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ABSTRACT The draft genome sequence of Exiguobacterium sp. strain TBG-PICH-001,
isolated from Pichavaram Mangrove Forest (Tamil Nadu, India), is reported here. Paired-
end sequencing technology was used to sequence the genome on the Illumina HiSeq X
Ten platform. The genome comprises 3,141,454 bp; it harbors 3,154 genes and has a
G1C content of 47.34%.

Exiguobacterium is a genus of Gram-positive, low GC content, and non-spore-forming
bacteria that belongs to the phylum Firmicutes. This genus is known for its incom-

parable diversity and tolerance to various extreme environments (1). Exiguobacterium
sp. strain TBG-PICH-001 was isolated from a soil sample from Pichavaram Mangrove
Forest (11.4226°N, 79.7748°E) (2). The world’s second-largest mangrove wetland,
Pichavaram is situated on the southeastern coast of South India in the Cuddalore
District of Tamil Nadu State (3). The bacterium was isolated following the dilution plate
method, using skim milk agar plates containing casein hydrolysate (0.5%), yeast extract
(0.25%), skimmed milk powder (1.0%), and agar (1.0%), with a pH of 7.0. The plates
were incubated for 48 h at 30°C. Bacterial colonies with a clear zone around them indi-
cating proteolytic activity were picked, made into a pure culture, and preserved as a
glycerol suspension at 280°C in 25% glycerol. This isolate can produce alkaline prote-
ase (2) and is tolerant to organic solvents (4). Solvent-susceptible bacteria are instru-
mental in solubilizing various substrates in manufacturing different industrial end
products used through nonaqueous biocatalysis (5).

For DNA extraction, a single colony of Exiguobacterium sp. TBG-PICH-001 was inocu-
lated (10% vol/vol inoculum) into yeast extract-peptone (YP) broth containing 0.2%
yeast extract, 0.5% peptone, and 2.5% NaCl and grown for about 48 h at room temper-
ature (276 1°C) on a shaker at 120 rpm.

Genomic DNA was extracted using a Wizard genomic DNA purification kit (Promega,
USA) following the manufacturer’s protocol. The extracted DNA was quantified using
a Qubit 4 fluorometer (Thermo Fisher Scientific, MA, USA). Genome sequencing of
Exiguobacterium sp. TBG-PICH-001 was performed at AgriGenome Labs Private Limited,
Kakkanad, Kerala, India. A sequencing library was created using the TruSeq Nano DNA
library prep kit (Nextera mate pair library prep kit), following the instructions of the man-
ufacturer. Sequencing of the paired-end library was performed on the Illumina HiSeq X
Ten platform, with a read length of 2 � 150 bp. A fastq quality check was performed for
base quality score distributions, average base content per read, and GC distribution in
the reads. The fastq files were preprocessed by trimming the Illumina adapter sequences
using the Cutadapt v1.8 (6) program, followed by removing the low-quality bases with
an average quality score of less than 30 in any of the paired-end reads. The duplicate
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reads were also removed using FastUniq (7). The preprocessing yielded 1,683,207 reads
(after quality control). De novo assembly was performed using Velvet v1.2.10 (8) software
to produce 17 contigs and an N50 value of 1,872,748 bp. A k-mer value of 79 was used
for the Velvet assembly. The assembly resulted in a genome sequence of 3,141,454 bp
with a genome coverage of 97.0� and a GC content of 47.33%. The presence of con-
served genes in the assembled contigs was analyzed using BUSCO v2 (9), and the score
was C: 98.60% (S: 98.60%, D: 0.0%), F: 0.0%, M: 1.4%, N: 148%. Default parameters were
used for all software. The gene prediction and functional annotation using the NCBI
Prokaryotic Genome Annotation Pipeline are available at GenBank (10). A total of 3,154
protein-coding sequences were identified (11). Strain TBG-PICH-001 had an average nu-
cleotide identity (ANI) (http://enve-omics.ce.gatech.edu/ani/index) of 95.12% and 94.10%
with the closest species, Exiguobacterium indicum and Exiguobacterium acetylicum,
respectively. These values are much lower than the generally accepted species threshold
level of $96%, indicating a possible new species (12). The gene sequence encoding the

FIG 1 16S rRNA-based phylogenetic tree of Exiguobacterium sp. strain TBG-PICH-001 (drawn on 25 September 2021). The evolutionary history was inferred
using the neighbor-joining method (12). The optimal tree is shown, with a branch length sum of 0.10987069. The percentage of replicate trees in which
the associated taxa clustered together in the bootstrap test (1,000 replicates) is shown next to the branches. The tree is drawn to scale, with branch
lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed using the
Jukes-Cantor method (14) and are in units of the number of base substitutions per site. The analysis involved 25 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 1,284 positions in the final data set. Evolutionary analyses were conducted using
MEGA6 (15).
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16S rRNA of strain TBG-PICH-001 (GenBank accession number NZ_JADOYC010000011)
and those of the closely related species were retrieved from GenBank and aligned using
ClustalW; phylogenetic trees were constructed using MEGA6 (13). A 16S rRNA-based phy-
logenetic tree is shown in Fig. 1. A 16S rRNA BLAST analysis showed that Exiguobacterium
sp. TBG-PICH-001 is closely related to E. acetylicum strain DSM 20416T (JNIR00000000) and
E. indicum strain HHS 31T (MPSZ00000000), with 99.61% and 99.80% similarities, respec-
tively. Genome-based taxonomic analysis was performed by uploading the genome
sequence to the Type (Strain) Genome Server (TYGS), available at https://tygs.dsmz.de/
(14). The digital DNA-DNA hybridization (dDDH) values using formula d4 are 58.1% to
E. acetylicum strain DSM 20416T and 60.1% to E. indicum strain HHS 31T. The results show
that strain Exiguobacterium sp. TBG-PICH-001 does not belong to any species found in the
TYGS database and possibly is a new species. Determining the species of TBG-PICH-001
will be the subject of future investigations.

Data availability. The complete genome sequence of Exiguobacterium sp. TBG-PICH-
001 is available at DDBJ/ENA/GenBank under the accession number JADOYC000000000.
The BioSample and BioProject accession numbers are SAMN16686066 and PRJNA674981,
respectively. The SRA accession number is SRR16094771.
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