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Draft Genome Sequence of the Cyanide-Utilizing Bacterium
Pseudomonas fluorescens Strain NCIMB 11764

Claudia A. Vilo,® Michael J. Benedik, Daniel A. Kunz,® and Qunfeng Dong®<

Departments of Biological Sciences® and Computer Science and Engineering, University of North Texas, Denton, Texas, USA, and Department of Biology, Texas A&M

University, College Station, Texas, USA®

We report here the 6.97-Mb draft genome sequence of Pseudomonas fluorescens strain NCIMB 11764, which is capable of growth
on cyanide as the sole nitrogen source. The draft genome sequence allowed the discovery of several genes implicated in enzy-
matic cyanide turnover and provided additional information contributing to a better understanding of this organism’s unique
cyanotrophic ability. This is the first sequenced genome of a cyanide-assimilating bacterium.

eudomonas fluorescens strain NCIMB 11764 was isolated in

1983 by Harris and Knowles (5) from enrichment culture-sup-
plied potassium cyanide (KCN) as the sole nitrogen source. Cyanide
is metabolized oxidatively by P. fluorescens 11764, yielding carbon
dioxide and ammonia as metabolic products (3, 4, 6, 7), with the
ammonia satisfying the nitrogen requirement for growth. The ge-
nomes of several well-characterized P. fluorescens strains (Pf01, Pf5,
and SWB25) have been determined, but cyanide utilization (cyanot-
rophy) is not a phenotypic trait of any of those strains.

The P. fluorescens 11764 genome was sequenced by Eureka
Genomics (Hercules, CA) by using the Illumina Genome Analyzer
IIx from paired-end libraries (average insert size, 221 bp). The
total number of reads was 16,174,118, with a total length of
841,054,136 bp. The quality of sequencing reads was determined
with the FastQC program (version 0.10.0 [www.bioinformatics
.babraham.ac.uk/projects/fastqc/]). The average length of reads
was 51 bp, with a good range of quality values across all bases at
each position. Accordingly, a sequencing coverage of about 120-
fold was inferred. The reads were assembled with the SOAPdenovo
software, version 1.04-linux-32 (8), using a k-mer size of 31 bp. In
total, 831 contigs with lengths greater than 200 bp (N50 = 15,804
bp) were obtained, which accounts for 96% of the total hypothe-
sized genome content. A pseudochromosome was generated by
ordering contigs based upon alignments with the reference ge-
nome of P. fluorescens strain Pf0-1 using BLAST, version 2.2.23
(1). The Rapid Annotation using Subsystem Technology (RAST)
(2) server version 4.0 was used to predict and annotate the genes
on the draft genome. The SEED viewer version 2.0 (10) was used
to categorize predicted genes into functional subsystems. tRNAs
were predicted using the tRNAscanSE program, version 1.3 (9).

The total assembled draft genome was 6,966,196 bp long, with
a GC content of 59%. This is in close approximation to that of
other P. fluorescens genome sizes (12, 13). In the P. fluorescens
11764 draft genome, 40 tRNA and 6,307 protein-coding genes
were predicted. The most abundant proportions of predicted met-
abolic genes were those related to biosynthesis and degradation of
amino acids, carbohydrate metabolism, cofactor metabolism, and
pigment biosynthesis. This is in accordance with the expected me-
tabolism of P. fluorescens species commonly encountered as soil
and plant inhabitants. Additionally, a high proportion of genes
linked to RNA/DNA metabolism, regulation, and cell signaling
were found, which is consistent with the complexity of molecular
regulation in larger genomes (12, 14).
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Previous studies (3, 4) of the metabolic basis of cyanotrophy in P.
fluorescens 11764 pointed to the involvement of several enzymes
(NADH oxidase [Nox], NADH peroxidase [Npx], cyanide dihydra-
tase [CynD], and carbonic anhydrase [CA]) in oxidative cyanide
turnover to ammonia, with the latter then incorporated into biomol-
ecules. The P. fluorescens 11764 genome was searched for genes en-
coding these enzymes, and in total, four Nox, two Npx, and six CA
genes were identified. Four genes with homology to CynD, a member
of the nitrilase superfamily (11), were uncovered.

Nucleotide sequence accession number. The draft genome
sequence of P. fluorescens 11764 has been deposited at DDBJ/
EMBL/GenBank under accession number ALWP00000000.
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