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Genome Sequence of Rough and Smooth Variants of Pleomorphic
Strain Lactobacillus farciminis CNCM-1-3699
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The probiotic Lactobacillus farciminis CNCM-I-3699 is a pleomorphic strain exhibiting smooth and rough variants. We report
their complete genomes consisting of a chromosome of 2, 4 Mb and a plasmid of 6,417 bp. The smooth variant differs by the

presence of an additional plasmid of 35,418 bp.
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actobacillus farciminis CNCM-I-3699 is a probiotic strain iso-

lated from goat rumen and used now as a probiotic additive in
feed (1, 2). The probiotic properties of this strain were demon-
strated in vitro (3, 4) and in vivo (2). Interestingly, L. farciminis
CNCM-I-3699 is a pleomorphic strain reproducibly giving rise to
two phenotypically distinct morphotypes R for rough (L. farcimi-
nis CNCM-1-3699-R) and S for smooth (L. farciminis CNCM-I-
3699-S) (5). Significant differences in capsular polysaccharide
production were observed: the smooth phenotype corresponds to
circular colony with slimy filamentous aspect “ropy”; while the
rough morphotype gives irregular, flat, and nonropy colonies.
Here we present the complete genome sequence of R and S vari-
ants. The only other L. farciminis genome available to date is the
draft genome of strain KTCC 3126 (6).

Genomic DNA from both variants was first sequenced using
the Illumina GAIIx platform (Baseclear, Netherlands) with a
100 bp paired-end library and a total coverage rate that exceeds
100-fold. Assembly of Hiseq reads was performed using CLC
Genomics Workbench 5.0 (Genostar, Montbonnot, France). To
complement both draft genomes, a 454 pyrosequencing run was
performed, targeting 8 X coverage, using a GS-FLX sequencer
(Genoscreen, Lille, France) and GS-FLX read assembly was done
using 454 Newbler version 2.6. Furthermore, an optical map was
generated for the smooth variant (Genoscreen, France) using a
Ncol enzyme. To generate an orderly genome for both variants,
assembled GS-FLX and Hiseq contigs were aligned with the opti-
cal map generated from CNCM-1-3699-S.

Both smooth and rough variants exhibit an identical genome,
which contains a circular chromosome of 2, 4 Mb (2,423,489 bp
and 2,423,335 bp, respectively; G+C 35.7%) and one plasmid of
6,417 bp. The smooth variant differs by the presence of an addi-
tional plasmid of 35,418 bp.

Automatic annotation was performed by the RAST annotation
server to predict coding DNA sequences (CDS) and their putative
functions (7). Gene ontology and Pfm were assigned by searching
all predicted proteins against the UFO web server (http://ufo
.gobics.de) (8). The predicted proteins were searched against the
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KEGG database using KAAS (KEGG Automatic Annotation
Server http://www.genome.jp/kegg/kaas/) (9). The Prophinder
(http://aclame.ulb.ac.be/Tools/Prophinder/) (10) and IS finder
(http://www-is.biotoul.fr) (11) were used to detect atypical ge-
nome regions corresponding to a prophage, putative horizontal
gene transfer, insertion sequence (IS). Clustered regularly inter-
spaced short palindromic repeat (CRISPR) elements already re-
ported (5) were confirmed by the CRISPR Finder web software
(12). The specific plasmid of the smooth variant comprises a cap-
sular polysaccharide locus that was flanked by phage sequences. In
addition, it includes a sugar transporter and genes related to
growth in anaerobic conditions, potentially explaining the pre-
dominance of the S variant in anaerobic conditions (5). A more
comprehensive report, comparing the complete genomes of the
two variants in relation to probiotic properties, genome plasticity,
and probiotic lifestyle, will be the subject of a future publication.

Nucleotide sequence accession numbers. The complete ge-
nome sequences of the chromosomes and plasmids of S and R
variants have been deposited in DDBJ/ENA/GenBank under the
accession numbers CP011952, CP011953, CP011954, CP012177,
and CP012178.
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