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Bifidobacteria, known as probiotic bacteria, are high-G+C Gram-positive bacteria which naturally inhabit
the human gastrointestinal tract and vagina. Recently, we completely sequenced Bifidobacterium longum
JDM301, which is a widely used Chinese commercial strain with several probiotic properties.

Bifidobacterium spp., which are considered model probiotic
bacteria like Lactobacillus spp., play an important role in the
stability of the intestinal microflora, the modulation of the
immune response, and so on (6, 8). We determined the com-
plete genome sequence of B. longum JDM301, which is com-
mercially used in China as a probiotic strain, using the GS 20
system (454 Life Science Corporation) (7). A total of 192,888
reads with an average length of 210 bp were assembled into 112
contigs by the 454 assembly tool. Among these, 92 large contigs
were larger than 500 bp. We determined the order of the
largest contigs through BLAST analysis with the reference
strain B. longum ATCC 15697 (GenBank accession number
CP001095) (10) and arranged the others by multiplex PCR.
Gaps were closed by sequencing gap-spanning PCR products
or clones using ABI 3730 xI DNA sequencers. Primer design
and sequence assembly were performed with the Phred/Phrap/
Consed software package (2, 3).

The complete genome of B. longum JDM301 is composed of
a 59.8% G+C circular chromosome of 2,477,838 bp without
any plasmid. The genome of JDM301 (2.48 Mb) is smaller than
that of B. longum ATCC 15697 (2.83 Mb) and slightly larger
than the complete genomes of B. longum NCC2705 (2.26 Mb;
GenBank accession number AE014295) and DJO10A (2.38
Mb; GenBank accession number CP000605). The JDM301
genome contains 1,959 protein-coding genes, three rRNA
operons, and 55 tRNA genes. There are four rRNA operons
with two cascaded in the three reference B. longum strains,
while there are three in JDM301. We resequenced the three
regions containing rRNA operons in the genome of JDM301
and found no cascaded rRNA operon. However, the locations
of the three rRNA operons in JDM301 are the same as in the
other three B. longum strains. No complete prophages were
found in the genome sequence, but 12 phage-related fragments
were identified. The genome also contains 15 pseudogenes,
which is evidence of the recent and ongoing genome reduction
of lactic acid bacilli (9). In addition, 15 complete or disrupted
insertion sequence (IS) elements were found in the entire
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genome, which were identified as 5 derivatives of ISBlo5, 3
complete copies of ISBlo3, and 7 other ISs or derivatives be-
longing to the 1S256, 1S3, IS21, and IS30 family elements,
respectively. One of them, named ISBadl, was 98.08% identi-
cal to that of B. adolescentis, and the others have been reported
in the B. longum NCC2705 genome (8).

Genome analysis revealed 14 response regulators and 14
sensor histidine kinases throughout the JDM301 chromosome,
which may suggest a less complex regulatory network in
JDM301 than that in ATCC 15697 (10). JDM301 has been
grown as a commercial strain in stable and rich nutritional
medium for such a long time that the regulatory networks in
the genome may degenerate slowly, which is required for re-
sponses to dynamic environmental cues in the gastrointestinal
tract.

A gene (for BLJ_1359) encoding a serpin (serine protease
inhibitor) with 92.69% identity to that of NCC2705 (4) was
found in the genome sequence. The serpin is a potential pro-
biotic effector molecule, and it may contribute to the immu-
nomodulation of this B. longum strain. As we know, modula-
tion of the immune system is one of probiotic functions of
lactic acid bacteria (5).

As model probiotic bacteria, Bifidobacterium spp. attract
more and more interest since the molecular mechanisms of
their probiotic activities remain unclear to a large degree (11).
On the other hand, the biosafety of probiotics has attracted
more attention with their enlarged and wide applications in
food and drug products (1). We believe that this work will
bring us deeper insight into the probiotic activities and safety
of the strain widely used in China.

Nucleotide sequence accession number. The genome se-
quence of B. longum JDM301 was deposited in GenBank un-
der the accession number CP002010.
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