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a b s t r a c t 

Leuconostoc mesenteroides RAMULABWGS02, isolated from 

fermented kodo millet ( Paspalum scrobiculatum ), was sub- 

jected to whole-genome sequencing to generate a genomic 

dataset for functional and comparative analysis. Fermented 

millet, rich in complex carbohydrates and polyphenols, sup- 

ports the growth of functional lactic acid bacteria. Genomic 

DNA was isolated and sequenced on the Illumina NovaSeq 

60 0 0 platform, yielding high-quality paired-end reads. The 

assembled genome spans roughly 2.1 Mb, has a GC content 

of 37.8%, a sequencing coverage of approximately 1299 ×, 

genome completeness of 100.0% (CheckM v1.0.18), and con- 

tains plasmid pLEUM1. Genome annotation identified coding 

sequences, tRNAs, and rRNAs. Functional classification using 

RAST revealed genes related to carbohydrate metabolism, 

oxidative stress response, and amino acid biosynthesis. 

Functional annotation predicted five putative secondary 

metabolite biosynthetic gene clusters. These genomic pre- 
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dictions provide a resource for comparative genomics and 

further functional validation studies The genome sequence 

is available in GenBank under BioProject PRJNA1254900 and 

BioSample SAMN48127103. 

© 2026 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/ ) 
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Subject Biology 

Specific subject area Microbial genomics and functional profiling of Leuconostoc mesenteroides 

RAMULABWGS02 with probiotic and predicted anti-diabetic potential. 

Type of data Raw data analyzed 

Data collection The genomic DNA of RAMULABWGS02 was extracted from a pure culture using 

the phenol-chloroform method. The whole-genome sequencing was performed 

on the Illumina NovaSeq platform, producing paired-end reads. Quality control 

assessments and adapter trimming were carried out with FastQC v0.11.9. 

Phylogenomic analysis was conducted using the Type (Strain) Genome Server 

(TYGS v408). Trimmed reads were assembled into contigs using SPAdes v3.15.5. 

Raw reads consisted of 8967,931 paired-end reads generating ∼2.69 Gb of 

sequence data with an estimated genome coverage of ∼1299 ×. A graphical 

representation of the genome was created using Proksee. Functional 

annotation of the genome was done using the Rapid Annotation using 

Systematic Technology (RAST v2.0). The identification of gene clusters 

responsible for secondary metabolite biosynthesis was achieved through 

antiSMASH v7.0. Genome completeness and contamination were assessed 

using CheckM v1.0.18, yielding 100.0% completeness and 1.05% contamination. 

Data source location The strain RAMULABWGS02 was obtained from fermented kodo millet sourced 

from a local market in Mysore, Karnataka, India. 

Data accessibility The preliminary genome sequence information has been submitted to the NCBI 

GenBank database, associated with BioProject accession number PRJNA1254900 

and BioSample number SAMN48127103. 

https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA1254900 

https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN48127103 

Related research article None 

. Value of the Data 

• Provides genomic evidence for the predicted probiotic and anti-diabetic potential of a food-

derived LAB strain for further experimental investigation. Whole genome data aids metabolic

pathway modeling and discovery of functional gene clusters. 

• Useful to researchers exploring probiotics from non-dairy traditional fermented grains. 

• Provides a genomic resource as a basis for future experimental studies targeting glucose

metabolism and gut health. 

. Background 

Type 2 Diabetes Mellitus (T2DM) is a common metabolic disorder characterized by chroni-

ally high blood sugar caused by impaired insulin secretion and resistance. With the rising global

revalence, especially in developing countries like India, there is increasing interest in natural,

ood-based strategies to manage blood glucose levels and related complications [ 1 ]. Probiotics,

articularly lactic acid bacteria (LAB), have become promising candidates because of their ability

o modulate gut microbiota, reduce oxidative stress, and improve glucose metabolism [ 2 ]. Tradi-

ional fermented foods are valuable sources of these beneficial microbes. Kodo millet ( Paspalum

http://creativecommons.org/licenses/by-nc/4.0/
https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA1254900
https://www.ncbi.nlm.nih.gov/biosample/?term=SAMN48127103
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scrobiculatum ), a fiber-rich, gluten-free ancient grain, provides a unique fermentation matrix rich

in bioactive compounds and naturally occurring LAB. During fermentation, microbial populations

adapt and produce metabolites that may have potential anti-diabetic effects. Among the LAB,

RAMULABWGS02 strain is known for its probiotic functionality and resilience in gastrointestinal

conditions [ 3 ]. Few studies have explored the genomic features of millet-derived LAB with anti-

diabetic properties. In this study, RAMULABWGS02 was isolated from fermented kodo millet and

evaluated for its probiotic and enzyme-inhibitory properties. WGS was conducted to uncover the

genetic basis of its metabolic traits, especially genes related to carbohydrate metabolism, antiox-

idant pathways, and the biosynthesis of bioactive compounds potentially relevant to diabetes

management. 

3. Data Description 

The genome draft of RAMULABWGS02 Fig. 1 , obtained from fermented kodo millet, and the

genome includes a plasmid (pLEUM1) as shown in Fig 2 , was sequenced on the Illumina No-

vaSeq 60 0 0 platform, producing high-quality paired-end reads. The assembled genome measures

approximately 2.1 Mb in size and has a GC content of 37.8%. Genome quality metrics assessed

by CheckM v1.0.18 confirmed 100% completeness with 1.05% contamination, consistent with a

high-quality draft genome. The plasmid pLEUM1 ( ∼37 kbp) harbors several functionally relevant

coding sequences. Key resistance genes include cadA (heavy metal efflux), copZ and mco (cop-

per detoxification), arsC (arsenic resistance), crcB_1/crcB_2 (fluoride export), dps (oxidative stress

protection), and fetA (iron acquisition), collectively suggesting adaptability in metal-rich envi-

ronments such as fermented food matrices. Mobile genetic elements include IS3-family trans-

posases (IS1163, IS1520, ISWci2), insK, and the site-specific recombinase pinR. However, no con-

firmed antibiotic resistance determinants were identified based on current annotation databases.

Genome annotation using Rapid Annotation Systematic Technology (RAST) includes a compre-

hensive array of coding sequences (CDSs), tRNAs, and rRNA shown in Table 1 . Additionally,

antiSMASH analysis predicted five putative biosynthetic gene clusters, including T1PKS (Type
Fig. 1. The circular genome map of RAMULABWGS02 illustrates the features of its draft genome. The outermost ring 

displays gene names, followed by rings representing coding sequences (CDS) in blue (forward strand) and purple (reverse 

strand), tRNA in green, rRNA in red, tmRNA in pink, open reading frames (ORFs) as green blocks, CRISPR regions in black, 

and GC content in orange alongside GC skew in green and purple. 



4 N. Sreepathi, L. Jayaram and D. Puttegowda et al. / Data in Brief 66 (2026) 112764 

Fig. 2. Circular map of the plasmid pLEUM1 from RAMULABWGS02. The map highlights coding sequences (CDS) de- 

picted in magenta, including key genes such as transposases and metal resistance genes that are labeled for clarity. 

Inner rings represent the GC content, indicated in black, and the GC skew, illustrated in green and purple, providing 

insights into the plasmid’s genomic characteristics. 

Table 1 

Genomic profile of Leuconostoc mesenteroides. 

Feature Value 

Genome Leuconostoc mesenteroides 

Domain Bacteria 

Taxonomy ID 1245 

Genome size (bp) 2073,653 

GC content 37.8 

Genome completeness (%) 100.0% 

Contamination (%) 1.05% 

N50 190,628 

L50 3 

Number of contigs 2 

Plasmid 1 

Number of Coding Sequences 1912 

Total gene 1995 

rRNA 12 

tmRNA 1 

CRISPR repeat 1 

I  

i  

h  

T  

F  

t  

C  

3  
 polyketide synthase), terpene, betalactone, lincosamide-like, and RiPP-like clusters, as shown

n Table 2 . These predictions indicate potential secondary metabolite biosynthetic capability;

owever, functional expression and biological activity require further experimental validation.

he tree, built using TYGS, confirms clustering with Leuconostoc mesenteroides strains shown in

ig 3 . Genome-based species confirmation yielded ANIb = 99.25%, ANIm = 99.26% (both above

he 95% threshold), and dDDH = 94.3% (above the 70% cutoff), confirming species-level identity.

ompared to the type strain L. mesenteroides ATCC 8293 (genome size: ∼1.97 Mb, GC content:

7.6%), RAMULABWGS02 exhibits a slightly larger genome (2.07 Mb) with a comparable GC con-



N. Sreepathi, L. Jayaram and D. Puttegowda et al. / Data in Brief 66 (2026) 112764 5 

Table 2 

Biosynthetic gene clusters identified in Leuconostoc mesenteroides (RAMULABWGS02). 

Cluster type Base-pair Biosynthetic categories Identified secondary metabolites 

RiPP-like 66,588 – 78,735 RiPP Putative lantibiotic or bacteriocin 

Lincosamides 470,828 – 536,045 Polyketide / Peptide Lincosamide-like compound 

T3PKS 1159,963 – 1201,120 Polyketide Flaviolin (putative) 

Terpene-precursor 1596,058 – 1616,972 Terpene Geosmin or Albaflavenone (putative) 

Betalactone 1977,471 – 2009,596 Betalactone - 

Fig. 3. Phylogenetic tree and genomic features of Leuconostoc species. A maximum likelihood tree based on whole- 

genome data illustrates evolutionary relationships among Leuconostoc strains. Bootstrap values (in blue) indicate confi- 

dence at branch points. Colored blocks represent comparative genomic features such as species clusters, G + C content, 

genome size, and protein count. The " + " symbol indicates user-submitted strains, while the red circle marks the type 

species. 

 

 

 

 

 

 

 

 

tent of 37.8%, consistent with intraspecies genomic variation reported for this taxon. These ge-

nomic features provide a foundational dataset for comparative genomics studies and serve as a

basis for future experimental validation of the predicted functional traits of RAMULABWGS02. 

4. Experimental Design, Materials and Methods 

4.1. Isolation of bacterial strain and preparation of genomic DNA 

RAMULABWGS02 was isolated from fermented kodo millet collected in Mysuru, India. Fer-

mentation was carried out by mixing cleaned and shredded kodo millet grains with NaCl (1

tbsp/kg) and incubating the mixture at 37 °C for 48 h with agitation. After fermentation, 1 g

of the sample was serially diluted in sterile saline and spread on MRS agar plates. After 48 h

of incubation at 37 °C, morphologically distinct colonies were picked and subcultured in MRS

broth. Preliminary identification of the isolate was carried out by 16S rRNA gene sequencing [ 4 ].
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he PCR-amplified 16S rRNA gene was sequenced and subjected to BLAST analysis against the

CBI nucleotide database, providing an initial identification, which was subsequently confirmed

nd refined through whole-genome sequencing and genome-based taxonomic analysis (ANI and

DDH) in the present study. The selected isolate was preserved in 30% glycerol at −80 °C. For

he extraction of genomic DNA, a single colony of RAMULABWGS02 was grown overnight in

RS broth at 37 °C. The cells were collected through centrifugation, and genomic DNA was

solated using a standard phenol-chloroform procedure. The DNA’s quality and integrity were

erified with a Nanodrop spectrophotometer and 1% agarose gel electrophoresis prior to library

reparation and sequencing. 

.2. Genomic assembly and feature annotation 

High-quality genomic DNA from RAMULABWGS02 was used to prepare paired-end libraries

ollowing the Illumina TruSeq DNA Library Preparation Kit protocol. Whole genome sequencing

as performed on the Illumina NovaSeq 60 0 0 system, yielding 150 bp paired-end reads. A total

f 8967,931 high-quality read pairs were obtained [ 5 ], representing approximately 2.69 Gb of se-

uence data and achieving a genome coverage of approximately 1299 ×. The trimmed reads were

ssembled into contigs using SPAdes v3.15.5 with default parameters and the careful option to

educe mismatches in the final assembly. Annotation was accomplished through the Rapid Anno-

ation Systematic Technology (RAST) [ 6 ]. AntiSMASH was utilized to identify gene clusters asso-

iated with the biosynthesis of secondary metabolites [ 7 ]. A phylogenomic tree was constructed

sing the Type Strain Genome Server (TYGS) [ 8 ]. Genome quality was assessed using CheckM

1.0.18 against the Lactobacillales lineage marker set (350 markers), revealing a completeness of

00.0% and a contamination estimate of 1.05% 

.3. Genomic similarity analysis using ANI and dDDH 

Genome-based taxonomic validation of RAMULABWGS02 was performed using Average Nu-

leotide Identity (ANI) and digital DNA–DNA hybridization (dDDH) analyses. ANI calculations

ere conducted using JSpeciesWS employing both BLAST-based (ANIb) and MUMmer-based

ANIm) algorithms. The ANIb value between RAMULABWGS02 and Leuconostoc mesenteroides

TCC 8293 (GCA_0 0 0 014 4 45.1) was 99.25% , and the ANIm value was 99.26% , exceeding the es-

ablished 95% species delineation threshold [ 9 ]. 

Additionally, digital DNA–DNA hybridization (dDDH) values were calculated using the

enome-to-Genome Distance Calculator (GGDC 2.1) via the Type Strain Genome Server (TYGS).

he dDDH value (formula d0) between RAMULABWGS02 and the type strain ATCC 8293 was

4.3% , surpassing the 70% cutoff recommended for species-level identification. The G + C con-

ent difference between the genomes was 0.22% , further supporting taxonomic consistency. 

imitations 

The genome reported here is a draft assembly and may contain minor gaps due to short-

ead sequencing limitations. All functional annotations, including probiotic traits and predicted

nti-diabetic properties, are based on in silico tools (RAST, antiSMASH v8.0) and have not been

xperimentally validated. Biological activities of predicted metabolites require further biochem-

cal confirmation. Strain-specific functional variability among Leuconostoc mesenteroides strains

eans findings may not be broadly generalizable. Genome completeness (100.0%) and contami-

ation (1.05%) were confirmed using CheckM v1.0.18. 
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