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Complete genome sequence of the biopesticidal Burkholderia 
ambifaria strain BCC0191
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ABSTRACT Here, we report the genome sequence of Burkholderia ambifaria BCC0191, a 
biopesticide originally isolated from the barley rhizosphere. The genome was assem
bled using an Illumina–Nanopore hybrid approach and consisted of 7.62 Mbp distrib
uted across three replicons. Several specialized metabolite biosynthetic gene clusters, 
including those known to be active in biocontrol, were identified.
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B urkholderia ambifaria (1) is a member of the Burkholderia cepacia complex (Bcc), a 
group of closely related species found in soil, water, and rhizosphere. Some Bcc 

species protect plants from disease, promote plant growth, and cause opportunistic 
infection in immunocompromised individuals, including those with cystic fibrosis (2). 
However, B. ambifaria is rarely encountered in such infections (3), with none found in a 
2017 UK survey (4). B. ambifaria BCC0191 (5), originally isolated as strain J82 (alternatively 
named ATCC 51993 or ARS BcB) from the rhizosphere of greenhouse-grown barley in 
soil from a Wisconsin cornfield, was shown to have significant antifungal activity (6). 
Subsequently, strain J82 was registered by the United States Environmental Protection 
Agency as a biopesticide and used commercially in various formulations (e.g., Blue 
Circle), before being withdrawn due to potential risks to human health (7). The recent 
findings that B. ambifaria BCC0191 can protect pea seedlings from oomycete damping-
off and did not cause disease in a murine respiratory infection model (5) have sparked 
resurgence in its potential as a biopesticide (8).

Strain BCC0191 is routinely cultured on tryptone soya broth (TSB) and stored in TSB 
with 8% dimethyl sulfoxide at −80°C. For genome sequencing, BCC0191 was grown 
in 5 mL of TSB at 30°C overnight at 50 rpm. Cells were harvested by centrifugation, 
and gDNA was extracted using a Maxwell 16 Instrument and Tissue DNA purification 
Kit (Promega) according to the manufacturer’s instructions. Fragment size and concentra
tion were assessed using an Agilent Tapestation and Qubit 3 fluorometer. Approximately 
15 µg of gDNA was sheared to 20 kbp using the Covaris g-TUBE, and size exclusion 
was performed with AMPure XP beads (Beckman Coulter) to remove fragments <1 kbp. 
DNA was eluted in 20 µL of molecular-grade water. A long-read sequencing library 
was generated using a rapid barcoding sequencing kit (SQK-RBK004) and sequenced 
on a MinION (MIN-101B) device, using the FLO-MINSP6 R9.4.1 flow cells (ONT). Raw 
data reads were acquired using MinKNOW software (ONT), trimmed and de-multiplexed 
with Porechop v0.2.4 (9), and further corrections performed using Canu v1.8 (10) under 
default settings. Hybrid genome assembly was constructed using Unicycler v0.4.7 (11) 
with previously published (12) Illumina reads of BCC0191 (ERS784799) and scaffolded 
with corrected MinION reads using default settings (119× genome coverage). The 
polished genome assembled into three genomic replicons, c1, c2, and c3 (Fig. 1), and 
each replicon was reorientated using Circlator v1.5.5 (13) at the dnaA, parA, and parB 
gene start positions, respectively. The genome assembly was annotated with Prokka 
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v1.14.6, and the genome size and other metrics are as follows: 7.62 Mbp, three replicons, 
66.5 guanine–cytosine (GC), 6,633 predicted coding sequence (CDS), 6,729 predicted 
genes, 18 rRNA, and 77 tRNA genes.

Specialized metabolite biosynthetic gene clusters (BGCs) within B. ambifaria BCC0191 
were identified by genome mining using antiSMASH v6.1.1 (15). The antiSMASH results 
predicted 21 BGCs encompassing 14 metabolite classes (Fig. 1). BGCs included the 
known antimicrobial compounds cepacin, pyrrolnitrin, phenazine, and burkholdines 
(NRPS-PKS), and the siderophore ornibactin (NRPS). Uncharacterized BGCs included 
one further NRPS, two PKS, two RiPP-like, one phosphonate, and four terpene clusters, 
among others (Fig. 1). These characterized antimicrobials, especially cepacin (5, 8), are 
known to contribute to biopesticidal activity of B. ambifaria BCC0191.

ACKNOWLEDGMENTS

This study was funded by the Biotechnology and Biological Sciences Research Council 
(BBSRC) grants BB/S007652/1 and APP2180. All analyses were done using the Cloud 
Infrastructure for Microbial Bioinformatics (CLIMB). A.M. acknowledges support from the 
BBSRC Southwest doctoral training partnership (BB/M009122/1) and BBSRC Discovery 
Fellowship (BB/X010619/1). The authors would like to thank the support from the staff 
in the Cardiff University School of Biosciences Genomic Research Hub. The Burkholderia 
ambifaria strain used in this study was obtained from the Burkholderia cepacia Research 
Laboratory and Repository (BCLR) as part of historical collaborative studies to identify its 
taxonomy; it has been held in the Burkholderia culture collection at Cardiff University as 
biopesticide strain BCC0191 since 1999.

FIG 1 Genomic map and table of specialized metabolite biosynthetic gene clusters (BGCs) of Burkholderia ambifaria BCC0191. Genomic map of B. ambifaria 

created using GenoVi version 0.4.3 (14); inner to outer ring: GC skew, GC content, rRNA genes, tRNA genes, negative strand CDS, and positive strand CDS. 

Positions of BGCs are indicated by letters and shaded wedges. The table shows details of BGC metabolite class, replicon location, base pair position, and named 

characterized metabolites as predicted by antiSMASH.

Announcement Microbiology Resource Announcements

February 2025  Volume 14  Issue 2 10.1128/mra.01097-24 2

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/m

ra
 o

n 
03

 M
ar

ch
 2

02
5 

by
 1

31
.2

51
.0

.2
25

.

https://doi.org/10.1128/mra.01097-24


AUTHOR AFFILIATION

1Microbiomes, Microbes and Informatics Group, Organisms and Environment Division, 
School of Biosciences, Cardiff University, Cardiff, Wales, United Kingdom

PRESENT ADDRESS

Alex J. Mullins, Department of Chemistry, University of Warwick, Coventry, England, 
United Kingdom

AUTHOR ORCIDs

Gordon Webster  http://orcid.org/0000-0002-9530-7835
Alex J. Mullins  http://orcid.org/0000-0001-5804-9008
Eshwar Mahenthiralingam  https://orcid.org/0000-0001-9014-3790

FUNDING

Funder Grant(s) Author(s)

UKRI | Biotechnology and Biological Sciences 
Research Council (BBSRC)

BB/S007652/1 Gordon Webster

Alex J. Mullins

Eshwar Mahenthiralingam

UKRI | Biotechnology and Biological Sciences 
Research Council (BBSRC)

APP2180 Gordon Webster

Eshwar Mahenthiralingam

UKRI | Biotechnology and Biological Sciences 
Research Council (BBSRC)

BB/M009122/1 Alex J. Mullins

Eshwar Mahenthiralingam

UKRI | Biotechnology and Biological Sciences 
Research Council (BBSRC)

BB/X010619/1 Alex J. Mullins

AUTHOR CONTRIBUTIONS

Gordon Webster, Conceptualization, Formal analysis, Investigation, Validation, Visualiza
tion, Writing – original draft | Alex J. Mullins, Conceptualization, Data curation, For
mal analysis, Investigation, Methodology, Software, Validation, Visualization, Writing – 
review and editing | Eshwar Mahenthiralingam, Conceptualization, funding acquisition, 
resources, supervision, Validation, Writing – review and editing

DATA AVAILABILITY

The genome sequence in this announcement has been deposited in NCBI GenBank 
under the BioProject accession number PRJNA1035503 and genome assembly acces
sion number GCA_043193125. The Illumina paired-end read data associated with this 
genome (BioSample accession number ERS784799) was previously deposited under 
the BioProject accession number PRJEB9765 and short read archive (SRA) accession 
ERX1188530.

REFERENCES

1. Coenye T, Mahenthiralingam E, Henry D, LiPuma JJ, Laevens S, Gillis M, 
Speert DP, Vandamme P. 2001. Burkholderia ambifaria sp. nov., a novel 
member of the Burkholderia cepacia complex including biocontrol and 
cystic fibrosis-related isolates. Int J Syst Evol Microbiol 51:1481–1490. 
https://doi.org/10.1099/00207713-51-4-1481

2. Eberl L, Vandamme P. 2016. Members of the genus Burkholderia: good 
and bad guys. F1000Res 5:1007. https://doi.org/10.12688/-
f1000research.8221.1

3. Lipuma JJ. 2010. The changing microbial epidemiology in cystic fibrosis. 
Clin Microbiol Rev 23:299–323. https://doi.org/10.1128/CMR.00068-09

4. Kenna DTD, Lilley D, Coward A, Martin K, Perry C, Pike R, Hill R, Turton JF. 
2017. Prevalence of Burkholderia species, including members of 

Burkholderia cepacia complex, among UK cystic and non-cystic fibrosis 
patients. J Med Microbiol 66:490–501. https://doi.org/10.1099/jmm.0.
000458

5. Mullins AJ, Murray JAH, Bull MJ, Jenner M, Jones C, Webster G, Green AE, 
Neill DR, Connor TR, Parkhill J, Challis GL, Mahenthiralingam E. 2019. 
Genome mining identifies cepacin as a plant-protective metabolite of 
the biopesticidal bacterium Burkholderia ambifaria. Nat Microbiol 4:996–
1005. https://doi.org/10.1038/s41564-019-0383-z

6. McLoughlin TJ, Quinn JP, Bettermann A, Bookland R. 1992. Pseudomonas 
cepacia suppression of sunflower wilt fungus and role of antifungal 
compounds in controlling the disease. Appl Environ Microbiol 58:1760–
1763. https://doi.org/10.1128/aem.58.5.1760-1763.1992

Announcement Microbiology Resource Announcements

February 2025  Volume 14  Issue 2 10.1128/mra.01097-24 3

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/m

ra
 o

n 
03

 M
ar

ch
 2

02
5 

by
 1

31
.2

51
.0

.2
25

.

https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA1035503
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_043193125.1/
https://www.ncbi.nlm.nih.gov/biosample/?term=ERS784799
https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJEB9765
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fsra%2F%3Fterm%3DERX1188530&data=05%7C02%7Cmrajournal%40asmusa.org%7C05727f51c5d141e2c3a108dd1b58a41f%7C8de26b03ae474a28b9cd4d0b4002d59f%7C0%7C0%7C638696789741930352%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=btT2vtt2fGDl%2BLUWoYC0R97Tmq393yBYBWdSAFBPjGg%3D&reserved=0
https://doi.org/10.1099/00207713-51-4-1481
https://doi.org/10.12688/f1000research.8221.1
https://doi.org/10.1128/CMR.00068-09
https://doi.org/10.1099/jmm.0.000458
https://doi.org/10.1038/s41564-019-0383-z
https://doi.org/10.1128/aem.58.5.1760-1763.1992
https://doi.org/10.1128/mra.01097-24


7. Parke JL, Gurian-Sherman D. 2001. Diversity of the Burkholderia cepacia 
complex and implications for risk assessment of biological control 
strains. Annu Rev Phytopathol 39:225–258. https://doi.org/10.1146/
annurev.phyto.39.1.225

8. Webster G, Mullins AJ, Petrova YD, Mahenthiralingam E. 2023. Polyyne-
producing Burkholderia suppress Globisporangium ultimum damping-off 
disease of Pisum sativum (pea). Front Microbiol 14:1240206. https://doi.
org/10.3389/fmicb.2023.1240206

9. Wick RR, Judd LM, Gorrie CL, Holt KE. 2017. Completing bacterial 
genome assemblies with multiplex MinION sequencing. Microb Genom 
3:e000132. https://doi.org/10.1099/mgen.0.000132

10. Koren S, Walenz BP, Berlin K, Miller JR, Bergman NH, Phillippy AM. 2017. 
Canu: scalable and accurate long-read assembly via adaptive k-mer 
weighting and repeat separation. Genome Res 27:722–736. https://doi.
org/10.1101/gr.215087.116

11. Wick RR, Judd LM, Gorrie CL, Holt KE. 2017. Unicycler: resolving bacterial 
genome assemblies from short and long sequencing reads. PLOS 
Comput Biol 13:e1005595. https://doi.org/10.1371/journal.pcbi.1005595

12. Mullins AJ, Jones C, Bull MJ, Webster G, Parkhill J, Connor TR, Murray 
JAH, Challis GL, Mahenthiralingam E. 2020. Genomic assemblies of 
members of Burkholderia and related genera as a resource for natural 
product discovery. Microbiol Resour Announc 9:e00485-20. https://doi.
org/10.1128/MRA.00485-20

13. Hunt M, Silva ND, Otto TD, Parkhill J, Keane JA, Harris SR. 2015. Circlator: 
automated circularization of genome assemblies using long sequencing 
reads. Genome Biol 16:294. https://doi.org/10.1186/s13059-015-0849-0

14. Cumsille A, Durán RE, Rodríguez-Delherbe A, Saona-Urmeneta V, Cámara 
B, Seeger M, Araya M, Jara N, Buil-Aranda C. 2023. GenoVi, an open-
source automated circular genome visualizer for bacteria and archaea. 
PLOS Comput Biol 19:e1010998. https://doi.org/10.1371/journal.pcbi.
1010998

15. Blin K, Shaw S, Kloosterman AM, Charlop-Powers Z, van Wezel GP, 
Medema MH, Weber T. 2021. antiSMASH 6.0: improving cluster 
detection and comparison capabilities. Nucleic Acids Res 49:W29–W35. 
https://doi.org/10.1093/nar/gkab335

Announcement Microbiology Resource Announcements

February 2025  Volume 14  Issue 2 10.1128/mra.01097-24 4

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//j

ou
rn

al
s.

as
m

.o
rg

/jo
ur

na
l/m

ra
 o

n 
03

 M
ar

ch
 2

02
5 

by
 1

31
.2

51
.0

.2
25

.

https://doi.org/10.1146/annurev.phyto.39.1.225
https://doi.org/10.3389/fmicb.2023.1240206
https://doi.org/10.1099/mgen.0.000132
https://doi.org/10.1101/gr.215087.116
https://doi.org/10.1371/journal.pcbi.1005595
https://doi.org/10.1128/MRA.00485-20
https://doi.org/10.1186/s13059-015-0849-0
https://doi.org/10.1371/journal.pcbi.1010998
https://doi.org/10.1093/nar/gkab335
https://doi.org/10.1128/mra.01097-24

	Complete genome sequence of the biopesticidal Burkholderia ambifaria strain BCC0191

