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GENOME ANNOUNCEMENTS
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Here, we report on the first completely annotated genome sequence of a Bifidobacterium bifidum strain. B.
bifidum S17, isolated from feces of a breast-fed infant, was shown to strongly adhere to intestinal epithelial cells
and has potent anti-inflammatory activity in vitro and in vivo. The genome sequence will provide new insights
into the biology of this potential probiotic organism and allow for the characterization of the molecular
mechanisms underlying its beneficial properties.

Bifidobacteria represent an important group of the intestinal
microbiota of humans and are believed to be promising can-
didates for pharmaceutical applications and functional food
products due to their ability to exclude intestinal pathogens,
strengthen the intestinal barrier, and/or modulate the immune
response in the intestine (8). In order to unravel the molecular
mechanisms responsible for these beneficial effects, several
bifidobacterial strains have recently been sequenced (17).
However, while the genus Bifidobacterium comprises 31 species
with nine subspecies, at present only nine whole-genome se-
quences of four species and two subspecies are publically avail-
able (9).

Here, we present the first fully annotated genome sequence
for the species Bifidobacterium bifidum. The strain selected for
sequencing (B. bifidum S17) was isolated from feces of a
breast-fed infant. B. bifidum S17 was shown to display unusu-
ally strong adhesion to intestinal epithelial cells (IECs) (11, 12)
and elicits a promising anti-inflammatory capacity both in vitro
(11, 13) and in vivo in a murine model of colitis (11).

A long tag paired-end library was constructed from
genomic DNA and sequenced using a Roche Genome Se-
quencer FLX Titanium by Eurofins MWG Operon (Ebers-
berg, Germany). A total of 372,681 reads with a total of
75,885,699 bp were obtained, giving 34.7-fold coverage. A
total of 321,408 reads were marked as mate pairs. Sequences
were assembled by gsAssembler (Roche Applied Science)
and Staden (15) into a total of 48 contigs distributed over
three scaffolds. Remaining inter- and intrascaffold gaps
were closed by Sanger sequencing of PCR products. Poten-
tial frameshifts were identified using FSfind (7) and verified
by Sanger sequencing. Protein-encoding open reading
frames (ORFs) were identified by employing Prodigal (5)
using standard settings. The resulting translations were

used for a BLASTP (1) search against the nonredundant
GenBank database. All automatically annotated ORFs were
manually corrected using the Artemis software (14) based
on the presence of a potential ribosomal binding sites and
alignments with homologous ORFs from other organisms,
and the start codons were redefined where necessary. Initial
automated functional assignment was done using TIGRFam
(3), Pfam (2), and Interpro (4), as well as KEGG (6) and
COG (16) predictions. Manual corrections of automatically
assigned functions were verified on an individual gene-by-
gene basis. The pSORT software (http://psort.hgc.jp/) was
used to predict protein localization. tRNA genes were iden-
tified by tRNAscan-SE (10), and the rRNA genes were
predicted based on the BLASTN searches and manually
annotated.

The complete genomic information of the B. bifidum S17 is
contained on a single circular chromosome of 2,186,882 bp
with an average GC content of 62%. A total of 1,782 protein-
coding genes, 53 tRNA genes for all amino acids, and three rrn
operons were identified.

In summary, we report the first fully sequenced and com-
pletely annotated genome of a B. bifidum strain. The analysis
of the B. bifidum S17 genome will provide the basis to elucidate
the molecular mechanisms of host colonization and anti-in-
flammatory effects. Moreover, the genome sequence of B. bi-
fidum extends the pangenome of the genus Bifidobacterium.

Nucleotide sequence accession number. The genome se-
quence of B. bifidum S17 was deposited in the GenBank under
the accession number CP002220.
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