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ABSTRACT Clostridium estertheticum-like strain FP3 was isolated from vacuum-
packaged refrigerated spoiled lamb. This bacterium is psychrotrophic, Gram posi-
tive, spore-forming, and a strict anaerobe. Here, we report the generation and an-
notation of the 5.6-Mb draft genome sequence of C. estertheticum-like strain FP3.

Several bacterial species of the genus Clostridium have been recognized in occur-
rences of blown-pack spoilage (BPS), predominantly C. estertheticum (1). The po-

tential of a BPS episode is one of the primary reasons that abattoirs cannot adopt more
cost-effective techniques that would provide substantial improvements in quality meat
production. Clostridium estertheticum-like strain FP3 is a Gram-positive, spore-forming,
and slow-growing psychrotrophic anaerobe, originally isolated from vacuum-
packaged refrigerated spoiled lamb at AgResearch Ltd., Palmerston North, New
Zealand. Existing molecular-based detection strategies grouped FP3 into the non-
toxigenic C. estertheticum-like cluster with �89% similarity based on recent amplified
rDNA (ribosomal DNA) restriction analysis (ARDRA) of psychrotolerant Clostridium
isolates (2), in addition to a positive test with the real-time C. estertheticum-like-specific
PCR assay (3).

Strain FP3 was isolated in 2017 from the meat drip of a fully distended pack of
vacuum-packaged lamb in which the meat was discolored (gray-brown). FP3 was
cultured anaerobically from the meat drip at 10°C in 10-fold suspensions of prereduced
peptone-yeast extract-glucose-starch (PYGS) broth (3). Genomic DNA was extracted
using a modified phenol-chloroform procedure as previously described (4–6). Genomic
DNA was prepared for whole-genome sequencing using an Illumina TruSeq Nano
library preparation kit (Illumina, Inc., San Diego, CA) according to the manufacturer’s
instructions, and sequencing was performed using a MiSeq instrument (Illumina, Inc.)
with 250-bp paired-end sequencing. In total, 3,189,796 raw reads were generated.
Trimming and de novo assembly were performed using the A5-miseq pipeline
v20169825 (7), with QUAST v5.0.0 (8) used to assess the assembly scaffold quality, such
as the number of contigs, G�C content, N50 value, and total size. The result was a
5,555,543-bp draft genome assembly with 85 contigs, an average coverage of 139�, an
N50 value of 245,874 bp, with the largest scaffold being 919,536 bp, and a G�C content
of 31.5%.

The FP3 draft genome was initially annotated using the GAMOLA2 (9) and OmicsBox
v1.1.164 (10) software packages, with the NCBI Prokaryotic Genome Annotation Pipe-
line (PGAP) software package (11) used to generate the final annotation. Default
parameters were used for all software unless otherwise specified. Annotated features
include 5,023 putative protein-coding genes (PCGs) with 101 tRNAs, 60 rRNAs, and 150
noncoding RNA (ncRNA) elements. Functional annotation of the carbohydrate-active
enzymes (12) implies that different members of the Clostridium estertheticum species
vary in their ability to utilize simple carbohydrates for growth, especially for complex
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polysaccharides. dbCAN2 (13) predicted 48 glycoside hydrolases (GHs), 30 glycosyl
transferases (GTs), 5 carbohydrate esterases (CEs), and 9 carbohydrate-binding protein
module (CBM) families but no polysaccharide lyases (PLs). Interestingly, FP3 encodes
half as many CBMs and approximately 15 fewer GHs than the closely related C.
estertheticum type strains (5, 14). In conclusion, this draft genome sequence of C.
estertheticum-like strain FP3 will facilitate future functional genomic studies investigat-
ing the bacterial genetic mechanisms associated with BPS.

Data availability. The project data for Clostridium estertheticum-like strain FP3 have
been submitted under GenBank accession number JAAMNH000000000 and BioProject
accession number PRJNA574489 and the raw sequences under Sequence Read Archive
(SRA) accession number SRR11113221.
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