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GENOME ANNOUNCEMENT

Complete Genome Sequence of Lactobacillus plantarum JDM1�

Zhuo-Yang Zhang,1 Chang Liu,1 Yong-Zhang Zhu,1 Yi Zhong,1 Yong-Qiang Zhu,2 Hua-Jun Zheng,2
Guo-Ping Zhao,2 Sheng-Yue Wang,2 and Xiao-Kui Guo1*

Department of Medical Microbiology and Parasitology, Institutes of Medical Sciences, Shanghai Jiao Tong University School of
Medicine, Shanghai 200025, China,1 and Shanghai-MOST Key Laboratory of Health and Disease Genomics,

Chinese National Human Genome Center at Shanghai, Shanghai, China2

Received 6 May 2009/Accepted 12 May 2009

Lactobacillus plantarum is a lactic acid bacterium (LAB) species commonly used as a probiotic. We have
sequenced the genome of Lactobacillus plantarum JDM1, which is a Chinese commercial LAB with several
probiotic functions, using a GS 20 system. We recommend that each commercial probiotic strain should
undergo complete genome sequencing to ensure safety and stability.

Lactic acid bacteria (LAB) play a prominent role in the
world food supply, performing the main bioconversions in fer-
mented food, and are also used as probiotic supplements in
dairy products and other foods. Lactobacillus plantarum is a
LAB species commonly used as a probiotic. We have se-
quenced the genome of Lactobacillus plantarum JDM1, which
is a widely used Chinese commercial LAB with several probi-
otic functions, using a GS 20 system (454 Life Science Corpo-
ration) (11). Two hundred thirty-six thousand, five hundred
sixty-three high-quality reads were assembled with the 454
assembly tool, which had an average depth of 18.6-fold cover-
age of the genome and yielded 367 contigs. Among these, 225
large contigs represented 99.17% of the draft sequence. In the
finishing process, the order of the selected large contigs was
determined by BLAST analysis with the originally published
genome sequence of strain WCFS1 (GenBank accession num-
ber AL935263) (8). Physical gaps were filled through sequenc-
ing of PCR products that spanned these regions using ABI
3730 xl DNA sequencers. Sequence assembly was accom-
plished by using the Phred/Phrap/Consed software package (4,
7). To ensure final accuracy, the errors in homopolymer sites
that arose from the pyrosequencing method were solved via
comparison with the corresponding sites on WCFS1 and then
resequencing of the ambiguous bases using the ABI 3730 xl
DNA sequencer.

The complete genome of Lactobacillus plantarum JDM1
contains a single, circular chromosome of 3,197,759 bp and
two plasmids (pLP2000 [2,062 bp] and pLP9000 [9,254 bp]).
The two plasmids have been sequenced and published, with
GenBank accession numbers AY096004 and AY096005 (3).
The overall GC content of the chromosome is 44.66%, whereas
the plasmids have a GC content slightly lower than that of the
chromosome. The entire genome of JDM1 contains 2,948 pro-

tein-coding genes, 62 tRNA-encoding genes, and 16 rRNA-
encoding genes. Several repeated sequences, designated ISP2,
were found in the chromosome which were almost the same as
those in WCSF1, identified as a class of transposase-encoding
regions representing mobile genetic elements. The other re-
peated sequence, ISP1 of WCSF1, was absent in JDM1.

The entire genomic sequence of L. plantarum JDM1 was a
little shorter than that of L. plantarum WCSF1 (3.3 Mb). The
two genomes were highly similar (�90% by BLASTN analysis)
with respect to genome structure and gene order. Intraspecies
diversity may be required for successful adaptation in a com-
plex ecological habitat (2). L. plantarum JDM1 has been grown
as a probiotic in rich nutritional medium for so long that the
genome may have gradually contracted. As supporting evi-
dence, many sugar transport and metabolism genes in WCFS1
were absent in JDM1.

The prophage sequences and locations of JDM1 and
WCFS1 are highly variable. L. plantarum JDM1 contains three
prophage elements in its genome. R-Pg1, representing a short
prophage remnant, is about 14 kb in size, which is similar to
R-Lp3 in WCFS1. Pg2 and Pg3 are two �39-kb-long pro-
phages that are closely related to Listeria phage B025 (acces-
sion no. DQ003639) and the phage Pediococcus pentosaceus
ATCC 25745 (accession no. CP000422), respectively.

The genomes of LAB evolve actively to adapt to nutrition-
ally rich environments. Even for two strains of the same spe-
cies, differences obviously exist. The degradation of the ge-
nome appears to be an ongoing process not only in all species
of Lactobacillus (10) but also in different strains of the same
species(2).

With the development of better living conditions, the bio-
safety of food and medicine has received more attention. Lac-
tobacillus bacteria have been supposed to have a “generally
accepted as safe” status, but they still have been associated
with negative reports (1, 6, 9). More about the functional
mechanisms of JDM1 and potential side effects would be ex-
plored by complete genome sequencing and data mining. Fur-
thermore, comparative genomics analysis could be carried out
with Chinese and European strains. We believe the complete
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genome of each probiotic strain should be sequenced to ensure
safety and stability. At the end of the day, we will get what we
pay for in terms of microbial genome sequencing projects (5).

Nucleotide sequence accession number. Genome informa-
tion for the chromosome of L. plantarum JDM1 was deposited
in GenBank under the accession number CP001617.
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