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ARTICLE INFO ABSTRACT

Article history: The draft genome sequence of Bacillus subtilis Al, isolated
Received 8 August 2021 from beach soil, has been shown to produce biofilm. The
Revised 29 October 2021 genome size is 4,215,114 bp with an average G+C content
Accepted 1 November 2021 of 43.5%. The genome of Bacillus subtilis A1 has 4413 to-

Available online 7 November 2021 tal genes which include 4166 protein-coding sequences, 126

pseudo genes, 10 rRNA genes with 3 operons (5S, 16S and

Keywords: . 23S), 86 tRNA genes and 5 noncoding RNA (ncRNA) genes.
Genome sequencing . R . .

Biofilm The genome contains genes coding for surfactin, fengycin,
Antimicrobial peptide bacillaene, sublancin 168, bacillibactin, subtilosin A, bacilysin.
Phylogenetic analysis The whole genome project has been deposited in Gen-

Bank under the accession number CP075344.1. The raw

data is available at https://www.ncbi.nlm.nih.gov/nuccore/
CP075344.1.

© 2021 Published by Elsevier Inc.

This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)

* Corresponding author.
E-mail address: kumar.p@sriramachandra.edu.in (K. Perumal).

https://doi.org/10.1016/j.dib.2021.107552
2352-3409/© 2021 Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.1016/j.dib.2021.107552
http://www.ScienceDirect.com
http://www.elsevier.com/locate/dib
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dib.2021.107552&domain=pdf
https://www.ncbi.nlm.nih.gov/nuccore/CP075344.1
http://creativecommons.org/licenses/by/4.0/
mailto:kumar.p@sriramachandra.edu.in
https://doi.org/10.1016/j.dib.2021.107552
http://creativecommons.org/licenses/by/4.0/

2 S. Pramod, R.T. Thommana and H. Kulanthaivelu Kanagam et al./Data in Brief 39 (2021) 107552

Specifications Table

Subject Microbiology

Specific subject area Genomics

Type of data Figures, Table, genome sequencing data is in FASTA format

How data were acquired Genome was sequenced with Illumina Hiseq-X sequencing at AgriGenome
(Kerala, India)

Data format Raw and analysed data sequence

Parameters for data collection The pure culture of Bacillus subtilis A1 was used to isolate genomic DNA.
Further genomic DNA was sequenced and analysed.

Description of data collection Genomic DNA extraction was carried out using SDS and ultrasonic lysis and

sequenced by Illumina Hiseq X. The adaptor sequences and low quality bases
are trimmed using AdapterRemoval-v2 (version 2.3.1). The pre-processed reads
are aligned to the reference genome NC_000964.3. The alignment is performed
using the BWA MEM Program. Genome annotation was carried out using NCBI
Genome Automatic Annotation Pipeline (PGAP)

Data source location Bacillus subtilis A1 was isolated from Beach soil (Midalam, Tamil Nadu)

Data accessibility The sequence data has been deposited at GenBank with the BioProject
number: PRINA729632, BioSample number: SAMN19136531 under the
accession number CP075344.1
(https://www.ncbi.nlm.nih.gov/nuccore/CP075344.1). The SRA records could be
accessed (https://www.ncbi.nlm.nih.gov/sra/PRJNA729632).

Value of the Data

» The genome data of strain Bacillus subtilis A-1 helps to identify genes related to biofilm and
used for discovering mechanism involved in quorum sensing.

Comparison of the whole genome sequencing data of the strain Bacillus subtilis A-1 with
that of other Bacillus subtilis strains might provide wide knowledge on the enzymes and its
production mechanism.

It also helps to understand the genetic structure and production of secondary metabolites
especially non-ribosomal peptides which might provide pharmaceutical implications.
Comparative genomics might provide knowledge on identifying genes with respect to metal
resistance since the bacterium is isolated from metal rich environment.

1. Data Description

Bacillus subtilis is a Gram positive, catalase positive, non-pathogenic bacteria and is one of the
most commonly studied bacterial species and used for producing several proteins and the organ-
ism is considered generally as safe (GRAS). It is a rod-shaped bacterium also called hay or grass
bacillus, and capable of forming stress resistant endospores. They form biofilms and are sensitive
to most antibiotics [1]. Bacillus subtilis also yields a variety of secondary metabolites that can be
advantageous for commercial extraction and use. These include lipopeptides (surfactin, fengycin,
iturin etc.), and RiPPs (lanthipeptides, thiopeptides etc.) among others. These metabolites have
antimicrobial features that enhance its function as a biocontrol agent. Specifically, fengycin and
surfactin are antibacterial and antifungal agents. Additionally, lanthipeptides and sactipeptides
are commonly used as antibiotics [2]. In this study, the organism was isolated from beach soil
and characterized using 16s rRNA sequencing and the sequence was submitted with MT361322.1.
Fig. 1 represents the phylogenetic analysis of 16s sequences of isolates showing close relativ-
ity with the strain Bacillus subtilis. The whole genome sequencing of the isolate Bacillus subtilis
A1 showing the evolutionary history was inferred and revealed close proximity to the strains
of Bacillus subtilis (Fig. 2). Whole genome sequencing analysis along with genome annotation
was performed and the assembled sequence was submitted in Gen bank with the accession id
CP075344.1. The genome annotation features are provided in Table 1. The draft genome contains
single contig with 4215114 bp. The genome of Bacillus subtilis A1 has 4413 total genes which


https://www.ncbi.nlm.nih.gov/bioproject/PRJNA729632
https://www.ncbi.nlm.nih.gov/biosample/SAMN19136531
https://www.ncbi.nlm.nih.gov/nuccore/CP075344.1
https://www.ncbi.nlm.nih.gov/sra/PRJNA729632

S. Pramod, R.T. Thommana and H. Kulanthaivelu Kanagam et al./Data in Brief 39 (2021) 107552

GCA_000245315.1 (Bacillus vallismortis DV1-F-3)

GCA_001461825.1 (Bacillus velezensis NRRL B-41580)

- GCA_000960265.2 (Bacillus methylotrophicus KACC 13105)

GCA_004006435.1 (Bacillus halotolerans DSM 8302)

r— GCA_011745685.2 (Baclillus rugosus SPB7)

GCA_000227465.1 (Bacillus spizizenii TU-B-10)

= GCA_004124315.1 (Bacillus cabrialesli TE3)

GCA_000332645.1 (Bacillus inaquosorum KCTC 13429)

= GCA_000738015.1 (Bacillus stercoris D7XPN1)

L GCA_900445435.1 (Bacillus tequilensis NCTC13306)

GCA_018454405.1 (Bacillus subtilis A1)

GCA_000971925.1 (Bacillus subtilis ATCC 6051)

GCA_002055965.1 (Bacillus subtilis NCIB 3610)
Fig. 1. Phylogenetic relationship of 16s sequence of Bacillus subtilis Al.

—— GCA_000461825.1 (Bacillus velezensis NRRL B-41580)

—— GCA_000960265.2 (Bacillus methylotrophicus KACC 13105)

GCA_004006435.1 (Bacillus halotolerans DSM 8802)

GCA_000738015.1 (Bacillus stercoris D7XPN1)

GCA_018454405.1 (Bacillus subtilis A1)

— GCA_000971925.1 (Bacillus subtilis ATCC 6051)

—— GCA_002055965.1 (Bacillus subtilis NCIB 3610)

— GCA_004124315.1 (Bacillus cabrialesii TE3)

—— GCA_900445435.1 (Bacillus tequilensis NCTC13306)

GCA_000245315.1 (Bacillus vallismortis DV1-F-3)

GCA_000332645.1 (Bacillus inaquosorum KCTC 13429)

—— GCA_011745685.2 (Bacillus rugosus SPB7)

—— GCA_000227465.1 (Bacillus spizizenii TU-B-10)

Fig. 2. Phylogenetic relationship of whole genome sequencing from Bacillus subtilis A1.
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Table 1
General genomic feature of Bacillus subtilis Al.
Attributes Value
Genome size (bp) 4,215,114
Genes (total) 4413
CDSs (total) 4292
Genes (coding) 4166
Genes (RNA) 121
rRNAs 10
tRNAs 86
ncRNAs 5
Pseudo Genes (total) 126
Mcos
[ tRNA
I rRNA
™ misc_binding
ncRNA
I misc_feature
M regulatory
M tmRNA
M GC Skew+
M GC Skew-
Il GC Content

1

Fig. 3. Genomic organisation of Bacillus subtilis A1- Midalam.

include 4166 protein-coding sequences, 126 Pseudo genes, 10 rRNA genes with 3 operons (58S,
16S and 23S), 86 tRNA genes and 5 noncoding RNA (ncRNA) genes. A genomic circular map is
provided in Fig. 3. The taxonomic position of the strain A1 was determined by multilocus se-
quence typing (MLST), using internal fragments of seven genes including purH, glpF, pycA, ilvD,
rpoD, tpiA and pta. The RAST server identified the genome sequence of size 4,215,114 to have
4553 features, comprising 4437 coding sequences and 116 RNAs (5S RNA - 10, LSU rRNA - 10,
SSU rRNA - 10, tRNA - 86). The sequence has GC content of 43.5% and 476 subsystems which is
represented in Fig. 4. The presence of prophage sequences in the Bacillus genome A1 was ana-
lyzed and identified four prophage regions, of which 1 region was intact, 3 regions were incom-
plete (Fig. 5). Intact regions of prophages were located between positions 2151255 and 2287703
bp of length 136.4 Kb with total proteins of 194 is highlighted in Fig. 5. The strain Al codes
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Subsystem Coverage Category Distributi Subsystem Feature Counts

@M Cofactors, Vitamins, Prosthetic Groups, Pigments (213)
@M Cell Wall and Capsule (149)

@M Virulence, Disease and Defense (75)

@M Potassium metabolism (15)

@M Photosynthesis (0)

@m Miscellaneous (51)

@M Phages, Prophages, Tr ble el Plasmids (17)
@MW Membrane Transport (73)

@M Iron acquisition and metabolism (28)

®  RNA Metabolism (161)

@M Nucleosides and Nucleotides (126)

@MW Protein Metabolism (205)

@M Cell Division and Cell Cycle (55)

@ Motility and Chemotaxis (87)

@M Regulation and Cell signaling (65)

@ Secondary Metabolism (4)

@m DNA Metabolism (121)

@M Fatty Acids, Lipids, and Isoprenoids (117)

@M Nitrogen Metabolism (31)

@M Dormancy and Sporulation (123)

@M Respiration (70)

@M Stress Response (111)

® of atic C (12)
@ Amino Acids and Derivatives (445)
@  Sulfur Metabolism (49)
]
(]

Phosphorus Metabolism (28)
Carbohydrates (523)

Fig. 4. The whole genome sequence of the strain Bacillus subtilis A1 was annotated using the Rapid Annotation System
Technology (RAST) server. The pie chart demonstrates the subsystem category distribution.

Region 1

, "Region 2
Region 4 ) ’.

Prophage Region 3
Start: 2151255

End: 2287703

# CDS: 194

Predicted Type: intact
GC%: 34.79

Fig. 5. Prophage regions of Bacillus subtilis Al.

for major facilitator superfamily (MFS) antibiotic efflux pump and it codes for virulence fac-
tors mph (k) coding for spiramycin, telithromycin resistance, gene aadk coding for streptomycin
and a gene tet (L) coding for doxycycline and tetracycline. No plasmids were found in the
isolated genome. The genome contains genes responsible for the production of several bioac-
tive secondary metabolites. The organism codes for surfactin, Bacillaen, fengycin, Sublancin 168,
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Table 2

List of Antimicrobial Peptides in Bacillus subtilis Al.
Type From To Most similar known cluster Similarity(%)
Ranthipeptide, sactipeptide 204175 226248 Sporulation killing factor 100
NRPS 358303 421744 Surfactin 82
TransAT-PKS, PKS-like, T3PKS, 1763763 1878521 Bacillaene 100
transAT-PKS-like, NRPS
NRPS, betalactone 1935448 2017660 Fengycin 100
Glycocin 2259521 2279691 Sublancin 168 100
NRPS 3260519 3310260 Bacillibactin 100
Sactipeptide 3826058 3847669 Subtilosin A 100
Other 3850668 3892086 Bacilysin 100

Bacillibactin, Subtilosin A and Bacilysin. The details of the secondary metabolites are provided in
Table 2. The variant data was annotated using snpEff (supplementary file 1).

2. Experimental Design, Materials and Methods
2.1. Phylogenetic analysis

The organism was isolated from beach soil and characterized by PCR using 16s rRNA sequenc-
ing and whole genome sequencing of the isolates. The evolutionary history was inferred using
TYGS tool [3] to reveal a close proximity to other strains.

2.2. Extraction of DNA and whole genome sequencing

A single colony of Bacillus spp was cultivated in Luria- Bertani medium at 37 ° C overnight.
The bacterial cells were lysed using ultrasonic [4] and pelleted using a centrifuge for the ex-
traction of DNA and sequenced at AgriGenome Labs, Kochi, Kerala. Sequencing was performed
using Illumina HiSeq X. The library preparation was carried out using NEBNext Ultra DNA Li-
brary Prep kit. The reads are generated R1=3,175,214 and R2= 3,175,214 with a mean length of
150 bp. The raw reads (.fastq) of the sequenced genome were subjected to pre-processing. Low
quality reads were trimmed using Adapter Removal v-2. The sample genome was compared to
the reference strain 168 (lab strain of Bacillus subtilis), using BWA MEM program. Once genome
assembly was complete, the aligned reads were sorted and duplicates were removed using sam-
bamba (v-0.8.0). Bcftools was utilized to assess Single Nucleotide Polymorphisms (SNPs) and
Indels. The taxonomic position of strain A1 was determined by the MLST database (PubMLST;
http://pubmlst.org/bsubtilis/) [5]. Genes were predicted by NCBI Prokaryotic Genome annota-
tion pipeline (PGAP) [6]. Annotation was performed with RAST [7] using the RASTtk scheme
[8]. Functional analysis was carried out using the tools available in SEED portal [9] with phaster
[10]. Antibiotic resistance was determined using CARD [11]. The genome was screened for the
presence of plasmids using PlasmidFinder 2.1 [12]. Several bioactive secondary metabolites were
revealed by antiSMASH [13].

Ethics Approval
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