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Dataset link: Pseudomonas sp. RAC1, whole extensive usage of antimicrobials in sericulture farming is

genome shotgun sequencing project
(Original data)

gradually leading to the emergence of multi-drug resistance
(MDR) strains, posing a significant threat to the well-being

Keywords:

Silkworm

Antimicrobial resistance (AMR)
[llumina NovaSeq 6000
Genetic diversity

of both Bombyx mori L. and serifarmers. Pseudomonas spp.
with MDR level may gets transmitted from the infected silk-
worm to human handlers either via direct contact or through
contaminated feces. To understand the emerging concern of
antimicrobial resistance (AMR) in Pseudomonas spp. provides
insights into their genomic information. Here, we present
the draft genome sequence data of Pseudomonas sp. strain
RAC1 isolated from a flacherie infected Nistari race of Bom-
byx mori L. from the silkworm rearing house of Raiganj
University, India and sequenced using the Illumina NovaSeq
6000 platform. The estimated genome size of the strain was
4494347 bp with a G + C content of 63.5%. The de novo
assembly of the genome generated 38 contigs with an N50
of 200 kb. Our data might help to reveal the genetic diver-
sity, underlying mechanisms of AMR and virulence potential
of Pseudomonas spp. This draft-genome shotgun project has
been deposited under the NCBI GenBank accession number
NZ_JAUTXS000000000.
© 2024 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/)

Specifications Table

Subject

Specific subject area
Data format

Type of data

Data collection

Data source location

Data accessibility

Microbiology: Bacteriology

Prokaryotic genomics

Raw, Analyzed

Genomic sequences, tables and figures

The isolate RAC1 was isolated from the hemolymph sample of flacherie
infected 5™ instar larvae of Bombyx mori L. and maintained in Cetrimide agar
plate. Later the isolate was sequenced employing Illumina NovaSeq6000
platform followed by annotation of the genome assembly the NCBI Prokaryotic
Genome Annotation Pipeline (PGAP) v6.6.

Institution: Raiganj University

- City/Town/Region:Raiganj

« Country: India

« Latitude and longitude for collected samples/data: 25.6071° N, 88.1306° E
The reported data here is available at NCBI GenBank under the accession
number NZ_JAUTXS000000000
(https://www.ncbi.nlm.nih.gov/nuccore/NZ_JAUTXS000000000.2) and/or
https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/Traces/wgs/JAUTXS02

1. Value of the Data

 Pseudomonas sp. RAC1 genome sequence data will be useful to provide insight into the
genotypic diversity of the isolate and to undermine the host-microbe interactions, molec-
ular basis of pathogenesis, emerging antimicrobial resistance, etc.

+ Researchers working on silkworm disease model will be benefited from this data in con-
ducting studies related to advanced diagnostics kit development and in acquiring deep
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Fig. 1. Infected silkworm specimen.

learning on disease-free silkworm harvesting system which can enhance the silk quality
in real time, along with the reduction in silk crop losses.

 Researchers focusing on specific genes may conduct comparative genome analysis and to
explore evolutionary and contrasting changes depending on the geographical region and
host.

2. Background

Pseudomonas spp. is a Gram-negative opportunistic pathogen belongs to the Gammapro-
teobacteria, emerged as a suitable model bacterium to study bacterial virulence trait. It is ubiqui-
tous in almost any human/animal-impacted environment [1]; such as, silkworms rearing farms.
Almost 30-40 % of crop losses is associated with bacterial flacherie caused by Pseudomonas spp.
[2,3]. Pathogenic microbial infections in Bombyx mori L. lead to a shift in metabolic profiles and
disrupt enzymatic activities, resulting in cocoon spoilage and decrease in silk quality [4]. It is
established that the genetic background of silkworms is highly homologous to specific genes re-
lated to human hereditary diseases [5]. Thus, there is a potential threat of silkworm pathogens
to human health. So far, Pseudomonas spp. has emerged as an opportunistic human pathogen
and the infections caused by such pathogen are difficult to treat due to its various antibiotic
resistance mechanisms [1]. Therefore, it is crucial to understand the genomic insights of Pseu-
domonas spp. to interpret the plausible risk associated with MDR bacteria while changing its
host. Nevertheless, this will help the researchers to undermine how genomic plasticity provides
a suitable habitat to grow and to survive in antibiotics pressure.

3. Data Description

In this study, we present the draft genome sequence data of Pseudomonas sp. RAC1, isolated
from the hemolymph sample of flacherie-infected 5% instar larvae of Bombyx mori L (Fig. 1). De
novo assembly using Illumina NovaSeq 6000 platform was used for the draft genome sequenc-
ing of the isolated strain RAC1, and it was followed by the annotation of the genome assembly
using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP) v6.6. The assembly produced a
genome sequence of 4494347 bases in length, encompassing 38 contigs. The N50 length is 200
kb, whereas, the L50 count is found to be 7. The estimated G+C content is 63.5% and 434.71x
coverage. A total of 4,021 coding sequences were annotated, including 7 rRNA genes (5 5S, 1
16S and 1 23S) and 58 tRNAs (Table 1). A whole genome based phylogenetic tree was con-
structed using Type (Strain) Genome Server (TYGS) to observe the strain to be distantly related
with Pseudomonas wayambapalatensis RW3S1 (Fig. 2), as they were found to be placed in the
same clade. Further study of the genome sequence of Pseudomonas sp. RAC1 might increase our
understanding about the various potential properties of the organism like various antimicrobial
resistance, host-pathogen interactions, etc. as apparent from the circular genome map obtained
using BV-BRC web resources v. 3.33.16 (Fig. 3).
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Table 1

Features (genome and annotation statistics) of the assembled sequence of Pseudomonas sp. RAC1.

Genome statistics

Length of the genome 4,494,347
Genome coverage 434.71x
Assembly level Contig
Total number of contigs 38
Contig N50 200 kb
Contig L50 7

GC percent 63.5
Annotation statistics

Genes (total) 4,090
CDSs (total) 4,021
Genes (coding) 3,975
CDSs (with protein) 3,975
Genes (RNA) 69

rRNAs 5,1, 1 (5S, 16S, 23S)
tRNAs 58
ncRNAs 4
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Fig. 2. GBDP tree (Whole genome sequence based).
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Fig. 3. Genome circular view. This image illustrates the Position label (Mbp), the contigs, forward and reverse CDS, Non-
CDS features, presence of probable AMR genes, transporters, the GC content and GC skew of the reported draft genome
sequence of Pseudomonas sp. RAC1.

Tree inferred with FastME 2.1.6.1 [6] from GBDP distances calculated from genome sequences.
The branch lengths are scaled in terms of the GBDP distance formula ds [7]. The numbers above
the branches are GBDP pseudo-bootstrap support values > 60 % from 100 replications, with an
average branch support of 99.5 %. The tree was rooted at the midpoint [8,9].

4. Experimental Design, Materials and Methods
4.1. Isolation of Sample and Culture, Maintenance and Preservation

Infected 5th instar larvae of Bombyx mori L. were collected in a sterile container from the
silkworm rearing house of Raiganj University, India. The collected larvae were washed with 70%
ethyl alcohol and surface sterilized with 5% (w/v) sodium hypochlorite for 5 min and finally
rinsed three times with sterile deionized water. Hemolymph was collected in a pre-chilled mi-
crotube by rupturing the first abdominal leg of infected larvae (3rd day of 5th instar larvae)
with a sterile super-fine 31G short needle [10]. After the collection of hemolymph sample from
flacherie infected Nistari race of Bombyx mori L., the specimen was spread onto a Cetrimide agar
media plates (Cetrimide Agar, Sisco Research Laboratories Pvt. Ltd., India). The inoculated agar
plate was then incubated overnight at 30 °C. After incubation, individual single colonies were
picked and transferred to fresh cetrimide plates to obtain pure colonies. The pure cultures were
regularly maintained in fresh cetrimide plates and preserved at -80 °C in 20% glycerol.

4.2. Genomic DNA Isolation, Draft Genome Sequencing and Assembly

The standard phenol:chloroform procedure was used to extract chromosomal DNA [11]. Ini-
tially, the DNA extraction was carried out using DNeasy Ultraclean Microbial Kit. Later, the ex-
tracted DNA quantity is confirmed using Nanodrop 1000.
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The library preparation was carried out using Ultra II DNA lib Preparation for Illumina Kit
(NEBNext #E7645S/L). The final library was quantified using a Qubit 4.0 fluorometer (Ther-
mofisher #Q33238) using DNA HS assay kit (Thermofisher #Q32851) following manufacturer’s
protocol. In order to determine the insert size, high-sensitivity D1000 screentapes (Agilent #
5067-5582) in accordance with the manufacturer’s protocol were used to query the library on
Tapestation 4150 (Agilent).

Raw data quality assessment was performed using FastQC v.0.11.9 [12]. The report generated
by FastQC was summarized using MultiQC v.1.9 [13]. The data was preprocessed using Fastp
v.0.20.1 (parameters: -f 3 -1 50 -c -g -q 30) [14]. Post filtering cleaned data were re-assessed us-
ing FastQC and were summarized using MultiQC. The processed paired-end reads were mapped
to the pre KMA-indexed NCBI 2019 Genome Build (http://dx.doi.org/10.25910/5cc7cd40fca8e)
database using KMA [15].The processed paired-end reads were assembled using MEGAHIT v.1.2.9
[16]. The prokaryotic assembled genomes were further binned using MetaBAT2 v.2.1 (default pa-
rameters) [17]. Estimation of the genome completeness and rate of contamination were assessed
using CheckM [18].

4.3. Genome Annotation and Phylogenetic Analysis

The annotation of the genome assembly was performed using the NCBI Prokaryotic Genome
Annotation Pipeline (PGAP) v6.6 with the methods “best-placed reference protein set” and
“GeneMarks-2+" [19].

The circular genome map was viewed using BV-BRC webresources v. 3.33.16 to observe the
different contigs, CDSs (both forward and reverse), antimicrobial resistance (AMR) genes, trans-
porters; GC content and GC skew.

The genome sequence data was uploaded to the Type (Strain) Genome Server (TYGS), a
free bioinformatics platform available under https://tygs.dsmz.de, for a whole genome-based
taxonomic analysis [20]. The phylogenomic tree was constructed using FastMe version 2.1.6.1
[6] from the GBDP (genome blast distance phylogeny) distances calculated from genome se-
quences. The branch lengths are scaled in terms of the GBDP distance formula ds [7]. The tree
was rooted at the midpoint [8].

4.4. Antimicrobial Susceptibility Testing

Kirby-Bauer disc diffusion test was performed to check the antibiogram profile of Pseu-
domonas sp. RAC1 as per the earlier study [10]. Different classes of antibiotics hexa discs were
purchased from HiMedia Laboratories PVT. LTD., India. The freshly grown overnight culture of
isolated strain was spread and the discs were placed on top of Mueller-Hinton agar (MHA, Hi-
media Laboratories PVT. LTD., India) plates. The plates were then incubated overnight at 37 °C.
Antibiotics to which isolated strains were sensitive formed halo inhibition zones, while those
showed no halo inhibition zone indicated as resistant towards such antibiotics (Supplementary
table S1).

Limitations

Not applicable.
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