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a b s t r a c t 

Food contamination by pathogens results in serious health 

problems and economic losses. Chemical food preservatives 

pose a risk to human health when used in food preserva- 

tion. To increase the shelf life of the products and prevent 

spoilage, the dairy sector is considering natural preserva- 

tives such the ribosomally synthesized peptides, bacteriocins. 

Here we present the draft genome sequence of Enterococ- 

cus faecium strain R9 producing three bacteriocins isolated 

from raw camel milk. These bacteriocins showed valuable 

technological properties, such as sensitivity to proteolytic en- 

zymes, heat stability, and wide range of pH tolerance. The 

2 × 250 bp paired end reads sequencing was performed on 

Illumina HiSeq 2500 sequencing. The genome sequence con- 

sisted of 3,598,862 bases, with a GC content of 37.94% bases. 

The number of raw reads was 4,670,510, and the assembly 

N50 score was 65,355 bp with a 310.28 average coverage. A 

total of 3,086 coding sequences (CDSs) was predicted with 

2,126 CDSs with a known function and 127 with a signal 

peptide. Annotation of the genome sequence revealed bac- 

teriocins encoding genes, namely, enterocin B, enterocin P, 

and two-component enterocin X (X-alfa and X-beta subunits). 

These enterocins are beneficial for controlling Listeria mono- 

cytogenes in the food industry. Genome sequence of Ente- 
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rococcus faecium R9 has been deposited at the gene bank 

under BioSample accession number JALJED0 0 0 0 0 0 0 0 0 and 

are available in Mendeley Data [1] . 

© 2023 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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pecifications Table 

Subject: Biology 

Specific subject area: Genomics, applied microbiology 

Type of data: Raw sequencing reads, tables, figures, Assembled Genome, Annotated Genome 

How the data were acquired: Whole genome sequencing using Illumina HiSeq 2500 platform 

Data format: Raw data and analysed reads 

Description of data collection: Enterococcus faecium strain R9 was isolated from raw camel milk collected from 

Kuwait. DNA was isolated using GenElute Bacterial Genomic DNA Kit and 

sequenced on Illumina HiSeq 2500 platform. De novo assembly of the reads, 

including scaffolding and gap-filling were performed. genome annotation of 

predicted genes was achieved. 

Data source location: • Institution: Kuwait Institute for Scientific Research 

• City/Town/Region: Kuwait 

• Country: Kuwait 

• Latitude and longitude (29.25 N 47.91 E), Kuwait. 
Data accessibility: Repository name: Mendeley Data [ 1 ]. 

Data identification number: DOI: 10.17632/yvnkzzb7yk.1 

Direct URL to data: 

https://data.mendeley.com/datasets/yvnkzzb7yk 

Repository name: Figshare 

Data identification number: 10.6084/m9.figshare.21786662 

Direct URL to data: 

https: 

//figshare.com/articles/dataset/R9 _ contig- sequences- gapclosed _ fa/21786662 

Repository name: National center for Biotechnology Information (NCBI) 

Data identification number: Accession: JALJED0 0 0 0 0 0 0 0 0 

Direct URL to data: 

https://www.ncbi.nlm.nih.gov/nuccore/JALJED0 0 0 0 0 0 0 0 0 

alue of the Data 

• The data provides the genome sequence of Enterococcus faecium R9, a strain producing three

enterocins with antilisterial activity. 

• The data produced can have a significant impact in the food industry’s ability to control

Listeria monocytogenes . 

• The sequences can be utilized in future studies aiming for enterocins overexpression. 

• The data is publically available for the scientist for comparison with the sequence of other

Enterococcus faecium strains isolated from food matrices. 

. Objective 

This data article describes the draft genome sequence of Enterococcus faecium strain R9 pro-

ucing three bacteriocins isolated from raw camel milk. These bacteriocins display antilisterial

ctivity [2] . The data reveal the number of raw reads, the coding sequences and the bacteriocins

ncoding genes. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://data.mendeley.com/datasets/yvnkzzb7yk
https://figshare.com/articles/dataset/R9_contig-sequences-gapclosed_fa/21786662
https://www.ncbi.nlm.nih.gov/nuccore/JALJED000000000
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2. Data Description 

Genome sequence of Enterococcus faecium R9 is available at https://www.ncbi.nlm.nih.gov/

nuccore/JALJED0 0 0 0 0 0 0 0 0 . 

Enterococcus faecium strain R9 was isolated from raw camel milk in Kabad (northwest re-

gion, Kuwait). The strain exhibited strong antimicrobial activity against Listeria monocytogenes

[2] . This paper reports the genome sequence of Enterococcus faecium strain R9. The sequence

was annotated and analysed using the NCBI Prokaryotic Genome Annotation Pipeline (PGAP).

The sequences consisted of 3597,440 bases, with a GC content of 37.94% bases. The number of

raw reads was 4670,510, and the assembly N50 score was 65,355 bp with a 310.28 average cov-

erage. A total of 4.412 coding sequences (CDSs) was predicted with 2126 CDSs with a known

function and 127 with a signal peptide ( Table 1 ). A circular map of the genome sequence of

Enterococcus faecium strain R9 was constructed using GCView software ( Fig. 1 ). 

During the metabolic process, Enterococcus secretes extracellular proteins. Table 2 summa-

rizes the identified extracellular proteins with known function. The annotated sequences showed

16 extracellular proteins that were annotated using Prokka Prokaryotic Genome Annotation

System. 

Several CDSs for the production of bacteriocins, namely, enterocin B, enterocin P, and two-

component enterocin X (X-alfa and X-beta subunits) were found using BAGEL4 analysis software.
Table 1 

Basic statistics of Enterococcus faecium strain R9. 

Species Attribute Value 

Total sequence length 3597,440 bp 

GC content 37.94% 

The number of raw reads 4670,510 

Number of scaffolds 1655 

Scaffold N50 65,355 

Scaffold L50 13 

Number of contigs 1658 

CDSs (total) 4412 

Total Genes 4489 

Coding Genes 4304 

Table 2 

Known Extracellular proteins with function, identified in the sequence of Enterococcus faecium strain R9. 

locus_tag gene length_aa_seq Protein name 

Prokka_01359 lytG_1 206 Exo-glucosaminidase LytG 

Prokka_01538 usp45 513 Secreted 45 kDa protein 

Prokka_01570 Araf43A 320 Extracellular 

exo-alpha-(1-&gt;5)- l -arabinofuranosidase 

Prokka_01726 oppA 594 Oligopeptide-binding protein OppA 

Prokka_02011 yddH 334 Probable endopeptidase YddH 

Prokka_00238 Ent B 72 Bacteriocins enterocin-B 

Prokka_00241 EntX alpha 54 Bacteriocin enterocin X-alpha 

Prokka_00429 sodA 203 Superoxide dismutase [Fe] 

Prokka_02739 lytG_2 215 Exo-glucosaminidase LytG 

Prokka_00677 SAOUHSC_02979 715 N-acetylmuramoyl- l -alanine amidase 

domain-containing protein SAOUHSC_02979 

Prokka_02854 yycI_2 204 Two-component system WalR/WalK regulatory 

protein YycI 

Prokka_02514 xynB_2 134 Endo-1 

Prokka_02520 entP 72 Bacteriocins enterocin-P 

Prokka_01185 EF_11 296 Autolysin 

Prokka_01195 ponA 794 Penicillin-sensitive transpeptidase 

Prokka_01316 EHR_05900 673 Muramidase-2 

https://www.ncbi.nlm.nih.gov/nuccore/JALJED000000000
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Fig. 1. Circular map of the genome sequence of Enterococcus faecium strain R9. 
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nterocins are extracellular proteins encoded by Enterococcus genes and synthesized by ribo-

omes. They possess bacteriostatic abilities as a defense mechanism of bacteria that can stop

he growth of other bacteria and give bacteriocin-producing bacteria a competitive advantage

3] . Most enterocins are class II bacteriocins known for their antilisterial activity but they can

lso inhibit other foodborne pathogens [ 4 , 5 ]. The enterocins secreted by Enterococcus faecium

train R9 (Enterocin B, enterocin P, and two-component enterocin X) belong to Class II bacte-

iocins that consists of unmodified small-molecule ( < 10 kDa) thermostable bacteriocins after

ranslation. The maturation and activation of this class is completed without requirement of

pecial enzymes other than signal peptides or transporters [3] . Enterocin B belongs to class IId,

 non-pediocin-like, single-peptide bacteriocin. It shows strong homology to carnobacteriocin A

 5 , 6 ]. Enterocin P belongs to class IIa, unmodified, pediocin-like bacteriocins [7] . Enterocin X is

 class IIb bacteriocin composed of two antibacterial peptides X-alpha and X-beta with distinct

roperties. These two peptides, when combined in equal amounts, can produce antibacterial

ctivity [8] . 

The structural genes for enterocin B and enterocin X-alpha and X-beta are located in close

roximity to each other. Enterocin B gene cluster includes Lactococcin G processing and trans-

ort ATP-binding protein IagD ( Fig. 2 ). ABC transporter gene (AbcA) in addition to Sensor histi-

ine kinase LiaS and three bacteriocin immunity proteins were also identified in the sequence. 

Furthermore, ResFinder software 3.0 was used to identify the acquired resistance genes.

he resistance genes were Tobramycin, Virginiamycin, quinupristin, gentamicin, erythromycin,

elithromycin, sisomicin, doxycycline, pristinamycin, azithromycin, chloramphenicol, dibekacin,

etracycline, netilmicin, lincomycin, minocycline, streptomycin ( Table 3 ). 

This work highlights the potential application of the enterocins produced by Enterococcus

aecium strain R9 in the food industry for food preservation. 
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Fig. 2. Representation of the location of different genes encoding for enterocins . 

Table 3 

Summary of resistance genes in the genome of Enterococcus faecium strain R9 using ResFinder software 3. 

Gene Identity (%) Alignment length Contig Phenotype 

msr(C) 98.9 1479/1479 contig_0 0 011 Erythromycin, telithromycin, 

quinupristin, pristinamycinia 

virginiamycin 

msr(D) 95.4 1464/1464 contig_0 0 019 Erythromycin, azithromycin, 

telithromycin, quinupristin, 

pristinamycinia 

virginiamycin 

aac(6 ′ )-Ii 99.8 549/549 contig_0 0 030 Tobramycin, dibekacin, gentamicin, 

sisomicin, netilmicin 

tet(L) 100 1377/1377 contig_0 0 019 Doxycycline, tetracycline 

tet(M) 96.4 1920/1920 contig_0 0 019 Doxycycline, tetracycline, Minocycline 

lnu(G) 100 804/804 contig_0 0 0 02 Lincomycin 

cat(pC194) 99.6 651/651 contig_0 0 049 Chloramphenicol 

mef(A) 98.1 1218/1218 contig_0 0 019 Erythromycin, azithromycin 

ant(6)-Ia 100 864/864 contig_0 0 019 Streptomycin 

 

 

 

 

 

 

 

 

3. Experimental Design, Materials and Methods 

3.1. Genomic DNA Isolation 

Enterococcus faecium strain R9 was cultured in Man, Rogosa, and Sharpe (MRS) broth (Thermo

Fisher Scientific, Waltham, USA) overnight under aerobic conditions at 37 °C. Genomic DNA ex-

traction from the overnight cultured bacteria was carried out using the GeneElute bacterial ge-

nomic DNA kit (Sigma-Aldrich, USA) according to the manufacturer’s instructions. The concen-

tration of the extracted DNA was determined using a Qubit 3.0 Fluorometer (Invitrogen, USA).

The extracted DNA was analyzed by electrophoresis in a 0.8% agarose gel. 

3.2. Genome Sequencing, Assembly, and Annotation 

The genome of Enterococcus faecium R9 was sequenced using Illumina HiSeq 2500 technol-

ogy platforms. FASTQ sequence files were generated using bcl2fastq2 version 2.18. Initial quality

assessment was based on data passing the Illumina Chastity filtering. Subsequently, reads con-
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aining PhiX control signal were removed. In addition, reads containing (partial) adapters were

lipped (up to minimum read length of 50 bp). The second quality assessment was based on the

emaining reads using the FASTQC quality control tool version 0.11.5. 

De novo assembly of the reads, including scaffolding and gap-filling were performed. The

ead error correction module BayesHammer (SPAdes version 3.10 genome assembly toolkit) was

sed to improve the quality of the FASTQ sequences [9] . Using SPAdes software, the high-quality

eads were put together into contigs. Pilon version 1.11 [10] was used to correct misassemblies

nd nucleotide disagreement between the Illumina data and the contig sequences. The contigs

ere joined and put into scaffolds, where the orientation, order, and distance between them

ere determined using the insert size between the paired-end and/or matepair reads. The SS-

ACE Premium Scaffolder version 2.3 has been used to conduct the analysis [11] . The gapped

egions within the scaffolds were (partially) closed in an automated manner using GapFiller ver-

ion 1.10) [12] . 

Genome annotation has been carried out on the assembled contig or scaffold sequences using

he Prokka Prokaryotic Genome Annotation System ( http://vicbioinformatics.com/ ). The genome

as analysed using ResFinder software 3.0 ( https://cge.food.dtu.dk/services/ResFinder/ ) to iden-

ify the acquired resistance genes. BAGEL4 analysis software ( http://bagel4.molgenrug.nl/ ) was

sed to screen the sequence and identify genes encoding bacteriocins. Unless stated otherwise,

efault parameters were used for all software tools. 
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