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Lactobacillus plantarum is widely found in fermented foods and
has various phenotypic and genetic characteristics to adapt to
the environment. Here we report the complete annotated genome
sequence of the L. plantarum strain JBE245 (= KCCM43243)
isolated for malolactic fermentation of apple juice. The genome
comprises a single circular 3,262,611 bp chromosome with
2907 coding regions, 45 pseudogenes, and 91 RNA genes. The
genome contains 4 malate dehydrogenase genes, 3 malate
permease genes and various types of plantaricin-synthesizing
genes. These genetic traits meet the selection criteria of the
strains that should prevent the spoilage of apple juice during
fermentation and efficiently convert malate to lactic acid.
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Lactobacillus is a dominant genus of the lactic acid bacteria
(LAB) that ferment carbohydrates to produce lactic acid as the
major product (Bautista-Gallego et al., 2013). Among them, L.
plantarum has been found in various environments such as
vegetables, meat, dairy products, and gastro-intestinal tracts
(Di Cagno et al., 2010; Siezen et al., 2010). Due to the various

phenotypic and genotypic characteristics of L. plantarum, this
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species has been used in a variety of applications in the food
fermentation and probiotics industries (Huys et al., 2006). For
this purpose, many of the genome analysis of these strains has
been performed to understand what useful genetic traits L.
plantarum with industrial usefulness has. In the previous work,
we screened L. plantarum strains from various traditional
foods for use as fermentation starters and finally isolated a
starter strain JBE245 from fermented soybean lumps. This
strain actively converted malate in the apple juice to lactate
through malolactic fermentation (Heo et al., 2016). Here, we
report the complete genome sequence of L. plantarum JBE245
(= KCCM43243) and describe its genomic traits.

The genomic DNA was extracted from the stationary phase
cells using a Wizard genomic DNA isolation kit (Promega).
The whole genome of JBE245 was constructed de novo using
Pacific Biosciences (PacBio) sequencing data. Sequencing
data were assembled with PacBio SMRT analysis using the
HGAP2 protocol (Pacific Biosciences; Chin et al., 2013).
Resulting contigs were scaffolded using GS Assembler (Roche
Diagnostics). The annotation of each CDS was made through
National Center for Biotechnology Information prokaryotic
genome Annotation Pipeline (Tatusova et al., 2016).

The genome statistics are provided in Table 1. The complete

genome of JBE245 was composed of a single circular chro-



Complete genome of L. plantarum JBE245 - 345

Table 1. Genome statistics of L. plantarum JBE245

Attribute Values
Genome size (bp) 3,262,611
DNA coding (bp) 2,752,548
G + C content (%) 44.48
No. of contigs 1
Coding genes (CDS) 2,907
Pseudo genes 45
RNA genes 91

mosome and did not contain any plasmid DNA. The 3,262,611
bp genome with a G + C content of 44.48% contains 2,907
coding regions (CDS), 45 pseudogenes and 91 RNA genes (16
rRNA genes, 71 tRNA genes, and 4 non-coding RNA genes)
based on NCBI’s Prokaryotic Genome Annotation Pipeline
(PGAP). The pseudogenes make stop codon in the middle of
nucleotides sequences that encode proteins. Comparative analysis
with other genomes of L. plantarum species indicates that 9
knock-out genes are discovered only in the genome of the
JBE245. These regions can affect genetic traits and be used as
biomarkers. Average nucleotide identity value (ANI) between
the two strains JBE245 and RA-3 (accession No. GCA_
001010175) is 99.65 to 99.71%, which exhibits the highest
identity among the L. plantarum species registered in the NCBI
database. The genome contains 4 malate dehydrogenase genes
and 3 malate transporter genes. Especially, the malate dehydro-
genases contain three types of enzyme classified as (S)-malate:
NAD' oxidoreductase (EC. 1.1.1.37), a (S)-malate: NAD"
oxidoreductase (decarboxylating) (EC. 1.1.1.38), and a (S)-
malate: NADP" oxidoreductase (decarboxylating) (EC. 1.1.1.40),
indicating a synergy effect in the malolactic fermentation.

A gene cluster for the synthesis of bacteriocins was also
identified, including 3 plastaricin biosynthesis genes, 2 regula-
tory genes, 7 immunity genes, and 3 transport genes. These
genetic traits meet the selection criteria of the strains that
should prevent the spoilage of apple juice during fermentation
and efficiently convert malate to lactic acid.

By analyzing the complete genome of L. plantarum JBE245
as well as comparative genomic studies with other species, we
discovered the genetic traits in the genome and identified genes
involved in malolactic fermentation of apple juice. Further

studies of expression levels of the genes during fermentation by

RNA sequencing will help to guide the biotechnological appli-

cation of this strain.

Nucleotide sequence accession number

This whole genome sequence was deposited in GenBank

under accession number CP014780.
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