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Genome Sequence of Lactobacillus fabifermentans Strain T30PCMO01,
Isolated from Fermenting Grape Marc
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Here, we report the draft genome assembly of Lactobacillus fabifermentans strain T30PCMO01 isolated from grape marc. Its ge-
nome is the largest (3.58 Mbp) among Lactobacillus species and reveals an enormous potential for carbohydrate utilization and

transcriptional regulation.
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actobacillus is the most diverse genus among lactic acid bacteria

(LAB), a group of Gram-positive bacteria that produce lactic
acid as their major fermented end product and that are often in-
volved in food fermentation (1, 2). Only recently, Lactobacillus
fabifermentans was proposed as a new species and was associated
with spontaneous cocoa bean fermentation (3). Some strains of
this species (including L. fabifermentans T30PCMO01) were iso-
lated in northeast Italy from grape marc collected after a pro-
longed storage period to allow spontaneous alcoholic fermenta-
tion (4, 5). Grape marc is the main solid by-product of the wine
industry in Mediterranean countries, with this raw residue occur-
ring in a quantity of about 10 million tons per year (6). After
alcoholic fermentation, grape marc is used in Mediterranean
countries in the production of traditional alcoholic beverages (like
the Italian grappa). To better understand the ability of L. fabifer-
mentans to grow in this fermented by-product characterized by
extreme environmental conditions (7), we have sequenced and
annotated the genome of L. fabifermentans T30PCMO1.

Sequencing was performed by the Ramaciotti Centre, Sydney,
Australia, using a MiSeq sequencer (Illumina) that produced
1,413,271 paired-end reads of 250 + 250 bases. Libraries were
produced with the Nextera XT kit (Illumina) that gave an insert
size between ~350 bp and 1.5 kbp. Short reads were assembled
with ABySS 1.3.6 (8) (k-mer, 63) obtaining 94 scaffolds >1 kb, for
a total of 3,580,413 bp, with a mean G+C content of 44.9%. A
second assembly was performed with Velvet 1.2.10 (9) (k-mer,
131) obtaining 149 scaffolds >1 kbp. The two assemblies were
aligned using Mauve (10) to verify if some gaps were specifically
resolved by one of the two assemblers. The scaffold order (from
scaffold 01 to scaffold 94) was determined by aligning them
against the genomes of some closely related species (Lactobacil-
lus pentosus KCA1, Lactobacillus plantarum strains JDM1, NC8,
P8, WCEFS1, and ZJ316, and L. plantarum subsp. plantarum ATCC
14917).

Gene prediction and annotation were performed with RAST
(11), obtaining 3,749 genes, 3,437 of which are protein coding. An
independent gene finding and annotation process was performed
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using GeneMark.hmm 2.8 trained on L. plantarum (12), and with
BASys (13), obtaining 3,502 protein-coding genes, 94.4% of
which (3,306/3,502) were also identified with RAST (11). Analysis
of the subsystem category distribution performed with RAST (11)
revealed that the categories of carbohydrates, phosphorus metab-
olism, sulfur metabolism, membrane transport, and cell wall and
capsule contain the highest number of functional roles among the
Lactobacillus species that are completely sequenced and present in
the RAST database (443, 46, 11, 59, and 146, respectively). The
regulation and cell signaling category comprises 42 functional
roles, a large number in comparison to other Lactobacillus species,
suggesting a high regulatory potential.

Nucleotide sequence accession number. The whole-genome
shotgun project of L. fabifermentans T30PCMO1 has been
deposited at DDBJ/EMBL/GenBank under the accession no.
AWWKO00000000.

ACKNOWLEDGMENTS

This study was supported in part by POR Veneto Fondo Europeo di Svi-
luppo Regionale 2007-2013—Asse 1, Azione 1.1.2, and by Ricerca Scien-
tifica fondi quota EX 60% 2013 code no. 60A06-0375/13.

REFERENCES

1. Salminen S, Von Wright A, Ouwehand A. 2004. Lactic acid bacteria:
microbiology and functional aspects, third ed. Marcel Dekker, Inc., New
York, NY.

2. Wood BJ, Holzapfel W. 1995. The genera of lactic acid bacteria. Springer
Verlag, New York, NY.

3. De Bruyne K, Camu N, De Vuyst L, Vandamme P. 2009. Lactobacillus
fabifermentans sp. nov. and Lactobacillus cacaonum sp. nov., isolated from
Ghanaian cocoa fermentations. Int. J. Syst. Evol. Microbiol. 59:7-12. http:
//dx.doi.org/10.1099/ijs.0.001172-0.

4. Bovo B, Nardi T, Fontana F, Carlot M, Giacomini A, Corich V. 2012.
Acidification of grape marc for alcoholic beverage production: effects on
indigenous microflora and aroma profile after distillation. Int. J. Food
Microbiol. 152:100-106. http://dx.doi.org/10.1016/j.ijfoodmicro.2011.1
0.006.

5. Maragkoudakis PA, Nardi T, Bovo B, D’Andrea M, Howell KS, Giaco-
mini A, Corich V. 2013. Biodiversity, dynamics and ecology of bacterial

genomea.asm.org 1


http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=AWWK00000000
http://dx.doi.org/10.1099/ijs.0.001172-0
http://dx.doi.org/10.1099/ijs.0.001172-0
http://dx.doi.org/10.1016/j.ijfoodmicro.2011.10.006
http://dx.doi.org/10.1016/j.ijfoodmicro.2011.10.006
http://genomea.asm.org

2 genomea.asm.org

Treu et al.

community during grape marc storage for the production of grappa. Int. J.
Food Microbiol. 162:143-151. http://dx.doi.org/10.1016/j.ijfoodmicro.20
13.01.005.

. Kammerer D, Claus A, Carle R, Schieber A. 2004. Polyphenol screening
of pomace from red and white grape varieties ( Vitis vinifera L.) by HPLC-
DAD-MS/MS. J. Agric. Food Chem. 52:4360—4367. http://dx.doi.org/10.
1021/jf049613b.

. Lorenzo F, Viviana C, Alessio G, Marina B, Sergio C. 2013. Grape marcs
as unexplored source of new yeasts for future biotechnological applica-
tions. World J. Microbiol. Biotechnol. 29:1551-1562. http://dx.doi.org/1
0.1007/s11274-013-1319-z.

. Simpson JT, Wong K, Jackman SD, Schein JE, Jones S]J, Birol I. 2009.
ABYSS: a parallel assembler for short read sequence data. Genome Res.
19:1117-1123. http://dx.doi.org/10.1101/gr.089532.108.

. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read
assembly using de Bruijn graphs. Genome Res. 18:821-829. http://dx.doi
.org/10.1101/gr.074492.107.

10.

Genome Announcements

Darling AE, Mau B, Perna NT. 2010. progressiveMauve: multiple ge-
nome alignment with gene gain, loss and rearrangement. PLoS One
5:e11147. http://dx.doi.org/10.1371/journal.pone.0011147.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA,

Formsma K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson
R, Osterman AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T,
Parrello B, Pusch GD, Reich C, Stevens R, Vassieva O, Vonstein V,
Wilke A, Zagnitko O. 2008. The RAST server: Rapid Annotations using
Subsystems Technology. BMC Genomics 9:75. http://dx.doi.org/10.1186
/1471-2164-9-75.

. Lukashin AV, Borodovsky M. 1998. GeneMark.hmm: new solutions for

gene finding. Nucleic Acids Res. 26:1107-1115. http://dx.doi.org/10.1093
/nar/26.4.1107.

. Van Domselaar GH, Stothard P, Shrivastava S, Cruz JA, Guo A, Dong

X, Lu P, Szafron D, Greiner R, Wishart DS. 2005. BASys: a web server for
automated bacterial genome annotation. Nucleic Acids Res. 33:
W455-W459. http://dx.doi.org/10.1093/nar/gki593.

January/February 2014 Volume 2 Issue 1 e00060-14


http://dx.doi.org/10.1016/j.ijfoodmicro.2013.01.005
http://dx.doi.org/10.1016/j.ijfoodmicro.2013.01.005
http://dx.doi.org/10.1021/jf049613b
http://dx.doi.org/10.1021/jf049613b
http://dx.doi.org/10.1007/s11274-013-1319-z
http://dx.doi.org/10.1007/s11274-013-1319-z
http://dx.doi.org/10.1101/gr.089532.108
http://dx.doi.org/10.1101/gr.074492.107
http://dx.doi.org/10.1101/gr.074492.107
http://dx.doi.org/10.1371/journal.pone.0011147
http://dx.doi.org/10.1186/1471-2164-9-75
http://dx.doi.org/10.1186/1471-2164-9-75
http://dx.doi.org/10.1093/nar/26.4.1107
http://dx.doi.org/10.1093/nar/26.4.1107
http://dx.doi.org/10.1093/nar/gki593
http://genomea.asm.org

	Genome Sequence of Lactobacillus fabifermentans Strain T30PCM01, Isolated from Fermenting Grape Marc
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS
	REFERENCES


