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ABSTRACT The genomes of 450 members of Burkholderiaceae, isolated from clinical
and environmental sources, were sequenced and assembled as a resource for ge-
nome mining. Genomic analysis of the collection has enabled the identification of
multiple metabolites and their biosynthetic gene clusters, including the antibiotics
gladiolin, icosalide A, enacyloxin, and cepacin A.

Burkholderia is a diverse genus of bacteria and a rich source of antimicrobial com-
pounds (1). Modern natural product discovery is often guided by genome mining

(2) and increasingly relies on large genome collections. Therefore, we have sequenced,
assembled, and deposited into public databases a substantial collection of genomes of
members of Burkholderia and related genera to promote natural product discovery.

Genomic DNA was extracted, using the automated Maxwell 16 instrument with the
tissue extraction kit (Promega), from Burkholderia strains and strains of related genera
that had been grown in tryptic soy broth overnight at 30°C or 37°C. HiSeq 2000 and
HiSeq X Ten instruments, with the associated Illumina HiSeq kits for library preparation,
generated 125-bp and 150-bp paired-end reads, respectively. Reads were trimmed
using Trim Galore v0.4.2 (3), their quality was assessed using FastQC v0.10.1 (4), and
overlapping reads were merged using FLASH v1.2.11 (5). The resulting reads were
assembled into contigs using the assembler SPAdes v3.9.1 (6). Pilon v1.2125 (7) identi-
fied and corrected misassembled contigs, and contigs representing contaminating
DNA were identified with Kraken v0.10.5-beta (8) using the MiniKraken database. In
addition, four Burkholderia strains were sequenced with a Pacific Bioscience RS II instru-
ment using genomic DNA prepared with the SMRTbell template preparation kit v2.0.
The sequencing was performed in two runs with P4-C2 and P5-C3 chemistries, and the
genomes were assembled with SMRT Analysis v2.3.0 as described previously (9). A
quality assessment of the final genome assemblies was performed with QUAST v4.4
(10) (Table 1). Genomic identification was performed by average nucleotide identity
(ANI) analyses with fastANI v1.2 (11) and pyani v0.2.9 (ANI using MUMmer [ANIm] to
align input sequences) (12), using a $95% species delineation threshold (11). The NCBI
Prokaryotic Genome Annotation Pipeline (PGAP) v4.12 was used for genome annota-
tion (13). Bioinformatics were supported by the Cloud Infrastructure for Microbial
Bioinformatics (CLIMB) (14). Default software parameters were used except where oth-
erwise noted.

The genome collection contains 24 named Burkholderia species and 17 genomes
that possessed an ANI value of ,95% compared to sequenced type strains. Within the
Burkholderia cepacia complex, the first representative genome of Burkholderia arboris
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has been deposited, as well as genomes for type strains of Burkholderia anthina,
Burkholderia metallica, Burkholderia seminalis, Burkholderia territorii, and Burkholderia
ubonensis. The collection considerably increases the number of curated Burkholderia
genomes, specifically for Burkholderia gladioli (207 genomes), Burkholderia ambifaria
(60 genomes), and Burkholderia vietnamiensis (35 genomes).

The Paraburkholderia genomes cover 14 named species and 1 unnamed species based
on ANI analysis. The type strains of Paraburkholderia caledonica and Paraburkholderia
tuberum were sequenced, and the type strains of 11 species were resequenced.
Additional genome assemblies were deposited for Paraburkholderia megapolitana
and Paraburkholderia phenazinium. Finally, three Caballeronia genomes were identi-
fied in the collection, i.e., Caballeronia glathei, Caballeronia zhejiangensis, and an
uncharacterized Caballeronia species. The type strains of Robbsia andropogonis and
Trinickia caryophylli were also resequenced.

Multiple novel metabolites have been identified, and their biosynthetic pathways
have been elucidated, including the antimycobacterial compound gladiolin (9) and the
lipopeptidiolide antibiotic icosalides (15) in B. gladioli. The discovery and biosynthesis
of enacyloxin lla, an antibiotic with potent activity against Acinetobacter baumannii
(16–18), and the antioomycete metabolite cepacin (19) have been studied in B. ambifa-
ria. Further analysis of this Burkholderiaceae genome resource is under way to identify
additional biologically active specialized metabolites and their potential applications.

Data availability. The genome sequences in this announcement have been de-
posited in the European Nucleotide Archive (ENA) under the project accession num-
ber PRJEB35318. The BioSample accession numbers for the 454 genome assemblies
are ERS4267623 to ERS4268076. The Illumina paired-end read data associated with
these genome assemblies have been deposited under the project accession number
PRJEB9765, with the exception of Burkholderia diffusa LMG 29043, which is available
under project accession number PRJEB35318.
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