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Lactobacillus plantarum IDCC3501 (= KCTC 13586BP) was
isolated from kimchi, and it showed a probiotic potential for
improving dextran sodium sulfate (DSS)-induced colitis in
mice. Here we present the complete genome sequence of L.
plantarum IDCC3501, which consists of a circular 3,242,587
bp chromosome with GC content of 44.52%, 2,976 coding genes
(CDS), 84 pseudo genes, and 87 RNA genes. No remarkable
virulence-associated and antibiotic resistance genes were detected.
Within the genes involved, probiotic properties were found.
These results will provide a basis for further studies about its
molecular genetics.

previous study, L. plantarum IDCC3501 improved the symptoms
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glycerol solution at -70°C until needed. The genomic DNA of

of dextran sodium sulfate (DSS)-induced colitis in mice (Je et
al., 2018). Despite the above biotechnological applications
of IDCC3501, the genome sequence of this strain had been
unknown. To gain a better insight into the functional properties
on intestinal health in humans, the complete genome of L.
plantarum IDCC3501 was sequenced.
Lactobacillus plantarum IDCC3501 was grown in Man,
Rogosa and Sharpe (MRS, Difco Laboratory) broth or agar
medium at 37°C for 18 h. The culture was maintained in 30%
IDCC3501 was extracted from cells after cultivation in MRS
medium at 37°C using a wizard genomic DNA purification kit
(Promega). DNA concentration and quality were checked using

Lactobacillus plantarum (L. plantarum) is a Gram-positive

a spectrophotometer (UV-1601PC, Shimadzu). The complete

bacterium that plays a significant role in human nutrition,

genome sequence of strain IDCC3501 was obtained from 1.5

because of its functional properties (Salvetti et al., 2012). The

Gb PacBio RS II platform data (Pacific Biosciences) and 1.4

positive effects of L. plantarum are involved in the enhancement

Gb Illumina HiSeq platform data (Illumina) at the Macrogen

of the epithelial barrier function (Barnett et al., 2018), the

Inc. The sequence reads were assembled using a de novo

maintenance of gut homeostasis (Qiu et al., 2018), and the

assembler HGAP3 (The subreads were extracted using the

regulation of immune response (Behera et al., 2018). In our

following parameters: min. subread length: 500 bp; minimum
polymerase read quality: 0.80; minimum read length: 100 bp),
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and the contigs were polished by using Pilon (v1.21) (Walker et

Genome sequence of Lb. plantarum IDCC3501 ∙

439

al., 2014). L. plantrum IDCC4301 genome was annotated by

elucidate the adhesive capacity of IDCC3501 to epithelial cells

NCBI Prokaryotic Genome Annotation Pipeline with best-placed

and its survival strategy in the gastrointestinal environment. Also,

reference protein set GeneMarkS 2 (v 4.6). Default parameters

no remarkable virulence-associated and antibiotic resistance genes

were used for all software. Virulence factors and antibiotic

were found. The genomic data onto L. plantarum IDCC3501

resistance genes were performed using against the virulence

provides a genetic basis to further elucidate its mechanism of

factor database (VFDB) (Chen et al., 2012) and the comprehensive

anti-inflammatory activity and will facilitate its application in

antibiotic resistance database (CARD) (McArthur et al., 2013).

the functional food industry.

The complete genome of strain IDCC3501 consists of single
circular chromosome that is 3,242,587 bp with 44.52% GCcontent. A total of 3,464 predicted genes, 2,976 protein coding
genes, 67 transfer RNA (tRNA), 16 ribosomal RNA (rRNA), 4
ncRNA, and 84 pseudo genes were annotated (Table 1). No
plasmids were present in the genome.

Nucleotide sequence accession number(s)
Lactobacillus plantarum IDCC3501 has been deposited in
the korean collection for type cultures (KCTC) under accession
number KCTC 13586BP, and its complete genome sequence
has been deposited in GenBank under accession number

The genome contained oxidative stress response genes such

CP031702.1.

as Na+:H+ antiporter NhaA (D0Y51_01803 and D0Y51_02243),
bile salt hydrolase (D0Y51_00034, D0Y51_01906, D0Y51_02089,
D0Y51_02223, D0Y51_02781, and D0Y51_02860), thiol

적 요

peroxidase (D0Y51_00902), glutaredoxin (D0Y51_01437 and
D0Y51_01912), and thioredoxin reductase (D0Y51_00902,

Lactobacillus plantarum는 그람양성, 비운동성이고, 인체

D0Y51_01370, and D0Y51_02824). Additionally, numerous

의 다양한 환경에서 서식하고 있다. L. plantarum IDCC3501

cell-surface proteins, such as sortase A (D0Y51_01549), and

은 항염증 효과가 우수한 균주로서, 김치에서 분리되었다.

cell-wall-anchored proteins (D0Y51_00045 and D0Y51_01800)

IDCC3501 균주의 전체 크기는 3,242,587 bp이고 G + C 함량

were found in the genome. The IDCC3501 genome contained

은 44.52%였으며 2,976개의 단백질 암호화 유전자 및 87개의

to encode some involved in transcriptional regulation, including

RNA 유전자를 보유하고 있었다. 이 결과를 기초로 IDCC3501

the sigma factors (D0Y51_00110, D0Y51_00586, D0Y51_

균주의 프로바이오틱 및 안전성 관련 유전자를 확인할 수 있

01152, D0Y51_01348, and D0Y51_01476) and 101 transcrip-

었다.

tional regulators. Also, L. plantarum IDCC3501 contained
stress response genes to prevent aberrant damage to proteins
such as the ATP-dependent intracellular proteases ClpP (D0Y51_
00004, D0Y51_00707, and D0Y51_01152). These results
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Table 1. Genome features of Lactobacillus plantarum IDCC3501
Attribute
Genome size (bp)
GC content (%)
No. of contigs

Value
3,242,587

and rural affairs (MAFRA) (116017032SB010).

1 (CP031702.1.)
3,060

Protein-coding genes

2,976

rRNAs (5S, 16S, 23S)

development program, funded by, ministry of agriculture, food

44.52

Total genes

Pseudogenes

fisheries (IPET) through high value-added food technology

84
16 (6, 5, 5)

tRNAs

66

Other RNAs

4
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