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Lactobacillus fermentum is a heterofermentative lactic acid bacterium and is frequently isolated from mucosal
surfaces of healthy humans. Lactobacillus fermentum CECT 5716 is a well-characterized probiotic strain
isolated from human milk and, at present, is used in commercial infant formulas. Here, we report the complete
and annotated genome sequence of this strain.

Breast milk is the best food for neonates because it pro-
vides a unique combination of nutrients and bioactive com-
pounds, ensuring correct growth and development of the
infant. In addition, it also contains probiotic bacteria (4, 5).
In a previous study, we isolated Lactobacillus fermentum
CECT 5716 from such biological fluid (3). Subsequent stud-
ies revealed that this strain was a good probiotic candidate
since it reached high survival rates when exposed to gastro-
intestinal tract-like conditions, showed a strong adherence
to intestinal cells, stimulated the expression of mucin-en-
coding genes, produced antimicrobial compounds, and dis-
played in vivo and in vitro immunomodulatory and antibac-
terial properties against pathogenic bacteria (1, 5, 7). L.
fermentum CECT 5716 showed a beneficial effect in a mu-
rine model of intestinal inflammation, reducing the inflam-
matory response and the intestinal damage (2). In addition,
consumption of this strain enhances the response to influ-
enza vaccination in healthy volunteers and reduces the in-
cidence of influenza-like illness (8).

In order to interrogate the genome sequence of Lactoba-
cillus fermentum CECT 5716 with regard to its probiotic
properties, the complete genome sequence was determined
by a whole-genome shotgun strategy using 454 pyrosequenc-
ing technology (454 Life Sciences, Banford, CT). The initial
draft assembly provided by 454 Life Sciences was based on
193,362 pyrosequencing reads with an average read length
of 250 nucleotides which assembled into 1,343 contigs. Se-
quence reads were assembled automatically with the Life
Sciences GS FLX (Newbler) program. The genome se-
quence of Lactobacillus fermentum IFO 3956 (6) was used to
order these contigs into large scaffolds. The assembling pro-
cess was relatively complex due to the 83 transposase-en-
coding regions that were found in the CECT 5716 genome.

The complete genome of Lactobacillus fermentum CECT
5716 consists of a circular chromosome of 2,100,449 bp, with
a GC content of 51.49%, and has no plasmid. Its chromo-

some contains 1,109 predicted protein-encoding genes, 54
tRNA-encoding genes, and 20 rRNA-encoding genes. The
comparison of the CECT 5716 and IFO 3956 genomes re-
vealed that they were highly similar, with the exception of 16
protein-encoding genes that are present in CECT 5716 but
not in IFO 3956. Among them, there are putative enzymes
involved in the metabolism of purines (allantoinase, GMP
oxidoreductase, GMP synthase), amino acids (serine-pyru-
vate transaminase, 3 glutamate synthases), lipids (acyltrans-
ferase), and carbohydrates (mannose-6-phosphate isomer-
ase).

Nucleotide sequence accession number. The sequence data
for the L. fermentum CECT 5716 genome are available in
GenBank/EMBL under accession no. CP002033.
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