUSCO : Benchmarking Universal Single-Copy Orthologs, v4/v5 



Use in Galaxy : inputs



Use in Galaxy : outputs

1st and 4th outputs : Short summary & Summary image



Use in Galaxy : outputs

2nd and 3rd outputs : Full table & missing BUSCOs


